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Explanatory   Note 

Illustrated  articles  are  denoted  by  an  asterisk 
(•),  bonk  notices  by  a  dagger  (t). 

This  index  is  made  comprehensive  but  concise. 
Pains  are  taken  to  bring  together  matter  belonging 
to  the  same  subject,  so  that  when  a  reader  looks 
up  an  article  he  will  be  cited  to  related  data. 
Under  these  conditions  some  further  explanation 
of  the  method  will  be  useful  In  rinding  leading 
articles  quickly.  Scries  of  simple  page  numbers 
following  nanus  of  mines  or  companies  usually 
refei  to  news  notes  and  other  lesser  matters. 
Descriptive  articles  are  appended  under  titles 
(often  abbreviated)  beginning  with  dashes.  When 
the  minor  references  are  numerous,  as  iu  the  case 
ol  "Anaconda,"  they  are  sometimes  separately 
designated  as  "notes."  Tile  unspecified  entries 
may,  however,  be  important;  for  instance,  an  edi- 
torial or  other  article  may  be  entitled  simply  by 
a  proper  name.  With  a  major  entry  or  series  of 
entries  may  be  placed  several  minor  ones  relating 
to  the  same  subject  in  order  that  its  history  may 
be  followed.  The  asterisks  denoting  illustrated 
articles  assist  in  rinding  them  and  if  the  author's 
name  be  known,  it  is  the  simplest  means  of  refer- 
ence. Productions  arc  indexed  under  names  of 
metals  and  countries  or  states,  in  important  cases 
under  both.  The  mere  juxtaposition  of  a  mineral 
and  geographical  name  usually  signifies  an  output 
but  may  cover  other  statistical  or  news  matter. 
Not  all  news  notes  are  indexed,  but  a  liberal  se- 
lection of  them  is  made. 
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Abbott,  J    .1.,  Death  of 319 

Acacia    mine.   Colo 486,   999 

Occident.  See  also  "Safety,"  "Rescue,"  "First 

aid."  etc. 

Accident,  Calif.,  insurance   113 

Accident   prevention — Calif,    questions — Tram- 
ming       466 

-   Misfires    506 

Accident.    Shaft,    Holmes   mine,    Mich 1152 

Accidents.    Colo,    fatal 483 

Accidents.   Itaska  Co.,  Minn 566 

Accidents,  Mont 605 

Accidents,    Coal-mine,    union    and    non-union 

states    917 

Accidents  in  cement  plants 972 

Accidents.    Metal-mine,    in    1915 757 

Accidents,   Shaft  and  slope S36 

Acetylene.    Action    of    crude,    on    metals 224 

Acetylene    lamp,   Harker   Co.'s   Hoppe    "Brite- 

Lite"    «792 

Acid  feeder,  Campbell  automatic *468 

Acid,    Siphon   for  parting *945 

Acids  of  selenium.  Reduction  of 1131 

Acid-resisting  iron   apparatus 1090 

Acme   M.   &   M.,  Mo '.Mil 

Adams.  Arthur  K 564 

Adanae.   Ont.   160,   202,   406.   731,   846,   921.    1151 

Adirondack.  Joplin  dist 608 

Adit-driving  methods    109 

Adventure,  Mich 159,  961 

Adverse  possession,  mining  property 127 

A' nil  tramway.     See  "Tramway." 
Africa         See      "Transvaal."      "South     Af.," 
"Rhodesia,"  "Madagascar." 

After  All  Mines  Co 366 

After  the  war 879 

Agassiz.  Alex   and  R.  L »193,  195,  216 

Agglomerates,   Properties  of  globular 868 

Agitator.  Propeller  slimes *140,  231 

Agitators,   Altering   Dorr «943 

Agitators,  Bradley;  Big  Pine  mill *1044,  1142 
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Ahmeek,    Midi.    1 16,    159,    280,    II  i.   526,   730, 

769,  807,  923,  961,  998,  1117 

Report  185 

Air.   Compressed,   installations,    Efficiency   of, 

1047,   *1087 

An  .  Compressed,  locomotives *613 

Air    eomprcssiir.    Centrifugal,    Inspiration. ..  .*460 
Air  drill.      Sec   "Drill." 

Air  flow  in   lead   blast   furnaces 392 

Air    haulage.    Inspiration *539,    542 

Air-lifts  in   Baker  cyanide   plant.   Ore *46 

Air-line    "hammer"    muffler ;    expansion    joint 

for  converter  air  line *664 

Air    line.    Oil    and   water   separator   for *1097 

Air  meter,  Clark  compressed *1022 

Aitchison,      I,.        Analysis     of     Non-Ferrous 

Alloys    t360 

Ajax  mine,  Colo 2111,  486,  961 

Ajo.     See  "Calumet  &  Ariz." 

Akeley,    Carl   E 804 

Alabama  graphite  mining 222,  998 

Alabama    iron    163 

Alabama      Power      Co       Manganese      smelting, 

627,   796 

Alameda  -Success  apex  ease.  Ida 1077 

Alarm   for  full   bin »665 

Alaska,  Antimony  deposits  in 494 

Alaska  copper-smelting  conditions 298 

Alaska     dredging     .350,     ,sS3 

Alaska  experiment  station 294,  991,  1038,  1116 

Alaska     freight-rate    investigation 115 

Alaska     Gastineau     (see    also    "Alaska    Gold 

Mines  Co.") 158,  322,  527,  884,  971,  1077 

Alaska    Gold    Belt 72 

Alaska   gold   and  silver 68 

Alaska  Gold  .Mines  Co.  (see  also  "Alaska 
Gastineau")— On  Messrs.  Hayden  and  Jack- 
ling's  statements,  etc 479,  716 

—Note   480 

Alaska -Juneau    960 

Alaska- Juneau    Belt    report 1038 

Alaska    license  tax  law  valid 1125 

Ui     ■  ■■    ma]     Geological  Survey's 8 

Alaska  Me\     See  "Alaska— Treadwell  group." 

Alaska  Mines  Corp 607,  768.  S14.  884,  1077 

Alaska  Mg.  &  Eng.  Soc.  on  mining-law  re- 
vision       153 

Alaska,  Mining  in — Brooks'  report 86 

Alaska    placer-location    cases 178,    992 

Alaska    railway— Coal  train 404 

Alaska-Standard  Cop.  Mg.  Co 1038 

Alaska — Tolovana  gold  gravels 558 

Alaska — Treadwell  group  : 

— Alaska   Mexican   report 1S5 

— Alaska-Treadwell  report.    t . .   185 

— Alaska-Treadwell  pumphouse  construction. *1018 

— Cyaniding  costs   24 

— Stamp  milling  cost,  Alaska-Treadwell 46 

— Grinding   practice    62 

—Notes,    etc.    115,    279,   4S.1,    729.    960.    1077,    1125 
Alaska      United.        See      "Alaska — Treadwell 
group." 

Alberta  M    &  D.,  N    M 243 

Albion,  Utah 117.  1040,  1079 

Alderson,   G.   F.      Reservoir  and   pumphouse. »547 

— Dynamiting   deep-water   well *939 

Aldrich,   H.    W.      Anaconda    leaching  plant... *337 

Alepajew   Metallurgical   Wks 803 

Algoma  Steel  Corp 70S,  989,  1118 

Alkalinity,  New  method  for  expressing  pro- 
tective;  chart    *139 

Allen    automatic    classifier *"-n" 

Allen    Cop.,    Calif 322 

Allen,  Glenn  L 238 

—Flotation   169,  311 

Allen,  Marvin  403 

Allen,  Roscoe  F 112 

Allingham.  J.     Treating  amalgamation  tailings  591 

Allouez  Mg.  Co.   report 349 

—Notes 730,  923,  998,  999,   107*.   1117 

Alloy,   Silver-palladium    542 

Alloys,    Acid-resisting    iron 1090 

Alloys,  Analysis  of  Nonferrous f360 

Alloys,    Binary,   of   aluminum 854 

Alloys  for  high  pressures 981 

Alloys,    Information    on,    requested 578 

Alloys   used   in   Zeppelins 545 

Allright  mine,  Colo 567 

Aluminum   exports.    Swiss-German 1017 

Alma    district,    Colo 1037 

Alpine  Empire,   Utah 243 

Alps  mine,  Colo 405 

Alsdorf's  discovery  of  Miami 1057 

Alta   Bert  gold  dredge.  Calif '758 

Aluminum  alloys.  Analysis  of 141 

Aluminum,  Binary  allovs  of 854 

Aluminum   chips.    Melting 934 

Aluminum  coins.  Marseilles 971 

Aluminum   Co.    of  Am 999 

Aluminum,  Copper  replaces,  for  Mont.  Power 

line    110S 

Aluminum-dust  precipitation,  Santa  Gertrudis.*263 
Aluminum     in     aluminum     dust,     Estimating 

metallic    309 

Aluminum  industry 66,  839 

Aluminum   Mfg.    Co.,  Japan 415 

Aluminum,    Norway 821,    976 

Aluminum   recovery.   Secondary 786 
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Aluminum,  Separation   of .",.",1 

Aluminum    works.    Germany 1040 

Aluminum  works.  Norway 821 

Alvarado    group,    Ariz 729 

Amador,  Consol.     See  "Consol.  Amador." 

Amador  Star,  Calif 44:; 

Amalgamated  Phosphate  Co 11119 

Amalgamated  Zinc,  Australia 992 

Amalgamation    tailings,    Treating 591 

Amalgamator,   Robbins   barrel *712 

Amazon   Val.   exploration 995 

Ambergris  Mines  Co  ,  Ida 1117 

American  Asso    Adv.  Science 996,   1150 

American    Chemical    Soc.    106,     nil.    110,   551, 

578,   604,  723,  799,   828,  S42,   1075 

American  Coal  Ref.   Co 198 

American    Commander,    Ida 845 

American  Cyanamide  Co 1109 

American  Dredging  Co 527 

American    Electrochemical    Soc.    47.    69.    loo. 

140.    481,   766 
American   Flag,   Utah;  Park  Cy.   Mines   366, 

445,  569,  808,  924 
American  Fork   (see  also  "Cottonwood")    843,  997 

American   Glycerine  Co.'s   well *939 

American     Inst.     Chera.     Engineers'    Transac- 
tions     f  11174 

American  Inst.  Metals 57S.  678,   s74,  t7B5 

American  Inst.  Mining  Engineers  : 

— Tour   of   Ariz,    mines — Plans 272 

— Papers,  discussion,  etc.  5,  98,  1X1,  «ls2, 
183,  221,  *247,  »263,  »304,  311,  '337, 
».!15,  •371.  •3S5,  *39S.  »411,  »420,  »425, 
426.  «457,  »495.  5n2,  «537,  63S,  643,  647, 
663,    «703,   706,    709,    712,    749,    790.   870, 

944,  980,  1026.  1137 
—Meeting  in  Ariz. ;  visits  to  mines  494,  519, 
558,  596,  683,  »695,  *710,  »714.  723,  ♦7nl, 

761,   «7S7 

— Institute    membership — Limitation    763 

notes 238,  400,   726 

Columbia   sec 920,    1075 

—Mont    sec 949 

— N.  Y.  sec 47.   1113 

Notes    95S,    1075 

—Utah  see 958,   1111.   1150 

American  Iron  &  Steel  Inst 524,  766,  882 

American      Manganese      Mfg.      Co. — Cuyuna 

Mille  Lacs 769.   1152 

American    Mg.    Congress    meeting    plans    315, 

577,  604,  727,  882 

— Meeeting  reports 860,  916,  952 

— Address     973 

American  Ores  &  Asbestos  Co Z68 

American   Sisters,    Colo 485 

American    Smelters    Securities    Co.    bonds....   880 
American  Sm.  &  Ref.  Co. : 

— Report     502 

— Christmas  mine,  Ariz  ,  photos *514,  *871 

Mine   not    owned   by   company 567 

— Tacoma    smeltery    298 

— Filers    tuyere    connections *641,    642 

—A    S.  S.  Co.  bond  retirement 880 

-Safety  first  at  Omaha 1057 

—Notes,  etc.  157.  273,  279,  484.  601,  610,  728,  801 
American  Soc.  Mechanical  Engineers  69,  ::  1:,. 

6S4.   920,    996 
American      Soc.      Testing     Materials — Spelter 

classification 10S,  358,  196,  331,  432 

— Statement  on  cadmium 331,  561,  *909 

— Paper  on  testing  firebrick 967 

— Notes   69,  112 

American    Steel    &    Wire    Co  — Donora    Zinc 

Wks.     See  "V.  S.  Steel." 
American  Trona  Co.  (see  also  "Potash.  Searles 

Lake") 884.  922,  971,  1039 

American  Vanadium  Co 409,  »583,  1038,  1052 

American  Zinc  Co.  of  Tenn. — Cement  gun...   179 
American  Zinc  &  Cliem.   Co. — New  works   at 

-  Langeloth    816 

American    Zinc,    Lead    &    Smg.    Co. ;    Granby 
wks.,   etc.    45,    73,   107,    280,   310,   326,   363, 

847,  999,  1001 

Americanizing  British   mines 149 

Ammonium    sulphate,    Natal 595 

Ammonium   sulphate.   Great   Brit 772 

Ammonium  sulphate,  U.  S 205 

Anaconda   Cop    Mg    Co.    (see  also   "Interna- 
tional Smg.   Co.")  : 
— Electrolytic-zinc    production   begun. ..  .".s;,    919 

Output  exceeds  estimate 

Photos •Ui)3.   •1104,   'IU1'! 

—Electrolytic  cop.  refinery— Photos.  .•1140,  »1141 

— Reinforced-concrete   roasters    592 

— Statement  filed  with   assessor 156 

—  Flotation  machine    *5 

— Concentration — Equipment,   power,   etc *2S 

— Cottrell   plant   on   roaster »269.    *637 

-  Flotation    oils    used 53 

—Leaching  plant.  2.0(l(l-ton *337 

— Sulphuric-acid   plant    *1121 

-Taxation   and   prohibition 70 

Tax   decision    542 

— Changes  in  smelting  practice — Dust-fired 
reverberatories ;  Gt.  Falls  type  of  con- 
verters :  slag  disposal ;  Cottrell  fume- 
treatment,   etc *635,  *6S1 

— Natural  gas  for  smelteries 1151 
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— Tuyere  connections 039,  *640,  *0I1 
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Note  70 
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601,  602,  610,  643,  807,  843,  845,  923, 
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reeding    *624 
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Andrew  mine  and  mill,  Joplin  dist 568 
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•leinez   Indians    1106 

Angels  Camp  Deep  Mg    Co 960 
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Angle  plate,  Simple  adjustable *1102 

Anglo-Saxon    Sing.    Co 279 

Annealing   and   tempering 344 

Annie  P.   Mg.   (' 201 

Antelope  Star,  Utah SS0.  11179 
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aration of   551 

Antimony,  Bolivia   *t000 

Antimony.   Calif 971 

Antimony,  China,  exports 587 
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Antimony,    French    Indo-China 1 1  If. 
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Argonaut    mine,    Calif. — Description *265 
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Austria    -Galicia    petroleum    419 

Austrian  mining  in  Serbia SI  1 

Aut,.  engine  used  in 


Barnett-  Grounds,   Mo 
Barr,    C.    J 

rels.  Dam  core  of. 


Ba 


W. 


Jr. 
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Auto-truck    system,    Whitlall «146 

Auto   used  for  power,   Alaska "350 

"Ax-i -dent-Ax"     521 

Ayer,    V      Reducing  air-drill   repair  costs.  . .  ,*so  I 

B 

B.  A.   C.  mine,   Calif *941 

Bacharach  analyzer  tor  COa  *ni2:\  erratum  1112 

Backsight,  Convenient   S2 1 

Backsight,    Tunnel     590 

Backus  i-  Johnston  Co *S89 

Bacon,    Elliot    C S42 

Badger  Creek.  Colo.,  cop.  discovery 73 

Badger   Hill   mine,  Calif 607 

Bag,    Canvas    ditty 866 

Bain,    II.    Foster 604,    842 

Laker.     David    F 319 

Baker,    II      W.       Aerial    tramway     locked    by 

windstorm    *91 

Baker,  .1.   M    and  H.   W 270 

Hakcr    Lead    Co 159 

Baker     Mines    Co.,    Ore. — Cyaniding    copper- 
bearing    ores    *22 

-   -Air-lifts    for    pulp *40 

Aerial    tramway    locked   by    windstorm *91 

Baker    Mg  .    Utah 689 

Balaklala,   Calif 241,    1117 

Bald    Butte     Mont 486 

Baldly,     Mo 999 

It. ilkr,  r    YV.,  on  dysprosium 723 

Ball    mill    at    Inspiration *457 

Ball-mill    capacity,    Increasing *1099 

Ball-milling   practice    on 

II- ill    milling.    Santa    Gertrudis *250 

Ball,    S     II.      S.    W     Va.    lead-zinc    deposits.  ..  *73f, 

Spring-steel    prospecting    bit *1058 

Bamboo  scaffolding.  Japan *9S3 

Bankruptcy.  Engineer's  rights   in 5S2,   721 

Banks,    Leo    M 11130 

Bannack  Gold,  Mont oos.  923,   ills 

Banner  &  Bangle      See  "Snowstorm." 

Banner    mine,    Calif 1116 

Bail.,,,    William   P 700 

I'ercy  E 09,  440,  1075 

Institute   meeting  in  Ariz »09."i 

Percy    P.      Boulder    Co.     tungsten 

dist  ,  Colo ♦lo:,,  »lso 

-i.-.-l,  tor  river  coal 1711 

Barnes    King,    Mont. — Report 169,     769 

Notes   201,  565,  901.   1113 

Barnes'  protection  for  furnace  gas  ports 1061 


1030 

Baltl.lt    tunnel.    Colo 277,    405 

Barvtes   and  strontium   in   1915    938 

Barytes  mining  in  Georgia »1083 

Marketed    output    938 

Bassett.  W.  H.     Grades  of  spelter 331 

Bassick  mine,  Colo 323,  362 

Bateman,  J.   H.     Reclaiming  junk   metal 07s 

Batopilas    Mg.    Co 445 

Battery   carriage   for  supplies *867 

Bauer,    B       Cast-iron    corrosion 1052 

Bauxite-brick    linings     1092 

Bauxite  in  the   Guianas 301 

Bawdwin.     See  "Burma  Corp." 

Baxter    Springs    boom 1077 

Bay    State,   Utah 243,    731 

Bayonne,  N.  J.,  strike 731,  770 

Heal,    Carl    H 766 

Beam,  T.  Walter *189 

Beanian,    I).    C,   Death   of 524 

Beasley,  W.  L      Cop.  Queen  cave  in  N.  Y...*379 
Beaver  Con.,   Ont     (see  also  "MoKane")    400, 

569,   770,    lllllll 
— Annual    report — Geological    explorations    at 

Beaver    and    Temiskaming *466 

—Quarterly    reports 713,    1118 

Beaver   Cop.,    Utah 406,    770 

Beaver  Range  Mines  Co 160 

Beddig   mine,    Colo *165 

Bedding  system.   Messiter 9S2 

Beds,  Tiger  sanitary  steel *1018 

Bee   Hive   Gold.   Ariz 607 

Beeekman,  J.   V.,  Death  of 564 

Beer,   Sondheimer  &   Co S4n 

Bees,  Smeltery  smoke  and 103S 

I'.eli  in-,    mine,    Colo 443 

Belcher,   Robert,    Death   of 361 

Belgian  coal    2S1 

Belgian    industrial    situation 489 

Belgian    iron   works   operating 284 

Belgian   Kiddies,   Ltd.    11132.    1034,    1112,   1143,   114S 
Bell-and-buzzer      signal      system,      Creighton 

Bell,    M      I..      Testing    firebrick 907 

Bell.  R.  N.     Rich  gold  ore  found  in  Ida 7S3 

Belle  Button   Mg.   Co 1117 

Bellellen,   Ont 731 

Bellinger,   H.    C 958 

Belt-and-bucket    elevators *40.     473 

Belt  'chart,   Practical *420 

Belt  conveyor.     See  "Conveyor." 

Belt-cutting   kink,    Interesting *223 

Belt   dressing.  Misuse  of 149 

Belt     laces.     Cutting *39,    »007 

Belt   length     chart      *S0S 

Belt-pulley    computation   chart •900 

Belt    punch    *38 

Belt  slip.  Formula  for 1S3 

Belling.    Leather.      Kent t765 

Belting,    Leather,   purchase   and   inspection...   549 

Belting.  Leather,  purchase  specifications 4 

Bells,    Economy    <>l     solid-woven *747 


mo; 


Belts    on    pulleys,    Placing    tight 

Belts     Rope-drive    efficiency    079 

Bending    fixtures.    Pipe »39,    «664 

Benedict,  ('    H       C.   &   H    dredge  'n  winter..   *90 

Benevolent   Jin,   The 253 

Bennett    mine.    Minn 1154 

Benson    iron    mines,    N.    Y 1038 

Berg.    .1.    Edward 766 

Berry,  Edwin    S 36 1 ,   524,   r.04 

Berton,   Frank  G 958 

Beryllium   extraction   from   gadolinite S2s 

Bethlehem  Chile   Iron  Mines 291 

Bethlehem  Steel  Co.   (see  also  "Schwab")  162, 

202,  243,  310,  886 

Betts,  A.  G.     Lead-plating  sheet  metal 1142 

Beyer  barometric  condenser *594 

Bicycle.   Rapid  surveying  with 970 

Big    Blue    i.e. i.l.    Calif 322 

Big    Cottonwood    Con 509 

Big  Cottonwood  tractor  haulage 4S4,   lino 

Big    Fifty,    Calif 107S 

Big    Four    Exploration 324,   445,   902.   1114(1 

Big   Hurricane   mill.    Ark 296 

Big   Jim,    Ariz     200,    485,    6S7.    SIIO,    S44.    9011. 

997.    99S,    1132 

Big    Ledge    Devel  .   Ariz 322.   r.27.   0S7.   806 

Big   I'io.    Con.  cyanide  mill  *1043,  Correction. 1 142 

Bignell,   L.    G.   E 920 

Bilskv,    A.    M 238 

Bin.  Alarm  for  full *665 

Bin,    Inspiration    concentrate-loading *715 

Bingham    Amalgamated,    Utah lodil 

Bingham.     Eugene     C 882 

Bingham   &   Garfield  Ry 114 

Bingham    Mines,    Utah    (see    also    "Eagle    & 

Blue  Bell") 117.  243,  808 

Bingham-New    Haven    1152 

Bisbee  Ajo   Cop     I'.a     Co 72.    In77 

Bisoee  Cop    M.  &  D 687.  99S 

Bischoff,   W.   H 684,    842 

Bismarck   mine,    Colo 688 

Bismuth- Antimony    mine,    Calif 72 

Bismuth,  Bolivia   *1006 

Huayni-Potosl    bismuth-tin    mines *1065 

Bismuth,   etc.,   developments,   Queensland. ...1145 

Bismuth    ores.    South    Af 595 

Bismuth.    Peru 578,    *583.    T.Sa,    70S 

Bisulphite    process.    The *895 

Bit.  Spring-steel  prospecting *lnr.s 

Biwabik  Mg.  Co 923.   1152 

Black    Bear  mine,  Colo 480,   007.    845 

Black  Butte,   Nev 1040 
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Black  Cloud  mill,  Colo 607 

Black  Cloud   mine,   Colo 730,  923 

Black  Diamond  mine,  Calif 884 

Black   Friday,   Monl 608 

Black   Hawk.   Ida 405 

Black   Hawk.    N.    If.,    silver-cobalt  ores 45ti 

Black   Hills   Tungsten   Co 243 

Black   Pine  M.  A   M.  Co 405,  807 

Black   Prince   Mg    Co 1132 

Black    Range,   Ariz 200,   768 

Black    Beet   Cop.,   Ariz 241,   322 

Black    Rock   nunc,   Ariz 115,    241 

Black.    William    Spence 1150 

Blackmer,   William   l> 1036 

Blacksmith   simp.  Steel   rest  tor *95 

Blaine  tungsten  claim.  Colo 362,  565.  485 

Blanchet,  Charles  A.   E 361 

Blast,  i  ■  '  lei   truarri .  G  1,1 ton 415 

Blast  furnace,     see  "Furnace,"  "Smeltery." 
Blasting      See  also  "Explosives." 

Blasting   for   steam   shovels 221 

Blasting     Hanson's   crimping   knife *594 

Blasting     Rand   dusl    problem 899 

Blasting   shafts   from    gears 125 

Blasting     Shooting    water   well '939 

B  To   prevent   misfires 50c, 

I;1   [mi     i.i   i  M.:.    Impurities  in   sulphuric    icid 

from    86 

Blendes,   Roasting   of 7  11 

i:  ll  in-  at    Miami «695 

B  rs,  i  op    tin    a *905 

Mini  k.  A    W  .  Death  of 564 

Blue    Eagle   mine.   Ariz 72 

Miu     Ledge  cop    country,  Calif 156 

Blue    Monster    .Mines    Co 401 

Blue-sky  law   results,  Calif 959 

c.,1,1 158 

Blueprints  without    tracings 347 

Bluestone,  Lyon  Co.,  N   I   1000,  1076,  1079 

Boardman,  J.  I...  at  Butte 107 

Boardman,  ('    S.     Pumphouse  constructs 

Bob-line  reflectors *505,  *978 

Bocking.  P.  w.     Van  Buren  smeltery *655 

Boericke,  W,   V      Notes  on  surveying *333,  717 

Bogdaimwioh.  C      SI  it   in  -tit  bv 893 

Bogges   Quicksilver,   Calif 687 

Bohemia.  Radium  production  in 403 

Boiler  furnaces     Heal  loss  chart *1091 

Boilers,   on-tire, i.   in    Ariz.-   Cop.   Queen;  In- 
spiration; C.   &  A *7S7 

-  Vs.  hydro-electric  power 1027 

Boise-Rochester   Mg    Co 7S:: 

Bole,,.    Mex in-Ill 

Bolivar  M.  *  T.     Trans 1078 

Bolivia    copper-  -Corocoro   photos M31 

Bolivia     Huaynl-Potosl   bismuth-tin    mines.  .*1065 
Bolivia,   Mining  industry  of — Geology  ;  statis- 
tics :    map »10nr, 

Bolivia  petroleum — Syndicate 71.   162 

Bolivia,  Silver-tin  mining  in *553 

Bolivin  tin  -Elec.  smelting 71 

— Combination    pulp   classifier 182 

—Statistics  241     *1006 

— Patifio  mines *451,  *9)5 

Separating  wolframite  from  tin 139 

Bolivia.  Travel   observations  in 1093 

Bolivia  tungsten  statistics 164,   »1006 

Bolivian   exhibit.   Pan -Pac  .    In    N.    Y 928 

Bolivian  mining.   Amenities   of *S1 

Bolivian    mining  data    criticized 230 

Bolt,  Making  an  expansion *1136 

Bond,  P.  S.     Engineer  in  War 71074 

Bonnie  Belle.  Joplin   dist 323 

Bonsib,  Roy  S 181,  1035 

— Shoe   for   hauling   pipe,   etc *344 

— Sanitary  mine  latrines *465 

— Cheap  change   or   dry   house..., *505 

Boob    creek    strike.    Alaska 72 

Book  notices 155,   360,    765.   1074 

Borax.    Chile     *292 

Borealis  Con..   Calif rail 

Boss  mine,  Nev 124.114.  1035,  1152 

Boston-Butte    C.    &    7.     Co 807 

Boston  &  Corbin UK,  52S,  so:,.  Sir,,  ss-,.   ills 

Boston   Creek  Gold   Mines 74.   4S7.   770 

Boston-Elvins    Lead    Co 159 

Boston  Gold  Creek  Area T765 

Boston    &    Mont.    Development    Co     116.    323, 

.  365,  486,  769,  si",.  1154 

Boulder   Co.   tungsten   dist..    Colo *165,   *186 

Boulder-Gilpin   Tungsten   Mg    Co 2nd 

Boulder  Gold  Mines.   Ltd.,  Man 403 

Boulder   Tungsten   Prod.    Co.    report 429 

Phol   - *llf. 

Notes    4S3.  1151 

Boundary  Cone,  Ariz 241.  364,  404.  527 

Bourke's   Sta..    Ont..   gold   discovery 686 

Boutwell.    J.    M 154 

Bovard   &   Reynolds  strike,   Ariz 607 

Bowena   Cop.   Co 4S0 

Bowie    Cop     Co 115 

B  J     V 363 

Boyle,  John   F sn-i 

Brace    mine.    Colo 527 

Bracket,    Keying,    to    post *6li7 

Braden  Cop.   Co 243,  731,  842,   924,   ! 1079 

— Flume;  hydraulic    system *823 

Bradley,   Brnff   &    I.abarthe   furnaces. ,»660.    »674 
Bradley.  D.  H.,  Jr.,  agitators:  Big  Pine  mill. 

•1044,  1142 

Brainerd,  L.  B..  Death  of sn4 

Braley.   Norman    882 

Brass,   Clamer's  elec.   process  for 1021 

Brass,   Effect    of   arsenic   on 1099 

Brass-making,  Direct — Pierron's  patent 1113 

Brass — Spelter    sampling    and    cadmium     Ins. 

196,  331,  35S.  432,   561,  »909 
Braun  flotation-oil  feeder »S76 


Brazil  diamonds   800 

Brazil,  Gold  mines   ol *207 

Brazil,    Kimberlitc    of 1010 

Brazil   mineral  exports  in  1915 212 

Breathing  apparatus.     See  "Rescue." 
Kiee.in.iii.   a.     Operating   small   copper  blasl 

furnace     *171 

Brewster,    Burt   B 727 

Brick  linings,  Bauxite 101)2 

Brinsmade,  R.  B.     Proposed  change  of  mining 

code    355 

Mi  i'liietting  in  zinc  smelting 623 

Bristol,  I,  I.     Reducing  stope  contours *1053 

Britannia    M.    &    S.    Co.— Driving    1,200-ft. 

raise    *4f.l 

B]   ii    li  See       also       "United       Kingdom." 

"Guiana." 
Mini-h  America    Nickel   Corp  ;   Brit. -Can.   NI. 

Co.;  Murray  mine;  Hybinette   pi -ss   324, 

,26,  884,  933,  989 

British   Broken  Hill  Prop 1096 

British  Col.  first-aid  work  progress SI", 

British  Col.  Cop.  Co 306,  770,  SOS 

Canada   Cop.   Corp.   report 135 

■i  ,,1.    legislation 192,    3S0 

British   Inst,   of  Metals 1099 

British   South  Af    Co.  report 67 

I.i  i  -en,  T      Mine  Surveying tl074 

Broadwater  Mills.  Utah 71.  609,  924,  1154 

Brockunier,  s    II      Stamp-mill  reports *1138 

Broderick  M.   &  M.   Co 1 1  I  7 

Broderick  Mg.  Co. — Lamartiue  mine ess,  807 

Brodie,  W.  M.     Cultivating  stereoscopic  sight. *743 

Broken  Hill  Asso.  Smelters 235,   837,  1096 

Broken  Hill  practice  notes 181,  183,  221,   126 

Broken  Hill  Prop 183,  221,  235,  426,  611,  1000 

—Report,  etc 757,  992 

Broken  Hill  South  report,  etc 713.  1096 

Broken  Hill  zinc  situation   235,  :::i7.  SH2,  837, 

912,   992,   1096 

Brooks.   A.   H.     Antimony    in    Alaska 494 

— Tolovana   dist 55S 

Brown,  J.  F.  K. — Steadying  suction  pipe *1059 

Damascus  steel  from   Ml.    Lebanon  ore *10S5 

— Oil  and  water  separator  for  air  line *1097 

Brown,    J     W 197 

Brown  print  white,  To  mark inns 

Browne,    David    H.— Photo *628 

I'       Mining   in    China 336 

Mrneie.    Henry    727 

Bruh'.   F.   J 1075 

Brunswick  Con, — Headframe  costs 153 

Notes      104,     r,  12  7 

Brunton,  F.   K 8S2 

Buchanan,   G.    H.      Occurrence   of   germanium 

in  zinc  materials 335 

Buchanan  &  Hoffman,  .loplin  dist 116 

Buckeye  Belmont.  Net 770 

Buell,  Llovd  T 238 

Buffalo  Mines,  Ltd.,  Out.,  report 149 

—Notes   569,  989 

Buffalo  Zinc  &  Cop    Co.    (see  also  "Edith")..    81)7 

Building    costs,    Estimating S57 

Buildings — Economics  of  housing .",16 

Buildings — Timber   roof   coverings »22n 

Bukowina,  Manganese  ores  of 782,  935 

Bulkhead.  Sinking  with  suspended *903 

Bulkheads  and  dams.  Underground *504 

Bulkley,  I.  N 804 

Bull.  William    604 

Bullard's  sanitary  mine  latrine *7f)2 

Bullion    Beck,   Utah 117 

Bullion    mine,    Nev 1152 

Bullion  Mines   Coalition.   Utah 281 

Bullock.  Stanley   C 996 

Mulluh.ieker,   Mont 73,   688,    HIS 

Bulmer,    W.    C 69 

Bunker  Hill.  Ariz 72.   157.  687 

Bunker  Hill  mine.  Amador  C'y..  Calif 687,  son 

Bunker  Hill  &  Sullivan.  Ida— Milling  data..   »35 
— Traylor   tuyere   connections *641,    642 

Lend    blast    furnace *658 

— Roasting  plant *674 

—Notes 71.   111.    184,  730.  961,   1.039,   1115 

Bunks,  Haggard  &   Mareusson's  "Tiger"  san- 
itary steel   *1018 

Bureh,    H.    Kenyon 69 

—Inspiration  plant *411.  *457,  *537 

Bureau  of  Mines  : 

Accident    prevention,    etc.,    papers 670 

— Accident    prevention    work    in    Calil        See 
"Calif" 

— Accidents,  Coal-mine  :  unization 917 

— Accidents.   Metal-mine    757 

— Accidents,  Shaft  and  slope 836 

— Aluminum   chips.   Melting 934 

—Butte  safety  station 106.  277,  605.   767,   883 

—  Cards    of   publications 332 

-  -Experiment  stations  27S.  294,  322.  37!'.  565, 

SS4,  916,  991,  1038,  1116 

— Exnlosives,    Analysis   of   Permissible tl55 

— Explosives   production    in    1915 84 

— Feldspars   of   New   Eng.,   etc fl55 

—Floating  oxidized  ores 169 

Flotation  Process  Patents,  Oil f360 

—Flotation,    Wood    oils   for 311 

Glossary   of   mining   terms 1116 

— Gold  Dredging  in  Mont 707 

— Health  conservation,  steel  mills 654 

— Ice   box.   Home-made *548 

— Petroleum    saving;    drilling 884 

— Pittsburgh   building  dedication 922 

— Rescue  apparatus.   Oxygen,   mine 797,    979 

— Rescue  Operations,  Handbook  on 716 

Bureau  of  Standards — Concrete  strength  134,  tl55 

— Protected  thermoelements    125 

-Tables   for  Petroleum   Oils 456 

— Information  on   alloys 57S 
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Burgess.    G.    K..    00    alloys 57S 

Burgess,  J.  A.     United  Eastern  mine »232 

Burke,  C.  E.     Sage  oil *421 

Burke,  J.  C.     Ditch-design  tables 97 

Burma  Corp.,  Ltd.,  report 271 

Burma   test-pit  placer  sampling 222 

Burns.   K.     Germanium  in  zinc  materials 335 

Burro  Mtn.  Cop.  Co. — Mill  photos «794,  •71)5 

Burrows,  A.    G.     Boston  Creek  and   Goodflsh 

Lake    Areas    f765 

Burton.   G.    E.      Dip   and   strike   calculations, 

•136,  *270,  erratum  33S 

Burton   mine,  Ont 731 

Bush-Baxter,  Ariz 279 

Butchart   tables.    Mo 363 

Butcher,  E.  W.   R      Drill-collaring  machine.  .*26« 

Butler  iron-washing  plant 491,    192 

Butte   &    Bacorn    (See   also    "Great   Butte"), 

73.   113,  201,  487 

Butte  Ballaklava.    Mont 323 

Butte-Columbia  Cop.  Mg.  Co 116 

Butte  company  statements  tiled 156,   160 

Butte  Cop.  &  Zinc  Co 685,  767 

Butte  Co..  Calif  ,  quartz  veins '352 

Bone  Detroit. .323,  528,  56S,  805,  1000,  1037,  1115 

Butte  Dredging  Co 1 13 

Butte-Duhith 362.  480.  r,28,  731,  807,  885,  1154 

Butte  &  Gt.  Falls 113,242,60!  1000 

Butte  Goldfleld.  Nev 365 

Butte,  Growth  of 921 

Butte    labor 113,    441,    4111.    52.",.    565,    767.    1037 

Statistics     1  151 

Butte  &    London 116,  212.  767.  805,   1118,   1151 

Butte-Main   Range 186,   72S.   731 

Butte  miners'  home  proposed 1115 

Butte  safety  station 106,  277.  605,  767.  3S3 

Butte    &    Superior.    Mont.    73.    156,    1611,    Mis, 

201,  215,  280,  323,  326,  365.  36S,  111.  52S, 

609,  726,  728,  731,  807,  809,  843.  845.  961, 

1000.  1037,  1040.  1079 

—Reports  455.  949 

— Minerals    Sep.    litigation — Hyde    case,    etc.. 

757,  861,  997.  1037 
— Hyde  case  decision  1068,   (correction   1125), 

1071,  1107,  1110,   1112,  1142 

—Clark-Mont.  Realty  Co.  case 723 

—Butte  N.  Y.   property 19S 

Butte  &  Zenith  Cy 201,  486.  807,  923 

Butte  zinc  explorations 1037 

Butterfly.  Calif.:  Morris  Ravine  Leasing. 241,  1116 

Butterworth.  George  B 1150 

Button  separation  from  slag — Assay  melts  on 

flat    plate »1I2 

Bvers.  A.  M     Co     Ine 69 

Bvland.  W    R      Chilhd  conveyor  idlers 832 

Byrne.  Harry  B 1075 


C.    O.    D.   Colo 405 

Cabinet.    Engine-room    *»8 

Cable.     See  "Rope." 

Cableway.     See  "Tramway."  . 

Cadmium    atomic    weight.    Determining 14 

Cadmium  mvth,  A?  :  cadmium  in  spelter  a61.  '909 

— A    S.  T.  M.  report,  etc 196.  331 

Cage  gates.   Safety,  Leadville *95 

Cages,   Safety   device   for '864 

Calama  smeltery    •  •  ■  •  ■  •  •  •   930 

Calaveras  Con.,  Melones,  Calif 485,  768,  999 

Calaveras  Cop.    Co.,   Calif ;;.7-"',,': 

Calcine    cars '617 ,    *»" 

Calcining   furnace   for   magnesite •--•> 

Calcium  carbide.   Norway .. »»3 

Caledonia,  Ida. fl,  528,  845 

Caledonia   iron  mines,   N.   Y l«»» 

Calgary  Inst,  of  Tech •••■   -jhl, 

Calif,   accident   compensation;   insurance.  113.    ias 

Calif.    &   Ariz    Mg 364 

Calif.— Butte  Co.   quartz  veins **•>- 

Calif.    chromic    iron "' 

Calif,    diamonds.   Smiths   Flat iAi""i,,J 

Calif,    dredging   progress ......  .-93.    1115 

Calif,  gold  and  silver 67,  68,  971.  9,2,  1076 

Calif.   Gulch.  Leadville.  sluicing  for  lead  and 

zinc    565,      598 

Calif,   hydraulic   debris   problem 1045 

Calif,  hydraulic  mining:  output -V   ° 

Calif.    Industrial    Accident    Comm.    320,    362 

466,  506.  525,   605.  883.   1151 
Calif,  labor  troubles  483,  567,   605,   685,  687, 

72S.   767.   805,   si:;.   883,   921,   959,  997 

Calif,  law,  Blue-sky.  results ■ii"«2S 

Calif     magnesite    mines *225.    '965 

Calif.    Metal  Producers'  Asso.    36 

525.    HO.,.    9., 5 

Calif.    Mg.    Co 

Calif,  mineral  prod,  in  1915 971,  1IM7 

Calif,  mining  progress,  half  year 293 

Calif,    nickel    discovery '" 

Calif,   petroleum: 

Production  191,   972.   1037 

-Monthly  statistics 239.  409.  728,  843 

—Water    Infiltration 277.    1076.    1115 

—Various  notes 70,  362.  525,  nth  .  1115 

Calif,    platinum 1«,    972 

Calif,     railroad-lands    prospecting 441 

Calif.  State  Fair     Miners'  Day  362.  525.  729,  »914 

Calif.  Tonopah.  Nev '-"- 

Calif.   Trona   Co.    (see   also   "Potash.   Searles 

Lake")    ' 

Calif    tungsten.  Inyo  Co 271 

Calif,    tungsten   production 971,    11192 

Calif    uniform  mine  taxation 433,  441 

Calif.,  Univ.  of — Lawson  adit 805 

Calkins.  F.  C      Calif,  nickel 310 

Callow  flotation  machines *5,   '414 

— Oxidized-ore  flotation  tests 170 
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Calumet   &   Ariz.  : 
— Basic-lined    converters    643 

Smeltf  ry     663 

—Furnace-tuyere    connections    639,    »640 

— OU-flred    boilers    *7S7.    11127 

A.    1     M     E.    visit;    converters ..*698 

—Data   of  mines 723 

-  Mine-track    switches    *!I03 

iter   bedding  system *9S2 

-  Simple   shall    Kate,   .lunction   mine »1020 

—Notes,  etc 117,   157,  279,    104,   559,    1038 

— New  Cornelia  leaching  plant ...  »103,  *914,     94  1 
— New  Cornelia  notes.... 72,  322.  687,   1116,   1153 
Calumet    &   Hecla    (See    also    names   of   sub- 
sidiaries) : 

—Report     184 

-  Concentrator   photo «48 

—Suction    dredge    In    winter *90 

— Leaching-plant    photos *228,    «229 

-  Fiftieth    mniversary 195,     216 

—Photos,  of  some  men «193 

— Production    and   costs    per   pound    for   mine 

and   subsidiaries    444 

White    Pine    report 349 

Notes    S07,     HIS 

—Various  notes  310,  476,   568.   722.   730,   769, 

807,  8S5.  960,   961,  998,  999,   1117.   1153 

Calumet  &  Jerome.   Ariz 567,   806,   1038.   1116 

Calumet    &    Mont.,    Out 846 

Calzona  Mines  Co.,   Calif 1117 

Calvert,  A.   F.     Salt  in   Cheshire f765 

Cambria    Steel    Co 1118 

Cameron    centrifugal    pump «593 

Cameron    Isl.    property,    Out 886 

Cammann,   F.   w.   Death  of S04 

Camp    Bird,    Colo      (See    also    "Santa    Ger- 

inidis")      159,       730 

Campbell,  C.   M.    Elec.   Shovel *979 

Tile    Granby    mine    car »UI58 

Campbell.     .1.    A 524 

Campbell   oil   and    acid   feeder *46S 

Campion,  J.   F.,    Death   of 238      297 

Camsell,    Charles l!i;       684 

Canada   Cop.   Corp.,   Ltd.   report 135 

Canada     iron     and    steel 327 

—Pig.    half    year 3g2 

— Pacific    Coast     development 1116 

Canada     petroleum     41:1 

Canada    silver    530 

Canadian       Cop.        Co.  See       "international 

Nickel." 

Canadian    mica    embargo    363 

Canadian    labor    shortage 442 

I  Mining    Corp.     (See    also    "Mining 

C of   Can")    Report 34s 

Dewatering  Cobalt   Lake 5i;o 

—Cobalt    Lake    mine    note 846 

Can   dian    Mg.  tnsl    paper '   «28 

Canadian    Mining    Manual     t;;i;n 

Canadian    nickel    controversy;    refiner! 

157,     199.    236,    219.    278,    M21,    363.     142      115 
526.    569.    729.    Mlti.    SSI,    886.    919.    9611.    9!IS      1153 

Canadian    nickel    industry.    The.... 955     989     70s 

Canadian    Sulphur    Ore    Co '  *593 

Canadian    tax    on    profits m     844       922 

Canal     tunnel.     M .,  is. all,  s  lib,, ne.  .  . .    '..    .'*lo55 

Cananea   Con.     (See   also  •■<;,-,.<  ne  Ci 

■    Report 184 

I'.,     i.    lined     I'lHioTliTS     613 

-Notes,    etc 2u2.    529.    613.    921,    Ill7»;'ll49 

Canby,    It     C.      Notes   on    flotation 29 

Minerals,    Sep.    vs.    Miami...  114.1 

*386,    - 

Candle    boxes.    Utilizing    old 789 

1,    Minn 201       280 

Cap    box,    Convenient    safety..  ••■•-      ■ 

Capell    Salt.    Utah 886 

Capital   and   labor  problem  -Natl.    City   Batik 

circulars,   etc      738/   317     lm;4 

(  ',,",:,1    »"""■   (  "I" 

i   ippelen  Smith.     E      A      Photo"  *629 

W      C      MetaUurgical-wks      tram-      " 

ways      ,|,13 

Car  i  i"  in.    di  vice,    Automatic. .  »8'>:> 

Car.    Rescue,    III.     Zinc   Co.'s '     *78S 

|    detaching    device     ' *  1 0->0 

"    rising    preventer    

ly  wrench  for  bottom-dump;  knuckle 

bar  for  side-bottom  dump »666 

car.  The   Granby   mine i , 0 -)S 

Car    wheelliase.    Relation     of,     i"     radius    o( 

*13- 

II  ni'i'  .    Ha.  harach    i hanical    an- 
alyzer   for    ,1022j    erratum    1113 

.v;  Co.— Candida  mine »3S6    886 

1  ardiff,    Utah     1 15,    184,    529.    606,    846 

lOOo"     1152 

'    '  ' nterest,    Hercules  mine 959      990 

Caribou,   M.    &   M    Co 200'   1153 

Carlisle    mine.    N,    M '    loon 

Carlos    Francisco    mine,    Peru    ..  •89.) 

Carlson.    Adolph    G "    594 

Carman,    .1.    Ernest \\ gg., 

Carmen   mine.   Bolivia •1065 

Cam  Brea   &  Tincrofl   report   .  7l;> 

Carnotite.     See  "Radium  " 

copper    if,'.,    N.    M 442 

r,    .Malcolm    H '"    jjT, 

Carranza's    mining   decrees    (See   also   "Mei- 

„  fco") 562,   COO.    717,    764,    922,    1031 

Carriage    for    battery    supplies »8G7 

Carroll.    J.    H.      Safety    first 359 

1  ars.   Efficiency  with  new  mine,  Cop.  Queen — 
Tool,    tank,     latrine,    storage-battery     and 

blower  cars   *904 

Cars — Locomotive    coupling    clevis.  ..........  »82  1 

1  are,  Metallurgical  works »6i3 
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Cars.     Replacing     derailed «66  1 

Carson,    Ellard    W 564 

Carson.    Gen.    John 197 

Carter   mine,    Ariz 960 

Cartersvllle    barytes    disc.    Ga »1083 

Cartridge    brass..   Cadmium    In.      See   "Brass." 

behind    trenches *1062 
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Casapalca    district.    Peru 

Cascade    Mg     Co. — Concrete    idler    stands *179 

Casehardening    with    cyanide 942 

Cass    Cop  .    .Mich 159 

Casting    pigs — Sticking    prevented 750 

Castle    Peak    mine.    Colo 198 

Cattlemen    menace    prospecting 555 

v.i\,-.    Cop.    Queen,    in    N.    Y.    Museum *379 

Caving    system,    Ohio,    timber    economy 748 

I     dai     I.I  -man.    Utah 324.      4S7,      609 

Celestite  and  strontianite S14,  820 

Cement-bag    cleaning   plant 393 

Cement   gun  in  mining  work 179 

Cement-plant    potash    dust    in    Calif,    orange 

groves     152 

Cement    plants,    Accidents    in 972 

Cementation    at    Moonta 57 

Centennial  Cop.  Mg\   Co.   476,   726.   999.    1078, 

1118 

Report     185 

Central    Chile     924 

Central  Eureka,  Calif.  279.  401,  607,  768,  922, 

103S,   1116 
Central    states   silver,    copper,    lead    and    zinc 

in     1915     S3! 

Cerium    salts,    Purifying 945 

Cerro  de  Pasco  dist.,  Peru 760 

Cerro  de   Pasco  Mg.    Co *102,    *S89,    990, 

1979 

Cerro   Verde    property.    Peru 1118 

Ce iordo  mine.   Calif.    113,    200,   241,   295. 

404,      685,      726.      750,      960 

Ceylon   graphite   and   precious   stones 10S6 

Ceylon  graphite  export  royalty 464 

Chain.    Historic    West    Point *475 

Chambers     Ferland,    Ont 924 

Champion   Con.   Mg.    Co..   Ore 117 

Champion    dredge,    Colo 565 

ciiaiiiin.il,.    Mich.      See    "Copper    Range." 

Champion    group,    Calif 293 

Champion,    John    It 491 

Champs    d'Or,    Nev 111.      688 

Change    or    dry    house.    Cheap *505 

('banning.   J.    Parke 1(157.    1149 

Revision   of  mining   law 751 

Chapman.    Louis    L 727 

Charging    ..'rap.   Magnet    for 550 

Charleton,      A.       G.       Americanizing      Brit. 


Chat 
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Tremain    steam    stamp 

mart.    Belt -length    »S6S 

Chart,    Coal    and    oil    cost »93 

Chart    for    flotation    testing *749 

Chart  for  heat  loss  in  flue  gases .....*1091 

Chart,    Protective-alkalinity     *159 

Chart,    Pulley    computation *906 

Chase,  C.   A.     Mining-law  revision 751 

Chase,   R,    E.,  Jv 842 

— Assaying   gold   in   cop.    matte 1139 

Chase.     YV.     F 112 

Chavalier    and    Reche    dry-ore    concentrator.  .    5((S 

Chemical   exposition,    N     Y 106,     578 

Chemical  industries.  Schools  to  train  foremen 


for 


Chemical    industries,    South   Af 376 

Chemical    Products    Co 482 

Chemistry    of   minerals.    The 255 

Cherokee   mine.   Mich.. .444,    698.   885,    197s,    1153 

Cheshire,    Salt   in t765 

Chicago-Host     Mg.    Co 159 

Chicago   Asso.    of   Commerce 604 

Chicago   water-tunnel  concrete  lining *299 

Method     of     ventilating 504 

Gasoline    locomotives     588 

Chief  Con.,  Utah  202,  406,  445.  187,  529.  779. 

924,    962,    11. 

—Report     354,      90s 

— Sinking    with    suspended    bulkhead *903 

Chile,  Central — Copper  smelting,  etc..  at  Nal- 

tagua    *777 

— Photos *171.    *680 

Chile  coal  and  coke *292,      527 

Chile    Cop.    Co..    Chile    Explor.    Co.,    Chuqui- 

.- at. 1     Production,    six   months 272 

-    Calania    smeltery    *93(l 

Notes,   etc 731.   924.  956,   99  1,    11179 

Chile      COP.      tax lit, 7 

Chile   mills— Testimonial    letter 56 

Chile,    New    steel    mill    in 1090 

Chile     nitrate     mining *2S9,       292 

Chile     etc.,    nitrate    production 1050,     489 


ing    plant. 
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.1093 

1    as    grinders 61 

Chilean    mines.    Exploitation    of *289 

Chillagoe    field.    Queensland 1145 

'  iiiiim.y    foundation,    Difficult,    tested    after 
completion.    Pittsburgh    pumping    station...   »9S 
3    exporter   of   ores    and   metals — Tin 

anil     zinc     statistics 562 

Plood    control    in 196 

China    iron    resources 143 

— Development  by  Japan 284,     294,     324 

— Han-Yeh-Ping    plant     793 

China,    Mining    in — Restrictions,    etc 336 

China.    Silver    position    in 272 

China.    Tin    smeltery    in 174 

China   zinc 336.     562.      587.      802 
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China's    minerals    and    industries 835 

Chinese    mineral    exports   grow 587 

Chinese   saltpeter    902 

Chi 5,p.    CO.,    N.    M.    160.    273.    281.    558, 

559,    602,    962,    1000,    1040 

Quarterly  reports 522,     912 

—A.   I.  M.  E.  visit,  etc *696.   *715 

Chipmunk     mine,     Calif 241 

Chlsholm,    Alex      440 

Chisholm   mine,   Minn 2S0,     608,     688,     885 

Chisos    Mg     Co 689 

Chlorate    explosions    in    laboratory 308 

Chloride    camp,     Ariz 402 

— Custom    mill    proposed 729 

Chloride    Mg.,    Ariz 200 

Chlorine.     Antidote    for    inhaled 347 

Choate,     Parker     C 623 

— Lead-smelting   practice    1027 

Chollar    mine.    Nev 433 

Chosen,  Am    miners  murdered  in 838 

Chosen     lion     les ves 143 

Chosen.    Mm.-   surveying   in 717 

Chosen    tungsten    depression 281 

Christmas   appreciation,    A 1(133 

Christmas    mine.    Ariz,,    photos »514,    *S71 

— Not    owned    by    A.    S.    A.-    It 567 

Chrome.    Calif.,    notes    72,    364.    492.    143.    485. 

527.    687.    1039,    1078 

Chrome    iron    ore.    Rhodesia 67 

Chrome    iron-ore    situation 145 

Chrome,    New    Caledonia 145,      489 

Chrome,     Rhodesia 67,       576 

(In iniii-aluminum    alloys    854 

Chromite    production    increasing 2. .9 

Chronology   of  flotation 1012 

Chronology    of    mining.  .  107.    310,    476,    722,     1031 

Chuquicamata      See    "Chile  " 

Churchill    Milling    Co.'s   mill *927.    *980 
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Chute,     Steel-lined.     Sonoma     mines *225 

Chutes,    Loading.    Santa    Gertrudis *345 

Chutes,   Timber    54S 

Cinnabar.      See   "Quicksilver." 

Circle.   Oronogo,   Joplin  dist 405 

City    1>  ep,    Transvaal 557.      558 

City,    Policing    a    big 1113 

Cl.imci's    process    for    alloys." 1021 
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Clamp   for  attaching  to   rails  or  I-beams. 

Clamp.   H.mdv   flashlight *903 

Clamp,   Rail,   for   steam   shovel *138 

Clark    compressed-air    meter *1022 

Clark.    Edward    A 920 

Clark-Mont.     Realty    Co.    case 723 

Clark-Stone    Co 403 

Clark.   \V.    A.,    war-relief    fund S05 

Clark,     Will     L 804 

Classification     Mining   nomenclature    175 

CI  ass  I  tier.    Allen     automatic *50  7 

<  'I  ass  Hi  i .    Combination    pulp *182 

Classifier.    Wagner    hydraulic *791 

Classifiers.    Hydraulic,    at    Inspiration.       (See 

also     "Inspiration") 944 

Clausen,  H.  W.     Gaso.  motors  in  tunnels....   588 

Clay    mining    and    imp. .lis.    V     S 70S 

Clayton.    C.    Y.      Flotation    expts 825.      867 

Clearing    bouse    for    myths 317 

Clements.   J.    M.      Cerro    de    Pasco 760 

Clennell,  J.  E.     Estimating  metallic  aluminum 

in   aluminum   dust 309 

Cleveland-Cliffs,    Mich 323,    486,    608,    1039 

— Nashwauk    iron-wasliing    plant *491 

Ho s   mine 73,  201,   323,   405,  568,   1152 

II   adfranie      *831 

Lake  Angeline  mine 1078 

Clevenger,  G.  H      Pouring  assay  melts  on  flat 

plate "141 

Source  of  Mutative  agents *420 

Electrolytic    precipitation  from  cyanide  so- 
lutions      *579 

Clevis,    Handy,   for   coupling *824 

Cliff   Jig    Co.,   Mich.,   report 349 

Clifton,  Ariz.     See  "Ariz.  Cop.  Co." 

Cloudburst,  Joplin   dist 71 

Coahuila  L.  i-  Z.  Co *395,  4S6,  730,  1079 

Coal.    Alaska     Matanuska    train 404 

Coal   and  Coke tlO'4 

Coal  and  oil  as  fuel,  Cost  of— Chart *93 

Coal.    Belgium    284 

Coal.    Chile »292,    327 

Coal-dust   firing.   Anaconda's »635,   »681 

Coal-dust  firing,   Naltagua »777 

Coal — Flue-gas    heat-loss    chart *1091 

Coal,    Lilian   513,  536 

Coal  lands,  Right  to  drill  through 556 

Coal    Miners'     Pocketbook t"65 

Coal.   New   South   Wales 311.   571 

Coal  pulverization,  Carnegie  Co 611 

Coal.   Rhodesia 67.    576 

Coal.   Sooth   Africa 1017 

Coal.    Spain 205.    968 

Coal.    S|iitzbergen,   mines    purchase 1118 

Coal.  Steel  barges  for  river 170 

Coal  tar  in  flotation *33,  51 

Coal,  United  Kingdom,  trade 327 

Coal.    I"     S..   bituminous 163 

Coal,   Utah,  mines   active 566 

Coast   Cop.   Co.,   Ltd 689,   1000 

Cobalt  Lake  Mg  Co.  (see  also  "Canadian  Mg. 
Corp  ."  "Mining  Corp.  of  Can.") — Dewater- 
ing Cobalt  Lake 560 

— Note    846 

Cobalt.    Ont.,    labor 114,   278,   526.   729 

Cobalt  production.  Ont 686,  708,  988 

Cobriza  Mg.  Co 1132 

Coeur  d'Alene.     See  also  "Idaho." 

Coeur  d'Alene  Antimony  Mg 999 

Coeur  d'Alene  mines  dividends 71 
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(.inn   d'Alene  Mine  Owners'  Ass.i 922 

•Coeur  d'Alene   \l^    Co 1115 

Coeui  d'Alene   North   Side   activity 1115 

Cojbui   d'Alene  tungsten 1115,   1 1  ."•  2 

1  nli, •mark    Mg.    Co  .   I  Olo 144.   688 

Coins.  Aluminum,  in  Marseilles 971 

Cold  Spring  mine.  Colo 709 

Cok\   D       notation  at  Morencl 712 

Cole.  Thomas  F 920 

Coleman,    A.    P.      Sudbury    ore    geology    mi, 

517,   '554 

Collar.  Safety  shaft *1101 

Collaring   drill    steels »387 

Collaring    machine.    Drill *260 

Collbran,  A.  II 1114 

Collett,    E.      Aluminum    Industry 66 

CoUey,  li    II 604 

Collins.  Henry  K 996 

Colloid   Chemistry,   Handbook   of tl55 

Colloids— Clieinistrv   ot    minerals 27.6 

Colombia    dredging 160,    1040 

Colombia    platinum 144.    570,    780 

Colorado   accidents,   fatal 483 

Colo    Central  ore  dumps S07 

Colo   compensation  Insurance  fund 441 

Colo    Fuel  &  Iron  Co 159,  281,  m; 

Report    805,  829 

— Rule    against    polities 4S3 

Colo.    Geological    Survey    work 483 

Colo,  gold  and  silver 68 

Colo.   Grandee  mine.  Nev 606 

Colo    taw  and  cage  gates *95 

Colo.    Metal   Mg.    Asso 4S2.    1117.    117,0 

—Tungsten  tariff  wanted  362,    183,  688,  1092,   1115 
Colo.    Metals    Co  .  In;,.    730 

Colo.    Metals    Separation    Co 4X8 

C,,lo    mining  revival 72S 

c,,lo.  \.  \\\.  bituminous-shale  industry *1011 

— May    withdraw    lands 1031 

Colo     Ore    Separating   Co 323 

Colo.  Power  Co 959 

Colo    School  of  Mines 70,524,565,   1115 

II    i      Parmelee,    new   pres 354 

Colo.    Scientific   Soe.    on    mining-law    revision, 

955,   989 

-Notes 7,24.   766.   882 

Colo,  tungsten   (see  also   "Tungsten,"  etc.)  — 

Boulder  Co.   .list »105.  *186,  *430 

-Production   320.  1092 

Colo.    Tungsten   Corp 167,    168 

Colo. -Yule    Marble    Co 961 

Colquiiirca  silver  mine.  Peru 

Columbine  mine.  Colo 444.   4S3 

Columbus.   Kan..  To  prospect   near 729 

Columbus-Rexall,   Utah    .-,29 

tion   shaft,   Comstock,   unwatering. . .   433 

Combination  claim,  Colo 528 

Commerce,   Okla 1"," 

Commercial,  Arizona.      S.-e   also   "Ariz.   Com- 
mercial." 

Commercial  Cop.,  Ariz 687 

Commercial  Mg.    Co  ,   Ariz    (Phelps-Dodge  in- 
terest l      115,    200 

Commercial    Register.    Hendricks' 

Commonwealth    Mines.   Ariz *9S0 

Como   Con.    Mines    Co loo 

Compensation,    Calif.     Insurance    113 

-  "Willful    misconduct"    construed 77,3 

Compensation  insurance  fund.  Colo 441 

t  Se       Air." 

Comstock  amalgamation  tailings.  Treating....   7,91 

Comstock    Leasing   Co.,    Nev 320 

Comstock.  May   unwater  another   shaft    on...    433 

Comstock   mine.  Colo 159 

Comstock  pumping  and  situation 320 

Conant.    I,.    I...    Death    of 

Concentrates  and  tahle-san.ls.   Innate., 

Jos    Lead   Co 27 

Concentrate  ■  711 

Concentrates.    Sizing    flotation 867 

Concentrating.     See  also  ■■Flotation.''  ■■Class- 
ifier." 

Concentrating  Ores  by   Flotation flo:4 

Concentrating  process,   Copper,   Atwater's....     OS 

Concentrating    table.    Empire    long-stroke *42S 

Concentration  —Allen   classifier    *507 

Concentration   at   Anaconda *28 

Concentration    at    Inspiration.    -See   "Inspira- 
tion." 

Concentration — Metallurgical     advance     SOI 

Concentration,  Oceanic  quicksilver  mill 512 

Concentration,       Tungsten-molybdenum       ore, 

West,    Australia    12R 

Concentrator.    Burn.   Mtn. — Photos * 7 ! 1 4 .    *795 

Concentrator.  Calumet  &  Hecla,  photo »18 

Concentrator,    Chavalier    and   Reehe   dry-ore.  508 

Concentrator,  Eberenz   A:   Brown *549 

Concentrator.  Jnhke   magnetic *s}7 

Concentrator.    Ohio    Copper *855 

Concentrator.    Wagner    hydraulic *791 

Concentrators.  Ark.   zine *295,   296 

Concentrators.    Iron-washing.    Nashwauk *101 

Concord   Gold    Corp.    Ida... 323 

Concord  mill.    Mo Ills 

,'osts.    Estimating S5S 

Concrete    cracking    in    Philippines    caused    by- 
salt   water    .1019 

Concrete-dam    reinforcement    428 

Concrete.  Hydrated   lime   in 30 

Caii',,  i,.    idler    stands *179 

Concrete   mortar  blocks.    Replacing *391 

Concrete.   Reinforced,   in   metallurgical    work.   592 
Concrete-strength     data     report,     Bureau     of 

Standards    134.    M55 

Concrete  to   resist   sea   water 215 

Concrete     water-tunnel     lining.     Chi.,     pneu, 

process    *209 

Condenser.    Ingersnll-Rand's    "Beyer"    barom- 
etric   *594 


I  Ine    Colo *165,  *  186 

Conger  none.   Utah B86 

Congo   copper    912 

-  Blast  furnace   design    '658 

-  Note    415 

.  See      "Law,"     "Tariff,"     "Tax," 

"Metric,"    "Elght-hr.    day."   etc 
Coniagas  companies,  Out.    1ST.  569,   770,  02  1.    103s 

Flotation  oils 52,  324 

Roland  R 402,  806 

Conner.     A.     1 604 

Conrey  Placet   M|    Ci     444,  4S6,  707,  1000 

"Consolidated"     What's    in   a    name? 1072 

i  ,  nsol    Amador  (Hetty  Green  or  Old  Eureka) 

History    and    description *189 

Notes  115,  21'",  2;:'.  S93,    -27,  607,  7, is.  B06, 

ssi.  !'22.   In ■:■•.   1  in, 

Consol.  Ariz.  Sing.  Co 015    '-:.   7',x.  ''2.J 

0,11s, >1     Copprt  iiiiii.s     \,  ,,      144,    I"'1     Ills.    1154 
Consol.  Interstate  Callahan  — Reports   Hi1'.  5::.;,  i">2 

Notes 71.  111.  212.  961 

Consol.  Kan.  Cy.  S.  &  R.  Co 643,  000 

'      11    "I      Marsh.    Ida 111.    10:10 

Consol.   Mines  Dev.  Co.,  Colo B07     961 

Consol.    Mg.    &    Smg.    Co     of    Can     243,     i  10 

•042.  77".  806,  sos.  962,  Ills 

— Deer    Park    mine 117 

Trail   smelter   reduces   rates 7,97 

-—Miller    lead-casting    wheel *662 

Consol.  Mg.  &  Smg  .  Nev 160 

c,,ir„, I.    Nevada-Utah 2<<2.    166 

Consol..  Randsburg,  Calif 844 

Constancia  mine.  Cuba 21  i 

Constitution   M,    i   M..   Ida 116 

Construction   rusts.   Estimating 857 

Construction,    operation,    maintenance 'Ms 

Consulting   and   Safety   Engineer.   Calif 605 

Contours,   Reduction  of  stone *1053 

Contract  and  company  force.  Costs  of  devel- 
opment  by    303 

Contracts.   Enforcement  of  mining 1108 

Contracts.     Total-output     ore  —  Eustis-Beer, 

Sondheimer  case    840 

Eer   air  line.  Expansion  joint  for *664 

Converter    practice,    Ariz.    Cop.    Co.:    fluxing 

with    converter    slag *703 

Converter      practice,      Basic-lined — Data      of 

plains  in  S    W 

Converters,  Anaconda's 635,  *6S1 

Converters.    I'eircc-Smith    basic-lined   at    \  il 

melt, TV.    Chile «680,    »779 

Conveying  system,  Santa   Gertrudis *376 

ii.it      See  also  "Belt." 
Conveyor  belts.   V  ,     a       I      ting;  discussion  of 
batata,   cotton   and  rubber;  troughing  con- 
:   idlers:  scrapers  and  cleaners;  ca- 
pacities, tensions,   angles,  speeds  and  other 

data     *9 

Conveyor-idler  and  pulley  scrapers *665 

Can,  v..r   idlers.   Chilled.   Nev.   Con "I 

Conveyor,  old  Dominion  pivoted  waste.  -•695,  700 

Belt-and-bucket   elevators *40,   473 

nap.  Joplin   ,list 526 

Cooley,  1.   V.      Safety  collar *ll"l 

i     i.    Sinking  Wallenberg  shaft  *811,  *830 

Cooperation   in   export   trade 112., 

Co-owners,  Transactions  between 415 

Copper   alloys,  Electric  pro  1021 

Copper  and    lead    blast   furnaces.    Tuyere   con- 

for   *639,  6S2 

Copper-aluminum  alloys    

Copper,   Ariz...   in    1916 131 

Cupper.  Australia,   situation 8a 

-New    South    Wales    production 1017 

Copper-bearing  ores.  Cyaniding,  Baker  Mines 


' 


•40 

Co  per  blast  furnace.  Operating  small *171 

Copper,    Bolivia     Corocoro   photos '431 

I'r  iduction    *1006 

c  ipper   Boj     Colo 405 

i  ,,i, i,,a    bull Assaj  ing   of l 

topper,    c.iht 971,    972 

Copper,    l       &    II.    and    subsidiaries — Produc- 

I    costs HI 

Copper  ,  irgo  from  So,  Am..  Large 563 

cases   b  ■hind   trenches »1062 

.    ipp  i     .  entral    stab  s,   in   1915 s::l 

Copper  Chief,  Jerome,  Ariz »102S 

t  ,,| r,  Chile      See  also  "Chile  Cop.  Co  ,"  etc. 

Copper    Chile,   mining '291 

'  bile,  smelting,  etc..  at   Naltagua  .  . .  .*777 

*471,    »680 

Chile,    tax 961 

Co  per-concentrating    process.    Atwater's 98 

Copper  consolidation   rumor 

topper  country,  Lake— Bird's-eye  view »598 

More    mines *386 

ports   415 

I'inar    del    Iti"    region;    Matahambre    mine. 

etc *946 

.  r  ■ . . 1 1      See     Flotation." 

C.ppcr.  from  Hi,'  t"  Metal t765 

,.    -man,    purchase   expected 138 

Copper,    German    substitutes    for.    in    locomo- 
tives           193 

Copper    Hill.    Colo 159 

Copper  in  far  North 12  1.    ,2: 

,  s,    Determining.  .3"..    1,2 

i  Dppi  i      1  man HI.   511.    536,    7M7.    sjf 

lohnson,  Ariz.,  district •1132 

912 

mace   design    *658 

—Note     

Copper    King.    Ida OSS 

Copper-leaching    method.    Han.lv'. «7,01 

citing    plant.    Anaconda *337 

Copper  leaching  plant.  C    &  H •228,   '229 

Copper-leaching    plant.    New    Cornelia     •lo:i. 

•914,   oil.    lilt; 


Page 

,,  Ion-    let    plant.    Winona 029 

Copper    market.    On    reporting 434 

t'op arkt  i    -am, hi, .,,  ,       136, 

763,  BUI.  B39,  917.  'are  954,  956,    1 1  17 

Copper    market.    I don    standard 194 

Copper  market,  Myths  regarding 317 

Copper,   Mass,   In   Champion  mine «22s 

matte,    Assaying    gold    in 11311 

Copper.    Mich 730, 

Copper   mini    furnishes   material   for   it 

wires    

Coppei    milling.    Calif.,    half    year 294 

Copper   mining.   South    Africa 595 

Copper    Mtn.    mine,    Ariz 72 

V   M. — Carocito   dist 442 

Copper  nickel    ores,    Sudbury.    Geological    re- 
lations  101.  517,   »:,:,i 

Copper,    Norway,    and    pyrites s.;2 

Copper,  Norwegian,  embargo 

Co] i.    Out 686,    708,    960,    988 

Copper  ores.   Drilling  and   analysis   of. 

Copper,    Peru,   deposits »102,    760,   '889,  995 

-Production    70S 

-    Export  tax   990 

Coppei     [in,       Average,    in    1915;    sales    by 
companies  :   production,  sale   and   price   for 

1 1    years    273 

Coppei       purchases.      The      great,      to      allied 

govts 601,  ssn 

N  ite    610 

I  op]  i  i    Queen,  Ariz.  : 

Dust-flue    construction     Mortar    98 

Ladder  for  wet   raises *138 

— Ventilation    210 

— Jeffrey    Quad    dump   motor   truck •344 

— Portable    water    sampler *343 

— Cave  in  N.   Y.   Museum ' «379 

—Equipment    of    reduction    works 020 

— Basic-lined  converters    

— Furnace-tuyere    connections B 

— Oil-fired   boilers • 

— Oil-barrel  discharging  method *S22 

ii    various  purposes *904 

A    I    M    E.  visit,  etc 698,  »715,  764 

Nott  ~,    ,  tc 157,    279.   550.  687 

Coppei     Que,  n     F.xl  -nsioii       \i  i  ■ 1153 

Coppei    Rangt     Co     (Champion,    Trimountain, 
Bait 

M  it    Champion *228 

Champion  rock  and  sand  filling «395 

Not    5,  ,  :    Uil.   275.   2S0.   107S.   1117,   1153 

Copper     refinery.     Electrolytic.     Attaeoni 

•1110.    -1141 

Copper-reflning    capacity    i 

Electrolytic 874 

■     '  process.   Garred 943 

I    |  l:  15::,    803,    1115 

'  01  Sulphuric  acid   fr,un.*1121 

-.    InternatL.    Miami — Rcverb- 

crat,, rv    furnaces    «3S5 

Dust    losses 

letting    and    i,  titling   capacity 801 

Co  per-smelting  conditions.    Pa,-,    N     w 298 

lting   plant   features.   Ariz •385 

solutions,    Limestone    precipitation    of 

weak 7  19 

■      Spain,  ore [89 

i  „  '      c,  I,- ,    Dhe   27 1.  i,i'2.   s-n     ■   .,     957      c. 

1:  hate    in   notation 47 

i  -     >-<h'Yi    775 

Copper  tariff— Matte  or  regulus 195 

.  op] i I    109,   15o.   191.   236 

11- 

Copper.    Transvaal    and    Rtclc  ia 7,77 

Kingdom  restricts  dealings  in. 

1..72.  ill.;.  1080 

Co  is      Exports,  ii, ts  153,  313,  577. 

7s.;.    s7s.    1031 

rv    copper    recovery 7S5 

Coppei     rtah 156,  412.  1076 

dist 177 

Riyer  expedition   742 

lis,  Utah    1079 

.  Progress  in   porphyry 

Coppock,  ,1.  B.    Mining  Science fl074 

cl,         i      V.     Origin  of  Sudbury  nickel-cop- 
per deposits  517 

Extension.    Ariz 

Edward    J 604 

Cornwall    iron    mines 1118 

dist.,    Bolivia »I31,    •1007 

juryman's   story 257 

l,    Peculiar    cast-iron 1052 

Frank   Ii 990 

ilite    mine.    Calif 5.14 

Cost,  cop.   product!  >n    C.   &   II 144 

c,st.  Dewatering  C  bait   Lake 560 

ctric   power,    St     Jos s 

Cost,    hydro-electric    power sin 

lease,    St.    John    del    Rev's    supplies 

from    England    003 

explosives,  .loplin 473 

Notes     157, 

Cost.  Mt.  Lyeli  stoping «418 

'III       I   hart '93 

tilings     Nipissing     low-grade 
mill:  Goidfleld  Con    mill;  Tonopah  Belmont 

mill:  Mclntyre   Porcupine  mill 100 

Cost     ,t    producing  spelter 197, 

Cost,    Reservoir  and   pumphouse *547 

Costa    Rica    petroleum   tract 

Costs.     Alaska — Trea.lwcll     group     Cyaniding.      24 

milling.   Alaska    Treadwelt 46 

Costs.    Brunswick    Con     licadfr.ime 153 

Costs.   Bunker  Hill    &    Sullivan *36 

,     ief  Con.,  Utah 

Costs,    Develonment-work,    by   company   force 

i tract    303 
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Di   mond-drllling,    Sudbury 381 

Costs,  Dry-  or  change-house *505 

Costs,   Estimating   construction 857 

est-.  Hollinger  mining 23 

—.Milling    47 

Liberty   Bell  mill 3 

,  .    Metallurgical-wks.    haulage «613 

Costs,    Motor-trucking.   Ariz 709 

housing 516 

Costs.  Reducing  air-drill  repair *864 

Costs,  Santa  Gertrudis  mining *373,  375 

Cottonwood  King.  Utah 7  70,  846 

Cottonwood  dist.    (see  also  "American  Fork") 

—Survey    362,    566 

Cottrell    plant.    Anaconda    roaster *269,    *637 

Cottrell    plant.   Int.    Sing.    Co.'s ;    Dust   losses, 

396     718 

Cottrell    plants,   Japan *983,'l079 

I..  J.     Stope  surveying,  Mt.   Lyell..*129 

Counter-current   decantation    1137 

Countersinking  with  punch  and  die *666 

Coupling   locomotive.   Clevis   for *824 

Coupling — Rope-detaching  device    *1020 

Court    decisions.      See    "Law"    and   names    of 

litigants. 

Coutts'  dotation-oil  testing 55 

Cox,    G    H 401 

Coyne    Petroleum    Co 1154 

Cracker  Jack.  Nev.     See  "Reorganized." 

Cradle   crusher,    Donald's *1S3 

Cranston,    Robert    E 604 

Creede    dist     revival.   Colo 362 

Creighton.     See  "International  Nickel." 

Creole    Mg.,    Utah 1000 

i  i  eosote  and  cresol  in  flotation *33,  51 

I  launder  flotation  machine *1060 

Cresson  Con.,  Colo.   107,  320,   »470,  483,   769, 

807,  885,  1039,  1078 

Crimora    Manganese    Corp 281 

Crimping    knife,    Hanson's *594 

Cripple  Creek  safety  rules 565 

Croesus   mine,    Ont 160,    366 

Croff  mine.  Utah 74,   324 

(  I.    by,  George  H..  Jr 154 

Crosbj     iron-washing    plant *491 

Crouch,  E.  R.     Drilling  and  analysis  of  cop- 
per   ores     231 

Crowdus.   J.    W.      Allen   classifier *507 

Crown  Jewel  mine,  Colo 443,  8S5,  999 

Crown    Mines.    Transvaal 557 

—  Shaft-sinking   record    1096 

Crown   Point  mine.  Mo 807 

Crown  Reserve.  Ont 74.  117,  569,  846 

Crucible    bottoms.    Utilizing 749 

Crucible-seasoning    chests     *9S0 

Cruse,  Thos.,  M.  &  D.  Co 688 

Crusher,    Donald's   cradle *183 

Crushing  and  grinding  machinery 60 

at   In  i. ii  itlon 29,  »411.  •  157,  *537 

Crushing.   Ore-breaking  as   aid  to 181 

Crushing   systems,   Coarse — Oversize    material 

not  returned   826 

Cryolite    mining.    Greenland 315 

i  op.,    M  mt ill.    961 

I  ills    manganiferous    deposit 486 

Crystallography   and   stereoscopic   sight *743 

'  Foreign    matter    in 255 

Cuba,   Copper  precipitation  in .....870,  1026 

Cuba,  More  cop.   mines  in *386 

I'inar  del  Rio  cop.  region;  Matahambre 

mine,  etc «946,  950 

—Note     243 

Cuba  pota=h 609,  611,  689,  808 

I    I  lerground  mining  in,  Vinent  mines, 

Daiquiri    »509 

Cuban    n  tes 24:;.    (erratum)    281,   609 

'  ii     exports 415 

1  r,    W.     Attempted   tyranny    of   labor 

unions   79e,  910 

Cumberland  mill.  .Toplin  dist 201 

Cunningham.   G.   H 564 

Cuntz.   \V.    C.   Death   of 1036 

Cupels,   Loading  tray  for •:■!", 

Curb    stocks    107;; 

Curve.  Rel  ilbnse  to  radius  of..     »]37 

'  I       t 404 

1  Mont 73 

1  Peak,  S.  D 281,   770,   846 

1  ore.   Selling sol 

Cut-and-flll   system,    Butte 

Cutright    mine.    Mont 769 

Cutting    oil.    Reclaiming    mineral •1101 

'  'rous    ores;  activity 1152 

'"ll-    Lacs    

Cuyuna    Realty   Co '     769 

'  Iso   "Sultana")  .      v     1152 

'  I         American ling 

Cyanide,   <  with 949 

1  »1043,  correction 1142 

Cyanide    mill.    Net  »927 

Cyanide  mill.   SanL.    Gertrudis «247 

—Experiments — Aluminum-dust  and  electro- 
lytic precipitation;  electrolytic  regenera- 
tion  of  cyanide,  etc *263 

'  ■■  ni »i  17.  *232,  »1131 

as.    Electrolytic    preci;.  I 

from     *--<, 

1  IS  ilinitv  chart  *l::;' 

'  nd  dumps 

'  ,...*943 

propeller,     at 

Hedley    mill,    etc •140,    231 

Cynnldlng  1  ■•   ores.   Baker   Mine's 

•   copper,  si  her 

inlde    «22 

for    polt, '    »46 

.'-'ka.  ..'..'.[  '      24 
I             \g  -Estimating   metallic   aluminum   in 
aluminum  dust   309 


Page 

Cyaniding    flotation    concentrates 561 

Santa     Gertrudis    results »204,    71S 

Cyaniding.    Hollinger— Diaphragm    pumps.  ...  1137 

Cyaniding.  St    John  del  Rey «210 

Cyaniding      Specific-gravity      apparatus     •305, 

432,   »1021 

Cyclometer,   Surveying  with 976 

Cylinder-head    packing    note 1046 

Czarromah,    Mont 402 


D  &  1!  Mines,  Utah 74 

Daiquiri,   Cuba,  iron  mining *509 

Dale.  .1.  K,  Death  of 112 

Daly  Judge.     See  "Judge  M.  &  S.  Co." 

Daly  Judge  Ext.,  Utah 202,    1 1"'.  529 

Daly  mine,  Utah  74,  202,  324,   445,  609,  689,  924 

Daly  West,  Utah 44:,.  529,  886 

Dam,  Eastwood  multiple-arch   tailings.  Argo- 
naut mine   *265 

Dam,    Oil-barrel.    Nigeria *97 

Daman.  A.  C.     Battery  carriage  for  supplies.  *S67 

—Spiral    tube-mill    feeders 867 

—Mine-track    switch    »903 

\,  1  id  1  Wonder  mill »927 

— Drill-steel   puller   »942 

— Mechanical  disintegrator  *944 

— Crucible-seasoning    chests    •980 

— Shaft   oil-drop   receptacles *1061 

— Stamp-guide  reinforcement   *ll::7 

Daman,   C.  J.,   Death  of 361 

Damascus  steel  from  Mt.  Lebanon  ore *10S5 

Damper,    Home-made    stack *666 

Dams  and  bulkheads,  Underground *504 

Dams,  Reinforcement  for  concrete 12*; 

Danger  signal,   Universal *834 

Danish  West  Indies  and  Greenland 359 

Darling.  H    M.     Tool-bit  grinding  holder «1101 

Darnall    siphon    filter '593 

Darwin    Development    Co 485,    1151 

Darwin    Lead-Silver,    Calif 768,    961 

Daugherty,  R    L 23S 

Davenport,  L.  D  Rail  clamp  for  steam  shovel. *13s 
Davidson   mine,   Ont.    74,   406,    .",29.   6S9,    731, 

924,  962.  111S 

Davies.    R.   S.      Sand  flushing 940 

Davis-Daly,    Mont.    116.    201,    365,    441.    688, 

805,  S4:;.  SS.1,   1 1.   1037,    11176,   1154 

Davis.    James    E 197 

Davis,   Meyer    1114 

Davison    Chemical    Co 609 

Dawe,    W.    H.      Transvaal   war   tax 212 

Day,    I    ni-hour — Steinmetz's  views 1073 

Day  Interests  in  Hercules  mine,  etc 990 

— Notes   184,  959 

De  Beers  Con.  diamond  output 838 

De  Reque,  George  R 401 

— Bituminous-shale  industry,  N.  W.  Colo..»1011 
De  Camp.  W.  V.  Safety  for  hoist  engineers.  870 
De  Coninck  on  reduction  of  acids  of  selenium. 1131 

De  Golyer,  A.   G 440 

De  Lamar  mine,   Ida 73 

De  Lummen,  M.  V   M    Roasting  of  blendes...   741 

De   Saulles'   zinc   distillation 91 

De    Witt    claims.    Utah 962 

Deadwood   Standard.   S.    D 281 

Deatb    Valley   motor   trucking *146 

Dehlooming  mineral   oils  by   ultra-violet    light  460 

Debris    problem,    Hydraulic-mining 1045 

Debt,    raying   a    national 763 

Decantation.  Counter-current   1137 

Deep  Creek  R  R.   Co 767.  SS6 

I'-ii    park  mine.  B.  C 117 

<  ■         CI  irk  mill,  Colo 20(1.   565,  961 

tables.   Inspiration *413 

!..    A.      Dewatering    table-sands    and 

concentrates    27 

Delaware  Zinc  Co 321 

Delhi   mines.   Calif 404.    4S-,.    6s7,    '122 

Deloro,   S    &  R.   Co 7«s.   9S9 

Delplace  furnaces 622    7  41 

Di  11  1    Con.,    Calif 115 

Silver-Lead  Mines,  Colo 845 

Dennist  n.    E.    G.      Death   of 401 

Denver    Civic   &   Comm.   Asso 767 

'  '  "gilt    Drill *1II22 

n  Rio  Grande  third  rail 528,  728 

Dept.  of  Mines  demanded.  Brit 879 

n    assessment    1106 

Depth  gage  for  tapping «1102 

Derby,   Orville  E 1010 

Derry  Ranch  Gold  Dr.  (',,  ..    278,  565,   1039,   1078 

mine,  Ariz 322 

Op.   Mg    Co 63.   157,   729 

—Furnace-tuyere    connections 639,    •640 

— Basic-lined  converters    613 

Launder  liners;  tailing  flumes »644 

"Deutschland,"  Submarine  151.  236.  318.  438. 

4-12.   S06.   919,   960 
Development-work    data.    Company-force    and 

t     303 

slimes    agitator •140,     231 

:     ('halt    Lake '.    560 

Dewatering  table-sands  and  concentrates.  St. 

'        27 

11    compi  i      in' »1046,   1087 

plan!    steam-temperature...  *19 
Drill." 

Diamonds,  Arkansas   800 

.    Brazil     S0O 

P.rit     Guiana 569,894,1061 

Diamonds — Kimherlite  of  Brazil 1010 

Smiths   Flat.  Calif 814 

Diamonds,  South  Africa 595,  800,  838,  1017 

ii  pumps.  Use  of U37 

Diatomaceous  earth,  IT.  S 968 

Dictionary,    Bureau    of    Mines'   ....1116 

Dledeshelmer,   Philip.    Death    of 238 
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Diesel  Engines,  Land  and  Marine 1765 

Diller,   J.    S.      Chromite    mining 259 

Dillon,   T.   M.     Mine-plant  valuation  and  de- 
preciation assessment   1106 

Dip    and    strike    calculations    *136,    *270,    er- 
ratum 338 

Disintegrator,   Mechanical,    Nev.    Packard *944 

Ditch,   Drainage,  design  tables 97 

Ditty    hag,    Canvas 866 

Dives-Pelican,    Colo 405 

Dividends— By    months     110,    275,    438,    726, 

841,  1035 
—Latest  and  total    (page  tables) .  .121,  734,   10S2 

Dividends,    Ida.    mines 71 

Dividends,   Utah,  half  year 239 

Dixon  Crucible  Co    graphite  mines 774 

Dobson,    C.    G 276 

Dog.  Simple,  safety  lathe *1102 

Dohetiv   oil    lands,    Calif 362 

Dolan,  J.  V.     Lathe  dog »1102 

Dolly  Varden  Mines  Co 117 

Dome   Ext.   Out.    160,   324.   366,   445,  487,  569,  689 
Home  Lake,  Ont.   160,  202.  2S1,  366,  569,  S46,  962 

Dome  Mines.  Ont.— Report 1S4 

—Shaft  timbering   589 

— Pulp   indicator    *1021 

—Notes,  etc.  61,  63,   160,  202,  406,  445,  487, 
.",29,    6S9,    731,    770,    844,    846,    886,    922, 

1079,  1154 

Dome    Mtn.,    B.    C 924 

Dominion  Rand  Syndicate 74,  406 

Dominion   Reduction,   Ont 2  1:. 

Dominion   Royal   Commission 566 

Donald,  I'.  G..  on  pipes 596 

Donald's   cradle    crusher *1S3 

Donaldson,  W.  E 604 

Ho mi,  i    Mg.    Co 688 

Hon, ,ia  Zinc  Wks.    (see  also  "U.  S.  Steel") .  .»648 

Dora  mine.  Colo 405,  769,  807,  845 

Dorr    agitators,    Altering *943 

Dorr,  John   V.   N 804 

Dorr    thickeners •459,    »794 

Doss   mine,   Colo 443,   1039 

Douglas,  G.    M.   "  Lands  forlorn" 742 

Douglas,    Ida.       See    "Anaconda." 

Douglas  Isl      See  "Alaska— Treadwell  group" 

Douglas,  Jas..  Gifts  by 952,  1114 

Douglas.    W.      Reporting   copper   market 434 

Howling.    D.    B 440 

Down   Town   Mines   Co.    (see   also    "Leadville 

drainage") 70,    805,    921,    1037 

Dowsett,  C.   W      Pulp  indicator «1021 

Dragon  Con..  Utah 445,  487,   609,   731,   1000 

Dragon  M.  &  D.,  Ariz 322 

Drainage-ditch    design    tables 97 

Drawing-board    arrangement    for   large    draw- 
ings     *978 

Drawings    -Blueprints    without    tracings 347 

Drawings,  How  to  waterproof 1020 

Drawings— Repairing    soiled    tracings...., 860 

Dredge-bucket    pin    testing '....*377 

Dredge,   C.    &  H.   tailings  suction,   in  winter.    *90 
Dredge    construction,    Steel,    etc.,    by    Pacific 

Gold  Dredging  Co *1144 

— Notes  and  photo 488,  525,  565.  »758 

Dredge,   Marigold  No.  5  all-steel *268,  475 

Dredge,    Natomas    overturned,   photo *103 

Dredge,    Yuba    No.     15     all-steel     (see    also 

"Yuba")     *329 

— Tractor  hauling   dredge   buckets *146 

Dredges.  Alta  Bert  and  Pacific *758 

Dredging.  Alaska »350,  883 

Dredging,  Calif.,   progress 293,   1115 

Dredging.    Colombia 160.    1040 

Dredging    in    Mont.,   Gold 707 

Dredging  tailings.  Bonanza  Creek,  Y'ukon  Gold 

Co    *1024 

Dresser,  J    A 238 

Drill.   A  light  spad *1136 

Drill,    Air.    repair    costs,    Reducing *R64 

Drill-collaring    machine     *260 

Drill-column    hoist    *430 

Drill,    Denver    Dreadnaught *1022 

Drill-dust   problem,  Rand 898 

Drill-hole    data.    Dip    and   strike    calculations 

from »136,  »270,  erratum  33S 

Drill.  Hnlman  hammer »S63 

Drill,    Keystone,    prospecting,    Calif *831 

Drill.    Machine,    repairing   stand    criticized...    105 

Drill-sampling   placer   gravel *261 

Drill — Spring-steel    prospecting    bit ;    Ivanhoe 

Furnace   Co.'s   outfit «105S 

Drill-steel    consumption     .* 230 

Drill-steel    rest,   for   shop *95 

Drill-steel    puller.    Wilson »942 

Drill    steels.    Shanking «387 

Drill-supply    tank   car *904 

Drill  through   lands.    Right  to 556 

Drill,   Wood   self-rotating  hammer 1150 

Drilling  and   analysis  of  copper  ores S7.   231 

Drilling,    Angle   plate   for »1102 

Drilling — Blasting  for  steam  shovels 221 

Drilling  contest,  Jamestown.  Calif 730 

Drilling,  Diamond,  at  Sudbury 3S1 

Drilling   t    i     line  ore.  Picher.  Okla »553 

Drilling,    w   vi    transmission    system    and    use 

in  :   Ha, 1,1 Irill «1127 

Drilling   witii   Waugh    stopers.   Britannia *462 

Drills.  Jackhamer — Longyear  Co.'s  sinking  in 

Norway »552.  »S11,  «S30 

Drills.    Sharpening,    for    had    ground *345 

Drinking    fountain,    Home-made *6fi5 

Driver,   S.    A.,  on   unionization 917 

Driving   1.200-ft.    raise,    Britannia »461 

Drucker,    A    E 481 

Drummnnd,  T.  J..  Death  of 361 

Dry  or  change   house,   Cheao »505 

Dry-ore  concentrator.  Chavalier  and  Reche..   508 
Drysdale.    A.    T 1150 
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l)u    Font    Powder    Co.— Tax 317 

Canadian   subsidiary    71 

Mont.    plant    728 

Ducktown  S.,  C.  A  I.  Co 74 

-Report     713 

■    Sulphuric-acid   plant    •1121 

Dufourcq,    Edward    L 604 

Iiu^uMix,  A.  F 69 

Dugway    (list,   Utah 921,    1040 

Duiuth,  Missabe  &  Nor.  dock 768 

hump.   Lawton  double-end  skip *506 

liunean    tungsten    mill,    Colo *430 

Dundee  Ariz 115,  322,  364,  687,  922 

llunkin    mine,    Colo 201,   323 

Dunn,   11    A 151,  197,  276,  361.  440 

Dunning,  C.  H.     Big  Pine  cyanide  mill  '1043, 

correction  1142 

Duquesne   M.    .^    It..   Ariz 4  1°. 

Durant,    Lieut.    II.    T 154,    920 

Durham,   K    B 112 

Dust    losses,   copper  smelting 306,    :is 

liust.    Flue— Arsenical    treatment 943 

Dust-flue    mortar,    Cop.    Queeen ox 

Dust   losses  di  cussed  to   A.  I.  M    K «697,  698 

Dust    problem    on    Rand S9S 

Dust.    Sprinkling    to    allay 788 

Dutch    East    indies   petroleum 409,   419 

Dutch  Guiana.     See  "Guiana." 

Dutch-Sweeney-App 293,    769,    923 

Duty.     Sec  "Tariff." 

Dwight,    Arthur   S —Photo »629 

—Lead-smelting  practice  in  U.  S.  *671,  918,  1026 

vd   lead  roasting '672.  *676 

Dynamite.    See   also   "Explosives."   "Blasting." 
Dynamite,  Using  to  remove  shafts  from'gears, 

etc      425 

Dynamiting   deep   water  well *939 

Dysprosium,   Atomic   weight  of 723 


Eagle    &    Blue    Bell    117.    213.    324.    366,     11".. 

569,  808,   886,  962,   1040 

Eagle  Gold  &   Cop.,   Ariz 364 

Eagle  Picher  Lead  Co 114 

Eagle   Rock   I   ngsten    Prod    Co 200 

Eagles    Nest    I Mont 116 

Barnes,    L    B      Diaphragm   pumps 1137 

Karl   Eagle,   Utah 243 

Earthquake,    Sicilian     lulphur   mines 152,    310 

East    Beit    mines,    Calif 921 

East    Butte.    Mont.    156,    160,    201,    365,    528, 

731,  843    845,  923,    1000,   1079 

East   Butte  Ext..  Mont 242,  323,  845 

East    Hecla,    Utah 962 

East    Hand    Prop 557 

1    multiple-arch    dam *265 

Easy    Bird,    Calif 20n 

Eaton,    S     F.      Driving    1,200-ft.    raise *4S1 

-  -Extension  rail  clamp »941 

Eberenz    &     Brown    concentrator *549 

Eccles,    S.    W S42 

Echo,    s,    n 281 

Eclipse    mine,    Calif 607 

Ecuador   develops    oil    industry 294 

Eddy.    I..    H.      Con     Amador   Mines *1R9 

Sonoma    magneslte   mines *225 

-  Argonaut    mine    »205 

•Yuba    No.    15   steel  dredge *329 

Edith.    Ark 296,     807 

Edwards,  N,  Y.,  Zinc  mining  near 93S 

Edwards,   R     K.   Death   of 319 

Efficiency.   Bills   aimed  against 196 

Efficiency      of     compressed-air      installations. 

1047,  »10S7 

Egynt   petroleum    419 

Eight-hr.   day  on  railways  357,  398,  436,  438, 

439,  478,  725,  786,  919 

Eighty-Five  Mg.    Co 160.    243.   406 

Eilers    tuyere    connections *641,-   642 

Einstein.   A    C.   Death  of 1075 

Einstein   mine.   Mo 768 

El  Oro  dist..  Mex.,  note 74 

El  Oro  Mg.   &  Ry.   Co 731,  924 

El  Paso  Con  ,  Colo 113     201 

EI    Paso    Mg.,    N.    M 962 

Elaterite,  Utah.  Uses  of 856 

Eldorado.    Colo 242 

Electric   drive.    Empire   nunc.   Calif !*S61 

Electric    furnace,    Santa    Gertrudis »263 

Electric    furnaces.    Ferromanganese    smelting 

In    627.  796 

Electric  furnaces  in   Norway,  etc..  under  war 

conditions    821 

Notes,   etc 802,   863,   1001 

Electric    furnaces    in    Sweden S6S 

Electric     headlights     for     mine     locomotives, 

G.    E «128 

Elctric.   Hydro.      See   "Water   power." 

Electric     locomotives     *613 

Electric   motor   would    not   start !"l059 

Electric    Point,    Wash 117     202 

Electric  power  cost.   St.   Jos    Lead  Co '.       i 

Electric  process  for  brass   and  copper  alloys, 

darner's,  of  Ajax  Metal   Co '...'..1021 

Electric  shovel.  Granny  mine »979 

Electric    steel    furnaces.    Operating,    with    idle 

current — Tried    in    France 1017 

Electric   switch.   Practical   safety «590 

Electric     tin     smelting 74 

Electric-transmission     line.     Copper     replaces 

aluminum  for.  Mont 110S 

Electricity.   Blast-furnace   tapping  by \   516 

Electricity,    Oil-well    fires    from    static 191 

Electrolysis— Cop.     leaching.    Winona 9"9 

Electrolytic      cop.       refinery.      Anaconda's — 

Photos.    .1140,   1141 

Electrolytic    copper    refining 874 


Electrolytic  precipil ation  from  cvanide  solu- 
tions     «579 

Electrolytic  regeneration  of  cyanide  and  pre- 

11.    Santa    Gertrudis »263 

Electrolytic  B    &S    Co.,  Australia 1017 

Electrolytic   tin    deposition—  Note 140 

Electrolytic     zmc     discussed 621 

Flcrtrolvtie-z produelion  begun  by  Ana- 
conda (see  als tes,  etc.,  under  "Ana- 
conda")   587,   843,  919,    1151 

Plant    photos •mis,   •1104,   •lion 

Elements  of  .Mining tio74 

Elevation,   Question   of   pulp 725 

Elevator.     See  also  "Conveyor." 

Elevator  for  men.  Inspiration *540 

Elevators,  Bell  and-bUcket — Details  of  design, 
housings,  supports,  pulleys,  data,  capacity 
and  s  ei  'i  di  grams,  wear,  feeding  meth- 
ods,  etc -HI.   473 

Elk    Mtn  .    S.    1> 846 

Elkhart    mine,   Ariz 72.    i03,   884 

mines    aerial    tramway,    Kv »394 

Elkhorn   mines   notes.   Mom 843,    Hi  in 

Elko    Pi  me.    Mei 1-7.  606,  686 

Blkl   11  Con  .  Colo 7:;.   159,  999 

Ellard,   II     F      Lab nditions 1064 

Ellis.   Ernest    W 276 

Ellis,  s    p    s  .  Death  of 684 

Elm     Orlu,     Mont 156 

— Butte   &   Sup.    litigation 201 

El nd. of.    \V.    .1 1114 

El v   vacuum   notation  apparatus *7 

Emerald   mine,    Utah 115 

Emigrant   Creek,  Calif.,   gravel 443 

Emma    Cop..    Utah    Kill,    415.    1x7.    569,    689, 

728,  808,  846,  924,  1079 

Emma    Cordon    Mg.    Co 806 

Emma.  Mont.     See  "Butte  Cop    &  Zinc." 

Em us.    N.    II.,   Jr 440 

Empire-Ariz.     Cop.     Co 1038 

1:  i  pire    .    Ida 730,    1078 

Eniji  re    long  stroke    table »12S 

E   11  ire   .   Calif 293,    185,  607,   1116 

Electrii     drive   -Hoist    *S61 

.Mine  rescue   team    winners *914 

Empire  Zinc  C 277.  364,  566,  568,  731,   959 

Mill  at  Hanover.  N.   M »677 

Employees— The   human   factor 543 

1     1  op.,  Calif 15S,  241,  275,  294,   si  1 

Engine,  Auto,   used   in  mining 803 

Engine  plant,  etc..  Handy  bints  for  *3S,  »5S, 

68,    *664,    »666,    •1101,    1112 

Engine-plant    temperature    diagrams «19 

Engine    slop.    Some-made *303 

Engineer,  Am.,  in  Brit,  mines 149 

Engineer  in  War tl074 

Engineer,  Mining.  When  lie  cannot  collect  bis 

pay— Rights    in    bankruptcy 724,    5S2 

Engineer    Reserve.    National    267,    Regulations 

for    appointment     314 

Engineer,    Young — Makeshift   engine 803 

"Engineering  and  Mining  Journal" — Reporting 

copper   market 434 

—A    Christmas    appreciation 1033 

Engineering   students   over   30,000 231 

Engineers,    Hoist,    Safety   for 745,   870 

Engineers,   The   nation   and   its — Luncheon  to 

further    cooperation    709 

Engineers'    library    endowment 952 

England.      See    "United   Kingdom." 

Engle.  R.  H.     Spelter-redistilling  furnace »213 

Enid   Big    I   Tunnel.   Colo 365 

Enricht's    motor    fuel 152 

Entwhistle,   E.   E 276 

Errors,   Law   of  compensating S7,  231 

Escardo,    Hector   F 604 

Esperanza.    Ariz 443 

I     i     1    11    1.    Ei    Oro.    Mex 202.   529,   924,    1079 

Estelle  G    M.  Co.,  Angels,  Calif 960 

Estelle    Mg.    Co..   Keeler,   Calif 730 

Estimating   construction  costs 857 

Estimations.   Structural-steel    646 

Etna    lava,  Utilization  of   1086 

Etna    min. 


Exports    break    record 

"Extension" — What's  in  a  name  ?....! '. '. '. ... 
Bxtn ilaicral-riglus    decision,   Anaconda-Pilot' 

Butte     

Extralateral    rights.    Scope    of,    Jim    Butler- 

West    End    decision 


Page 
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1072 
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577 


Fairfax     mine,    Colo (J88 

Falrview    mine.    Colo ..'.     73 

Far    Eastern    Hand 737,    316 

Faraday    Society    '.1150 

Farish,    George    E .,  154 

I'. 111.    Arthur   V ..!!!l036 

Fatigue  Study  \  ,t765 

Fay.   A.    H.      Explosives    production 84 

.Mine-accident     statistics 757,     917 

Fa.val    mine,    Minn 1152 

Federal   Lead  Co 303]  403 

—Mill    photos «26X,    »S72     »915 

F ral   .Mg.   &    Sing.    71,    159,   568,   885,   999, 

1052,  1077 
Bank,   Enter 1032 


lullion,    Utah 924 

Eureka    Hill  mine.   Utah 8S6 

Eui  ika    Lily,    Utah 770,    1079 

Eureka   mine,  Mich 68S 

Eureka   mine,   N.    M 962 

Eureka    mines,   Utah 609,  770 

Eureka    slate   quarry,   Calif 241 

Eustis  and   Perm's   direct  production  of  iron 

and    nickel     alloys 670 

Eustis   Mg    CO.    ore   contract 840 

Evans.    B.      Diamonds,    Smiths    Flat 814 

Evans-Hall   S..v.    Mo 730 

Evolution    mine.    Ida ill" 

Ewert    lens.-  decision.   Okla S06 

Ewing    .v.    Hooker.    Ariz 729 

on  bolt,  Making «1136 

Expansion    chart.    Metal *824 

Expansion   joint   for  converter  air  line *664 

Experiment  stations.   Mining 294.  379,   991 

Notes 278,  322,  565.  884,  1038,   1116 

Exploration  Co.,  Ltd 1031,  1040,  1112 

Exploration    plant,    Inexpensive 261 

Explosion,  Gas.  Guiana  metal  mine 230 

Explosions.  Chlorate,  in  laboratory 308 

Explosives.    Analysis    of    Permissible fl55 

Explosives    consumption    in    mining 724 

Explosives — Dynamite   boxes    dangerous 1098 

Explosives.    Increased    cost,    Joplin 473 

—Notes 157,  606,  686 

Explosives   production   in    1915 84 

Explosives — Safety    cap    box *792 

Export.     See  also  metals  by  name,  etc. 

Export  taxes.  Peru 990,  406 

Export  trade,   Cooperation   in 1125 


Co. 


B'eed,  1         l.\   Con.  furnace  plunger »662 

Feeder,    ii  tation-oil    disk,    Braun »S76 

Feed  1       Spiral    lube-mill 867 

Feeding   bclt-and-bucket  elevators »44 

I.'..-. line.    k.  eiiiation    of    blast-furnace »624 

Feigh-Hammel]    suit,    Minn 997 

Feldspars    of   New   Eng„   etc f-155 

Ferguson,    Henry    G 524 

Fernandini,    E.    E «583 

Ferroalloys  Co.,  Colo 807 

Ferroalloys,    Direct    production 670 

Ferroalloys  from  German  slags 991 

Ferroalloys,    Premelting    658 

Ferromanganese       See   "Manganese." 

Fertilizer    Handbook.    American f765 

Fettling    to   replace  side   doors *664 

Fidelity   Gold,   Colo 769 

Fifty  Associates  Securities  Co 1078 

Filling.   Champion    mine,    Mich »395 

Filling  stopes  by  flushed  sand,  India 940 

Filling  stopis.  Mt    Lvell *4i7 

Filteati,   C.   A 1150 

Filler.    Hainall    sipl *593 

Filler.     Eft  1  .live    barrel    oil «7H 

Filter,    Oil— Felt    hat *907 

Filler    paper.    A    new 1139 

Filtering,    Santa    Gertrudis *251 

Finch,  John  w 401 

Fingers,  Finding  splinters  in 749 

1    I.    United   Verde 700 

Fire    hydrant    at    Miami »790 

File  prevention,   Broken  Hill 221 

ction,  Plant 911 

Firebrick,  Testing  refractory 967 

Fireclay  refractoriness  lowered  by  load 710 

Fires.  Oil-well,   from  static  electricity 191 

Fires,    Out.    forest 321,   442,   1038 

Fil    I    aid       See    also   "Rescue."    "Safety." 

First-aid  contest,   Calif 362,  525.   729,   *914 

First  aid — Finding  splinters 749 

First-aid    work.    Anaconda's 106 

— Note    70 

First-aid  work  progress,  B.  C 815 

First    Natl.   Cop     also  "Balaklala") 310 

Fissures    Exploration    Co.     (see    also    "Pacific 

mill"l     1152 

Fitch.  W,  Jr.  Rapid  shaft  sinking  with  sus- 
pended bulkhead    *903 

Flaherty,    R.   J 842 

Flaketown  Graphite  Co 998 

Flange.  Wooden  angle *791 

Flannery  Zinc   Co 1077,   1118 

Flashlight  chimp.  Handy »905 

Fleck,  H.     Tungsten  preparation 907 

Flood  control,  China,  America 196 

Floors,    Scraper   for   steel »665 

Flora   mine,  Ariz 364 

Florence,  Goldfield,  Nev.   74,  324,  444,   962,   1079 

Florence  M.  &  M.,   Utah 366 

Florence  Silver,  B.  C 445,  846 

Florida   phosphate-mining   deal 1109 

Flotation  and  silver 68 

Flotation    apparatus,    Grondal 981 

Flotation,  Apparatus  used  in— Minerals  Sep- 
aration. Callow  and  Wood  types  ;  Macquis- 
ten,  Elmore,  Hebbard  and  Murex  apparatus     *5 

Flotation,    Argonaut    mine,    expts «266 

Flotation    at    Goldfield 19 

Flotation    at    Inspiration •411,    «457,    678 

— Limestone  precipitation 700,   749,  S7fl,   1026 

— Porous  bottoms  in  cells 790 

— Hydraulic   classifiers    944 

Flotation   at   Morenci — Ariz    Cop.    Co.'s 712 

Flotation.    Bunker    Hill    &    Sullivan «35 

Flotation,   Burro   Mtn.— Photos »794,   *795 

Flotation— Campbell    automatic    oil    and   acid 

feeder   *468 

Flotation  cell.  Eberenz  &  Brown »549 

Flotation,  Chronology  of 1012 

I'l   tition    concentrates.    Cyaniding   of 561 

Santa    Gertrudis   expts 264,    718 

Flotation,  Concentrating  Ores  by -1074 

Flotation    concentrator,    Ohrn »22:i 

Flotation    concentrates.    Sizing 867 

Flotation-efficiency    problem    949 

Flotation.    Facilitating— Oils    520 

Flotation  froth.  Making  durable — Yaryan  pat.  223 

Flotation  in  Joplin  dist 45 

Flotation   machine,  Crerar's  launder »1060 

Flotation — Metallurgical    advance    801 

Flotation — Minerals      Separation      cases — Vs. 

Miami 683,  757,   1071,  1142 

Note    729 
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Flotation-  -Minerals  Sep.  eases— Continued. 

- -Vs    Hyde,  oi   Butte  &  Suj 861 

Suprena-  Court  decision    UMi.s,   (correction 

1125),    10T1,   1UI7.   1110,   1112 
Notes  regarding  injunction 997,   1037 

Flotation.     .Mt.     Mm-. in 755 

Flotation    mystery— Copper    sulphate 47 

Flotation   of   Hour  gold *25 

Flotation    of    oxidized    ores 169 

Flotation-oil   disk   feeder.    Braun *S76 

notation   oils.   Froths  formed  by »31 

Flotation  oils,  Genl.  Naval  s .  Co  's  book- 
let   on 727 

Flotation    oils,    I  «■    of     ri.Mion    &   Peterson 

S25 

CoUoid 

tl55 

1106 

223 


Page 
Fin  11. ire.  Blast,   feeding,  Regulation  of;  tem- 
perature   record    showing   variations   caused 

by  it  *gm 

Km  111  1.       Blast,       Late       designs— Katanga ; 

Cranhy    Con    ;    Bunker   Hill    &    .Sullivan «65S 

Furnace,    Blast.  Safe   practice  at 670 

Furnace,     Blast,     slag     shells G26,     6S3 

Furnace,    Blast,    slags 1130 

Furni Blast,  t. in;  bj   electricity 510 

Furnace,   Blast   vs.  reverberatory,  Mt.  Morgan  668 

Furnace .    Calcining,    for    magnesite *225 

I'UMi.ier    charging      Magnet     for    scrap 550 

Furnace.    Copper    blast.    Operating    small »171 

device     for     premclting    ferroalloys. 


Ostwald's 


Hanc I,      ol 


Wheeler    ,V-     Bla 


Fur 


1:11 


Flotal 
Flotal 
Flotat 
Flotatii 


1,  Prince  Co,, 157 

Process,    The U074 

Flotation   Processes.    Oil,   Patents    delating   to.t3l',ll 

Flotation  session.  Am.  Mg.   Congress 953 

Flotation,    Some    notes    on — Teziutlan,    Miami 

and    Inspiration    experience ;    confusion    of 
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Gulanas,  Bauxite  in  the 301 
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Harker    acetylene-lamp    impvts *792 

Harper's    Hydraulic    Tables t7i'.5 

Harrington,    Charles    L 440 

Harrison.  J.  L.     Concrete  cracking 1019 

Harrison  mine.  Minn 116.  608 

Harrison-Sanders,   Ariz 72 

Hart,  Edward 8S2 

Hart   mine    Colo 242 

Hartford.    Joplin,    Mo 807 

Harvard  mine.  Calif 923,  961 

Harvard  mine,  Colo., 

277,  320,  323.  443,  483,  767,  805.  1037 

Hasbrouck,  J.   J 1075 

Hatchett.    Roger  H 804 

Haulage,    Comp.-air.   Inspiration »539.   542 

Haulage— Metallurgical-wks.    tramways *613 

Haulage,  Trouble  saver  in — To  keep  rope  from 

rising    *942 

Hauling  pipe  or  timbers,  Shoe  for *344 

Haverford  Coll.    scholarships 956 

Hawley,    F.    O.      Determining   copper   in    low- 
grade  ores    307.   472 

R.    S.     Air-compressor  diagrams. .  .«1046 

Hay,  Henry  958 

Havden.  C,  on  Alaska  G.  M.  Co 479 

stone   &    Co 310,   326 

Haves.    W.    L 481 

Havs.  C.  W 604 

Hayward.    J.    T.      Oil-well    fires    from    static 

electricity     191 

Hazard.  Rene  E 36] 

Head,   J.    L 604 

Headframe,   Christmas  mine.   Ariz *514 

-  Not   owned  by  A.  S.  &.  R 567 

Headframe   costs,    Brunswick   Con 153 

Headframe  for  inclined  shaft *303 

me.  Holmes  mine.  Mich *831 

ne,  Shenango  Furnace  Co.'s  Tioga... *788 
Headlights,   G.   E.    electric,   for  mine  locomo- 

*12S 

Health  conservation,   steel  mills 654 

Coppermine    River    expedition 742 

Heat  and  fumes.  Injury  through 900 

Heat  loss  in  flue  gases.  Chart  for »1091 

milliard  flotation  machine *S 

Hecksher,    August OK  t 

Heela,   Ha. .71,  116,  608,  730.  845.  !i2:!.  999,  1073 


Hc.lhy    G     \l     Cl  '1  in,    -..I 

Hegeler   furnaces r.2j     ;  1 1 

Heidelberg,    I      \i       Wati  i     lamp!  i 

fflcii  "<\    with  new  mine  ears ".in  I 

"i  Itz,   i ge    M 401 

Hellman,    Fred 

II  nib  Icks'   Com rclal   Register 1 1  . 

Hercules    mine.     Ida 71,     18 

Daj     holdings 990 

Here/.a.  J.     Mining,  Huelva,  Spain 796 

Herkimer    mm    ,    I  ,,l,l         

Herndon,  W.  I,  .  on   U        a  I  i  di  ;i 
Hen.    I.      Sampling  .  I  .       . 

—Observations    on  pling »1015 

Hervey,    \.    n       i ,  m]    i  ing   and  annealing 
i         ii.      Importance  ol   magnesium 

Hesse,    11.      The  metric    system 

High  titanium  products  from  ilmenite 832 

Hetty    Green.      See   "Consol.    Amador." 

Hewett,  D.   F.      Manganese  in   the   East Jill 

— On  Peruvian   vanadium *5.x:> 

Hexter  mine.  Calif 485 

Hibblng,    Minn,     graft    cases 997 

Hibbing    municipal    lighting    plant 768 

Hicks,    W.    It       Phosphate   tests 828 

Hidden  Treasure,  Ariz 567 

Higbee,   Newton   197 

Higgins,    Edwin 605,   766 

Higgins   property.   Minn 1152 

Higginson,  H.  ],.,  Speech  of 216 

"Highgradlng,"    Osdick   tungsten   mine 322 

Highland-Surprise,    Ida 405.    528,    845 

Hill  :    Hill   Annex.      See   "Arthur." 

Hill  Cy.   Producers 846 

Hill   Cy.   Tungsten  Prod.  Co 243 

Hill.   Joseph   H.  . » 238 

Hill,  J.   M.     Barytes  and  strontium 938 

Hillebrand.   W.    F.      Analysis   of   Silicate   and 

Carbonate  Rocks   1010 

Hills,  V.   G.     Mining-law  revision 832 

Hilltop    Metals,    Ariz 90S 

Hines,  W.  D.     Labor  legislation 786 

Hirsch,  Aron,  &  Sohn 235 

Hirst,  F.   W.,  Views  of 316 

Hirst.  W.     Rope-drive  efficiency 679 

Hodgkinson,  H.  H.     Mining  from  pillars »217 

Hodgson,  J.   B 524 

Hoffmann,    A.      Impurities    in    sulphuric    acid 

from  blende  roasting 86 

Hoist  around  corner  for  unloading *665 

Hoist,   Elec,    Empire   mine,    Calif ^l 

Hoist   engineers.   Safety   for 745,   870 

Hoist.    Ingersoll    Rand    "Little    Tugger"    new 

model    •1023 

Hoist,   Oil-barrel.  Cop.    Queen *822 

Hoisting.    Automatic,    Inspiration *540 

Hoisting — Cage    safety    device *864 

Hoisting — Changing   guide   rail *941 

Hoisting — Concrete   idler  stands *179 

Hoisting  gear — Driving  raise «463 

Hoisting  of  employee.  Negligent S4 

Hoisting    record.    Joplin 566 

Hoisting  safety   in   shafts  and   slopes 836 

Hoisting.    Santa    Gertrudis — Signal    switch. .  .*304 

—Loading  chutes «345 

Hoisting— Shears  and  gins »876 

Hoisting-signal     system,     Bell-and-buzzer. . .  .*746 

II.il. id. iv.  A.  E.     Placing  tight  belts «750 

Holcomb,   J.    R 996 

Holder  for  grinding  tool  bits.     Darling '1101 

Holderer,    George   B 481,    1036 

Holding  mine.  Ont 117 

Hollinger,  Ont. — Mining  costs 23 

— Milling  costs  47 

■ — Table    on    report    cover 109 

— Use  of  diaphragm  pumps 1137 

—Notes,  etc.  202,  275,  366    406.  529,  731.  S46, 

886.  922,  OSS.  1040,  1154 

Hollowav.  George  T 481 

Holman    hammer   drill »863 

Holmes,    George   L 958 

Holmes  mine.  Mich 73,  201.  405.  56S 

— Headframe  «831 

-Shaft   accident    1152 

Holmes,  I.   A.,  Safety  Asso 782 

H. .mistake  Mg.  Co..  S.   D.  : 

— Photos. — Opencuts    etc •759 

—Notes   243.   770 

— Jilson.    Mont.,    group    note 116 

Homestake    mine.    Colo 1117 

Homestead  Con.,  Ariz ! 

Homestead-Iron    Dyke   Mines 366,    1000 

Honduras,  A  trip  through *851 

Honnold,   W.    L 564 

Hood,  O.  P.     Safety  in  hoisting  in  shafts  and 

slopes    836 

Hookworm,  Nev.  Co..  Calif 922 

Hooper  Bros.'  graphite  deposit 1014 

lb"  t"i.   II    E.     Test-pit  placer  sampling 222 

Hooper.  W.   H..   Death  of 361 

Hoops,    Tank,    half-round *97 

Hoover,   Herbert   C 604 

— And   Belgian    Kiddies.   Ltd.. 

1032.  1034,  1112,   1143.   1118 
Hoover.  T.   J.     Concentrating  Ores  by  Flota- 
tion     +  1074 

Hopkins.  Percy  E S42 

— Ont.    iron-pyrites    deposits *502 

— Boston   Creek  and   Goodflsh  Lake   Areas... +765 

Hopper.  Shallow,  and  gate *665 

Hore,  R.  E.     Can.  Mining  Manual T360 

norn    Silver.    Nev 117 

Horn    Silver,    Utah 808.    924 

Horn  spoon.  The  old *1135 

norner.    Roy    R 996 

Horseshoe  Bar.   Calif 241 

Horwood,   E.   J.     Broken   Hill  methods. 

181.  IS?,,  221,  426 
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Hose  clamp  made  by  the  smith *6*>7 

Hose  rack.  Home-made *■ 

Hospital,    Joplin   dist ' ! ■'•: 

Housing,    Economics  of •  •_•  ■    ■'[ 

Howard,  L.  O.     Basic-lined  converters...  5o9,  b43 

Howe,  Henry  M ■'.( 

Howell,  J.  v..  Field  work  of .'  ,_• 

Howry,    H.    H 'r' 

— Expressing  protective   alkalinity "» 

Huanuni    mines,   Bolivia ••  •  •■  •■■  ■•  *2jj 

Huavni  I'otosi  bismuth-tin  mines,  Bolivia. . .'lUbo 
Hubbard,    J.    D.      Quartz    veins,    Butte    Co.. 

Calif -■;•••'■, .Qdi 

Hubbard,  h.  J.     Changing  guide  rail »«£ 

Hudson.  A.   B •••■  ■  •  •  ■    .'- 

Hudson  Bay  mine,  Ont 243,    106,  609 

Hudson  Bay  party,  Univ.  Ill *?* 

Huelva,    Spain,    Mining    in ■    '»» 

Huet  Bros.'   mines,   Bolivia i«°° 

Hughes,  Sir  Sam     "" 

Wilson  W ""* 

Hull    Cop.,    Ariz... ••••   6—- 

Hull-Kust   mine.   Minn oo»,   a»» 

Hulst,   John 'J* 

Human  factor,  Importance  of ,V,XJn 

Humboldt  County  Tungsten,  Nev Ma.  1040 

Humboldt    mine.   Colo $-r 

Humphrey,   Llewellyn,   Death  ot 276 

Hunner,  H.  H.     Concrete  idler  stands »179 

—Field  mend  for  tape SS? 

Hunt    T.  It ?l\ 

Hurd   claims.    Ont '« 

Hurricane,    Ark .•;•;•  V  ' ; T-.> 

Hutchinson,  M.  R.,  on  Enricht  s  fuel Ij- 

Huth,  Anton.  Death  of.. . •••• ;■««? 

Hutzel    H    F      Flue-gas  heat-loss  chart '1091 

Hybine'tte  process.     See  •■British-Am." 

H'vde,  J.  M.      (See  also  "Flotation   ) 1114 

Hydrant,   Fire,   at   Miami '»« 

Hydraulic  classifier,  Wagner .. .    '91 

Hydraulic  classifiers  at  Inspiration   (See  also 

'■'Inspiration")     »** 

Hydraulic  Flow  Reviewed i'?» 

Hydraulic  mining.  Calif.;  output 1076 

Hvdraulic-mining    debris    problem iu*» 

Hydraulic  tables,  Drainage-ditch 9. 

Hydraulic   Tables,    Harper's Mb* 

Hydraulics,  Textbook  of  Practical i  7b5 

Hvdro-electric.      See   "Water   power. 

Hydrogen  generation  method . . .  .  .  •  ■  ■   «-» 

Hypotheek  mine,  Ida n,  «»•   """ 


Ibbotson,  F.    Analysis  of  Non-Ferrous  Alloys  t360 

Ibex,   Colo 323,   9o»,    t"i» 

Ice   box.    Home-made ajj 

Ice  Plant  mine.   Mo .•.•.",.{; 

Ida  Belle  mine,  Colo 999,  UK 

Idaho.     See  also  "Oeur  •  > 

Idaho  Explo.  Co.:  Nay  Aug  mine 806.  923 

Idaho  gold  and  silver J| 

Idaho.  Rich  gold  ore  found  in i» 

Idaho  taxation,  mine  proceeds 'J>->z 

Idler.   Scraper    for    conveyor '»«» 

Idler  stands.   Concrete    rope *179 

Idlers.    Conveyor-belt 13 

-Chilled,  at  Nev.   Con *646.  832 

Mora .   Ida »«» 

111..   Dniv.    of 1150 

—Hudson   Bay  party 1» 

111.  Zinc  Co.'s  rescue  ear *788 

Illumination,    Surface-plant ill 

High-titanium  products  from 832 

Ilseder    Hiitte.    Germany 226 

Inclined   shaft,    Changing   guide    rail    at   head 

of     *941 

Inclined  shaft,   Headframe   for '303 

=ed   sinking  pump *345 

taxes,   Computing 254 

Independence   mine  rockfall 1151 

Index,  The  mining. ..  .78,  286,  419,  693,  849,  1003 

India    manganese 571,  786 

India  mining  in  1915 786 

India    petroleum 1 i  9 

India,  Sand  flushing  in 940 

Indian's   experience  with  wheelbarrow 103a 

Indians'.  Jemez,  flotation  practice 1106 

diagrams,  Air-compressor  ,.*1046,  *1087 

Indo-Cbina,    French,    minerals 1146 

— Zinc    mines    and    exports 900,819,1146 

Industrial-preparedness   report 

IngaUs,    W     B.      Comments   and    spccu 

on  metallurgy  of  zinc *621 

— Donora    Zinc    Works *K4S 

i  i  Rand  hoist  »1023,  Condenser »594 

Inland    Steel    Co 1152 

Inspiration    Con..   Ariz  : 

— Concentration:     flotation *411,  •1.'7 

Briefer    mention 29.     52 

einltatlon...700,  749,  870,  1026 

Porous-bottnm    flotation    cells 790 

Hvdraulic     classifiers 944 

— Mine   plant   and   crushing '537 

—  Operations   In   Aug.,    1916 678 

—A    I    M    E.   visit;  photos.   «699.  700 

707,   *715.,   »787 
—Votes  157,  279.  322.  527,  602 

Inspiration    Needles 200,    364,    401.    729,  90S 

Institute    of    Metals     (Brit.) Ml 

Insurance.      See  "Compensation." 

Intelligence.   $17,000,000   tax  on 1133 

Tntermountaln  Cop.  Mont 568,  731,  841.  845 

Tntermountaln   Power  Co 8S 

Intermnnntain   Tungsten   Milling   Co 443.  483 

fnternatlonal    Engineering    Congress    Transac- 
tions      T'65 
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International    Magnesite,    Calif ■''" 

International     i     Intercontinental    M.    &    R. 

Corp.    (See   also   "Ohio   Cop.    Mg.") 25,  806 

International    Molybdenum.    Ont 202,   60S 

International  Nickel  Co.: 

political     situation:      nickel-refinery 

plans,    etc.    157,    199,    230.    240,    273,    321. 

363,    442,    445,    526,    569,    729,    884,    886, 

919,  933,  989,  99S,  1153 

■  laims    purchased bSi) 

I  op.    Co.— Geology   of   Sudbury    mines 

104,    517,    »5a4 

Diamond   drilling   at    Sudbury 381 

Handv  lamp  for  surveying **" 

Shaft   timbering,   Creigliton   mine *0S8 

Signal  system,  Creightou  mine. . .  .  . .  . .  •  ■    .46 

21.    i  Mo,  9oy 

Internatl.   Siiig!  'co 243,  607,  »788 

res    Walker    mines,    Calif.,    etc.,    404 , 

—Miami    reverberatory    furnaces 0V*??o 

— Dust    losses,    cop.    smelting '  ii; 

—Basic-lined     converters »*= 

—Operating    data ?*' 

—Notes    on    lead    smelting J"™ 

—Photo,   of   plant •  • ' li 

Interstate-Callahan.     See  "Consol. 

Interstate   Mine   Operators   Asso it* 

Investments,   Thoughts  on  foreign ;','- 

Inyo    Co..    Calif.,    tungsten |'J 

Irelan   mine,    Calif i'i* 

Iridium     production J™ 

Iron,    Alabama '?* 

lion  and  Steel  Elec.  Engineers 4S1 

Iron    and    steel    in    1916 ™V*J« 

Iron  and  Steel  Inst.    (Brit.) ■■•-i.   f'65 

Iron     and     Steel,     Metallography     and     Heat 

Treatment     of {*»[[ 

Iron    apparatus,    Acid-resisting 10J0 

lion,   Australia— N.    S.    W ■  ■■ 

Iron   Blossom.   Utah   202,   243.   366,    102,    I 

445,   487,   569,   731     "' 

[ron     Calif,    chromic 

Iron,    Canada,    and    steel 

—rig,    half   year *" 

—Pacific    Cast    development ■•■••"« 

Iron   Cap   mine.   Ariz 2(10. 

t— Peculiar    corrosion 1JJ5Z 

Iron,    Chile,    milling -91 

Iron.  China,  resources 143 

— Exports     •  •  -•  •  ■ •  ■   ;,';  ' 

— Development  by  Japan -M.  -  '  i,  j-< 

—Han-Teh-Ping    plant 793 

Iron,  Cuba,  ore  exports 415 

Iron,   Cuba,    underground   mining 

1  nd    steel 

Iron.  Germany— War  affects  mines 2-0 

-    si.  el     production Jj-'l 

Iron.    Italy,    imports ......   -  05 

Irmi,    .l.-ipan.    statistics 11...    ■'!•..     '36,691 

Iron-lime   singulosilicates    66 

Iron  Mask,  Mont ?°» 

Imn     Mass. — Early    industry loo 

Iron    mines    and    furnaces    reported    acquired 

bv    Schwab l]}° 

Iron  mines.  Sterling,  N.  T 4;  4 

Iron,  New  Jersey,  ore 8-9 

Iron,   N     Y— Ore   production 335 

—Mining  notes,  St.  Lawrence  Co 1038 

Iron,  Norway,  electric  smelting jj2l 

Iron.  Ont.,  and  ore 6S6,    i0S,  JSS 

— Ore   found   near  James   Bay £68 

Iron  or  nickel  alloys,  Direct  production  of..   r,,o 

Iron-ore   cargo   from   Ashland,   Largest 566 

Iron-ore,   Chrome,   situation lAil 

Iron  ore,  Damascus  steel  from  Mt.  Lebanon.  .»10X5 

Iron-ore  movement.  P.  &  L.  E.  R.R -*12 

Iron-ore   prices 1038.  11a:. 

Iron-ore  rates  from  Lake  Erie  ports  to  fur- 

Iron-ore  shipments,  Lake 1152 

Iron  ore,   Screening  rock  from,  Susquehanna 

mine    *£?7 

Iron,    Philippine,    ores S '6 

Iron,  Pig.  Export  demand  for 725 

Iron  pipe,   Detection  of  steel  in  wrought *304 

Iron-pyrites    deposits,    Ont *502 

Iron — Rise  in  steel  products 994 

Iron,  Russia— Siberian  development 163 

— South    Russian    concession 202 

— Imports    (with    steel) 1113 

Iron-Silver.   Colo 

Iron,     Spain,     ore 489 .".31.   9I.N 

Iron,     Sweden 775,  868 

Iron,  United  Kingdom,  and  steel,  in  1915 111 

—Ore   in    1915 489 

— Forcism     trade    In     1916 284 

— Restrictions    on    exportation 369 

Iron.  TJ.  S.— Steel  in  1915 143,  163,  342 

—Pig    in     1916 396,   408 

— F/Xports.  iron  and  steel 408 

—Iron  and  steel  in   1916 437 

Iron-washing    plants,    Nashwauk *491 

Irrigation   tunnel    surveys,    Strawberry »1050 

159,  402,  486,  1039 

Mi. -ii 1154 

Isherwood    zinc    process 342 

Isle    Rovale,    Mich.    159.    444.    526.    730.    769. 

885,  961,  998.  1039,  107S.  1117    1118 

—Report     185 

Italy,   field   for  mine  supplies 233 

Italy  iron  and  steel  imports 205 

Italy    petroleum 419 

Italv    sulphur 234 

Itaska   Co.,   Minn.,   accidents 566 

Ivanhoe  Furnace  Co.'s  drill *1059 

Ivev,  J.  H.  Bolivian  data 230 


Jack,   Improvised *'''.: 

Jack   Rabbit   mine,    Mont l"4o 

Jack.    Templeton,    Kenly    &    Co.'s    "Simplex" 

general-utilitv     *7Mo 

Jackling  on  Alaska  G.  M.  Co 479 

Jacks,  Driving  lath  timbers  with 183 

Jacobs.  Matthew,   Death   of 4"! 

Jacobson,   Tony,   Monument   to 103" 

Jacoby,  J.  Mining-law  revision 518 

Jakins,  G.   F.   Stope   surveying,  Mt.   Lyell «129 

James,   C.      Beryllium   extraction S2S 

James.  G.  A.     Molybdenum  test Ill 

James,   Samuel.  Death  of 1"36 

Jamie    Lee    shaft,    Colo 767 

Janin.  L.,  Jr.     Tacitus,  the  historian 149 

— Was  Graves  our  first  engineer? 188 

Japan   Aluminum   Mtg.    Co 415 

Japan  copper, 144,  513,   536.   707.  821 

Japan,    Cottrell    plants    in »98i,  1079 

Japan   iron 143,    513. 

Japan  petroleum 419,    513,  536 

Japan   sulphur 513.   536,   "'71 

Japan    tungsten 144,     513, 

Japan  zinc 143.    144.  446.  513.   707,   802,   1";:; 

— Growth  of  smelting  industry 683 

Japanese  development,   Chinese    iron   ore   2S), 

294,  324 

Japanese   imports   and   exports 7i'7 

Japanese    mines    output 513,  53ij 

Japanese  mining  expansion — Report  on  ore 
supplies ;  imports  and  exports  of  various 
metals  ;  statistics  of  Continental  Asiatic  de- 
posits,   etc H-'> 

Japanese    zinc    dust,    American    demand    for, 

growing    169 

Jeffrey   Quad  dump  motor   truck *314 

Jemez   Italians'  flotation  practice 1106 

Jenks.  T.  H 110 

Jennings.  H.     Gold  dredging,  Mont 707 

Jerome  dist.,  Ariz.,  boom 803 

Jerome  dist.,  Ariz.,  geology *1028 

Jerome    Verde,    Ariz 364,  687 

Jerome  Verde  Contact,  Ariz 959 

Jerry    Johnson,    Colo 405 

Jessup,  D.  \Y      Lakeview  mine *573 

Jeter,  S    F.     Valve  indicator *260 

Jilson  group,  Mont 116 

Jim  Butler  mine,  Nev.   71.  2112.  212.  2S0,  310, 

441,    577,    731,    846,  1000 

Jin.   The  benevolent 253 

.loan   Mfg.   Co.,  Minn 4S6 

Jobke,  A.    F.    Magnetic  separator *817 

John   the   Revelator 2S1,  609 

John,   W,    F 361 

Johnson.    B.    M.      Laboratory    efficiency *'J45 

Johnson    district,   Ariz *11"2 

Johnson,  w.  w im 

Johnston,   A.   McA.      Belt   conveyors *9 

Johnston.    John 7c.it 

Johnstone,    H.    H 7 ( » •> 

.Tones,     A      A 4S1 

Notes  on  mine  surveying 717 

Jones,    L.    H 1075 

Jones,  Lewis  F..  Death  of S04 

Jones   shaft.    Elvins,   Mo 7H8 

Jones.    R     W.      Graphite    industry,    N     Y *773 

Joplin    Deposits.    Origin   of 151 

Joplin  dist.,  Flotation  in 15 

Joplin    dist.    hospital 1153 

Joplin    dist.    miners'    clinic 4S4 

Joplin    dist.    operators    organizing 606 

Joplin  Ore  and  Spelter  Co 363 

Joplin  zinc  ore  production,  current  432,  363, 

2  10.    112 

Josevig-Kennecott  Cop.   Co 1038 

Judge  M.  &  S.  Co.,  Utah  569,  SOS.  959.  962,  1154 

Judge   mine,    Nev 4(4 

Julia    M^'..    Colo 365 

Jumbo    Extension,    Nev.    280,    406,    442,    444, 

487,  609,  68S.  1040 

— Report     908 

Jumbo     Junior.     Nev 769,   886 

Junction.      See  "Calumet  &   Ariz." 

June  Bug  mine,  Colo 1153 

Juneau  Belt  report   preparing 1038 

Junin,  Peru.  Prominent  mines  of *583,  *889 

Junk   metal.    Reclaiming 678 

Jupiter  mine.  Ont.     See  "Mclntyre." 

Juretzka,  F.     Mercury  from  zinc  blende 66 

1< 

Kahlenberg.  L.     Aluminum  separation 551 

Kamaishi  mine.  Japan 143 

Kanrohat.  Nev 280 

Kansas  lead  and  zinc S34 
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Labor.  N.  T. — Wage  increase 803 
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Mi  ■      Calif.,    production 972 

Mai  .         .    (o  .    Mont mj 

Man     -■    ,    f  Calif 116,364,413,1039 


Metal- 
Metal,  Reclaiming*  junk. 


!l     I       M   til  ..;rgph:,-    tirj    H?at    Tr:atm?nt    ;f    I-n  ' 

and    Steel    t360. 

Metallography  applied  to  ores .  ....'.148, '  t765 


advance    '  #   goi 

calculations    as    affecting    mine 


or, 


Metallurgi 
Metallurgi 

valuations 
Metallurgical  expts  ,  Santa   Gertrudis 
Metallurgical-works    tramways    .... 
Metallurgists.    Distinguished    Am...  "»0"S 

exports 415      Metallurgy.   Non-ferrous    ....  " "   074 

Metals  Coating  Co.— Schoop  spraying :  process  >1U 


•613 


lting    in    elec. 

nacea    by  Roue,  of  Tacoma 627 

-    Refractory      manganese      ores — First      elec. 

smelting    796 

Manganese,   Ferro-,   TJ.    S 205 

Manganese.  Georgia,  plants— Photos *1063 

Manganese.   Germany — Ferroalloys  from  slags  991 

Manganese,    India 571,    786 

Manganese,   Lower   Calif 115,   326 

Manganese    In    Tennessee *545 

Manganese  in  the  East 294 

Manganese,  Japan 144,  513 

Manganese  mines.  Activity  in 94 


Metals,  New  uses  of 

Metals.   Prospects   and  position   of'  '('see'  also 

metals  by  name) S39,  1147 

Metals,    Secondary,    recovery. .  075     701; 

Metals,    Selling,    ahead .'  '   9J7 

Meter,   Clark  compressed-air »10'>2- 

Meter,    Spray    Engineering    Co.'s    "Vau'g'h'a'n" 

now    *941 

Metric  system.  The 76l"lll2 

— Argentine  sidelight  on  compulsion...  '     106 

Mexican  mine.  Globe.  Ariz 607 

Mexican   Mines    Control   Co "43s 


M 


J.     L. . 
D. 


— A    trip    through    Honduras *851 

McBrlde    Ranch,    Calif X039 

McBridc,   W.   G.     Motor-trucking.   Ariz.!  709 

■■..     A.     B IO75 

I'  J.     Stamp    milling !!!!!!  980 

k's   paint    strike.  Mo '  961 

MacDonald,    Bernard    ....  ' '   112 

McDonald,    P.    B !.'!!! |gf 

McFarlane-Eggers    Machy.    Co...!! 766 

McFeely,    G.     Dams    and    bulkheads. ..!.'."  '»504 

— Bell-and-buzzer  ,,1 «746 

MeGarraugh,    Robert    " '   sm 

B.      Nat,    gas    pipe    theory.!! 
'.    A.    G.      Co,,,    smelting,    Ariz 
McHugh,    A.    C.      <iil    burners.. 

Mclntire.    Earl 

Mcintosh    zinc   concentrator.    Ark.    •295 
Mclntyre,  Jupiter,   etc..  Ont.— Reports 



101,    243,   281,   SOS.   921.   962"    988 

—Misc.   notes  366,   529,  569,  731,   1000. 

1079,    1154 

569.      841 


.   760 

.♦385 

825 

27,; 


Manganese,  United  Kingdom,  ore  imports 1090 

Manganese.  U,  S„  in  1915 456 

—Ore    127 

Mangamfcrous  ores,  Cuyuna 1152 

Manigotagan  M.  &  D.  Co  ;  Moose  mine,  etc 

332,   403,    SOS 

Manitoba— Pas    dist..    etc 11].    in:; 

Manitoba   gold-belt  prospects    (see  also  "Rice 

Lake,"  etc.)    332 

Manitoba   Mining  Exchange 71 

Manitoba,    Univ.,    mining   course 844 

Mann,  August    4si 

Manning,  John  Francis !lll4 

Manning,  V.  H.     Uniform  mining  laws 973 

Map.  Alaska.    Geological   Survey's 8 

Map,  Ariz,   camps »501 

Map.  Bolivia  *ino7 

Map,    Chile    !.*291 

Map  conventions,    Standard 949 

Map,    Honduras     *sr,:; 

Map,  Jerome  dUst.  geological •1029 

Map,   Ontario    pyrite   deposits »502 

Mapes.    Dorchester    1150 

Mapes    and   Weaver   strikes.    Calif 15s 

Mapping — Stope-contour    reduction    *1053 

Marathon    mill,    The 63 

i; 727 

Marcy.    H.    O.      Ferromanganese    smelting    in 

elec.   furnaces $27,    796 

Marcy   mills   at    Inspiration r,s 

Marietta    Mg.    Co.,    Ga !201 

Marigold.      See   "Marysviilo  " 

Mariposa     grant.    Calif 844 


— Milita 


Agreement,   The   Mexican. 

— Anonymous   letter    g03 

— As   Mexico   is !!!!!!! 437 

— Carranza's  latest  mining  decree— Forfeiture' 

„      ....  .      „  717,  764,  922,  1031 

—Conditions    in    Mexico,      By    "A    Man    from 

Mexico     339 

—Decree.  Another— Foreigner's  rights! !!!!!"  600 
— Dunn.   H.   A  .  imprisoned   154.   197,  276    361     440 

—,T,,i,it    commission 480  '  796 

— Manganese.   Lower   Calif...!! 115'    ;"i 

M,xi,,,   of   the   20th   Century .'.'.      '   433 

~'ning  life— Letter  from  bor- 

u«    camp    4]3 

-Militiamen's    positions    held 71     i X 4 "   80" 

—Notes,  Various  74,  107,  110,   195,  199,  202 
237,    2S1,    31S.    324.    4S7,    521).    6S9,    725 
1  29,  731,  919,  924,  960.   1031.  1033.  1040 
t>     ■  „      „  10"9.  1112,  1119 

— Pachuca.    Conditions    at 259- 

— Parral.  5  Americans  murdered  at...    919 

— Petroleum    409'   4,9 

— Protest   by  mining  companies .....762'    609 

Situation 1C8;    151 

—Tax,    New   mine— Thoughts   on   foreign    in- 


lins 

.  .  ."..-.7.   558,   S99 

'68,'S44,"S84,  90S 

29 

511 


M.iwuardt,    Ernest 

Marquette    Range — Inspector's    report.. 

Marseilles-Rhone   canal   tunnel 

Mush.  Ida       See  "Consol    Marsh." 

Marshall.   C.   W.,   Death   of 

Marston.    R.    W 

Martin,    John    F 

Martin, 


Mclve.-,  J.   L 

Ont 4 

I,   Death  of 

McKenna,    J.    a.      Cattlemen    menace    pros- 

555 

— Mining-law    revision     "'   orq 

McKenzie    null.   Colo ' ''    1 

McKlnlej    D  _si.    ts7.   77'n 

*„„„..  9B2.  '1H8 

jg.- 

McKinnon.    Alex..    Death    of..    ggi 

McLaren,    A.     Pulp    distributor ! .r,? 

M'-M  1)11111    mine.   Ariz.  .  .  . 
E     W 

Hugh   

McNeill,    Bedford 

Macnutt,   c.   H 

,1  surface-tension  machine!!!!!!    ' 
Machinery.  Mining,  as  part  of  real  estate  90. 


Mexico  of  the  Twentieth  Cen- 
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Machinery.  Mountain   transportation  of. 
Madagascar   mineral    deposits. 


262 
596 


Martin 
tur.v    ... 

Marvin,   II.   A.     Propeller  slimes  agitator 231 

Mary  McKinney  mine,  Colo 73.  40-,    gog 

Marysville    G.    M.    Co..    Mor.t 73,' 411      760 

Marysville    Gold   Dredging   Co..    Calif '.    293 

— Marigold  No.  5  dredge *26s     17:, 

wiz ......        72 

Mascot  mine,  Calif 998     1116 

Mascot   mine.    Ida .' ,   688 

Ma    on    Yal.    Mines.    Nev 6S9,    1000     1076 

M  Con    Cop.  Co 310.568,1039,1116 

i-rc    mine.    Cuba »946     950 

Matches.  Poor  quality  of 359 

I'    C    H.     Arsenic  in  brass. ..!!!!!    1099 

Matbewson.    E.    P 

— Concentration   at  Anaconda.... 

',,    roaster    experience... 

— Tributes    on    leaving    Anaconda 

w    G 604 

Matte.    Gold   and   silver   extraction    from,    by 

lead  iS;> 

Matte  granulation  in  Mo !.!!!!!!!!!   980 


—Taxes— New   schedule    

Meyer  &   Charlton 

Miami— Mexican    Canon    fire 

Miami  Con 

Miami    Cop.    Co.— Flotation'.'.'.' 

— Report    

— New    power   plant '.'.'.', 

— Improvements  at  mill. 

— Sloping   methods »405 

—Minerals  Sep.  flotation  case  6S3,'  '729','  '757', 

Mill  data,  flow  sheet,  etc 1W1,  "10 

Monitor    tire    hydrant '"»790 

— A.  I.  M.  E.  visit  ;  photos 

--Discovery  of  Miami  mine.... 

—Notes     etc.    157,    273,    322,    527.    602.    SS4,    1077 

Miami    Mother    Lode    Cop -,67 

Miami  smeltery.     See  "International"'" 

Mica    embargo,    Canadian 303 

Mica,    Sheet,    in    1915...  jen '   700 

Michell,  D      Brit    Col.  first  aid.'.!'.:'.::'.::..   815 
;'!CJ).    Coll.    of    Mines    reunion,    etc.... 354     1150 

Mich,  copper  and  silver 730    834    o2->    92" 

M;ch-  ,cop.    country— Bird's-eve   view...'..    ,.'*598 
,  960,  1077,  1116 

1153 

.  .885,   999,   1039,   1154 


.•699,  702, 


.1057 


Mich,  labor  matters 

Mich,    mine,    Colo 

Mich,   mine,  Mich 

Mich.    Sulphur   &   Oil   Co..   Tex.... 

Mieh.-Utah   74,   160,   2S1,   321.   4S7,  569,   770 

S46.    924,    1040,  'l079 
of    the    Opaque 


•628,    727 


..775. 


Microscopical    Determinatioi 

Minerals    

Microscopical  study  of  ores 
Microscopy,    Quantitative    . 

Midas  Merger  Mines  Co 

Midnight  mine.  Ariz. 

Midnight   Test.   Ariz 

Midvale    Minerals.    Utah J5« 

Midvale  Steel  &  Ord.   Co '. 28i'*1118 

Midwest    Sulphur    Co ~sos     s  bi- 


lls,  t7S5 

14S 

957 

444,   6S6 

.72,  115,   SSI,    998 
1038 
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Mikado   shaft,   Colo U6,    277 

Mildred  Gold  Mg„  Ariz 404 

Mile    Wide    Cop.,    Ariz H->3 

Military.      See   also   "War." 

Military   ami   mining   life 419 

Milk    strike    anil    Sherman    law -■' 

Mill.      See    also    "Stamp,"    "Chile,"    " 
"Flotation,"   "Cyanide,"   "Cost,"   "Coi 
.!      "Concentrating,"  names  of  companies. 

Mill,  nit;  Pine  cyanide  *1013,  Correction 1142 

Mill,  Burro  Mtn.     Photos '794,  '795 

Mill.    Coahuila    <  o  's,    Mo *395 

Mill    construction    operation,    maintenance...   91S 

Mill   .lata.   Miami   Cop.   Co *71ll 

Mill.  Empire  Zinc,  Hanover,   N    M •67' 

Mill.   Hardinge   ball,   Increasing   capacity... *1099 
Mill    in    Chile-   Setting    up    Charme'S  Trcmain 

stamp    *17 

Mill.  Lovett's  in"   grinding *825 

Mill.    Marathon     63 

Mill.    Nevada    Wonder.    Churchill *927 

Mill.    \,u    Cornelia 'IK,    Mil.    944,    1116 

Mill,  N.  Y.  &  Honduras  Bosario *1024 

Mill.    Oceanic    Quicksilver,    Calif *512 

Mill      Ohio     Cop.     concentrator *855 

Mill.  Onamena  No.::,  Mo *47n 

Mill,    Orkla    Co.,    Norway *552 

Mill.   Patino,   Bolivia *452 

Mill,    Queen   Bee — Donald's    cradle    crusher. .*183 

Mill  reports,   stamp *1138 

Mill.    St.    Joseph's    Bonne    Terre — Dewatering 

table-sands    and    concentrates 27 

Mill,    Santa    Oertrudis «247 

— Metallurgical    experiments    *203 

l'atio    process     *64 

-Mining,  ore  sorting,  etc *371 

Mill   site.  Choosing — Slope  and  other  consid- 
erations         *1 

Mill-slimes  disposal,   S.   E.   Mo 363 

Mill  slimes  settlement,  Joplin 6S6 

Mill.    The   wrong 23 

Mill.  Underground,  Mountain  Top  mine,  Colo., 

730,    1078 

Miller,  B.   LeR.      Gold  mines,   Brazil *207 

— Exploitation   of  Chilean   mines *289 

— Patino    tin   mines,    Bolivia *451 

Silver-tin  mining,  Bolivia *533 

Prominent   mines,  .Tunin,   Peru *583 

— Morncocha   and  Casapalca   districts,  Peru..*889 

—Mining   industry   of   Bolivia *1005 

— Huayni-Potosi  bismuth-tin  mines,  Bolivia  ,*1065 

Miller,"  C.    E.,   Death    of 361 

Miller  Independence,  Ont 243,   366,   

Miller    Lake-O'Brien 487,   589,   924 

Miller    lead-casting    wheel *662 

Miller-Peruvian,    Utah    44a 

Miller,    Willet    G 4S1 

Milling   amalgamation    tailings 591 

Milling  at   Inspiration.      See   "Inspiration," 

Milling,     Broken     Hill — Ore-breaking 181 

Milling — Coarse-crushing     systems — Not      re- 
turning  oversize  material 826 

Milling  data.  Bunker  Hill  &  Sullivan *35 

Milling    equipment.    Mo,    New 363 

Milling — Gold  and  silver  extraction  from  matte 

by  lead  1S3 

Milling,  Huayni-Potosi  dist  ,  Bolivia »1066 

Milling   industry,   The    ore 67 

Milling-plant    costs.    Estimating 857 

Milling  plant,  etc..  Handy  hints  for  »38,  *58, 

68,  *664,  »666.  »1101,  1112 

Milling   plants.   Lubrication   at 981 

Milling,    Platteville    dist 264 

Milling — Pulp  elevation   725 

Milling   scheelite-gola    ores,    Otago,    N.    Z *346 

Milling,    Silver-tin,    Bolivia *535 

Milling,  Yellow  Pine  dist *125 

Milling  zinc  ore,  Ark •295.  *351 

Milium    mines,    Bolivia *1066 

Mills,   Charles   E SS2.    958 

Mills,  Crushing  and  grinding  machinery 60 

Mills,    Edwin    Walter 197,    1114 

Mills.  Fed.  Lead  Co.— Photos *26S.  »872,   *915 

Mills,  Tom  Reed  and  Gold   Road *49 

Mills,   Tungsten.   Colo »166,  *168,   *186 

Milwaukee  tunnel-survey  devices *1S0 

Minaret    mine,    Calif 404 

M'nasragra  vanadium  deposit *583 

Mine  Centre  Cop.   Co SS4,   1118 

Mine,   Development   of  small 1148 

Mine.  How  to  sell  a 219,  356,  556,  1106 

Mine    La    Motte.    Mo 159 

Mine-plant  valuation  and  depreciation  assess- 
ment     1106 

Mine  rock  in  tube  mills 906 

Mine  valuation.  Metallurgical  calculations  as 

affecting  669 

Minerals   et   Metaux,   etc.,   Traite   General   de 

Commerce    des t765 

Mineral   Countv,  Nev.,  notes 239 

Mineral  Devel.  Co..  Ariz 241 

Mineral  Farm  mine.  Colo 116 

"Mineral    Industry" — Precious   stones 800 

Mineral    land.    Valuation    of   bedded 969 

Mineral   oil.      Sec   "Petroleum."   "Oil." 

Mineral  Point  Zinc.  Wis 406.   1118 

Mineral    Products    Co,    Ont 1118 

Mineral  Products   Corp..  L'tah 366,  924 

Mineral  rubber.  Uses  of S56 

Mineralogic   Notes.    Series   3 tl55 

Mineralogy.  Elements  of t7i)5 

Minerals  Separation,  Ltd. — Flotation  machines     *5 

—At  Inspiration 29,  »411,  »457.  679 

. — Differential   flotation   process 223 

—Miami  case 6S3.  729,  757,  1071.  1142 

— Mt.  Morgan  experiments 755 

—Hyde  case   (Bntte  &  Sup)   in  Supreme  Ct      861 


Page 
Minerals  Sep. nation,  i.t.i.     c  ontinued. 
— Injunction  question  With   Unite  &   Sup 

lit, I     .i       .i.  i  ision    1068    (correction    1 125), 

1071,    1107,    1110,    1U2 

—  Minerals  Sep    North  Am    Corp 1070 

Minerals.   Thi       111  I  of 255 

Miners'  home  proposed  foi    Butti    1115 

Miners'    phthisis    prevention.    Hand 

Mines    Handbook h|7i 

Mines,  Hints  to  operators  of  small 1135 

i  Operating    Co.       (See    also    "Bu 

Duluth")    885 

i  Co 45 

Mining  and  Met.  Soc—  I.  ■  — 1  153 

Questionnaire    719 

Editorials 398,    178,    724,    955 

Discussion    355,    172,    MS.    •;    i 

916,  952.  973,  987,  989 

Notes 921,   1077 

— Non-ferrous  metallurgy  medal 

_N.  Y.  sec 604,  804,  920 

Mining,    Britannia — Driving    raise '461 

code.      Sec    "Law." 
Mining    Corii.    of    Can.     (Sec    also    "Canadian 

Mining   Corp.") 2SI.    70S     989 

Mining,  Elements  of fl074 

Mining  engineer  cannot  collect  his  pay,  When 

—  Rights  in  bankruptcy 721.   582 

Mining  Engineers.  A.  I.    See  "American  Inst  " 

Mining  index 78.  286.  449,  693,  849,   1 1 

Mining  law.      See  "Law." 

Mining  methods,  Mt.  Lyell *416 

Mining    methods.    Nomenclature   of 175 

Mining  ore  from  pillars,  N.  J.  Zinc  Co »217 

Mining    practice,    Santa    Gertrudis    (See   also 

"Santa     Gertrudis" *371 

Mining  Science,  Introduction  to tl"74 

Mining — Stoping    methods.    Miami *495 

.Mining      Underground     iron,     Vinent    mines, 

Cuba    *509 

Minn.    Gulch,   Colo.,  tungsten   strike 242 

Minn.    Joint    Engineering   Board 481 

Minn,    labor   71,    107.    Ill,    157.   199.    240,   278, 

321,  363,  403,  484,  566 

Minn,    mine,    Ariz 72 

Minn,    peat    investigation 566 

Minn.    State    mines 728,    769 

Minn.   Steel  Co.  clubhouse OS 

Minor     C.    E 112 

Misfires,  To  prevent 506 

Missing  Link   mine,   Nev 606 

Mississippi  Vat.   Iron  Co 201 

;ippi  Val.  lead  and  zinc  deposits,  Origin 


of 


1 50 


Missouri.     See  also  "Joplin." 

Missouri   barytes 938 

Missouri  Bureau  of  Mines  Trans t765 

Missouri    Cobalt    Co 568 

Missouri,    etc.,   labor   71,   157,   403.   442.   489. 

883,   960,   1077,    1115 

Missouri  Mg.   Co 1118 

Missouri  silver,  copper,  lead,  zinc 834 

Missouri    Univ. — Flotation  expts 825.   807 

--Metallurgical    Society 996 

Missouri    Zinc    Mines    Co 199 

Mitchell,    Deane    P 920 

Mitchell.  J.  R.,  Death  of 1150 

Mitke,  C.  A.     Ladder  for  wet  raises *138 

Modder  Deep 557.  558,  808,  1096 

Modder  Govt.  Areas 557.   1096 

"Modern  Hospital"  on  welfare  work 559 

Modoc  mine,  Victor,  Colo.  116,  280,  528,  60S,  959 

Moffltt.  Charles  A.. ._. 238    604 

Mogollon  dist.   hvdro-elec.  power 117 

Mogollon   Mines   Co.;   Last   Chance   mine. 

117,  281,  445.  609.  962 

Mogul.    S.    D 243 

Mohawk   mine,   Mich.    73,   280,  807,   885,   923, 

999,  1153 

Mojave-Boulder  Tungsten  Co 443 

Moelwyn   blende  mines 1040 

Molybdenite,  etc.,  developments,  Queensland.  .1145 

Molybdenite,    Ont 686,    708,    988 

Molybdenite,  Rhodesia 1010 

Molybdenum,  Calif,    note 115 

Molybdenum,  Improved  test   for 141 

Molybdenum  M.  &  R..  B.  C 324 

Molybdenum,    Peru 597.    70S 

Molybdenum-tungsten  ore  concentration,  West. 
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Monarch    mine,    Ariz 364 

Monarch   mine,   Calif 200 

366,   769.    962,    11  IS 

Monazite    sand.    Brazil 21: 

Mond  \i  k.l  i'o 281,  933,  934. 

s  .    &    Co 237 

Moot     accident-board   report 605 

Moni     Kin-ham.   Utah 487.   808.  924 

Mont    Clinton    528 

Mont,    gold    and    silver 68 

Mont.,   Gold   dredging  in 70. 

Mont    gold-discovery  monument 320 

Mont.     Manganese    Co 1118 

Mont    mineral   output 1151 

Mont.    Morning    mine 844 

M.mt      Power   Co 959 

— Copper   replacing   aluminum    line DOS 

Mont     sapphires 800 

Togo    mines    photo •1062 

i  i  mopah,  Nev 1118 

M,  ,iil      see.       S.e    "American    Inst." 

Moni    Soc    of  Engineers 478 

Mont     taxation 70,    156,    160     542 

Moni    zinc   industry 1151 

■        to  mine.  Nev *124 

Montezuma    mine.   Ariz 607 

Montezuma,    Eldorado   Co..   Calif 241 

Montezuma,   Inyo  Co.,  Calif 241 

ms  M.  &  M  .  Cole 2  12.  323 
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Montreal  mine,  nkla 

1  1153 

!  Will. i  roo   *v   Moonta." 

Moore,   Raymond   C 197 

M town  dist.,  Calif 404 

o  Mtn,   mine,  Man     I  aigota- 

gan  M.   &  D    I  332 

Morencl,    Flotation    at 712 

Morey    Franklin,   Death  of ; 990 

Morgan  i  stati    i In  i    itocks 275 

M i. lino.   M 842 

.Morning   mine,    1,1a I  i9 

Morning    Glorj     mine.    Calif 200 

Morning  star  mine,   am, »35l,  528,  608 

Morococha  district,   Peru 

Morn  ii     Uberl   II 684 

Mori  ill     L     L 604 

Morris  Ravine  Leasing;  Butterfly  mine.. 241,   1116 

Morrison,    G.    A 238 

.Mono    VelhO,       See    "St.    John    del    Rev." 

Morse.   Willard  S 766 

Mortar     blocks.     Replacing »391 

nine,  Utah 281.   324,   770,  846,  1000 

Mother   Lode,    Calif.,   labor    troubles    183 

605,   685,   687,  72S,   767,  S05,   843,   883,   921, 

959,  997 

Mother  Lode  Cop.  Mines,  Alaska 1077 

Motherwell,  II.  A.  B.  Determining  cop.  in  low- 
grade    ores 472 

Motherwell,  W.     Flotation,  Santa  Gertrudis..   718 

— Flotation   chronology    1012 

Motor  car  for  power,  Alaska *350 

Motor    fuel,    Enricht's 152 

Motor    truck.      See   also    "Tractor." 

Motor  truck,  Cop.  Queen's  Jeffrey  Quad  2-way 

side-dump    *344 

Motor-truck    operation,    Ariz 709 

Motor-trucking  system,  Whittall *146 

Motor   would   not   start 1059 

Mount  Alta   gravel,  Calif 364 

Mount  Bischoff  report 654 

Mount    Champion    mine,    Colo 605 

Mount    Etna    lava    utilization 1086 

Mount    Gannett,    Colo 805 

Mount  Lebanon  ore,   Damascus  steel  from..*1085 

Mount   Lyell,    Stope    surveying *129 

— Various    improvements 224 

— Mining;  methods *416 

Mount   Massive  Colo,.   Name  of 805 

Mount   Morgan   G.    M.    Co. — Blast   vs.    rever- 

beratory  furnace 668 

— Metallurgical  calculations  as  affecting  mine 

valuation    669 

—Report     713 

— Flotation  experiments 755 

Mount   Pleasant    Con....^. 527.    1039 

Mountain  Cop.   Calif 200.   239,   320 

—Sulphuric-acid    plant 1121 

Mountain   Top   mill,  Colo 730,   1078 

Mountain   transportation.    Heavy 262 

Mouramba   Cop.  Mines.  Ltd 1017 

Mucking  contest,  Goldfleld,   Nev 201 

Mueller,  W.  V.     Froths  by  flotation  oils »31 

Mn'llet,  Air-line  "hammer" *664 

Muilenburg,  Garrett  A 401 

Munitions    contracts.    Respecting . ..  994 

Monro  Iron  Mg.  Co 71,  323 

Murchie  mine,  Calif 158 

Murdoch,   J.     Microscopical  Determination   of 

the  Opaque  Minerals 148,  t765 

Murex   magnetic    system '■ 

Murray  mine.  Ont.     See  "British-Am." 

Murrav-Mowgridge.    Ont "70 

Murray.   R.    M.      Mt.   Lyell  methods *416 

Mustang    mine,    Nev 569 

Mutual   Corp.  Kokomo,  Colo 80a 

Myers,  Joseph,   Appointment  of 157 

Myths,  Clearing  house  for 317 

N 
Najarian,  H.   K 401 

ViltiLiia     Chile,  copper  smelting,  etc *775 

—Photos '471,  *680 

Name.  What's  in  a  ? 1072 

Names  of  mining  methods 175 

Nancy  Hanks-Mont.   Mg.   Co 1079 

Nashwauk    iron-washing   plants *491 

Natal  Ammonium  Co 595 

National  Asso.   Brass  Mfrs 1036 

National  Asso.  Sheet  and  Tin  Plate  Mfrs.  .276,  611 

National  Citv  Bank  circulars 317,  738,  1064 

National    Cop..    Ida 201 

National  debt.  Paying  a '63 

National    Lead    Co 768 

National    Mines.    Ont.     (See    also    "King   Ed- 
ward")      74,    1079 

National    Oil    Co.,   Mont 961 

National   Radium   Products   Co 242 

National  Safety  Council 524.  564.  684 

— Report  of  Detroit  meeting *834,  *98o 

National  Tungsten  Mines  Co fi'"' 

National  Tungsten  &  Silver  Mg.   Co 405 

National  Zinc  &  Lead  Co 44 

Natomas    Co — Dredge   overturned *103 

Notes    279.  364.  485,  565.  1115 

Natural   gas.      See  "G 

Navajo  Cop.    Co •  •  ■  •  llj>; 

Nay  Aug  mine.   I.l 

J60 

Neal,    Homer    684 

Near     N     G.      Misusing    belt    dressing 149 

Needles   Mg.    &   Smg,  ;   Tennessee   mine.   etc.. 
71,    I 

v    1  tnd,  M    A    766 

E.   5' 990 

explosion  in  metal  mines 230 

mine,  Ariz 

Nelson     J.    M •  •  ••    =42 

Nelson  mine,  Colo ;1-' .   '  •" 
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Nesbit,  C.   E.     Testing  firebrick 907 

.Neumann,    Sir    S.,    Death    of 604 

Nevada    Champion    Cop 845 

Nevada  Con 273,  324.   10  lo 

— Quarterly    reports 522,  893 

■ — Chilled    conveyor   idlers *61o,  832 

Nevada  Douglas 117,  366,  769,  962,  1031,  1076 

Nevada    gold    and    silver 68 

Nevada    Hills,   Nev 405,  9S0 

Nevada   Mine   Operators'   Asso 955 

Nevada    New    Mines 923 

Nevada     Packard 117,     731,1000 

Mechanical     disintegrator *944 

Nevada     tun     ten   L092 

Nevada    W    ndei    mill,  etc *927,  962 

Nevada,    "Wood    tin"    found    in 455 

New    Almaden,    Calif *«30 

New    Baltic.    Mich 107S,     1117,1153 

New    Brunswick,    Tungsten    in 953 

New  Caledonia  exports 145,    189 

New    Cornelia.    Ariz 72,    322.    687,    1153 

— Leaching-plant     progress 944,  1U0 

—Plant    photos «103.  *914 

New  Diggings  camp.  Mo 363 

New  Dominion,  Ariz 687,  1153 

New  Golden   West,  S    D 243,  846 

New     Homestake    Me.     Co. — Chile-mill    testi- 
monial          56 

New  Jersey  Chemical   Co 937 

New  Jersey  iron   ore 829 

New  Jersey  Zinc  Co 159,  273,  726 

—Mining  ore    from   pillars *217 


N. 


N. 


68 

.557,   1096 


New    publications 155.    360.    765,    11)7  1 

New    Quincy,    Utah 281,    306.    S46.    962.   1000 

New    South    Wales   production    314.    301,    571, 

611,    1009.   1017 

New   State  mine.  Ariz 115,  567.  729 

New     Staunton    coal    lands.    Right    to    drill 

through     556 

New    Utah    Bingham 202 

New  York  Cy.   car  strike 601,   683.  796,  910 

New  York  Cy.  museum,  Cop.  Queen  cave  in..«379 

i    rk   Cy     Policing 1113 

Now    York   factories   wag-   ineioase    803 

New    York    graphite    discovery 1014 

New    York,    Graphite    industry    in *773 

—Production     335 

New    York    &    Honduras    Hosario »851,    *1024 

—Report     94 

Now   York  mine,   Colo 1 153 

New     York    mineral    output 335 

New   York — Zinc  mining   near  Edwards 938 

Now     Zealand — Scheellte-gold    milling *340 

\    we, mil,.     B.     M 276 

Newiand.   D.   H.     Zinc  mining   near  Edwards. 

N.     Y 938 

Newnam    hearth,    The 677,    94S.  10211 

Newport  Mg.    Co.— Shaft  timbering *589 

Note     60S 

Newrav    mine.    Out 117.    487,    88G.   1079 

M  '      Co  .    Ariz 998 

Nlchol.    William 882 

Nichols  Chem.  Co.;  Nichols  Cop.  Co....*503,  1000 

i      Samuel    D 197,    401,561 

Nickel   alloys,   Direct    production 670 

Nickel,    Calif.,    discovery 310 

Nickel,   Canada — Reflnerv   plans  :   political   is- 
sue   157.    199.    210.    278.    321,    363,    412.    445, 

526.    500.    729.    SS4.    SS6.    998.    1153 
— "Deutsehland's"    cargo    151,    236,   318.    438, 

442,   SOU.   919,   960 

■   inadinn,   Industry 933,  988,  708 

Nickel,    New    Caledonia 489 

Nil  i    I     Onf 933,    960,  988 

Nickel-ore   smelting.   Heroult 364 

Nickel     ores,     Sudburv,     Geological     relations 

104,    517.    «554 

Nickel-steel    oxidation    1085 

Nicol,    William 60 

Nteves    mine.    Cuba 386,  951 

Nipissing.  Out  74.  202.  ■■■■  i    7fis. 

770.    816.    022.    962,    989,    111S 

Costs    at    low-grade    mill 100 

Nitrate,    chile,    mining 

—Production    1050 

'    soda.    South   Am 489 

Nitrate    plant,    T".    S.    Govt 306 

ter 

Nitrates.    Norway     Blec     furnaces S21 

Nitrogen  needed  for  war — Recovery  fror, 

lee    Steel  Co.,  Heroult,  Calif.— Nlekol- 

ore    smelting,    etc 

Noe-Axton   Co.,    Ala 443 

,  Ji         1 ,     th  of 

orge   H [   276 

'are    of   mining   methods 175 

Nonfeirous    Alloys,    Analysis    of 

Nonferroos    metallurgy    274 

Norfolk    Zinc    Corp 1030 

N'nrman    Mines    Co.,    Wash 445       770 

Nnrrls.    William    N '  .    154 

North    Am,    Liquidation    Co.       (See    also    "Ohio 

Core    Mg") 606.    770,    8,,, 

North    Am,    mill.     Mo 7H8 

North    Butte.    Mont.     70.    74,    116.     156,    201 

273,  280,  323.  568.  685.  843,  845.  885.  923.   1000 

—Reports    338,     805 

North    Car.    sheet    mica 782 

North.    c,,pper   in    far 424.      523 

North    Georgia    mine.    Ariz 485 

North    Lagunas    Ofleina.    Chile *289 

North    Maricona    Gold.    Ariz 567 

North    Star   Mines    Co..    Calif 279, 


North    Star,    Silverton,    Colo.    242,    365,    528, 

845,   1117 

North    Star-Triumph,    Ida 528 

North    Thompson,    Ont 243 

Northern    Ariz.    L.    &   z.    Co 1153 

Northern  Calif.  Counties  Asso 441 

Northern    Light   mine,    Ida 999 

Ore   Co.,   N.    Y 938 

Notes    335,      924 

n    1'ae.    dock    addition 844 

Northport  Sm.   &.Ref.   Co.    '671.  672.   »676,   *0S0 
Northwest   experiment  station    294,    278,    565, 

884,    916,    991,    1038,    1116 
Northwest  Mg.  Asso.  on  law  revision. ..  .955,     987 

Contention    plan    1150 

Northwestern    Mines    Con 528 

Northwestern  Mg    Men's  Asso 922 

Norway   aluminum 821,     976 

Norway,  Calcium  carbide  in 863 

Norwaj    copper  and  pyrites 862 

Copper   embargo,   etc 530,     925 

Norway,    Electric    furnaces    in 821 

Norwa]      Sinking      Orkla      Co.'s      Wallenberg 

shaft    *811,   »552.   *830 

Norway    spelter— Sarpsburg,    etc S02,    1001 

Norwegian    purchase,    Spitzbergen 1118 

Nourse   Mines,   Transvaal 557,     558 

Nova    Seotia   Iron   &   Steel 689 

Nova   Seotia   mine,   Ont 731 

Nova    Seotia    Steel    and    Coal    report 184 

Nova     Seotia    zinc    deposit 768 

Numb  ling,    Scientific,    of   mine    workings.  ..  .*077 

Nut,    Wing,    held   by   split   nut *59 

Nym  ,11     Mines,     Calif S06 

0 

l),     K      Silver,     Utah 74 

1:1:11    11.    Ivlward    C 1075 

O'Mall    ■      nun  -.     Colo 212 

O'Malley,   William  G 727 

O'Neil,    I     J.,   and   Arctic   copper 42  1.     523 

Timothy— -Photo »193,      103 

Oaks    Co.,    N.    M,    117.    21:;.    281.    609,    960, 

962,   1000 

Oatman    Bureau    of    Mines 922 

Oatman     Combination,    Ariz 404 

Oatman   Crescent 200,  241,  322,  687,  960 

Oatman   dist.    geol.   survey 607 

Oatman    Gold,   Ariz 158.      322.      4  13 

'iiii, ttput    will    increase *1131 

Oatman   Pioneer,  Ariz 115.     15S,     199,     322 

Oatman  Queen,  Ariz 442 

natulan   1'nited.  Ariz.  412.      720.     S06,     960 

Oatman    Water    &    Sewer    Co 27S 

Oesniie    quicksilver   mill,    Calif *512 

Octave    Mines    Co.,    Ariz llll.       087.      70S 

Off  irhaus,    C 727 

Ogden    mine,    N.    J 445 

Ohio   .\    1  0 K,     s     &    It.    Co 1076 

Ohio    c,,p,    Mg   Co.    281,   363,   441,    476,   484, 
,  ■■'.     566.     606,     0S9.     770.     800,     808.     883, 

921.   1000,   1037,    1079,    1154 

Timber    economy,    caving    system 748 

Concentrator     *S55 

Ohrn    notation    concentrator *223 

Oil       See    also    "Petroleum."    "Flotation."   etc. 

nil   ami  eoal   as  fuel.  Cost  of— Chart »93 

Oil  and  uat   ,■  separator,  Air  line *1097 

Oil-barrel    ,1   ■  ,     v,_.  11,1 *97 

nil  laurel  discharging,  Cop.   Queen *822 

Oil    burners,    Safety   in   use  of S25 

Oil-cam     stands,     etc *58 

Oil-drip    receptacles.    Shaft »1061 

Oil    feeder,    Campbell   automatic »46S 

Oil    filter.    Effective   barrel »711 

Oil  tiller.  Small-plant— Felt  hat »907 

Oil-fired  boilers,  Ariz. — Cop.  Queen;  Inspira- 
tion:   C.    &    A »787 

Vs.    hydro-electric    power 1027 

Oil,   Flotation,  disk  feeder,  Braun »876 

Oil-grooving   pulley   hub *38 

Oil,    Munral,    imports,    Siam 1090 

Oil,    Reclaiming  mineral  cutting »1101 

nil.    Sage-brush    flotation;    distillation,    etc.    '420 

nil  shale   industry.  N.  W.   Colo, »1011 

lands.  May  withdraw 1031 

nil.    Shale      Scotch    output 119 

Oil     l,,,bs.  Utah,  Nev 198,     324 

Oil-supply     line.     Sediment-settling     cli 

for     »1097 

Oil-well    Hies  from   static  electricity 191 

Oils     Facilitating  flotation    520 

Oils,   Flotation,   Froths  by *31 

1  l.i.iliou— Mt,    Morgan    tests 756 

Oils  in  flotation,  Use  of 50 

nib;     Lubrication    at  mills 981 

int..     Mineral,     Dcblooming,    by    ultra-violet 

bhl     460 

of    flotation — Clayton    and    Peter- 
's inputs    825 

I.    suitable    for    flotation 311 

I   and  zinc 834 

oleum— Indian   lands 205 

Okla.    section,   .loplin   field,   photos »553 

\  -Mayflower.    Mich 992 

Old   Dominion,  Ariz.    157,  322,   527,  607,  706, 

806.    1077 

— Basic-lined  converters 643,  644 

-    A.    I     M      E.    visit;    pivoted    waste    conveyor, 

*695,  700.  "715,  »791 

described:    flow    sheet »754 

01,1  Eureka,     See  "Consul.  Amador." 

Old   Flint,   Steel.    Mich 807 

Old   Judge    Leasing    Co 606 

Old    Man    Mm.    mine.   Calif 999 

')'•!   Mike  mica  mine,  S.  D 243    846 

Old   Union,    Colo '  159 


Page 
Oldham,    W.    H 604 

Oliver  filter.  Old  Dominion »715 

Oliver   Iron   Mg.    Co     (see   also   "U.    S.    Steel 
Corp.")    73,    159,    201,    242,    280,    321,    323, 

807,  844,  998,  1078,  1152.   1154 

-Automatic    ear-closing    device *822 

Olson,   C.    R       Spec. -gravity   apparatus    *305,   432 

Omaha,    Safety    first    at 1057 

Onto    Ranch    dist.,    Calif 485 

Onahman    Iron    Co.,   Minn 999 

Onamena,    Mo. — Mill   photo »470 

—Note    528 

Oneida  mine,  Calif 1078 

Oneida  Stag  mill,  Colo 53 

OneoiHa    Ore    &    Mg 527 

Ont.    and    Eastern   Can.,   Lead   and  Zinc   De- 
posits in  t360 

Ont. — Diamond    drilling,    Sudbury 381 

Ont.    iron-pyrites    deposits:    map »502 

Ont.    mine,   Utah 445,   529,   609,   1000,    1154 

Ont.— Origin.   Sudbury   ores 104,   517,    *554 

Ont.    production 708,    933.    988 

— Statistics  in  notes 6S6,  960 

Ont.    stacks   manipulated 1153 

Ont.    tax    increase    on    claims 1077 

Onyx    mine,    Colo 242 

Openhearth  furnaces,  Protecting  gas  ports  of  1061 

Openpit,     dauby    Con »982 

Operation,    construction,    maintenance 918 

Operators   of  small  mines,  Hints  to 1135 

Ophir,    Ont 445,   1000,   1040 

Ore         See      also      "Geological,"      "Mining," 
"Mill"  and  cross-references,  etc. 

Ore-breaking   as   aid  to  crushing 181 

Ore     contracts,      Total-output  —  Eustis-Beer, 

Sondheimer  case    840 

Ore    crusher.    Employee    injured    at 934 

Ore  reserves  analyzed.  Mt.  Morgan 669 

Ore    reserves.    The    Rand's 557 

ore  sales    contracts,    Breach    of 558 

nre.    Selling  custom 801 

lire    shipped    on    straw 711 

nre  stealing.  Osdick  tungsten  mine 322 

Ore — Valuation   of  bedded   mineral   land 969 

Oregon  gold   and  silver 68 

Oregon   quicksilver  mining  note 1154 

Ores — Chemistry    of    minerals 255 

Ores,    False   returns  on— Ariz,   investigation..   898 

Dies.    Microscopical    study    of 148.    t"65 

Oriental  Con.  74,  160,  243,  324,  4S7,  731,  808, 

886,  1040 

American    miners   murdered S38 

Original   Aim,, lor,  Calif 998,  1038 

Original   Bannack,  Mont 061 

Orillia    Molybdenum    Co 708 

Orion,   Ariz 279 

Orizaba   M.   &   D,   Nev 4S7.   962 

Orkla    Co.'s   shaft,   sinking,  etc..*811,  »552,   »830 

Oro  Amigo  mine,  Nev 1152 

Oro  Dredging  Co 293 

Oro    Electric.    Calif 527 

Oro  Extension,  Colo 242,    1117 

Oro  Hondo,  S.  D 243,  770 

Oronogo  Circle.  Joplln  dist 405 

Oronogo   Mutual   Co 566 

Oroville    dredging    interest,    Colombia 160 

Oruro    dist.,    Bolivia «83,    »533 

Osceola  Con. — Report   184 

Notes 444,  608,  6S6,  961,  1117,  1118 

Ostwald,  W.     Colloid  Chemistry fl55 

Oswego  M.  &  M.  Co.,  Colo 807 

Otago    ores.    Milling »346 

Otter   Creek.    Alaska,    dredging 883 

Otto   S.      Mining-law   revision 472 

Ouray    Tungsten   Mg.    Co 567 

Ouro  Preto  Gold  Mines *207,  210 

Overland    Mines.    Ariz 158 

Oversight    mine.    Calif 527 

Overwinding    prevention.    Empire    mine ".862 

Ower.  L.  H      Surveying  with' bicycle 976 

Owens  Lake.  Calif,  soda  ash 729 

Owen's    Valley    Salt    Co 404 

Oxidized   ores,    Flotation    of 169 

Oxyacetylene.      See  "Welding." 

Oxygen  mine-rescue  apparatus 797 

Oxygen    tank    explosions 239,    320 

Ozark    Smg.    &    Mg 406 

Ozokerite   deposit.   Texas 434,   442 

Ozokerite  mining,  American 353 


Pachuca,  Cia.     Beneflciadora  de.     See  "Santa 
Gertrudis." 

Pachuca,  Mex.,  Conditions  at 259 

Pacific  Coast  Borax  Co 156,  578 

Pacific  Gold  Dredging  Co.,  Steel  dredge  con- 
struction by,  etc »1144 

'—Notes  and  photo 485.  525.  565,  «758 

Pacific  mill  and  mine,  Utah  243,  366,  487,  689, 

843,  846,  997,  1152 

Pacific    mine,    Ariz 241 

Pacific  mine,  N.  M.   (see  also  "Socorro")  609.  960 

Pacific  Mines  Corp.,  Calif 115 

Pacific  N.  W.  cop.   smelting  conditions 298 

Packard    mine,    Colo 323 

Packard  North   Ext..  Nev 160 

Packing  for  South  America 384 

Packing   rack,   Rod »58 

Page  mine.   Calif 200,   241 

Page.  W.  T      Safety  first,  Omaha 1057 

Pagliani.  S.     Etna  lava  utilization 1086 

Pagon,  W    W.     Concrete  to  resist  sea  water..   215 

Paint,   Self-luminous    878 

Paish.  Sir  G.,  Views  of 316,  879 

Palisade  Cop.,  Nev 280 

Palladium    production    780 

Palladium-silver,  platinum  substitute 542 
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Palmer,  E,     Uses  of  Utah  elaterlte 856 

Palmer,  L   A      fellow  Fine  dlat *123 

Sc.jinMiitii i  \   magnesite  deposit *965 

1'. I!    C      Wood  oils  for  notation :ill 

Paloma,  Utah  '. 1000 

I'. mi  Am    Petroleum  Trans    Co 70 

Pan-Am,   Sei.  Congreaa  papera 7ii7,  sst 

Paper,  High  price  of 763 

Papuan    Mines    Options   Syndicate 930 

Paradlae    Gold,    Ariz 443 

Paradise  mine,  B.  C 689 

Paramount    Induction  Co 1078 

Park  City  Mines  Co. ;  Am.  Flag  300,  415,  500, 

808,   924 

Parker,  H   il     Gasoline-line  separator "1097 

Parker,   Richard  A 804 

Parmelee,  II    C,  Pus    Colo.  Sch.  of  Mines..   354 

Parsons.  Charles  1 684,  1075 

Parsons,  L.   A.     Diamond  drilling,  Sudbury..  381 
Partridge,  G    \V.     Assaying  copper  bullion...   551 

Pas  mining  dlst.,  Man 114,  403 

Pascqe,  Charles   270 

Passagem  mine.     See  "Ouro  Preto." 
Patents,  New  ill.  155,  192,  319,  300.  397,  477, 
523,  560,  597,  6S4,  727.  700.  Sol,  S42.  SS2, 

920,  958,  996,  1036,  1075,  1114 
Patents  Relating  to  Oil-Flotation  Processes.  .t3G0 

Patience,  J.   R ..  Death  of 1036 

Patlno  mines.  Bolivia »451,  *915,  »1008 

Separating  wolframite   from   tin 139 

Patio  process,  The *64 

Pato  Mines.  Ltd 100 

Patterson,  George  S 604 

Patterson,  S.   B 727 

Patterson,  T.  M.,  Death  of 238 

Patterson.  W.   K.   Deatli  of 238 

Paul,  .1.  W.     Rescue  Operations 710 

Paul.    Rembler.    Death    of 1111 

Pavloff    on    blast-furnace    slags 1130 

Payne.  H    M.     Hydro-elec.  plant  operation  in 

lii^id  climates    S34 

Paj  nr    .lames  K 1075 

Peabody  Con.  Cop.,  Ariz 443.  «1132.  1153 

Peace    prospects     1071 

Peaks    Silver  &   Lead   Co 992 

Peat  Industry  of  Canada f765 

Peat  investigation,  Minn 560 

Pebbles   for   grinding 62 

Peerless  Jennie,   Mont 116 

Peircc.    W.    H  —Photo »629 

Penn    Development    Co 482 

Penn  Mg.  Co.,  Calif  ,  fume  decisions,  etc.   70. 

107,  294,  607 

Penn-Wyoming    Cop.    Co 529,    689 

Pennsylvania    Steel    Co 102 

Penrose   mine.   Leadville,    Colo.    71.   277,   320, 

443,  483,   707.  805,   11137 

Percy,  M.   R.     Drill-repairing  stand 105 

---Oil-barrel    discharging    method *S22 

Perley.  .1.   A       Beryllium    extraction 828 

Perley,    Ward    B 301 

Perry.    0.    B 440 

Pet   everance,  Ont   4S7 

Peru  bismuth 57s.  •r,s;;.  5S5.  tiis 

Pern.  Cerro  de  Pasco  dist «102.    700 

Peru— Cerro    Verde   property 1118 

Peru,  Mineral    production  of 70S 

Peru   molybdenum 597,    70S 

Peru,  Morocoeha  and  Casapalca  districts  in..»SS9 

—Note    995 

Peru   petroleum    419.   708 

— Export  tax  406,  990 

Peru.  Prominent  mines  of  Junin *583 

Peru.    Travel    observations    in 1093 

Peru,   Tungsten   ore   in 90S 

Peru    vanadium 70S.    1052 

Peruvian   Con.,   Utah 886 

Peruvian   export   taxes 406,   990 

Peruvian  Mg.,  Smg.  &  Ref.  Co »890 

Peterson.  A.   F 684 

Peterson  Lake  mine,  Ont 74,  731 

—Report     429 

Petroleum.     See  also  "Oil  " 

Petroleum,  Alberta,  notes 922.   1154 

Petroleum  and  oil  as  fuel.  Cost  of— Chart....    *93 

Petroleum,  Bolivia— Syndicate   7  1.  102 

Petroleum.  Calif 70 

— Production 191,    9 

— Monthly  statistics 239,    Urn,   72:-     8  13 

—Water  infiltration 277.    1076,    1115 

—Various  notes 70,  362,  525,  997.   1115 

Petroleum.   Colo.,    at   Aurora 507 

Petroleum.    Costa    Rica,    tract SS6 

Petroleum — Deblooming  mineral  oils  by  ultra- 
violet   light    460 

Petroleum.    Ecuador,    development 294 

Petroleum  expt.   station  proposed S84 

Petroleum   Withdrawals    and    Restorations.  ...  f  705 

Petrology.    Fundamentals    of tl074 

Petroleum,  Japan 419,  513,  536 

Petroleum,   Mont.,   strike   reported 961 

Petroleum.   X.    Y 335 

Petroleum    Oils,    u    s.    Bureau    of   Standards 

Tables    for    456 

Petroleum,  Okla.,  Indian  lands 205 

Petroleum.  Peru 419    70S 

—Export  tax 

Petroleum-products  imports.  Siam 1090 

Petroleum.    Trinidad 419.    924 

Petroleum,  Union  Sulolior  to  refine 1113 

Petroleum.  U    S.,  in   1915 109     H9 

—Half  year  1916,  by  fields 191 

Petroleum.    Utah,    land    locations 324 

Petroleum-well    fires   from   static    electricity..   191 
Petroleum,    World,    in    1915.    bv    countries — 

Greatest  production 419.   109 

Pettibone.    C.    E.      Testing   rescue    apparatus, 

•985,  835 
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Pettlt   mine,   Stockpiling  at *90 

Peine,   u     \  ,   1  1 1    119     .21 

Pli  1I1  11.   W,   C.      Bauxite  and  aluminum 1092 

Phelps,  C    C      Shanking   drill    stei  Is »387 

Phelps  Dodge     Changes    240 

Interests  In  organ  dlst 117 

Production    and    price 273 

Prices  <• pared  with   •Journal's" 434 

Gn  .11    -.He  ,.i  coppi  1    601,  610 

Philadelphia    mine,    Ark 280,    290 

Philadelphia,    Georgetown,   Colo 845 

Philadelphia,   Montezuma,  Colo 212.  323 

Philippine   iron  ores 856 

Philippines  gold  and  silver 68 

Philippines,  Salt  water  causes  crack  in  con- 

crete   In    1019 

Phillips,   William   B 154 

Phoenix   Custom    Smeller    Co 241 

Phosphate-mining  deal,   Florida 1109 

Phosphates,  Simple  tests  for 828 

Photomicrography.      See    "Microscopical." 

Phthisis.  Miners',  prevention.  Rand S98.  595 

Pichei    Lead  Co .15,303,    103,    105,768 

Vila    mill   photo.,  etc »553 

Pickands,   Mather  &   Co.     Reacue  apparatus. *985 

Mining   note    H54 

Picrron's  direct   brass-making 1113 

Pigott,    C.     Slag   shells 626,      683 

Pigs   prevented   from  sticking 750 

Pilgrim,   E.   R.     Flotation   tests  on  antimony- 
gold  ore    820,     919 

Pillar  mining  al   Miami «495 

Pillars.   M:i    ig  i        from.  N.  .1     Zinc  Co «217 

Pilot-Butte      S         Anaconda." 

Pin,    Removing    tight *59 

Pinal    Devel.,   Ariz 15S,     279 

Pinar  del  Rio  region,  Cuba *946      950 

I'ne  nil   in  flotation 32,       34,       53 

Pinos   Altos   merger   proposed 406 

Pins.    Testing    dredge-bucket *377 

Pintado   Con.    Cop.    Co 2  13 

Pioche-Bristol,     Nev 74 

Pioneer    Con  .   Colo.    52S,    567,    608.   730.    807, 

885,    1117,    1153 

Pi r   Con.,    Nev 305.     769 

Pipe   angle   flange.    Wooden *791 

Pipe,   Detection  of  steel   in   wrought-iron. . .  .*304 

Pipe-line    roller   support *667 

Pipe-line    support.    Effective *548 

Pipe,    Shoe    for    hauling *344 

Pipe,    Superiority    of    American 596 

Pipe,   Threading   ends   of   bent *907 

Pipe-wrench  and  bending  devices.  .  *38,     *39,     *r>8 
Piping — MuIUer    for    air-lin  ■    "hammer"  ;    ex- 
pansion   joint    for    converter    air    line;    im- 
provised   pipe-bending    stand *664 

Pisan,    F.      Fluorine    determination 1139 

Pitavel.  R.    Tralte  General  de  Commerce  des 

Minerals,  etc t765 

Pittsburgh   By-Product   Coke  Co 112 

Pittsburgh    Dolores,    Nev 366 

Pittsburgh-Idaho  Co 159 

Pittsburgh-Jerome,   Arte.    200,   279,    361.    729. 

708,    *1029,     1077 

Pittsburgh   &   Lake   Erie   R.R 512 

Pittsburg    Lorrain,    Ont 731 

Pittsburgh   mine,    Colo 807 

Pittsburgh    &    Jit.    Shasta 364 

Plttsburg-Silver   Peak;    Rawhide    mine.    Calif. 

116,     293.     320 

Pittsburgh    Steel    Co.    report 829 

Pittsburgh    Stei  1    Ore   Co 323 

Pittsburgh-Utah    Potash    Co 962 

Placer    claims.    Locating    Alaska 178 

Plac  T-gravel     deposits.     Sampling *261 

Placer    statistics    collection    may    be    discon- 
tinued      1153 

Placer    test-pit    sampling.    Burma 222 

Placer    tin,    Uncia,    Bolivia *453 

Plaeerville    Gold    Mg.    Co 922 

Plane    table    underground 717 

Plant    construction,    operation    and    mainte- 


Plate,   Pouring   assay   melts  on   flat *141 

Platinum.    Columbia 111.      570,      780 

Platinum.    Calif * 972 

Platinum,    Detecting    colloidal 308 

Platinum   M.    &    H.    Co 2S1 

Platinum  production  in  1915.  U.  S.  and  other 

countries    144,      780 

Platinum.   Russia 144,   385,   570,   780,   1113 

Platinum,    Tulameen    Ril   .    P.     C 1040 

Platinum,    War    importance    of 385 

Platinum    weights,    Correcting    worn 468 

Piatt  mine,  Ont 840.  1000 

Platteville  dist.   milling 264 

Plumas-Goodwln,    Nev     568 

Plumas   Grass   Val.    Mines   Co 72 

Plumb-bob    reflectors »505,    *978 

Plumbago    mine.    Calif 200 

Plumbing,    Shaft— 2-shaft    method 335 

Plutus   mine,   Utah 7  1.    770     1079 

Plymouth  Con.,  Calif.  115,  200,  211.  401.    143, 

607,    687,    •  I  I     922,    998,    1115 

Pocock.   C.    W.,    Death   of 276 

Poderosa    Mg.    Co.    report 713 

Poetry     359 

Pogue,   J,    E.      Chemistry    of  minerals 255 

Poirter,    C.    H 154 

Polaris.   Ida 1117 

Policing   a   big   city 1113 

Poorman    mine.    Calif 72 

Poor's    Manual    of    Industrials 1765 

Pope.    F    J.     Pachucfl    geology *371 

Porcupine    Crown,    Ont.     187,    529      569,    846, 

922.    1040 

Porcupine-Vipond,    Ont 243,    529,   924.    1151 

Porous    bottoms    in    flotation    cells 790 
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Porphyrj    coppers,   Progress  in 522 

Port    Arthur    Cop.    Co 1154 

Portjr,   Fred   s 197 

Poll. and     \       .         \,     i, I    nl 9J2 

Portland    <;.    M.    Co.    486,    507,    085,    086,    730, 

885,  11 5  1 

-Dumps  to   be  cyanlded »599 

Postal     proposals,     Protest     2ml  class    ...1073, 

1109,    1110,    1133 

Put. 1  ;li,    Calif.,    production    971 

Potash  Co.  of  Utah 962 

Potash,    Cuba 009.      Oil, 

Potash     from     cement-plant    dust     in     Calif. 

orange    groves    152 

Tei, kelp     1  .e  1  1070 

Potash  from  sage-brush  ash — Utah  Ag.  Coll. 

expts 843 

Potash — Geological   Survey   search 1014 

Potash,  Searles  Lake,  Calif 578 

.Net    s 133.     1,117,     844,     922.    971,     11139 

Potash,   Tex  ,    I'm.  ip  ei  n  ■    foi 863 

Potash.  Utah.  (S  ■  also  "Mineral  Products 
Corp.,"  "Florence  M.  &-  M.,"  "Pittsburgh- 
Utah,"    etc.)— In    Saldino    salt    deposit 780 

Potassium-chloral*    explosions    308 

Potassium   Mfg.    Co 364 

Potosi    mine,    Comstock,    Nev 433 

Potosi    mine.   Yellow    Pine   dist.,    Net 125 

Potter,    William    C 842 

Pottery,    Donora    Zinc    Wl  s *652 

Powder.      See    "Blasting,"    "Exp- 

Power  plant,  etc..  Handy  hints  for   •38,   *58, 

-eel.   »666,  * 1 101,  1112 
Power-], [ant    steam-1  mparature   diagrams....  *19 

Power-plant    tests— A.    s.    II.    E.    codes 345 

Power-transmission    s , ,-.     m     Wave *1127 

Pratt  Inst.— Industrial   ch  mlstry 799 

Pratt.  J     H.      Zircon.   Monazite,  etc t765 

Pratt,    W.    E.     Philippine    iron    ores 856 

Precious   stones   in    1915 800 

Precipitation — Estimating    metallic    aluminum 

in    aluminum    dust 309 

Precipitation       experiments.      Aluminum-dust 

and    electrolytic,    Santa    Gertrudla »263 

Precipitation  from  cyanide  solutions.  Elec- 
trolytic       *579 

Precipitation,   Fume.     See   "Smeltery." 
Precipitation,   Limestone,  of  weak  copper  so- 
lutions.  Inspiration 700,   719.   S70,    1026 

Preinelting    of    ferroalloys 058 

Pr  mi   i    diamond-mine    output 838 

Preparedness.      See   also   "War." 

Preparedness,  Industrial,   report 352 

Preparedness — South   Am.    trade 148 

Price,    M.    N.      Grades    of    spelter 331 

Primes     interests     150,     *107,     200,     2  12.    365. 

607,   885,   1078 

Prince    Albert,    Colo 159 

Prince    Con.,    Nev.    157,    170.    202,    280,    366, 

709.      923 
Prince   of    Wales   Leasing   Co.  ;    Bartlett    tun- 
nel,    Colo 277,       405 

Princeton   Mine,  Joplin   dist 199 

Pringle,    L.    B.      Flotation-testing    chart *749 

Print,    Brown,    To    mark    it    white 1098 

Printing  press,  Do  not  scrap  (See  also  "Pos- 
tal")       1109 

Private    reports.    Nature   of 546 

Prisoners,  French,  in  German  mines 837 

Progress   M.    &   M.    Co..   Colo 483,      997 

rcss  Mg.   Co.,   N.   M." 160 

-        h  ■    lain  !,    Colo 507,      923 

ibitl tid    taxation,    Mont 70 

tontorj    district,   Utah 476 

.      ;i  et.    Plant    for    exploring 261 

Prospecting    bit.    Spring-steel «1058 

Prospecting.    Cattlemen    menace 555 

Prospecting    in    China 336 

Prospector's  hammock   426 

Prospector's  stove   390 

Prospectors   and   mine   selling 356 

—Wildcats;  not  always 802,  984.  1106,  1110 

Prospectus — Three    Buttes    &    Consumnes. . . .   995 

Prosperity   in    Am.   mining 191 

Prosser.    C.    S.,    Death    of 521 

Protective  alkalinity,  New  method  for  ex- 
pressing ;   chart    *139 

Provot.    F.    A.     Jerome    geology »1028 

Prudential    &    Norumbagua.    Calif 70S 

Publications,    New.      See   "New," 

Pueblo    S.    &    R.    Co.    veterans 803 

Pulley.      See    also    "Belt." 

Pulley    clamp    '39 

Pulley    computation    chart *906 

Pulley-hub    oil-grooving    device, *38 

Pulley,    Scraper    for    conveyor *665 

Pulley    stands.    Concrete    idler *179 

Pulleys,    Belt-and-bucket    elevator M0.     473 

Pulleys,  Belt-conveyor "13.     *646,     832 

Pulp    and   metallic    assays  -Formulas S27 

Pulp    classifier.    Combination *1S2 

Pulp   distributor.    Efficient *5' 

Pulp    elevation.    Question   of 725 

Pulp    indicator.    Simple *1021 

—Another    • 

Pulp    mixing    with    shaker 945 

Pulp    sampler.    Francis    automatic *J27 

Pump.    Cameron    impvd     centrifugal *593 

Pump.     Centrifugal.     23-stage 905 

Pump,  Improvised  sinking,  for  inclined  shafts 

•345 

Pump,    Sinking— Steadying   suction    pipe »1059 

Pump    station,    Santa    Gertrudis *375 

Pump   valves.   To   catch   loose *826 

Pumphouse    and    reservoir *5 17 

Pumphouse    construction    under    severe    tidal 

difficulties.   Treadwell.   Alaska »1018 

Pumping— Air-lifts   in    Baker  cyanide   plant      '46 
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Pumping—  Operating    small    mines 1135 

Pumping    out    Cobalt    Lake 560 

Pumping   plant.    Inspiration   mill...  »459 

Tumping   plant.   Temporary    mine,    Chile >S94 

Pumps.     Centrifugal,    for    pulp 7-^5 

Pumps,    Use    of    diaphragm ...1137 

Punch   and  die,    Countersinking   with »tJ66 

Purdue,    A.    H.     Private    reports 546 

Punngton.  C.  W.    Winter  gravel  washing,  Si- 

984 
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Puritan    mine.    Mich . ..! 

Puruni   Development    Co.,    Ltd.....'.'.' 
Puzzle     Leasing     Co.,      Breckenridge, 

Puzzle  mine,  Teller   Co.,   Colo 

Pyramid   mine.   Calif 

Pyramid  M.,   M.    &   E..   Colo 

Pyritc-cxtiaction  possibility,   South  Af 595 

'•yritcs    deposits.    Out.    iron «502 

Pyrites,    Norway     862 

P\rites.    Russian    Urals 571 

Pyrites,     U.    S 283 


Quaker    City,    Out 160 

Quantitative   microscopy    957 

Quarry   blast.    64,000    tons 413 

Quartz  veins,  Butte  Co.,  Calif »352 

Quartz,    etc.,   sold   in    1915 582 

Quartz,    White.    Eldorado    Co.,    Calif 922 

Quebec  chrome   iron  ore 145 

Queen    Bee    mill— Cradle    crusher »1S3 

B        mini     Colo 567 

Qu   .'ii     1  il        .     I  ,.1,1 607 

Queen    mine.    Colo 365 

Queen   mine,   Xev m.    606 

Queensland    (See    also    "Australia")— Molyb- 
denite-tungsten-bismuth   developments    1145 

Querida    dist.    revival,    Colo 362 

Quicksilver.     Calif 97]        972 

Quicksilver  developments.   Various '.      419 

Quicksilver  near  Cold  Circle.    Xev 767 

Quicksilver    from    zinc    blende 66 

Quicksilver    market     68 

Quicksilver   mill.    Oceanic,    Calif »512 

Quicksilver,    Oregon,    mining    note 1154 

Quicksilver  ores.   Smelting  of 

— Landers    furnace    «634 

Quien    viva !     

Quincy    Mg.    Co 1116 


R.     R.     8.     mine.     Ariz 72 

Racks.    Hose    and    packing .' *58 

Fad-liS    E     H.  ^l 

Radium  from  carnotite,  Schlundt   method'.'.!]    550 

Radium   mining.    Colo 

Radium     paint.     Luminous 

Radium    process.    Schlesinger    Co 's 

Radium    production    in    Bohemia 

Radium 

RaggedTop    Mines,    Nev.    201,      365,"   '406,' 
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Red  Hill   Florence,   Xev 1079 

Bed  -Mm..  Colo.,  gold  strike 6S8 

Reddingtou,    J 804 

Rcdma.wie,   Sir  R.  A.   S 920 

Redner,   Arthur    440 

Reduction   of  stope   contours <"  1 053 

Reed,   F.   H..  Death  of 1114 

Reeds,  C.  A.     Arctic  copper 424 

Reflectors,  Bob-line •r.n:,    -97s 

Netiaetoriness  of  fireclay  lowered  b'v  load...'.    710 

2111        Retractors-    vessels   from   rare   earths 679 

230       Refractory  Zinc   Ore  Treatment  Co 342 

Colo  Refractory  firebrick.  Testing 967 

30,     1117       Refrigerator     Home-made «54S 

201       Regulus   or  matte — Tariff "    195 

607,     806      Reid.  J.  T.     How  to  sell  a  mine.  '  556 

961      Reifsneider,  L.  B.     Timber  preservation! ...'. !     96 

—Underground  mining  in  Cuba...  «509 

Reindeer  and  dredge,  Alaska '«350 

Reindeer-Queen,    Ida 1117 

Reinders,    \Y.      Lead-sulphide   roasting    during 

reactions     375 

Reislnger,  Jacob  A .... 69 

Reorganized  Black  Butte  ...    .        609 

Reorganized  Cracker  Jack. 

117,  280,  609,   731.  962,    1040 

R g.nuzed  kcwanas 406    769    111S 

Reorganized  White  Caps 160.   187,569    S86 

Repair  costs.  Reducing  air-drill «864 

Replogle.  J.  L M  1    sis 

Reports.    See  companies  by  name,  "Cost,"  etc 

Nature   of   private 546 

Two   notable   mining 67 

B  ports,    stamp-mill »113S 

Republic   Consol.    .Mines   Co 484 

R.  public  I.   &  S.  Co 275    807 

— Stockpiling,   Pettit   mine .'  «96 

— Drill-collaring  machine »260 

Republic  Mg.  Co.,  Ga 139 

Rescue.      See    also    "First-aid"    "Saien 

Rescue  apparatus.  Bureau  of  Mines'   new 979 

Rescue  apparatus,  Oxygen,  mine 797 

Rescue    apparatus.    Testing «985     835 

.   Ill    Zinc  Co.'s !*788 

Rescue-Eula,    Xev 1 . . ,      77,1 

,    t.itions.    Handbook    ou 716 

'  d  pumphouse »r,47 

Rest.  Steel,  for  blacksmith  shop »95 

Retort    pottery    at    Donora «652 

Retorts,  Zinc  (;->5 

Revel Ouray  Co.,  Colo ...405.  730 

Revenue  Con.    Cold,  Mont 280     I 

R  itory.      See    "Fin  n  .. 

Rex   chile-mill    testimonial 56 

Rex  Con.,  Ida 73,242,    144,845    961 

Rex  Gold  M.  &  M.  1  0  .  Colo 

Rex    mine.    Xev 606 

R  \    Plaster   Co.'s    deposit 

Rhodesia— Brit.  So.  Af.  report:  productions!!     67 
B  Hints  to  operators  of  small  mines. 1135 
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clamp.     Extension.. 

lamp     for     steam     shovel \\ 

Relation   of   wheelbase   to   radius 


Railroad    lands    prospecting,    Calif  441 

Railroad   to   Atbasar  mine.   Portable  lo->3 

Railroads,    How    they   earn   a   dollar   and   how 

they    spend    it I3n 

Rails   from    Utah,    Eiist    steel  1037 

Railway-freight   embargo,   x™. ...  ""   244 

Railwaj     .    ol  .1  :pt q51 

Railway-  Mine-track   switch 
Railway    switch.    Frogli 
Railway    S-hr.    day    357.    398 


B  itanga  Ry'.  Co... . . 
molybdenite  

n    mineral    production. 

Rice,  George  S 

Rice  Lake  dist..  Man 

Not  s 

Patch   mines   change    nous' 

Prof.     Flotation  mysterj  ...  .47 
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138,    its. 

725,  786.  919 


-c.  level,  etc 

1,1  llurgical    works.  . .  .,;,  . 
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;:  .    Mont git 

1.200  ft,    Britannia! !.'.';.'! ;;;*461 
528,     607 


Richard: 

n,   H.   D. . . 
Richmond  mine.   Mont. -Ida... 

Richmond  mine,  Mich 

Rieketts.    Louis    D 

— Dust    losses,   cop.    smelting.. 
—Growth   of   Globe  dist.,   Ariz 

Rico    Milling    Co 557 

Biddell,  G    C  .  in  Australia 

Valley,  Utah 117.  ;  70 

Bidgway,  Colo.,  placer  mining 

Ridley,  w.  F 

Ri         11   inrich 1975 

— Economic    Geology f  1074 

P.ifle  contracts,  Respecting 99  | 
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Robison's    cage    safety    device *864 

Roche,   Hon.   Dr 481 

Rocher  de  Boule  Cop 243,  924 

Rochester   Con.   Mines 160 

Rochester    Limerick 160 

Rochester  Mines  Co.    74,    160,   202.   365,   731 

845,  SS6,  1000 

— Report     429 

Rock  Creek  mine,  Calif 200,  364,  567.  923 

Rock  Excavation  Methods  and  Costs 11074 

Rock,  Mine,  in  tube  mills 906 

Rocks,  Analyses  and  assays  of 1010 

Roessler  &   Hasslacher   Chem.    Co 808 

Rogers.  A.  P.    West  Coast  travel  observations.  1093 

Rogers,  Allen,  at  Pratt  Inst 799 

Rogers-Brown   company's   Susquehanna   mine, 

365,  486 

— Screening    plant    *787 

Rogers.  C.  D.,  Ariz 115 

Roitzhelm's  zinc  distillation 91,  623 

Roller   support.   Pipe-line *667 

Rollinsville  dist.    Colo 279 

Rope-detaching   device.    Handy "1020 

Rope   drives.    Efficiency  of 679 

Rope  fastening,  Gin  and  shear *877 

Ropes.   Flat  and   round 835 

Roodepoort  United 557,  55s 

Roof  coverings.  Timber *220 

Roof-marks.    Tunnel  -survey *180 

Roosevelt   tunnel,  Colo 198.   997 

Rope  li. ullage.  Trouble  saver  on — To  keep  rope 

from   rising .  «942 

Rope   sag   formula   error 188 

Rork,  Frank  C 197 

Rose  Con.,  Mont ....365.  528 

Rose,  H      Santa   Gertrudis   *247.   »263,    *:;m, 

$345,  *371,  *390,  »425 

Rosenfeld,   Louis,   Death   of 319 

111.,  strike 2so,    In:;.    176 

Ross,    I      V      Law-  revision -'751.753 

Rossi  &  Murphy,  Ariz i;,s 

Rossman,  L    A.     Stockpiling.  Pettit  mine »96 

Nashwauk    iron-washing    plants »491 

Sen     nng  rock  from  iron  ore «7S7 

Automatic    ear-closing    device *S22 
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Rowland.  F.    E.      Chlorate  explosions 308 

Royal    Mg.    Co.,    Mont B45 

Rozelle    Oil.   Utah 924 

Rubber  conveyor  belts *10 

Ruby  mine.   Colo 73 
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Rush  dist  .  Ark «29 
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1 — Siberian   development.  . .  . 


Rns 


■-'-:.    961,     U 

4S6 

I,   949 


—Imports    (with 

Russia     metals     i 


603 

163 

....    202 

1113 

1113 

Russia  petroleum   109,    U9 

Russia  platinum 144,  385\  570.  7S0.  in:; 

Rii-si.i      Portable    railroad    to    Atbasar    mine, 
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Siberian   winter  gravel  washing..         984 
Russian  mining  development  during  war.. 
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Safety  cage  gates,   Leadville »95 
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—Consulting    and    Safety    Engineer 605 

—Safety  Bear  Club— Avoiding  tramming  acci- 
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Preventing  misfires   506 

-Accident   compensation:  insurance 113    753 

Safety   cap   box.   Convenient »79-i 

Salon      Coroner's    jury    story "37 
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Safety  wrench  for  bottom-dump  car;  knuckie- 

bar  for  side-bottom  (lump *666 

Sat;   formula.   Error  in 1SS 

Sage  brusb  ash,  Potash  from 843 

Sage-brush    dotation   oil *420 

St     All,., us  M.  &   M.   Co 158 

St.   Anthony  mine,   Ont T To.   924 

st    Anthonj    Mines  Co.,  Nev 886 

St.  James  mine.  Minn 1152 

St.   John   del   Rav,  Brazil »208 

Report    603 

St.  Joseph  Lead  Co. — Electric  powei    cost....       8 

-  Dewatering  sands  and  concentrates 27 

■    Matte   granulation 980 

Notes   163,    !6f 

st     Louis  Sm.  &  Ref.  Co 677,948,  1026 

St.   Paul  mine.  Colo 750 

st     K,  gis,   M 323,   1 1 1.  688 

Salduro  salt   deposit.  Potash  in 780 

Bale,  A     I       Drilling  and  analysis 87,  251 

Sales  contracts,   Breach  of  ore 558 

Salmon.    F.    \V.       Waterproofing    drawings.  ...  1(1211 

Silt  deposit.  Saldnro,  l'otash  in 7S0 

Salt     in    Cheshire f765 

Salt  Lake   Cy.   Land  Office 525 

Saltpeter,    Chinese    902 

Salvadora    mine.   Bolivia 139,    "452 

Sample   splitter,   Compact *746 

Sampler,   Francis   automatic   pulp *427 

Sampler.   Portable   water »343 

Sampling  copper  ores 87,  251 

Sampling,    Mill    and   smelter S9S 

Sampling   of   spelter ins.    :;.>S 

A    S.   1    M.   discussion,  etc.    I!"',.   ::::i.    152. 

561,  «909 

Sampling  placer-gravel   deposits *261 

Sampling,   Placer  test-pit.   Burma 222 

Sampling,  Santa  Gcrtrndis  mill »21s.  »25ii 

Sampling.    Some   ohservations   on *  1 1 1 1  ."> 

Samuel,  J    M      Dust-flue  mortar 98 

San  Francisco  mine,  Pern »S!)1 

San    Gregorio    mine.    Peru 585,    57S 

San  Jose  mine.  Bolivia *533 

San  Pedro  Cop.  Co.  report 1S5 

Sand   flushing    In    India 940 

Sand  lift,    Baker   cyanide    plant *46 

S;iihIs   and   concentrates,    lieu  atei  ma     st     Jos 

Lead    Co 27 

Sandstorm-Kendall,    Xev 280,    02:: 

Santa    Gertrudis — Pachuca   mill    »247 

— Metallurgical    experiments    *2i>3 

■ — Patio  process    *64 

Switch  for  signal  system *304 

■ — Loading   chutes    *345 

— Mining  practice    *571 

Flotation j  cyaniding  concentrates  »261,  roil,  71S 

Steel    shaft     Mts «590 

Self-closing    shaft     gate »42n 

Notes -in',  324,    1S7.   529,   731,  924,   1040 

Santa  Rita  Devel.,  X.  M 21::.  vns.  sm;.  962 

Santa    Rosa.    Calif 11T,.    687 

Sa"  phires,  Mont 800 

y,,g,,  mines  phot,, *1062 

Sun,  or.    A        Metallography    and    Heat    Treat- 

in    of   Iron    and    steel f360 

Savage.   Hate   ,v.    X, across.   Xev 433 

|    ■        C c       Sage   oil *421 

Scallon,    Edward    1' 1114 

Schaller,  W    T.     Mineralogic  notes fl55 

Schaphorst;    M     F       Belt-slip   formula 183 

licit    .halt    «426 

Matter  of  slack  belts *467 

—Economy   of   solid-woven   belts *747 

— Metal-expansion  chart    *S2  1 

-  Belt-length  chart  *.M',s 

— Pulley    computation    chart *rt0G 

Scheelite-gold   ore   milling.   Otago,    N.    7. *:'10 

Scheiber's    tests,    rescue    apparatus *985 

Schenectady  mine,  Ariz 364 

Schirmeister,  H.     Binary  alloys  of  aluminum  854 

Schlesinger  Radium  Co lir,l 

Schlundt   radium  extraction 550 

Schmotzer  lead-plating  process 169 

Schoch,   E    r 134,    112 

Scholarships.    Sp.inish-Auicrican     lira; 

Scholarships,   Weardale   Lead  Co 563 

Seholz.    Carl    952 

Schools.    State   mining.      See   state   names. 
Schools  to  train  foremen  for  chemical  indus- 
tries         799 

Schoop    metal-spraying    process *111 

Schumacher,   Ont. — Report    469 

Notes    :i     202     106,    145,   731,    924.    1000,    1079 

Schuylkill    mine,    Ariz 403 

Schwab,  C.  M..  on  efficiency 995 

— Reported  mine  and  furnace    purchases 1118 

Scobey,  Jesse    727 

Scotch    shale    oil    output 119 

Scott.   II    B       Stoplng  at   Miami «495 

Scott.   H.    E.      Safety   for   hoist,  engineers    7  15,    870 

—Johnson    district.    Ariz »1132 

Sett.  II.   K.      Manganese,  Bukowina 7S2.  9::", 

Sell.    Horace   Albert 401 

Scott   mine.   Mo 48(1 

Scrap.   Magnet    for  charging 550 

Scrap    metal.    Reclaiming 67S 

Scraper,   Belt-shod   steel-floor »665 

Scraper.    Riley's   new.    Alaska SS3 

Scrapers,    Conveyor-pulley    *605 

Scratch    Gravel   mine.   Mont 568,   845 

Screening   rock   from    iron    ore,    Susquehanna 

mine    *7S7 

Screw.  Holding,  for  slotting *59 

Searles    Lake    potash 57S 

—Notes 156.  607,  841,  922.   971,    1039 

Seaton    mine,    Colo 1153 

Seattle.     See  also  "Experiment  stations." 
Seattle-Contact   Cop.,   Nev 321 


Page 

Seawi  ed,  Pota  ih  from  Calif 1070 

Secondary  metals  in  1910 275,  7X5 

Secrel    Pass   Gold  Top,   Ariz 442 

Seddon,   William    276 

.Selenium,    Reduction    of    acids    of 1131 

Sclivanon",    It        Lime-iron    singulosilicatos 66 

Sell   a   mine.   How   to 219,   350,   556,    1106 

s g     ahead     917 

S,  iluig    custom    ore Mil 

.Selling   in   South    America 383 

Sells   mine,    Dtah 487,   962,    1040 

Si  mlnole,    Tooele    Co  ,    Utah 569 

Seneca    Con.,    Calif 241 

Sen,,.,     Mg. ;    Se i     Cop.,    .Mich 1 1)7  K 

Report     429 

Seneca-Superior,    Ont 689,    844 

Se,,ul  Mg.  Co.  report 829 

Separating.      See    also    "Concentrating"    and 

cross-references. 
Separating  wolframite  from  tin 139 

.Separator    for    air   line '11197 

Separator   for  gasoline   line *1H97 

Separator,  Jobke    improved   magnetic »S17 

Si  rbia,  Austrian  mining  in 814 

Settler,  Cot,    blast  furnace  circular *171 

Si  mi  Thirtj   mine,  Colo 156 

Seven  Troughs   Coalition    117,    202,   324,   406, 

568    731 

Sevrell,  B.   F..  Estate  of \    154 

Shaft    accident.    Holmes    mine,    .Mich 1152 

Shaft  and  slope  hoisting  safety 836 

seen    gate,   Self-closing,   Santa    Gertrudis *425 

Shaft    gate,    Simple.    Junction    mine *1020 

Shall.    II. a, in, line   for   inclined *303 

improvised   sinking   pump *345 

Shaft   oil-drip   receptacles •1061 

Shalt    plumbing     2-shatt    method 335 

Shaft    sinking.    Broken    Hill     Lighting   by    re- 
flector         426 

Shaft.   Sinking    Orkla    Co  '-.    Wallenberg,   Nor- 
way hj    l.ongycar  Co *811,  »552,  »830 

Shall     sinking.    Rapid,    wtih    suspended    bulk- 
head,   Chief.    Con •90:{ 

Shaft-sinking   record.    World's    -Crown    Mines, 

Transvaal    1096 

Shaft   sinking.    Sain,,    Gertrudis «373 

Steel    shaft    sets •3911 

Shan   straightening    methods     »38 

Shaft  iie.i,  ring  examples,  Dome,  New  port  and 

Shall,   Turning  general,,!,  with   small  lathe.  .*11U2 

Shatter   mine,   Mont Ill 

Shafting.    Safety   collar   for •1101 

Shafting  level,  Simple »:;7 

Shafts,     Huty    to    safeguard 500 

shale  industry.  Bituminous,  in  X.  \y.  Colo..»l0ll 

Shall     land.,.    May    withdraw    oil 1031 

Shale-oil    output.    Scotch 119 

Shales.  Oil,  Dtah,  Xev 198,  324 

Shamrock    mine,    Out 281,    886 

Shand.   Norman    M 684 

Shanking    dull     I «;5S7 

Shannon.    Ariz.    157,    15S.    322     .all.    185.    729, 

960,    10  15,    1077 

-Reports    185,    i78 

Sharpless,  F.  F.     How  to  sell  a  mine 356,  556 

Not  always   a   wildcat .lint; 

Shasta   Natl.  Cop    Co 404 

Sham „k  An/     157,    31  i,    322,    527,    567,    729, 

806,  922.   11177,   1116 

-Eight    mouths'    production 503 

Shaw.    Quincy   A *193,    216 

Shears  and  gins,  Dse  of *S70 

sheave,   inspiration   hoisting *715 

Sheet    and    Tin    Plate    Mfrs.,    Natl.    Asso.    of, 

276,  611 

Sh,,i    metal.  Lead-coating 1017,   1112 

Sheet-pile    foundations,     l'umphouse *101S 
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Shi  1,1  i,    Mr     Co 279 

SI  ell    oil    1   uds,    Calif 362 

Shell, h,., r.   W       Flotation.   Mt.    Morgan 755 

Shenango    Furnace   Go's   headframe »788 

Sheridan    L    M       Labor-union  tyranny 910 

Sheriff  Mg.,  N.  M 1000 

Sherman,   William   O'Xcil 197 

Ship  scarcity  and  preparedness  for  Argentine 

trade    148 

Shoe  for  hauling  pipe  or  timbers *5l  I 

Shop.  Kinks  for  mine *1101,  1112 

S i     George    X 958 

Short's,  Judge,  parable 953 

Shovel.  Bucyrus  elec.,  Granby  mine,  B.   C...*979 

Shovel,  steam.  Rail  clamp  for *i:;s 

show  I     Steam     lafety    suggestions 425 

Shovels     -  B  a    for 221 
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Siam       I     ■        inports 1090 
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Silver    King.   Colo 486 

sih,  r   Mug  Coalition,   Utah 609,    1040 

Silvei    King    Cm.    Utah    2112,     a,,, 

■     886,   921,    962,    1010 

Silver,    .Mich      834 

Exploration   923 

Silver,    Out 686,    711 

Silver-palladium,     platinum     substitute 512 

Silver  Peak  mill,  N.  S    W 53 

Silver,    Peru    70S 

Silver,    Peru,    deposits •583,    586,    *889,    995 

Silver    Pick.   Xev 187,    731,   8U8,    1010 

Silver     price     fluctuations 557 

Silver,    Rhodesia 67,    579 

Silver  Run  mine.  Ark 297 

Silver    Shield.    Utah 117.    2S1,    846,    1154 

Silver    Side.   Am.    Fork,    Utah 997 

Silver.    South    Africa 1017 

Silvei    Standard  mine.  B.  C 808 

Silver-tin  mining,  Bolivia  *533 

Silver   Tip    mine.    Troy    dist 844,    885 

Silver,  U.  S.,  in  1915— Outputs  by  states 67 

Silver,   Utah US.    113,    1076 

Silverado,    Ida 212,    608,    885 

Silverton,   Colo.,   activities 2,7 

Simons,  T.     Dip  and  strike  calculations  •270, 

erratum   55s 

-Efficiency  of  comp.-air  installations  1047,  *1087 

Simpson.    J.       Engine    stop *303 

Simpson.  Lieut.   Geo..  Death  Of 8S2 

Sindieato    Petrolifero    del    Oriente     Boliviano. 

71,    162 
Singewald,  J.   T..  Jr.      Gold  mines,   Brazil..  .*207 

-Exploitation  of   Chilean  mines »289 

■Patino  tin  mines.   Bolivia *451 

-    Silver-tin    mining,    Bolivia *533 

Prominent  mines.  Junin.  Peru '583 

— Morcocha  and  Casapalca   districts,  Peru...*889 

-Mining  industry  of  Bolivia »100a 

— Huayui-Potosi  bismuth-tin  mines,  Bolivia. *1065 

Titanlfeious-niagnesite  studies  255 

Singulosilieates.    Lime-iron    66 

Sinking      See  '■Shaft,"  "Pump" 

Sinn,    Francis    P 842 

Sino-.Fapane.se    In, I.    lev     Co 2S4,   324 

Sintering    practice,    U     S.    lead *671 

Sioux    Con...    Utah    529.    6119.    689,    770,    924,    1154 

Siph   ii    foi    parting    acid *945 

Sisterinans.     F.     H 1075 

mine,   Calif 143,    56  7 

i  les vt',7 

.    Okla 961 

os    M  .  .lr 481 

I..,,  ton   double-end *506 

\  a   tic,   inspiration *541 

s      Electrolytic  copper  reiluing..   874 

Oad    base 138 

Slag     disposal.     Anaconda's *637 

Slag  lining  for  launders 

Slag  shells.  Blast-furnace 626,  683 

slags.    Blast-furnace    1130 

Slags    Ferroalloys  from  German 991 

Slate  Creek.  Calif.,  dam 143    961 

Sledge    for    pipe   or   timbers *344 

Slick.    E.    E 766 

Slimes  agitator    Propeller "Ho.   2.11 

Slimes    disposal,    S.    E.    Mo 365 

Slimes  settlement,  Joplin  mills 6S6 

Sliscovich  mine  flotation  tests 820,  949 

Sliver  mine,  Minn Is'1 

Sloan,   William 1036,    1114 

Sloss-Sheffield  Steel   &   Iron 884 

Sloughing-off  system.  Bunker  Hill *36 

Small  Hopes-Boreel  Mg.  Co i66 

Small  mine.   Development    ol 1148 

Small    mines.   Hints  to  operators   of 1135 

Smelter    sampling,    Mill    and 898 

Smelters  refuse   ore   shipments 878 

Smeltery.  See  also  "Furnace,"  "Converter," 
"Roaster,"  "Electric,"  metals  and  com- 
panies by  name,  and  details  specifically. 

Smeltery,  Ark.  Zinc  &  Smg.  Corp *655 

Sm,  ii,  rj     Caiama '930 

Smeltery!   Calumet   &   Ariz 063 

Smeltery,  Cop.   Queen   equipment 620 

Snielterv-fume  precipitation.  Cottiell.in  I 

— Furukawa  and  other  plants »983,  1079 

Smeltery-fume  treatment,  Anaconda's  Cuttrell, -<-"*> 

*269.ig4A 

Smeltery  gases.  Sulphuric  acid  from  copper,  •fir?]  J 

Smeltery,  Internal!.,   Miami.   Ariz.— Reverter- ' 

atorv  furnaces,  dust  losses.  etc... '585 
Smeltery    Xorthport.  Wash  .  .  '67  I.  672.     6 

Smeltery  smoke  and  Ont.   bees 1038 

Smeltery   smoke.  Ariz 

Smeltery   smoke,   Calif.— Penn   decisions,   etc.,  ^-A 
<JT)  107 

— Cement-plant  potash  for  orang'eT. lj>2 

Smeltery  smoke.  Utah 72: 

Smelting   copper.   Naltagua,   Chile 

--Photos. -471.   »680 

Smelting  lead  at  Tooele.  1  ian  Noti  in— Pal- 
let-travel speed  :  double-tier  jackets  ;  tuyere 

in  back-end  jacket,  etc 1100 

Smelting  non-ferrous  metals 

Smelting  number.   This 68L 

Smelting  of  mercury  ores *630,  *634 

Smelting-plant  kinks  and  wrinkles *664    *666 

Smelting  practice   at   Ariz.    Cop.    Co.'s   works. 

Smelting  practice  in  U.  S..  Lcad..*671. 
Smelting  rates  discussed,   Colo 111. 


-to-One 
Sizing  flotatioi 
Skelton, 

Skinner,  ' 
Skip  dinii 
Skip  load 
Skowronsl 

Slag 
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Smelting  zinc   at   Donora *U1S 

Smelting-works  tramways *613 

Smitli.   Archibald   G 604 

Smith,  E.  A.     Cappelen— Photo »629 

Smith.  Fred  D 766 

Smith,  G.  0..  Report  of 1014 

Smith.  H.  B.     Matte  granulation 980 

Smith,  Le  B.     Frogless  switch '1098 

Smith,   Lyon 112.    564 

Smith   mine,    Minn 1152 

Smith    R.  F.     Safetv  cage  gates *95 

Smith,  R.  \V.     Flotation  of  flour  gold »25 

Smith,  \Y.  E.     Mining-law  revision 869 

Smiths  Flats,  Calif.,  diamonds 814 

Smoke.   Smeltery.     See  "Smeltery." 

Smuggler  mine,  Colo 277.   527,    tl51 

Snowstorm    Mines    Con.  ;    Banner    &    Bangle, 

116.  365.  528,   769,   M  I.  885.  1000 

Snyder,    Blanchard   M 112 

—Launder   flotation    machine *1060 

Snyder    George  T 361 

Snyder   mine,   Minn 56S 

Socavon  mine,  Bolivia *534 

Society   for   Elec.   Development 481 

Society  for  Promotion  of  Engineering  Educa- 
tion.     Statistics 231 

Society  of  Chem.  Industry 958 

Socorro  M.   &  M.  Co.  and  Pacific   mine 

117.   243.   445.   609.    960.   962 

Soda  ash.  Owens  Lake.  Calif 729 

Sbhnlein,  M.  G.  F.     Combination  pulp  classi- 


ll,i- 


182 


Solution   sampler,    Cop.    Queen *343 

Solvay  Process  Co 1  56,  578 

Sonoma  magnesite  mines,  Calif *225 

Sorensen,  S.  S 1036 

South  Africa.     See  also  "Transvaal."   "Rho- 
desia." 

South   Af.   chemical    industries 376 

South  Af.  diamonds 595,800    :   18,    LOU 

South  Af.  mineral  production 1017 

South  Af.  miners'  phthisis  prevention 898 

South    Af.,    New     gold-mining    areas    to    be 

opened  in 7:17 

South  Af..  Mining  situation  in 595 

South  Am     !  ' '    74 

South  Am.,  s  lling  in 383 

South  Am. — West  Coast  travel  observations.  .1093 

South  Am.  trade.  Preparedness  for 148 

Smith   Cornelia,  Ariz. 72 

South  Dak.   gold  and  silver 68 

Smith  Eureka.   Calif 279,    1116 

Smith    Hecla.    Utah, 

7  1.  117.  160,  2112    281,  324,   17';.  886    10 

South   Hecla   Ext.,  Utah 689 

South  Keystone  mine.  Calif 881.  922,  1110 

South    Park,    Utah 529 

Southern   Cross.  Calif 104,   SOU 

Southern    Pac.    lands    prospecting 441 

Southern  Ry.  geological  dept 931 

Southwest  Mo.  M.  S.  &  S.  Asso..484,   1115,  1153 

Sovereigns,  Price  of  English 237 

Spad  drill.  Light «1136 

Spain  coal 201,   968 

Spain  mineral  prod,   for  1915 968 

Spain .  Mining  in  Huelva 796 

Spain,  six  months  exports 189,  531 

Spanish-American    scholarships. 956 

Spanish  engineers'  inspection  trip 934 

Spanish   mines  consolidation 815 

Spassky  Co.'s  mines.  Ry.  to 1023 

Specific-gravity  apparatus *305,   452.  *1021 

Spcdding,    John    F 604 

Supports  for  transits *302 

Speed.  F.  B.,  Jr.     Lead-zinc  mining  in  Va  ....   511 
Spelter.     See  also  "Zinc." 

Spelter,  Cadmium   in 331.   561,   »909 

Spelter,  China :;::.;,  .-,62,    a:    n"_ 

Spelter,   Cost   of  producing 1115 

Spelter  grades  and  uses — Paper  submitted  as 

addendum  to  A.  S.  T.  M.  report 3:;i 

Spelter  market. 

68.  151,  316.  519,  839,  S80    917.  1147 
821     linn 

Spelter  plants.   Italy     Siberia,    Australia 103:; 

Spelter   price  and   Creur   d'Alenes 114 

Spelter  price.  British  view  of 151 

Spelter  production  abroad 

Spelter  reclassification  pro]  i     Soc. 

for  Testing  Materials L96 

Spelter-redistilling  furnace,   Engle.  «213 

Spelter.  Refined    .  .   sso 

Spelter,  Sampling  of — A  controversj  ;  A.  S.  T 

M    specifications,   etc lot 

Statistical   position  of 

zinc  tailings  treatment 435 

Spilsbury.    E.    B.      Limestone   pr. 

weak  copper   solutions 

Spilsbury,    Persifor    G 801 

Spirlet     furnaces 022,    741 

Spitsbergen   coal  mines   purchase "'.ins 

Splinters  in  fingers.   Finding 749 

Spokane  Belle.  Wash r>2!. 

Spokane    U  Club .'.'.  4  si 

horn *  1 135 

Spraying  process.  Schoop  metal 'Ill 

Springer.     Calif 322 

Springfield  Tunnel,  Calif 364,  687,  999 

Stack  damper.  Home-made «666 

Stack  foundation  test,  Pittsburgh «98 

stack.  Tames  1: r.24 

Stage  crushing.   Development   of 61 

Stamp.  Don  Charme's  Tremaln  steam — Setting 

it    up    in    Chile ,   »i7 

Stamp-guide     reinforcement *1137 

Stamp-mill    reports *ll:.s 

Stamp  mill.   Status  of 60 

Stamp-milling   costs,    Alaska    Treadwell 46 

Stamp-milling  hints,  Australia 980 


Page 

Stamp  milling,  Santa   Gertrudis *24S 

Stamp-mortar  blocks.  Replacing *391 

Standard   Chemical    Co 805 

— Tests  with  uranium-steel  tools 224,   707 

Standard   Oil  interests 362,   731,   770 

— Cheaper  gasoline  predicted 144 

Standard   Silver-Lead,  B.    C 569    731.  8S6 

standard  Tungsten  Co 271 

Slander,  H.  J.     Mill  and  smelter  sampling .  .  .    8!i8 

Stands,  Oil-can  and  tool *58 

Stanley  Mines  Co.,  Colo 485 

Stanton.  F.  McM.,  Death  of 522 

Star  Antimony,  Ida 116 

Stark   City.   Mo 961 

Start.  Motor  would  not 1059 

Staver,    W.    H 564 

Stead,  J.  E.     Effect  of  tin  on  steel 790 

-Oxidation   of   nickel   steel 1085 

Steam  power  from  waste  gases,  Ariz.  Cop.  Co.  638 
Steam    shovel.      See    "Shovel." 
Steam-temperature   diagrams.    Power-plant.  . .   *19 
Steel    Damascus,  from  Mt.  Lebanon  ore....*1085 

Steel  detection  in  wrought-iron  pipe *304 

Steel,   Drill.      See   "Drill." 

Steel,  Effect  of  tin  on 790 

Steel    furnaces.    Electric.      See   "Electric." 

Steel.  Manganese  and  chrome,  for  grinding.  .     62 

Steel   mills   health   conservation 654 

Steel  mill.  New.  in  Chile 1090 

Steel.    New   tool— Reactol 163 

Steel,  Nickel.  Oxidation  of 1085 

Steel  products.  Rise  in 994 

Steel  rest.  Blacksmith-shop *95 

Steel   sheets.   Lead-coated 1017,    1142 

Steel  statistics.     See  also  under  "Iron." 

Steel.     Structural,    estimations 646 

Steel    Tempering   and   annealing 344 

Steel,   Tool.   Uranium   in 224.   707 

Steel.  U.   S.,  in   1915— Production 143,   163 

Miscellaneous    production 342 

St.  el  works  for  Siberia 78!) 

Steele.  John  N 842 

Steels — Testing   dredge-bucket   pins *377 

Stefansson   expedition 124,  523 

sti  idle.    E.      Rescue   apparatus 797 

Stein.    William   F 276 

Steinmetz  on  four-hour  day 1073 

Stereoscopic   sight,   Cultivating *743 

Sterling   iron  mines,  X.   Y *474 

Stevens.   Frank   G 958 

imp.    Colo *186 

Stevens     W.    C 1114 

Stewart,  Ida 201.  275.    105 

Slim  ,    Norman  C 440 

simk   broker's  initiation.   Toronto 1149 

Stockpiling   at    I'ettit   mine *9r. 

Stocks,   Curb 1073 

Stocks.   New    wildcat S02.    1110 

Not   always  a  wildcat 981.  1106 

storks    lint  .  manipulated 115:; 

Stocks    The  copper. .  .274,  602,  880,  956.  ''57.  11171 

'    Whit  is  tlie  matter  with  copper? 274 

Sto«        1  n  '..ling-grate »62l 

Stoddard  Milling  Co..  Ariz 200,   567 

stone,    Aii,  11 lithographic 10211 

1      1       Grades  of  spelter 331 

\   cad 111   myth? »909 

Stope   contours,   Reduction   of *1053 

Stope   surveying,   Mt.    Lyell »129 

—Mining  and  stop?  filling *416 

Stopes  filled  by  flushed  sand,  India 940 

Stoping   methods   at    Miami *495 

"Stoping" — Mining    nomenclature 175 

Stoping.     Top-slicing     and     shrinkage — N.     J. 

Zinc  Co.'s   pillar  mining *217 

Storage-battery  cars.  Cop.  Queen. »905 

'.'it. -iv  jiiiis,  !.. -ad-plating 169 

Storage    bin.    2 "1  nnn-tou.    Inspiration *542 

Storer.    Emil.   Death  of 920 

Stothoff ,    W.    S 481 

Stove,  Prospector's   390 

Straightening   methods.    Shaft »38 

Strain,  Robt..  Jr.,  Death  of 440 

Straits    tin 203 

Stratton's  Cripple   Creek  M.   &   D 52S 

Stratton's    Independence,    Ltd 811 

Straw.  Concentrates  shipp?d  on 711 

Strawberry  tunnel  survey  methods M050 

V     L.    H.      Law    •!  cistons    SI.    no.    107, 

127,    133.    178.   212.   2:'.'.    251.    3111     :;  I 

1:,    115.   460,    194,  500,  542.  558,  577, 

582,  72:;    753    835,  855    906    934    971,  902. 

11152.    lias.    1125.    1126.   1134 
Strike    and    dip   calculations    *l.".o,    *27n,    er- 
ratum       33s 

Labor.      See    "Labor." 

■    'ii  '      1   ilit      activity S06 

Stripping,   Track   shifter    for »940 

Strontianite  and  celestite 820 

Strontium    in    Arizona 814 

Strontium    in    1915 938 

Stroup,    Thomas    A 401 

Belt   and   bucket    elevators 473 

II    I 231 

Studs,  Removing *:,9    *667 

sturtevani     CI  1       1117-, 

rine   freighter  "Deutschland  " 

151,  236,  318,   138,  412,  806.  919.  960 

I'la 71      1 1177 

Suction   pipe.    Steadying  the '1059 

Sudbury.    Diamond   drilling    at 

Sudbury  nickel  ores.  Geological  relations   10  1. 

517      •55  1 

Sudbury    Nickel    Refineries,    Ltd 117 

Sullivan,   Michael  H 1031; 

Sullivan    mine,    B.    C "   o/>4 

Sulphide    Corp.— Flow    of    air    in    lead    blast 

furnaces   39-7 

— Production      "    aai 
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Sulpho-cyanide  method,   cop.  assay 87.     231 

Sulphur,  Chile    »292 

Sulphur    Co.,    Los   Angeles 321.      568 

Sulphur   Co.,   Midwest,   in   Wyo SOS,     S46 

Sulphur,    Japan 513,       536,       571 

Sulphur,   Recovering  elemental,  from   sulphur 

dioxide — Lamoreaux   patent    99 

Sulphur.  Sicilian,  production 234 

— Earthquake   at  mines 152,     310 

Sulphur,   Tex.,  notes 406,   731,   1079 

Sulphuric-acid    dept.,    Donora *650,    *654 

Sulphuric-acid    plant,    Garfield 239,    525,    1076 

Sulphuric  acid  from  blende  roasting.  Im- 
purities   in    86 

Sulphuric  acid  from  copper  smeltery  gases   *1121 

Sulphuric-acid   price   lower    919 

Sulphuric    acid,    U     S 386 

Sultan     mine,     Nev 121 

Sultana    (See   also   "Cuyuna-Sultana") 999 

Sultana    mine,     Calif 1116 

Summerhayes,    M.    W 154 

Summerland,    Calif.,   kelp   plant 1070 

Summit   dist.,  Mont.,   discoveries 60S 

Sun    Tungsten    Mg.    Co 200 

Sunday  Lake  mine.  Mich 688 

Sunny    Smith.    .Mo 568 

Sunnyside   mine,   Ariz 442,      806 

Sunshine  mine,   Calif 241 

Sunshine    mine,    Ida 688 

Superior    &    Boston,    Ariz 607 

Superior  Cop.  Co 722.  S41    1039,  1078,  111S 

— Report   349 

Sure    Pop    mine.    Ark 297,      *351,      32S 

Surface-plant  illumination    711 

Surprise,   Nev 2S0 

Survey,  Geological  (See  also  statistics  under 
names    of   products)  : 

— Age    of    employees.    Average 1038 

-Alaska    maji    8 

— American    ozokerite    mining 353 

-  Analysis  of  Silicate  and  Carbonate   Rocks   1010 

— Antimony  Deposits   of  Alaska 494 

— Bauxite-brick    linings    1092 

— Cards    of   publications 332 

—  Chromite    production    increasing 259 

— Cottonwood,  etc.,   dist.    survey 362,      566 

— Debris   problem,   Hydraulic   mining 1045 

— Graphite    mining.    Southern 222 

— Juneau  Belt  report  preparing 1038 

-Magnesium,  Importance  of 991 

Manganese,   Reports  on 294,     456 

— Mineralogic   Notes,    Schaller's 1155 

—Nickel    discovery,    Calif 310 

— Oatman    dist.    map    work 607 

— Petroleum  production.  World 409.     419 

Placer-statistics   collection   may   be   discon- 
tinued     1153 

-Potash,    Salduro    salt    deposit 780 

Potash    search    result 1014 

Potash,    Tex.,    Prospecting    for S63 

— Promontory   district,    Utah 476 

— Prosperity    in    mining 191 

— Quicksilver   developments    419 

— Report    of    Director 1014 

— Tolovana    gold    gravels.    Alaska 558 

Tungsten    prod,    in    1916 -313 

— "Wood   tin"    in    Nevada ; 455 

Survey  methods.    Strawberry    tunnel *  10.1O 

Surveying — Bob-line    reflectors *505.    *97S 

Surveying — Convenient  backsight   824 

Surveying — Dip   and   strike    calculations   from 

drill-hole  data  »136    »270,  erratum 338 

Surveying.   Introduction  to   Mine tl074 

Surveying.   Lamp   for   mine *465 

Surveying,     Practical     notes    on     mine — Wis. 

dist *333 

—In   Chosen    717 

Surveying,    Stope,    Mt.    Lyell »129 

Surveying— Tunnel    backsight    590 

Surveying  with   bicycle.   Rapid 976 

Surveyors',  spad    drill,    Light *1130 

Surveyors'  steel  tape,  Field  mend  for *1136 

Surveyors'     transit    supports *302 

Surveys,  Devices  for  Milwaukee  tunnel — In- 
strument table;  roof-marks;  grade-sight- 
ing   fork    'ISO 

Surveys — Numbering  mine   workings *977 

Surveys — Stope-contour   reduction    *1053 

Susquehanna    mine,    Minn 365,   486.    1154 

— Screening  plant    *787 

Sutherland.    T.    F 481 

Suverkrop,   E.    A,   Jr 920 

Electric    furnaces    in 868 

Sweden.   Mineral   output  of 775 

Sweden    zinc    775,     802 

Sweeney,    H.   P 524 

Swindin.    N.     Acid-resisting    iron    apparatus    1090 

Swiss    aluminum    in   Germany 1017 

Switch.    Frogless »109S 

Switch.    Inexpensive    track *667 

Switch.  Mine-track   »903 

Switch.    Practical    electric   safetv *590 

Switch.    Signal.     Santa    Gertrudis »304 

Sybil    mine.    Calif 73 

Sylvanite,    Out 202.      406 

Symmes.    Mo 115  1 

Syndicate  managers,  Power  of 376 


Table.   Chavalier   and  Reche  dry-ore  concen- 
trating       508 

Table,    Empire    long-stroke »428 

Tacitus,     the    historian — Date 119 

Tacoma    Smeltery.      See    "American    Sm.    & 
Ref.   Co." 

Tag  for   valves.    Identification »393 

Tailing    flumes.    Detroit    Cop.;    liners *645 
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Tailings    dam.    Argonaut    mine •2H5 

Tailings   dredge,    V.    &    II..   in    winter »90 

Tailings   dredging.    Bonanza    Creek,    Yukon    »ni2l 

Tailings  stacking,    Flat    Rlv.   dist *2 

Tailings    storage    dam,     Inspiration *157 

'I'akilma     Sing.     Co.,     Ore 360 

Tally,    Robert    E Sill 

■    Fire   methods.    United    Verde Til" 

Tamarack,    Mich.    310,    722,    769,    807,    923, 

1077,    Ills 

—Report     349 

Tamarack   &    Custer,    Ida 71,      144,     so; 

Tanganyika   Concessions     Report    912 

—Blast-furnace  design    *658 

Note    145 

Tank    ear.    Drill-supply *904 

Tank     hoops.     Half-round *97 

Tankersley,   Edward   4(12 

Tanner.    W.    Lee    9211 

Tanning    Chemistry,    Education    in "'.Ill 

Tap,    Squaring    up    hand "38 

Tape,   field  mend  for  steel *1136 

Tapping  arrangement,   Matte * 1 74 

Tapping-bar   withdrawing   device '600 

Tapping    blast    furnaces    by    electricity 516 

Tapping.    Depth    gage    for *llll2 

in    Creek,   Okla 36  i,      80! 

Tarbox,   Mont 160,    486,    769,    845,    1040 

Tariff    decision      Matte    or     reguliis 195 

Tariff.    Tungsten,    wanted 1092 

Notes 302,       483.       688 

Tariff — Zinc    appraisement    800 

Tarsus     mine.     Colo 

Tash-Orn.    Out 609,      689,      989 

Tashof,    Ivan    P 481 

Tasmania    gold    discovery 816 

Ta\    ass.  ssmellts.     Excessive      Wash      decision       354 

Tax,    tan     excess    profits 114,      844,      922 

Tax,    Chile    cop S)ii7 

Tax,   Iron   Blossom,   dispute 243,      402 

Tax    law    valid.    Alaska     license 1125 

Tax    on    copper    and    munitions    109,    150,    104, 

236,     317,     358,     521 

-Notes lis.      198,     310 

Tax    on    intelligence.    $17. Him. mill 1133 

Tax,   Ont.    mining-claim,    increase l»77 

Taxation    Act    amendment.    Leasing    forfeited 

It     i'    claims   under 192 

Taxation,    Ariz       Mine    assess ills 157 

Taxation.    Brit,    milling    companies     Aramayo 

Franeke    move 536,       562 

Taxation,    Calif.,    Tuolumne    Co.... 320 

Taxation.   Calif,    uniform    mine 133,      ill 

Systems    in    various    slates 434 

Taxation.   Colo.    Metal   Mg.    Assoc    and 482 

Taxation.     Ida.,    of    mine     proceeds 1052 

Taxation.    Mexico     (See    also      'Mexico")     502, 

609,      762,      960 

New   schedule    1108 

Taxation,    Mont 70 

-Butte   companies'    Bled   statements 156,      160 

Anaconda    mineral   land    case 542 

Taxation.    Utah     Const     amendment 767 

Taxation.    Wis.    i -ore    transit 84(i 

Taxes,    Income,    Computing 254 

Taxes,   Peruvian   export 990,      106 

Taylor,    H.    W.,    Heath    of 107 

Taylor,    .1.    Frater 7110 

Taylor.  J.   S..  Death  of 727 

Teague,    Win.,    Death    of 238 

Teck-Hughes,    Out 988 

Teddy,    F.    T.      Grade    templet »866 

Tefft   mine.   Calif 999 

Tek  M..  M.   .x-   L    Co.,  Colo 730,     769 

Telescope    mine,    Colo 73 

Telluride    Chief,    Ariz 72 

Temiskaming  and   Beaver.   Geological   expora- 

tions    at     -*466 

Temiskaming  mine.  Out    74,     202,     281,     7711.     9112 

Teinperatumes.    Morro   Velho    mine *208 

Tempering  and  annealing 344 

Templet.   Adjustable   grade,   etc *866,    *302 

Templeton.   Kenly    &   Co.'s  jack *793 

Tenn.    barytes    938 

Tcnii,    Coal.    I.    &    R.R.    Co 241 

Tenn.    Cop.    Co.  ;   Tenn.    Cop.    &    chein.    Corp. 

71.    275.    415.    689,    763,    7711.   841,   846,    962,   1040 

-Sulphuric-acid   plant    1121 

Tenn..    Manganese    in *545 

Tenn.    mine.   Ariz 71,    485,    1077 

Tenn.    Zinc    Co 6S9 

Test    codes.    Power-plant 545 

Test  for  molybdenum.   Improved 141 

Test-pit   placer  sampling.   Burma 222 

Testing    dredge  bucket    pins *377 

Testing    materials.     Am.     Sue.      Spelt,  -r    classi- 
fication  108,       158        L96,       131 

Statement  on  cadmium 331,  561,  *909 

Pi i     on    testing    firebrick 967 

Notes    69,     112 

Tex. is   Graphite    Co  222 

Texas  mine.  Nev.   Co.,  Calif 241.  4114 

Texas    Mg.    Co.,    Calaveras    Co..    Calif Is, 

Texas  ozokerite   deposit 434,      412 

lotash,    Prospecting    for 803 

Texas   sulphur   notes 406,   731,    L079 

Texas.  University     state  geology 442 

Teziutlan,    Flotation    at 29,    1142 

Thallieimer.  II.  M.  Arsenic  in  brass 1099 

Tharsis    Sulph.     &     Cop.     report 117 

Thermoelements,    Protected    125 

Theurer   &    Dixon.    Mo 405 

Thielman.    Julius     11 50 

Thomas.    D.     It 1036 

Thomas,   F.   P.,   Death   of 396 

Thomas    Iron    Co 571 

Thomas,   \V.    C 440 


Thompson,    I.     S      S.    \v.    Ya     lead-zinc   de- 
stine   iteel    pros] ting   bit *1058 

1 1 p  i  'I    mine,   Minn 688 

Tl isoli,     Elihll.    awarded    medal 968 


Thread    cleaner,    simple »39 

II, i.  .Him     ends  "i   bent  pipe *iui7 

Three      Holies     ,X      Cnlisillillies 0'.  , 

Three    Kings.    Utah         366,    569,    886,    lulu.    1079 

In.    Track,    from    scrap    structural    steel •I'.lil 

Timber    Unite    mill.    Mont.    *1,    »12.     13,    259,      7119 

i'ii r   chutes    548 

Timber  economy,   Ohio  caving  system 748 

Ttmber-prcsei  ration     method,     Simple 90 

Tlmbet     Safet]    logging    rules 5,sx 

Timbering     Driving    raise,    Britannia *461 

Timbering  shafts.  Dome.  Newport  and  Creigh 

ton     mile.     *5SS 

Timbering     Stoplng    at    Miami *495 

Timbers,   Driving   lath,   with  jacks 183 

Timbers,    Lignum-vltae    tunnel 878 

Timbers,   Old   Spanish,   Santa   Rita *696 

Timbers,    Shoe    for    hauling »344 

Timbers,    Steel    shall.    Santa     Gertrudis »390 

in, ri, iming.      Sec   "Temiskaming." 
Tin.    arsenic    and    antimony.    Qualitative   sep- 
aration  of    551 

Tin.  Ballka,  six  months 325 

Tin,    Bolivia     Elec     smelting 74 

l.l.i  llagua   mine,    etc *81 

Separating    wolframite    from    tin 139 

i  ombination    pulp    classifier *182 

Mining     data     criticized 2511 

Statistics     211,     *1 '■ 

Patlno    mines •451,    *915 

si  I  v  or  -tin    mining    *533 

lluaMii-l'otosi   mines    *10(!5 

Tin,    China,    exports 562,      587 

VVah    Chang    smeltery 174 

Tin.     Effect     Of,    on    steel 7911 

'I'm     Electrolytic   deposition   of Mil 

'I'm      lap. in         145.       515.       7117 

'I'm'    Malax    Slates 251.      7119 

Tin     v  «    South    Wales       1009 


I'm.  Siam.   production 5x2 

Tin.    South    Af..    mining 595 

Tin.    V.    S.     s.a Ian     recovers 786 

Tin       "Wood."     found     in     Nev 455 

Tin.    World,     production     12    months    ending 

June   511    203 

Tintic    Milling    Co     71.    202,    111.    77u.    846,      962 
Tintie     Standard.     I'tali      Inn.     520.     1189.     72S. 

751.    77".    846,    921.    mm 

Tioga    I1.11.lt  1 ■    »788 

Tip     Top     Con.,     Ariz 115.       998 

Tip   Top   lain.'.   Hot SSI.      OSS 

Tipperary  Mg    Co 158 

Tirrill     is.1l.1t, d    gas    plant 1098 

Titanium     High,    products    from    ilmenite 832 

I'n am    Electric    Steel    Co 7ns 

Tod-Stambaugh     Co.,     Minn 688 

Togo    Co Sll,      SS5 

TolOVana     gold    gravels.    Alaska 5S8 

Tom     Reed,    Ariz.      Mill     photo »49 

Opet  all. .IIS     1151 

Notes    72.     11..     157,     158,    200,    27s      inn 

401.      527       567       607,      720      sll.     997 
Tomboy,  Colo.    159.   2  12.   365,   528,   769,  925.    1117s 

Report     9118 

Tombstone    Con.    157 

Tonkin    minerals    1 14H 

Tonkin.    Zinc    mines    of;    statistics 91111 

Exports.    French    Indo-China SI",    1 1  in 

Tonopah   Belmont  74.  242.  4m;.  5119.  7:;i,  sns, 

846,  962,    

—East    End   control 1ST       609 


Mi 


llll 


u    c 


411.  487 

T.o ,1,   Bonanza   212 

Tonopah    Divide    160       sir, 

Tonopah    Extension    117,    160,    280,    521,    187, 

5(19,   751.   808,   886,    9112.    lam 

— Iteport     185 

Tonopah  Mg.  Co.   71,  280,  324,    103,    ill.   609, 

751.    709,    770,    808,    815.    1 II  IS 

Tonopah   Placers  Co 159,     ill,     730,     925 

Tonopah     Western     Con 609 

Tooele.      See    also    "International    Sing." 

1 le,    1  lab.   Notes   on    lead  smelting  at 1100 

Tool     bits,    Holder    for    grinding »1101 

TOO)     ear.     I  OP.     I'll,  en '904 

Tool  hints  for  plant  «38,  »58,  08,  *664,   •la.o. 

•1101.    1112 

Top    slicing.    N.    .1.    Zinc    Co *217 

Toronto    stock    broker's    initiation 1119 

Tough   (lakes,  Ont inn.     406.     751.     846,     988 

Tournaj   Hind..    A.   W.     Flow   of   air   in    lead 

blast   furnaces    392 

Towne,    It.    S.,    Death   of 313       764 

Tracing,    Repairing    a    soiled 860 

Track   curve,    Relation   of   wheelbase   to   rad- 
ius  of    *137 

and   level   boards *302 

I'  idl      templet.     Adjustable *8lin 

Track    shifter.     Useful,    t..r    stripping *940 

Track    switch,    Mine *9il5 

Tractor        See    also    "Motor    truck." 

Tractor    haulage.    Itig    Cottonwood 484,      606 

Tractor,    Knox,    with    trailer *S71 

1  STuba,    hauling    dredge   buckets *14»l 

Trade.    1  '...".p. ■ration    in    export 1125 

Trade,    Foreign— Export   record 701 

Trade    methods.    South    American 383 


Page 

Trade,    Protection    of    foreign 11155 

Trail    smeltei       3e<     "(  on  0]      U       a 

Tiaiie    1;.  in  tai.     ,ie    Commerce    des    Minerals 

el       Mel.ae  ele f765 

'i  1  ammlng    , Idents,    Bow    1..   avoid 41:1; 

Tramway,    Aerial,    Christmas   mine *515 

Mine   ie.i   .  win  .1   in    a    s    ,x    1: 5117 

Tramway,      Aerial,      locked      by     windstorm, 

Baker  Mines  Co .91 

Tramway,   Aerial,   that   works  uphill,  Elkhorn 

mines     .:i94 

Tramways,    Metallurgical  works    »613 

Transits,    Supports    for *  2.1 12 

Transportation,    Heavy    mountain 202 

Transvaal.      Sec   also   "South   Af." 

Transvaal    Copper     577 

Transvaal— Par   East.    Hand 757,     916 

Transvaal    fatalities    in     1915 1911 

Transvaal  gold,  half  year 281,     368 

Transvaal    gold    industry.    War    tax    on 212 

Transvaal  mechanics  making  munitions 152 

Transvaal    mines'    ore    reserves 557 

Transvaal    mining    situation 595 

Transvaal      Shaft-sinking    record     1096 

Transvaal-  Stupe-contour    redo,  lions     •11155 

Traphagan,    F.    W 154 

Trap-shooting      lead      i.ruan     881 

Trauernian.   Carl  .1 112 

Travel    observations,    West    Coast 11195 

Travonla    Fraction,    Mont 402 

Tray    for    cupels.     Loading *945 

Traylor    furnaces •nil.    642,    •058,    »672 

Treadwell.      See   "Alaska." 

Treasury    mine.    Calif 72 

Tieiuaiii    steam    stamp.    Don    Channe's *17 

Trestle,    stockpiling.    I'ettit    mine *96 

Ti    in ..lev    mine.    Ont.— Report 84 

Notes    2112.    415.    5119.    770.    9112.    liiln.    1151 

Tii  Bullion    s.    &    D.    Co 558 

Trinidad    petroleum 419.       92  1 

Trinitv     Devel.     Co 158 

Triumph   Cold  M.    &    M.,   Calif 4S5 

Trojan,   S.    D 245,      77» 

Tlollhiittan    zinc    production.. 775 

Troy   Ariz.    Cop!    Co 158,      279 

Troy    dist.,    Mont Sll,      885 

Truck,     Motor.        See     "Motor."     "Tractor" 

Trumbull,     Horace     N 1075 

Trumbull    Steel    Co.,    I) sin 

Trusses.    Timber    roof »22ll 

Tsui,    Hsiang    112 

Tube-mill    feeders.    Spiral 8117 

Tube-mill    lining,   new    type.    Liberty    Bell....     27 

Tube-mill  starting,  Big  Pine •1U45.  1142 

Tube-milling     practice     60 

Tube   milling.   Santa   Gertrudis *248.   •2511 

Tube    mills.    Mine    rock    in 900 

Till dosls    prevention,    Rand 898,      595 

Tucker-Ballard    mill.    Colo : 277 

Tucson-Ariz     Cop. — Crepin    group 11177 

Tiilloch  and  Brunner,  Calif 998,     999 

Tulsa,    Mo 7:10 

Tungsten,  Argentine,  deposits 128,     210.     515 

Tungsten.   Ariz.,    at    Miller   Canon 115 

Tungsten.    Bolivia,    exports 404,    M0O0 

Tungsten.    Burma    -placer  sampling 222 

Tungsten.   Calif.,   Inyo   Co. 271 

Tungsten.     I'alit  .     notes     295.     515.     687,     Sim. 

SI5.    921.     1116 

Tungsten.    Calif.,    production 971.    11192 

Tungsten    (hief      Lincoln    mine 405 

Tungsten.    Chosen,    depression 281 

Tungsten.    Coeur    d'Alene,    Ida 1115,    11.52 

Tungsten.   Colo.— Production 32n,    lo'.'2 

Description,    Boulder   Co.    dist *165 

Photos     n86,   «430 

—Notes    113,    Ion.    2  12.    313,    362,    4n2,    405, 

485,    06a,    606,    1151 

Tariff  protection    wanted 362.      483,      688 

Tungsten    Co.    of   Am 159 

Tungsten,    etc.,    developments.    Queensland. .  .1145 

Tungsten,   Foreign  demand  for 408 

Tungsten.    French   Indo-China 1440 

Tungsten     Girl    Jig      Co 200 

Tungsten    in    assay    for    lead 515 

Tungsten  -  i  iidust  i  \     protection.    Am 1092 

Notes 552.       485.  «S8 

Tungsten.   Japan    144.      513,  531 

Tungsten,  Malay  stales,  exports 460,  709 

Tungsten  market 68,     316,  840 

Tungsten  metal,  Preparation  of 907 

Tungsten    Metals    Corp 200,        143 

Tungsten— Milling   scheelite-gold   ..res,    Otago, 

N.    Z '316 

Tungsten    Mines    Co.,    Calif.    200,    271.    279. 

mi.  7511.  801 
Tungsten-molybdenum       ore       concentration, 

West,    Australia    126 

Tungsten    Mtn.     Mines    Co.    Colo 527,       805 

Tungsten,    Nei  .    Mineral    Cc 259 

Tungsten,    New    Brunswick 951 

Tungsten    ore    in    Peru 968 

Tungsten-ore    prices;    tariff    wanted 362 

Tungsten-ore    schedule.    Wolf    Tongue *168 

ire    stealing,    Osdick    mine 

Tungsten    powder     57 

Tungsten   production    in    1916,    eti 

Tungsten — Separating    wolframite   from    tin...    159 

Tungsten.     Utah,     notes 569 

Tunnel     backsight      590 

Tunnel.    Chi.    water.    Concrete    lining *299 

M.-thod    of    ventilating '91 

-  Gasoline     locomotives     588 

Tunnel-driving     methods     109 

Tunnel.   Marseilles-Rhone   canal »1025 

Tunnel    sets.    Lignum-vltae 878 

Tunnel   survey  methods.   Strawberry •lo.n 
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Tunnel   surveys.    Devices   for,    Milwaukkee. .  .*180 
Tuolumne,  Mont.   73,   156,  2S0.  405,   731,   885, 

1000.  1040,   1070,   HIS,    L151 

Turbine-plant    temperature    diagrams *19 

Turnbull,    John    M 1114 

Turning    generator-shaft    end *1102 

Turpln,   M.   i'.     Dust  losses  in  copper   smell 

ing    7 IS 

Turret    Cop.    M.    &    R.    Co 279,      1078 

Tuttle,    A.    L 1114 

l'u\  ■■!'.■    connections    tor    copper   and    lead    blast 

furnaces    '639,      682 

Tuyere    sizes.    Lead-furnace 392 

Twain.    Mark,     Mid    sage    brush *420 

Twin  Lakes,  Colo.,  Geologic  work  N.   W.  of     483 
Twin   Peaks  Mg.    Co 768 

U 
Uglow,    W.    L.     Lead    and    Zinc    Deposits    in 

Ont.,  etc t360 

Ultra-violet  liglit,  Deblooming  mineral  oils  by  460 

Uncia,    Bolma »451,    *915,    *1005,    1008 

I  nderwriters,    -Mo 1118 

Union    Coast.    Co.    dredge.    Alaska *350 

Union   Hill   Mine,    Calif 485,    607 

Union   labor.      See   generally   "Labor." 

Union    Miniere    du    Haut    Katanga — Report... 912 

— Blast-furnace    design     *658 

—Note    445 

Union    Sulphur    Co 764 

—To    refine   oil 1113 

Unionization,  Has  it  made  miners  more  effi- 
cient?         917 

Unions,    Powers   of   miners' 494 

United   Cop.,    Wash 1079 

United    Eastern    mine,    Ariz. — Description.  ...  *232 
—Cyanide  mill •1131,   *147 

-  -Notes 279.    404,  442,   527,   844,   997,   998 

United   Engineering   Soc.    library 952 

United    Globe,    Ariz 157 

United   Kingdom  : 

— Americanizing    British    mines 149 

— Ammonium    sulphate    772 

Coal    trade,    half    year 327 

-  -Copper-dealings   restrictions. ..  1072,    1110.    1080 

— Copper  market,  London  standard 194 

— Copper    purchases 601,      610,  880 

— Department    of    Mines    demanded 879 

— Gold-coin    melting    prohibition 408 

— Iron    and   steel   in    1915 Ill 

Ore    in    1915 489 

Foreign  trade  in  1916 284 

Restrictions    on    exportation 369 

-Manganese-ore    imports    1090 

Merlon    &    Co  's    announcement 203 

-  Metal    trade,    half    year 327 

Pipe   compared   with  American 596 

—Shale-oil    output,    Scotch 119 

Tax,  Super,  causes  Aramayo  Francke  Mines 

to    move     536,       562 

I  Dsecured  loans   and  gold  shipments 995 

Zinc    situation    2:;:..    397,    802,    837,    912, 

992,    1096 

Notes    203,    1033 

United    Mines    Co 110 

United    Mines    Co.    of    Ariz 1077 

United    Mines    (purchase  in  Ariz.) 687 

United    Northern,    Ariz 960 

United  Smelters,  Ry.   &  Cop.   Co 529 

United    Southern,    Ariz 442 

United  States    f productions  and  other  matter)  : 
See  also  "Survey,  Geological,"  "Bureau  of 
Mines,"   "Bureau   of   Standards." 

—Ammonium  sulphate  205 

— Asbestos   90 

Barytes   and   strontium 938 

Claj    mining  and  imports 708 

Coal,     Bituminous 163 

l    exports  and  imports, 

153,   313.   577.   786.   878,   1031 

aceous    earth ggg 

Ives    

nganese  and  spiegelelsen '.  203 

-  Gold,    by    states 67 

— Iron  : 

Steel  In  1915 11:;.  163,  342 

Pig    io    1916 

iron   and   steel   exports 40S 

Iron  and  steel  in  inn; J37 

ports  and  exports.  . .  .  192.  :-:".:;    son  p.:i 

— Manganese     45fl 

Ore    ....'.'.'.  127 



im  in  1915      nn'  419 

11  ill       ai    1916    I".    Bi  ni  19] 

—Platinum,  iridium,  etc ill  780 

Precious  stones jjqo'  814 

'  283 

Secondary-metals   recovery 275  7s-, 

Silica     (quartz) '  5x2 

by   states "]  g7 

-  Sulphuric  acid '  j86 

— Tin    deliveries 203 

—Tungsten    

ad  exports 192,  35:; 

irrected. . . 

u.  s    Electro  Lead  Plating  Co 169 

1      1   Cr.  1  il 

V.  s.  Gold  Corp ..130,     . 

urn  Co 243    769 

U.    S.    Manganese    Corp .'     74 

1     S    Metals  Ref    Co    "safety-flrst"  periodical  521 

— Record  in  loading  lead 881 

0     S     Red     &    !■■■  1     Co     plant   sale 961 

U.    S     Smg..   Kef.   i-   Mg.    Co.  : 

— Harvard    mine;    Leadville    Unit. 

277.  320.  32:;.  443,  483,  ; 
—Furnace-tuyere   connections *011,   642 
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U.   S.   Smg.,  Ref.   &  Mg.  Co.— Continued. 
— Various  notes,  etc., 

198,  273,  460,  728,  846.  1000,  1039 
U.  S.   Steel  Corp.    (See  also  "Oliver")  : 

—Quarterly   reports 227.  236,   837 

—Monthly  reports 162,  163,  40S    531,  733.  1081 

Donora   Zinc   Works *648 

-Notes    1  15,    610 

— Carnegie   Co.'s   pulverized  coal 611 

— New  tinplate  mill,  Gary.  Ind 843 

—  Various   notes 310,   722.   923,  998,  1152 

U.   S.   Tungsten  Corp 313 

U.  S.  Wind  Engine  &  Tank  Co.'s  hoops »97 

U.  S.  Zinc  Co.,  Colo 91 

United   Tungsten   Mines   Co 1039 

United  Verde,  Ariz., 

115,   157,   240,  364,   567,  844,  998 

— Mine-fire  methods  700 

— Geology    and   map *1028 

United  Verde  Con.  Cop.  Co 998.  1072,  1077 

United  Verde  Ext.    Ariz., 

115.  157,   158,  364,  476,  729,  *102S,   1072.   1153 

United  Zinc  Smg.  Corp 204.  324.  326 

Universal    Portland    Cement   Co 566 

Universities.   State.     See  state  names. 

Unsafe    communication    between    levels.!....   855 

Up  to  Date  Mine,  Colo 443,  688 

Uranium  in  tool  steel 224,  707 

Utah    Agricultural    Coll. — Potash    from    sage 

brush    843 

Utah  Apex    117.    106    487.924 

—Utah  Lead  &  Cop.  suit SOS,  843 

Utah  Con 117.  S86 

Utah  Cop.  Co. — Bucket-elevator  practice *44 

— Quarterly  reports 522,  916 

— Photos,    of   operations *147 

— Leaching    note 71 

— New  tailings  dam,  etc SS3 

Various    notes,    etc.    74,    113,    127,    202.    273. 
281,    320,    362,    442,    487,    529.    566.    602. 

728.  806,  843,  886,  956.   994,    1000,    1037 

Utah — Cottonwood  dist.   survey 362,   566 

Utah   county    resource   maps 1115 

Utah   dividends,  half  year 239 

Utah  elaterite,  Uses  of 856 

Utah  gold  and  silver 68,  113,  1076 

Utah   Iron   &   Steel  Co 1037 

Utah    Leasing    Co 156,    487.    S46.    1152 

Utah  metal  output  in  1915 1076.   68.   113 

—In   1916 156,  442 

Utah   Metal    &   Tunnel  Co., 

74,  243,  310.  324    366,  1079,  1152,  1154 

Utah   Minerals.   Bixby's  catalog   of 198 

Utah    Minerals    Concentrating 117 

Utah  mines'  dividends 1152 

Utah   mines'   net  proceeds 959 

Utah-Missouri     159 

Utah   Ore   Sampling  Co 320.   934 

Utah  Power  &  Lt.  Co 278,  805,  959 

Utah  taxation — Const,  amendment 767 

Utah,  Univ.  of ,1,  156,  959 

Utah,   Unsurveyed  public  lands 402 

Uvada  Cop.,  Nev 242 


Vacuum  Gas  &  Oil  Co 886 

Vahrenkamp,   Fred.   L 1075 

Vail,  R.  H.     Tuyere  connections »639    682 

— Pinar  del  Rio  region 950,  »946 

Valdez    Creek   Placer,   Alaska 768 

Valdor  Dredging  Co 322.    1039 

Valley    Material    &    Trans.    Co 159 

Valley  Mg.   Co.,  Colo 116,   607 

Valley  Smelting  Co.,  Ohio 1154 

Valley  View,  Colo 730 

Valuation,  bedded  mineral   land 969 

Valuation    of    mine    plant    and    depreciation 

assessment     1106 

Valve  indicator.  Ingenious *260 

Valves,    Identification  tag  for *393 

Valves,  To  catch  loose  pump »826 

Van    Bameveld,    Charles    E 1075 

Van  Buren   smelting  plant *055 

Van  Dyke  Cop.,  Ariz 322 

Van    Ryn    Deep 557 

Vanadium  Co.,  Am 109 

Vanadium,  Peru 708,  1052 

Vanadium    Peru,  Junin  dist *583 

Vanderlip,  F.  A.,  Views  of 726 

Vantrent    Mg.    Co »4f.I 

Vasro  Mg.    Co 167,    "186 

Vaughan    flow    meter *941 

Vein    dip   and  strike   calculations   *136.    »270, 

erratum    338 

Vein.  Mineral,  Right  to  follow 160 

Ventilating   method.   Chicago   tunnel 504 

Ventilation   at  Wallaroo  mines *260 

Ventilation.  Calif.  Accident  Comm.  on 1151 

Ventilation,  Cop.  Queen,  Ariz 240 

Ventilation,  Morro  Velho  mine *209 

Venture    Hill   mine.   Ariz 6S7 

Verde  Comb    Cop.  Co 72.  687,  107" 

Verde    Monster,   Ariz 99s 

Verde  Val.  Farmers'  &  Stockmen's  Protei 

Asso. 


Vermont   Cop.    Co 

Vernon   Mg.   Co..  Colo 

Victor   mine.    Cripple  Creek.    Colo.... 

Victor  mine,   Utah 

Victor    Tungsten    Co 

Victoria    mine.    Colo 

Victoria  production   (See  also  "Australia"). 

Victoria  mine.  Mich 159.  608,  845,  961 

Victory   mine,   Calif 

Vienna-International.  Ida 73 

re   Onyx   Co 

Vindicator  Con. — Developments 

— Notes   323,  686, 


31;  1 


402 
770 
200 
402 
1092 
999 
370 
Mix 
923 


Vinegar  Hill,  Wis 324,   406,    1040 

Vincnt    iron    mines.    Cuba *509 

Vingoe,    M.      Molybdenite,   tungsten,    bismuth 

developments,     Queensland 1145 

Vipond.      See    "Porcupine-Vipond." 

Virginia  lead-zinc  mining — Va.  L.  &  Z.  Corp., 

511,  924 

Virginia    Mines    Devel.    Co 152 

Virginia   Smelting.   Norfolk 308,   886,   1000 

Virginia.   S.   W.,   lead-zinc  deposits *735 

Vivian,  A.  C.     Barvtes  mining,  Ga 10S3 

Vivian.  Col.  G.  G.,  Death  of 804 

Vogelstein.    L       Sampling   of    spelter 43:: 

Volcano  mine,  N    M 160 

Von   Engelkeng,  P.  J.   H 401 

Von   Holt  ferroalloy  patent 991 

W 

Wage-rate  formula 919 

Wages.     See  "Labor." 

Wagner,  F.   H.     Coal  and   Coke tl074 

Wagner  hydraulic  classifier *791 

Wall  Chang  M.  &  S.  Co 174 

Wakefield   mine.    Mich 688 

Walker,    Douglas 319 

Walker,    Edward 842 

Walker  mine.  Calif lol.    176.    Is::.   11139 

Walla   Walla    Cop.   Mg.   Co 117 

Wallace,   H.  .1 1075 

Wallace,  .1.   B.,   Death  of 524 

Wallace,  J.    C,   Death   of 882 

Wallace.   L.   R 601 

Wallace.    R.    C 197.     103 

—Manitoba    gold-belt    prospects 332 

Wallaroo  &  Moonta — Cementation 57 

Ventilation     *260 

—Reports     429,    877 

Wallenberg    shaft.    Sinking •811,    *552,    »830 

Wallis,    E.    .1 1150 

Wallis,   T.    E.,   on   quantitative   microscopy....    957 

Wanakah,  Colo 323,  567 

War   topics,    European    and   U.    S.    (See   also 
"Mexico")  : 

—After    the    war 879 

— Battle   a   contest   of   character 520 

Belgian  Kiddies,  Ltd.  1032, 1034, 1112,  1143.  1148 

— Brit,    prohibited   exports 369 

— Brit,  unsecured  loans;  gold  shipments 995 

— Canadian  mica  embargo 363 

-Canadian  nickel  situation  157.  199.  236, 
240,  278,  321,  363.  442,  445,  526.  560, 
708,    729,    S06.    884,    886.    919.    931,    960, 

989;  998.    1  153 

— Cartridge    cases    behind   trenches *1062 

—Character.    War's    effect    on 563 

—Clark,   W.    A. .    relief    fund 805 

— Clearing  house  for  myths 317 
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S  VNOPSIS — The  sele<  tion  of  a  mill  site  is  usually 
governed  by  local  considerations  that  do  not  leave 
much,  room  for  choice.  The  facility  for  securing 
water,  mill  supplies  and  power  near  the  mine  have- 
to  be  considered,  and  after  these  the  character  of 
the  site  itself  may  be  discussed. 

This  problem  of  the  mill  site  is  usually  in  the  form  of 
lint  versus  sloping  site,  but  before  determining  the  exact 
spot  for  the  mill,  a  small  area  in  which  it  must  b  i  placed 
is,  the  principal  factor,  and  of  the  others  some  local  one  will 
often  be  determining.  The  question  of  a  proper  water 
supply  is  usually  of  paramount  importance  and  becomes 
iin  reasingly  so  as  the  upper  limit  of  size  to  which  the 


The  tendency  of  concentration  schemes  is  toward  liner 
preliminary  reduction  in  size,  and  this  tendency  is  making 
for  simpler  mill  plans  with  fewer  machinery  platforms  or 
terraces.  In  times  past  in  lead-zinc  jig  mills  any  lead  con- 
centrate carrying  less  than  8  to  10%  zinc,  depending  upon 
the  point  at  which  penalizing  began,  was  acceptable,  even 
in  camps  where  it  was  possible  to  make  a  salable  zinc  con- 
centrate. At  the  present  day,  with  the  better  means  of 
saving  the  concentrates  in  slimes  provided  by  the  notation 
processes,  the  use  of  the  Harz  jig,  the  Hancock  jig  and 
the  concentrating  table  as  roughing  devices  is  becoming 
more  common.  When  these  machines  are  used  for  rough- 
ing, as  much  of  the  heavy  product  is  removed  by  them  as 
is  possible,  the  balance  of  the  material  fed  to  them  being 
reground  for  treatment  in  a   fine  state  of  division.     It 


■•■'   •■:• 


TIMBER  BUTTE  MILL,  AT  BUTTE.     AN  EXAMPLE  OF  AN  INCLINED  MILL  SITE 


ore  is  crushed  increases.  If  jigs  are  employed,  a  large 
consumption  of  water  is  indicated,  particularly  if  the  jig- 
ging be  of  the  kind  making  tailings  as  well  as  concent  rates 
and  middlings,  for  with  the  usual  way  of  disposal  of  tail- 
ings by  sluicing  a  large  volume  of  water  will  be  necessary. 
It  is  of  course  feasible  to  dewater  the  jig  tailings,  using 
the  water  so  obtained  for  washing  purposes  and  removing 
the  dewatered  tailings  by  means  of  conveyors,  but  a  metal- 
lurgical engineer  would  consider  su.li  a  procedure  only 
in  the  event  that  the  other  factors  far  outweighed  the 
water  facto,   and  water  was  extremely  costly  to  obtain. 


•Mining-  and  metallurgical  engineer,   Denver,   Colo. 


means  fewer  screens  or  no  screens,  wider  floors  and  a  lower 
superstructure,  and  hence  a  foundation  plan  adapted  to 
gent  I  v  sloping  or  flat  sites. 

The  procedure  of  rigidly  limiting  the  escape  of  water 
from  a  mill  by  repeated  dewaterings  originated  in 
regions  where  water  is  a  scarce  and  precious  commodity. 
Where  it  is  carried  to  the  extreme,  only  such  water  escapes 
as  is  sufficient  to  carry  away  sand  and  slime  tailings,  [f 
the  sand  and  slime  be  routed  to  a  settling  pond,  the  over- 
flow of  this  pond  being  used  over  again  for  wash  water, 
the  loss  is  confined  to  leakage  from  the  pond  dam  and  the 
.small  amount  lost  through  evaporation. 
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Unless  economy  in  the  use  of  water  is  imperative,  de- 
watering  and  settling  should  be  carried  only  to  the  degree 
necessary   for  proper  preparation   for  the  treatment  of 

products.  The  deliberate  use  of  tank  sludges  as  wash 
water  is  very  bad  practice  if  clean  water  is  available.  A 
common  expedient  in  half-baked  improvements,  originated 
after  the  mill  is  completed,  is  to  use  slimy  waters  as  wash 
water,  these  being  deemed  too  good  to  throw  away  and  yet 
not  good  enough  to  warrant  special  treatment  other  than 
h\  settling  and  use  in  the  way  mentioned.  The  dis- 
advantages in  the  use  of  slimy  water  as  wash  water  are 
many.  It  settles  with  difficulty,  and  the  chance  of  any 
concentrate  being  saved  from  it  is  small.  A  relatively 
small  amount  of  the  slime  adheres  to  the  decks  of  sand 
and  slime  concentrators  and  alters  the  cling  of  the  wash- 
ing-up surface.  To  some  extent  the  fouling  of  the  wash- 
ing surface  can  be  overcome  by  brooming  at  regular  inter- 
vals. Stoppages  of  the  apertures  of  the  wash-water  boxes 
will  occur  where  slimy  water  is  used  for  washing  and 
more  particularly  where  the  water  box  is  not  shaken  with 
the  table.  Slimy  wash  water  obscures  the  vision  in  con- 
trolling the  separation  of  the  high-grade  products.     This 


have  to  be  made  will  largely  lie  in  solid  rock.  The  supply 
of  water  will  scarcely  be  adequate  for  proper  washing 
and  entirely  inadequate  for  pow  r  purposes.  In  most 
cases  it  will  not  be  possible  to  avoid  a  conflict  with  prior 
rights  unless  the  property  was  located  before  the  accumu- 
lation of  such  rights  by  others.  These  rights  may  con- 
sist in  preemptions  of  water,  claim  and  mill  sites  on  the 
ground  favored  for  the  mill.  Towns  and  the  owners 
of  dwellings  and  agricultural  lands  have  a  right  to  dam- 
ages if  injured  by  debris  or  if  the  domestic  water  supply  is 
made  impotable  by  mill  wastes.  The  progress  of  develop- 
ment in  the  particular  mine  under  consideration  located 
at  high  altitudes  may,  by  lowering  the  ground  water,  cause 
the  water  supply  to  fail  entirely.  At  high  altitudes  there 
will  be  seasons  and  years  when  the  supply  of  water  is  in- 
sufficient to  carry  away  the  tailings,  and  their  accumula- 
tion at  the  points  of  little  slope  during  such  times  will  be 
the  forerunner  of  serious  difficulties  later  on.  Other  ob- 
jections to  high-altitude  sites  lie  in  the  liability  to  snow- 
slides,  the  shortage  of  labor  and  costly  means  for  obtaining 
supplies  and  transporting  concentrates.  The  only  advan- 
tage that  the  high-altitude  site  offers  is  in  cheapness  of 
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difficulty  and  the  further  one  of  the  contamination  of 
the  concentrates  by  the  slimy  water  can  be  somewhat  over- 
come by  the  use  of  clean  water  sprays  at  the  point  where 
the  concenl  rati  s  discharge. 

Where  water   is   used   over  and  over  again,  there  will 
i  arise  further  difficulties.     If  there  is  present    free 
acid  or  an  acid  radical  capable  of  attacking  iron  or  steel. 
as  there  is  in  sulphide  copper  ores,  there  will  be  an  up- 
building of  the  acid  content  of  the  wash  water.     If  there 
he   salts    lev  ,iji    in   the   wash   water   which   precipitate  on 
being  oxidized  by  long  contact  with  the  air.  a  nasty  muck 
will  form,  which  in  the  case  of  iron  salts  yields  a  deleter- 
d  strongly  adhering  coat  on  linoleum  surfaces. 
There  is  a  vast  i  ling  power  of  clean 

.  and  ii ■■  i  sperience  has  been  that  such  dill'er- 
ut  in  the  water,  though  the  ore  it- 
self often  affects  the  rate  of    ett  lement.     A>  a   rule  the 
be  better  i1  is  for  concentrating  purposes. 
In  out  i  i  amps  the  purest  water  i  -  uearest  to  the 

an;  «  here  in  the  mountains  proper,  un- 
i  ontaminated  water  suitable  for  concentrating  purposes 
will  readily  he  found. 

If  it  is  propi  i  be  mine  and  the 

mine  is  in  the  upper  part  id'  the  mountains  and  at  an  early 

development,  the  folio  .•,  ill  lie 

atered  :    The  ground  will  probably  he  to.,  precipitous 

to  provide  a  good  natural  site,  mid  such  excavations  as 


transportation  of  ore  to  the  mill.  Small  mills  may  deem 
this  point  of  great  weight,  owing  to  the  initial  cost  of  a 
transportation  system,  but  it  should  not  be  allowed  to 
weigh  against  the  factors  that  have  been  mentioned.  The 
cost  of  a  ton  of  concentrate  by  wagon  road  will  usually  fig- 
ure out  greater  than  the  cost  of  transportating  a  ton  of 
original  ore  to  a  mill  site  some  distance  from  the  mine — 
the  first  cost  mentioned,  like  the  second,  being  based  on  a 
ton  of  original  ore. 

I'nless  other  factors  greatly  outweigh,  the  null  site  will 
he  located  in  the  lower  part  of  the  mountains  and  at  some 
point  accessible  to  a  railroad  by  a  spur  on  an  easy  grade. 
In  such  an  area  it  will  usually  be  easy  to  find  steeply 
sloping  sites,  gently  sloping  sites  (from  15°  to  28")  and 
flat  sites.  For  concentrating  mills  the  steeply  sloping 
site  should  ordinarily  be  rejected.  Such  sites  do  very 
well  for  stamp  mills  where  the  departmental  operations  are 
k'\v  and  the  movement  of  the  ore,  owing  to  its  fine  state  of 
division,  can   readily  be  had  by  gravity  tlow. 

Where  steep  mill  sites  are  employed  for  concentrating 
mills,  there  is  no  attempt  made,  as  a  rule,  to  have  all 
the  step-  connected  by  gravity  How.  The  concentrating 
and  crushing  machinery  is  usually  assembled  under  the 
same  roof,  preliminary  crushing  machinery  being  placed 
on  the  hillside  with  gravity  tlow  from  one  machine  to  the 
other  and  the  hillside  forming  one  mid  of  the  inclosure 
occupied  by  the  plant.     The  remainder  of  the  mill  in  tin- 
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port  of  a  plan  rises  from  the  fla1  ground  a1  1 1 u ■  foot  of 
the  hill,  the  machinery  being  placed  on  various  floors 
supported  by  ;i  superstructure  rising  from  the  Hal  ground. 
I  believe  that  there  is  now  no  douW  in  the  minds  of 
thoughtful  designers  that  the  preliminary  crushing  ma- 
chinery should  be  housed  in  ;i  building  separate  from  the 
concentrating  mill  proper.  The  reasons  for  this  have  been 
discussed  at  length  in  my  treatise1  on  ore  dressing,  and 
the  problem  of  the  proper  slop,'  of  the  mill  site  resolves 
itself  into  two  parts — the  degree  of  slope  for  the  crushing 
plant  and  the  concentrating  mill  proper.  An  axiom  of 
mill  designing  is  to  place  as  much  of  the  machinery  and 
floor  weights  on  the  ground  as  it  is  possible  to  do,  or  in 
lieu  of  this,  as  near  the  ground  as  is  possible.  It  is  evi- 
dent that  with  the  steeply  sloping  mill  site  it  will  be 
possible  to  rest  all  tin-  machinery  for  crushing  on  tip' 
ground  and  at  the  same  time  avoid  the  use  of  elevators 
or  conveyor  belts  by  stringing  the  equipment  down  the 
hill.  Further,  only  a  light  structure  will  be  necessarj 
for  covering  the  equipment.  On  the  other  hand,  such  an 
arrangement  will  entail  expensive  foundations  and  will 
require  much  labor  to  operate  and  will  be  fatiguing  to 
superintend.  If.  in  addition,  the  mill  proper  he  strung 
out  below  the  crushing  plant,  these  disadvantages  will  be 
accentuated.  The  terrain  then  for  the  crushing  plant 
boils  down  to  a  gently  sloping  or  flat  site.  On  either  of 
these  a  satisfactory  crushing  plant  can  be  erected,  but 
since  the  mill  proper  should  rest  on  a  gently  sloping 
terrain,  the  crushing  plant  will  have  to  be  on  ground  of 
like  character  unless  there  is  a  natural  bench  on  the  hill- 
side breaking  its  general  slope.  Tin-  long  axis  of  the 
crushing  plant,  corresponding  to  the  foundation  line  of 
tin1  crushing  machines,  will  be  laid  down  along  the  slop, 
of  the  hill  and  at  right  angles  to  the  long  axis  of  the  con- 
centrating mill  proper,  which  will  be  laid  down  the  hill 
slope.       1    believe    this    arrangement    is    almost    ideal    for 

flat  or  gently  sloping  sites,  bin  - i  exigency  of  thi    siti 

might  render  a  different  arrangement  or  more  or  less 
modification  preferable.  The  design  of  a  crushing  plant 
arranged,  in  the  way  indicated  will  require  the  use  of 
conveyors  and  elevators,  but  conveyors  are  not  the 
bugbears  the]  used  to  be  since  they  can  now  be  installed 
so  as  to  require  the  minimum  of  attention  in  operating 
and  if  some  sort  of  adequate  sampling  equipment  is  to  be 
provided,  elevators  will  have  to  be  installed  for  all  de- 
grees of  mill-site  slope. 

'I'm;  Am  s.ntages  or  Sloping  Sites 

The  only  advantage  of  the  gently  sloping  site  over  a 
flat  one  for  the  location  of  the  crushing  plant  is  that  very 
little  excavating  will  have  to  be  done  for  foundations 
ami  openings  for  conveyors  and  eL  \ 

In  the  case  of  the  null  proper,  the  principal  considera- 
tions affecting  the  degree  of  the  mill-site  slope  are  the 
necessity  for  resting  the  v,.  ight,  as  far  as  possible,  on  the 
ground  and  the  flow  of  water  in  the  launders.  The  slop 
need  be  no  greater  than  to  allow  of  the  economical  trans- 
portation of  material  from  one  department  to  another 
by  water  flowing  in  launders.  It  will  scarcely  be  believed 
that  any  advocate  of  the  flat  site  propose-  to  gain  the  ad- 
vantage of  having  the  machinery  weights  on  the  ground 
by  nio\  Lng  material  from  one  group  of  machines  to  another 
by  mechanical  means.  What  is  usually  done  on  the  (hit 
site  is  to  erecf  artificial  terraces  to  supporl  the  machinery 


entirely  oil'  tbe  ground  to  enable  the  rejects  IV e  de- 
partment to  How  to  another  by  the  aid  of  water  in  laun- 
ders. For  simple  (low  sheets  where  tbe  bulk  of  the  ma- 
terial treated  is  in  a  fine  state  of  division,  tin-  i 

construction  would  not  be  open  to  anj  greal  objection,  bu1 
the  Moors  so  carried  oil'  the  ground  should  not  be  too  nu- 
merous or  to  far  oil'  the  ground,  and  floors  should  not  be 
placed  over  one  another. 

In  some  cases  the  machinery-platform  type  of  c 

tion  may  be  pheaper  than  the  breast  walls  and  other  de- 
tails of  construction  necessary  to  a  mill  built  on  a  gently 
sloping  site  and  with  all  the  heavy  machinery  resting  on 
the  ground. 

The  tlat  site,  pure  and  simple,  is  one  built  tlour-mill 
Style  with  a  succession  of  floors  built  one  above  the  other 
supporting  machinery,  all  being  supported  from  the  same 
Frame  resting  on  the  ground.  The  disadvantages  of  such 
an  arrangement  have  been  frequently  stated,  and  it  will 
be  idle  to  repeal  them  in  full  here.  There  is  a  general 
impression  that  this  type  of  mill  is  cheaper  than  other 
kinds.  If  this  is  admitted,  the  advocates  of  it  argue 
that  since  for  the  same  flow  sheets  this  sort  of  plan,  and 
any  other  that  may  be  u<rd  for  comparison,  has  tbe  same 
machinery  it  will  do  equally  as  good  work.  Will  this  not 
be  a  sufficient  answer  to  that  sort  of  argument?  If  the 
same  machines  arranged  to  the  same  end  are  put  into  two 
factories,  one  dark,  unsanitary,  crowded  and  inaccessibli 
and  the  other  with  plenty  of  light  and  with  the  machines 
arranged  for  the  greatest  freedom  from  interruption 
from  repairs,  other  things  being  equal,  which  will  return 

reatest  profit  to  the  owners;-'  But  the  first  cost  of  a 
mill  with  superimposed  floors  is  actually  greater  than  a 
properly  designed  mill  resting  on  a  gently  sloping  terrain. 
for  if  equal  floor  space  be  provided  in  both  types,  tbe 
.-beet  being  the  same,  the  cost  of  tbe  heavier  structure 
required  in  the  first  case  will  more  than  offset  the  greater 
eo-r  lor  lighter  building  material  required  in  the  second. 
''.here  stereotyped  designing  used  to  save  over  special 
designing  preceded  by  careful  test  work  was  by  resorting 
to  closed  circuits,  to  which  expedient  the  superimposed 
floor  pi  in-  lend  themselves   readily,  but  with  the  hi 

-  for  slime  treatment  we  have  today,  tight  cm 
urn  of  middlings  to  the  upper  end  of  the  mill  is 

■  i    i essary  or  desirable.     In  most  ore-dr<  - 

ins  it  is  today  possible  to  keep  all  the  midd 
moving  ahead  or  down  the  mill.     If  a  fla  evei 

compulsory  with   me.   I    would   gain   the  advantages  of  a 

sloping  site  by  using  suspended  floors,  and  tie 
ference  in  eosl   between  dome-  tins  ;[ni\  building  mi 

on  ibe  slope  would  not  be  mui  h  one  way  or  the  ot 
and    the   advantageous   arrangement    would    comp 
x 

B©M  MaM 

The  mill  of  the  Liberty  Bell  Gold  Mining  Co..  at  Tel- 
luride,   Colo.,  has  a   maximum  capacity  of    lb. 
annually    and    during    L915    milled    K  1,000    ton-. 

metallt  well-known  t 

concent  rat  ion  auxiliary.     The  mill 

from  189*3  to  L913,  $345, I.     Sim  e  1913  n 

lias  i-  struction.     Of  course,  |  a 

eosi   went   into  canvas  plants  which  wet 

-ni-    replacements   partly   destructive   of   old 
ut  '. 00  hp.  is  required  for  the  mill 
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The  recovery  in  the  mill  is,  in  stamp  bullion,  1%  of  gold 
and  no  silver;  in  concentrates,  5%  of  the  gold  and  9% 
of  the  silver.  In  miscellaneous  cyanide  products,  includ- 
ing bullion,  slag,  etc.,  the  recover}  is  >.",  of  the  gold 
and  67%  of  the  silver,  making  a  total  recovery  of  88% 
of  the  gold  and  76%  of  the  silver.  About  600  gal.  of 
water  per  minute  is  used,  almost  solely  to  dispose  of  tail- 
ings. The  crusher  in  use  is  a  T.  L.  Smith  gyratory 
No.  6.  The  ratio  of  concentration  is  58:1.  The  assay 
of  mill  heads  from  1899  to  1915  inclusive  was  $7.89;  the 
tailings,  $1.44;  the  percentage  of  extraction,  82%.  In 
1915  the  total  combined  extraction  was  85%.  The  mill 
and  shop  employ  about  47  men,  the  shop  crew  doing  some 
mine  and  tramway  work. 

Some  of  the  principal  materials  used  in  milling  and 
their  costs  during  1915  are  slmwn  in  the  accompanying 
table: 

MILL  COSTS  AT  THE  LIBERTY  BELL  PLANT  ( 174.100  TONS) 

Crushers    ,'?5? 

Shoes  and   dies 4,130 

Screens    242 

Coal    for   heating      ,-'. 

Cyanide      ,.','',';!- 

Zinc                                           lo,4&o 

Lime  :::::;:. 9.015 

Acid    1.4J4 

Lead  acetate   and   litharge 4.;. (.9 

Tube   mills    2,068 

Pebbles     5,125 

Linings     600 

Batteries    5,726 

Agitators    3S9 

Pumps   and   compressors 2,231 

Filtering     6,715 

Zinc   boxes    1.124 

Buildings  and  heating  plants r.,22.r. 

Electric    plant    |»|0 2 

Concentration     5,672 

Concentrate  treatment  plant 3.566 

Settlers     1,181 

Pipe   lines    3,339 

<  'lassifiers  and   sizes 1,350 

Power    37.S47 

Total    $164,236 

TOTAL  MILL  OPERATING  COSTS   (174,100  TONS) 

Superintendence    $2,534.80 

Crushing     5,313.55 

Concentrating    9,164.50 

Stamping    31,620.62 

Regrinding    16,562.55 

Settling   and    agitating 10,071.27 

Filtering    9,922.11 

Precipitating    17,391.28 

Pumping    7,832.35 

Cvanide      37,847.86 

Lime    9,605.26 

Tools    649.49 

Sundries    278.17 

Assaying    and    melting 7,758.47 

Heating     12,422.87 

Lighting    2,435.46 

Depreciation    (5%)    17,760.89 

Maintenance  and   repairs 36,749.02 

Lubricating    1,937.59 

Tests     1,086.76 

Watchmen    1,477.80 

Cleaning    2,399.89 

Total    $242,822.56 

Per   ton   $1,394 
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The  following  specifications  Eor  leather  helling,  based 
mi  requirements  of  service  rather  than  methods  of  manu- 
facture, were  given  in  American  Machinist,  Apr.  20,  1916. 

Strength — Ultimate  tensile  strength  should  be  as  high 
as  possible  without  sacrificing  other  desirable  qualities, 
in  order  to  protecl  the  belt  from  unusually  severe  strains 
to  which  mosl  belts  are  occasionally  subjected.  Tensile 
strength  should  be  specified  in  pounds  per  inch  of  width. 

Stretch — A  belt  that  stretches  unduly  in  service  is  a 
source  of  considerable  trouble  and  expense,  yet  it  must 
yield  instead  of  breaking  when  subjected  to  severe  strains. 
Even  when  operated  far  below  its  capacity,  however, 
leather  will  permanently  elongate  in  service  for  some  time 


after  installation.  Existing  specifications  allow  8  to 
12i/2%  elongation  of  the  test  specimen,  but  actual  tests 
of  the  best  brands  show  double  this  amount. 

Pliability — The  value  of  the  power  consumed  in  friction 
between  the  fibers  during  the  life  of  a  belt  is  probably 
many  times  the  cost  of  the  belt.  Even  a  small  gain  in 
pliability  would  therefore  be  quite  worth  while.  Greater 
pliability  also  means  better  pulley  contact  and  less  slip. 
An  accurate  method  of  testing  for  pliability  should  be 
worked  out  and  belt  makers  given  every  inducement  to 
develop  this  quality. 

Thickness — As  a  general  rule,  the  thinner  the  belt  the 
less  power  required  to  bend  it  around  the  pulleys,  the 
less  wrinkling  on  the  inside  and  the  less  stretching  on 
the  outside.  Whatever  the  thickness,  it  is  of  prime 
importance  that  it  he  uniform,  especially  on  light,  high- 
speed machines  where  vibration  is  serious.  It  is  obvious 
that  some  tolerance  must  be  allowed,  and  ri!3  in.  is  entirely 
feasible,  although  this  degree  of  uniformity  is  seldom 
attained  unless  careful  inspection   is  enforced. 

Weight — The  self-interest  of  the  maker  leads  to  the 
lightest  weight  consistent  with  the  required  strength. 
With  strength  specified  in  pounds  per  inch  of  width, 
thickness  and  weight  need  not  be  mentioned. 

Piping — When  a  belt  passes  over  a  pulley,  the  inner 
surface  is  compressed  and  forms  corrugations.  A  certain 
amount  of  wrinkling  is  inevitable;  but  when  it  becomes 
very  pronounced,  the  area  in  contact  with  the  pulley  is 
materially  lessened.  This  condition  is  known  in  the  trade 
as  "piping." 

Cemented  Joints — With  reasonable  care  a  cemented 
joint  should  be  as  strung  as  the  remainder  of  the  belt  and 
should  be  so  specified. 

Injurious  Blemishes — Such  a  thing  as  a  perfect  hide 
is  unknown  in  the  trade,  but  proper  selection  of  the 
strips  from  which  the  belting  is  made  should  eliminate 
nmst  of  the  injurious  blemishes.  Such  selection  should 
be  insisted  upon  in  first-quality  belting. 

In  a  symposium  in  a  later  issue  of  the  same  publication 
covering  this  matter,  the  following  additional  features 
were  brought  out : 

Louis  W.  Amy,  president  of  the  National  Association 
of  Leather  Belting  Manufacturers,  agrees  with  the  fore- 
going specifications  except  in  regard  to  tensile  strength, 
which  he  considers  as  inseparable  with  stretch.  lie  says 
that  the  belt  would  jump  the  pulley  long  before  the 
ultimate  tensile  strength  was  reached.  He  says  that  a 
specification  of  weight  does  not  secure  for  the  buyer  any 
better  quality,  but  only  more  quantity. 

C.  B.  Auel,  of  the  Westinghouse  Electric  and  Manu- 
facturing Co.,  also  states  that  tensile  strength  is  not  a 
prime  specification  and  that  it  has  been  the  experience  of 
bis  company  that  a  stretch  of  16  to  25%  is  excessive  in 
the  best  brands. 

X.  G.  Near  suggests  the  following  good  rough-and- 
ready  specification  for  pliability:  "The  belt  must  be  so 

pliable  that  it  will  run inches  slack  on foot 

centers  and  transmit horsepower  while  running  at 

a  speed  of feet  per  minute.    It  is  well,  of  course,  to 

give  the  pulley  sizes  and  speeds  and  state  which  is  the 
driving  and  which  the  driven  pulley.  Where  the  drive 
is  a  small  one  and  the  belt  a  narrow  one,  it  would  hardly 
pay  to  give  all  details  of  this  kind  ;  but  where  there  are 
many  drives  of  this  type  in  a  given  plant,  pliability  could 
easily  he  tested  in  this  way  on  one  representative  drive. 
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SYNOPSIS  Machines  at  tually  in  use  at  flotation 
plants  are  limited  to  three  classes.  These  are  /'/pi- 
tied by  the  Minerals  Separation,  Callow  and  Wood 
machines.  Each  isdesenbed,  together  with  some  of 
the  more  prominent  modifications. 

Since  the  beginning  of  operation  of  the  flotation  process 
;i  large  number  of  machines  of  different  designs  have  been 
devised,  manufactured  and  applied  to  flotation  concen- 
tration. These  have  been  included  in  three  types.  The 
first  is  the  agitation  machine,  of  the  class  that  is  included 
in  the  designs  used  by  Everson,  most  of  the  preceding 
inventors,  and  a  great  many  succeeding  ones.  This  type 
of  machine  depends  upon  violent  mechanical  agitation  to 
mix  oil  and  air  into  a  pulp.  It  embraces  such  well-known 
machines  as  the  Minerals  Separation  device,  now  widel] 
used.  A  large  number  of  similar  machines,  having  differ- 
ent minor  details,  have  been  built  to  meet  the  requirements 
of  particular  companies  working  with  particular  ores. 
A   description   of  the   Minerals  Separation   apparatus   i-. 


ELEVATION 
THE  MINERALS  SEPARATION  MACHINE 

given  herewith.  It  depends  upon  ordinary  flow  for  skim- 
ming the  froth,  while  many  machines  that  have  been  made 
up  on  similar  lines  have  incorporated  in  their  design  some 
mechanical  mean.--  tor  skimming  off  the  froth  as  it  forms. 
A  favorite  method  of  doing  this  is  by  means  of  sheet- 
metal  blade  attached  to  link  belt  traveling  slowly  above 
the  surface  of  the  machines  and  skimming  off  the  froth. 
The  Minerals  Separation  machine  as  used  at  Anaconda, 
and  mentioned  by  Laist  and  Wiggin  in  their  paper,1 
is  shown  in  the  accompanying  drawing.  The  feed 
is  introduced  in  the  first  agitator  box  at  the  motor  end 
of  the  machine.  From  this  box  it  passes  to  a  second  bos 
through  an  opening  in  the  partition — shown  in  the  ele- 
ction drawing.     From  this  second  agitation  compartment 

'•'Bulletin,"   A.    I.   M.    E..   Mar^h,    191fi. 


the  pulp  passes  into  the  first  spitzkasten,  where  the  firel 
concentrate  froth  is  removed,  and  the  remaining  pulp 
passes  through  a  pipe  the  inlet  to  which  is  controlled  by  a 
valve  io  the  third  agitating  box.  From  this  agita 
bos  the  pulp  passes  to  the  seeoiid  spitzkasten  and  so  on 
down  through  the  machine  until  it  is  introduced  into  the 
fourteenth  spitzkasten.  The  discharge  from  the  four- 
teenth, or  last,  spitzkasten  leaves  tin'  machine  as  tailings 
The  first  four  to  seven  spitzkastens  make  concentrates, 
and  the  remaining  ones  make  middlings  that  are  returned 
to  the  system.  The  drawing  shows  a  double  machine, 
each  one.  however,  being  run  as  a  separate  unit. 

The  lineshaft  is  driven  by  a  150-hp.  motor  at  a  speed 
of  385  r.p.m.  The  machine  under  load  requires  about 
100  lip.  The  vertical  shaft  carrying  the  impeller  revolves 
at  a  speed  of  243  r.p.m.  These  impellers  are  of  the  usual 
Minerals  Separation  type,  having  four  blades  placed  at 
-15°  to  the  vertical.  They  are  2  ft.  in  diameter.  Each 
pair  of  impellers  is  arranged  so  that  one  revolves  in  on.' 
direction  and  the  other  in  the  opposite  direction,  thus 
tending  to  balance  tic  side  thrust  on  the  lineshaft.  The 
bevel  gears  that  drive  the  impeller 
shaft  are  cut  steel  and  run  in  grease. 
The  impeller  shaft  i-  supported  both 
vertically  ami  horizontally  by  hall 
bearings.  In  some  cases  it  has  been 
found  of  advantage  to  place  the  motor 
on  the  other  end  of  the  machine  from 
that   shown   in  the  drawing,  especially 

if    it     is    ssary    to    heat    the    pulp 

to  over  700°  F.  Then'  is  more  or  less 
steam  rising  from  the  pulp,  especially 
at  the  feed  end.  which  condenses  on 
the  motors,  and  by  placing  the  motor 
at  the  discharge  end  this  trouble  is 
practically    eliminated. 

Each  machine  makes  three  prod- 
in  ts:  Concentrates,  which  go  to  the  de- 
watering  division;  middling-,  returned 
to  the  he, id  of  the  machine;  ami  tail- 
ings, going  io  waste.  Concentrates  arc 
taken  from  the  first  .".  to  5  spitzkastens 
and  middlings  from  the  last  !>  to  11. 
Some  of  the  pulp  is  overflowed  from 
the  last  three  spitzkastens  together  with 
the  froth.  About  <i  to  s  II,.  of  60°  sulphuric  acid  per 
t..n  of  dotation  Iced  is  used,  together  with  2  or  3  lb.  ..I 
.  rosene  sludge  acid  and  |  ■_.  to  1  lb.  of  crude  wood  creo- 
sote. \  portion  of  the  wood  creosote  is  added  ahead  of  the 
Hardinge  mill — about  0.03  to  0.05  lb.  per  ton  of  feed 
and  the  remainder  is  added  in  the  sis  agitator  compart- 
ments. The  sulphuric  acid  and  sludge  acid  are  added  at 
the  h.a.l  of  the  machine.  The  pulp  is  heated  al  from  60° 
to  .0  F.  I.\  passing  live  steam  into  it  at  the  head  of 
the  machine.  Three  machines  are  used  for  treating  sand 
and  the  fourth  for  treating  current  slimes  from  the  a 
portion  of  the  mill.  Each  has  a  capacity  of  about  l|li! 
per  day  on  sand  and   1*">  tons  per  da\    on  slimes. 

The  second  machine  in  popularity  is  the  Callow,  using 
a    system    that   dispenses   with    mechanical    agitation    for 
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air  incorporation  into  the  pulp.  In  the  Callow  apparatus 
the  air  for  bubble  formation — serving  also  for  agitation — 
is  compressed  air  forced  through  the  bottom  of  the  flota- 
tion cell.  The  air  passes  through  a  false  bottom  that 
may  consist  of  canvas,  silica  brick  or  some  other  similar 
material,  but  usually  canvas  is  used.  Passing  compressed 
air  under  low  pressure  through  the  canvas  subdivides  the 
air  into  small  bubbles,  thus  supplying  the  necessary  agi- 
tation and  also  the  froth-forming  constituents.  The  Cal- 
low unit  consists  of  a  tank  with  a  bottom  inclined  at  from 
3  to  4  in.  to  the  foot.  It  is  20  in.  deep  at  the  shallow 
end  and  45  in.  deep  at  the  other  end  and  may  be  built 
either  of  steel  or  of  wood,  the  latter  being  considered  pref- 
erable. The  bottom  of  the  tank  consists  of  a  porous  me- 
dium made  of  about  four  thicknesses  of  loosely  woven 
canvas  twill,  properly  supported  by  a  backing  of  perfor- 
ated metal  to  prevent  its  exploding  when  under  air  pres- 
sure. Through  the  porous  medium  compressed  air  is 
forced  by  a  blower.  The  space  underneath  this  porous 
bottom  is  divided  into  eight  compartments,  each  con- 
nected  by  an  individual  pipe  and  valve  with  the  main  air 
pipe.  By  this  means  the  air  pressure  to  each  compart- 
ment may  be  regulated  to  correspond  to  the  varying  hy- 
draulic heads  in  the  tank.  A  pressure  of  from  4  to  5 
lb.  per  sq.in.  is  commonly  used,  each  square  foot  of  por- 
ous medium  requiring  from  8  to  10  cu.ft.  of  free  air 
per  minute. 

The  longitudinal  edge  of  the  tank  is  provided  with  an 
overflow  gutter  for  the  reception  and  discharge  of  froth. 
The  lower  end  of  the  tank  has  a  spigot  discharge  fitted 
with  a  plug  valve  to  maintain  a  uniform  water  level  within 
the  tanl<  and  thus,  in  turn,  maintain  a  constant  discharge 
of  froth  under  all  varying  conditions  of  feed  supply  inci- 
dent to  practical  milling  operations.  The  water  level 
may  he  varied,  but  is  usually  maintained  at  about  10  to  12 
in.  below  the  level  of  the  overflow  lift.  The  tailings  are 
discharged  through  the  spigot,  and  concentrated  froth 
is  conveyed  to  the  cleaner  separating  cell.  The  cleaner  is 
simply  an  additional  unit  intended  to  treat  again  the 
Low-grade  concentrate  obtained  from  the  initial,  or  rough- 
ing, device  that  performs  the  first  operation.  The  Callow 
apparatus  does  not  employ  any  violent  mixing  means,  but 
preliminary  mixture  in  a  Pachuca  tank  is  usually  relied 
upon.  Recent  experiments,  however,  at  operating  plants 
1  ave  shown  that  this  tank  may  be  dispensed  with  without 
in  an>  way  interfering  with  the  good  results  obtained. 

Macquisten  Surface-Tension   M  lchine 

The  third  type  of  flotation  machine  depends  entirely 
the    surface  tension  of  water  in   contact    with   air 
mil  plai  i  s  no  dependem  e  upon  oil  or  agitation  by  mechani- 
cal dm  an-  or  air  bubbles.     This  type  does  not  make  a  froth, 
mph    floats  the  sulphide  upon  the  surface  of  still  or 
gently  flowing  water.     The  earliest  commercial  machine 
of  this  type  is  the  Macquisten  tube,  which  has  already 
ed  nt  length  in  the  Journal} 
The  Macquisten  tubes  are  i I'1  of  cast  iron.    As  ordi- 
narily used  they  are  about  6  ft.  Ion--.   1   ft.  in  diameter 
reside  and   weigh   about   450   lb.     They  have   two   tires, 
i  nidi  like  the  tire-type  tube  mill,  which  rest  upon  rollers. 
Tim  discharge  end  of  the  tube  is  entirely  open,  while  the 

end  is  closed  i  ole  in  the  i 

enough  to  admit   ili-   pipe  that    feeds  the  pulp.     Inside 
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the  tube  is  a  helical  groove,  intended  to  move  the  pulp 
granules  forward  in  the  tube.  The  pitch  of  the  interior 
helix  may  be  anything  from  1  to  3  in.,  depending  upon 
the  ore  under  consideration.  The  discharge  end  of  the 
tube  fits  into  a  separating  box,  the  joints  between  the 
two  being  water-tight,  while  the  tube  is  freely  revolved. 
Means  are  provided  for  overflowing  from  the  box  a  thin 
layer  of  water  that  contains  the  floating  sulphides.  The 
whole  operation  of  this  machine,  which  is  well  known  at 
this  time,  is  simply  feeding  the  pulp  at  the  head  end  of 
the  machine,  the  sulphides  having  a  large  number  of  op- 
portunities to  float  on  the  surface  of  the  water,  since  they 
are  raised  to  the  surface  by  the  revolution  of  the  tube  and 
their  opportunities  for  floating  are  limited  only  by  the 
mineral  grains  being  forced  out  of  the  discharge  end 
of  the  tube  by  the  helix  of  the  interior.  The  Macquisten 
tube  has  been  successfully  used  in  several  cases,  although 
its  application  at  the  present  time  is  not  wide.  It  is  now 
in  use  at  the  Morning  mill  of  the  Federal  Mining  and 
Smelting  Co.,  at  Mullan,  Idaho,  and  at  the  Iron  Mountain 
mill  of  the  same  company,  in  Montana. 

The  Wood  flotation  machine  utilizes  the  same  principle 
that  is  employed  in  the  Macquisten,  but  in  a  somewhat 


THE  WOOD  FLOTATION  MACHINE 

different  way.  It  consists  of  a  rectangular  structural- 
steel  frame  about  o%[>  ft.  high  at  the  back,  5  ft.  wide  and 
5  ft.  long.  Supported  in  and  on  this  frame  are  a  series 
of  Iced  hoppers  and  tanks,  feed  mechanism,  etc.  At  the 
hack  is  supported  a  rectangular  \'w<}  hopper,  the  front, 
ends  and  part  of  the  back  of  which  are  vertical.  About 
two-thirds  of  the  back  slopes  to  the  front  at  an  angle  of 
45°.  The  bottom  of  the  feed  hopper  is  about  4  in.  wide 
and- about  I  ft.  long  and  is  made  of  a  removable  steel  sheet 
which  is  used  as  one  of  the  feed-opening  adjustments.  On 
the  front  of  the  hopper  is  a  vertical  movable  gate  which. 
in  combination  with  the  bottom,  gives  a  wider  range  of 
adjustment  of  the  irnl  openings.  Inside  the  hopper  is  a 
longitudinal   shaft  studded  with  short  pins,  and  this  is 
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revolved  at  tin'  rate  of  90  to  LOO  r.p.m.  and  serves  to  keep 
the  ore  in  the  hopper  Loose  and  free  from  channels.  Sus- 
pended  from  the  upper  frame  is  a  triangular  truss  with 

cast-ir ads.    'This  truss  carries  the  feed  liar,  which  is 

made  of  angle-iron  and  wood,  carrying  a  number  of  3%x 
i  ,-in.  screws  which  project  into  the  feed  openings  of  the 
hopper.  Below  tin:  feed  bar  in  the  trough  is  supported 
an  adjustable  feed  pan  S  in.  wide  ami  1  I't.  long,  which 
receives  ore  from  the  feed  hopper  as  it  is  delivered  to 
tin'  feed  bar.  The  truss  carrying  the  feed  bar  ami  feed 
pan  is  vibrated  on  a  horizontal  plane  by  means  of  a  small 
eccentric  attached  to  the  main  frame  <>l'  the  machine  and 
connects  with  the  truss  by  means  id'  a  flexible  hickory 
drive  rod.    The  eccentric  shaft  is  driven  about  500  r.p.m. 

The  ore  dropping  at  the  back  of  the  feed  plate  is  spread 
out  into  a  thin,  even  sheet  by  the  time  it  has  traveled 
8  in.  at  right  angles  to  the  vibrations,  and  is  then  dropped 
on  the  surface  of  the  water  contained  in  the  main  tank. 
This  tank  has  a  valve  at  the  point,  or  bottom,  above 
which  is  a  diaphragm  to  steady  the  flow  of  tailings  that 
collect  in  the  tank.  At  the  front  of  the  tank  is  a  partition 
that  has  its  top  edge  %  in.  below  the  top  of  the  tank. 
This  edge  is  an  overflow  weir  and  maintains  a  constant 
level  of  water  in  the  tank.  At  the  back  of  the  tank  there 
is  a  spray  pipe  from  which  water  discharges  in  a  large 
number  of  fine  jets  parallel  to  and  just  below  the  surface 
of  the  water  contained  in  the  tank,  thereby  creating  a 
smooth  surface  current  toward  the  front  of  the  tank. 
Halfway  between  the  back  spray  pipe  and  the  front  of  the 
tank  is  a  second  spray  pipe  with  a  smaller  number  of 
holes,  which  assists  the  back  pipe  to  maintain  the  surface 
Current  uniform  clear  across  the  tank.  In  front  of  and 
bolted  to  the  main  tank  is  a  narrow  rectangular  cone  that 
has  a  bottom  discharge  and  overflow  weir  similar  to  that  of 
the  main  tank.  The  joint  between  the  tanks  is  made 
water-tight  by  means  of  a  light  iron  channel  set  over  the 
top  of  the  tank. 

Supported  on  the  top  of  the  main  frame  directly  over 
the  joint  of  the  tank  is  a  take-off,  or  concentrate-collecting 
de\  ire.  consisting  of  two  6-in.  by  5-ft.  rollers  and  one  21/2- 
in.  by  5-ft.  roller,  supported  at  the  ends  by  adjustable 
arms.  Around  these  three  rollers  is  passed  a  heavy  fabric 
belt  which  picks  up  the  concentrates  from  the  surface  of 
the  water  in  the  main  tank  and  carries  them  over  to  the 
concentrates  tank  where  thej  are  washed  off  under  the 
surface  of  the  water  in  that  tank  and  passed  on  over  the 
weir  to  a  settling  or  filtering  device. 

The  power  required  for  the  operation  of  the  machine 
is  about  14  hp.,  and  the  water  required  varies  from  5  to 
lit  gal.  per  min.  A  partly  submerged  corrugated  rubber 
cylinder  may  be  submitted  for  the  moving  plane  of  water. 

Elmore  Vacuum  Separators 

Among  the  older  apparatus  i\~n\  in  flotation  is  the  El- 

toore  vacuum  machine.  This  depends,  apart  from  the 
usual  dependence  upon  oil  in  froth  flotation,  upon  the 
fail  that  air  or  gas  dissolved  in  water  is  liberated  partly 
or  entirely  by  subjecting  it  to  a  pressure  less  than  that 
of  the  surrounding  atmosphere.  Liberated  gases  of  this 
kind  may  be  augmented  by  the  generation  of  gases  in  the 
froth  or  by  the  introduction  of  some  external  force.  The 
gases  attach  themselves  to  the  mineral  particles  and.  being 
largely  increased  in  volume  as  a  result  of  the  partial 
vacuum  applied,  cause  the  mineral  particles  with  their 
attendant  bubbles  of  air  or  gas  to  float  to  the  surface  of 


i he   liquid.     A  complete  description  of  this  process  has 
already  been  given   in  the  .1  on  null''-  by  Ale\amli  i    StanL 
Elmore.   The  apparatus  for  carrying  out  this  idea  is  shown 
in  the  accompanying  drawing.     The  preliminary  mi 
of  ail',  froth   and  oil    is   made   in   the  heater,  the   mixture 
then  going  into  the  pipe  which  carries  it  up  to  the  separ- 
ating machine.     In  this  machine  a  partial  vacuum  is 
tained,  while  the  weight  of  the  tailings  in  the  tailing-  pipe 
supplies  tiie  power  for  elevating  the  feed  into  the  machine. 
Vacuum  is  applied  in  the  machine,  tl ucentrates  ris- 
ing with  the  froth  formed  and  being  discharged  through 
the  concent  rates  pipe.    The  tailings  settling  upon  the  con- 
ical floor  of  the  machine  are  continuously  raked  off  by  the 
revolving  arms,    falling   into   the   concentrates-discharge 
tube.     The  process  has  been  used  successfully  in  con- 

f,  J  To  Vacuum  Pump 
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centrating  some  of  the  Scandanavian  iron  ores,  hut  at  the 
present  lime  is  not  known  to  be  in  use  in  this  country. 

One  of  the  principal  devices  used  in  flotation  now  is 
the  Ilehha'rd  machine,  but  this  is  well  known  as  the  .Min- 
erals Separation  machine.  The  Hebbard  is  essentially 
similar  to  the  Hoover,  the  original  Minerals  Separation 
apparatus,  but  there  are  some  differences  in  details.  The 
Earvej  modification  of  the  Minerals  Separation,  or  Heb- 
bard, machine  is  driven  from  the  bottom. 

CT.  S.  Patent  No.  1,064,209,  June  10,  1913,  granted 
to  .lames  Eebbard,  of  Broken  Hill.  X.  S.  \\\.  Australia, 
sets  forth  an  Lmproi  emenl  upon  hi-  original  machine-.  In 
the  earlier  arrangement  the  apexes  of  the  spitzkasten 
carried  down  to  a  considerably  lower  level  than  the  bot- 
tom of  the  mixing  \  essels,  hut  in  this  invention  the  mixing 
vessels  and  the  spitzkasten  arc  on  the  same  level;  that  is. 
the  bottoms  of  the  spitzkastens  are  substantially  level 
with  the  bottoms  of  the  mixing  vessels. 

This   Eorm  ol   apparatus  embodies  a  number  of  mi 
substantially  on  the  same  level  ami   -id 
and  a  number  of  spitzkastens,  also  on  the  I  and 

adjoining  the  mixing  vessels,  hut  staggered  in  relation  to 
their  plan  view:  that  is,  the  first  spitzkasten  contacts  with 
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half  of  the  first  mixing  vessel  and  with  half  of  the  second, 
the  second  spitzkasten  contacts  with  half  of  the  second 
vessel  and  half  of  the  third,  and  so  on.  At  a  convenient 
point  in  the  height  oi  the  first  mixing  vessel  is  an  outlet 
leading  into  the  first  spitzkasten.  At  the  bottom  of  the 
other  half  of  the  first  spitzkasten  is  an  orifice  leading  into 
the  bottom  of  the  second  mixing  vessel  and  so  on.  Each 
spitzkasten  is  thus  provided  with  two  openings,  one  at  the 
high  level  by  which  the  agitated  pulp  is  passed  from  an 
agitating  box  to  it,  and  the  other  at  a  lower  level  by 
u  hi,  b  the  pulp  that  sinks  passes  to  the  next  agitating  box 
in  the  series.  The  spitzkastens  are  supplied  also  with  con- 
centrate launders.  Each  of  the  collecting  launders  is 
provided  with  a  pipe  for  removing  the  froth,  and  if  any 
of  this  material  needs  to  be  re-treated,  it  can  be  sent 
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through  this  pipe  back  to  a  preceding  agitating  compart- 
ment. In  the  accompanying  drawing,  which  shows  the 
layout  and  operation  of  the  machine,  the  pipe  is  shown 
leading  from  the  concentrate  trough  of  the  last  spitzkasten 
back  to  the  first  agitating  compartment. 

The  Mures  Magnetic  System 

Mention  should  be  made  of  the  Murex  process,  which, 
although  not  an  oil-flotation  process  at  all,  does  depend 
upon  most  of  the  principles  of  notation.  In  this  case  the 
magnetic  paint  is  mixed  with  oil  and  then  put  into  the 
pulp,  where  it  preferentially  clings  to  the  sulphide  par- 
ticles that  are  to  be  removed.  The  magnetically  painted 
particles  are  removed  from  the  mass  by  a  magnetic-con- 
centration machine.  The  method  of  applying  the  mag- 
netic paint  is  interesting,  since  it  is  practically  a  mixing 
process  such  as  may  be,  used  in  flotation.  The  process  is 
carried  out  in  a  small  tube  mill,  in  which  grinding  pebbles 
arc  replaced  by  small  metal  balls,  not  heavy  enough  to 
provide  grinding  efficiency.  The  magnetic  paint  adheres 
to  these  balls,  and  by  them  is  carried  to  the  mineral  par- 
ticles, the  halls  in  addition  providing  a  gentle  agitation 
by  means  of  which  every  particle  of  sulphide  comes  in 
■(intact  with  sufficient  magnetic  oil  paint.  Machinery 
used  in  the  process  is  that  used  in  general  milling  except 
for  the  magnetic  separators. 


Tbe  new  concentrating  mill  of  the  Vindicator  Consoli- 
dated Cold  Mining  Co.,  Cripple  Creek,  Colo.,  was  com- 
pleted in  1U14,  but  it  was  not  until  the  early  part  of  1915 
that  it  received  its  full  tonnage.  Operations  over  15 
months  have  shown  that  it  has  fulfilled  its  purpose,  and 
in  fact  in  nearly  every  department  better  results  have 
been  obtained  than  were  indicated  from  experimental 
work.  During  the  year  the  mill  handled  a  daily  average 
of  250  tons  per  8-hr.  shift.  An  average  ratio  of  concen- 
tration of  11  to  1  was  maintained.  The  recovery  in 
handling  ores  from  an  average  value  of  $2  per  ton  was 
about  55%.  Profits  from  milling  operations  have  been 
nearly  double  what  was  indicated  from  the  experimental 
work,  largely  due  to  the  fact  that  milling  costs  were  cut 
down  to  about  20c.  per  ton.  A  complete 
return  of  the  capital  expended  was 
shown  after  12  months'  operations. 

About  2,000,000  tons  of  low-grade 
ore  that  is  on  the  dumps  of  the  prop- 
erty averaged  $2  a  ton  or  somewhat 
better,  and  this,  in  addition  to  a  large 
block  of  low-grade  ore  in  the  mine 
and  filled  stopes  which  cannot  lie 
worked  at  a  profit  with  present  metal- 
lurgical systems,  can  be  expected  to 
yield  a  handsome  profit  if  a  process  can 
be  devised  whereby  milling  grades  of  ore 
can  be  treated  on  the  ground  with  a 
high  percentage  of  extraction  at  a  low 
cost  of  operation. 

Metallurgical  engineers  have  been  ex- 
perimenting on  this  problem  for  a  long 
time  and  have  tried  various  methods, 
including  flotation  and  cyaniding,  both 
in  laboratory  tests  and  in  actual  prac- 
tice. They  are  now  using  a  flotation 
unit  of  10  tons'  daily  capacity.  As  a  re- 
sult of  these  experiments,  it  has  been 
recomenoed  that  the  old  concentrator  at  the  Golden  Cycle 
shaft,  which  is  now  obsolete,  be  remodeled  into  a  flotation 
unit  of  300  tons'  daily  capacity,  sufficient  to  treat  all  the 
reject  material  from  the  Golden  Cycle  orehouse,  as  well 
as  to  experiment  on  all  grades  of  ores  from  both  shafts. 
An  extraction  of  90%  or  over  is  expected,  at  a  cost  of  less 
than  -$1  per  ton.  This  plan  will  enable  the  operators  to 
determine  the  best  and  most  economical  process  to  use  on 
the  ore,  and  when  this  is  determined,  plans  for  a  larger 
and  thoroughly  modern  flotation  mill  of  not  less  than 
1,000  tuns*  daily  capacity  will  be  considered.  Such  a  mill 
would  probably  cost  not  over  $200,000.  while  a  cyanide 
mill  of  the  same  capacity  would  cost  more  than  $750,000. 

Costt  of  EDlecthriic  fowei? 

The  following  costs  of  electric  power  for  mining  and 
milling  purposes  are  given  by  the  St.  Joseph  Lead  Co.  in 
its   report    for  tbe  year  1915: 


Plant 
Bonne   Tel  ;  e 
Leadwood    (a.c.) 
Leadwood    (d.c.) 
River   mines    .  .  .  . 


9,935.513 

17.560,000 
2,822,626 
4.041,919 


Totals   34,359,45 


Cost 
$84,020.60 

•m'.:.is:i  ii? 
21,776.65 
63,324.64 

$266,111.56 


Cost  p> 

Kw.-H 

$0.00: 


A  Map  of  Alaska,  10x15  in.,  no  contours,  scale  1:  12, 000, On 
has  been  published  by  the  United  States  Geological  Survi 
and   is   for   sale   at   the   price   of   lc.   per    copy   or   five   for    3 
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SI  NOPSIS  —Conveyor  belts  have  not  been  given 
the  technical  study  they  deserve,  and  they  havt 
not  given  the  returns  that  might  have  been  ob- 
tained with  more  care.  The  use  of  batata,  cotton 
and  rubber  belts  is  discussed  in  relation  to  the 
kind  of   material   that   has   to   be   transported. 

All  endless  conveyor  bands  may  1"-  said  to  have  grown 
from  small  hand-operated  horizontal  type-  to  the  present- 
il,i\  conveyors  capable  of  carrying  large  quantities  of  ma 
terial  great  distances  and  heights  and  requiring  consid- 
erable power  for  driving  purposes.  Much  skilled  attention 
has  been  given  to  the  proper  design  and  construction 
of  items  which  comprise  the  accessories  required  for 
good  belt  transmission,  and  also  to  the  construction  and 
manufacture  of  the  belts  themselves;  as  a  consequence, 
many  of  the  faults  attached  to  the  running  and  main- 
tenance of  conveyor  belts  have  been  overc e.  The  con- 
siderable variations  encountered  in  striving  to  obtain 
reliable  figures  on  which  to  base  one's  calculations  have 
prompted  the  authors  to  compile  data  on  conveyor  belts 
and  to  add  some  experience  with  regard  to  the  design, 
maintenance  and  testing  of  belts,  in  the  hope  that  the 
matter  submitted  may  be  of  interest  to  the  engineer 
and  of  some  use  to  those  concerned  with  the  design  or 
the  running  of  belts. 

Testing   Conveyor    Belts 

In  com  pa  ring  conveyor  belts  and  adjudicating  on  their 
nlative  commercial  values,  four  points  have  to  be  taken 
into  consideration:  The  build  or  construction  of  the 
belt,  its  suitability  for  the  work  intended,  and  manufac- 
turing defects:  the  strength  and  weight  of  the  cotton 
duck:  the  adhesiveness  between  adjoining  plies;  and  the 
quality  of  the  rubber.  To  the  engineer  must  be  allotted 
the  duty  of  determining  the  first  and  most  important 
of  these  qualifications.  To  the  testing  and  chemical  en- 
gineer falls  the  task  of  ascertaining  the  strength  of  the 
cotton  duck,  the  suitability  of  the  rubber  and  the  quality 
of  the  frictioning. 

It  seems  almost  unnecessary  to  place  on  record  the 
advisability  of  utilizing  the  testing  engineer,  but  present- 
day  methods  on  the  Rand  so  willfully  neglect  him  that 
little  apology  is  required  for  pointing  out  that  when  it 
is  possible  to  obtain  a  fairly  accurate  forecasl  of  the  qual- 
ity of  a  belt,  surely  such  should  be  obtained.  The  main 
object  of  the  consumer  must  be  to  raise  the  quality  to  a 
maximum,  while  decreasing  the  price  to  the  minimum. 
It  is  unfortunately  the  case  that  the  best  salesman  or 
the  lowest  tender  often  obtains  the  order.  When  an 
agent,  acting  on  behalf  of  the  buyer,  executes  the 
order,  lie  rarely  include-  a  quality  clause,  or  if  hi'  does. 
he  places  this  second  to  the  price  consideration  and  has 
not  the  means,  nor  usually  the  inclination,  to  determine 
whether  the  quality  i<  that  demanded. 

The  effect  of  such  a  system  of  purchase  lead-  to  a 
lowering  < . i*  quality:  to  the  ousting  from  tins  market  of 
reputable    makers    and    merchant-:    to    unfair    allocation 

•Excerpt  from  article  by  A.  Robertson  and  A.  McA.  John- 
ston, in  the  "Journal"  of  the  South  African  Institution  of 
Engineers,   March,   1 316. 


of  blame  when  an  early  failure  of  an  untested  belt  is  to 
be  recorded;  and  to  unfair  excessive  charges  on  other 
purchasers  when  an  agent  or  maker  is  called  upon  I,. 
the  manager  or  engineer  of  a  mine  to  replace  oi  make 
an  allowance  for  a  belt  that  has  failed  sooner  than  eithi  t 
had  expected,  even  though  this  belt  failed  no1  from  in 
ferior  quality,  but  from  unsuitable  local  conditions  or 
i  areless  handling. 

Balata  belts  arc  tested  by  determining  the  strength  of 
the  warp  and  filler  of  the  canvas  and  by  ascertaining 
the  frictioning  or  adhesion  between  adjoining  plies  or 
layers.  In  belting  the  main  strength  must  lie  in  the 
warp,  though  that  of  the  filler  should  be  but  little  n 
ferior.  This  strength  is  found  by  breaking  in  the  ten 
sion  machine  a  section  of  the  belt  one  inch  in  .width. 
Care  must  be  taken  in  cutting  this  that  no  thread  in  the 
line  of  the  pull  be  broken  before  the  test. 

Stbength  of  Cotton  Duck 

When  for  some  reason  only  one  ply  can  be  obtained 
for  this  test,  it  is  advisable  to  cut  a  section  just  over 
an  inch  and  detach  therefrom  single  strands  until  the 
exact  inch  is  reached.  The  grips  also  must  hear  evenly 
over  a  surface,  so  as  to  avoid  pinching  the  belt  in  one 
place;  this  may  be  partly  avoided  by  making  the  gripped 
portion  larger  than  an  inch — say.  one  and  a  half  inches, 
with  a  taper  to  one  inch.  The  tested  portion  should  be, 
oviu-  the  inch  section,  at  least  3  in.  in  length. 

A  specification  for  the  cotton  duck  used  in  this  belt- 
ing should  note  tlie  weight  of  duck  used  (oz.  per  lin.yd.). 
the  number  of  yards  per  inch,  both  for  warp  and  for 
tiller,  the  tensile  strength  of  the  warp  and  of  the  filler, 
the  amount  of  stretch  in  the  belt,  and  the  number  of 
plies  in  it.  To  illustrate  the  variations  that  exist  in 
this  class  of  belting,  the  samples  being  submitted  for 
one  particular  duty.   1  may  quote  the  following  results: 

SAMPLES  TESTED  LENGTHWAYS  OF  BELT  (WARP) 
Tensile  Strength  of  Total  Belt  1  In.  in  Width 


.  No.  of  plv  8 
No.  of  ply  6 
.  No.  of  ply  8 
No.  of  ply  6 
.  No.  of  plv  4 
.  No.  of  ply  8 
.  No.  of  ply  8 
.  No.  of  ply  6 


2, SI  Hi  lb 
3,180  lb 
3,168  1b 
3,564  lb 
3,600  lb 
3,916  1b 
3,136  1b 
1,320  1b 

If  we  neglect  the  last  one  as  being  an  inferior  lot,  wo 
-till  find  a  variation  amounting  to  over  half  a  ton  per 
inch  in  the  breaking  strain  of  the  different  duck  used. 
This  means  an  additional  load  capacity  of  15  tons  on 
a  30-in.  belt.  The  tensile  strength  of  the  filler  in  cer- 
tain  belts  examined  shows  even  greater  differences: 


STRENGTH  OF  BELT  FILLER 
Samples  Tested,  1  In.  in  Width 


II 


1.440  lb 
2,288  lb 
1,980  lb 
1,584  11. 

I. .'.si  lb 
1.232  lb 


No.  of  ply  6 

No.  of  ply  S 

No.  of  plv  10 

No.  of  plv  s 

No.  of  plv  s 

No.  of  ply  s 

No.  of  ply  S 


'fhe  difference  of  a  breaking  strain  "f  750  lb.  pi  r  1  -in. 
section    in    the   tiller  of  two   8-ply   belts   is   surely   worthy 

msideration    when    placing   an    order.     U 
noted  that  the  strength  of  the  warp  i<  greater  than  that 
of  the  filler,  and  agents  should  note  in  submitting  sam- 
ple- for  test  that  it   least  10  to  12  in.  in  length 
and  about   '■>  to    I   in.  in  width,  except  when  the  strength 
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of  both  warp  and  filler  is  required,  in  which  case  the 
sect  inn  submitted  should  be  10  in.  square. 

The  adhesion  between  adjacent  plies  of  duck  is  deter- 
mined by  maintaining  a  steady  pull  in  separating  them. 
A  section  of  the  belt  1  in.  in  width  is  taken,  and  one, 
or  even  two  or  three,  of  the  plies  are  separated  by  hand 
for  a  length  of  2  in.,  and  the  two  ends  caught  in  the 
clamps  of  the  machine  shown  in  Fig.  1.  A  steady  pull 
is  applied  by  turning  the  wheel,  the  rate  of  turning 
being  regulated  so  that  the  jaws  may  move  apart  2  in. 
per  min.  The  spring  balance  registers  the  resistance  set 
up  and  indicates  the  effectiveness  of  the  balata  friction- 
ing.  The  adhesiveness  depends  on  the  quality  and 
quantity  of  the  balata  used  ami  the  success  of  the  opera- 
tion known  as  frictioning. 

The  Pennsylvania  Eailroad  Co.  requires  that  the  fric- 
tioning of  its  air-brake  hose  be  such  as  to  support  a  pull 
of  25  lb.  while  separating  at  appromixately  the  rate 
given.  Much  air  hose  on  our  market  scarcely  maintains 
a   1-lb.  pull  when  separating  contiguous  plies. 

A  specification  for  balata  belts  might  well  demand  a 
friction  test  of  at  least  20  11).     This  figure  is  not  often 


In  the  following  table  are  the  records  of  the  total 
strength  of  the  cotton  duck  of  seven  belts  recently  ex- 
amined here: 


STRENGTH  OF  COTTON  DUCK 
ensile  Strength  on 


Tensile  Strength  on 

1-In.  Transverse 

Section  <6-Ply),  Lb. 

1,056 

990 

1,350 


The  friction  tests  on  these  same  seven  samples  showed 
that  none  of  them  was  exceptionally  good,  while  one  was 
exceedingly  bad  and  three  poor.  The  tests  were  made  on 
a  1-in.  transverse  section. 


FRICTION  TESTS  ON  BELTS 

Friction    Test 
Between    Cotton- 
Duck  Layers,  Lb. 


Friction  Test 
Between  Cotton- 
Duck  Layers,  Lb. 


As  these  results  were  obtained  from  belts  that  are 
considered  the  best  on  our  market,  it  would  seem  that 
neither  the  cotton  duck  used  nor  the  frictioning  is  as 
strong  in  rubber  conveyor  belts  as  in  balata  belts. 


LIFE   OF   BALATA   BELTS 


Put  into 
Type  of  Belt  Use 

30-in  ,  5-ply,  291  ft.,  with  7  rows  of  copper  stitching 

Conveying  crushed  fines  from  crusher  to  main  belt.    May  1.  1911     Mar.  3,  1913 

Note.    Plv  was  increased  to  6. 
30-in.,  5-ply,  402  ft.,  with  7  rows  of  copper  stitching.    May  1,  1911    Sept.  1.  1912 

Horizontal  to  tines  main  belt. 
30-in.,  5-ply.  270  ft.,  with  7  rows  of  copper  stitching.   May  1,  1911     Dec.  S,  1912 

Grizzly  fines. 
32  in  ,  5-plv.   ISO  ft.,  with  S  rows  of  copper  stitching. 

Shuttle  belt.    Note.      Ply  was  increased  to  7.  May  1,1911    Nov.  21.1912 

30  in.,  6-ply,  402  ft      Horizontal  fines,  carrying  crushed 

rock,  delivering  on  to  main  incline  belt .  ... 

20  in.,  6-ply,  250  ft.,  stepped  to  4  ply.     Conveying  un- 

crushed  rock  from  bins  to  sorting  table.     Note.     This  Jan.  6,  1913     Oct.  14,  1913 

belt  had  not  worn  through,  but  became  too  thin  to 

support  weight  of  rock  at  edges. 

24-in.,  5-ply,  305  ft Dec.  7,  1913  

32-in,  6-plv,  145  ft Apr.  15,  1914  

24-in.,  6-ply,  166  ft.,  stepped  to  4-ply,  with  7  rows  of 

copper  stitching  June  15,  1912  Sept.  S,  1913 

M-'i  1 1  '1  c  en*.  I.  ci  ushed  rock 
30-in.,  S-ply,  300  ft.     Sorting  belt.     I'ncrushed  rock. 

Severe  drive,  running  in  water  continuously.  Feb.  20,  1914 


Taken  Off       Actual  Life 


4S9  . 
502  ( 


Tonnage  per 

Week  of 

6  Davs  of 

9  Hr. 

5,000 
8,000 
7,200 


Ca 


3(l-iii  ,  (i-ply,  690  ft.     Mill  inclii 


July  1,  1913 


572  da 

111  ,1 


1,200 

893 
per 

10  hr. 


397,54(1 
416,779 
602,733 

799,429 
529,000 
126,000 


Tonnage  to 
May  31,  191 1 
:;..7.s_'(i 
467,846 


Selling 
Price 
per  Ft. 

10s.  2d. 
10s.  2d. 
10s.  2d. 


Cost  to 

Mine 

per  Ton 

0  089d. 
0  12d. 
0  054d. 

0  030d. 
0  13d. 
0  24d. 


Cost  to  Mil 

per  Ft. 
per  Monti 


0  32S 
0.12 


reached  here,  bid  if  demanded,  it  could  easily  lie  reached 
and  would  form  Mime  guarantee  that  the  belt  plies  would 
not    readily  part. 

The  following  results  from  a  series  of  tests  show  actual 
pies    of    balata    belt    at    present   in    this 
market : 

FRICTION  TEST  ON  BALATA  BELTING 


24  j 

is'. 

21j 

17 

21 

1 6 1 

The  stretch  in  the  belt  is  not  often  determined  in  the 
i   b,  given  suitable  apparatus,  this 
could  be  easilj   'loin'.     It   is  always  advisable  to  test  the 
a  whole  and  no!  over  an  inch  section. 

Rubber  Conveyob  Belts 

Similar  te  i  .ire  made  on  rubber  conveyor  belts,  with. 
of  course,  the  additional  testing  ami  analysis  of  the  rub- 
ber. Owing  to  the  greater  cosl  of  rubber  belting,  linns 
are  not  keen  on  supplying  tesl  length  oi  9  to  12  in., 
and  as  a  rule  tests  of  the  cotton  dink  are  made  on  the 
■clion.  One  -ample  of  a  very  good  belt  sub- 
mitted gave  the  same  tensile  strength  longitudinally  as 
transver  ely,  bu1   this   resuli  ilwavs  be   found. 


The  value  of  the  rubber  layer  depends  entirely  on  the 
quality  of  the  rubber  used,  on  the  vulcanizing  it  has 
received  and  on  its  age.  One  has  to  handle  rubber  eon- 
stantly  to  realize  the  depreciation  that  takes  place  in 
this  climate,  ami  more  especially  with  the  quality  of  the 
rubber  used  for  this  (lass  of  work.  It  is  in  my  opinion 
essential  in  buying  a  belt  to  stipulate  that  it  has  been 
but  recently  imported.  Not  only  does  the  rubber  deter- 
iorate, but  the  frictioning  material  used  to  cement  itl 
to  the  duck  loses  its  adhesive  properties. 

Two  belts  that  were  tested  here  showed  that  the  rub- 
ber layer  in  each  case  lost  its  elasticity  to  a  not  ineoii- 
siderable  extent  after  a  lapse  of  six  months.  The  thick- 
ness ol'  layer   was   A   in.;  elongation   of  a   section    1    in. 


wide    and 
breaking : 


measurim 


in.    between    the    urins.    befora 


In 


Sept.  14,  1914 8  Mar.  18,  1915 5J 

The  rubber  layer  in  one  sample  refused  to  be  detached 
from  the  canvas  layer.  As  soon  as  a  grip  could  be  ob- 
tained and  a  moderate  pull  exerted,  the  rubber  tore,  showj 
mil'-  both  the  poorness  of  the  quality  and  the  elfeet  of 
climatic  conditions. 


fulv 
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The  following  results  were  obtainei 
es  of  rubber  conveyor  belts : 


from  seven  6am- 


i:\  \MI\  VI  [ON   in    RUBBEE   BELTS 
Friction  Test 


Between  Rub- 

[ncombustible   Stretch  berLayerand 

Matter  in       <»f  :i  In.  CaavasLayer, 
Rubber,  ',           In.  Lb. 

is  30  13  12 

4i,  OS  i;  3 

U  00  10  95 

63  40  5!  Gj 


Frictio      I 
Between   Rul>- 
[ncombustible   Stretcb   berLayerand 
Matter  in       of  'i  In..  Canvas  Layer, 
Rubber,  %         In.  Lb. 

37.07  9j  14 

1 1   1 1 1  8  9 

59     :i 
3! 84  15 


The  elasticity,  or  stretch,  in  the  rubber  layer  is  ob- 
tained by  gripping  a  section  1  in.  vide  in  the  machine 
used  for  the  friction  test,  with  a  distance  of  3  in.  between 
the  grips.  The  total  elongation  before  breaking  or  tear- 
ing is  thus  obtained,  as  is  also  the  tensile  strength  of 
the  rubber.  The  following  may  be  quoted  as  charac- 
teristic tensile  strengths  of  a  1-in.  section  of  the  rubber 
layer  of  belts  in  good  or  fairly  good  condition  and  ready 
for  the  market   here: 

TENSILE  STRENGTH  OF  RUBBER  BELTS 


9! 


5} 


105 
60 
310 


It  would  be  recommended,  therefore,  that  a  specula- 
tion should  demand  that  the  incombustible  matter  in 
the  rubber  layer  be  under  509?  by  weight ;  that  a  section 
of  the  rubber  layer  1   in.  in  diameter  shall  stretch  to  at 


It  is  nu  ing  in  the  aature  of  this  material  that  a  trip- 
per for  delivering  from  conveyor  belts  is  aot  a  desirable 
method  where  such  a  material  as  quartz  is  handled.  Ow- 
ing in  the  large  quantities  of  water  nov  being  used  in 
underground  operations,  the  conditions  cited  havi 
accentuated.  At  some  mines  the  ore  is  delivered  to  the 
bead-gear  bins  in  a  mushy  condition,  and  where  there 
are  no  washing  trommels  adjacent  to  the  bins,  the  trans- 
mission of  such  material  is  made  difficult,  owing  to  the 
inconvenience  of  handling  and  to  the  spillage  thai  takes 
Much  greater  care  is  then  required  in  loading 
and   in  the  protection  of  the  belt  and   its  accessories. 

Owing  to  the  slight  abrasive  action  of  coal,  its  hand- 
ling  by   conveyor  belts   can  be   carried   out   mm! re 

efficiently  and  economically  than  is  the  case  with  quartz 
or  other  coarse  material.  Tripper  carriages  can  he  used 
for  most  purposes,  and  the  design  of  the  necessary  chutes 
does  not  present  the  same  difficulties  and  permit-  of 
modifications  that  are  impossible  in  gold-mining  prac- 
tice. 

Other  materials  are  dealt  with  in  a  general  way  in 
the  tallies  attached  to  this  paper,  which  give  the  capacities 
of  belts  at  different  speeds  for  material  of  a  given  weight 
per  cubic  foot. 

There  are  two  kinds  of  belts  in  general  use  for  the 
conveyance  of  material — balata  belts  and  rubber  belts-  - 


PARTICULARS  OF 

RUBBER   BELTS 

Total 

Selling 

Put  into 

Life, 

Tonnage 

Tonnage 

Price 

Type  of  Belt 

Use 

Taken  Off 

Xlonth  j 

per  Hr. 

Carried 

per  Ft. 

36-in.  belt,  173  ft.  long,  5-7-ply,  j-in. 

rubber.     Carrying  rock  to  crusher 

Aug.,  1904 

May,  1909 

57 

30 

758,777 

32s. 

station. 

36-in.  belt,  147  ft.  long,  5-7-ply,  J-in. 

rubber.     Carrying  rock  at  crusher  Aug.,  1904 

Sept.,  1937 

76 

828,162 

32s. 

36-in.  belt,  173  ft.  long,  5-7-ply,  J-in. 

rubber.     Carrying  rock  at  crusher 

Aug.,  1904 

April.  1908 

44 

522,854 

32s. 

Btal  ton. 

24-in.  belt.  1S2  ft.  long,  6-4-ply.  Car- 

G9 

68.6 

1,586,764 

15s.  6d. 

rying  sand. 

20-in.   belt,   598  ft.   long.      Carrying 

36 

66  5 

545,400 

16s. 

sand. 

20-in.  belt.  930  ft.  long,  6-4-pIy.  Car- 

Jan. 22,  1905 

Sept    1.1938 

SO 

782,000 

10s.  2d. 

rying  sand. 

L'4-ii.   belt,  404  ft.  long,  5-ply.    Fines 

16 

205,345 

13s.  6d. 

t,,  mill. 

24-in.  belt,  864  ft.  long.  5-ply.     Fines 

to  mill. 
36-in.  belt,  147  ft.  long,  5-7-ply,  {-in. 

Hi 

293,873 

13s.  6d. 

rubber.     Carrying  rock  at  crusher 

Aug.,  1904 

Sept.,  1907 

36 

76 

828,162 

32a 

station. 

30-in.  belt.  923  ft.  long,  7-pIy,  j-in. 

Jan..  1911 

June,  1912 

IS 

117 

854,000 

24s  4d. 

rubber.    Fines  to  mill. 

40-in.  belt,  115  ft.  long,  7-ply,  j^-in. 

31 

390,000 

rubber.    Sorting  belt. 

Cost  to 
Mine  per 


Cost  to  Mini 

per  Month 
per  Ft. 


8id. 
2;d. 
5}d. 


lOJd. 
Is  4{d. 


least  three  times  its  own  length  before  breaking  (3  in. 
to  9  in.) ;  and  that  the  frictioning  between  any  two 
contiguous  layers,  rubber  and  canvas  or  canvas  and  can- 
vas, be  at  least  15  lb.  It  is  probable  that  these  demands 
could  in  time  be  made  more  stringent. 

The  Kind  of  Material  Handled 

The  material  handled  on  our  gold  mines  is  quartz.  In 
the  breaking  and  crushing  of  ore  accessary  for  reduction 
operations,  the  quartz  in  fracturing  acquires  very  sharp 
edges,  which  have  a  most  destructive  effect  on  conveyor 
belts.  The  abrasive  action  of  these  line  particles  is 
It  was  shown  in  a  recent  paper  on  "The  Pumpii 
Mine  Water."  bj  Messrs.  [zod  and  Rouillard,1  that  the 
very  tine  grits  in  suspension  in  mine  water,  when  caught 
on  a  filter  paper  and  examined  under  a  microscope,  were 
found  to  possess  sharp  corners  which  proved  most  de- 
structive to  pump  liners  and  piping.  This  being  so,  the 
action  of  much  coarser  material    may   lie  underst I. 


it"    of   the    South    African    Institution    of    Engineers, 


i  type  has  strong  advocates  in  favor  of  its 
lion.     We  have  endeavored  to  treat  the  subject  as  im- 
partially  as   possible.     Both   types    may   be  obtained    in 
many  qualities  and   to  suit  various  requirements.      Gen- 
erally speaking,  the  rubber  belts  cost  from  15%  upward 
more  than  balata.     The  high  cost  and  scarcity  of  rubber 
at  the  present  time,  due  to  the  exigencies  of  war.  must 
he  taken    into  account   in   any   comparisons   of  cost 
Lween  rubber  and  balata.     The  detailed  construction  of 
any  class  of  belt  is  the  sole  property  of  the  maker-. 
tin    genera]  essentials  should  be  stated  in  specifications. 

The  choice  of  which  type  is  to  be  used  should  have 
careful    consideration,    so   that    the   best    results    ma 
obtained.     For   instance,    for   the   transmission   of 

me  of  the  agents  for  balata  belts  do  no 
their  use,  although  some  of  our  mines  are  equipped  with 
no  other  type;  in  the  same  way.  some  other  i 
only   r 

It   might  be  considered  advisable  on  new 

plant  that,  a  comparatively  cheap  type  of  belt   shoul 
installed  in  order  !■■  lessen  the  i  i    that 


1' 


ENGINEERING    AND    MINING    JOURNAL 


Vol.  102,  No.  1 


might  occur  during  the  time  that  trials  are  run,  ad- 
justments made  and  the  plant  tuned  up  generally.  Where 
real  care  is  exercised  in  the  design  and  manipulation 
of  the  loading  and  unloading  devices,  such  a  policy  weuU 
be  unnecessary,  but  we  have  always  the  element  of  native 
labor  to  consider  and  the  bustle  attendant  on  all  new 
works. 

Balata  belts  are  constructed  of  various  plies  of  canvas 
to  -nit  the  width  and  strength  of  bell  required,  with 
pure  balata  gum  well  impregnated  between  the  several 
layers.  These  belts  may  be  obtained  with  ordinary  or 
with  copper-wire  stitching  on  the  wearing  edges,  and 
with  ordinary  or  the  stepped -ply,  as  is  the  case  with 
most  belts  now  on  the  market.  Some  who  have  occa^ 
sion  to  use  balata  belts  consider  that  they  are  more  sus- 
ceptible than  rubber  belts  to  changes  of  temperature, 
moisture  in  the  air  or  on  materials  carried;  to  eon- 
tai  ts  with  grit  or  acid  ;  and  that  they  are  more  difficult  to 
keep  clean  and  are  more  given  to  snaking  or  swinging, 
to  stretching  or  creeping.  We  hold  that  with  a  well- 
i,  ide  balata  belt  such  disadvantages  do  not  become  ap- 
parent. In  all  cases  the  quality  of  any  helt  is  the  de- 
cisive factor. 

Rubber  belts  are  constructed  of  various  plies  of  canvas 
duck  to  suit  the  width  and  carrying  capacity  of  the 
helt,  with  the  frictioning  medium  well 
impregnated  between  the  plies  ami  a 
covering  of  rubber  on  the  uppi  r  and 
under  sides  and  edges.  These  belts 
are  made  with  plain  or  with  stepped 
plies.  The  best  classes  of  belts  arc 
constructed  with  duck  weighing  32  oz. 
per  sq.yd.,  but  less  costly  qualities  may 
be  obtained,  which  have  26-,  28-  or 
30-oz.  duck  as  the  medium.  The  fric- 
tioning medium  in  all  belts  is  a  mat- 
ter for  close  attention:  loosely  woven 
canvas  and  balata  are  said  to  show  up 
1  est  when  new.  hut  to  depreciate  in 
use  more  than  the  closely  woven  and 
rubber-covered  belts.  When  stretching 
occurs,  the  strenth  of  the  frictioning  decreases.  The 
ordinary  specification  for  rubber  belts  was  to  call  for  6- 
or  T-ply  with  %-in.  rubber  face  and  g^-in.  rubber  cover 
on  hack. 

As  rubber  heir-  arc  of  high  initial  cost,  it  might  he 
well  to  call  for  T:1,T-in.  rubber  face  and  V,;-in.  rubber  on 
the  pulley  side,  as  with  the  lesser  thickness  it  lias  been 
found  that  the  abrasive  action  of  the  material  carried 
caused  the  rubber  covering  to  he  worn  out.  while  at  the 
same  time  the  canvas  ami  frictioning  were  in  good  order. 
A  good  Covering  of  rubber  on  the  edge-  of  the  belt  is 
essential.     This    point    is    put    forward    so   that    a    con- 

I   class  of  belts  maj    1 btained,  with   the  rubber 

surface  frictioning  mid  canvas  as  near  the  correct  pro- 
portions a 

Belts  may  be  obtained  with  an;,  degree  of  vulcaniza- 
tion desired   t"   -nit   the   material   to  l><    carried.     While 

the  makers  of  bell    tend  thai  cani;  ation  :  tves 

the  best  results  if  large  diameter  pulleys  are  in  use.  mosi 
users  like  a  rubber  belt  to  he  easilj  stretched  and  elastic. 
In  the  running  and  maintenance  of  belts  where  they  may 
have  been  inadvertentl)  eul  or  torn,  it  i-  possible  to 
repair  with  rubber  and  revul  small  vulcanizing 

-  i   i-  at  hand,  as  i-  the  case  at  some  mine-  today. 


The  systematic  painting  of  belts  with  P.  &  I!,  paint 
is  regarded  at  some  mines  as  an  excellent  means  of 
preserving  the  surface  and  helping  most  materially  in 
achieving  a  good  condition  of  belt  and  prolonged  life. 
All  helt-  should  be  housed  in.  or  at  least  have  some 
form  of  covering  as  a  protection  from  the  weather,  par- 
ticularly  in   warm  climates. 

The  Life  of  Cos  ,  ei  on  Belts 
Tables  giving  the  services  obtained  from  various  con- 
veying installations  on  our  gold  mines  are  given,  but  -• 

particular.-  of  special  conveyor  belts  may  be  of  interest. 
Particulars  of  rubber  bell   conveying  coal  at  a  Trans- 
vaal colliery  : 

Started   up,  October,   1904. 

Taken  off,  February.    1909. 

Actual  running  time.  4  years  and  4   months. 

Condition  when  taken  off,  not  bad;  was  made  into  shorter 
lengths  and   used  up. 

Belt  30  in.  wide,  9-8  ply,  flr-in.  rubber  cover,  length  between 
centers  520  ft.  approximately. 

Speed,  460  ft.  per  min. 

Heig  hi    eli  \  ated,   155  ft. 

Trougliing  idlers,  4-ft.   centers. 

Return  idlers,  10-ft.   centers. 

No  guide   idlers   used. 

Total   quantity   elevated.   2,000.000   tons  approximately. 

Approximate  cost,  0.45d.  per  ton  carried;  this  cost  including 
new  pieces  of  belt,  grease,  repairs,  labor  and,  in  fact, 
everything  connected  with  the  running  and  maintenance 
of  belt  during  the  entire  period  of  working. 

Slipping  was  made  known  by  an  automatic  electrical 
signaling  arrangement  connected  to  the  first   return  idler 
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e-Jaws  or  Clamps-. a 


.-Spring  Balance 


Flit.    1.     DEVICE    FOR    MEASURING    BELT    TENSIONS 


pulley.  A  non-runback  ratchet-and-pawl  arrangement  was 
provided,  but  never  found  necessary  because  there  was  no 
tendency  to  run  back,  the  whole  plant  being  belt-driven 
and  this  drive  being  driven  from  the  main  lineshafts. 
The  maximum  output  of  belt  was  3.000  tons  in  10  hr. 

Belt  carrying  coal  to  boiler-room  hoppers  in  power 
station.   Cape    Province: 

Rubber   belt,   16    in.   wide. 

Length  between  centers,  17s  ft, 

Angle  of  incline,  20°. 

Elevation,    30   ft. 

Provided  with   traveling  tripper. 

Belt   carried    150,000   tons  of  coal. 

Life.  7  years;  at  that  time  belt  had  deteriorated  through 
cracking  and  perishing,  due  mostly  to  the  changes  of 
temperature  between  boiler-house  roof  and  outside  and 
to  exposure. 

Twenty  tons  per  hour  could  be  carried  if  steadily  loaded. 

Particulars  of  belts  conveying  ore  at  a  local  gold  mine: 

This  was  a  balata  belt.  5-ply.  costing  9s.  per  ft.,  and  installed 
to  carry  damp  ore   to  the  stamp   mill   on  an  incline  of  1S°. 
Total   length  of  belt,  750  ft.;  width,  24  in. 
Speed,  :S50   ft.   per  min. 

Tonnagre  carried,  approximately  50,000  per  month. 
Total    tonnage,   1.200.000   tons. 
Life   of  belt,  27  months. 

Lo  Mil  NO   OF   CONVEYOB    Mill's 

It  may  safely  be  said  that  we  are  getting  away  Erom 
the  days  when  the  smallesl  width  of  belt  compatible  with 
the  tonnage  to  be  handled  was  installed,  and  when  belts 
were  run  at  speeds  up  to  and  over  600  ft.  per  min.    The 
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tendency  nowadays,  and  a  corred  one,  is  to  install  a 
bell  of  ample  width  and  run  it  at  a  speed  of  100  to 
150  ft.  per  min.  In  the  ease  of  belts  used  for  sorting 
purposes  a  speed  of  10  ft.  per  min.  should  not  be  ex- 
ceeded. 

The  delivery  of  material  to  and  from  conveyors  re 
quires  most  careful  consideration.  Our  ideas  regarding 
the  besl  methods  are  shown  in  the  various  diagrams. 
The  chutes  leading  material  to  a  bell  must  be  arranged 
bo  as  to  deliver  in  the  -am.'  direction  a-  the  bell  is 
punning,  as  in  Figs.  25  and  '.'il.  On  no  account  may  a 
chute  deliver  ai  right  angles  to,  or  in  opposite  direction 
to,  the  run  of  the  belt.  'The  even  loading  and  distribu- 
tion mi  a  bell  is  essentia]  in  order  to  get  full  capacity 
and  good  working  conditions.  If  not  correctly  loaded, 
it  will  not  run  true  and  straight  nor  lie  evenly  on  the 


Cu  ftpertir  at  100  Ftp  m  '1.5-n 
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Area  of  Cross  Section  in  Sqft*0Q005SSv? 
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DETAILS   OF   TROUGHING   CONVEYORS 

idlers,  but  will  swing  from  side  to  side  and  take  on  a 
snake-like  motion  which  will  destroy  it  in  a  short  time. 
Chutes  should  be  a  few  inches  less  in  width  than  the 
carrying  belt  to  allow  of  correct  loading,  and  a  tapering 
width  should  be  strenuously  avoided.  A  chute  should 
deliver  to  a  belt  without  causing  impact,  and  delivery 
must  take  place  between  and  not  onto  the  idlers. 

In  America,  which  I  think  may  justly  be  termed  the 
home  of  conveyor  belts,  a  progressive  firm  has  designed 
and   installed   a   method   similar  to  the  "Comet"    feeder. 

The  delivery  from  a  belt  is  of  equal  or  even  greater 
importance  than  that  to  a  carrying  belt.  A  had  form 
of  chute  has  destroyed  many  conveyor  belts,  for  if  the 
chute  is  not  properly  made  and  placed,  material  may 
jam  and  cut  the  belt  to  pieces.  Chutes  wrongly  placed 
require  frequent  renewal,  and  those  delivering  from  one 
belt    to   another   may    destroy   the   second   belt  if   badly 


For  the  purpose  of  designing  ■  1  •  1 1  <t>.  i  hute 
belts,  figures  showing  the  actual  delivery  from  various 
belts  ai  differenl  speeds  are  given,  also  an  easy  formula 
and  diagram  for  obtaining  the  trajeetorj  of  del 
from  any  bell  (see  Fig.  2).  Our  ideas  with  regard  to 
the  placing  of  chutes  are  shown  in  Figs.  25  and  26, 
already  mentioned. 

Belt   Scrapers   and  Cleaners 
Dirt,  chips  and  wet  material   have  a  tendency  to  ad- 
here to  the  top  side  of  all   belts,   perhaps   more  s 

the  case  of  balata  than  with  rubber  belts.  As  this  side 
of  the  bell  is  the  one  which  comes  in  contact  with  the 
return  idlers  it  is  desirable  to  have  it  as  clean  as  pos- 
sible to  prevent  weai-  of  idlers  and  the  accumulation  of 
dirt  miller  the  belt.  To  keep  the  return  side  clean  is  a 
difficult  matter,  and  particularly  so  when  waste  rock  is 
carried  by  the  belt  on  its  return.  A  perfect  belt  cleaner 
has  not  yet  been  devised.  If  a  brush  is  used,  it  gets 
clogged  and  refuses  to  move.  A  scraper  of  wood  or 
belting  catches  the  grit  and  wears  out  the  belt  surface. 
Sprays  unaccompanied  by  scrapers  only  made  matters 
woi     .   so   that  unless  great  care   and   attention   is   paid 


FIG.13 
TYPES  <  IF   IDLERS 

to  the  running  of  any  scraping  or  cleaning  arrangements, 
they  are  better  dispensed  with  in  connection  with  ore 
handling.  Fig.  18  shows  a  type  of  belt  cleaner  driven 
from  head  end  of  belt  and  arranged  to  tap  the  belt  and 
so  knock  off  the  material  clinging  to  the  surface.  Fig. 
19  shows  the  construction  of  chutes,  so  that  wear  and 
tear  may  be  minimized,  by  having  a   false   bottom  that 

TRAJECTORY    TABLE    FOR   CONVEYOR   BELTS' 
Deli   erj    from    Belts   (Sei     Fig     2)    Constanta 


)ecii - 

Fraction 

n   1284 
1   9296 

£i 

12  0600 
17  3664 

30   -7.:.. 

23| 

30 

1  lecimals 

Fractio 

39  n7  H 

39A 

IS    Li  17,11 

is; 

58    1704 

7s: 

69    1656 

81     7771. 

81H 

94    7,7111 

94ft 

L08  5400 

108ji 

This  formula  holds  good  in  all  < 


ep1  \,  ben  mati  rial  being  < 


to  stick  to  the  belt,  or  is  very  light  and  easily  deflected  by  the  resistance  of  the  air 

1  Jeffn y 

fills    up   with    material    which   attains    its   own   ang] 

repose.  Guide  boards  used  for  the  purpose i    ing  the 

proper  loading  of  a  belt  lead  to  great  trouble  and  should 
he  avoided. 

Much  thought  and  attention  have  been  given  to  the 
design    and    manufacture    of    conveyor    idler-,    and    inai;\ 
types  have  been  evolved.     Figs,   u   to   17    show  v.. 
forms   of   idlers.     Fig.    6   is   essentially   wrong  in   prin- 
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eiple,  as  is  self-evident.  The  various  peripheral  velocities 
fine  to  the  increasing  diameters  cause  an  abrasive  action, 
which  quickly  rubs  the  covering  off  any  belt.  Fig.  7 
shows  a  4-pulley  idler  and  denotes  the  attempt  to  arrive 
at  a  better  belt  curvature;  one  disadvantage  is  the  many 
roller  edges  which  come  in  contact  with  the  belt,  and 
another  is  the  additional  number  of  hearings.  Fig.  8 
is  the  dish  pan  idler;  this  form  soon  cuts  the  belt,  as  is 
shown  in  the  diagram  giving  loaded   position. 

At  Fig.  9  is  the  usual  type  of  idler,  in  which  the  cut- 
ting edge  of  the  rollers  is  a  disadvantage  also  the  poor 
curvature  of  the  belt.  Fig.  10  shows  a  method  of  getting 
away  from   the   cutting  edges  of  the  rollers  by  placing 

CAPACITIES  OF  VARIOUS  WIDTHS  OF  CONVEYORS  OPERATING  AT 

100    FT.     PER     MIN.    AND    HANDLING     MATERIAL    OF 

VARIOUS  WEIGHTS' 

Flat  Conveyor  Belts  (See  Fig.  3) 
Formula:    Cu.ft.  per  hr.  at  100  ft.  per  min.  =  1.5w=,  where  w  =  width  of  belt 
in  inches. 

Cu.Ft.     Cu.Yd. 
Cross     per  Hr.    per  Hr. 
Width    Section      at  100      at  100  Tons  per   Hr.   at   100   Ft.   per   Min. 

of  Belt  of  Load.    Ft.  psr    Ft.  per  Weight  of  Material  in  Lb.  per  Cu.Ft. 

In.      inSq.Ft.      Min.  Min.  25  50  75  100  125 

10...  0.025  150  5  5  19  3  8  5,7  7.6  9.5 

12 0.036  216  8.0  2.7  5.4  8.1  10.8  13.5 

14 0.049  294  10.9  3  7  7  4  11    1  14   8  18  5 

16  0  064  384  14  2  4  8  9  6  14  4  19  2  24  0 

15  0  081  486  18.0  6.1  12  2  IS  3  24.4  30  5 
20  0   100  600  22.2  7  5  15  0  22  5  30.0  37.5 

II   121  726  26  9  9.1  18  2  27  3  36.4  45  5 

24                0   144  864  32.0  10.8  21.6  32.4  43.2  54  0 

26               0   169  1,014  37   5  12  7  25.4  38   1  50.8  63  5 

2s               0.196  1,176  43  5  14  7  29    1  44    1  58.8  73  5 

30               0  226  1,350  50  0  16.9  33 .8  50  7  67.6  84   5 

32               0  256  1,536  56.9  19.2  38.4  57  6  76.8  96  0 

0  2S9  1,734  64   3  217  43.4  65.1  86.8  108  5 

36               0  324  1,944  72  0  24  3  4S.6  72.9  97.2  121   5 

n  361  2,166  80.2  27.1  54  2  81.3  108.4  138.5 

4(1               0  400  2,400  89  0  30.0  60.0  90.0  120  0  150.0 

42               0  441  2,646  98.0  33.3  66  2  99.3  132.4  165  5 

4  1                0  484  2,904  107.5  36.3  72  6  108  9  145.2  lgl.5 

46                0  529  3,174  117.5  39  7  79.4  119.1  15S.8  198.5 

is              0.576  3,456  128.0  43.2  86  4  129.6  172.8  216.0 

Troughing  Belts  with  Three  Idlers  (See  Fig.  4) 

Formula:  Area  of  eross-seetion  in  sq.ft.  =  0.000583w-';  cu.ft.  per  hour  at  100 
ft.  per  min.    =  3.5wa,  where  w  equal  width  of  belt  in  inches. 

10  0  058  350  12  9  4  4  8.8  13  2  17  6  22  0 

12  II  084  504  18.7  6  3  12  6  18.9  25.2  31.5 

14  I)   114  6S6  23  4  8.6  17.2  25.8  34.4  43.0 

16  0  149  896  33.2  11  2  22  4  33  6  44.8  56  0 
18.  0.189  1,134  42  0  14  2  28.4  42  6  56  S  71.0 
20 0.233  1,400  51.9  17  5  35  0  52  5  70.0  87.5 

o  282       1,694  02  7  21    2  42  4            63.6  84.8  106  (I 

24               0.336      2,016  74 .7  25  2  50.4           75  6  100.8  126.0 

26                II  394       2.306  S7   6  29  6  59.2            88.8  118.4  14S  (I 

28.              0  457      2,744  101   6  34  3  68  3  102.9  137.2  171.5 

30...       0.525      3,150  116.7  39.4  78  8  118  2  157.6  197  0 

32 0  597      3,584  132.7  44.8  89  6  134  4  179.2  224  0 

34...    .      0  674      4,046  150.0  50.6  101   2  151    8  202  4  253  0 

36 0.756      4,536  168  0  56.7  113.4  170  1  226.8  283  5 

38             H  842      5,054  187  n  63  2  126  4  189.6  252.8  316.0 

40.              It  933      5.600  JUS  I)  70  0  140  0  21110  280.0  350  0 

>-'               1.029      1.171  229.0  77  2  154.4  2316  308.8  386  0 

41               1    129      H.776  251   II  84.7  169.4  254  1  338.8  423.5 

46                1    234       7,406  274   n  92  6  185  2  277   8  370.4  463  0 

48 1344      8,064  299  0  100.8  2016  302  4  403.2  504.0 

The  figures  given  :i rr-  for  perfect  loading  arrangements:  25  %  should  be  de- 
n  Linary  practice. 

-  Jeffrey  Conveyor  Co. 

the  center  roller  behind  the  inclined  rollers.  Fig.  11 
.-In  us  the  liability  of  the  belt  being  cut  if  this  type  is 
used.  Fig.  L2  shows  a  four-roller  idler  to  obtain  good 
curvature  of  belt;  idlei  are  also  constructed  with  live 
rollers  to  attain  this  object.  The  number  and  position 
of  hearings  is  a  disadvantage.  Fig.  L3,  in  the  endeavor 
to  obtain  good  belt  curvature  an  idler  constructed  of  a 
spiral  spring  5  in.  diameter,  with  2  coils  per  inch  of 
width,  has  been  proposed.  The  springs  under  the  weigh! 
of  the  belt  and   its   loi  and    sag    to  a   smooth 

curve  of  approximately  circular  shape,  and  the  belt  bends 
In  a  trough  d  Eorm  in  contai  I  ..  i  h  and  supported  by  the 
spring  aero  re  width.     A  pure   rolling  contact 

at    all   points    is   expected.     ',    cannol    say   whether  this 
has  i  ver  been  tried.     Fig.  1  1  shows  a  type  of  idler 
with  good  features.     It  has   -,„,,!   curvature,   no  cutting 
edges  and  few  beai 


At  Fig.  15  is  shown  a  strong  and  easily  get-at-able  type 
of  ball  bearing.  Idlers  fitted  with  ball  bearings  have 
come  into  use  and  are  likely  to  supplant  the  older  types 
of  plain  idlers.  Some  forms  of  ball-bearing  idlers  seem 
much  too  lightly  constructed  considering  the  material 
to  be  handled  and  the  rough  usage  of  gold-mining  opera- 
tions. Types  of  ball-bearing  idlers  so  constructed  that 
the  pulley  has  to  be  cut  to  pieces  in  order  to  get  at  the 
ball  race  would  seem  to  be  a  wrong  method.  The  use 
of  side-guard  idlers  or  boards  for  the  purpose  of  keeping 
a  belt  straight  is  quite  wrong  in  principle  and  de- 
structive to  belts.  Fig.  16  is  Reddaway's  patented  ar- 
rangement   to  obtain  good  alignment  of  belt.     Fig.   17 

DATA  FOR  SELECTING  SUITAB  LE  SIZE  OF  CONVEYOR' 

Rated  Capacity  in 
Area  of  Unsized    Tons  per  Hr.  at  100 

Normal  Sized      Material,    Ft.  per  Min.  Speed 

Load,         Rated      Material,     Size   of     Material    Material    Limit  of 
Largest    Weighing  Weighing     Speed 
Lumps,   50  Lb.  p.  i  10(1  Lb.  per  In  l-i 


Size  of 

Cross 

Capacity  Size  of  A 

Belt, 

Seel  ii  m 

in  Cu.Ft.     Lumps 

In. 

in  Sq.Ft. 

per  Hr.       Cu.In. 

12 

0  075 

450             2 

16 

0  133 

798             3  J 

20 

0  208 

1,248             5 

24 

0  350 

1,800             6 

30 

11    469 

2,814             8 

36 

0.675 

4,050            10 

42     . 

0  919 

5.514            12 

48 

1  200 

7,200            15 

6U 

1    S75 

11,250            18 

Note. 

These  figures  are  given  as  . 

Cu.Ft.       Cu.Ft. 


244 
320 
500 


per  Min. 
350 
400 
450 
500 
600 
700 
725 
750 
800 


general  guide  and  must  be  followed  with 
caution;  the  conditions  under  which  the  conveyor  is  loaded,  whether  continuous 
or  intermittent,  delivered  by  shovels  from  track  hopper,  whether  material  is  wet 
or  dry  or  lias  a  tendency  to  roll — all  these  have  an  effect  upon  the  capacity,  and 
must  be  considered  when  selecting  size  and  speed  of  belt. 

IDLER  SPACING,  SPEED  AND  LOAD  FACTORS3 

12     14     16     18     20     22     24     26     28     30     32     34     36 


Size  of  Conveyor 
Material  weighing  25  to  75  lb.  per 
Troughing  idle 


In.    In.    In.    In.    In.    In.    In.    In.    In 


spa 


ed,  Ii 


5       S      4(     4|     4§     4i 


.023  .026  .029  (146  .050  .056  069  069   1172  .082   (190  .106  .117 
Load  factor 068  .068  .068  .075  .075  .075  .075  .075  .069  .069  .065  .065  .065 

Material  weighing  75  to  125  lb.  per  cu.ft. : 
Troughing  idlers 

spaced,  ft 5       5       5      4|     4j     4)      4       4       4       4      3j     3!     3) 

Sp-ed  factor  020.026  030  048  (152  .058  .071  .071  .075  .084  .098  .108  .119 

Load  factor 068  .068  .068  .075  .075  .075  .075  .075  .069  .069  .065  .065  .065 

Return  idlers  spaced  10  ft.  apart.     Top  guide  idlers  usually  spaced  45  ft.  apart. 

To  find  horsepower,  in  the  preceding  table,  under  proper 
spacing  of  idlers,   find  the  speed   and   load   factor. 

Formulas: 
Speed  factor   X    conveyor  speed  in  ft.  per  min.   =  Result  I. 
Load  factor   X   load  in  tons  per  hour  =  Result  II. 
The  sum    =   Result  III. 

Result  III   X   length  of  conveyor  in  ft.   =   Result  IV. 
Result  IV  -f-  1,000  =  hp.  at  given  speed  and  load. 

If  conveyor  is  inclined:  Tons  per  hour  X  height  lifted  in 
ft.  added  to  Result  IV,  and  then  -=-  1,000   =   hp.  required. 

If  conveyor  has  trippers,  either  fixed  or  traveling:  Add  for 
each  tripper  the  hp.  as  given  below  under  proper  speed,  this 
result  —   total  hp.,  add  15%  for  contingencies. 

HORSEPOWER  OF  TRIPPER  OF  VARIOUS  SPEEDS  OF  CONVEYOR5 

Size  of    12   14   16   18  20  22  24  26  28  30  32  34  36  42  48 

Conveyor  In.  In.  In.  In.  In.  In.  In.  In.  In.  In.  In.  In.  In.  In.  In. 

-  .  100  .10  .10  20  .30  .30  .40  .40  .40  .40  40  .40  .50  .50  .60  .70 

g   .|3  200  30  30  40    .50     50     60    .00    .70    .70    .80    .80   1.0   1012   14 

S     o§  300  .40  .40  .50    .70    .80    .80   1.1    1.1    1.2   1.2   1.3   15   1.5   1.82.1 

&    £f£  400  50  .50  70     90  1.1  1.2  1.4  1.4  1.5  1.6  17  1.9  2.0  2.4  2.8 

O-  500  60  60  90  1.1   1.4  1.6  1  8  1.8  1.9  2  0  2,1  2  3  2  5  3.0  3  3 

g    -O    .  100  20  20    .20     30     30     40    .40    .40    .50    .50    .50    .60    .60     70     SO 

■t   ,!S  200  .30  .30    .40    .50    .60    .70    .80    .90   1.0   1.0   1.0   12   1.2   1   4    1   6 

g     o  »  300  40  .40    .60    .90   1.0    .90   1.3   1.4   1   5   1.5   1.6   1.8  1.8  2.1   2.4 

1    g£  400  .60  .60   .80  111314  17  1.8  1-9  2.0  2  2  2  3  2.4  2.8  3  2 

H    °'~    500     70     70   1.0   1.3   1.5   1.8  2   1    2,3  2.4  2.5  2  6  2  8  3.0  3  6  4  0 
3  Robins  Conveyor  Co. 

shows  the  Johnstone  idler,  consisting  of  a  number  of 
pulleys  of  different  diameters  running  free  on  the  shaft. 
Regarding  the  tensile  strength  of  rubber  conveyor  belts. 
when  you  have  obtained  the  actual  hp.  required  for 
driving  the  belt,  it  is  easy  to  find  the  actual  working  ten- 
sion the  belt  has  to  stand.     To  obtain  the  actual   pull 
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bs  compared  with  the  useful  pull  the  following   figures 
may  be  used: 

Ban-  single  pulley 

Logged  ungle  pulley 


These 


figures  may  be  safely  used. 

MAXIMUM    U.i.ow  M'.l.i:  TENSION   PER  PLY 


■1-ply  =  23  lb.  per  inch  per  ply. 
5-ply  =  22  lb.  per  inch  per  ply. 
O-ply  =  21    lb.  per  inch  per  ply. 


"-  and  s-plv   =  20j  lb.  per  i 
Ovei  8  plj        20    lb   pi  i  i 


The  use  of  snub  pulleys  should  be  avoided  if  possible 
by  giving  the  belt  a  long  lead  to  the  first  return  idler; 
if  they  cannot  be  dispensed  with,  they  should  be  of  large 
diameter,  say  Is  or  24  in.  Head  and  tail  pulleys  should 
be  of  the  largest  diameter  admissible.  A  pulley  5  in. 
diameter  fur  each  ply  of  the  belt  is  the  minimum,  and 
8  in.  should  be  adopted  if  possible.  Large  pulleys  in- 
crease the  life  of  belts  considerably  by  eliminating  the 
heavy  strain  that  is  imposed  when  made  to  bend  round 
a  small  diameter.  In  this  connection  an  interesting  point 
has  been  advanced  by  some  makers  of  belts — namely,  that 
belts  should  be  constructed  with  an  uneven  number  of 
plies,  and  instead  of  the  usual  4,  6  or  8,  it  should  have 
5,  1  or  I'  plies,  especially  in  the  steeper  drives. 

The  theory  advanced  for  the  known  fact  that  many 
even-ply  belts  have  been  known  to  open  down  the  mid- 
dle seam,  while  an  uneven  ply  remained  intact,  was  that 
with,  say  a  6-ply  in  passing  over  a  small  diameter  pul- 
ley, the  strain  set  up  temporarily  by  the  difference  in 
distance  from  the  center  of  the  pulley  to  the  pulley  side 
and  carrying  surface  of  the  belts,  seems  to  center  and 


side  of  the  bell   I g   used  to  convey  waste  rock  on  its 

return. 

The  amount  of  take  up  usually  allowed  is  Is  in.  for 
belts  up  to  100  ft.  centers,  2  I  in.  for  belts  up  to  200-ft. 
centers,  and  36  in.   for  belts  over  200-ft.  centers; 

The  driving  gear  for  a  conveyor  belt  should  be  pi 
at  the  discharge  end.  so  as  to   pull   and   not   push   the 
material  aloi 

Angles  and  Speeds  of  Belts 

It  is  not  considered  advisable  to  run  belts  at  a  steeper 
angle  than  is"  with  the  horizontal,  although  coal  and 
material  generally  can  be  carried  at  an  angle  of  20° 
elevation  if  particular  attention  is  paid  to  the  loading, 
but  this  is  not  good  practice. 

Sorting  belts  should  be  run  horizontal,  or  ma,  be 
run  at  an  angle  up  to  10°  if  elevation  is  necessary.   Belts 


TABI.F.    OF    I'OWl.I:    CONSTANTS 


Hp    for 

Eai  i. 
Tripper 


For  conveyors  under  50  ft.  in  length  add  20%  to  horsepower  obtained  above; 
over  SO  ft.  and  under  100  ft    add  10%;  over  100  ft.  and  under  150  ft.  add   5%. 
horsepower  at  the  head  shaft  as  obtained  above  there  should  be  added  an 
additional  5f ;  for  each  reduction  through  chain,  belting,  or  cut  gears,  ari'l    in1 
for  each  reduction  through  rough  gears. 


Hp 

for 

Width  of 

( '  Powei 

fc 

ch 

Width  of 

C  Power 

Belt,  In 

Constant 

[■ripper 

Belt,  In 

Constant 

10 

(l  55 

| 

30 

2  45 

12 

ii  65 

32 

3    15 

14 

ii  7:. 

1 

34 

3  35 

lb 

1  05 

1 

30 

3  55 

18 

1.35 

11 

38 

3  75 

20 

1.70 

U 

40 

3  95 

22 

1   85 

H 

42 

4    15 

24 

2  00 

2 

44 

4  35 

28 

2   15 

46 

4  55 

28 

2  30 

2 

48 

4   75 

FI&18 
SOME  OP  THE   DETAILS  DISCUSSED  AS  TO  THE  USE  OF  CONVEYOR  BELTS 


have  its  greatest  effect  in  or  about  the  middle  of  the 
belt  in  thickness,  this  action  causing  three  plies  to  remain 
more  or  less  firmly  cemented  together  in  what  might  he 
termed  the  upper  and  lower  halves  of  the  belt,  and 
whereas  the  frictioning  between  the  upper  and  lower 
halves  of  3-ply  each  is  comparatively  soon  destroyed,  or 
reduced  in  strength  to  such  an  extent  that  the  third  and 
fourth  ply  will  come  apart  when  the  other  plies  and  the 
rubber  surfaces  arc  in  perfect   condition. 

An  8-ply  belt  which  was  put  on  pulleys  20  in.  diam- 
eter within  four  months  after  installation  was  found  to 
have  separated  in  layers  and  into  spaces  two  or  thret 
yards  long  along  the  whole  length  of  belt. 

The   most    usual    form    of   tension    end    is   the    screw 
take-up,  which  requires  careful  adjustment.     A  mi 
of  obtaining  an   even  and  uniform  tension   is  shown  in 
Pigs.    22,    23    and    24.      Fig.    5    shows    a    poor   form    of 
take-up  gear,  which  was  uecessitated  owing  to  the  under 


should  not  be  made  to  change  direction  from  horizontal 
to  inclined  in  one  piece.  Where  such  an  arrangement 
ecessary,  two  separate  belts,  one  horizontal  and  one 
inclined,  should  be  installed,  as  shown  in  Figs.  20  and 
21. 

Belts   should   be  of  ample  width  for  the   tonnagi 

omparatively  slow  speeds,  say   from    101 

WEIGHT  OF  BELTS 
Rubber  Belts  with  1-32  In.  Rubber  Cover,  Plain  or  Stepped,  for  North  British 


24-in.,    2-plv 
24-in.,    3-ply 


■ith  1-32  In.  Rubber  Cover.  Plait 
Rubber  Belts 


=    2  lb.,      4  oz.    per   ft. 
=    3  lb.,    10  oz.    per   ft. 


Lincona  Belts  i  Balata) 


6-ply,  100  ft.  = 

6-ply,  100  ft.  = 

100  ft.  = 

10-ply,  loo  ft.  = 

5-ply,  100  ft.  = 

6-ply,  100  ft.  = 


1  II 
192 
240 

188 
264 

3  l{  i 
20 

.'in 


10-ply,  loo  ft.  = 

20-in.,     5-ply,  lim  it.  = 

6-ply,  100  ft. 

8-ply,  100  ft.  = 

5-plv.  100  ft.  = 

too  ft.  = 

6-ply,  100  ft.  = 


20-iu 
24-in 
24-in 
36-m 


320 
400 
236 

392 
240 
288 
432 
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to  a  maximum  of  200  ft.  per  mill.  For  sorting  Init- 
io ft.  per  min.  is  about  the  maximum.  To  find  the 
probable  tonnage  of  coal  or  ore  which  a  100-ft.  long 
conveyor  belt  will  handle,  multiply  the  width  of  belt  in 
inches  squared  bj    500. 

Efficiency  of  Coxveyoii  Belts 

The  efficiency  of  belts  is  usually  taken  at  from  10  to 

50%  for  inclined  conveyors.     Everything  depends  on  the 

care  and  attention  paid  to  the  design  and  maintenance 

of  any  installation.     The  use  of  ball-bearing  idlers  and 


If 


FIG.26  FLAN 
ARRANGEMENTS   OF   CONVEYOR  BELTS 

proper  attention  in  the  running  of  belts  should  tend  to 
increase  the  previously  obtained  efficiencies  considerably. 
Formuals : 
Approximati    hp.  required 

lb.  carried  per  min.    -   elevation  in  ft. 
LB, 5 
( lapacity  of  bell : 

Approximate  tonnage  i  an  ied   pei    hour  = 
width  in  inches8  X  weight  per  cu.ft.  material  X  vel.  ft. 
mill. 

Horsepower  required  (Jeffrey  Conveyor  Co.) : 


Fo.  horizontal  belt,  Up. 
For  inclined  belt,  Hp.  = 
where 


_  {OS  +  3.332')Z 

33,000 
(OS  +  ■i:.Y.lT)L 


33,000 


TXH 

990 


L  =  Length  of  conveyor  belt  in  feet; 

T  =  Load  in  tons  per  hour; 

S   =  Speed  in  feet  per  minute: 

C  =  Power  constant  from  table. 
Owing  to  existing  war  conditions  it  is  quite  impos- 
sible to  give  even  comparative  figures  relative  to  the  cost 
of  various  belts  and  their  accessories.  The  cost  of  hand- 
ling materia]  varies  considerably  at  different  mines,  and 
close  figures  are  not  always  obtainable.  The  following 
are  a  few  general  figures:  Transferring  sand  from  col- 
lectors to  treatment  tanks  by  truck  haulage,  1.978d.  per 
ton:  by  conveyor  belt,  1.22d.  to  1.63d.  per  ton.  Sand 
to  dump,  endless  rope  haulage.  t.236d.  per  ton;  conveyor 
belt  and  boom,  4.118d.  per  ton;  aerial  rope  haulage 
(Langlaagte  Estate,  length  two  miles ).  3d.  per  ton  :  steam 
haulage  (Simmer  &  Jack)  0.86d.  per  ton. 

Belt  Statistics 

The  tables  giving  the  life,  cost  and  tonnage  carried 
of  various  belts  have  been  compiled  from  a  great  num- 
ber of  returns,  from  which  endeavor  has  been  made  to 
choose  the  most  favorable  examples  available.  The  av- 
i  rage  cost  of  the  belt  only,  per  foot  per  month,  for  all 
.lasses  of  belt  was  approximately:  For  belts  handling 
rock,  Is.  3d.,  and  for  belts  handling  sand.  1V±d. 

Tfe©  Gold  H^iaft©s=  MnM 

The  process  in  use  at  the  Gold  Hunter  mill,  Mullan. 
Idaho,  is  concentration,  employing  jigs,  tables  and  flota- 
tion. The  maximum  capacity  is  120,000  tons  per  annum. 
The  total  cost  of  the  mill  was  $95,000,  and  the  horsepower 
required  to  operate  it  is  :>00. 

A  total  of  TOO  gal.  of  water  per  minute  is  used  in  the 
mill,  which  employs  2(i  men  for  its  operation.  Blake-type 
jaw  and  gyratory  crushers  are  used  with  rolls  and  tube 
mills  as  auxiliaries.  The  ratio  of  concentration  is  10:  1, 
and  the  percentage  of  extraction  averages  about  80.  No 
changes  have  recently  been  made  in  the  mill,  the  Callow 
flotation  system  being  used  as  customary.  Pachuca  tanks 
serving  as  mixers.  These  latter  have  not  been  discarded 
as  has  been  the  case  at  some  other  plants.  Each  Callow 
cell  requires  9.6  hp.  to  supply  it  with  compressed  air. 

The  matter  of  concentrating  the  flotation  tailings  on 
tables  has  been  considered  and  will  probably  be  put  into 
effect.  A  30x6-ft.  Dorr  tank  has  been  installed  to  thicken 
flotation  concentrates  ahead  of  the  Oliver  filter.  There 
has  also  been  installed  a  30x6-ft.  Dorr  tank  to  thicken 
some  dirty  slime  overflows  that  were  escaping  from  the 
mill  in  several  places.  Another  change  of  some  import- 
ance i-  the  removal  of  the  quick-discharge  device  from  the 
tube  mills.  Otherwise,  the  mill  continues  to  operate  after 
the  same  procedure  described  in  the  Journal  of  Dec.  25, 
L915. 


Zinc-foil  na  a  Substitute  for  Tinfoil  is  reported  by  Consul 
Harry  G.  Seltzer,  at  Breslau.  Germany,  under  date  of  Apr. 
27,  who  states  that  one  of  the  Breslau  tinfoil  factories  has 
succeeded  in  providing  this  substitute.  The  new  product  is 
not  to  be  distinguished  from  tinfoil  and  is  supposed  to  render 
the  same  services. 
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SYNOPSIS  Some  details  of  the  worries  which 
comt  to  consignees  of  mining  machinery  in  South 
America;  in  this  case,  Don  Luis  Charme,  who 
had  a  little  mine  of  his  own.  The  troubles  of 
setting  up  the  little  steam  stamp  and  getting  it 
running  were  compensated  by  the  sui  i  essful  results 
of  its  running  and  the  satisfactory  recovery  mc 
Don  Luis  was  treated  to  his  first  experience  o 
that  sinking  feeling  at  the  pit  of  the  stomach 
when  the  noise  of  the  mill  suddenly  stopped  for 
the  first  time. 

Sr.  Charme  is  the  owner  of  several  gold  mines  in  the 
Petorea  mining  district.  His  serious  business  is  agricul- 
ture, but  he  likes  to  experiment  with  mining.  Petorea  is 
famous  for  its  past  production  of  gold.  This  is  a  peculiar- 
ity of  practically  all  the  gold  and  silver  mines  of  Chile. 
At  present  there  are  but  few  gold  and  silver  mines  being 
operated,  and  the  opportunities  of  getting  hold  of  these 
old  mines  are  excellent. 

vSr.  Charme  had  accumulated  about  100  tons  of  hand- 
crushed,  sorted  ore,  but  as  there  is  no  custom  plant  near 
and  as  shipping  and  "returning  charges''  are  high,  he 


material  on   down   the  roast.     And    there   is   no  way   to 

hurry   the   reloading.     And    there    is    no   way   except    by 

abling  to  a   friend,  to  find  ou1   if  the  material   is  there, 

and  even   he  cannol    tell  you  when   il   will  be  reshipped. 

ine  « -■'■■•  "i  lea  ning  upon  u  hal  ship  the 
material  will  he  sent  from  Panama,  nor  is  there  anyone 
to  whom  complaint  can  lie  made.  Tin'  ship  from  New 
York  has  done  its  pari  in  delivering  at  the  Isthmus. 
and  as  there  are  several  line-  mi  this  side,  none  of  them 
is  to  blame.  I  have  hail  a  rheostat  on  the  way  13  mouth- 
row,  and  no  one  can  give  an-,  information  concerning  it. 
But  to  get  hark  to  the  'J1  remain. 

Upon  being  advised  by  our  New  York  office  of  the 
steamers  name  ami  date  of  sailing,  I  gave  the  ship  seven 
days  to  reach  Colon  and  then  cabled  (reply  paid,  always) 
one  of  the  steamship  lines  for  name  and  sailing  date 
of  forwarding  connecting  steamer.  This  was  promptly 
supplied,  and  Sr.  Charme  seemed  to  have  an  excellent 
chance  of  receiving  his  equipment  in  record  time. 

However,  there  is  always  something  to  interfere.  I 
remember  one  shipment  that  was  very  urgent.  Every 
effort  was  made — and  successfully — to  have  a  complete 
cyanide  plant  reach  New  York  in  ample  time  for  a 
certain  ship.    The  goods  were  received  by  the  steamship 


HAND-CRUSHED,    HAND-SORTED    ORE    AT 

DON  LUIS'  MINE 

decided  to  put  in  as  small  a  practical  plant  as  he  could 

find.  About  this  time,  by  good  luck  \  decided  to  li- 
as an  advertisement,  a  telegram  received  from  Sr.  I 
[lerrera  concerning  his  Tremain,  with  the  result  that 
Sr.  Charme  investigated  the  Eerrera  plant  and  bought 
one  like  it.  As  things  were  a  little  -he  I  and  as  1  am 
a  long  way  from  the  home  office,  it  was  possible  to 
promise  to  set  up  the  Tremain  and  show  his  mechanic 
how  to  run  it.  First  payment  was  made,  the  order  was 
i  ahled,  and  within  eight  days  the  little  plant  was  on  the 
;  ars,  bound  for  New   fork. 

When  it  comes  to  guaranteeing  delivery,  the  best  that 
can  he  done  i-  a  promise  of  New  York  delivery.  The 
steamers  from  New  York  deliver  at  Panama  or  Colon 
without    knowing    or    caring    what    ship    will    take    the 

•Allis-Chalmers  Mfg.  Co..  Santiago.   Chile. 


THE  TREMAIN  STAMP  AND  BOILER   PLANT   DURING 
ERECTION 

company,  but  when  the  ship  arrived  at  Valparaiso — no 
plant!  Inquiry  developed  that  it  was  coming  on  another 
ship  of  the  same  line  a  month  later.  Further  inquiry 
of  Captain  Dexter,  of  the  second  ship,  developed  tb 
that  his  ship  was  new  and  the  plant  was  held  hack  to 
favor  the  he  had   littl 

But  to   Sr.  ( 'ha rme's  Tremain.     Win  I 

ship    arrived,    there    was    no    Tremain.       \hor    further 
cables  it  developed  thai  the  first  shi  i  noi  to  bring 

the  Ti  emain,  so  a  later  one  was  carrying  it.     Tl 
result    was  a  loss  of  three   weeks. 

While  the  shipment  was  being  taken  from  Valparaiso 
to  the  mine  (total  unloading,  agent,  duties  and  other 
charges.  $100)  the  bench  was  being  cut  in  the  hillside, 
a  small  dam  was  built  to  impound  the  water  for  the 
boiler   and    Tremain   and   a   trail   a   hundred   yards    long 
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as  cut  from  the  mine  dump  to  the  mill  site.  The  pit 
for  the  mortar  block  was  40  in.  square  ami  10  ft.  deep. 
The  bench  cut  was  contracted  on  a  basis  of  40c.  per  day 
for  each  of  the  men  employed.  As  they  are  the  same 
gold  miners  that  taught  the  '49ers  how  to  get  gold  in 
California,  it  will  be  seen  that  labor  is  cheap  in  Petorca. 
Carpenters  receive  50  cents. 

The  cut  was  finished  in  plenty  of  time,  and  when  the 
equipment  arrived  it  was  seized  muddy  and  put  into 
place  as  quickly  as  possible.  As  the  town  of  Petorca, 
though  inhabited  by  1,500  souls  and  several  foreigners, 
oi  supply  nails,  much  less  tools.  Don  Luis  had  us 
send  him  a  real  good  and  complete  set  of  tools  and 
supplies,  which  cost  him  $200.  These  might  have  been 
purchased  in  the  State-  with  the  Tremain,  but  the  differ- 
ence in  price  would  have  been  little,  a-  American  tools 
are  carried  by  several  hardware  stores  here  in  Santiago. 

Pipe  was  required  to  bring  water  from  the  dam  to 
the  Tremain.  besides  the  pipe  sent  with  the  equipment. 
We  discovered  again  that  English  and  American  pipe 
threads  are  different.  English  thread  is  cut  parallel  to 
the  surface  of  the  pipe  like  bolt  thread — American  is 
taper;  English  pipe  fitters  put  steam  and  water  and  gas 
pipe  together  with  siring  in  the  threads,  because  it  is  not 
possible  to  make  v  tight  joint  otherwise.  Besides  this, 
the  number  of  threads  per  inch  and  the  shape  of  the 
threads  are  different.  Taken  altogether,  a  plant  with 
two  systems  of  pipe  thread  is  some  pleasant  mixture.  It 
is  possible  to  force  an  English  pipe  into  an  American 
valve  once,  but  both  the  valve  and  the  pipe  threads  are 
incapacitated  for  subsequent  use.  The  English  merchant 
has  had  the  start  of  the  American  in  this  question  of 
pipe  threads,  so  that  as  American  manufacturers  will 
not  conform  to  English  standards,  confusion  is  bound  to 
increase,  especially  as  the  U.  S.  S.  P.  Co.  will  and  does 
supply  any  thread  ordered. 

ROBERTO  AKTD  HlS  TROUBLES 

Roberto,  the  mechanic  and  mill  man,  had  his  first 
experience  with  American  taper  threads  and  pipe-graphite 
grease.  In  spite  of  positive  instructions  he  was  uncons- 
ciously trying  to  put  the  piping  together  with  string  and 
ravelings  from  sacks  and  from  an  old  shirt,  lie  was  sure 
every  joint  would  leak.  (The  plumber  who  installed  all 
the  pretty  bathroom  things  in  my  house,  made  up  every 
pipe  joint  with  string  and  red  lead,  afterward  burning 
off  the  excess  with  a  torch.  Even  the  nickel  fitting- 
are  treated  this  way. ) 

But  to  get  back  to  the  Tremain.  We  could  not  find 
a  timber  in  Valparaiso  to  fit  the  instructions,  so  made 
the  mortar  block  of  three  12xl2-in.  sticks  bolted  together, 
with  3-in.  planks  nailed  on  the  side-.  The  block  was  set 
in  pos  i    sawed  off  square.     This  sawing 

was  done  carefully,  so  that  no  planing  was  necessary. 
The  "'1m.ii!,"  Bays  to  plane  off  the  blink,  but  fancy  planing 
nil  the  end  of  18x36-in.  block!  This  planing  looked  like 
a  large  order.  It  was  easier  to  saw  carefully  and  then  set 
•be   block  plumb  and  level. 

The  Tremain  came  on  heavy  skid-  in  a  thick  oak  box. 
all  assembled,  ready  to  set  on  the  foundation.  As  boxing 
for  the  West  Coast   tradi  led  "heavy  enough  to 

break  anything  that  bumps   it."   it   was  no  small  job  to 
unpack  the  shipment.     The   i 
for  tool  boxes  and  for  supplies. 

After  tin-  box  was  off  the  Tremain,  it  was  skidded  to 
it-  position  back  of  the  mortar  block  and  stood  upright. 


We  had  no  chain  block  strong  enough  to  lift  it  bodily, 
so  the  six  men  with  three  levers  in  the  screen  openings 
raised  it  four  inches  at  a  time,  while  I  steadied  it  with 
a  one-ton  differential  suspended  on  a  tripod.  This 
constant  raising  and  blocking  required  over  an  hour  to 
place  the  Tremain  on  the  mortar  block. 

While  this  was  going  on,  a  carpenter  was  framing  a 
set  of  crooked  trees  to  serve  as  a  bin  and  building.  It 
was  a  delight  to  see  him  get  his  sticks  out  of  wind  without 
any  help — and  at  50c.  per  day  of  10  hours. 

The  boiler  is  a  20-hp.  locomotive  type  and  was  there- 
fore ready  to  run  as  soon  as  it  was  connected  to  the  water 
supply  and  to  the  Tremain.  Hereafter  I  shall  supply 
a  30-  or  40-hp.  boiler.  Already  Don  Luis  is  talking 
of  laying  a    steam  line  to  the  mine  for  a   pump,  of  a 


THE    TREMALX    STAMP    AND    AMALGAMATING    PLATE 
READY    FOR   OPERATION 

small  engine  and  concentrating  table,  and  of  a  few  hand 
drills  and  a  compressor. 

The  locomotive-type  boiler  is  best  suited  to  this  type 
of  plant  because  it  is  so  easy  to  erect.  In  this  case  fuel 
costs  $1.30  per  ton  of  an  excellent,  free-burning  resinous 
wood.  It  is  brought  in  on  burros  from  the  neighboring 
hills,  and  for  such  a  small  plant  the  supply  is  everlasting. 

Y\  hen  Saturday  came  we  were  so  nearly  ready  to 
run  (and  I  was  so  tired  and  anxious  to  get  back  to 
Santiago)  that  we  persuaded  the  men  to  work  Sunday. 
<»!  course  they  had  no  supplies  for  Sunday,  as  they  buy 
for  a  week  at  a  time  in  Petorca.  We  agreed  to  supply 
the  food  for  Sunday  and  Monday  and  to  let  them  off 
Tuesday  when  the  job  was  done.  So  we  took  coffee, 
sugar  and   bread  for  their' breakfast,   beans,   bread    and 
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wheat  for  lunch,  and  bread  and  tea  for  supper,  and  evi 
mil'  was  contented.  At  Braden  the  Chilean  miner-,  earn 
around  $3  per  day,  and  so  have  got  into  the  habii  of 
eating  meat  three  limes  a  day.  but  in  the  smaller  camps 
and  in  the  farming  districts,  meat  eating  is  not  the 
custom. 

Only  one  holiday  caught  us.  It  seems  that  San 
Lorenzo  is  the  gold  miner's  saint.  No  miner  would 
think  of  working  on  that  day.  as  something  unfortunate 

was  hound  tu  happen.      The  workings  would   he  dangerous, 

water  would  come  in,  the  vein  would  pinch  or  evi]  spirits 
would  lie  met  in  the  mine.  These  evi]  spirits  or  duendes, 
are  long-bearded  dwarfs  dressed  in  priests'  raiment  and 
are  not  at  all  pleasant  to  meet.  There  is  nothing  like 
them  in  the  States.  It  would  seem  possible  to  argue  that 
building  a  Tremain  mill  was  not  gold  mining — but  this 
argument  failed. 

While  tlie  piping  between  the  boiler  and  Tremain  was 
being  connected,  the  bin  was  put  together,  and  the  ore 
packers  tilled  it  from  the  piles  of  ore  at  the  mine,  using 
rawhide  bags. 

Monday  evening  all  was  ready  for  a  start.  It  was 
too  late  that  night,  but  Roberto  and  I  were  up  at  5 
a.m.  to  make  a  trial  before  Don  Luis  and  his  friends 
arrived. 

Roberto's  FlIiST   Lf.ssun    o\   thi:   Platf.s 

As  there  are  no  sleeping  or  eating  arrangements  at 
the  mine,  it  meant  a  ride  to  and  from  Petorca  four 
times  daily.  On  Sunday  it  was  agreed  that  we  were  to 
have  roast  turkey  and  all  that  goes  to  make  a  good  lunch, 
provided  the  mill  ran  as  promised.  For  this  reason  we 
got  an  early  start.  We  warmed  the  stamp  up  a  few 
minutes  and  then,  too  impatient  to  do  this  thoroughly, 
gave  her  full  steam.  The  silvered  copper  plates  had 
keen  beautifully  dressed  witli  mercury  and  a  bit  of 
cyanide,  and  Roberto  got  his  first  lesson  in  applying 
elbow  grease  to  a  plate.  Ilis  lesson  was  fully  as  thorough 
as  my  first  one  was  at  Gold  Cross  in  California,  under 
old  Adam. 

When  Don  Luis  arrived  with  his  friends,  we  had  been 
running  an  hour  or  so  and  even  in  that  short  time  could 
show  him  some  little  points  and  splotches  of  amalgam 
on  the  lip  plates.  All  the  visitors,  including  the  ladies, 
must  needs  hold  the  hose  on  the  plate  ami  examine  the 
first  gold  produced  in  Petorca   for  many  years. 

The  ore  was  already  crushed  by  hand  to  one  inch,  and 
as  it  is  a  porous  quartz,  the  Tremain  fairly  ate  it  up. 
We  had  toncap  screens  and  they  are  partially  suited 
to  this  mill.  The  amalgamation  plate  was  set  with  a. 
grade  of  three  inches  to  the  foot,  in  order  to  make  tin 
short  supply  of  water  reach  as  far  as  possible. 

It  used  to  take  us  a  week  of  milling  at  (told  Cross 
to  get  the  showing  on  the  plates  that  we  got  here  in 
four  hours,  so  yon  can  guess  the  grade  of  ore.  The  screen 
was  rather  too  coarse,  so  the  tailing  is  hem-  impounded 
for  cyaniding. 

About  the  time  the  cook  said  lunch  was  on  tic  table 
in  a  near-by  hut.  we  felt  that  the  Tremain  would  never 
stop.  Roberto,  who  is  running  the  plant  now,  was 
anxious  not  to  stop,  so  it.  was  agreed  that  he  would  stay- 
on  at  the  mill  while  we  lunched.  While  we  were  gone, 
the  noise  suddenly  ceased,  and  Don  Luis  had  his  first 
experience  of  that  sinking  feeling  at  the  pit  of  the 
stomach  when  the  mill  'stopped.      It  took  quite  a   while 


for  us  to  discover  that  a  hit  of  rubber  packing  bad 
between  the  valve  chest  and  cover.     When   thai   wa 

placed,  we  were  off  for  a  regular,  uninte  ru] I  run. 

It  required  seven  day-,  six  men  (one  half-witted)   and 

ahout         ?        dollars  of  total  eo.-t   from  the  date  of  pi: 
the   order    to    the   day    the    Trcmam    started,    ini  I 
tools,  spare-,  pipe,  dam.   lumber  and  building  ami   bin. 
With   any   luck  in   the   mine,    the   mill    will    he    paid    for 
in  two  or  three  months. 

Roberto  is  a  good  mechanic,  hut  he  had  not  seen  i 
Tremain  before,  lie  has  no  trouble  with  it —at  least, 
none  that  he  tells  me  ahout.  and  he  has  gone  tie 
it  thoroughly  by  this  time,  lie  has  ordered  .pare  -hoe-. 
dies  and  screens,  and  as  Don  Luis  has  arranged  with 
him  on  a  percentage  hasis  of  gross  output,  he  finds  means 
to  work  day  ami  night. 

Later  The  plant  has  now  been  running  for  sis  Months. 
anil  when  the  mine  do..-  not  supply  sufficient  o  e,  waste 
which  amalgamates  1 :;  oz.  has  been  used  to  keep  the 
Tremain  busy.  An  additional  mil]  will  probably  he  put 
in,  and  the  same  men  will  run  it.  The  waste  is  i 
softer  and  finer  than  the  mine  ore,  and  the  24-hr.  capai  it 
at  times  reaches   18  tons. 

Roberto  wants  finer  screens,  and  we  are  sending  him 
the  finest  listed.  He  lias  lost  all  faith  in  the  horn1 
spooners  of  that  neighborhood  and  spends  a  little  monej 
occasionally  on  assays  to  check  his  amalgamation. 

m 
FE©ftsiftn<Dmi  <m{t  (GoldlilSeEdl 

The  reports  from  Goldfield  indicate  that  the  ftotal  0  i 
equipment  now  being  installed,  which  includes  28  Callow 
cells,  will  be  designed  to  replace,  at  once,  or  eventually. 
the  cyanide  treatment.  It  is  pointed  out  that  the  use  ol 
flotation  equipment  treating   1,000  tons   daily  may  save 

between  $360,000  and  $400, I  annually.     This  doe-  nol 

take  into  account  the  higher  extraction  that  will  be  made 
The  avoiding  of  necessity  for  selective  mining  is  also  one 
of  the  important  parts.  Recent  reports  issued  by  the 
company  indicate  that  development  work  is  being  resumed 
on  the  deeper  levels,  where  large  quantities  of  copper 
hearing  ore  have  been  exposed.  Heretofore,  with  treat- 
ment by  cyanide,  only  ore  carrying  less  than  0.5%  Cu.  has 
been  milled:  deep  level  ores  carry  more  copper. 

The  ore  treated  during  the  past  few  months  has  been  ol 
low  grade,  much  of  it  yielding  a  profit  of  less  than  $2  pei 
ton,  and  the  workings  underground  have  been  cleaned  of 
everything  that  would  yield  the  smallest  profit.  Tin 
limited  extent  to  which  the  mines  have  been  explored  has 
already  served  to  expose  large  deposits  of  gold-copper  ore. 


tin  th-  two  pages  following  are  published  two  sectional 
of  equipment  and  piping  of  typical  reciproea 
engine  an  1   steam-turbine  power  plants,  originally  pub- 
lished in  much  larger  size  by  our  esteemed  contemporary. 
These  diagrams  show  the  temperatures  through- 
he  power-plant  equipment,  from  the  firebox   : 
waste  gases  in  the  stack  and  from  the  feed  wate] 

through  the  engines  and  back  to  the  hotwell. 
The  difference  between  reciprocating-engine  and  turbine 
practice  cannot  he  better  portrayed  than  by  a  comparison 
of  these  two  diagrams. 


20 


ENGINEERING   AND   MINING  JOURNAL 


Vol.  102,  No.  1 


July  1,   1916 


ENGINEERING    AND    MINING    JOURNAL 


-I 


22 


ENGINEERING   AND    MINING   JOURNAL 


Vol.  102,  No.  1 


CysmaiidliiE&gg  Copp©2"=B©siipnstig  Ores 
J!y   Paul  W.   Gaebelein* 

The  ores  of  the  Baker  Mines  Co.  consist  of  quartz 
gangue  carrying  sulphides  of  iron,  copper,  lead  and  zinc. 
The  gold  is  partly  free,  and  a  large  proportion  of  the 
silver  occurs  as  sulphide.  These  ores  are  treated  in  a 
twenty-stamp  mill,  with  amalgamation,  and  the  sands 
and  slimes  are  treated  separately,  the  cyanide  treatment 
consisting  of  leaching,  agitation  in  Dorr  agitators,  filtra- 
tion over  Portland  filters,  and  zinc-dust  precipitation. 
Owing  to  the  great  distance  from  the  railroad  and  the 
consequent  high  haulage  charges  the  ore  is  not  con- 
centrated, but  cyanided  direct. 

The  most  objectionable  constituent  of  the  ore  is  copper, 
which  occurs  in  quantities  varying  from  0.10%  to  0.75%. 
It  is  in  several  forms,  the  principal  ones  being  primary 
chalcopyrite,  secondary  chalcopyrite  and  carbonates. 
There  is  also  an  occurrence  of  bornite.  An  analysis  of 
the  mill  heads  is  useless  in  determining  what  effect  the 
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FIG.     1.      COPPER,     SILVER    AND    CYANIDE    IN    STRONG 
SOLUTION,   AUGUST,    1915 

copper  will  have  because  the  primary  chalcopyrite  is 
only  slightly  attacked  by  the  solutions,  while  the  other 
forms  of  copper  dissolve  readily.  In  the  operation  of 
the  mine  and  mill,  therefore,  it  is  necessary  to  keep 
careful  watch  on  the  ore  being  sent  to  the  mill  and  to 
mix  it  in  such  a  manner  that  the  copper  content  will 
have  the  least  detrimental  effect. 

Owing  to  the  sulphide  character  of  the  ore  a  rather 
long  leaching  period  is  necessary  to  obtain  a  satisfactory 
extraction,  and  5  days  of  treatment  with  an  average 
strength  of  solution  of  5.5  to  fi  lb.  KCN  is  found  neces- 
sary. When  the  copper  content  becomes  too  high  for 
economical  treatment  of  the  ore,  it  is  manifested  in 
two  ways — first,  by  the  rapid  dropping  off  of  the  solution 
in  cyanide  strength  and,  second,  by  the  reduction  of  the 
pregnant  solution  in  silver  content,  a  strong  solution 
being  necessary  for  good  silver  extraction.  The  solution 
naturally  shows,  also,  an  increased  percentage  of  copper. 
Thus  the  effect  of  an  increase  in  percentage  of  easily 
soluble  copper  in  the  ore  is  noticeable  at  once.  The 
remedy  is,  first,  to  attempt  to  reduce  the  copper  content 
in  the  ore  and,  second,  to  bring  the  solution  back  to 
normal  strength.  The  latter  cannot  be  done  at  once, 
but  must  In:-  carried  on  gradually,  depending  upon  the 
amount  of  copper  presenl  in  the  ore  and  how  quickly 
this  can  be  reduced. 

In  treating  this  ore  the  cyanide  consumption  is  variable. 
ranging  from  1.50  lb.  KCN  per  ton  to  4  lb.,  per  ton,  but 

•Mill  superintendent,  Baker  Mines  Co.,  Cornucopia,  Ore. 


by  careful  regulation  of  the  ore  it  is  kept  to  an  average 
of  2  to  2.50  lb.  The  action  of  copper  and  its  effect  on 
the  solutions  is  best  illustrated  by  the  accompanying 
diagrams,  which  are  taken  from  the  mill  records.  They 
are  based  on  daily  assays  and  anaylses  of  the  solutions. 
Fig.  1  represents  a  normal  month,  the  variations  in  silver 
and  copper  being  due  to  variations  in  the  grade  of  the 
ore.  Figs.  2  and  3  represent  October  and  November, 
1915,  during  which,  period  the  copper  in  the  ore  became 
troublesome.  About  Oct.  16  the  solution  began  to  drop 
off  in  cyanide  strength,  and  the  addition  of  a  greatly 
increased  amount  of  cyanide  did  not  serve  to  keep  it 
from  dropping  still  further.  It  was  apparent,  then,  that 
an  undue  amount  of  soluble  copper  had  appeared  in  the 
ore.  It  was  inadvisable  to  increase  the  additions  of 
cyanide  further,  as  the  cyanide  was  consumed  rapidly 
and  in  consequence  there  was  a  still  greater  reduction 
of  strength   of  solution,  as  shown  by  the  curve  in  the 
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illustration.  At  the  same  time,  owing  to  the  lower 
strength  of  solution,  the  silver  was  reduced  to  a  very 
small  amount.  As  will  be  noticed,  the  copper  content 
of  the  solution  also  increased,  in  spite  of  the  greatly 
lowered  cyanide  strength,  showing  the  presence  of  a 
large  amount  of  easily  soluble  copper  in  the  ore.  About 
Nov.  10  the  increased  additions  of  cyanide  began  to  take 
effect  and  the  solution  rose  rapidly  in  cyanide  strength 
without  any  increase  of  copper  content  in  the  solution, 
showing  that  the  copper  of  easily  soluble  composition 
had  passed  out  of  the  ore.  With  the  return  to  normal 
strength  the  silver  returned  to  its  normal  amount  in 
the  solution.  During  the  period  that  the  high  copper 
ore  was  passing  through  the  mill,  the  cyanide  consump- 
tion reached  a  figure  of  5  lb.  per  ton,  and  even  this 
amount  did  not  serve  to  raise  the  solution  to  its  normal 
strength. 
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Fig.  I  gives  the  curves  for  a  period  of  6  months.  By 
reference  to  the  latter  pari  of  the  period  the  effect  of 
the  copper  ore  handled  during  October  and  November 
cMii  lie  seen.  The  increased  consumption  of  cyanide, 
coupled  with  the  lower  strength  of  solution  and  the 
lessened  silver  content  of  the  pregnant  solution,  gii 
graphic  picture  of  the  effect  of  copper  in  the  treatment 
ul'  tin'  die. 

In  the  treatment  of  an  ore  of  this  kind  it  is  essential 
thai  a  complete  daily  record  lie  kept  of  the  solutions. 
This,  coupled  with  the  fact  that  there  is  a  considerable 
variety   of  ore   in   the   mine,   makes   it   possible  to  work 
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off  gradually  the  difficult,  copper  ores.  The  extraction 
obtained  in  the  plant  is  normally  from  85%  to  86% 
on  a  grade  of  $20  to  $25  per  ton,  but  this  is  reduced 
when  copper  appears  to  a  detrimental  amount,  as  it 
did  in  the  example  cited  previously.  The  silver  extrac- 
tion is  affected  to  a  much  greater  extent  than  the  gold. 
W. 

3r2©EMia-\g|©ir  MnEaair&f|  Costs 

The  following  mining  costs  are  from  the  1915  annual 
report  of  the  Hollinger  Gold  Mines,  Ltd.,  Ontario,  dur- 
ing which  vear  334.750  tons  of  ore  was  milled. 


DISTRIBUTION    OF   MINING    COSTS 


Account 
General    mining   charges.. 

Superintendence     

Diamond    drilling 

Crosscutting    

Shafts    

Drifting    

Raising    

Winzes    

Backfilling   

Timbering       and       repairs, 

shafts    

Stoping    

Sealing    

Timbering       and       repairs. 

stopes   

Track    laying    

Tramming   and    mucking.. 
Pipe-fitting    underground.. 

Mine     drainage 

Hoisting    

Landing   and    dumping. . . . 

Drill    repairs 

Sharpening    steel 

Collecting    steel 

Mine    sampling 

Assaying     

Change    house 

Surveying     

Mine    lighting 

Electric   haulage 


Labor 
86,970.91 
12,785    25 

5,792    24 
10,490  .  1  9 

v. i:: 

27.355.6fi 

8  23 

8,  169    69 
302.  7!l 

6,511  .29 

pi".'  59.07 

8,552.34 

24,629.77 

fi.267.32 

103  685. 66 

3, .;:::>   it 

3.570.97 

37,ih;.-,    77 

1,424.63 

2,471.67 

16,947    50 

10.057.37 

5  152.50 

1,117    10 

994 .71 

1,505    06 

326.31 

I   I  II    99 


Stores 
3,871.65 

V,676!22 


13, 


.63 


6,433.9a 

31,454.96 

6,672.23 

5.222.H7 
291. 59 


13.ii.-.:l  77 
7,232.71 
1,256.11', 
7,010.37 
6.679.39 

15,641.93 
749.69 

15,72'.     19 


670 

57 

'     23 

5  2 

1.255 

92 

5,117 

23 

5S2 

42 

Per  Ton 

of  Ore 

Milled 

$0,032 

.038 

.040 

.072 

.043 

.176 

.045 

.041 

.002 

.056 
.676 
.026 

.113 
.040 
.314 
.1131 
.031 
.15S 
.015 
.054 
.071 
.030 
.015 
.005 
.001 


Net  cost  of  mining   

RECAPITULATION   OF   MINING   COSTS 

Exploration    $5.7;. 2    24 

Development     87,059.18  58,039.46 

Production    286,424.54  190,762.78 

Deferred    development 47,575   09  23.113.5s 

Broken   ore    reserve 15,281.61  9,366.15 


$0,040 

.433 

1.425 

.211 


$112,132.66  $2SS,95S.19 


The  costs  per  ton  milled  are  no1  absolutely  correct  in 
all  details,  as  they   include  the  cost  of  brea  15,]  ;o 

'"     of  i    ■  •      on    ind     '     1 1  tons  of  waste  in  develo 
A  deduction  oJ  $95,800  from  the  total  cosl  of  min 

there made,   to   cover   these   items,   making   il e1 

cost  correct. 

The  following  unit  costs  per  foot  are  given  as  a  matter 
of  interest  :  Diamond  drilling,  including  power,  dian 
labor,  $1.60.  Crosscutting,  $6.40;  shafl  sinking,  $42.32; 
drilling.  .$10.10:  raising,  $16.17;  winzes.  $39.20;  st( 
$0.70  p.r  ton;  all  including  power,  explosives  and  labor, 
-Mucking  and  tramming,  power  and  labor,  $0.28  per 
ton  of  ore  milled. 

Tlh©  Wposag  MaSfl 
By  Chaeles  Labbe* 

Have  you  ever  installed  or  run  the  wrong  mill?  I 
mean  the  wrongly  designed  mill  with  the  wrong  flow 
sheet,  the  machinery  not  suited  for  the  ore  or  too  anti- 
quated for  obtaining  capacity— the  mill  built  for  the  kind 
of  ore  that  cannot  be  found  in  the  district,  or  the  orna- 
mental mill;  one  erected  where  there  is  no  ore. 

The  design  of  the  mill  is  of  eapital  importance,  for  on 
it  will  depend  largely  the  success  of  the  mine.  It  should  be 
left  to  an  experienced  and  reliable  mill  designer,  not  to 
a  draftsman  or  amateur  designer,  for  mistakes,  however 
small,  are  expensive.  A  glance  at  the  ore  does  not  tell 
much  as  to  the  nature  of  treatment  required,  although 
in  many  cases  this  has  been  the  only  test  made.  A  com- 
plete analysis  of  the  ore  should  be  made  and  its  treat- 
ment decided  after  several  mill  tests  made  by  disinterested 
parties.  Be  careful  of  the  machinery  seller.  Ilis  lan- 
guage is  convincing,  and  if  you  let  him  speak,  he  will  tell 
you  that  his  machines  were  made  just  for  your  ore.  lie 
will  even  name  you  some  of  the  largest  mining  companies 
in  the  world  using  them,  but  he  won't  tell  you  the  time 
and  money  they  have  spent  in  trying  to  fit  the  machines 
to  the  ore. 

Use  of  Optical  Tests  Alone 

I  remember  a  mill  where  a  glance  at  the  ore  had  been 
the  only  test  made  and  the  owner  decided  it  was  concen- 
trating ore.  He  once  had  seen  jigs  working  and  decided 
to  install  them.  He  also  decided  on  roll  crushing — why 
and  how  nobody  knew.  When  the  mill  had  run  a  shorl 
time,  it  was  found  impossible  to  make  enough  clean  con- 
centrates to  pay,  so  it  was  transformed  by  replacing  the 
rolls  with  Huntington  mills,  and  the  ore  then  co: 
trated  on  tables.  This  required  a  change  of  engines,  so 
that  the  junk  pile  outside  is  larger  I  ban  the  mill  itself. 

In  using  the  word  junk  1  am  not  mistaken  in  my 
word.  Years  ago  I  used  to  believe  that  a  machine,  being 
only  inni,  could  always  he  fixed  to  give  good  results,  but 
now  I  have  it  strongly  and  deeply  fixed  in  my  mind  that 
old  machinery,  worn  out  and  tired,  is  only  good  for  the 
cupola  of  the  foundry.  From  my  experience  it  is  onlv 
lost  time  to  consider  it.  When  you  have  made  all 
repairs  you  thought  necessary,  you  find  that  you  did  noi 
make  half  of  them,  you  have  spent  nearly  the  value  of  a 
new  machine  and  the  total  result  is  that,  you  have  only 
trouble  ahead.  Mining  machinery  does  not  improve  with 
age,  especially  if  it  has  been  through  a  fire.    You  can  al- 

♦Mechanical  engineer,  Nelson,  Nev. 
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ways  get  it  cheap,  bu1   it  has  always  proved  the  most  ex- 
pensive. 

In  milling,  tonnage  and  extraction  must  always  be  kept 
iu  mind.  We  have  seen  a  mill  where  the  ore  was  suffi- 
ciently high  in  grade  to  pay  for  all  mistakes  and  experi- 
ments, and  while  from  a  distance  it  looked  like  a  success, 
we  know  that  had  it  been  treating  a  lower  grade  of  ore, 
would  have  resulted  a  disastrous  failure.  In  these 
(lav-  .if  large  bodies  of  ore  of  low  grade  that  must  be 
treated  in  mills  of  big  capacity,  nothing  but  the  best  ami 
most  suitable  machinery  should  be  used. 

Newly    Invkxted   Machinery 

A  common  mistake  in  small  plants  is  the  use  of  just- 
invented  machines — too  numerous  are  the  gold-saving 
machines,  from  the  dry  concentrator  to  the  mercury  ap- 
pliances, to  catch  gold  that  cannot  he  found  by  assay. 
Those  inventor-  remind  me  of  an  old  party  who  had  a 
mine  and  mill  for  sale.  The  prospective  purchasers 
agreed  that  if  the  ore  plated  an  ounce,  they  would  buy 
the  mine  at  his  price.  Several  tons  of  ore  were  milled, 
hut  they  reported  it  did  not  plate  an  ounce.  The  old  man 
told  them  that  could  not  he  for  he  himself  had  put  in 
two  ounces.  Inventors  are  over-confident  of  themselves. 
Let  someone  else  experiment  with  their  machines — there 
are  other  good  ones  that  have  been  tried  and  have  stood 
the  test.  If  you  employ  an  engineer,  it  is  up  to  him  to 
find  the  right  sort  of  machinery  for  your  ore. 

I  have  not  yet  heard  of  any  mine  that  failed,  through 
having  a  stamp  mill.  Not  that  they  are  the  most  efficient 
crushers  for  the  amount  of  power  consumed,  but  I  do 
not  know  of  any  other  simple  machine  that  will  crush  as 
efficiently  from  li/o-in.  to  40-mesh,  hut  they  would  do 
poor  work  crushing  from  6-in.  to  1-in.  or  from  ^-in.  to 
200-me.-h. 

The  tube  mill  has  become  common  in  metallurgical 
plants.  There  are  many  kinds  to  choose  from,  and  mis- 
fakes  are  being  made  in  their  selection.  According  to 
the  diameter  they  must  have  a  certain  -peed  and  a  certain 
load.  Like  all  other  mining  machinery,  the  tube  mill  that 
will  grind  all  the  different  kinds  of  ore  and  give  satisfac- 
tory results  is  still  to  be  invented.  I  do  not  see  why 
they  have  not  been  as  d  for  amalgamation  to  greater  ex- 
tent. They  do  not  differ  much  from  the  clean-up  barrel  : 
ley  will  Hour  mercury  if  the  speed  is  too  great 
and  the  pulp  too  thin. 

A  mill  should  I  I  but  not  too  crowded.     Light 

must  be  plentiful  da;    or  night;  the   floor  should  be  of 
concrete   draining   toward   a    sump   where   the    runovers, 

leaks  or  sweepings  i  an  be  saved.    A  e I  board  floor  often 

needs  repairing,  and   if  the  board-  do  not  join  perfectly 

will  be  much  loss  through  the  opening-.     The  dirt 

the  long  run — muddy  when  wet, 

when  dry  and  anything  small  falling  upon  it  is  lost. 

T '  signed  with  insufficient  power, 

there  being    i  I  theoretical  for- 

mulas and   the  actual   |  ired.     Too  many  times 

lower  unit  is  bougl  po    ible  and 

the  pulleys  are  d  the  ei  sjine  con- 

1   with   belts,   it    i-    found   that  the  engine  is  over- 

ibc  operator  is  surprised  that  the  shaft- 

ent,  thai  boxes  heat  and  that  the 

bcaiings  are  rapidly  worn  a-  useless.     To  keep 

up  the  speed,  the  engine  mil  ed  and  the  boiler 

pressure  raised,  when  the  remedy  is  a  larger  engine. 


From  persona]  experience  I  can  include  dry  mills  in 
the  classification  of  wrong  mills,  and  I  have  yet  to  see 

one  of  them  working  right.  -Most  of  them  have  plenty 
of  elevators  in  their  flow  sheet.  This,  I  supose,  is  for 
aeration  of  the  pulp  or  dusting  of  the  premises.  There 
is  always  such  a  dust  that  the  belts  are  continually  slip- 
ping and  the  shaft  bearings  are  doing  lots  of  grinding. 
The  dry  mills  are  successful  in  one  way — sending  men 
fo  the  hospitals. 

The  management  of  a  mill  should  not  be  given  to  one 
of  your  relatives  who  failed  on  a  farm  or  in  business: 
but  like  the  mine  manager,  get  a  man  with  a  few  gray 
hairs,  a  training  and  a  reputation  as  a  successful  mill- 
man.  With  the  right  man  in  charge  and  an  assay  office, 
you  will  soon  know  whether  or  not  you  have  the  wrong 
mill  ami  much  good  may  it  do  you  then. 


The  Alaska  Treadwell,  Alaska  United  and  Alaska  Mex- 
ican mines,  Douglas  Island,  Alaska,  run  a  joint  cyanide 
plant  to  treat  the  concentrates  recovered,  which  in  L915 
treated  19,177  tons  for  the  Alaska  Treadwell,  4,769  tons 
for  Alaska  Mexican  and  11,556  tons  for  Alaska  United. 
Costs  were  as  follows  on  a  total  of  35,50"3  tons  treated: 

COSTS  PER   TOX 

Dis- 
Grind-   solv-  Fit-    Precipi-    Re- 
ins       ing  tering  tation   fining   Total 
Direct  Labor: 

Operating     $0,175    $0.20S  $0,145    $0,084   $0,174    $0.7S6 

Repair     021        .010  .035        .009        .028        .103 

Supervision    020        .020  .020       .020        .019        .099 

Clerical     007        .007  .007        .008        .008        .037 

Total   direct   labor...    $0,223   $0,245   $0,207    $0.1H    $0,229   $1,025 
Direct  Supplies: 

Cyanide    $0,476       $0,476 

Lime     049        049 

Pebbles    $0,116        116 

Zinc   dust $0.22S       228 

Precipitation   cloth 010       010 

Filter  cloth $0,031       $0,010        .041 

Lead  acetate 044       019       063 

Fluxes     025        .025 

Sulphuric  acid 023        .023 

Filter    paper 010        .002        .012- 

Miscellaneous    supplies        .nil        .013        .004        .005        .02S        .064 

Total  direct  supplies   $0,130   $0,582   $0,035   $0,272   $0.0S8    $1,107 
Subsidiary    Accounts 

of  Mixed  Labor  and 

Supplies: 

Building   repairs    $0,001       $0,001       ....  $0,002 

Electrical    repairs $0,002   $0,001        .001        004 

Mechanical    repairs 033        .010        .007         "<>f<   *<>.»:;2  .OSS 

Electric    power 216        .010        .005        .012       .010  .253 

Steam    heat 012        .013        .007        .004       .002  .038 

C pressed   air 015       .012       .019       .012       .020  .078 

Watei     013       013 

Train    service 001  .001 

Assaying     040       021        .027  .088 

Fire    insurance     008       .00S       .009       .00S       .O0S  .041 

General    expense 001       001  .002 

Interest      102        .101        .101        .101        .102  .507 

Seattle    office    expense 001        001  .002 

Fuel    oil 005  .005 

Tctal      mixed      labor 

and    supplies    $0,387    $0,197    $0,163    $0,166    $0,209    $1,122 

Total    cost    $0,740   $1,024   $0,405   $0,559   $0,526   $3,254 

RECAPITULATION 

Cost  per  Ton 

Grinding    $0,740 

Dissolving    1.024 

Filtering 405 

Precipitation     .559 

Refining    .526 

Total     $3,254 

Labor    $1,025 

I  lirect    supplies    1.107 

Subsidiary   accounts    1.122 

Total $3,254 
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lottMSoini  of  Floras3  Gold 

R,      R.\l  I'M  \V.    Sn  [TH* 

"-—  salable  concentrates  could  be  made,  bu1  the  tailin 

SI  VOPSIS-  In  treating  an  ore  containing  lead,  ated   upon  wen-  so  lean  that  a  909?    recovery  of  all  the 

silver,  zinc  and  gold,  gravity  concentration  failed  minerals  of  value  did  not  justify  an  expensive  installation 

to  make  a  salable  product.     Flotation  was  tried,  The  average  feed  for  these  tests  was  minus  31 

and  it  was  determined  that  by  floating  the  slimes  and  assayed  0.12  o  .  gold.  2.3  oz.  silver,  '."  ;    lead,  0 

and   treating   the   coarse   portion    by   gravity  and  copper,  1.5$    iron  and  3.5$   zinc.     From  this  feed  froth 

electrostatic  separation,  a   thoroughly  good  result  coneentrati      ivere    recovered    thai    assayed    0.5   oz.   gold, 

could  be  obtained.  2.8  oz.  silver,  3.1$    copper,   10.1$    lead,   12$    iron  and 

these  ti^ts  weighed  heavily  against  an  installation,  oper 

Nol  so  long  ago  th     ■  ;.    >se  an  interesting  question  in  ating  under  these  conditions.     Arid  would  have  necessi- 

fche  treatment  of  a  diffii  ul1  <>:e  win-  h  presented  a  common  tated  a  more  costly  plant,  more  (I ■  space,  more  difficuH 

but  undesirable  problem,     [n  the  early  history  of  the  mine  operation   and   additional    boilers    for  generating   steam, 

the  ore  ran  high  in  gold  and  silver.     Later,  mixed  sul-  besides  which  the  cost  of  acid   alone   would   have   been 

phides  of  zinc,  lead  and  iron  became  dominant.    The  first  almost  prohibitive. 

concentrating  mill  id'  modern  design   was  erected  about 

three  years  ago  and  succeeded  in  saving, to  a  certain  extent,  Floating  the  Slimes  Portion 

the  zinc,  iron  and  lead  sulphides,  but  the  gold  and  silver         Tlie    Plan    °f    testing    the    entire    mill    tailings    was 

recovery  was  not  satisfactory.    This  mill  was  treating  ore  abandoned,  and  the  testing  was  confined  to  the  slimes 

of  an  average  assav  of  0.3  oz.  gold,  2.5  oz.  silver,  5%  lead,  alone-     A  smaU   amounl    of   clean    lead    and   a    slightly 

,si.,',    zinc,  3y2%  iron  and  0.5%  copper.     The  gold  was  greater  amount  of  zinc  was  made   from  these  slim,-   L-, 

Eree  and  so  fine" that  panning  would  not  show  a  color.    No  the  gravity  treatment.     The  latter  was  dirty  and  had  to 

hand  specimens  of  gold  were  ever  seen  in  the  crusher  f 1.  be  recleaned  on  another  table,  riffled  especially  to  treat 

although  occasionally  a  small   piece   was  caught  on  the  >ll('  slimes.     The  accompanying  table  shows  some  results 

jig  screens.     Since  the  gold  was  fine,  it  was  necessary  to  obtained  by  this  arrangement. 

grind    the   ore    very    fine    to    liberate    for   concentration.  results  from  treatment  of  si. ivies  alone 

T     ,         ,  -j-  i  i    i.     x  x        4.  xx      i       •  Au,  Oz.        As,  Oz.       Pb,  %  Zn.  '.;. 

tests  or  eyaniding  showed  that  treatment  to  be  impossi-  Feed  q.14  2  3  4  6.3 

hie  commercially.     Since  fine  grinding  caused  high  slim-  ^-f,^1  ^YrT-VArau-s    ('to"be  15° 

ing   loss   of   the   sulphides,   the    designers    were    literally  n™1*™"*^^  {&&&  g.w  5:8  "  sl:8 

"between  the  devil  and  the  deep  sea,"  and  thev  chose  a  Lead     concentrates     (from 

.  1  "  recleaning    table) 2.00  9.0  40  10.0 

middle  course.  _,       ,.  .  ,.„„,. 

I  he  slimes  concentrators  received  a  total  ol  30  tons  of 

Difficulties  of  Geavitt  Concenteation  feed  each  day,  of  which  90  to  95$  would  pass  a  200-mesh 

After  grinding  to  8-mesh,  as  much  sulphide  as  possible  screen.     The  first  series  of  flotation  tests  on  these  slimes 

was   removed  on    Card   concentrators  and  one   Harz  jig-.  was  made  witIl  a(.i(1  and  heat.     AU  normal  variations  of 

The  tailings  from  this  treatment  were  reground  to  minus  testing  were  tried,  and  some  very  fair  products  were  ob- 

30-mesh,  washed  over  amalgamating  plates,  and  reconcen-  tained.  A  saving  of  80$  was  common  on  all  the  minerals. 

trated    on    Card    concentrators.      At    various   times    this  and  inasmuch  as  this  feed  was  richer  than  in  the  tests  of 

scheme  was  alternated  by  using  carpets  in  place  of  the  ,i ,,,,,,.  mjrj  tailings,  the  con, nitrates  obtained  per  ton 

plates,  the  free  gold  from  the  first  riffle  on  the  table  being  0f  feed  increased  also.    However,  calculations  showed  that 

amalgamated  in  an  arrastre.     The  simplified  flow  sheet  the  cost  of  acid  was  still  a  serious  item.    About  this  time 

indicates  the  source  and  disposal  of  the  slimes.    The  high  certain  tests  disclosed  the  possibility  of  simplifying  and 

maintenance  cost  of   the   slimes   concentrators,   together  cheapening   the   process   to  a   considerable   extent.     The 

with  the  large  amount  of  floor  space  they  occupied  and  important  changes   embodied    in  this  now  set  of  condi- 

fche  low  saving  thev  made,  rendered  this  arrangement  un-  tions  were  the  elimination  of  acid,  heat  and  any  consid- 

desirable.  erable  thickening  of  the  pulp.    The  products  formed  under 

The  difficult   problem,  however,   still   remained.     The  these  conditions  assayed  0.65  oz.  gold,  L %  oz.  silver,  L8$ 

zinc  concentrates  from  the  tables  were  unsalable,   mum  |,,;l(1_  35^    ;,mr    ],,„.  lrnll  ;ll[l\    |«(    insoluble.     This  assaj 

they  assayed  0.75  oz.  gold,  5  oz.  silver,  10$    lead.  33$  3nows  thai  there  was  still  further  treatment  to  be  made  on 

zinc,    10$    iron,   2.2$    copper  and    II','    insoluble.     In  this  c 'entrate  to  separate  it  into  salable  products.    The 

order  to  raise  the  pi  of  zinc  in  the  concentrates,  high  percentage  of  lead  in  the  concentrates  indicates  that  a 

the  Huff  electrostatic  separating  system  was  employed.    A  fair  separation  might  be  expected.     Furthermore,  in  the 

nlint  was  erected  that  would  treat  all  the  zinc  concen-  tests  the  froth  was  not  hard  to  break  up. 
fcrates  from  the  wet  mill,  and  under  these  conditions  the  These  tests  were  so  promising  thai   construction  was 

saving  did  not  exceed  55  to  65$   on  any  mineral.     With  started  on   the  commercial  unit,  and   from  the  day  the 

such  a  loss  it  was  natural  to  seek  a  process  that  would  |-,.,,i  .,i   ,,,,.   better   results   were  obtained 

make  a  better  saving.     Flotation  was  suggested,  and  since  ,n  the  testing.    The  froth  concentrates,  as  removed  from 

a  few  rough  preliminary  tests  gave  promising  indications,  the  separator,  were  washed  with  clear  water  to  a  Wilfley 

a  systematic  campaign  of  testing  was  inaugurated.  table.  The  table  classified  the  relatively  coarse  lead  and  zinc 

The  early  tests  were   run  on   the  entire  mill  tailings,  .,,,,]  ,,,.„;,.  .,  paration  of  them,  but  had  very  little 

coarse  and  fine.     Thev  showed  that  a  small  quantity  of  , .n/,.,.t  ,„,  the  remaining  fine  slimes.     Tin irse  lead  and 

*7s45  Grant  Ave..  Denver,  coio.  zinc  products  were  heavy  enough  to  settle  and  were  easily 
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dried  and  handled.  The  difficulty  was  found  with  the  fine 
products.  The  slimes  concentrates  were  pumped  into  a 
settling  box  14x8x2  ft.,  and  the  clear-water  overflow  was 
conducted  bark  to  the  flotation  machine.  To  facilitate 
unloading  this  settling  box,  it  was  lined  on  the  bottom 
with  iVhi-  iron.  In  order  to  dry  the  products,  a  2-in. 
steam  line  was  laid  on  the  iron  bottom,  with  the  coils 
far  enough  apart  to  allow  a  shovel  to  pass  between.  Steam 
at  boiler  pressure  was  used  in  the  coil.  The  concentrates 
were  dried  only  sufficiently  to  allow  them  to  be  stacked. 
A  list  of  assays  and  tonnages  is  given  in  the  accompanying 
table,  showing  how  satisfactory  the  results  were,  particu- 
larly when  compared  with  those  obtained  by  the  former 
test. 

One  of  the  first  things  noticed  in  the  operation  of  the 
flotation  machine  was  the  fact  that  the  free  gold  floated. 
The  greatest  gold  values  were  in  the  first  riffles  of  the 
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of  gold  on  some  spots  of  the  table  that  had  become  greasy, 
and  then  the  flour  gold  could  be  easily  seen.  Since  the 
primary  object  of  this  flotation  installation  was  to  save 
the  zinc  and  lead,  the  gold  recovery  was  rather  astonish- 
ing. Assays  showed  that  much  cleaner  gold  tailings  were 
being  made  than  by  any  other  machine  in  the  mill.  The 
percentage  saving  of  gold  reached  about  85. 

Advantages  of  the  Flotation  System 

After  noting  the  work  of  this  machine,  it  is  interesting 
to  observe  the  numerous  advantages  and  peculiar  adapta- 
bility of  flotation  at  this  mill.  The  machine  cost  approx- 
imately $1,000  total,  including  the  material,  labor  and 
designing.  The  peculiar  advantages  of  flotation  here  are 
that  no  acid  is  used,  no  artificial  heat,  no  additional  pulp- 
thickening  devices  arc  necessary,  the  froth  is  easily 
broken  down  alter  removal  from  the  machine,  no  classifi- 
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THE  MILL  FLOW  SHEET  BEFORE  AND  AFTER  THE  CHANGE  TO  FLOTATION 


Wilfley  table,  although  the  lead  content  extended  over 
many  more  than  did  the  high  gold  value.  It  was  also 
shown  positive!}  thai  the  lead  did  not  contain  any  marked 
amount  of  gold.    At  times  there  was  a  small  accumulation 

RESULTS    FROM    FINAL    TREATMENT    SYSTEM 


1 

ons  per 

Au, 

Pb, 

Zn, 

Sample 

Oz. 

% 

Flotation    feed     

0.14 

3.0 

tailiti 

0 

-  ; 

0.8 

0.8 

1.5 

0.65 

10.0 

i.i  8 

36.0 

l  lotation   zim 

after  table  ti 

2-3 

0.50 

9.0 

5.0 

54.0 

i-  lotation       zinc       I  lire  i 

alter  table   iii     in 

1-2 

0.50 

12.11 

11.0 

40.0 

I  lotation       lead,      ai  i  er 

Vz-l 

3.40 

11.0 

75.0 

5.0 

cation  is  necessary  before  concentrating  on  the  tables,  and 
the  saving  on  all  valuable  slimes  contents  is  raised  from 
20%  to  75  or  80%. 

In  addition  the  process  is  very  simple  in  operation,  it 
produces  better  products  than  were  ever  before  possible  at 
the  mill,  and  no  slime  losses  in  dust  occur.  The  static 
plan!  was  relieved  of  undesirable  slimes,  and  there  was 
no  royalty  to  pay,  as  with  the  static  process.  But  one 
man  per  shift  was  required  to  operate  the  plant,  which 
will  run  successfully  on  a  lean-slimes  feed.  Not  only  are 
the  actual  mill  results  extremely  favorable  but  there  are 
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other  considerations  that  tend  to  make  the  whole  property 
mure  valuable.  Among  these  facts  maj  be  mentioned: 
The  impounded  tailings  dump  of  approximately  50,000 
tons  carrying  gold,  silver,  zinc  and  lead,  which  can  be 
retreated  at  some  future  date;  lower  grade  ore  can  be  sent 

down  from  the  mine,  as  the  recovery  of  centrates  per 

ton  of  feed  is  higher  with  the  flotation  Installation;  many 
tens  of  low-grade  ore  from  the  mine  dump  can  now  be 

1 itably   treated;   and   last,   the   possibility   of    radical 

changes  in  the  nulling  system  are  open,  which  changes 
might  result  in  lower  treatment  costs,  better  products  and 
higher  recovery.  This  might  he  accomplished  by  laying 
mure  stress  on  the  flotation  and  giving  less  work  to  the 
static  mill. 

it  is  only  to  be  regretted,  as  is  the  case  in  many  other 
mills,  that  the  process  was  not  applied  earlier  in  the  oper- 
ating history  of  the  company,  thus  eliminating  the  steady 
losses  that  have  been  going  on  which  cannot  ever  be  recov- 
i  red.  Although  this  installation  was  in  the  experimental 
stage,  it  actually  paid  for  itself  and  the  test  in  two  weeks  of 
operation.  Inasmuch  as  the  installation  demonstrated 
beyond  a  doubt  that  flotation  can  be  used  commercially 
to  float  gold,  this  plant  has  shed  further  light  on  modern 
milling  practice,  which  will  be  welcomed  by  the  engineer- 
ing fraternity. 
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By  A.  J.  Weinig" 


A  new  system  of  tube-mill  lining  has  been  devised 
and  put  into  use  at  the  mill  of  the  Liberty  Bell  Gold 
Mining  Co.,  at  Telluride,  Colo.  Hard  cast-iron  ribs  are 
laid  with  the  regular  courses  of  silex  blocks,  greatly 
increasing  the  life  of  the  lining  as  a  whole.  A  lining 
in  a  5x22-ft.  mill,  containing  seven  rows  of  ribs,  or 
one  rib  for  every  four  rows  of  blocks,  gives  a  life  of 
2  yr.  and  7  mo.  of  continuous  operation.  In  all  our 
5.\22-ft.  mills,  we  have  placed  10  rows  of  ribs,  or  one 
rib  for  every  three  rows  of  silex  blocks,  and  to  all 
appearances  our  expectance  of  a  life  of  three  years  will 
be  readied. 

The  material  used  in  lining  a  5x22-ft.  mill  includes 
900  silex  blocks  averaging  4%x5x8^  in.  and  weighing 
approximately  13  lb.,  also,  19  en. ft.  of  portland  cement, 
19  cu.ft.  of  clean  sand  and  10  rows,  or  50  pieces,  of 
hard  cast-iron  ribs.  These  ribs  are  given  a  taper,  measure 
I%x2x4!  U  in.,  and  are  -IT1  '2  in.  long.  They  weigh  approxi- 
mately 110  lb.  each.  They  are  cast  in  Telluride,  since 
the  local  foundry  provides  the  best  hard  iron  that  we 
have  been  able  to  obtain. 

Two  picked  men  line  the  mill  in  three  shifts.  The 
lower  hall'  is  lined  in  one  shift.  Live  steam  is  then 
turned  in  for  8  fir.,  and  the  mill  is  allowed  to  cool 
by  draft  for  8  hr.  more.  Next  the  mill  is  given  a 
quarter-turn,  and  one-quarter  more  of  its  lining  is  pul 
in,  followed  by  the  same  heating  and  cooling.  On  the 
third  day  the  lining  is  completed,  and  it  is  afterward 
steamed  for  12  hr.  loaded  with  pebbles  and  then  cut 
into  service. 

Where  the    cement    is   uncertain   or   slow    setting,   or 
where  it  is  necessary  to  use  it  on  minor   repairs,  soda 
ash  is  added  to  the  mortar.     This  cement  morta  c 
rapidly  and  allows  the  mill  to  be  put  into  use  in  8  or 
10  hr.     The  ribs  are  laid  in  mortar  only,  and  no  bolts 

•Mill  superintendent,  Liberty  Bell  mine,  Telluride.  Colo. 


are   used   in   the  lining.     Experience   has   aol 

diffieuties  in  holding  the  ribs  or  the  lining   by  this 
method.     Mo  timbering  is  used  m  putting  in  1 
The   system   seems   to   us   to   be  advantageous   from   all 
points   of   view  and   will   probably  continue   to   be  our 
standard   prai 


By  L.  A.  Delano* 

In  the  Bonne  Terre  mill  of  the  St.  Joseph  Lead  Co.  the 
Wilfley  tables  have  been  riffled  with  Butchart  riffles  din- 
ing the  last  six  months.  This  has  enabled  the  flow  sheet 
to  be  greatly  simplified  and  has  resulted  in  removing  the 
multiplicity  of  launders  required  to  carry  tailings  and  con- 
cent rates. 

The  table  and  jig  tails  were  formerly  run  into  a  con- 
crete tank  in  which  a  shovel  wheel  revolved,  dragging 
the  dewatered  chat  upon  a  belt  conveyor,  the  shovels  on 
this  wheel  containing  holes  for  draining  the  water.  The 
objectionable  feature  of  this  method  of  dewatering  was 
that  the  sands  did  not  settle  enough  and  a  large  tonnage 
was  carried  by  the  overflow  into  the  mill  race  and  set- 
tling ponds.  This  made  it  necessary  to  sluice  the  race 
and  ponds  periodically  to  remove  the  sand,  consequently 
using  a  large  amount  of  water  and  labor. 

A  small  wooden  cone  was  installed  over  the  chat  belt 
for  experimental  purposes,  and  the  tails  from  two  But- 
chart tables  were  run  into  it.  The  sands  settled  rapidly, 
giv  ing  an  overflow  containing  nothing  over  150-mesh  ma- 
terial. The  spigot  discharge  to  the  chat  belt  averaged 
about  31%  moisture.  This  was  as  good  as  the  chat  wheel 
gave  on  this  material  and  showed  that  the  water  in  the 
race  could  be  kept  free  from  sand. 

In  order  to  handle  the  necessary  tonnage  of  sands,  two 
o-l t.  steel  Caldecott  cones  were  placed  over  the  chat  belt. 
The  tailings  from  two  table  sections  were  diverted  to  one 
Caldecott  cone,  giving  approximately  400  tons  of  minus 
2-mm.  sand  as  feed.  The  overflow  from  the  cone  was 
free  from  plus  150-mesh  material.  The  dewatered  sands 
from  the  spigot  discharge  averaged  from  2S  to  30%  mois- 
ture and  were  easily  carried  on  a  conveyor  belt  with 
a  slope  of  3.8  in.  per  ft.  The  sand  settled  rapidly  in  the 
cone,  a  constant  level  being  maintained  about  2  ft.  >  i 
the  overflow.     Very   little   attention   is  neo  there 

being  no  mechanical  operation  in  the  cone.     The  tonnage 
of  tailings  being  fairly  constant,  the  chat-beli  man  i 
takes  care  of  the  slight  adjustments  due  to  any  variation 
in  load. 

The  concentrates  (galena)  from  the  jigs  and  i 
formerly  cleaned  in  screw  drags,  the  coa 
to  the  mineral  conveyors  and  then  to  cars.  The 
sands  and  lines  in  the  concentrates  washed  over  the  tail 
of  the  screws  and  were  -  ttled  in  tanks  i  1  shipped  as 
slimes.  The  concentrates  are  now  recleaned  on  Butchart 
tables,  the  clean  galena  being  sent   J,o  a   6-ft   Caldecott 

It  settles  rapidly,  the  overflow  being  perfectly 
even  cone  is  two-thirds  full.     The  concentrates 

are  discharged  through  the  bottom  gate  to  the  mineral 
conveyor.      The   moisture   content    averages    11%j   which 
later  drains  to  about    I  or  5%  in  the  cars  before  reaching 
the  smeltery.     The  discharge   is  operated   intermit! 
as  the  tonna  too  much  to 

•Mill  superintendent,  St.  Joseph  Lead  Co..  Bonne  Terre,  Mo 
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any  given  opening.  However,  it  has  not  been  difficult  to 
operate,  the  mineral  loader  keeping  a  close  watch  cm  it 
so  the  cone  will  not  become  too  full. 

These  cones  have  given  better  results  than  any  other 
form  of  dewatering  device  and  have  the  advantage  of  being 
purely  gravity  devices.  There  are  no  chains  or  scrapers 
to  be  broken  or  worn  out  as  in  chain  drags,  and  no  power  is 
required. 

On  Jan.  25,  l!)l(i,  the  last  section  of  the  remodeled 
concentrator  of  the  Washoe  Reduction  Works,  Anaconda, 
Mont.,  was  placed  in  commission.  Water  concentration 
has  been  retained  for  everything  above  2  mm.  in  diameter, 
this  being  the  maximum  size  of  material  sent  to  Hardinge 
mills  for  regrinding,  and  the  product  of  the  Hardinge 
mills  is  treated  by  the  Minerals  Separation  notation 
process.  The  concentrator  consists  of  eight  sections,  each 
having  a  rapacity  of  2,000  tons  of  feed  daily  or,  allow- 


part  of  the  mill  (removed  in  the  overflow  of  Anaconda 
classifiers)  is  treated  in  a  fourth  Minerals  Separation 
machine  after  being  thickened  to  l(i%  solids  in  a  28-ft. 
Dorr  thickener.  The  remainder  of  the  slimes,  together 
with  the  1,000  tons  daily  from  an  old  dump  is  treated 
in  a  special  slimes-flotation  building  fitted  with  20 
Minerals  Separation  machines.  The  concentrates  from 
ail  the  Minerals  Separation  machines  are  transferred  by 
launders  ami  elevators  to  50xl2-ft.  Dorr  thickeners,  and 
thence  to  Oliver  niters.  The  overflow  of  the  thickeners 
is  sent  to  a  large  settling  pond  to  recover  any  values 
in  froth  that  may  not  have  settled  out. 

The  average  grade  of  the  feed  to  the  mill  is  3% 
copper.  About  25%  of  the  feed  is  removed  in  the  upper 
part  of  the  mill  in  the  form  of  concentrates  by  water 
concentration,  11.50%  is  recovered  as  concentrates  from 
the  dotation  machines.  The  average  tailings  (slimes  and 
sands)  run  0.15%  copper.  This,  after  allowing  for  loss 
in  overflows  and  leakages,  gives  a  net  recovery  in  the 
form  of  concentrates  of  9G%  of  the  copper  in  the  original 


INTERIOR  OF  THE   CONCENTRATION   PLANT   AT  ANACONDA,    MONT. 

To    the    left    is    the    Don-thickener    installation,    and    to  the  right   the  Wilfley   tables   equipped   with    Butchart   riffles 

ing  for  repairs,  etc.,  a  total  average  capacity  for  the  ore.  The  tailings  from  the  flotation  machines  have  been 
entire  mill  of  15.000  tons.  found  to  be  quite  suitable  for  the  manufacture  of 
En  the  crushing  department  there  is  no  essential  change,  building  brick,  and  a  plant  with  a  rapacity  of  17,000 
and  the  Harz  jigs  and  upper  tier  of  Evans  jigs  are  as  bricks  daily  is  now  operating  on  this  material. 
before.  The  two  lower  tiers  of  Evans  jigs  have  been  The  equipment  for  each  of  the  7'  sections  of  the  con- 
taken  out  ami  nil,-  sel  of  is  Wilfley  tables,  with  Butchart  centrator  is: 

POWER    REQUIRED    IN'    MILL    (ITERATION  1    1  "x'M -in.  Blake  crusher 

Hp  -   8x20-in.   Blake  crushers 

Feeding                            crushing 125  6   coarse-concentrate  Harz  jigs 

Roll    crushing     ......!      220  6    %-•■'.  concentrate  Evans  jigs 

Jigging    '.'.'.'.                            "fio  12   fine-concentrate  Evans  jigs 

Screening   , , , ■;;  t    sets  of  55x24-in.  rolls 

Conveying  am                         ...    . 237  ls    Wilfley  tables  using  Butchart  system  of  riffling     ■ 

'I   ii 25  8   8-ft.  Anaconda  classifiers 

Fine    grinding    \  6   7%x72-in.    Hardinge    mills    with    individual    225-hp.    motors 

Flotation   of  sand  and  slime  in    mill               426  aml  using  steel  lining  and  steel  balls 

lime    pulp 3  6  Dorr    Simplex    classifiers    in    closed    circuit    with    Hardinge 

Flotal  ion  i            i                                       oi .  .  . 10!)  mills 

1   Minerals  Separation  flotation  machines,  having  15  agitators 

Sampling    and    assaying    .                                                                               1  and  14  spitzkasten  each,  and  individual   150-hp.  motors 

The  necessary  elevators,  trommels  and  dewatering  tanks 

Total       1  923  Section   No.    1    has    4    fine-concentrate    Hancock   jigs   instead    of 

Tonnage    daily    2.000  Evans  jigs  and   uses  Xxl2-ft.   tube  mills  instead  of  Hardinge 

Substituted.       These    tables    are    fOUgherS,    and    here  Lame!      The    remainder    of    the    equipment    is    practically    the 

end-  the  n  ater  concent  ration.  mi             ■     ,      »                               ,.        .      ■,    • ^    • 

,     .                          .  1  he    product    ol     water    concentration    is    drained    m 

Next  come  the  Hardinge  muls,  replacing  the  Huntmg-  snital||i,    tankg    aiu[    (|u,n    transferred    in    cars    to    the 

ons    but  the:     grind    '                  r      The   discharge    of  smelteries.     The  concentrates  from  the  Minerals  Separa- 
te Hardinge  nulls  goes   to  three   Minerals   Separation  1i(l||  macnines  ;m,  thiekened  in  Dorr  thickeners  50  ft.  in 
machines  m  each  section,  while  the  slimes  from  the  upper  diameter  all(,  ,.,  rt    in  depth;  and  the  tokened  material 
•Excerpt  from  a  paper  presented  to  the  Canadian  Mining  is  filtered  in  Oliver  filters,  whence  it  is  conveyed  on  belts 

Institute  by  E.   P.  Mathewson.  manager  reduction  works,  Ana-  ,      ,,                ,.            ,              m,       ,    •,.                     ,    ■   '    , 

conda  copper  Mining  Co.,  Butte.  Mont.  to  the  roasting  plant.     1  he  tailings  are  sluiced  away. 
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SYNOPSIS-  Some  personal  reminiscences  of  the 
early  days  of  flotation  practice.  Experiments  on 
Teziutlan  ores  and  introduction  at  Miami.  Con- 
fusion of  physical  and  mechanical  factors  influ- 
encing  practice.  Flotation  is  believed  to  be  more 
broadly  applicable  than  any  other  process. 

About  four  years  ago  I  was  called  upon  to  consider  the 
relative  advantages  of  utilizing  a  magnetic  plant  that 
was  available  for  removal  to  Teziutlan,  as  an  alternative 
to  Hotation.  A  shipment  of  some  of  the  ore  had  been 
sent  to  England  for  test  by  the  Elmore  vacuum  process 
and  later,  at  my  suggestion,  part  of  a  shipment  was 
diverted  to  Minerals  Separation  for  trial  by  the  agitation 
froth  method.  The  extraction  of  the  ore  by  the  two 
processes  was  almost  identical. 

At  that  time  flotation  had  made  little  progress  in 
the  treatment  of  copper  ore,  but  a  great  change  has  taken 
place  since  that  time.  Then  experienced  metallurgists 
would  ask,  "Do  you  mean  to  tell  me  that  if  there  was 
anything  in  flotation,  all  of  our  big  copper  companies 
would  not  use  it?"  That  was  the  prevailing  attitude, 
but  the  successful  introduction  of  the  process  at  the 
-Miami  has  had  great  influence  in  bringing  to  pass  its 
present  widespread  application.  It  is  of  interest  to  note 
that  the  experiments  leading  to  the  introduction  of  flo- 
tation at  Miami  were  due  to  a  casual  reference  I  made  to 
the  Teziutlan  experiment. 

Even  now,  in  spite  of  the  great  number  of  plants  in 
use,  the  metallurgist  finds  it  impossible  to  point  to  any 
thoroughly  established  practice  or  to  indicate  any  im- 
provement that  had  not  been  largely  empirical  rather  than 
the  result  of  development  from  operating  experience. 

Experiments  on  Inspiration  Ores 
Somewhat  later  than  the  Teziutlan  experiment  Miner- 
als Separation  performed  a  series  of  tests  on  Inspiration 
ores,  utilizing  the  existing  crushing  machinery  of  the 
Original  test  plant  that  had  been  used  to  develop  the 
gravity  flow  sheets  for  the  proposed  mill.  In  the  original 
test  the  arrangement  of  the  plant  was  such  that  the  ore 
pulp  flowed  directly  from  the  small  Hardinge  mill  to  the 
agitation  froth  type  of  flotation  machine  without  any 
intermediate  gravity  or  table  concentration.  This  ar- 
rangement led  to  an  important  error  of  deduction.  This 
was  to  the  effect  that  while  the  flotation  process  was  per- 
fectly suited  to  the  silicified  schist,  it  was  not  applicable 
to  the  kaolinized  granite  ore,  but  that  if  this  kaolinized 
granite  was  thoroughly  mixed  with  silicified  schist,  up  to 
about  10%  of  the  total  weight,  just  as  good  Hot  at  ion  results 
were  obtainable  as  though  none  of  the  kaolinized  granite 
were  present.  Consideration  of  the  conditions  under  which 
the  test  was  made  lead  to  a  purely  mechanical  explanation 
of  the  difficulty.  It  is  that  in  the  grinding  of  the  much 
softer  gangue  of  kaolinized  granite  in  the  Hardinge  mill 
the  ore  was  so  readily  pulverized  that  there  was  not  suf- 
ficient attrition  to  grind  properly  all  of  the  chalcocite, 
and  that  the  tailings  loss,  upon  this  ore.  was  due  to  such 
particles   of    insufficiently   pulverized   chalcocite.      From 

♦Consulting  Metallurgist,  Wallingford,   Conn. 


such  mechanical  explanation  it  is  apparent  that  there 
need  be  no  Tear  of  any  such  difficulty  at  the  .Miami  mill, 
since  (he  tables  would  remove  all  such  chalcocite  particles 
before  Hotation  was  reached.  Subsequent  practice  has 
confirmed  this  view. 

Another  confusion  of  mechanical  ami  other  causes  of 
failure  happened  in  the  agitation  froth  experiments  at  the 
-Miami  mill.  A  Dorr  thickener  I  ft.  deep  bad  been  in 
use,  and  it  was  decided  to  increase  its  depth  8  ft.  in  order 
to  clear  the  overflow.  Upon  making  this  change  the 
tailings  assays,   which    had   previously   been    satisfactory, 

were  most  disappointing.    By  an  unfortunate  coincide 

a  change  of  oil  was  necessitated  at  the  same  time,  which 
led  to  the  suggestion  that  the  trouble  might  be  due  to  the 
new  oil.  It  was  the  increased  depth  of  the  new  Don- 
thickener,  however,  which  had  made  the  difference,  work- 
ing a  most  decided  change  in  the  character  of  the  feed. 
While  the  weight  of  feed  increased  only  about  15%,  the 
surface  area,  or  number  of  particles,  had  increased  enor- 
mously. As  I  expressed  it  at  that  time,  I  could  readily 
imagine  passing  80  to  100  tons  of  finely  granulated  lead 
through  the  frothing  machine,  hut  I  could  not  conceive 
of  passing  the  same  weight  of  feathers.  By  suitably  re- 
ducing the  tonnage  to  correspond  witli  the  changed  condi- 
tion of  feed,  satisfactory  results  were  forthcoming.  In 
this  case  the  explanation  was  mechanical,  but  there  are 
other  conditions,  both  in  the  composition  of  the  ore  and 
in  the  condition  of  the  surfaces  of  the  sulphide,  that 
will  greatly  affect  flotation  results.  And  it  is  also  known 
that  oils  or  frothing  agents  that  are  supposed  to  be  the 
same  in  composition  will  vary  greatly. 

GkNKI.'AI,      UXII  MiailTY      OF     MiXKKAl,     CHARACTERISTICS 

At  the  time  of  the  question  as  to  the  applicability  of 
flotation  to  the  kaolinized  granite,  I  expressed  a  belief 
that  if  chalcocite  would  float  at  all,  it  would  float  in 
kaolinized  granite  or  in  any  other  ore.  Broadly  speaking, 
this  is  correct  of  chalcocite  as  of  other  sulphides.  In- 
dividuals of  the  different  mineral  groups  are  broadly 
itent,  and  the  physical  qualities  that  cause  flotation, 
whatever  these  may  he  found  to  he,  will  he  as  characteris- 
tic of  the  individual  minerals  as  of  their  specific  gravity, 
provided  that  perfectly  clean  mineral  surfaces  are  sub- 
jected to  the  action.  For  tin's  reason  I  believe  flotation 
is  just  as  broadly  applicable  as  is  gravity  concentration. 

In  spite  of  the  broad  applicability  of  flotation,  however, 
it  is  not  a  universal  panacea.  There  is  still  the  uncon- 
trolled loss  of  oxidized  copper  minerals  in  flotation  tail- 
ings. Counter-current  lixiviation  will  obtain  an  almost 
complete  extraction  of  this  material,  hut  requires  a  plant 
of  impossible  extent  and  lacks  suitable  methods  of  pre- 
cipitation. In  this  connection  the  idea  occurred  to  me  of 
dissolving  and  precipitating  in  the  flotation  cell.     Others 

!  ready  had  this  idea,  ami  it  is  probable  that  a- 
as  a  general  demand  for  its  application  is  made,  a 
process  will  be  worked  out. 

Metallurgists  are.  as  a   rule,  conservative,  so  tha 
was  perhaps  to  have  been  expected  that  they  should  as- 
sume an  attitude  of  mistrust  of  so  novel  a  proposition, 
particularly  a    process  with   which   the   contending   pro- 
prietory process  companies  appeared  to  be  so  largely  - 


30 


ENGINEERING   AND   MINING   JOURNAL 


Vol.  102,  No.  1 


pied  with  legal  controversies  over  their  respective  patent 
rights.  Then,  the  approach  of  supposedly  proprietory 
companies  toward  possible  users  was  un-American.  Pro- 
teetive  patents  were  alluded  to,  but  no  information  as  to 
the  nature  of  the  proposed  processes  vouchsafed.  In  ad- 
dition this  new  process  was  not  presented  as  an  adjunct  to 
prevailing  methods,  but  existing  facts  were  to  be  wholly 
scrapped.  It  is  possibly  natural  that  parties  promoting 
proprietory  processes,  based  on  tonnage  royalty,  should 
take  such  a  view  of  their  property,  but  flotation  should 
lie  more  largely  looked  upon  as  an  adjunct  to  gravity 
concentration,  especially  in  its  consideration  for  adoption 
in  operating  plants.  It  is  the  exception  when  one 
would  not  be  justified  in  installing  one  or  two  actual  units 
in  connection  with  operating  plants,  and  dotation  results, 
even  at  their  poorest,  would  perhaps  be  better  than  any 
form  of  gravity  separation  upon  a  product  which  in  rea- 
son should  go  to  flotation. 

Many  a  metallurgist  makes  the  mistake  of  concluding 
that  the  process  is  not  applicable  to  his  ores  after  only 
superficial  tests.  Sulphide  surfaces  are  so  delicate  that 
even  the  merest  drying  of  wet  surfaces  may  have  an  effect 
that  is  sufficient  to  prevent  successful  flotation.  For 
this  reason  samples  sent  away  to  a  testing  laboratory 
may  give  negative  results,  whereas  had  the  pulp  been 
treated  as  it  was  produced  it  might  have  given  good  ex- 
tractions. In  fact,  one  of  the  most  successful  and 
largest  of  the  present  operating  plants  would  never  have 
been  built  had  the  management  depended  entirely  upon 
the  results  from  samples  sent  away  for  test. 

Agitation-Froth   and   Bubble-Column    Types 

As  to  what  would  he  the  determining  point  in  deciding 
between  the  agitation-froth  type  and  the  bubble  column 
type  it  is  hard  to  say.  It  is  possible  that  there  are  in- 
stances in  which  the  agitation  froth  machine  is  the  more 
efficient.  .Some  writers  say  it  gives  higher  extraction,  but 
in  the  Miami  district  this  is  apparently  not  the  case. 
The  agitation  froth  machine  is  usually  operated  in  series, 
giving  anywhere  from  8  to  16  re-treatments.  In  the 
other  process  hut  one  treatment  is  usually  given  and  the 
are  generally  in  parallel,  with  some  important  ex- 
ceptions, however.  The  bubble  column  gives,  perhaps,  a 
higher  grade  of  concentrate  and  is  used  in  numerous  in- 
es  for  the  re-treatment  of  agitation  froth  machine 
products.  As  to  the  amount  of  attention  necessary  to 
operate,  this  is  in  either  type  largely  a  matter  of  frothing 
agents.  Some  oils  require  almost  constant  attention  upon 
the  part  of  the  operator,  while  in  other  cases  not  so  much 
i-  required.  With  good  normal  working  conditions,  one 
man  can  handle  more  flotation  machines  than  he  can  of 
any  form  of  gravity  machine-  lor  an  equal  tonnage,  and 
there  is  no  considerable  advantage  of  one  type  over  another 
so  far  a>  this  particular  point  is  concerned.  As  to  the 
relative  power,  on,,  of  the  iargi  si  experimenters  finds  that 
the  power  consumption  is  about  equal,  hut  at  the  Miami 
the  power  was  found  decidedly  in  favor  of  the  bubble 
column.    Power  consumption  greatly  with  pres- 

sure. The  pressure  for  a  given  volume  varies  also  with 
the  freedom  or  otherwise  with  which  the  air  passes 
through  the  porous  medium.  There  is  room  here  for 
experimentation  to  reduce  the  pressure  to  the  minimum. 
Coming'  to  the  question  of  the  oil,  or  the  frothing 
agent,  it  is  almost  impossible  to  saj  anything  without 
venturing  into  the  basic  reasons  for  flotation.    The  ques- 


tion of  the  oil  and  the  underlying  principles  are  closely 
associated,  and  as  yet  we  cannot  fully  answer  the  question 
as  to  what  the  unvarying  qualities  of  an  oil  are  so  that 
they  can  he  determined,  except  experimentally,  nor  can  we 
give  absolutely  the  definite  explanation  of  flotation  causes. 
The  claim  has  been  made  that  all  the  flotation  processes 
are  of  exactly  the  same  nature  and  based  upon  the  phe- 
nomena of  surface  tension.  Careful  experimentation 
seems  to  bear  this  out. 

The  Use  of  Oils  and  Acids 
The  question  of  the  selective  affinity  of  oils  for  sulphide 
surfaces  is  confusing,  but  this  confusion  becomes  less 
or  is  overcome  when  we  look  at  the  subject  from  the  point 
of  view  of  adsorption.  This  branch  of  the  chemistry 
of  colloids  seems  to  simplify  the  matter  and  to  offer  an 
opportunity  for  the  experimental  demonstration  of  all  the 
features  of  flotation.  But  even  with  this,  it  is  still  a  con- 
siderable step  to  the  practical  predetermination  of  abso- 
lute essentials  in  the  modifying  agents.  If  we  are  to 
find  all  our  embracing  theory  in  adsorption,  it  would 
seem  not  to  demand  the  two  characters  of  oil,  for  froth- 
ing and  collecting.  Nor  in  practice  does  the  evanescence 
of  the  bubble-column  froth  seem  to  suggest  this  necessity 
as  possibly  might  the  requirements  of  the  separating 
spitzkasten  of  the  agitation  froth  machine. 

At  Teziutlan  I  found  that  acid  was  necessary  to  cause 
the  zinc  to  float.  I  found,  however,  that  the  actual  pres- 
ence of  acid  during  flotation  was  not  necessary,  but  that 
if  the  ore  was  given  an  acid  treatment  and  then  washed 
thoroughly  upon  a  filter  until  no  trace  of  the  acid  was 
discernible,  the  same  result  was  obtained  as  though  the 
acid  had  not  been  washed  off.  In  such  a  case  it  is  diffi- 
cult to  believe  that  it  is  the  effect  upon  the  emulsifieation 
of  the  oil  that  gives  its  effectiveness  to  the  acid.  An  ex- 
tremely small  trace  of  acid  might  have  the  effect  of  pre- 
venting emulsifieation.  I  visited  a  plant  recently  in 
California  where  a  distinctly  acid  froth  appeared  neces- 
sary, the  acid  consumption  being  almost  prohibitively 
high.  The  possibility  of  a  preliminary gacid  treatment 
and  circulation  of  the  acid  solution  was  discussed  both 
as  a  matter  of  economy  in  acid  and  its  effect  on  porous- 
bottom  blankets.  If  one  assumes  that  there  is  insufficient 
coating  oil  present,  it  is  conceivable  that  the  prevention  of 
emulsifieation  of  the  oil  might  have  effect.  But  the 
question  of  oil  quantity  is  too  broad  to  discuss  in  a  single 
paper.  It  is  noticeable,  however,  that  in  none  of  the 
various  explanations  that  have  been  offered  recently  as  to 
the  causes  of  flotation,  does  any  single  theory,  so  far  as  I 
have  seen,  indicate  that  there  are  any  experimental  data 
tending  to  controvert  the  statement  that  all  forms  of  flo- 
tation are  dependent  upon  surface-tension  principles. 

IrH^dlipgvtledl  Lamm©  Ies  (G@Eacsir©&© 

In  a  recent  paper  before  the  Engineers'  Club  of 
St.  Louis,  H.  E.  Wiedemann  gave  the  following  as  his 
conclusions  regarding  the  use  of  hydrated  lime  in  con- 
crete. The  use  of  small  amounts  (8%  on  a  1:2:4  mix 
up  to  1G%  on  a  1:3:5  mix)  will : 

1.  Render  the  concrete  highly  plastic  and  homogeneous, 
producing   density   and   uniformity    in    the    finished   product. 

2.  Add  to  the  life  and  efficiency  of  a  concrete  pavement  or 
floor,  on  account  of  the  uniform  resistance  to  wear  and  Inter- 
nal   stress,    produced    by    its   use. 

3.  Render  concrete  waterproof  by  filling  the  voids  in  the 
fine  and  coarse  aggregate.  These  functions  are  of  the  great- 
est importance  and   warrant   the  use  of  hydrated  lime. 
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FfoUBus  Formmedl  Iby  FHotottiiojni  Oih 
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SYNOPSIS  The  froth  character  of  the  oils 
used  in  flotation  is  constant  with  each  oil,  but  dif- 
fers with  change  of  oil.  Pine  oil  is  most  widely 
used  and  has  typical  qualities,  as  has  each  of  the 
r  oils  described. 

Before  attempting  to  do  flotation  work,  it  is  es- 
sential  that  one  should  know  something  about  the  nature 
and  character  of  the  froths  produced  by  the  various  oils 
used.  In  this  discussion  it  is  my  intention  to  give  an 
outline  of  results  that  accompany  the  use  of  the  most 
common  oils. 

For  experimenting  with  various  oils  for  tlotation  small 
flotation  machines  of  various  makes  are  used.  For 
studying  the  various  froth  characteristics  of  an  oil  one 
of  these  machines  works  pretty  well  and  is  handy  to  use. 
The  froth  produced  by  various  oils  differs  with  the  ma- 
chine in  which  it  is  made.  For  instance,  in  the  Minerals 
Separation  type  of  machine,  where  the  froth  rides  in 
the  spitzkasten  for  some  time  before  leaving  it,  there 
is  plenty  of  time  To  collect  and  mat  together,  and  in  this 
case  the  froth  always  lies  in  a  "dead"  state,  only  coming 
off  as  it  is  forced  out  by  other  froth  from  the  rear.  In 
this  case  the  froth  loses  its  characteristics  so  far  as  the 
bubble  itself  is  concerned. 

In  the  Callow  type  of  machine  the  froth  is  always  in 
rapid  motion  and  no  dead  froth  accumulates.  It  is  kept 
overflowing  by  the  constantly  rising  bubble  column 
formed.  In  the  Cole-Bergmann  and  Flynn-Towne  types 
of  machines  the  froth  acts  as  in  the  Callow  type.  In 
these  two.  however,  a  deeper  froth  column  is  carried  and 
this  makes  a  slight  difference  in  the  froth,  making  the 
bubbles  slightly  smaller.  In  the  Hebhard  t\  pe  of  Minerals 
Separation  machine  the  froth  is  in  more  rapid  motion 
than  in  the  regular  machine,  owing  to  there  being  no 
settling  compartment  and  also  owing  to  the  introduction 
of  air.  Here  again  there  is  no  accumulation  of  dead 
froth  except  at  times  around  the  -halt  of  the  agitators. 

In  adding  oils  for  flotation  it  is  of  the  utmost  im- 
ortance  that  they  be  well  mixed  with  the  pulp  before 
flotation  is  attempted.  This  is  usually  done  by  adding  the 
oils  in  the  mills  during  grinding,  and  this  is  the  most  de- 
sirable method.  Sometimes  where  this  cannot  be  done. 
as  is  the  case  where  primary  slime-  are  treated  by  tlota- 
tion and  tin'  oils  are  not  wanted  in  the  rest  of  the  feed, 
a  Pachuca  tank  is  used  for  the  mixing.  This  works 
fairly  well,  although  it  is  not  the  most  desirable  way  of 
mixing  where  the  entire  pulp  is  to  be  treated.  If  not 
thoroughly  mixed,  the  oils  kill  froth  rather  than  produce 
any.  When  a  machine  is  in  good  working  order  and  some 
raw  oil  suddenly  gets  into  the  pulp,  the  froth  immediately 
-'(in-  to  dissolve,  leaving  the  pulp  showing  through  the 
froth.  In  these  cases  the  froth  rushes  back  ami  forth  in 
the  machine,  the  bubbles  become  very  brittle  and  finally 
disappear. 

Raw  oil  must  not.  however,  be  confused  with  a  high 
water-level.  Sometimes  a  machine  is  operated  with  a  high 
water-level;  that  is.  the  froth  will  be  very  shallow,  some- 
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times  only  several  inches  in  depth.  In  tins  ,,,H.  the 
pulp  will  show  up  through  the  froth  and  give  much  the 
same  appearance  as  raw  oil.  This  condition  can  easily 
be  distinguished  from  the  raw-oil  condition  l>\  un- 
tile heighl  of  the  pulp  level.  The  practice  of  using  a 
shallow  froth  is  considered  good  by  some  metallurj 
but  does  not  really  aid  except  where  there  may  be  a  tem- 
porary air  shortage  in  the  air  type  of  machine.  The 
usual  depth  of  froth  in  the  Callow  type  of  machine  is 
aboui  lo  in.;  in  the  Cole-Bergmann  ami  Flynn-Towne 
machines  it  is  from  ".' I  to  36  in.,  while  in  the  Min- 
erals Separation  type  the  froth  level  varies  from  *i  to 
12  in.  in  the  spitzkasten,  and  in  the  Eebbard  type  it  runs 
from  6  to  10  in.  The  raw-oil  condition  in  a  nun  bine  can 
readily  be  distinguished  from  the  high  level  of  pulp 
e li tii »n  by  the  depth  of  pulp  from  the  top  of  the  ma- 
chine at  the  time  the  condition  i-  noticed.  The  raw-oil 
action  is  detrimental  to  flotation  and  should  be  avoided. 
Cup  greases  and  lubricating  oiU  give  the  most  trouble  of 
this  kind  in  plants,  as  it  is  very  easy  for  a  lump  of  grease 
or  some  oil  dropping  from  bearings  to  find  its  way  into 
the     flotation-feed    launder.      Wherever    detected     these 


FROTH   FROM  COAL-TAR   CREOSOTE 

faults  should  be  immediately  remedied.  Greases  and 
lubricating  oils  are  not  the  best  of  flotation  oils,  and  their 
action  will  be  discussed  in  a  later  paragraph. 

Another  important  feature  in  adding  the  flotation  oils 
is  that  they  be  i\-<\  in  some  continuous  way  and  not  spas- 
modically, -nice  the  latter  would  entail  constant  attention 
at  the  machine  and  abnormal  conditions  at  all  times. 
There  are  several  devices  for  uniform  oil  addition.  One 
a  pump  in  which  the  stroke  of  the  piston  can  be 
!.  thus  giving  any  desired  amount  of  oil.  from  a 
drop  at  a  time  to  a  steady  stream.  Another  satisfactory 
device  is  a  method  whereby  the  oil  is  taken  from  the  rim 
of  a  wheel  which  operates  so  that  the  rim  passes  through 
oil  contained  in  a  reservoir.  A  piece  of  flat  metal  is 
then  lixed  by  a  setscrew  and  spring  to  n  -t  against  the 
rim.  By  adjustment  of  the  screw  the  piece  of  metal  can 
be  shifted  across  the  rim  so  a-  to  take  in  a  greater  or  less 
area,  thereby  increasing  or  •  diminishing  the  oil  flow. 
Still  a  third  method  consists  of  a  small  bucket  or  two  on 
an  endless  chain  passing  over  a  pulley,  much  the  same  as 
a  bucket  pump,  located  above  the  launder  where  tl 
are  to  be  added  and  another  pulley  in  a  barrel  or  drum 
containing   the  oil   mixture  below.     The   bucket  ca 
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its  small  amount  of  oil  up,  discharges  into  the  launder 
and  is  refilled  again  on  passing  through  the  barrel,  etc. 

In  making  any  changes  in  increasing  or  decreasing  the 
amount  of  oil  or  adding  different  kinds  of  oil,  make  them 
very  gradually.  In  increasing  or  diminishing  especially, 
be  careful  and  only  change  the  rate  very  slowly,  allowing 
enough  time  to  give  the  change  a  chance  to  show  up  in 
the  machine.  Especially  is  this  important  when  the  oils 
are  added  in  the  mills,  as  it  takes  some  time  for  a  change 
in  oil  to  make  its  appearance,  since  it  is  diluted  to  such 
an  extent  and  worked  over  such  a  comparatively  large 
volume. 

The  froth  characteristics  here  described  apply  to  live 
froths  such  as  are  formed  in  the  air  types  of  machines. 
The  agitator  type,  with  the  exception  of  the  agitator-and- 
air  type  combined,  usually  has  a  spitzkasten  or  settling 
compartment  in  which  the  froth  congeals  and  so  loses 
its  bubble  characteristics.  In  these  machines  the  froth 
characteristics  are  not  so  noticeable. 

Characteristics  of  Pine  Oil 

Perhaps  the  most  common  oil  used  in  flotation  work  is 
pine  oil.  There  are  several  grades  on  the  market,  but 
as  the  various  kinds  have  practically  the  same  effects  on 
the  kinds  of  froth.  I  will  treat  this  oil  in  a  general  way. 

Pine  oil  is  rather  soluble,  ami  it  is  this  characteristic 
that  is  largely  in  its  favor,  as  its  presence,  once  used,  is 
always  detected  in  the  mill  water  as  long  as  the  tailings 
and  concentrates  are  dewatered  and  the  water  reused. 
Alter  using  pine  oil  a  short  time,  only  a  little  of  it  need 
be  added — just  enough  to  make  up  for  any  small  amount 
thai  may  have  been  lost  or  carried  away  by  the  concen- 
trates after  dewatering. 

The  pine-oil  froth  is  brittle  and  the  bubble  produced 
i-  small,  the  largest  one  being  only  about  14  in.  in  diam- 
eter. A  small  amount  of  oil  produces  a  Large  quantity  of 
fine-grained  froth.  The  bubble  film  i.-  very  delicate  and, 
on  rising  to  the  surface,  breaks  immediately.  Its  burden 
of  mineral,  if  there  is  any,  is  deposited  on  the  bubble 
immediately  following,  and  thus  the  mineral  is  carried 
along  ,,n  the  surface  until  it  Hows  over  a  lip  or  otherwise 
1  moved.  Pine  oil  as  a  general  rule  is  a  rather  poor 
mineral  collector,  hut  a  good  frothing  agent.  For  this 
reason  it  1-  generally  used  only  as  a  frother,  although  there 
are  some  cases  where  it  will  take  the  place  of  a  mineral 
tor  a-  well  as  the  frothing  agent.  Its  action  is  deli- 
and  .11  planl  -  when  "me  oil  is  largely  used,  the 
machines  will  require  much  closer  attention.  For  in- 
stance,  it    is  a    s 1   mineral  collector  on    ores  carrying 

chalcocite  ami  on  some  zh  ores.  A  pine-oil  froth,  in 
addition  to  being  brittle,  is  also  watery  ami  at  times,  when 
there  is  too  much  of  ii   present,  Li  tends  to  make  a  dirty 

froth  ami  Low-grade  c :entrate.    When  present  in  these 

large  amount-,  the  concentrate  froth  \\  ill  often  carry  large 
parti.  I  material  ;  thai    1-,  some  that 

will  pass  28-)  u  sh  and  sta     on  a  1  1  reen.     The 

froth,  1  1 1  because  of  its  ei 

oiling,  and  in  this  wa\  |  rom  most  others. 

The  froth  will  be  dirl    ,  as  .  se  with  other  oils,  and 

cannot  be  <  leani  d,  bul   I  largely  to  excess 

fmth  rather  than  in  thi  toughness  of  the  froth  as  is  the 
case  with  other  oils.  By  the  a. I. lit  ion  of  acid,  or  sometimes 
a  caustic  its  action  as  a  mineral  collector  can  often  be 
increased,  but  it  still  retains  the  same  characteristics  of 
brittleness  ami  di 


Next  to  pine  oil  perhaps  the  most  important  flotation 
agent  is  coal  tar.  As  a  general  rule  the  coal  tars  are  too 
stiff  and  thick  to  be  used  by  themselves  and  so  must  often 
be  diluted  with  some  other  oil,  preferably  one  in  its  own 
class.  The  oils  commonly  used  for  this  purpose  are  coal- 
tar  creosote,  cresol  and  other  coal-tar  products.  Some- 
times, however,  wood  creosote,  fuel  oil  or  others  are  used. 

The  action  of  coal  tar  varies  somewhat  with  the  coal 
and  the  heat  treatment  by  which  it  is  produced.  For  these 
reasons  all  coal  tars  are  not  suitable  for  flotation.  I 
published  some  experiments  along  these  lines  in  the 
Journal  of  Oct.  9,  1915.  As  a  rule  the  froth  produced 
from  a  coal  tar  suitable  for  flotation  is  uniform.  The 
bubbles  are  somewhat  larger  than  the  pine-oil  bubble, 
ranging  from  14  in.  to  several  inches  in  diameter  and 
sometimes,  when  the  tar  contains  a  large  amount  of 
creosote,  the  bubbles  are  even  larger  than  this,  reaching  as 
much  as  6  to  8  in.  diameter. 

Coal  tar  is  a  poor  frothing  agent,  but  a  good  mineral 
collector,  and  it  is  seldom  used  without  mixing  with 
some  pine  oil  or  other  frothing  agent.  The  bubble  from 
coal  tar  itself  is  also  brittle,  but  in  the  presence  of  min- 
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era]  it  often  seems  to  become  tougher,  the  mineral  and 
oil  film  apparently  mating  together.  The  froth  from  this 
oil  is  always  mineralized  to  a  high  degree  when  it  is 
mineralized  at  all.  Coal  tar,  with  a  suitable  frothing 
agent,  is  adapted  to  almost  any  ore.  By  this  statement  I 
mean  that  it  is  not,  adapted  to  any  one  mineral,  but  works 
as  a  rule  with  (lie  minerals  of  copper,  zinc  and  some 
others.  The  troth  does  not  acquire  any  great  depth  unless 
some  other  oil  is  mixed  with  it.  For  this  reason  we  sel- 
dom see  a  straight  coal-tar  froth  except  in  an  experimental 
machine.  Coal  tar  is  hard  to  mix  with  the  pulp,  and  it 
cannot  be  done  well  except  by  grinding.  I  have  seen 
coal  tar,  even  when  mixed  with  pine  oil,  separate  when 
reaching  the  machine,  although  in  this  case  it  had  been 
added  in  a  Pachuca  tank  at  the  head  of  the  machine. 
"When  coal  tar  shows  up  in  the  machine  as  raw  oil.  it 
hasn't  the  strong  froth-killing  power  of  the  other  oils,  but 
lies  on  the  troth  in  flakes,  sometimes  deadening  the  froth 
in  the  immediate  vicinity  and  at  other  times  seeming  to 
mate  the  small  bubbles  together,  forming  a  sort  of  hole 
in  the  froth,  toward  which  the  bubbles  in  the  vicinity 
have  a  strong  tendency  to  rush.  Arriving,  they  seem  to  be 
swallowed  up  much  as  a  cork  will  act  when  thrown  into 
a  whirlpool.     Paw  coal  tar  in  the  machine  is  not  so  detri- 
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mental  as  the  other  oils,  bul  nevertheless  il  should  be 
avoided.  When  in  great  excess,  coal  tar  has  a  strong 
tendency  to  separate,  as  has  beei ted,  even  when  ap- 
parently well  mixed.  Even  though  it  has  no  strong 
frothing  power,  when  too  much  is  used  it  will  cause  some 
excess  frothing  and  a  dirty  froth,  though  not  so  easily 
as  other  oils. 

Coal-Tab  Creosote 

Coal-tar  creosote  is  used  mostly  as  a  dilutant  for  the 
cheaper  coal-tar  oil,  and  for  this  purpose  it  is  very  good. 
The  creosote  bubble  has  a  tendency  to  he  rather  large, 
ranging  in  size  from  ahout  an  inch  in  diameter  to  as 
much  at  12  in.  and  sometimes  even  more.  The  bubble  has 
a  tendency  to  be  tenacious.  It  is  very  tough  and  in  break- 
ing, the  bubbles  tend  to  expand  rather  than  he  destroyed 
alto-ether.  With  two  bubbles  side  by  side,  the  breaking 
Minis  to  take. place  in  the  film  uniting  them,  so  that 
where  there  were  two  bubbles  at  first,  there  is  only  one 
after  bursting.  This  enlarging  of  the  bubble,  of  course, 
has  its  limit,  and  we  seldom  see  them  much  over  12  in. 
diameter  unless  there  is  a  great  excess  of  creosote,  when 
th.-y  may  get  to  be  of  such  size  as  to  reach  across  the 
machine.  On  bursting,  the  mineral  burden  is  drawn  by 
the  film  to  the  film  of  the  neighboring  bubbles  with  which 
they  were  in  contact  before  bursting.  The  bubble  has 
good  carrying  capacity  for  mineral.  When  too  much  oil 
is  present,  however,  there  is  the  same  tendency  to  carry 
gangue,  and  this  is  usually  at  the  expense  of  the  mineral. 
The  oil  mixes  rather  easily,  the  action  in  the  Pachuca  tank 
being  sufficient,  although  mixing  in  the  grinding  mills 
is  at  all  times  to  lx.>  recommended. 

W  oi  id-Creosote  Bubbles 

Wood  creosote  has  some  of  the  same  characteristics  of 
the  coal-tar  creosote,  but  differs  widely  in  others.  The 
toughness  of  its  bubble  is  even  more  marked.  The  size 
of  the  bubble  is  also  somewhat  different.  The  two  oils 
are  not  interchangeable — that  is,  the  one  cannot  be  used 
as  a  substitute  for  the  other,  as  coal-tar  creosote  seems  to 
work  better  on  copper-bearing  ores  than  the  wood  creosote 
and  the  latter  seems  to  work  better  on  zinc  ores.  Wood 
creosote  is  often  used  as  dilutant  for  coal  tar  in  the  flo- 
tation of  zinc  ores.  The  size  of  the  bubbles  varies  greatly. 
The  characteristic  froth  shows  small  ones  resembling  the 
pine-oil  bubble,  together  with  the  larger  ones.  There 
will  be  a  large  one  about  3  in.  diameter  as  a  maximum  : 
then  there  will  be  a  group  of  smaller  ones,  ranging  in 
size  up  to  maybe  y2  in.  diameter,  which  separate  the 
larger  ones  from  ea<  h  other.  This  is  the  characteristic 
wood-creosote  froth.  The  froth,  like  that  of  coal-tar 
creosote,  is  tough,  and  a  small  excess  of  oil  makes  a  dirty 
and  voluminous  froth  that  is  hard  to  break  up.  The 
bubble  varies  from  this  type  when  an  excess  of  oil  is 
ilsed,  tending  to  become  larger  and  more  elastic. 

Turpentine  is  not  used  so  much  at  the  present  time  as 
when  flotation  first  appeared  in  this  country.  The  tur- 
pentine froth  is  persistent  and  elastic.  It  has  a  tendency 
to  hold  everything  that  comes  in  contact  with  it,  and 
for  this  reason  it  was  formerly  used  to  bring  up. the  mid- 
dlings and  was  added  after  the  concentrates  were  taken 
off.  For  this  purpose  it  was  good,  but  the  froth  -  - 
tough  that  it  is  hard  to  break  down,  so  that  cleaning  it 
is  difficult.  Usually  the  middling  produced  by  meat 
the  turpentine  could  not  be  cleaned  to  any  apple 


extent.    The  turpentine  bubble  ranges  in  size  from  y2  in. 
to  2  or  3  in.  diamet  r.     It  is  elasti  .  and  the  volume  of 
froth   produced  is  always  excessive  and,  as  a  rub. 
grade.    For  this  reason  it  is  not  used  much  at  present. 

Cresol,  ok  Cresylic  Acid 

Cresol,  or  cresylic  acid,  formerly  was  the  chief  flotation 
agent  used  in  the  flotation  of  copper  mineral.-,  but  it- 
use  is  now  limited  to  -mall  proportions  in  the  mixtures 
with  coal  tar.  The  cresol  bubble  is  of  medium  size — that 
is,  from  y»  to  2  and  3  in.  diameter — and  as  a  rule  the 
bubble  is  not  too  brittle  and  not  too  tough,  but  made 
a  good  froth  to  handle.  The  nature  of  the  oil,  how- 
ever, made  it  disagreeable  to  handle  and  also  somewhat 
dangerous;  this,  together  with  the  bringing  out  of  coal 
tar  ami  the  advance  in  price  of  cresol,  gradually  brought 
it  to  a  point  where  only  a  comparatively  small  amount 
is  now  used. 

The  oil  was  a  good  frothing  agent  as  well  as  a  good 
mineral  collector,  and  its  use  was  almost  universal  a  short 
time  ago.  The  froth  is  rather  easy  to  break  down,  and 
for  this  reason  the  concentrate  produced  is  rather  easily 
cleaned.  The  oil  is  very  slightly  soluble  in  water  and 
mixes  rather  easily.  Violent  agitation,  as  in  a  Pachuca 
tank  or  in  the  Minerals  Separation  type  of  machine,  is 
often  enough  to  give  good  distribution  and  a  good  flota- 
tion froth. 

The  froth  produced  by  fuel  oil  is  of  the  same  appearance 
as  that  of  coal-tar  creosote  as  far  as  the  bubbles  ore 
concerned,  which  are  nearly  the  same  size,  ranging  from 
2  in.  to  i  and  6  in.  diameter.  The  froth,  however,  is 
very  brittle  when  the  right  amount  of  oil  is  used  and  is 
much  cleaner  than  the  creosote.  In  fact,  the  froth  is 
almost  too  clean,  so  that  a  clean  tailing  is  hard  to  make 
with  fuel  oil  alone.  Mixed  with  some  oil  like  creo 
however,  it  sometimes  does  good  work.  The  concentrates 
from  the  preliminary  treatment  often  need  no  further 
treatment.  Where  a  final  product  is  made  as  concentrate 
the  tailings  are  usually  re-treated,  and  in  these  cases  the 
creosote  '.  i-  seem  to  carry  through  to  the  other  treat- 
ment, while  the  fuel  oil  often  has  to  be  added  in  the 
I  treatment.  Various  ores  differ  slightly  on  this 
point.  Again,  a  little  fuel  oil  in  a  coal  tar-creosote  mix- 
ture will  sometimes  aid  in  (leaning  the  froth. 

When  fuel  oil  is  in  excess,  the  froth  produced  is  stringy 
and  the  bubl  such  size  as  to  stretch 

across  the  machine.  I  have  seen  them  over  2  ft.  in  length. 
The  froth  under  these  conditions  i;  also  dirty  and  will 
pass  through  a  cleaner  with  practically  no  better  grade 
being  produced  than  before  entering.  Acid  is  sometimes 
an  aid  in  the  use  of  fuel  oil.  especially  when  the  oil  is 
in  excess.  The  froth  from  excess  fuel  oil  is  hard  to 
break  down. 

Pine-tar  oil   is  coming   into  the  lime-light  more  jusl 
now  as  a   possible  flotation  agent  for  copper  carbonate-, 
but  I  doubt  whether  it  will  be  useful  alone.     It   is 
and  flows  poorly,  so  that  it  must  be  mixed  with  some  other 
oils  in  older  to  make  it  of  such  viscosity  as  to   6 
that  it  may  be  added  steadily  and  slowly. 

The  froth  resembles  that  from  w 1  creosote  and  pine 

oil  in  appearance  of  the  bubbles,  but  in  texture  it  i- 
much  more  fine-grained  than  the  wood  creosote.     11 

ul  frothing  agent  similar  to  pine  oil.  It  is  easy 
to  flood  the  plant  with  froth  from  this  oil.  The  froth 
is  characterized  by  being  dirty,  but,  like  pine  oil,  is  capa- 
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ble  of  holding  up  considerable  coarse  mineral  as  well  as 
gangue.  When  a  Hood  of  this  froth  reaches  the  cleaner, 
it  Is  subjected  to  very  little  cleaning  owing  to  its  frothing 
character.  Often  the  addition  of  a  small  amount  of  fuel 
oil  will  tend  to  make  a  cleaner  froth,  but  with  the  pine- 
tar  oil  a  very  clean  froth  must  not  be  expected  except  at 
the  cost  of  high  tailings. 

Oleic  acid  is  used  at  several  plants  in  this  country  and 
is  confined  mostly  to  zinc  ores.  It  produces  large  bubbles 
and  a  tough  froth.  The  size  of  the  bubbles  varies  with 
the  amount  of  oil  used,  hut  ranging  from  several  inches 
to  a  foot  in  diameter.  The  froth  is  very  persistent  ami 
stringy,  and  the  bubble  film  is  often  strong  enough  to 
support  light  objects. 

Eucalyptus  oil  is  used  mostly  in  Australia,  although  a 
small  amount  of  it  may  he  encountered  in  this  country  at 
times.     Its  cost,  however,  is  very  much  against  it  here. 

Introduction  of  Foreign  Oils 

Under  this  head  I  will  also  discuss  the  effects  of  greases. 
as  they  really  come  under  the  same  heading,  even  though 
they  are  not  literally  oils.  As  mentioned  in  the  beginning 
of  this  article,  under  no  circumstances  should  these  oils 
or  greases  be  permitted  to  come  into  the  feed  delivered 
to  the  flotation  machines.  The  sources  are  numerous. 
and  I  will  not  go  into  them  in  detail,  but  a  mention  of 
several  of  the  more  common  ones  will  probably  not  lie 
amiss.  A  common  place  to  find  some  of  this  trouble  is 
around  the  bearings  and  gears  of  the  pebble  and  ball 
mills:  here  an  enormous  lot  of  grease  and  oil  is  used  and 
eat  deal  wasted.  Dripping  bearings  give  their  share 
of  trouble.  How  often  do  you  think,  when  you  have  a 
hot  bearing  and  pour  water  on  it.  that  you  may  he  giv- 
ing your  flotation  department  trouble?  If  foreign  oils 
get  into  the  feed  before  entering  the  mills,  it  is  then  mixed 
and  its  effect  is  distributed  over  a  large  amount  and  does 
not  give  quite  the  trouble  as  when  it  finds  its  way  in 
after  leaving  the  mills.  Sometimes  acid  will  remedy  the 
effect  of  foreign  oils  when  they  cannot  he  avoided  in  any 
other  way.  if  their  source  is  ahead  of  the  grinding  mills. 
but  the  effect  of  the  acid  on  the  flotation  must  also  be 
onsidered.  V  id  in  some  cases  is  as  deterimental  to  the 
flotation  as  the  oil  itself  would  lie:  in  this  ease  the  only 
tiling  to  do  is  to  find  the  source  of  oil  and  eliminate  it. 
Froth  from  lubricating  oils  is  tough  and  stringy  and 
entries  little  mineral  value  and  is  almost  uncleanable. 
The  bubbles  are  hard  to  break  flown  ami.  when  once 
broken  down,  will  Eorm  again  at  the  slightest  opportunity. 
A  large  amount  of  foreign  oil-  come  from  cleaning  up 
around  the  plant.  The  mineral  content  of  tailings  is  not 
reduced  by  the  action  of  these  oils:  they  merely  act  as 
an  annoying  frothing  agent  that  may  bury  the  plant  in 

'I'm:    I   - II.    \l  [XTUKES 

.Most  plants  are  working  on  mixtures  of  various  oils 
and   do  not    depend   on   any  one.     These  mixtures   vary 

with  the  ores  to  titions  around  the 

plant.      In  ting  with  the  various  oils  we  can 

readily  see  which  are  doing  the  best  work:  also,  we  can 
tell  after  a  little  while  what  the  various  oils  may  need  as 
an  aid  to  make  thi  I  ter  work     There  are  several 

things  that  determine  thi-.  as  for  instance,  suppose  we 
are  trying  a  coal  tar  with  a  certain  ore  and  we  should  get 
a  rather  brittle  froth  and  at  the  same  time  one  of  a  high 


grade.  The  froth  would  probably  be  shallow,  and  in  this 
case  it  is  evident  that  we  should  need  a  frothing  agent  of 
some  kind  and  should  probably  add  a  small  amount  of 
pine  oil.  After  adding  this  we  should  still  get  a  rather 
brittle  and  watery  froth,  as  both  pine  oil  and  coal  tar  will 
produce  such  a  froth.  Probably  we  should  let  this  go  if 
it  was  capable  of  giving  the  right  results.  Suppose,  how- 
ever, that  it  was  a  tougher  froth  that  we  were  after,  then 
we  should  look  for  an  oil  that  was  capable  of  producing 
the  kind  of  froth  that  we  wanted  and  we  should,  in  all 
probability,  select  coal-tar  creosote.  Varying  proportions 
of  this  oil  would  give  us  a  froth  that  would  have  the  de- 
sired characteristics.  All  oils  and  mixtures  must  be  de- 
termined on  the  ground,  and  there  is  no  better  way  than 
in  the  large  plant.  Small  testing  machines  are  procura- 
ble, but  even  these  sometimes  lead  us  on  the  wrong  track 
in  oil  selections.  On  the  other  hand,  these  machines  are 
often  reliable  in  a  way,  as  for  instance,  in  testing  for  the 
amounts  of  oil  to  be  used.  To  select  an  oil  for  the  large 
plant  from  a  test  on  one  of  these  small  machines  is  often 
poor  policy.  Mixtures  are  determined  by  other  factors  as 
well.  One  of  these,  and  an  important  one,  is  a  mixture 
that  will  be  liquid  enough  at  any  time  during  varying 
temperatures.  Some  plants  to  get  around  this  have  what 
they  call  a  ••warm-weather  mixture"  and  a  "cold-weather 
mixture."  The  two  mixtures  have  each  varying  propor- 
tion- of  the  oils  constituting  it.  as,  for  instance,  the  warm- 
weather  mixture  may  he  something  like  this — coal-tar 
80%  or  more  and  creosote  20'  ,  or  less.  The  cold-weather 
mixture  may  go  as  low  as  40%  coal  tar  and  the  other 
oo',  creosote,  cresol  or  other  oil  in  order  that  it  will  be 
liquid  at  that  certain  temperature.  The  viscosity  of 
coal  tar  makes  these  mixtures  a  necessity  at  times.  Other 
plants  sometimes  beat  their  mixtures  either  by  steam 
pipes,  electrically  or  by  blowing  compressed  air  through 
the  tank  bidding  them.  The  last  can  only  be  done  where 
the  mixing  tank  is  near  the  compressor  so  as  to  receive 
warm   air. 

Persistency  of  Pine  Oils 

A  coal-tar  mixture  usually  contains  at  least  75%  coal| 
tar  when  it  can  be  kept  liquid  at  that  point,  although 
some  tars  will  exceed  this  figure  while  others  will  not  use 
quite  as  much.  There  is  not  so  much  difference  in  the 
appearance  of  the  froth  produced  by  the  mixture  contain- 
ing so',  coal  tar  and  the  one  produced  by  one  contain- 
ing  50%,  provided,  of  course,  the  same  oils  are  used  in 
the  dilution  of  the  coal  tar. 

Many  operators  get  an  oil  that  will  work  well  with  their 
ore  and  are  then  satisfied,  but  this  is  the  wrong  idea.  It 
doe-  not  take  much  to  experiment  a  little  on  the  large 
plant,  and  one  can  easily  tell  after  a  little  while  whether 
he  i-  doing  good  or  not  before  any  serious  t rouble  results, 
and  in  this  way  valuable  information  can  often  be  gained 
that  well  repays  the  effort  made. 

Where  pine  oil  is  used  in  the  mixture  and  the  water 
from  the  dewatered  products  returned  to  the  mill,  this  oil 
.an  easily  he  cut  down  to  practically  nothing  after  a  short' 
time.  While  pine  oil  is  considered  expensive,  the  amount 
used  after  the  first  month  or  so  is  so  small  that  its  cosB 
tier  ton  of  ore  milled  can  almost  be  neglected.  I  know 
of  one  plant  that  i~  operating  on  pine  oil  as  its  main  flota- 
tion oil  and  the  consumption  per  ton  of  dry  ore  milled 
is  only  0.13  lb.,  ami  tailings  of  0.1795  copper  are  pro- 
duced.    At  another  plant,  operating  with  a  mixture  con- 
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taining  pine  oil,  the  oil  consumption  the  firsl  few  months 
can  aboul  1 '  -  lb.  per  ton  of  ore.  After  the  firsi  lev, 
months  this  consumption  was  cu1  to  :;  i  lb.  per  ton  of  ore. 
This  drop  was  due  to  the  dissolved  oil  in  the  returned 
water.  In  mixtures  the  pine  oil  can  be  cut  to  less  than 
this,  and  in  some  plants  it  is  omitted  altogether,  the 
amount  in  the  returned  being  sufficient.  Occasionally  a 
little  is  added  1'rem  time  to  time,  and  then  again  a  little 
is  added  separately  by  ju-t  a  drop  or  so  every  few  minutes 
tn  make  up  fo.r  any  loss  and  extreme  dilution,  so  that  the 
amount  used  is  a  negligible  quantity  and  its  cosl  is  also 
minute. 

Where  the  heavier  oils  are  used  that  are  less  soluble  it 
seems  to  make  no  difference  whether  the  water  is  returned 
or  not.  This  is  accounted  for  by  the  fact  that  these  oils 
i  \i'it  a  selective  action  with  the  mineral — have  a  tendency 
to  stick  with  the  mineral  when  it  goes  off  in  the  froth. 
For  this  reason  there  is  practically  none  of  this  oil  that  is 
returned  except  that  which  is  soluble  in  the  water,  and 
with  the  heavier  oils  this  is  a  negligible  quantity.  The  re- 
turning  id'  the  water  also  has  its  disadvantages  because 
where  there  is  much  oil  in  the  returned 
water,  an  inexperienced  operator  is 
often  deceived  by  the  appearance  of 
the  machine.  The  froth  may  be  of  good 
appearance  and  yet  the  machine  will 
tint  1"'  doing  its  best  work,  because 
the  returned  water  may  contain  such 
quantities  of  oil  that  on  addition  of  the 
regular  flotation  mixture,  the  froth  is 
etcessive.  The  natural  thing  to  do  is 
to  cut  off  the  oil  mixture.  This  done, 
the  machine  will  again  produce  the 
froth  characteristic  of  the  pine  oil  or 
Bher  soluble  oils  present  which  are  not 
good  mineral  collectors,  and  con- 
sequently the  benefits  of  the  machine 
are  -uiv  to  lessen  owing  to  loss  of 
mineral.      In   these  cases   the   returned 

water  i-  a  had  rather  than  a  g 1  thing. 

This   factor    is   a    cause    of    the    falling 
off    in    ilotation    recoveries    and    other 
troubles  in  many  plants  today.     Where 
His  trouble  exists,  it  should    lie   rem- 
edied by  dilution  of  the  returned  water 
with  fresh  and  a  decreasing  of  the  frothing  agent  in  the 
mixture  used.     Sometimes  it  may  be  best  to  discontinue 
the   use   of  any   frothing  agent    until   the   returned   water 
i  of  such  dilution  a-  to  warrant  further  addition  of  tin- 
type of  oil. 

A-  a  general  rule  the  best  froth  to  be  used  is  one  in 
which  the  bubbles  are  of  a  medium  size  and  rather  tough, 
although  too  tough  a  bubble  should  be  avoided.  For 
ehaleocitc.  pine  oil  works  best,  but  this  froth   is  delicate 

and  a  froth  of  this  kind  n Is  constant  attention,  so  that 

an  operator  is  not  able  to  care  for  a-  many  machines 
under  circumstances  of  this  kind.  Coal-tar  mixtures  of 
from  .Mi  to  so-,  ,,, al  tar  and  oil  to  20%  creosote,  with 
small  amount-  of  pine  oil  added  from  time  to  time,  will 
often  give  the  same  results  and  much  steadier  conditions 
than  the  pine  oil  on  chalcolite  ore-.  The  best  mixture 
would  have  to  he  worked  out  in  the  plant. 

Chalcopyrite  responds  readily  t..  the  same  mixture-  as 
ehaleocitc.  but  the  pine-oil  froth  does  not  do  very  well 
with  the  chalcopyrite.     Zinc  and    lead  ore-  vary  greatly. 
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Some  will  respond  beautifully  to  mixtures  of  coal  tar  and 

wo i and    some   with   coal-tar   creosote,    while 

others   will    not    respond   with   any  oils   but    mixture-  of 
wood-distillation   products.     Then   there  are  -nil   othei 
that  seem  to  require  the  addition  of  acid  in  order  to  do 
anything  at  all. 

;•* 

By  R.  S.  Handy* 

The  Bunker  II  ill  &  Sullivan  Mining  and  Concentral  ing 
Co.  bas  e lentration  equipmenl  with  a  maximum  capac- 
ity of  585,000  tons  per  year.  The  total  horsepower 
required  is  1,500.  Bronze  ball  crushers,  No.  5,  and 
Symons  disk  crushers  are  used  as  preliminary  breakers. 
The  ratio  of  concentration  is  7^:1.  The  total  mill 
water  \\><-A  is  1,500  gal.  per  min.,  and  15  men  are  required 
for  the  mill  operation. 

The  mill  head-  as-a\  '.I'  ,  lead  and  3.5  OZ.  .-ilver.  while 
the  tailings  run   1.1',    lead  and  0.9  oz.  silver.     The  per- 
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PLOW  SHEET  OF   BUNKER    HILL   &   SULLIVAN   .MILL 

>  oi  extraction,  therefore,  is  84$  lead  am!  I  - ' . 
silver.  The  accompanying  flow  sheet  shows  the  scheme 
of  operation  al  the  mill.  The  system  is  about  as  it  has 
been  in  recenl  years,  and  since  the  adoption  of  flotation 
DO  radical  changes  have  been  made.  The  overflows  from 
the  slime-settling  tanks  have  been  arranged  so  that  they 
are  now  all  perfectly  clear  and  are  being  used  for  wash 
water  in  the  mill.  The  floor  washes,  dirt)'  overflows  from 
the  grinding-mill  l\'ri\  boxes,  overflows  from  the  roll 
feeder  tanks,  etc.,  h  bich  bave  been  more  or  less  of  a 
lem  for  years,  are  now  satisfactorily  taken  care  of  b 

i-off  system,  as  shown  in  the  accompanying  drawing. 

rerflow  from  these  tanks  i-  now  also  -  leai.  effi 
a  material  saving  over  the  old  system  of  floor  tank>.  p 
were   used    tor   this   purpose.      There   is   now   no   mo 
carrying  pulp  leaving  the  mill  except  that  which  flows 
through  the  automatic  sampling  di  it  tl 

no  dang  r  oi    loss  of  anything  of  value. 
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The  present  arrangement  of  flotation  equipment  is 
shown  in  the  flow  sheet.  The  vannersare  now  run  to  pro- 
duce a  concentrate  above  60%  lead;  tailings  are  corre- 
spondingly higher  than  they  formerly  were  and  are 
pumped  to  the  flotation  thickener,  where  they  are  joined 


matie  frame  in  the  bottom  is  made  up  of  eight  sections, 
and  around  each  section  a  groove  is  cut  so  that  the  cloth 
cover  may  lie  secured  by  driving  rope  over  the  cloth  into 

COST    OF   SHIPPING 
The   company   shipped   59,423    tons   concentrates   at    the   fol- 


Overfiow 

Jo  Middling 
Regrind 

Discharge 


BUNKER   HILL  SLOUGHING-OFF  SYSTEM 

by  the  dirty  portion  of  the  slime-thick- 
ener overflows  to  provide  feed  for  the 
flotation  plant.  The  details  of  the 
Bunker  Hill  flotation  cell  are  shown 
in  the  accompanying  drawing.  The 
pumps  are  a  specially  made  Gould  type, 
with  white-iron  liners,  wearing  plate 
and  runner.  In  the  stuffing-box  is  a 
cast-iron  bushing  of  special  design  that 
allows  the  use  of  water  packing  to  pro- 
tect the  shaft  without  unduly  diluting 
the  pulp  in  the  cells.  The  water  for 
this  purpose  comes  from  the  concen- 
trate thickener  and  contains  consider- 
able oil,  which  is  an  advantage.  Com- 
pressed  air  is  blown  directly  into  the 
suction  of  these  pumps  under  a  constant 
head  so  that  this  important  regulation 
is  easy  to  maintain.  The  present  pumps 
have  been  in  constant  service  for  seven 
months  and  show  little  signs  of  wear. 
In  the  development  (if  flotation  our 
constant  object  has  been  to  secure  as 
high-grade  products  as  possible  for  the 
same  reason  that  we  have  striven  for 
high-grade  products  throughout  the 
mill — namely,  to  obviate  high  freight 
and  treatment  charges.  The  sloping  dis- 
charge for  the  froth  of  the  Bunker  Hill 
cell  and  the  natural  tendencies  of  the 
treatment  itself  have  enabled  us  to  get 
from  these  cells  a  froth  assaying  be- 
tween 50  and  ■  <'>',,  [ead.  The  Bunker 
Hill  cleaner  cells  give  a  product  running  between  62  and 
65$  lead.  The  Callow  roughing  system  consists  of 
standard  equipmeni    with    the  exception   that  the   pneu- 

ECONOMIC     MILLING    DATA 

Day's    run    356 

Tons    milled     454,636 

Assay  feed.    %    lead 9.9406 

Assay    feed.    oz.    silver 3.8277 

Contents   feed,    tons    lead 45,198. 72 

Tons    concentrates     59,901.14 

Average  assay   concentrat*              h   id 62.2565 

Average   assay   core :entral            ■    silver 21.6738 

Contents  concentrates,   ton     lead 37,292.37 

r<!    cent,    extraction,    lead        s:i.r>2 

Contents   feed,    oz.    silver 1,710217.50 

Contents,    concentrates,    oz        I                 1,298,284.22 

Per    <ent.    extraction,    silver 74.61 

Value    feed     $5,144,653.74 

Value    concentrates    $2,384,543.28 

Economic    exl  raction,      46.35 

Tons    milled    per    24    hr 1,277.06 

Tons  concentrates   produced   per   21    hr -168.26 

Tons   lead   produced    per   24   hr 104.75 

Cost   per   ton   milled $0    121 

Cost    per    ton    concentrates $3,103 


Labor    loading.. 

Representatives 

smelteries     .  .  . 

Supplies    

Assaying    

Heating    


Per  Ton 

$0.1S2  Contingent     expense 
Administrate 

.041  pense     .... 

.006  Repairs     .... 
.021 

.008         Total    


ex- 


this  groove  in  the  same  way  that  filter  bottoms  in  cyanide 
tanks  are  secured. 

The  grade  of  froth  from  the  Callow  cells  is  about  30% 
lead,  the  object  of  these  machines  being  to  produce  low- 
grade  tailings,  and  the  froth  is  cleaned  up  in  a  Bunker 
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Pump  Connec+ions 
END  VIEW  BACK  VIEW 


END  ELEVATION 


CROSS  SECTION 


THE  BUNKER   HILL  FLOTATION  MACHINE 

Hill  machine.  The  flotation  equipment  in  each  section 
handles  from  95  to  100  tons  per  day  of  material,  about 
05%  of  which  passes  200-mesh.  There  are  16  pumps  and 
'.',■;  cells  111  the  main  Bunker  Hill  section  and  four  pumps 
and  eight  cells  in  the  cleaner  section.  Pine  oil  is  "used  in 
one  section  of  the  mill  and  eucalyptus  oil  in  the  other. 
The  latter  makes  a  higher-grade  froth  than  the  former, 
and  the  consumption  is  a  little  over  half  that  of  pine  oil, 
making  it  a  better  oil  to  use. 

For  keeping  the  dilution  constant  at  3  to  1  we  use  a 
Troemner  bullion  scale,  upon  the  sliding  scale  of  which  is 
laid  out  a  curve  giving  the  dilution  due  to  a  given  weight 
of  pulp. 

The  constant  volume  of  pulp  is  suspended  in  a  vessel 
from  the  top  part  of  the  scale,  and  when  the  scale  is 
balanced,  the  sliding  pointer  reads  directly  in  dilution. 
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COST  OF  CRUSHING  AND  CONVEYING 

Avei  a    ■  Average 

per  Tim  per  Ton 

for  the  for  the 

■)    .1  I  V'    MP' 

irmen    $0,002    Crushing  parts   . .      ..    (a).. 


MII.].-1M)'I:<  IVEMBNT  COST 


Rolle 
Mulle 


.  1 1 1 1 . . 

.(Mil 

.006 

'.007 
.001 

nil- 
Hill 


1 1  en  era]  machine  pai  ts 

Mil    and    wast.- 001 

Miscellaneous    (a) .  .  .  . 

Linei        (a)  .  .  .  . 

Machine-shop     repairs  .001 

Building    repairs     ....  .002 

Mill-shop    repairs .003 

Electric    power    .025 


Total    $0,061 


i)    Dims  not   show    in   third   decimal   pla 


COST    OF   SCREENING 


Trommel    screens, 


Average 

per  Ton 

for  the 

Year 

.006 


Bral  machine  parts  (a). 

ind  waste (a) . 

ellaneous     (a) . 

rs    (a). 


Building    repairs (a). 

Mill-shop     repairs 

Electric    power 

Water        and         water 
power    


Total    $0,026 


i)   Does  not  show  in.  third  decimal   place. 


COST    OF  JIGGING 

Average  Average 

per  Ton  per  Ton 

for  the  for  the 

Year  Year 

rhinemen    $0,018  Machine-shop    repairs   (a).... 

?rs    .008  Building    repairs 0.005 

>orers    (a)....  Mill-shop    repairs .002 

jstabouts    .001  Electric    power .013 

eens     .002  Water        and        water 

power    .004 


001 

-al  machine  parts    fa) .... 

id  waste .001 

s     (a) 


Total 


$0,055 


(a)   Does  not   show   in   third   decimal    place. 


COST   (>F  GRINDING 


Average 


Average 

per  Ton 

for  the 

Year 


per  Ton 
for  the 
Year 

Machinemen    $0.01S     Pebbles     .002 

Roustabouts      (a)....     Oil    and    waste (a).... 

Laborers    (a)....     Miscellaneous     (a).... 

sens     .001     Machine-shop     repairs    (a) .... 


Belts   (a) 

Ring    dies 

Mullers     

General  machine  parts  .001 


Mill-shop  repairs. 
001  Electric  power.  .  . 
002 


Total    $0,050 


(a)    Does   not    show    in    third    decimal    place. 


COST    OF    CONCENTRATING 


Average 
per  Ton 
for  the 


Machinemen    $0,019 

Oilers 
Roustabouts 


Laborers    (a)  . 

Belts    

General  machine  parts 

Oil    and    waste (a). 

Miscellaneous     (a)  . 

Liners     

Electrical    repairs....    (a). 
Machine-shop     repairs 


Building    repairs. 

.008     Mill-shop     repairs 

.002     Electric    power.  . 

Compressed    air.. 

Water        and        v 

power    

Reconcent  rating 
pense     .  . 


Total 


ier   Ton 

fill-   tile 


.003 
.001 


(a)   Does  not  show  in  third  decimal  plac 


GENERAL  MILLING    EXPENSE 


Average 

per  Ton 

for  the 

Year 

$0,013 

.009 
.001 
.001 
.006 
.002 

(a).... 
.001 
.002 

(a).... 
.003 
.in  7 
.001 
.001 

fa).... 

in   third 

Ave 

per 
for 
Ye 

fa) 

•?' 

Ton 
the 
ar 

Shift  bosses  and   sam- 

Contingent     expense. 

11  m; 

Administrative 

ex 

Belts    

Taxes    and    insurance 

.021 

Fire    proted  ion 
Experimental 

.002 

Tool-shop    repairs.  .  .  . 
Electrical     repairs .  .  .  . 

Building    repairs 

Mill-shop    repairs 

Electric    power 

Water        and         water 

sup 

.001 

General  machine 
South    mill 

Total    

decimal  place. 

parts 

loos 

.156 

ia)    Does  not  show 

Building     repairs. 
Total     


Average 

per     'I'm. 
fur  tie 

STeai 


TOTAL     MILL-OPERATING     EXPENSE 


Average 

per  Ton 
for  th. 

Ve;i  r 

Superintendent         and 

iei  •  men    $0,013 

Shut    bi.sse...      i,     sam- 
pler      009 

Crushermen    .002 

Com  eyormen    .005 

Machine    men         .  064 

Oilers    015 

Roustabouts    .006 

Laborers    .007 

Watchmen      .006 

Exp.i  imenta)    labor. .  .  .002 

Screens     .005 

Belts 010 

Buckets 001 

Roll    shells 002 

Ring    dies    .001 

Roller    shells 001 

Concaves    .... 

Mullers     .004 

Crushing   parts    .... 

General   machine  parts  .004 

Pebbles     002 

Oil   and   waste.  .......  .003 

Miscellaneous     .003 

Liners 001 

Trommel   screens    ....  .005 

Tool-shop    repairs    ...    (a)  .  .  .  . 
Machine-shop     repairs 


Bled  rical     repairs .... 

I  lu  tiding    repairs  

Mill-shop    repairs 

Bled  lie    power    

<  '"impressed    air 

W.i  t.  r        and         water 

I'i'w  er    

light    

Heating    

Assaying    

Train    service   

Contingent     expense.. 

Depreciation     

Administrative  ex- 
pense      

Taxes    and    insurance. 

Free  rent,  light  and 
water     

Fire    protection     

Experimental  sup- 
plies     

Mill  accident  (per- 
sonal)     

South    Mill   expense.  .  . 

Reconcentrating  ex- 
pense      


$11.1)01 


Average 

Coi  ii 

Year 

.004 

.016 

.022 

.083 


.005 
.014 
.006 
00] 


.009 
.001 


.004 


Total    operating    ex- 
pense           $0. 425 

(a)    Does  not  show  in   thitd   decimal  place. 

The  valuable  data  in  the  tallies  given  above  have  been 
taken  from  the  report  of  the  company  lor  the  year  ended 
Dec.  31,  1915. 


flE&« 


To  level  shafting  or  to  ascertain  the  relative  levels  of 
two  points  some  distance  apart  which  cannot  conveniently 
be  reached  with  a  straight-edge,  it  is  quite  a  common 
practice  among  millwrights,  builders  and  others  to  take 
a  common  garden  or  other  hose,  insert  a  glass  tube  in 


Host;  CONTAINING    WATER   USED   FOR   LEVELING 

each  end,  ami  till  the  crude  apparatus  thus  constructed 
with  water  almost  to  the  tops  of  the  tubes,  as  shown  in 
the  illustration.  From  the  level  of  the  water  in  the  two 
tubes  tin-  inequality  of  level  between  any  two  points  com- 
pared can  In  ascertained  with  accuracy.  I  recently  saw 
win  ills  mason,  says  S.  F.  Wilson  in  Power,  level 
the  foundation  for  a  small  building  with  a  hose.  He  did 
not  Use  the  glass  tubes  but  the  result  was  entirely  satis- 
factory. 

However,  it  is  only  an  emergency  device  and  the  greater 
the  load  on  the  line  shaft  the  greater  the  skill  required 
for  result.-. 
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Three     Devices     to    Square     Up     a    Hand    Tap 


Oil-Grooving  Device 


Simple  Flange  Wrench 
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ffiufes  for  4Bne  MOW®'  PlamU 


Splitting  Belt  Lace 


Simple 

Thread  Cleaner 


Pulley  Clamp 
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By  Arthub  ().  Ga  ces 


SYNOPSIS — Details  of  design  of  belt-and-bucket 
elevators  are  discussed.  Housing  and  supports 
should  be  rigid,  and  pulley  sizes  carefully  consid- 
ered. Wear  on  buckets  and  lulls,  its  causes  anil 
remedies  receive  attention.  Feeding  methods  and 
power  requirements  arc  outlined. 

Most  milling  processes  are  more  or  less  complex  and 
involve  the  raising  of  all  or  part  of  the  material  treated 
at  one  or  more  stages  of  the  process.  For  raising  dry  ore, 
coarse  ore  with  water,  slime  or  sand  pulp,  or  even  water, 
the  simplest  and  most  obvious  thing  to  use  is  a  bucket 
elevator.  Occasionally  the  process  is  of  such  a  nature  and 
the  site  of  the  mill  offers  such  advantages  that  no  raising 
is  necessary,  and  we  have  what  is  known  as  a  gravity- 
type  mill.  Often  the  matter  of  elevators  is  the  deciding 
consideration  where  choice  of  mill  sites  lies  between  a 
hillside  and  a  flat.  On  the  whole  the  elevator  is  regarded 
as  a  necessary  machine  and,  as  constructed  and  operated 
today,  is  about  as  reliable  as  any  other  piece  of  mill  equip- 
ment. 

The  elevator  familiar  to  the  average  operator  is  the 
one  in  which  the  buckets  are  bolted  to  an  endless  vertical 
belt  running  between  head  and  bout  pulleys;  the  chain- 
and-hucket  elevator  is  much  less  common  in  metal 
mills,  although  used  in  the  coal  industry.  Chain  elevators 
ivere  tried  out  in  the  metal-mining  industry  in  the  80's 
and  later;  at  that  time  it  was  the  ordinary  malleable  link- 
bell  that  permitted  grit  to  enter  at  the  joints  and  quickly 
wore  out.  Some  of  the  later  chains  with  steel  bushings 
and  grit-proof  features  may  be  better  adapted  to  the 
service,  but  there  i>  a  decided  preference  for  belts.  No 
further  attention  will  be  paid  to  chains  in  this  article. 

Supports  and  Housings 
Mechanical  and  operating  details  have  been  determined 
largely  from  experience,  and  little  experimental  work  has 
done  to  determine  its  limitations.  There  does  not 
seem  to  be  much  about  it  to  stimulate  the  imagination  of 
the  i Hi,  h  my  engineers  or  the  mining  schools — it  is  just 
a  practical  man's  machine.  Its  troubles  have  been  largely 
due  to  lighl  construction  of  the  supports  and  of  the  van- 
on  details,  those  due  to  improper  speeds  that  show  up 
at  discharge  points  ami  those  due  to  loading  conditions 
and  lack  of  traction  on  the  head  pullej . 

The  supports  of  an  elevator  should  be  strong  ami  rigid 
;i-  in  the  case  of  any  other  machine.  A  few  are  self- 
supporting;  that  is,  the  bead  shall-  are  carried  on  the 
hou  itself,  which  should  have  heav)    timbers  in  the 

■  :.'[-.  well-anchored  to  the  ion  mint  ion  ami  well-stiffened 
to  reduce  vibration.  In  the  avi  ra  •■  elevator  it  i-  possible 
to  carry  the  headshaft  from  roof  trusses  or  floor  timbers. 
In  this  case  the  housing  need  lie  only  a  shell  to  retain 
the  spill>  and  the  splashes.  However,  the  elevators  that 
have  appeared  the  most  sati  Eaetot  are  those  where  (he 
headshaft  is  supported  from  the  building  and  the  housing 
contains  fairlj  heavy  timbers  lor  the  purpose  of  stiffen- 
ing it  ami  the  building  at  that  point. 

'"Mechanical  engineer,  Mishawaka,  Ind. 


Iii  order  to  prevent  the  escape  of  dust  and  water  fror 
an  elevator,  the  shell  of  the  housing  may  be  of  sheet 
metal  (rarely  in  metal-milling  plants),  of  matched  lum- 
ber, of  beveled  boards  or  of  shiplap.  Occasionally  two 
layers  are  used  with  building  paper  between;  again  the 
paper  is  fastened  inside  the  housing  and  protected  froi: 
the  belt  and  buckets  in  motion  by  planks  running  up  and 
down,  the  planks  lapping  in  the  direction  of  belt  travel,  as 
shown  in  Fig.  1. 

Headshafts  are  frequently  too  light  for  the  load  they 
are  to  carry;  some  of  them  break,  and  in  some  the  dclloe- 
tion  may  cause  the  pulley  to  work  loose  on  the  shaft 
The  stresses  on  the  headshaft  are  largely  those  of  bend- 
ing, the  torsion  being  but  a  third  or  a  fifth  as  much  am: 
affecting  the  total  stress  but  little.  If  bending  alone  be 
considered,  working  stresses  in  the  neighborhood  of  6,00(1 
lb.  will  be  good  practice.  The  following  equation  may  be 
used   for  calculations  on  headshafts;  obtained  by  letting 

wi 

the  external  moment  due  to  the  load  upon  the  shaft,  ■ 

equal  the  internal  or  resisting  moment  of  the  shaft,  pS, 

d% 

where  S  is  approximately  equal  to  — , 


Wl 


li) 


in  which 

W  =  Total    load    in    pounds,    due   to   belt,   buckets, 

pulley,  shaft,  and  ore  or  pulp; 

/  =  Distance  in  inches  between  centers  of  bearings ; 

;>  =  Working  stress  in  pounds  per  square  inch  in  the 

outer  fiber  of  the  shaft,  say  between  5,000 

and  7,000  lb. ; 

d  =  Diameter  in  inches,  of  the  shaft  at  head  pulley. 

The  load  W  may  be  taken  as  3wh  lb.,  where  w  is  width 

of  the  bucket  and  h  is  the  lift,  or  distance  in  feet  between 

centers  of  head  and  boot  pulleys.     The  buckets  make  up 

the  greater  part  of  the  load,  malleable-iron  buckets  being 

here   considered.      The   following   approximate   values  of 

d3  of  those  sizes  of  commercial  shafting  most  used  will 

assist  in  calculations:  2TVin.,    15;  2}§-in.,  25;  3T\-in., 

40:  :i-j|-in„  60;  4^-in.,  SS ;  IJg-in.,  120;  5^-in.,  160; 

5£f-in.,  210. 

Requirements  for  Head  Pulleys 
The  commercial  rigid  pillow  block  and  the  ball-and- 
socket  pillow  block  have  sufficient  bearing  surfa.ee  for  the 
load  and  are  heavy  enough;  in  most  case  a  bearing  of 
about  three-quarters  the  diameter  of  the  shaft  is  sufficient. 
the  shaft  to  be  bossed  accordingly.  Take-up  bearings  oc- 
casionally are  used  in  connection  with  head  pulleys,  but 
more  usually  with  boot  pulleys.  At  the  headshaft  the 
take-up  has  the  full  load  to  carry,  while  at  the  boot  it 
simply  keeps  the  belt  in  its  place,  or  may  be  used  to  in- 
crease  the  belt  tension  and  the  traction  at  the  head  pulley. 
Whether  the  bearings  should  be  self-oiling  or  grease-cup 
fitted  is  open  to  some  difference  of  opinion,  my  own  pref- 
erence being  for  the  lower-frictioned  self-oiling  bearing; 
speeds  arc  low  and  are  well  within  the  field  of  grease. 

Head  pulleys  should  have  extra-heavy  rims,  from  y2  to 
1  or  even  1%  in.  thick,  depending  upon  the  diameter  of 
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the  pulley.  This  provides  for  the  wear  between  the  bell 
iind  the  pulley.  So  far  as  figures  go,  the  stresses  are  no 
greater  than  in  an  ordinary  double-bell  pulley,  and  ye1 
pulleys  made  from  double-bell  standards  have  failed  bj 
the  arm  punching  through  tin1  rim,  probably  due  to  the 
way  that  the  bucket  was  bolted  to  the  belt,  the  full  stress 
being  thrown  on  a  small  area  of  the  crown.  A  return 
flange  ai  the  rim  of  a  bead  pulley  is  of  no  advantage,  and 
in  case  of  a  boot  pulley  is  a  positive  detriment,  as  it 
retains    rock   and    sand   within   the   rim,   the   rolling  of 


avity  of  Pulp 


CAPACITIES  OF  ELEVATORS  IN  WATER,    PULP  OR    DRY    QUARTZ   BASED    ON 

1""    FULL    BUCKETS    PER    MINUTE,  EQUIVALENT  TO  BUCKETS  %  FULL, 

SPACED  12  IN-.,  BELT  SPEED  400  FT.  PER  MIN 


which  increases  the  wear.  The  diameter  of  an  ordinary 
crowned  pulley  of  12-in.  face  is  ys  in.  greater  at  the 
crown  than  at  the  edge.  Some  of  the  best  mill  engim 
spei  ify  "•high  crown,"  which  means  T\  or  V4  m-  increased 
diameter  in  the  above  case,  and  proportionate  increases 
:  for  wider  faces.  "Whether  this  high  crown  is  a  real  ad- 
•  vantage  in  keeping  the  belt  true  is  open  to  debate  :  on  very 
wide  elevators  where  two  buckets  are  used  side  by  side  and 
staggered,  the  ordinary  crown   is  sufficient. 


It  the  shaft  be  a  bub1  light,  or  it  may  !»■  where  it  is 
heavy  enough,  there  i-  a  tendency  for  sand  to  work  in 
between  the  shafl  and  the  pulley  hub  and  create  or  ex- 
aggerate looseness.  Accordingly  both  headshafi  and  boot- 
shafi  have  their  pulleys  put  on  m  ;i  hydraulic  press,  a 
straight  keys.  If  conditions  seem  to  require  a  split  pulley, 
it  would  be  well  to  use  a  larger  shaft,  bossed  if  desired, 
to  cut  down  the  deflection.  II'  pulleys  are  not  pressed 
on  the  shaft  the  accuracy  of  the  bore  is  important :  manu- 
facturers of  pulleys  ream  them  to  a  uniform  diameter. 
while  the  mechanic  in  the  average 
small  shop  is  liable  to  get  them  a  hun- 
dredth of  an  inch  larger  in  bore  than  is 
necessary  for  the  fit.  If  the  rim  is 
ed  of  a  given  thickness,  the  mat- 
ter of  arm  dimensions  and  whether 
single  or  double  arms  are  to  be  used 
may  be  left,  to  the  reputable  pulley 
manufacturer  with  safety.  For  elevators 
of  considerable  lift  or  where  the  mate- 
rial bandied  has  some  lubricating  qual- 
ities (as  flotation  slimes),  the  traction 
of  tin'  head  pulley  is  important.  In- 
creased  traction  may  be  obtained  in 
three  ways:  By  lagging  with  rubber 
belting  (about  4-ply  is  usual),  using 
tlathead  elevator  bolts  through  the  rim  : 
by  roughening  the  rim  surface,  either 
using  the  unfinished  rim  as  it  comes 
from  the  sand  without  machining,  or  a 
special  pulley  with  cast  bars  and  spaces 
around  the  periphery  (slat  construc- 
tion), or  having  a  series  of  depressions 
parallel  to  the  shaft  around  the  periph- 
ery; by  increasing  the  diameter.  In 
a  previous  article1,  the  theoretical  rela- 
tions between  diameters  of  bead  pulleys 
and  speeds  were  developed  and  the  the 
ory  was  shown  to  check  closely  with 
practice.  In  that  article  it  was  shown 
that  it  was  theoretically  possible  to  U  e 
any  diameter  of  head  pulley  provided 
the  proper  rotative  speed  is  given  to  it, 
and  some  of  the  advantages  of  [at 
bead  pulleys,  aside  from  increased  trac- 
tion, were  shown.  At  that  time  I  had 
no  knowledge  of  pulleys  and  the  ave 
in  mining  mills  was  around  36  in.,  but 
today  54-in.  and  60-in.  head  pulley-  are 
not  uncommon,  and  72-in.  pulleys  have 
been  considered  if  not  installed.  How- 
ever, the  grain  elevators  have  been 
using  60-in.  diameter  pulleys  for 
years  and  at  speeds  approximating 
those  I  advocated.  A  simpler  method 
of  studying  the  theoretical  phases 
of  the  problem  and  investigations  of  practical  elevators 
make  advisable  a  slight  revision  of  the  conclusions  in  the 
previous  article  a-  to  speeds.  Within  a  body  rotating  i 
a  horizontal  axis,  all  masses  are  under  the  influenc 
two  forces,  centrifugal  ami  gravity,  the  resultant  of  which 
may  he  found,  both  in  amount  and  direction,  by  the 
graphical  method  described  in  that  previous  article,  to 
be  proportional  to  a  line  drawn  to  the  point  under  eon- 
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sideration  from  a  point  P  vertically  above  the  center  of 
rotation,  and  such  that  under  the  rotative  conditions  ob- 
taining, the  centrifugal  force  upon  P  is  just  equal  to  the 
force  of  gravity,  as  A"  in  Fig.  '.'.  The  actual  force  on  X 
may  be  found  by  assuming  the  radius  OP  equal  to  the 
force  of  gravity,  when  I'X  may  be  measured  to  the  same 
scale.  We  are  not  particularly  interested  in  the  actual 
values,  except  to  know  that  the  resultant  force  is  small 
as  it  nears  the  point  P.  The  rotative  and  linear  speeds 
of  the  point  P  have  been  designated  as  ''critical  speeds," 
which  may  be  of  use  in  connection  with  other  horizontal- 
shaft  machines. 

Without  going  into  the  matter  too  deeply,  we  find  that 
liquids  within  a  rotating  body  on  a  horizontal  axis  will 
tend  to  lie  in  circles  about  the  point  P,  as  in  Fig.  2.  These 
lines  may  be  designated  liquid-level  lines,  which,  being 
equidistant  from  the  point  P.  have  equal  pressures.  Now 
the  discharge  of  an  elevator  bucket  depends  upon  its  re- 
lation to  these  liquid-level  lines  and  the  critical  point  P. 
as  it  swings  anmnd  the  bead  pulley.  A  good  way  to  study 
this  is  to  take  a  piece  of  plain 
paper  tilled  with  concentric  cir- 
cles an. I  rotate  over  it  a  piece  of 
tracing  paper  on  which  have 
been  drawn  to  scale  the  elevator- 
pulley  circle  and  one  or  more 
buckets.  The  center  of  the  con- 
centric circles  P  should  be  at  the 
point  where  for  the  speed  con- 
sidered, W,  the  gravity  force, 
equals     C,     centrifugal     force, 

equal  to  — =-,  from  which  r2  = 

cjR :  r  being  velocity  of  point  in 
feet  per  second,  g  =  32.2,  and 
II  =  radius  in  feet  per  minute. 
Figs.  :'..  -t,  5  and  6  show  such 
studies.  The  eye  can  sometimes 
catch  glimpses  of  what  is  hap- 
pening in  a  bucket  as  it  reaches  the  head  pulley.  For  in- 
stance, in  a  dry  elevator  the  rock  would  he  jerked  to  the 
lip  of  the  bucket  at  the  instant  it  touched  the  bead  pulley, 
and  under  favorable  circumstances  the  liquid-level  lines 
might  bi'  caught, 

If  a  36-in.  pulley  has  a  rotative  speed  that  make-  the 
belt  travel  at  300  ft.  per  min.,  the  standard  practice  of 
10  or  15  years  ago.  the  point  P  will  lie  well  outside  the 
path  o!'  tin'  bucket-  (Fig.  :',),  the  pulp  will  be  forced  to 
the  belt  when  at  its  highest  point  and  will  he  discharged 
with  the  velocity  of  the  belt,  which,  being  slower  than  thai 
of  the  bucket  tip.  may  allow  some  of  the  pulp  to  be 
trapped  withm  the  huckel  and  he  carried  down  into  the 

boot.     This   condition    is   no    doubt    res] sible    for  the 

practice  thai  put-  the  divider  between  the  discharging 
pulp  and  the  descending  buckets  very  low-  down,  as  low 
as  on  a  45°  line  from  the  bottom  of  the  head  pulley. 

I  previously  advocated  making  the  critical  .-peed  that 
of  the  buckel  tip.  Fig.  1  shows  bow  this  works  out — still 
with  a  tendency  for  the  pulp  to  flow  down  on  the  belt 
and  to  discharge  with  the  velocity  of  the  belt. 

If,  however,  thi  crrl  al  speed  he  that  of  some  point 
well  within  the  head   p  i     Fig.  5,  the  pulp  will 

be  squeezed  out  of  the  bucket  long  before  the  bucket 
reaches  the  top  position  and  may  progres-  by  steps  around 
the  head  pulley  v  down  into  the  boot.     I  have 
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FIG.   1.    HOUSING 
SECTION 


been  told  of  a  case  where  a  belt  was  run  at  about  double 
critical  speed  and  it  discharged  all  on  the  rising  side. 

Much  nearer  the  ideal  condition  is  shown  in  Fig.  61 
the  critical  point  being  2  or  3  in.  out  from  the  pulley, 
there  being  no  flow  to  the  belt  and  no  probable  splashing 
on  the  rising  side.  Based  upon  this  ideal,  pulley  and  belt 
speeds  for  all  diameters  have  been  plotted  in  Fig.  7,  while 
two  additional  curves  are  drawn  in.  one  for  critical  speed 
that  of  the  belt,  and  the  other,  critical  speed  that  of  the 
bucket  tip,  as  previously  proposed.  Probably  these  should 
l»e  taken  as  the  limits,  although  Timber  Butte  Milling  Co., 
at  Butte  has  a  60-in.  pulley  running  at  a  little  over  (100  ft. 
per  min.,  belt  speed,  and  it  discharges  from  a  point  well 
back  of  the  top.  and  into  the  receiver  above  the  horizontal 
center  line  of  the  pulley. 

Driving  Pulleys  and  Belts 

Headshafts  are  driven  through  a  pair  of  spur  or  bevel 
gears,  or  by  means  of  an  exceptionally  large  pulley  at 
a  comparatively  low  transmission-belt  speed.  The  product 


FIG.  2.    LIQUID-LEVEL  LINES     FIG.    4.     CRITICAL    SPEED 
IN    BODY    ROTATING    ON  AT      BUCKET 

HORIZONTAL  AXIS  TIP 


FIG.      3.       LOAD     AND     DIS- 
CHARGE. 36-IN.  PULLEY", 
300   FT.    PER   MIN. 


FIG.    5.      EFFECT    OF 

EXCESSIVE 

SPEED 


of  diameter  by  face  of  this  driven  pulley  should  be  nearly 
equal  to  that  of  diameter  and  face  id'  the  head  pulley. 

For  all  but  very  short-lift  elevators  the  spur-gear  drive 
is  the  most  common.  A  well  made  cast-tooth  gear  should 
he  about  as  satisfactory  as  any,  its  proportions  deter- 
mined by  Lewis'  formula  for  gearing  with  not  over  5,000 
lb.  as  the  value  of  the  static  stress.  Unless  gear  patterns 
are  well  taken  (are  of  and  gone  over  carefully  before  going 
into  the  foundry,  the  teeth  will  be  uneven  in  pitch  and 
not  lie  on  a  true  pitch  circle,  and  thus  it  is  we  have  noisy 
gears.  Some  prefer  cut  gears  on  account  of  probable  in- 
creased  efficiency  before  wear  is  appreciable.  On  account 
of  the  bard  skin  on  the  cast  tooth  the  wear  will  he  less 
until  the  skin  is  worn  through.  Some  prefer  cast-steel 
gears.  Probably  it  is  well  to  use  a  cast-steel  pinion,  be- 
cause its  tooth  is  weaker  than  that  of  its  mating  gear,  and 
each  tooth  has  several  times  the  contact  and  wear.  It 
is  all  a  matter  of  giving  the  gearing  sufficient  wearing 
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surface;  they  all  wear,  and  as  soon  as  wear  becomes  ap 
preciable,  all  theoretical  advantages  disappear.  One 
point  that  is  important  is  to  keep  the  gear  and  pinion  in 
line  and  well  tied  together  by  means  of  a  double-adjusting 
baseplate;  this  is  well  worth  the  little  added  expense. 

It'  objection  is  made  to  the  noise  of  -pur  gearing,  mortise 

-  may  be  used,  the  w I  teeth  being  in  the  driven 

,  both  -car  and  pinion  being  cut.  The  average  min- 
ing man  will  -a\  that  mortise  gears  belong  to  the  dark 
ages,  but  there  are  many  still  in  use.  They  are  still 
being  made  in  fair  quantities,  and  one  of  the  largest  min- 
ing companies  in  the  world  continues  to  use  them  on  some 
of  it--  largest  hoists,  the  cogs  lasting  in  some  cases  six 
to  eight  years. 

Bigh-reduction  worm  gears  have  no  place  on  elevator 
heads.  The}  are  a  delusion  and  a  snare,  usually  tearfully 
in.  (fii  ient.  the  inefficiency  showing  in  the  rapid  wear  of  the 
teeth.  The  efficient  worm  gears  have  no  greater  ratio  of 
speed  reduction  than  it  is  possible  to  obtain  with  ordinary 

If  the  elevator  head  is  rather  inaccessible  from  the 
mainshaft  of  the  mill  transmission,  it  can  be  driven  by 
motor  or  by  an  up-and-over  or  around-the-corner  rope 
drive.  Considerable  excess 
capacity  should  be  provided 
in  the  motor  to  take  care  of 
Starting  and  slipping  loads. 
The  motor  capacity  should 
be  nearly  double  that  given 
in  the  chart.  Two  or  three 
rope-  will  ordinarily  handle 
the  elevator,  the  gearing  be- 
ing so  arranged  that  the 
speed  ratio  between  the  driv- 
ing and  driven  sheave-  is 
within    rope-drive    limits. 

The  total  lift  possible  by  one  of  these  elevators  is  lim- 
ited by  the  traction  of  the  head  pulley  and  by  the  ability 
of  the  belt  to  stand  the  pull.  In  a  following  table  lifts 
out  of  ordinary  practice  are  suggested,  it  sometimes  being 
stated  that  if  one  wishes  to  lift  over  60  or  70  ft.,  two  ele- 
vators should  be  used.  I  do  not  agree  with  this,  for  in 
grain-elevator  practice,  lifts  of  140  ft.  are  used  and  prob- 
ably more.  It  may  be  necessary  to  space  the  buckets 
farther  apart  in  order  not  to  have  a  whale  of  a  belt. 

The  majority  of  mining  districts  use  the  malleable  A 
or  AA  bucket,  while  in  southwestern  .Missouri  and  there- 
abouts the  buckets  arc  of  steel,  all  of  the  same  cross- 
on,  and  sold  at  so  much  an  inch.  Aboul  one-third 
of  the  capacity  of  the  bucket  is  available,  and  it  is  perhaps 
to  figure  on  quarter  capacity  for  ordinary  duty 
and  to  take  care  of  sudden  rushes  of  feed. 

In  order  that  the  buckets  discharge  freely,  hol< 
Y±  to  Rs  in.  in  diameter,  about  5  in.  apart,  are  drilled  in 
their  bottoms.  This  practice,  I  am  told,  was  started  in 
Colorado  years  ago.  It  is  used  in  the  Cceur  d' 
was  called  to  my  attention  by  Mr.  McGillivary,  foreman 
of  the  Timber  Butte  mill,  to  whom  I  am  indebted  for 
many  practical  suggestions  and  corroborations.  This 
sounds  like  bailing  with  a  sieve,  but  it  works  out  nicely. 
Probably  there  is  a  complete  change  of  the  pulp  in  a 
bucket  from  the  time  it  starts  tip  until  it  reaches  the 
head  pulley.  The  holes  prevent  the  sands  from  concen- 
trating in  the  bottom  of  the  bucket.  At  other  places  jets 
of  water  to  clean  out  the  buckets  appeal'  to  be  necessary. 


FIG.     6.     LOAD     AND     DIS- 
CHARGE     AT     RECOM- 
MENDED SPEEDS 


The  spacing  of  the  buckets  is  from  12  to  "20  in.,  it 
being  generally  rei  ogni  -  d  that  th<  n  should  bi  afficient 
room  between  them  to  prevent  interference  in  Bllh 
spacing  of  twice  the  projection  seems  to  approximate 
practice.  When  the  buckel  is  bolted  directly  to  the  belt, 
there  is  sufficient  relative  motion  between  the  two  to  cause 
considerable  wear:  leather  or  rubber  washers  are  n 
keep  them  apart  and  to  allow  free  passage  to  the  sand  and 

grit  which  otherwise  might  work  in  between.     S times 

the  bell  has  been  protected  from  the  imp  i  ream  of 

ore  l"  a  short  piece  of  belt  running  perhaps  halfway  to 
the  next  bucket  above  and  to  which  the  protected  bucket 
may  or  may  not  he   fastened.     As  this  has  not   becomi 

ral  practice,  it  may  have  been  because  sand  con' 
between  the  belts  and  cause  wear  on  the  belt. 

The  big  item  of  first  and  operating  cosl  is  the  belt.  Its 
strength  and  number  of  plies  should  be  based  upon  the 
load  it  i-  to  carry,  the  load  increasing  directly  as  the  lift 
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FIG.  T.  ELEVATOR  SPEEDS  FOR  DIFFERENT  PULLEY 

DIAMETERS 

if  bu  remains  constant,  and  increasing  spi 

I.  with  the  width.  As  larger  head  pulleys  with  in- 
i  reased  belt  speed  would  be  used  for  those  lifts  that  arc 
now  considered  outside  the  realm  of  bucket  elevators, 
the  spai  :n^  of  buckets  could  be  increased  for  the  same 
capacity,  and  the  belt  pull  need  not  be  excessive.  In  the 
table  following,  some  consideration  has  been  given  to 
this;  the  number  of  plies  of  the  belt  is  rather  tent 
based  on  experience  and  judgment  rather  than  calculation. 

II       BELT-AND-BUCKET  ELEVATOR  DATA 


11  :igh1 

Min. 

Reo- 

Height 

C.-C, 

Min. 

Rec- 

Warn., 

d  Belt,  Xo. 

Diazn., 

ommen* 

1 1- 

In. 

Diameter 

Plies 

Ft. 

In. 

Diameter         Pi] 

20 

24 

30 

5 

Sll 

60 

1- 

30 

30 

36 

6 

90 

6i 

96 

40 

36 

48 
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100 

72 
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8 

120 

si 

120 

60 
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t  :, 

10 

llll 

96 

132 

70 

■>4 

72 

10 

108 

144                  20 

The  life  of  the  belt  depends  upon  external  conditions 
rather  than  upon  the  normal  stretching  and  releasing  of 

-  up  and  discharges  the  load  and   I 
over  the   pulleys.     Besides   the  wear  mentioned  in  the 
previous  paragraph,  what  is  usually  a  greater  wear 
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place  between  the  belt  and  the  pulleys.  Boot  conditions, 
some  of  which  may  be  reduced,  are  responsible  for  this. 
In  many  plants  the  material  is  fed  directly  into  the  boot, 
or  even  where  the  ore  is  supposed  to  be  fed  into  the 
buckets  there  are  spills,  the  boot  is  rilled  up  with  coarser 
material,  some  of  which  gets  between  the  belt  and  the 
pulley,  is  pressed  into  the  belt  and  acts  as  a  grinding 
medium  for  both  pulleys  and  belt.  Old  rubber  belting 
on  mill  scrap  piles  will  show  several  plies  worn  through 
on  the  pulley  side,  the  impressions  of  the  elevator  bolts 
indicating  the  side.  On  small  pulleys  with  not  enough 
tractive  surface  to  prevent  abnormal  slips  of  the  belt,  the 
wear  will  be  excessive  and  the  loss  of  power  serious.  So 
far  as  I  can  determine,  it  is  better  to  divide  up  any  rubber 
covering  between  the  two  sides  of  the  belt. 

Boot  pulleys  will  average  about  (i  in.  in  diameter  less 
than  head  pulleys,  and  even  more  metal  should  be  put  in 
the  rims  if  anything,  for  the  boot  pulley  is  working  down 
in  the  sand  and  rock.  It  is  even  more  necessary  to  press  in 
the  shaft  to  prevent  sand  working  in  and  wearing  it 
loose.    Various  types  of  bool   bearings  are  used,  depend- 


FIG.   S.     SUGGESTED   METHODS   OF    FEEDING 

ing  upon  the  conception  of  the  difficulties  there  in  the 
mind  of  the  deviser.  In  southwestern  Missouri  a  loose- 
fit  hard  cast-iron  bearing  is  stink  down  in  the  dirt  with 
no  protection.  When  it  wears  out,  another  is  used. 
Others  use  fairly  long  shafts  that  bring  the  bearings  away 
from  the  trouble:  another  uses  bearings  with  stuffing- 
boxes  on  the  pulley  side,  the  bearings  having  closed  ends 
on  the  opposite  sides.  In  another  case  a  collar  on  the 
shaft  fits  into  a  recess  on  the  end  of  the  bearing  and  pro- 
tects the  wearing  surfaces.  All  these  should  have  grease 
lubrication,  depending  upon  a  ring  of  grease  to  keep  the 
dirt  out.  Take-ups  are  really  nothing  more  than  these 
bearings  so  mounted  on  a  frame  that  a  screw  may  be  used 
to  bring  the  boot  pulley  into  proper  relationship  with  the 
belt.  Manufacturers'  catalogs  show  quite  a  variety. 
Two  special  types  of  boot  pulleys  have  had  consid- 
rable  success — the  one  used  by  the  Utah  Copper  Co. 
and  its  subsidiaries  and  the  M.  P.  Boss  pulley,  both  of 
which,  I  believe,  have  1 n  described  before  in  the  tech- 
nical press.  The  Utah  pulley  uses  a  fixed  axle  and  has 
an  oil  well  in  the  hub,  the  ends  of  which  are  closed  with 
stuffing-boxes.  The  Boss  pulley  may  be  said  to  be  rim- 
less, for  in  place  of  rim  are  a  number  of  bars  connected  to 
a  double-cone  hub,  the  idea  being  to  give  less  contact,  to 
let  the  pieces  of  rock  and  sand  fall  between  the  bars  and 
to  deflect  them  out  of  the  pulley  by  the  cone. 

Methods  of   Feeding   Elevators 

Boots  run  all  the  way  from  a  close-fitting  cast-iron  or 
steel  affair  to  a  cellar  as  big  as  the  ordinary  hotel  room. 
Where  the  rock  is  coarse  it  is  desirable  to  spout  directly 
into  the  buckets  and  let  the  few  spills  be  picked  up  by  a 
following  bucket,  usually  in  a  close-fitting  boot.    In  some 


dry  elevators  a  steel  plate  close  up  to  the  path  of  the 
buckets  is  used  in  a  wooden  boot:  it  is  hinged  at  one  end, 
and  the  other  has  a  small  ratchet  drum  so  that  it  can  be 
quickly  emptied  and  closed  again.  If  the  material  handled 
is  fine  sands  or  slimes  with  plenty  of  water,  the  cellar 
boot  is  all  right,  the  spouting  can  be  led  in  anywhere  and 
the  agitation  of  the  passing  buckets  keeps  things  stirred 
up  and  from  settling  and  piling  up.  Provision  should  be 
made  for  emptying  the  boot  by  means  of  a  door  or  trap. 

Except  where  very  fine  material  is  discharged  into  the 
boot  at  any  convenient  place,  the  best  practice  spouts  into 
the  rising  buckets  at  a  point  high  enough  up  so  that  there 
is  an  additional  bucket  below  to  catch  the  spills.  Some 
say  that  the  material  should  enter  at  a  point  18  in.  above 
the  center  line  of  the  pulley,  others  on  a  45°  line  through 
the  center  of  the  shaft.  They  all  amount  to  the  same 
tiling.  In  southewestern  Missouri,  where  they  do  not  spout 
into  the  buckets  but  into  the  boot,  the  claim  is  made  that 
the  impinging  sharp  rock  particles  cut  the  belt  more  than 
the  wear  caused  by  digging  out  of  the  boot  with  its  extra 
wear  on  buckets  and  increased  power  consumption. 

Mill  men  will  agree  that  it  is  theoretically  desirable  to 
load  the  bucket's  with  the  least  shock,  which  might  be  ac- 
complished by  spouting  the  feed  in  the  direction  of  motion 
of  the  buckets.  Using  a  scheme  as  shown  in  A,  Fig.  8, 
the  relative  velocities  of  feed  and  buckets  would  be  about 
one-half  of  that  where  the  spouting  is  straight  in;  B  is 
a  sort  of  reverse  of  the  present  cast-iron  boots,  spouting 
in  the  direction  of  motion  of  the  buckets.  In  both  cases 
a  suitable  boot  must  be  provided.  For  the  B  case  a  3-ft. 
free  fall  would  give  the  velocity  of  the  buckets  to  the  feed 
for   ordinary   elevators. 

The  average  bucket  elevator  is  vertical.  Sometimes  the 
line  of  the  rising  buckets  is  inclined  ahead  from  2  to 
6  in.,  the  theory  being  that  the  bucket  should  "lie"'  on  the 
belt  and  so  reduce  the  pull  on  the  elevator  bolts.  I 
question  whether  this  practice  has  any  advantage  over  a 
truly  plumb  belt.  Some  belts  are  inclined  as  much  as 
10°  in  the  direction  of  the  discharge.  Except  as  a  hori- 
zontal displacement  is  obtained,  there  is  no  advantage, 
and  the  belt  must  be  kept  tighter.  That  the  horizontal 
displacement  may  be  a  distinct  advantage  in  some  cases 
goes  without  saying.  In  some  of  the  Lake  Superior  mills 
are  elevators  of  about  20-ft.  centers  running  on  an  incline 
of  about  45°,  raising  reasonably  small  quantities  of  table 
middlings.  The  belts  are  4  and  6  in.,  pulleys  about  30  in. 
diameter  with  a  single  supporting  roll  midway  between 
the  pulleys  under  the  carrying  side.  Speed  is  about  1-5C 
ft.  per  min.,  and  the  feed  is  spouted  into  the  bucket. 
In  western  Nevada  I  saw  a.  belt  conveyor  inclined  about 
35°  or  more,  handling  fine  dry  sands,  strips  of  old  belt- 
ing being  riveted  on  at  short  intervals  to  hold  the  mate- 
rial :  thus  the  gap  between  the  elevator  and  the  conveyor 
is   spanned. 

It  is  probably  unnecessary  to  refer  to  the  elevator  tn*i 
is  a  prominent  feature  of  gravel-  and  rock-crushing  plants 
for  construction  purposes,  some  of  which  find  their  way 
into  the  mining  game.  The  belt  rises  at  an  angle  about 
22y2"  ;  rubber  belt  is  generally  used.  The  buckets  are  oi 
steel,  V-shaped  and  close-spaced,  rollers  are  placed  undei 
the  rising  belt  at  short  intervals,  head  pulleys  are  rela- 
tively small  and  belt  speeds  are  around  200  ft.,  per  min 

On  the  flat  mill  sites  of  southwestern  Missouri  ant" 
its  allies  in  the  neighboring  corners  of  Kansas,  Oklahoma 
and  Arkansas,  the  elevator  seems  to  thrive  best.     Then 
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i!n\  can  Qiake  two  elevators  grow  where  was  before. 

Their  practice  must  be  recognized  as  designed  to  lit  the 
local  conditions,  lor  in  addition  to  the  flat  mill  sites  they 
have  an  ore  which  invariably  breaks,  large  or  small,  into 
mar  relatives  of  the  Indian  arrow-head  with  never-failing 
cutting  edges,  and  they  use  a  flood  of  water  in  their  jigs. 
Perhaps  15%  of  the  power  in  the  mill  is  for  lifting  water. 
Five  elevators  make  a  very  ordinary  mill:  there  must  be 
lose  to  100  mills  in  the  district — a  grand  total  of  two 
thousand  elevators.  Feed  is  spouted  into  rather  open 
wooden  boots  with  the  bottom  planking  close  up  to  the 
path  of  the  buckets.  Eere  the  pulley  sizes  are  smaller 
than  in  other  cam])-  '.'  I,  30  ami  36  in.  are  the  customary 
diameters  of  head  pulleys,  while  hoot  pulleys  are  20,  '.'I 
and  30  in.,  some  of  them  crowned  and  some  of  them 
straight  face.  Lifts  are  rather  low  except  in  the  case  of 
tailings  elevators,  which  may  run  to  50  ft.  Where  addi- 
tional elevation  is  needed  on  a  tailings  pile,  a  second  or  a 
third  elevator  is  added:  they  .all  them  "dummies.'-  The 
belt  is  somewhat  inclined,  the  housing  conforming  to  the 
bell  on  the  rising  side  and  Vertical  on  the  descending. 
Belt  speeds  are  around  300  ft.  per  min.,  although  one  or 
two  are  up  around  500  ft.  per  min. 

Belt  elevators  are  reasonably  efficient,  probably  more 
-I  than  the  centrifugal  pump  except  in  eases  where  the 
head  pulley  does  not  afford  sufficient  traction  or  where 
not  enough  attention  is  paid  to  details.  The  chart  gives 
in  convenient  form  the  data  on  capacity  and  horse- 
power that  one  ordinarily  has  to  consider  when  selecting 
an  elevator  ami  providing  the  drive.  It  checks  fairly 
well  with  examples  from  practice.  To  select  an  elevator 
for  capacity,  the  point  is  found  where  the  horizontal  line 
nf  moisture  or  water  ratio  intersects  with  the  diagonal 
of  equivalent  dry  ton- :  the  curve  to  the  right  of  that  point 
indicates  the  bucket  to  be  used.  The  equivalent  dry  tons 
per  ".'I  hr.  i-  found  in  the  following  manner:  Suppose  a 
60-in.  head  pulley  is  used,  buckets  to  he  spaced  at  16  in., 
and  considered  to  carry  one-third  capacity.  From  Fig.  7 
we  find  that  a  belt  speed  of  500  ft.  per  min.  is  about,  right  : 
there  will  be  125  full  buckets  per  minute.  If  250  dry 
tons  per  day,  carrying  (i  parts  of  water,  is  to  Lie  raised, 
the  equivalent  dry  tons  on  a  1009c  full-bucket  basis  will 
be  200,  so  we  use  the  diagonal  of  200  tons  dry  and  find 
that  a  20-in.  AA  bucket  should  be  used.  The  specific- 
gravity  line  was  drawn  in  at  the  time  of  making  the  dia- 
gram, and  was  left  in.  thinking  it  might  be  of  value  to 
those  whose  daily  business  requires  consideration  of 
pulps.  It  connects  the  specific-gravity  values  at  the  top 
with  the  pulp  ratio  and  moisture  values  at  the  side.  Note 
that  for  dry  rock  the  specific-gravity  relation  no  longer 
holds.  There  are  air  voids  between  the  piece-  of  material, 
and  accordingly  the  curves  arc  stopped  at  the  33%  mois- 
ture line  and  come  hack  as  straight  lines  to  the  dry  line 
on  a  basis  of  20  cu.ft.  to  the  ton.  The  vertical  lines  in 
the  diagram  represent  actual  tons  of  live  load  of  ore, 
water  and  other  material  lifted  in  21  hr.  The  horsepower 
in  the  middle  diagram  is  that  considered  as  due  to  load 
alone,  while  the  lower  part  takes  care  of  the  friction  in 
the  bearings  and  drive. 

Many  of  the  practical  data  used  in  this  article  have 
been  taken  directly  from  practice.  The  section  of  the 
housing  in  Fig.  1  is  from  the  mill  at  Cananea  :  perhaps 
David  Cole  will  not  recognize  the  offspring.  If  anyone 
finds  anything  of  value  belonging  to  him  herein,  it  is  a 
pleasure  for  me  to  return  it  to  the  owner. 


Bl     Li  Oil  -    I..    WlTTICH* 

Several  experimental  llotation  plants  have  been  in- 
stalled in  the  Joplin  district,  hut  with  one  excepti thai 

of  the  Mining  and  Flotation  Co.)  of  Denver,  none  has  yet 
proved  successful.  The  lirst  experiment  was  conducted 
two  years  ago  on  slimes  from  the  1'riscilla  mill  of  the  Un- 
derwriters Land  Co.,  west  id'  Joplin.  This  plain  is  no 
longer  in  operation.  The  Picher  Lead  Co.  has  at  Picher, 
Okla.,  an  experimental  plant  that  is  not  yet  productive. 
The  American  Zinc.  Lead  and  Smelting  Co.  i-  experi- 
menting with  llotation  at  its  Prosperity,  Mo.,  mines,  but 
has  not  \et  reported  profitable  operation.  Other  smaller 
experiments   along   this   line    have    been    tried. 

The  plant  of  the  Mining  ami  Flotation  Co.  of  Denver 
is  mi  a  lease  of  the  Granby  .Mining  and  Smelting  Co.. 
in  Leadville  Hollow,  two  miles  northwest  of  the  bust 
center  of  Joplin.  The  work  of  bringing  the  plant  to  a 
point  of  profitable  operation  has  been  in  the  bands  of 
S.  I'.  Warren,  who  holds  the  secret  on  the  nature  of  the 
composition  of  oils  employed.  The  chief  ingredient  is 
pine  oil.  the  cost  of  which  is  50c.  per  gal.  The  plant  is 
handling  80  tons  of  ore  a  day.  taken  from  a  tailings  pile  of 
the  old  Gravity  mill,  operated  many  years  ago.  The  tail- 
ings have  already  been  run  through  one  mill  that  operated 
on  the  lease  several  years  ago.  and  the  metallic  con- 
tents down  to  barely  more  than  1%.  have  already  been 
removed.  This  extremely  thin  dirt  is  yielding  about  1% 
blende,  and  a  small  percentage  of  galena,  the  daily  recov- 
ery in  Ht  hr.  being  about  1,600  lb.  of  concentrate  out  of  80 
tons  of  tailings  handled.  Half  of  the  recovered  concen- 
trates comes  from  a  flotation  cleaner  and  a  single  Arbuth- 
not  table,  used  to  improve  the  grade  of  the  concentrate-, 
while  the  other  half  comes  from  four  Wilfley  sand  tables 
that  handle  the  coarser  ore  that  does  not  pass  through  the 
flotation  cleaner. 

Although  the  plant  has  not  yet  reached  the  state  of 
perfection  that  the  operators  expect  of  it,  the  approxi- 
mate' daily  cost  of  operation  is  $20.  while  the  concentrates 
recovered  are  valued,  at  present  prices,  at  $5n  to  si'.n. 

Two  teams  and  drivers  scrape  the  tailings  to  the  mill 
hopper,  where  the  ore  is  elevated  to  a  revolving  screen  of 
1-niiii.  mesh,  the  oversize  being  discarded,  as  no  crushing 
devices  are  employed.  Undersize  passes  into  a  hopper 
the  bottom  of  which  the  coarser  ore  is  elevated  by  a 
screw  classifier  into  a  separate  hopper  whence  it  passi  - 
unto  the  tour  sand  tables.  The  fine  ore,  escaping  elevat- 
ing h\  the  -eivw.  passes  into  a  settling  tank  from  the  bot- 
tom of  which  it  is  drawn  off  through  four  openings  and 
pumped  up  to  the  top  end  of  a  six-cell  flotation  cleaner. 
From  >  •_,  to  :;  i  Hi.  of  oil  is  used  per  ton  of  dry  slime. 
The  oil  froth,  alter  leaving  the  Arbuthnot  table  at  the  bot- 
tom of  the  flotation  cleaner,  passes  back,  along  with  the 
middling  from  the  table,  to  the  settling  tank  and  is 
again. 

In  each  of  the  six  cells  of  the  cleaner  is  an  impeller 
that  revolves  at  a  peripheral  speed  of  1.100  ft.  per  min.. 
thus  whipping  the  oil.  water  and  ore  mixture  to  a  froth 
that  rises  to  the  surface  of  the  water  in  a  layer  about  2 
in.  thick.  From  each  cell  this  froth  is  skimmed  off  with 
a  slowly  revolving  scraper.  The  froth  goes  direct  to  a 
launder  that  (ce'h  onto  the  cleaning  table,  where  clean 
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water  washes  the  oil  free  from  the  ore.  From  the  sixth 
cell  are  drawn  off  the  tailings,  consisting  of  material  that 
•  I  float  m  the  oil  froth. 
The  dry  slime  that  passes  into  the  flotation  cleaner. 
having  been  relieved  of  a  large  percentage  of  coarser  ore 
and  much  gangue  matter,  passes  into  the  flotation  treat- 
ment materially  enriched  above  its  formation  when  being 
scraped  into  the  first  hopper  from  the  tailings  heap.  The 
loss  of  blende  in  the  flotation  tailings  is  reduced  to  a  mini- 
mum. The  little  plant  is  operated  by  a  50-hp.  motor,  and 
there  is  enough  material  in  sight  to  keep  it  in  operation 
for  years. 


MnlMnftg  aft  AE©.sS?.a 
Treaclwell 

The  240-stamp  mill  of  the  Alaska  Treadwell  company 
in  1915  had  a  duty  per  stamp  day  of  4.31  tons.  One 
pound  of  chrome  steel  in  the  shoe-  crushed  2.7  tons  of 

DETAIL  COSTS  OF  MILLING 


Labor  Cost: 
Crushermen   and    helpers. 

Laborers    

Feeders    

Amalgamators    

Sampler     

Foremen    

Carpenters    

Engineers    


240-Stamp  Mill 

Cost  per  Ton 


Total    direct    labor. 
Supplies: 

Shoes     

Dies    

Cams    

Bossheads     

Tappets  and  keys 

Mortars    

Mortar    extras    


Copper  plates 
Quicksilver  .  . 
Lubricants  .  . 
Vanner  belts   . 

Belting    

Miscellaneous 


.023 
.002 
.006 
.002 


$0,103 

$0,015 
.003 
.004 
.005 

.mi.-. 
.003 
.003 


300-Stamp  Mill 
Cost  per  Ton 
$0,002 
.003 
.025 
.016 
.015 
.001 
.004 
.003 


Total  direct  supplies 

Subsidiary  Accounts: 

Building    repairs    

Electrical   repairs    

Mechanical  repairs   

I'ower    

Train    service    

ping    

Douglas    Island    general    expens 

i  lc   lights    

heat    

Tailings  expense    

Pumping   salt    water 

Compressed    air    

Central   crushing    

Central    tramming     

Experimental    


.001 
.002 

.001 

.HI}.-, 


JO. 013 
.002 

.018 

o 

.001 
.002 
.014 
.002 
.005 

'  '.oio 

.002 
.037 
.014 
.002 


Total  subsidiary  accounts. 

Total    costs    

Recapitulation: 

Crushing    

ing    

Stamping    

Concentrating    


Labor    

Supplies    

Subsidiary  accounts 


Tons  ore    crushed    

Tons  sulphur*  I 


1.016 
.003 

mil 

.oos 

.004 
001 

.004 
.002 
.001 
.006 

'.cii2 

.003 
.010 


$0,004 
.004 
.012 
054 
.001 
.001 
.009 
.002 
.002 
.008 
.006 
.001 
.036 


$0,156 
$0,302 

$0.03S 
.016 
.189 
.059 

J0.302 

$0,069 
.077 
.156 

$0,302 
551. OSS 


Sulphuret    Expense.    19,17 


Tons   Total 

Cost  per  Ton 

Labor    $0,436 

Supplies    .090 

Train  service    .087 

Sulphuret    car    expense .101 

Assaying     .020 

Cyaniding     3.244 

Douglas   Island   general   expense .062 

San  Francisco  office,  charges  on  cyanide  bullion .344 


ore  and  1  lb.  in  the  dies  crushed  5.83  tons.  In  the  300- 
stamp  mill  the  duty  per  stamp  day  was  5.31  tons  and 
1  lb.  of  chrome  steel  in  the  shoes  crushed  2.44  tons 
ore  and  in  the  dies  crushed  4.09  tons.  The  cost  of  mill 
ing  was  -$0,312  for  both  mills. 

By  Paul  W.  Gaebelein* 

At  the  cyanide  plant  of  the  Baker  Mines  Co.,  Cornn 
copia,  Ore  the  pulp,  both  sands  and  slimes,  is  handled 
entirely  by  air-lifts.  In  the  following  brief  description 
two  of  the  air-lifts  are  taken  up  in  detail  and  illustrated 
the  first  handling  sands  and  the  second  .-limes  pulp. 

The  ore,  after  being  crushed  in  stamps  to  25-mesh.  is 
classified  in  a  duplex  Dorr  classifier,  the  sands  being 
lifted  by  air  to  the  leaching  tanks  and  the  slimes  being 
treated  in  three  Dorr  agitators  20  ft.  diameter  and  16  ft. 
deep,  three  Dorr  thickeners,  and  a  Portland  continuous 
filter.  The  plant  ha-  three  air-lifts  for  pumping  sands 
and  -limes,  and  compressed  air  is  also  required  for  the 
operation  of  the  Dorr  agitator-  and  the  filter. 

Compressed  air  is  supplied  by  a  Sullivan  compressor 
class  WG3,  belt-driven,  size  14x12  in.     This  compresso 
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FIG.  1.     DETAILS  OF  SAXD  LIFT 

is  operated  at  120  r.p.m..  and  at  5,000  ft.  altitude  has  a 
capacity  of  215  cu.ft.  per  min.  Air  i>  compressed  to 
15  lb.,  which  is  sufficient  for  the  operation  of  the  air-lift 
system.  The  power  consumption  under  these  conditions 
is  12.5  hp. 

Fig.  1  illustrates  the  sands  lift.  As  the  sands  are  dis- 
charged from  the  Dorr  classifier,  they  drop  into  a  mixing 
box  in  which  they  are  diluted  with  barren  solution  in 
the  proportions  of  4  of  solution  to  1  of  sand.  This  rate 
of  dilution  has  been  found  satisfactory  both  for  the  suc- 
cessful operation  of  the  air-lift  and  the  automatic  dis- 
tributors with  which  the  leaching  tanks  are  equipped. 
The  sketch  show-  the  construction  of  the  lift  in  detail. 
The  amount  of  sand  handled  per  day  is  40  tons,  diluted 
with  160  tons  of  barren  solution.  Fig.  2  illustrates  the 
air-lift  between  No.  2  and  No.  3  thickeners.  The  situa- 
tion of  No.  2  thickener  is  such  that  it  requires  a  rather 
Jong  pipe  line  to  transfer  the  pulp  to  a  point  from  which 
it  i  an   iie  lifted  to  No.  3  thickener.     The  lift  is  rather 
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a  high  one,  owing  to  the  fact  that  No.  3  thickener  is  at 

sufficient  elevation  to  allow  the  pulp  to  How  by  gravity 
to  the  filter-stock  tank  ami  thence  to  the  filter.  The 
slimes  handled  are  very  tine  ami  colloidal.  Pig.  ','  gives 
the  air-lift  in  elevation.  It  handles  approximately  25 
tons  per  day  of  slime-  at  a  dilution  ratio  of  1  :  1,  or  Tit) 
tons  of  pulp  per  day.  'The  thickness  of  the  pulp  delivered 
hv  the  thickener  is  regulated  by  placing  nozzles  of  various 
sizes  in  a  reducer  placed  as  shown  in  the  sketch.  The 
reducer  is  from  1  to  2  in.,  and  the  nozzles  are  2-in.  pings 
drilled  through  the  top.  Kadi  thickener  is  equipped  with 
a  set  id'  nozzles,  ami  these  are  changed  as  the  flow  of 
pulp  demands. 

While  the  air-lift  system  of  handling  pulp  is  not  the 
most  efficient,  it  lias  numerous  advantages  over  the  use 
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FTG.    2.      AIR    LIFT    FROM    SLIME    THICKENER 

of  sand  and  slime  pumps.  Some  of  these  advantages  are 
low  first  cost,  simplicity,  absence  of  repairs,  avoidance  of 
delays  due  to  repacking  and  repairing  pumps  and  practi- 
cally continuous  operation.  The  system  at  the  Baker 
Mines  Co.'s  plant  has  given  satisfaction  and  practically 
continuous    service. 

as 

IrSoIlIlEffiiges5  Mill  OpeiPsv^noEaSj,  fl<9>115 

During  1915  the  Bollinger  Mill,  at  Timmins,  in  the 
Porcupine  district  of  Ontario,  treated  a  total  of  441,236 
tons,  of  which  334,750  tons  came  from  the  Hollinger 
mine  and  106,486  tons  from  the  Acme.  The  total  value 
of  this  ore  was  $3,384,666,  or  $10.11  per  ton.  The 
mill  treated  917  tons  per  day,  operating  an  average  of 
93.8%  of  the  possible  running  time.  The  mill  duty 
per  24  hr.  of  actual  running  time  was  978  tons,  and 
the  stamp  duty  per  24  hr.  of  running  time  was  14.72, 
Of  the  value  unrecovered,  $81,763  was  in  the  form  of 
concentrates  that  were  stored  for  re-treatment  and  $133,- 
090  was  lost  in  tailings.  The  recovery  amounted  to 
83,169,813,  making  an  extraction  of  about    93.65%. 

The  amount  of  cyanide  consumed  per  ton  of  ore  was 
0.574  lb.;  of  lime,  1.896  lb.;  of  zinc,  0.467  lb.;  of  acid. 
0.0032  lb.:  of  lead  acetate,  0.00-2 1  lb.  There  were  L.909 
tons  of  solution  precipitated  for  each  ton  of  ore  treated. 
and  0.241  lb.  of  zinc  was  added  for  each  ton  of  solution. 
The  accompanying  table  shows  the  distribution  of  all 
milling  costs,  which  total  up  to  almost  exactly  $1  per 
ton  treated. 

During  the  year  9,500  tons  of  concentrates  were  stored 
for  re-treatment,  and  now  that  the  plant  for  treating 
this  material    has    been   put   into  proper   shape,   it   will 


be   gradually     reclaimed    until    it    has   all    been    treated. 
Their   are    in    process   of    installation    extra    tube    mills 
and  s    i  reening  plant,  bj   means  of  which  it  is  pro] 
to   relieve  the  stamps  of  the  duty  of   further  crushing 

on  that  portion  of  the  ore  that  comes  Er the  breaker 

in  condition   li nough   for  direct   tube  milling.     The 

continuous-decantation  plant  is  heme  increased  bj  the 
addition  of  two  rows  of  10-ft.  lank-.  Six  Dorr  agitators, 
26  ft.  diameter  by  18  ft.  dee]),  have  been  installed  to 
secure  a  longer  period  of  treatment  for  the  ore.  The 
concentrating  plant,  has  been  rearranged  to  make  room 
for  the  agitators,  and  a  tube  mill  has  been  installed   in 

DISTRIBUTION  OF  MILLING  COSTS 


Per  ron 

Account 

Labor 

Stores 

Total 

Mil'ed 

General  milling  charges 

$7,115.83 

!?.s.r,i',2  li. 

S15.777.99 

$0,036 

10,183.89 

023 

Tailings  disposal   

3,364  23 

2,356.81 

5,721.04 

013 

263.54 

2,781    in 

.;  nil  84 

1)117 

Heal  in" 

1,594.35 

8,200.72 

9,795.07 

022 

ag  m  bins 

:;,  ill  55 

. :  144. 55 

IIIIS 

Crushing 

14.124.04 

13,038  12 

27.162.16 

062 

m.ii.v.t  r,7 

8,484  97 

19,144.64 

043 

Stamping 

13,906.04 

' 

48,575.26 

110 

Classification     and     tube 

11,142.92 

77,709  27 

88,852  19 

202 

10,662  in 

4,821  65 

15,484  05 

035 

Handling  concentrates..    . 

1,3S(P  Ml 

1,763  in 

3,153.29 

1)117 

Treating  concentrates. . . . 

1,231.21 

1,246.66 

2,477.87 

006 

4,621.18 

6,420.08 

11,041.26 

Thickening 

2,471  40 

[,803  66 

4,275.06 

009 

Agitation  and  continuous 

S.055.10 

2,258.76 

10,313,86 

.023 

Efiltra i 

10,082  30 

10,037.87 

20,120.17 

046 

Neutralizing 

1,334.33 

4,533.17 

5,867.50 

.013 

Clarifying   and   precipita- 

2,796.04 

29,283.96 

32.080.00 

073 

11,304  81 

17,889.47 

.041 

Pumping  solutions 

5,168.51 

6,211.36 

11,379.87 

.026 

<\:n,M. 

6.92 

63,352.18 

63,359.10 

.144 

Cleaning  mill 

6,245.94 

6,245.94 

.014 

Alterations           

5,337  98 

4,386.53 

9.724  51 

.022 

3,067  82 

1,825.57 

4,893.39 

.011 

Maintenance  of  buildings. 

474.39 

147.31 

021.70 

001 

8145,329.13 

8305,299.54 

$450,628.67 

81  022 

116,079.21 

1.090 

Cost  on  334.750  tons  Hollin 

8334,549.46 

$0  999 

circuit  with  the  two  smaller  agitators  for  treating  con- 
centrates. It  is  expected  that  by  means  of  these  altera- 
tions the  capacity  of  the  mill  will  be  raised  to  1,900 
tons  per  day  and  that  a  slightly  improved  extraction 
will  be  obtained,  owing  to  the  increased  agitation  pro- 
vided. 


At  the  joint  meeting  of  the  Xew  York  sections  of  the 
American  Electrochemical  Society  and  the  American 
Institute  of  Mining  Engineers,  held  at  the  Chemists' 
Club.  Xew  York,  May  12,  Professor  Richards  told  of 
flotation  experiments  that  were  carried  out  at  a  Tennes- 
see zinc  plant  where  a  mill  of  commercial  size  was  built, 
based  on  the  result  of  laboratory  tests  which  were  very 
flattering.  The  mill  operations  did  not  coincide  with 
the  results  obtained  in  the  laboratory,  and  for  a  long 
time  the  reason  for  the  discrepancy  was  a  mystery. 

Finally,  question  arose  as  to  whether  the  fact  that  the 
laboratory  tests  were  carried  out  in  a  flotation  machine 
made   of   brass   and   the  mill   units   were   made   of 
did  not   account  for  the  difference,   assuming  that 
sulphuric  acid  had  attacked  the  brass  of  the  flotation 
thine  sufficiently  to  get  some  copper  sulphate  in  solution. 
Copper  sulphate  was  experimentally  added  to  the  wooden 
tanks  in  the  plant,  and  as  satisfactory  results  were   se- 
cured as  had  been  previously  obtained  in  the  brass  cell 
in  the  laboratory.  Professor  Richards  said  that,  although 
the  satisfactory  results  had  thus  been  obtained,  th 
ticular  role  that  the  copper  sulphate  played  in  th 
stance  had  not  been  explained. 
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Plhotog'raplhis  frosa  Hlhe  Field 


INTERIOR  OP  THE  CALUMET  &  HECLA  CONCENTRATOR  AT  LAKE  LINDEN,  MICH, 
steel-frame  building  incorporates  all   that  is  most  modern  and  best   in   concentration  practice, 
important  table  floors  is  shown  in  the  illustration 
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TWO    PRINCIPAL  MILLING   PLANTS   OF   THE   OATMAN  DISTRICT,  ARIZONA 
*The  upper  view  is  of  the  Tom  Reed  mill,  at  Oatman,  center  of  the  newly  developed  gold  field,  and  the  lower  is  of  the  Gold 
Road   mill,   at  Gold   Road.      Neither   mill   is   a  result   of   recent  excitement  in  the  district 
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By  Herbert  A.  Megraw 


SYNOPSIS— Various  theories  of  the  functions 
performed  by  oils  in  flotation  processes  hare  been 
propounded.  The  reduction  of  surface  tension 
and  the  preferential  oiling  of  mineral  particles  arc 
the  most  prominent  of  these  duties.  The  way  of 
their  accomplishment  is  discussal  and  same  ex- 
amples are  given  of  how  it  works  out  in  pro,  tice. 


The  oils  used  in  the  flotation  process  are  many  and 
their  qualities  vary  within  extremely  wide  limits,  so  that 
it  appears  that  with  ores  of  certain  classes  certain  oils 
may  be  used,  while  with  different  ores  oils  having  different 
qualities  must  be  made  use  of  in  order  to  produce  success- 
ful results.  It  has  seemed  apparently  true  that  any  par- 
ticular kind  of  oil  is  not  necessarily  applicable  to  all  ores, 
or  perhaps  it  would  be  better  to  say  that  the  same  oil 
will  not  produce  equally  successful  flotation  results  with 
all  ores.  That  has  been  the  theory  heretofore  and  is  an 
assumption  that  most  metallurgists  have  taken  for  granted 
and  have  not  seriously  questioned.  Apparently,  however, 
the  statement  is  not  so  broadly  true  as  has  been  believed, 
and  there  are  some  who  go  so  far  as  to  say  it  is  not  true  at 
all.  The  belief  is  not  rare  that  an  oil  that  will  success- 
fully promote  flotation  concentration  on  any  particular 
ore  can  be  used  in  making  flotation  concentrates  on  an- 
other ore,  if  the  other  conditions  are  so  varied  as  to  make 
them  applicable. 

Of  course  it  is  not  intended  to  make  the  statement 
that  all  oils  will  produce  satisfactory  flotation  froths,  for 
it  is  well  known  that  some  oils  produce  good  froths  while 
others  do  not,  but  the  point  desired  to  lie  brought  out  is 
that  an  oil  that  makes  a  good  froth  in  one  case  will 
produce  froth  in  another  ease  if  the  proper  conditions  are 
provided  ;  that  is,  as  to  the  nature  of  the  pulp,  solution  and 
combination  of  the  two.  The  conditions  of  oil  quantity 
and  the  presence  or  absence  of  a  high  degree  of  agitation 
must  also  be  properly  arranged  to  suit  each  case. 

The  Purpose  of  Oil  in  Flotation 
The  function  of  oil  in  flotation  is  a  point  that  has  not 
yet  been  definitely  settled.  The  primary  function,  which 
has  been  clear  since  tin.'  inception  of  the  flotation  process, 
is  that  the  oil  serves  to  reduce  the  surface  tension  of  water 
and  thus  provide  for  bubbles  and  froth  of  more  lasting 
character  than  eould  be  formed  without  its  use.  In  prac- 
tice some  operators  have  brought  out  the  theory  that 
only  with  the  lasting  bubble  in  the  froth  can  the  best 
results  in  flotation  be  obtained.  If  that,  however,  is  the 
only  use  of  oil.  what  shall  we  say  about  those  surface- 
tension  and  gas-bubble  processes  in  which  no  oil  is  used, 
such  as  the  Maequiston  process,  the  Wood  process  and  the 
others  of  like  nature?  In  these  cases  flotation  is  success- 
fully accomplished  without  the  use  of  any  oil  wdtatever 
On  the  other  hand,  the  flotation  processes  that  are  used 
on  the  largest  scale  and  the  "ivs  that  are  achieving  the 
greatest  success  arc  those  in  which  nil  is  used.  It  seems 
evident,  therefore,  that  in  addition  to  the  function  of  re- 
ducing surface  tension,  which  the  <>il  undoubtedly  does 
accomplish,  there  must  be  further  work  that  it  performs. 
One  of  the  properties  of  oils,  it  may  lie  pointed  out,  is 


their  preferential  adhesion  to  mineral  rather  than  to 
gangue  particles.  This  is  a  fact  that  has  been  emphasized 
l>\  a  huge  number  of  experimenters  and  one  that  has 
been  accepted  as  true  up  to  a  comparatively  recent  time. 
Now  there  are  many  who  believe  that  there  is  no  selec- 
tive action  whatever  and  that  the  difference  in  action  of 
the  oiled  minerals  and  gangue  particles  is  due  to  other 
forces  altogether.  In  spite  of  this  suspicious  attitude, 
however,  it  seems  almost  certain  that  there  is  a  certain 
preferential  action,  the  oil  adhering  to  mineral  particles, 
particularly  of  a  certain  kind,  rather  than  to  the  siliceous 
gangue  particles  of  an  ore. 

Preferential  Oiling  of  Mineral  Particles 
A  careful  examination  of  a  pulp  containing  oil  that  has 
been  added  for  flotation  purposes  will  show  that  the  ma- 
jority of  the  mineral  particles  are  more  or  less  oiled, 
while  the  great  majority  of  the  gangue  particles  do  not 
carry  oil.  This  is  subject  to  some  qualification,  however, 
for  oils  of  certain  classes — vegetable  frothing  oils,  for 
example — are  often  found  in  the  gangue  and  not  in  the 
mineral  concentrates.  Such  condition  is  probably  due  to 
the  solubility  of  these  oils  in  water,  since  they  are  not  to  be 
found  directly  in  contact  with  gangue  particles,  but  in 
the  pulp  tailings.  This  subject  will  be  treated  in  further 
detail  later.  Whether  this  adherence  is  due  to  preferen- 
tial action  between  oils  and  mineral,  one  cannot  at  the 
present  time  definitely  say,  but  the  fact  remains  never- 
theless. As  to  why  the  oil  tends  to  prefer  the  sulphide 
particles,  we  know  practically  nothing.  The  reason  prob- 
ably depends  upon  the  fundamentals  of  adhesion,  which 
is  one  of  the  few  forces  of  nature  upon  which  extremely 
little  light  has  been  thrown  so  far  by  scientists.  As  a 
matter  of  fact,  there  are  only  a  very  few  persons  who 
know  much  about  adhesion,  while  to  the  majority  of  even 
the  scientists  the  cause  of  it  is  as  unknown  as,  for  instance, 
gravitation.  We  can  certainly  say  nothing  about  the  oil- 
ing of  mineral  particles  that  will  throw  any  light  upon 
the  preference,  if  such  exists,  for  the  oil  to  coat  the  min- 
eral particles  rather  than  the  gangue  particles. 

It  is  a  well-known  fact  that  there  are  surface  forces 
that  may  change  completely  the  tendency  of  bodies  to  act 
in  any  particular  manner.  If  we  assume  it  to  be  a  basic 
fact  that  mineral  particles  do  become  oiled  in  preference 
to  siliceous  gangue  particles,  it  is  not  so  difficult  to  im- 
agine that  there  would  be  a  tendency  between  the  oiled 
mineral  particles  and  the  gas  bubbles  to  remain  in 
contact  with  one  another,  the  buoyant  tendency  of  the 
gas  then  tending  to  lift  the  mineral  in  the  froth.  The 
well-known  fact  that  solid  particles  carry  electric  charges, 
and  that  these  charges  in  the  mineral  and  gangue  parti- 
cles are  or  may  lie  of  different  kinds,  should  be  borne  in 
mind  in  the  elaboration  of  any  theory  of  flotation  or  the 
function  of  oils  in  the  process.  The  additional  fact  that 
these  particles  with  electric  charges  migrate  in  the  elec- 
Iric  field,  their  direction  varying  according  to  the  charge 
they  carry,  must  also  be  remembered  and  may  serve  as  a 
hint  toward  the  official  preferential  separation  of  minerals 
and  gangue.  In  an  ordinary  dilute  pulp  this  migration 
may  be  found  to  account  for  the  fact  that  the  minerals 
become  more  or  less  separated  from  the  gangue,  and  may 
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Iso  help  to  explain  why  the  minerals  will  take  an  oil 
ilm  more  easily  and  promptly,  even  if  not  to  the  entire 
xclusion  of  the  gangue  particles. 

An  objection  to  the  electric  basis  for  a  theory  of  this 
ind.  however,  is  found  in  the  statemeni  b]  authorities  on 
olloiils  that  tins  difference  in  electrostatic  charge  is  a 
.I'op.'i'tv  of  colloids  only  ami  doi  no!  ap  •'•••  1  >  particles 
f  practical  size  in  suspension.  Such  particles,  say  these 
uthorities.  all  carry  charges  of  !  ind,  and  there 

.ouM  therefore  be  no  tendency  toward  separation  unless 
he  oil  Film  on  mineral  particle-  tends  to  change  the  char- 
cter  of  the  charge  or  to  Insulate  the  particle. 

The  surface  films  on  particles  will  also  have  an  import- 
m  effect  upon  results.  Surface  films  may  he  of  four 
solid,  liquid,  gaseous  or  electric.  In  solid  surface 
BOB  we  have  as  an  example  the  limonite  coating  formed 
n  various  mineral  particles — for  instance,  bornin — which 
Are  or  less  effectually  prevents  it  from  being  sua  essJ  all] 
t'parated  by  flotation.  It  may  be  noted  that  if  this  sur- 
ace  film  is  changed  or  removed,  flotation  of  the  particles 
ia\  take  place.  This  is  accomplished  in  practice  by 
sitiLT  an  acid  solution,  or  electrolyte,  which  removes  the 
fide,  tints  enabling  the  particles  to  he  floated.  The  re- 
loval  of  this  solid  film  may  permit  the  oil  film  to  be 
ormed  on  the  particles,  which  may  account  for  its  ready 
otation   under   the   changed  conditions. 

The  Functions  of  the  Oil  Film 
Thus  we  see  that  there  are  at  least  two  functions  of  the 
oil :  First,  to  reduce  the  surface  tension  of  the  liquid 
so  that  a  more  permanent  gas  bubble  may  be  formed  and. 
second,  to  preferentially  oil  the  mineral  particles  so  that 
some  other  effects,  yet  to  he  discussed,  may  he  permitted 
to  take  place.  The  fact  that  the  introduction  of  certain 
substances  into  the  pulp  solution  may  entirely  change  the 
'effect  of  an  oil  is  significant.  Oils  that  produce  a  perfect 
froth  under  normal  conditions  may  he  so  influenced  that 
they  will  not  produce  a  froth  at  all  if  certain  substances 
are  introduced  into  the  solution.  It  may  be  noted  that  all 
of  these  substances  are  deflocculating  agents — that  is.  such 
substances  as  will  permit  the  oil  to  become  emulsified  and 
maintain  itself  in  that  condition.  While  it  may  still  re- 
lain  the  property  of  reducing  the  surface  tension  of  the 
water  through  solubility  or  miscibility,  and  may  permit 
the  formation  of  bubbles  (although  tin-  is  not  usually  the 
ease),  the  emulsified  oil  is  still  in  such  condition  that  it 
apparently  cannot  effectively  oil  the  mineral  particles, 
so  that  it-  function  will  not  he  sufficiently  well  per- 
formed to  enable  it  to  lie  of  use  in  promoting  a  flotation 
concentration,  as  has  been  noted  by  Van  Arsdale. 

As  to  the  service  performed  by  the  oil  film  on  a  mineral 
particle,  reference  t"  re.  enl  discussion  on  the  theory  of  flo- 
tation indicates  that  a  prime  requisite  for  the  flotation 
of  a  particle  is  the  presence  of  a  surface  film  having  the 
property  of  refusing  to  be  wet  by  water.  The  oil  incn 
this  property.  The  surface-tension  theory  of  flotation 
necessitates  the  presence  of  this   non-wet   surface. 

To  provide  a  non-wet  surface  on  the  mineral  particle. 
the  oil  used  to  supply  the  film  must  lie  such  that  it  will 
not  he  wet  by  water.  or  some  constituent  must  he  a 
to  the  water  that  will  prevent  it  from  wetting  the  oil. 
Many  oils  will  not  be  wet  by  water,  hut  some  of  them  will, 
and  the  latter  are  not  suitable  for  use  in  flotation  unless 
something  be  added  to  the  water  to  prevent  the  wetting 
action.  Some  acids  supply  this  quality.  If  we  attempt 
to  explain  the  quality  of  an  oil  to  be  wet,  or  not,  by  water, 


'me  again  to     ie  insu untable  bar:  iet  o 

phenomena,  me  can  explain  thai  quality. 

I'   i-  i"  -  ered,  however,  that   in  t 

this  talk  about  oils  and  their  effect,  they  are  no 
materials  thai  can  form  a  non-wet  film  on  solids.     There 
are  some  3olids  thai  w  ill  do  it ;  perhaps  -.  ami 

no!    impossibly,   electric   surfaj  e  charges,      [f      a     bi  i  n 
shown  that  colloidal  61ms  of  .-nine  kinds  may  he  so  mi 
ulated   a-   to    produce   this   result. 

"'I-  in  genera]  then,  may  he  divided  into  two  gri 
the  tir-t  containing  those  oils  whose  duty  it  i-  to  provide 
i1"     non  we1    film   on    the  surface   of   the   particle;   and 
frothing  ml-,  which  serve  to  make  the  froth  possibL 
reducing  the  surfai  e  tension  by  water. 

Coal  Tab  a--  ax  Auxiliary  in  Flotation 

It  is  unfortunate  but  true  that  at  the  present  time  the 
realization  of  the  functions  that  oils  have  to  pi 
not  give  us  any  advance  information  as  to  what  kinds  will 
he  suitable  to  certain  ores.  So  far  it  is  altogether  a 
matter  of  practice,  the  old  rule  of  cut-and-fit  being  the 
only  one  from  which  much  practical  information  can  be 
derived.  Every  flotation  plant  finds  an  oil  particularly 
suited  to  the  ore  being  treated  if  the  experiments  are 
carried  far  enough.  There  seems  to  be  no  one  oil  that 
will  give  equally  satisfactory  results  in  every  case.  Coal 
tar  may.  however,  become  a  universal  oil  when  employed 
as  a  base  for  making  good  working  mixtures  of  oils.1 
Fntil  the  latter  part  of  1914  the  principal  oils  utilized 
fur  flotation  in  this  country  for  copper  ores  were  wood- 
distillation  products  and  cresol.  The  price  of  cresol, 
about  30e.  per  gal.,  has  made  its  use  costly,  even  though 
as  little  as  two  pounds  of  it  per  ton  of  ore  is  required,  is 
compared  with  coal  tar.  which  costs  only  about  5c.  per 
gal.  Later,  other  coal-tar  products  less  expensive  than 
i  resol  came  into  use,  and  finally  coal  tar  itself  aided  by 
gent,  such  as  pine  oil.  Pine  oil,  however, 
is  also  quite  expensive,  and  subsequent  experiments 
show  that  coal  tar  with  from  10  to  25%  creosote  gave 
equally  good  results.  Until  these  experiments  had  been 
performed,  coal  tar  was  not  considered  as  a  flotation  agent 
in  this  country,  nor  was  it  ever  experimented  with  here, 
although  it  had  been  mentioned  in  some  English  patents. 
The  experiments  to   led  to  its  adoption  in  one 

large  mill,  and  many  others  are  now  experimenting  with 
it  and  getting  g 1  results. 

There  is  considerable  difference  in  the  behavior  of  dif- 
ferent tars,  and  it  might  he  said  that  while  classed  as 
coal  tar,  the  usual  run  of  this  material  is  really  gas  tar, 
or  tar  resulting  from  the  manufacture  of  gas  from  coal. 
These  oils  are  byproducts  and  naturally  can  be  bought 
cheaply.  A  Dumber  of  experiments  have  been  carried  out 
using  this  oil  as  a  basis  on  ore  of  a  porphyritic  nature 
carrying  aboul  1.69?  copper,  mostly  chalcocite,  with  some 
opyrite  and  about  0.159<  o  ride.  Coal  tar  does  not 
froth  very  well,  producing  a  lean  froth,  although  one 
lity.     Pine  oil  d  in  combination 

with  the  coal  tar.  the  pine  product  being  a  good  frother 
and  the  combination  of  the  two  producing  a  carrying 
that  gives  good  results  in  concentration.     A  mixta 

oal  tar  and  %Q%  pine  oil  produces  first-class  con- 
centrates. The  price  of  pine  oil,  however,  is  high,  and 
its  use  should  be  avoided  whenever  possible.    The  coal-tar 
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products — cresol,  creosote,  etc. — which  formerly  served 
alone,  are  now  mixed  with  the  coal  tar  in  proportions  up 
to  about  20%.  The  mixture  thus  obtained  is  excellent  in 
both  the  pneumatic  and  agitation  types  of  machines. 

When  coal  tar  is  used  long  enough,  it  alone  gives  low- 
grade  tailings  together  with  high-grade  concentrates.  It 
requires,  however,  that  the  ore  be  held  in  agitation  such 
an  inordinately  long  time  thai  the  practice  is  not  consid- 
ered satisfactory,  and  i(  is  usually  better  to  add  some 
frothing  oil  along  with  it  to  produce  the  results  in  a 
shorter  time.  Some  tars  may  not  give  any  results  at  all 
when  used  alone,  but  as  soon  as  a  very  little  of  such  an  oil 
as  pine  oil  is  added,  good  results  are  often  obtained  imme- 
diately. The  amount  of  oil  will  vary  according  to  the 
ore,  grade  of  concentrates  and  tailings  desired:  0.005% 
of  it  will  work  a  marvelous  change  in  its  effect  upon  some 
ores. 

As  the  amount  of  tar  increases  in  proportion  to  pine  oil. 
the  amount  of  concentrates  increases  and  the  mineral 
content  of  the  tailings  decreases.  This  may  be  on  account 
of  the  proportion  that  coal  tar  bears  to  the  mixture,  or  it 
may  be  because  of  the  amount  of  oil  resulting  from  in- 
creasing the  amount  of  coal  tar.  Rough  experiments  seem 
to  indicate  that  it  depends  upon  the  amount  of  mixture 
employed. 

In  a  description  of  flotation  tests  on  ores  from  Bisbee 
and  Cobalt,  Herbert  J.  French  makes  some  interesting 
observations  on  oils.2  In  experiments  on  Bisbee  ores  the 
character  of  the  material  is  described  as  porphyritic,  the 
copper  existing  almost  wholly  as  cupriferous  pyrite,  chal- 
cocite  and  malachite.  The  total  copper  amounted  to 
6.04%.  After  testing  the  ore  in  the  slide  machine,  the 
tailings  were  analyzed  for  sulphur,  whence  the  percent- 
age of  extraction  of  the  sulphides  could  be  eompiuted. 

Tests  ox  Various  Kinds  of  Oils 

Several  oils,  such  as  flsh.  sperm,  whale,  corn,  cylinder. 
pine,  pine-tar,  lard  and  cottonseed  oils,  were  tried  under 
fixed  conditions.  Both  qualitative  tests,  by  shaking  oil, 
acid,  ore  and  water  in  test  tubes,  and  quantitative  tests 
on  the  slide  machine  were  made.  Of  those  oils  available 
it  was  found  that  pine-tar  oil  gave  the  maximum  ex- 
traction with  the  minimum  weight  of  froth.  Pine  oil 
and  fish  oil  both  gave  good  results,  but  the  froth,  in  addi- 
tion to  being  of  nonselective  character,  did  not  seem  so 
lasting  with  either  of  these  as  that  given  by  pine-tar 
oil.  The  character  of  the  froth  obtained  by  the  other 
oils  mentioned  did  not  seem  to  indicate  successful  opera- 
tion; hence  tin;  pine-tar  oil  was  selected  as  the  most  desir- 
able. In  the  experiment  tallied  out  at  room-temperature 
m  100  grams  of  ore.  the  pulp  containing  sulphuric  acid. 
with  a  3-min.  period  of  agitation,  it  was  found  that  the 
itraction  increased  with  the  weight  of  oil  added.  A  cer- 
tain point,  however,  i-  reached  beyond  which  more  oil 
do  a  not  increase  the  extraction  sufficiently  to  warrant  its 
use  in  larger  amounts.  It  is  also  evident  that  with  the 
increase  of  oil,  other  condition  being  the  same,  more  of 
the  gangue  floats.  In  other  words,  the  action  of  the  oil 
becomes  nonselective  with  im  .  e  above  a  certain  point. 
In  another  experiment,  varying  the  acid,  it  was  again 
found  that  there  is  a  point  beyond  which  further  addition 
of  acid  is  useless.  When  time  is  i  n  a  s  factor  for 
variation,  it  is  found  that  the  '  ation  is  continued 


the  better  the  results.  And  again,  when  the  temperature 
is  the  factor  to  be  varied,  it  is  found  that  from  50°  to  65° 
0.  gave  as  good  extraction  as  could  be  had. 

Experiments  were  then  made  upon  ores  from  the  Conia- 
gas  Mining  Co.,  Cobalt,  Ont.  This  ore  contains  about 
13  oz.  of  silver  per  ton,  mainly  in  the  form  of  pyrargyrite, 
proustite.  argentite,  dyscrasite  and  native  silver.  The 
procedure  was  about  the  same  as  for  the  Bisbee  ore.  but 
in  this  case  the  tailings  were  analyzed  for  silver.  In  the 
first  test,  which  was  made  with  different  kinds  of  oil,  pine- 
tar,  fish,  sperm,  corn,  whale,  cylinder,  rape-seed,  lard 
and  cottonseed  oils  were  tried,  and  it  was  clearly  demon- 
strated that  pine-tar  oil  was  far  superior  to  the  others. 
Rape-seed  oil  gave  a  comparatively  good  extraction,  but 
it  was  noticed  that  the  froth  was  not  so  lasting  as  that 
produced  by  the  pine-tar  oil.  The  amount  of  oil  was  next 
varied,  and  in  this  case  there  was  a  recurrence  of  the 
phenomena  of  critical  quantity.  It  was  shown  that  beyond 
2y2  grams  per  100  grams  of  ore,  no  benefits  were  derived 
from  additional  oil. 

Examples  of  the  Use  of  Mixed  Oils 
At  the  Gold  King  mine,  at  Gladstone,  San  Juan 
County,  Colo.,3  a  low-grade  silver-lead  ore  is  treated  by 
flotation,  the  oils  used  being  carbolic  and  creosote.  Car- 
bolic oil  is  fed  to  the  pump  used  to  hoist  the  pulp  to  the 
stock-  tank,  while  creosote  oil  is  fed  to  the  first  compart- 
ment of  the  agitator  and  pine  oil  is  fed  to  the  fourth 
compartment  of  the  agitator,  300  c.c.  of  total  oil  per  ton 
of  pulp  being  used.  In  this  case  no  acid  is  found  neces- 
sary. 

At  a  flotation  mill  in  Mexico,4  the  best  flotation  agents 
among  those  tested  were  pine  oils,  a  low-grade  giving  as 
good  results  as  the  better  varieties.  The  F.  S.  pine  oil 
of  the  General  Naval  Stores  Co.,  which  costs  26c.  per  gal. 
f.O.b.  factory,  has  given  exceptionally  good  results.  For 
the  best  work  in  flotation  it  was  necessary  to  have  this 
oil  present  to  the  extent  of  0.6  lb.  per  ton  of  ore.  In 
actual  plant  practice,  where  the  water  is  returned  again 
and  again  to  the  top  of  the  mill,  the  consumption  of  oil 
would  reach  about  14  ^'-  Per  ton  °^  ore-  Pine-tar  oil 
is  much  cheaper.  It  gives  good  extraction,  but  the  grade 
of  concentrates  are  low.  Cresylic  acid,  when  used  with 
pine  oils,  increases  the  extraction  about  14  oz-  °f"  silver 
per  ton.  This  hardly  pays  for  its  use.  It  may  be  said  in 
connection  with  cresylic  acid,  however,  that  aside  from 
any  function  it  may  have  in  assisting  the  actual  formation 
of  froth,  it  has  the  property  of  reducing  the  adhesion  be- 
tween oils  that  would  ordinarily  be  wetted  by  water,  and 
[he  water  itself.  Therefore  the  function  of  cresylic  acid 
in  the  flotation  process  would  seem  to  be  in  its  quality 
of  robbing  water  of  the  ability  to  wet  certain  oils. 

It  may  be  noted  that  so  far  in  the  review  of  the  oils 
used  coal  tars  have  proved  themselves  to  be  poor  frothers, 
and  to  get  a  sufficient  volume  of  froth  to  make  good  re- 
covery if  is  necessary  to  add  something  else  as  a  frothing 
agent.  Pine-tar  oil,  pine  oil,  creosote,  etc.,  are  the  ones 
usually  required.  At  the  Inspiration  mill,  in  Arizona, 
the  flotation  mixture  is  80%  crude  coal  tar,  15%  light 
oil  or  creosote  and  5%  pine  oil.  At  the  Daly-Judge,  a 
mixture  containing  40%  crude  coal  tar,  40%  creosote 
and  -.'()%  pine  oil  is  used.  In  the  Coeur  d'Alene  country, 
wood  creosote  is  used  on  zinc  ores,  and  on  some  copper 
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plain  turpentine  will  work,  bul  pine  oil  is  better. 
latin-  seems  to  have  the  property  of  making  a  brittle 
l  that  dues  not  seem  to  last  long  on  reaching  the  Bur- 
nt the  floating  machine,  an  advantage  in  many  cases. 
Bote  and  light  oil  makes  an  elastic  envelope  that  will 
nil  to  great  size  before  bursting.  The  pine-oil  bubbles 
rarely  be  over  i  ,  to  |  -  in.  in  diameter.  Castor  oil, 
nil.  oleic  acid,  palm  oil.  sperm  oil  and  other  oils 
lubricating  nature  have  in  general  hern  replaced  by 
more  or  less  soluble  or  miscible  in  water,  such  as 
■iitiiir.  pine  oil.  eucalyptus  oil  and  all  other  coal- 
wood-tar  distillations.  Extremely  volatile  oils,  such 
aphtha,  gasoline,  ether  and  alcohol,  do  not,  appar- 
■.  have  any  effect  themselves  aside  from  the  property 
ley  have  of  dissolving  oils  and  thus  making  them  more 
luble  or  miscible  in  water. 

On   some   of   the   mixed    lead-zinc   ores   of   the    Coeur 

Aleiie  country  a  mixture  of  three  part-  pine  oil  and  one 

irt  creosote  seems  to  work  very  well.    The  quantity  used 

about  0.5  to  0.1  lb.  per  ton.     At  the  Silver  Peak  mill, 

ferranderie,  N.  S.  \Y..  Australia,  the  best  flotation  re- 

ilts  were  obtained  by  the  use  of  two  oils.     Eucalyptus 

'ina   was  used  as   a   frothing   agent    and   a   dark 

pricating-oil  mixture  as  a  carrier.'1    The  pulp  was  beated 

i  120     1'..  at  which  best  results  were  secured.     The  con- 

imption  of  eucalyptus  oil  was  :; 4  to  lio  lb.  tier  ton.  and 

I.'  the  mineral-oil  mixture  "2  to  ?H  lb.  per  ton. 

The  Qualities  of  Tim:  Oil- 

In  discussing  flotation  oils  up  to  this  point  it  will  be 
'tiee.l  that  then-  have  been  references  to  products  from 
ine  distillation,  sometimes  called  pine  oils  and  some- 
mes  referred  to  a-  pine-tar  nils.  It  might  he  assumed 
t  first  hand  that  this  was  simply  two  different  ways  of 
leaking  of  the  same  thing,  but  such  is  not  the  ca  .  be- 
Mse  the  products  are  different.  Pine  oil  is  produced  by 
ie  steam  treatment  of  pine  wood,  cut  up  into  small 
ieces.  while  pine-tar  oil  is  obtained  through  the  destruc- 
ive  dry-heat  treatment  of  the  wood.  According  to  the 
pacifications  of  the  United  States  Navy  Department. 
ine  oil  is  defined  as  "a  properly  prepared  light,  straw- 
ojfired  oil.  produced  by  redistillation  of  heavy,  high-boil- 
lg-point  fractions,  resulting  from  the  steam  distillation 

!   w |  turpentine,  and  having  a  strong  aromatic  odor 

ffltembling  turpentine."  This  oil  should  have  a  - 
ravity  of  not  less  than  0.930  or  more  than  0.0945  at  60° 
\.  and  upon  distillation  should  show  at  least  75^?  dis- 
ifing  between  200c  and  220°  C.  The  same  authority, 
efining  pine-tar  oil.  savs  :  "A  properly  prepared  distil- 
ite  from  straight  pine  tar.  which  latter  has  been  obtained 
iy  destructive  distillation  of  pine  wood."  It  will  ;. 
hen.  that  the  two  products  are  different  and  are  not  neces- 
sary interchangeable  in  use  where  experiments  bave 
'ecu  made  upon  onh  oni  . 

Some  tests  have  been  made  on  pine  oils,  in  one  of  which 
he  oil  was  noted  as  orange  in  color  and  having  a  specific 
,'ravity  of  0.9-15.  In  this  experiment  2  lb.  of  the  oil  was 
ised  per  ton,  and  2  lb.  of  acid  was  added  to  the  pulp  and 
igitated  one  minute  before  the  oil  was  added.  It  was 
ound  that  by  using  tic  oil  thus,  a  good  product  was  ob- 
ained,  but  by  making  two  or  more  operations  on  the  same 
nilp.  adding  1  lb.  of  the  pine  oil  first  and  then  at  the 
second  operation  a  pound  of  oleic  acid,  a  high-grade  prod- 
ict  was  also  produced.     In  te<tiiur  two  or  three  kinds  of 
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fiine  oil  in  combination  with  oleic  and  other  oil-,  it  was 
found  that  a  consistently  good  product  was  obtained 

time,  and   that    the   )  lereeiit  - -e  ,,l    extraction  illcrea-ed    witli 

the  number  of  operation-  thai  weiv  performed  on  the  pulp, 
up  to  the  point  where  practically  all  the  sulphide  had  been 
in  I  he  oil. 
In  describing  the  flotation  process  at  the  Oneida  St 
mill,  at    blah. i  Springs,  Colo..   I!.  \V.  Smith'  points  ou1 
that  .nl  at   the  rate  of  •>!,(,  lb.  per  ton  of  dry  feed  was 
added.     The  oil  cost  was  materially    reduced   by  mixing 
three  different  kinds — in  this  case  consisting  of  one  pari 
of  mixed  crude  wood  tar.  fairly  cheap:  one  part  of  spirits 
of  turpentine,  more  expensive;  ami  four  parts  of  a  cheap, 
local  mineral  oil.     The   mineral   ml   constitutes  a    i 
base  for  carrying  the  other  oils.     Tt  is  not  always    po- 
lo find  a  mixture  that  will  give  a  clean,  high  reco 
and  at  the  same  time  make  clean  products.     By  mixing 
in  this  way.  however,  the  cosl    per  gallon  for  oil  on   th 
ground  was  reduced  from  45c.  to  2:5c.     This  reduces  the 
cost  of  oil  per  ton  of  crude  mill  feed  from  6c.  to  3c. 

Oils  Used  at  the  Anaconda  Mill 
In  the  description  of  flotation  at  Anaconda,  the  kind 
of  ml  used  fur  their  flotation  has  been  noted  by  Laisl 
and  Wiggin2.  A  product  that  has  heretofore  been  little 
used  in  flotation,  hut  has  been  the  subject  of  some  ex- 
perimentation, is  a  sludge-acid  kerosene  that  has  been 
employed  by  Minerals  Separation  and  i-  called  M.S.  :;;. 
It  was  used  practically  all  through  the  experimental  work 
at  Anaconda  and  gave  highly  satisfactory  results.  Al- 
to the  weather  in  iron  drums  during 
winter  months,  if  gave  no  trouble  by  becoming  too  vis- 
ion-. One  barrel  of  oil  from  the  Western  Oil  Co.  was 
tested  durii  e  February,  but  did  not  give  as  satisfactory 
results  as  the  oils  from  Standard  Oil  Co.  and  the  Union 
Oil  Co.  of  San  Francisco.  One  barrel  of  oil  from  the 
Midwest  Refining  Co.  was  tested  during  February,  but 
did  not  give  the  results  obtained  on  the  other  two.  From 
the  Producers  Refining  Co.  came  an  oil  that  could  not 
••id.  as  it  bad  solidified  in  the  barrels  and  did  not 
become  liquid  after  standing  for  days  at  a  temperature 
of  60     F.  or  better. 

During  the  experimental  work  creosote  oils  were  t> 
with  varying  results.  The  creosote  from  the  Cleveland 
Cliffs  Iron  Co..  of  Marquette.  Mich.,  is  obtained  as  a  by- 
product in  the  manufacture  of  charcoal  from  hard  pine. 
This  is  known  as  M.S.  X.,.  :>,:;.  the  number  given  to  it 
by  the  Minerals  -  Co.     It  wa-  used  practically 

throughout  the  entire  work  with  highly  satisfactory  re- 
sults. Creosote  from  Pensacola  Tar  and  Turpentine  i 
of  Gull  Point,  Fla.,  was  used  in  considerable  quantity 
in  experimental  work.  It  gave  fully  as  good  result-  as 
the  Cleveland  dill's  creosote.  It  is  made  from  Geo 
pine  and  is  known  as  No.  100  by  tin-  Pensacola  company. 
A  barrel  of  creosote  front  the  Crichton  Pine  Products  Co., 
of  Alabama,  was  tested  and  gave  good  results.  A  tesl 
was  made  using  a  barrel  of  tar  creosote  from  the  Butte  I 

Works,  and  fairly  g 1  results.     The  test  was 

too  short  to  be  conclusive,  but  it  was  thought  that  the  tar 
creosote  wou]  tisfactory  results. 

In  testing  the  Callow  machines  a  mixture  of  oil  con- 
taining tar  creosote  from  the  Barrett  Manufacturing  Co. 
was  used  with  good  results.     In  the  laboratory  experi- 

'"Flotation  Replaces  Cyanide,"  "Eng.  and  Min.  Journ.,"  Jan. 
15,    1916 

-Bulletin  A.   I.  M.   E.,  March,   1916. 


54 


ENGINEERING    A.ND    MINING    JOURNAL 


Vol.  102,  No.  1 


i  was  found  thai  ■  ■  '   results. 

i  the  bimber-treating  plants  ai  Rocker  comes 
in. in  the  J.  I'.  Lewis  Co.,  of  Moline,  III.     It  did  i 
g I  results,  although  the  test  was  too  short  to  be  abso- 
lutely conclu 

The  Arin-lh  dboc  usbou    Prodi  cts 
The  :  v  i'l  kerosene  introduces  a 

new  oil.  or  hydrocarbon  product,  that  has  uoi  been  spoken 
of  before,  the  manufacture  and  production  of  which  is 

not  well  known  by  flotation  men.  The  product  is  one 
from  the  distillation  of  petroleum.  The  lmrning-oil 
team  stills,  consisting  of  from  65  to 
i  ;l  charged,  are  treated  at  the  rate  of 
5  to  10  lb.  of  66°  commercial  sulphuric  acid  per  bbl.,  in 
e  color  ami  odor  and  also  to  remove 
decomposition  products  which  cause  the  flame  to  smoke 
nicd  iii  lamp-.  The  process  is  performed  in  agi- 
tators,  using  an  air-blast  for  agitation.  In  order  to  get 
the  full  benefil  of  the  acid,  any  water  present  must  first 
he  drawn  off  and  a  small  amount  of  acid  added  in  order 
to  remove  all  the  remaining  water.  This  is  agitated  for 
from  20  to  40  min.,  allowed  to  settle  from  the  oil  and 
then  drawn  oil'.  The  remaining  acid  is  then  added  and 
the  mass  agitated  for  from  one-half  to  one  hour,  allowed 
to  settle  from  3  to  5  hr..  and  drawn  off.  The  acid  treat- 
ment removes  the  tarry  matter  formed  during  distilla- 
tion, also  a  large  percentage  of  the  unsaturated  hydro- 
carbons  and  sulphur  compound.  The  acid  is  turned  almost 
black  after  treatment,  and  is  known  as  sludge  acid.  It 
is  allowi  tie   from  the  oil  and  is  then  drawn  off 

into  tanks  and  delivered  to  the  acid-separating  plant  for 
the  recovery  of  the  acid.  This  sludge  acid  is  the  product 
that  has  ! n  found  useful  in  flotation.  It  will  be  ob- 
served that  it  comi  >.  from  the  treatment  of  light  burning 
oils.  A  similar  process  is  practiced  upon  the  lubricating 
oils,  but  the  sludge  acid  from  these  heavier  oils  is  black, 
asphalt:  tv  viscous — almost  a  solid  mass. 

It,  with  from  the  burning  oils,  is  sometimes 

with  water  in  a  lead-lined  separator,  the  weak 
mcenl  rated   in   lead  pans,  and  finally 
in    stills    of   cast    iron    to    66°    Baume,   and   then   used 
from  this  treatment  is  usually 
■  fuel  or  worked  up  into  pitch.     It  will  be  seen 
that  the  use  o  d  oils  may  possibly  com- 

bine the  features  ,,f  having  the  oils  necessary  for  reducing 
ith    th    acid    required  in  the 
treatment  of  some  particular  i 

In  a  •  oleic  and  coal-tar  oils,  a  cycle 

of  four  i  was  carried  out  on  each.    The 

i    i  cl  al  a  tem- 
1 '  d  hi. aide  com- 

Zn.     The  adi 
■  d  of  the  oleic  oil  and  2  lb.  of  ai  id  per  ton.    I  lean 

Concent:.  ,  ,, 

In    using  the 

lilings  of  1.2%  zinc, 
there  were  fo  i  r  operations   pel  formed. 
1   different   kinds  . 
by  different  manu'.  and   although 

ately  the  same,  s<  u 
in  particulai  I 

pine  oil-. 


It  may  be  noted  that  when  pine-tar  oil  is  used,  a  long 
contact  with  an  acid  solution  will  be  likely  to  cause  the 
froth  to  break  up  and  the  concentrates  to  drop  out  of  it. 
For  this  reason,  where  long  contact  is  essential  it  is  be- 
lieved, at  least  in  some  cases,  better  to  take  an  oil  in 
which  the  pine-tar  product  does  not  exist.  One  of  the 
two  pine  oils  has  been  found  to  contain  pine  tar,  and 
although  it  gives  an  excellent  froth  on  short  agitation, 
long  contact  with  acid  will,  as  has  been  said,  cause  the 
.  oncentrates  to  drop  out  of  the  froth.  Where  acid  is  not 
ii -.1 1,  however,  pine-tar  oils  are  particularly  advantageous 
and  make  splendid  froths. 

A  large  number  of  tests  have  been  made  with  acid 
petroleum  products,  some  of  which  make  "good  flotation 
oils.  In  tests  on  Texas  crude  oils,  most  of  them  have 
been  found  to  give  good  results  in  combination  with  a 
frothing  oil.  The  frothing  oils  used  in  combination  in 
this  case  were  oleic,  stearic,  pine  and  pine-tar  oils.  The 
Texas  crudes  are  usually  known  as  A,  B,  C,  D,  E  and 
F.  Combinations  containing  half  of  these  Texas  oils  and 
half  of  one  of  those  that  have  been  mentioned  as  froth- 
ing agents  were  tried,  and  most  of  them  gave  very  good 
results.  The  Texas  crude  "A,"  in  proportion  of  .one- 
half  to  one-half  of  stearic,  however,  requires  consider- 
able agitation.  This  agitation  is  more  than  is  required 
when  the  other  combinations  of  oils  are  used.  The  com- 
bination of  the  Texas  crude  "C"  with  oleic  acid,  in  "the 
proportion  of  half  and  half,  froths  pretty  well,  but  the 
froth  did  not  show  much  strength  nor  stand  up  well. 

The  Minerals  Separation  oils  have  already  been  re- 
ferred to,  but  in  some  cases  they  are  used  in  combination 
with  pine  and  pine-tar  oils,  as  well  as  with  oleic  and 
stearic  acids.  In  a  few  cases,  however,  tests  of  a  mix- 
ture with  oleic  and  stearic  acids  did  not  give  good  results, 
but  there  was  probably  some  local  reason  for  such  an 
outcome. 

Other  Oils  Tested 

Thorough  tests  have  also  been  made  of  such  products 
as  crude  oil,  fish  oil  and  many  others.  Fish  oil  gives 
good  results,  and  a  combination  of  fish  oil  and  oleic  acid 
does  too,  although  it  shows  some  tendency  to  carry  up 
siliceous  matter  with  the  mineral.  Fish  oil  and  pine  oil 
in  combination  do  not  seem  to  do  any  good  -at  all.  In 
the  experiments  made  on  this  combination,  no  results 
were  secured.  Stearic  and  oleic  acids  give  good  results, 
as  also  does  stearic  acid  alone.  Beaumont  oil  with  tar 
oil  and  with  oleic  gives  fairly  good  results,  and  vsome 
paint  oils  may  also  be  successfully  used.  Coal-tar  oils 
have  already  I. ecu  mentioned,  as  has  also 'their  combina- 
tion with  pine  oil  and  other  frothing  agents. 

Pine  oils  and  pine-tar  oils  have  been  tried  in  combina- 
tion with  cottonseed,  lard,  nitrobenzol,  turpentine,  oleic 
a.id,  stearic  acid,  corn  oil  and  other  hydrocarbons.     The 
results  scan   fo  vary  with  the  kind  of  ores  treated.     In 
many  eases  a  good  result  can  be  obtained  with  blende 
ores,  while  the  same  oil  combination  will  not  work  at 
copper.     At  the  same  time,  if  the  oil  mixture  is 
ed   and   also   its   proportion  to  the  dry  ore  itself, 
the  same  oils,  alone  and  in  combination,  may  be  made 
to  do  good  work  on  the  copper  ores.     The  same  applies 
treatment  of  any  other  kind  of  ore  where  changes 
mi  to  give  different  results.     In  spite  of  the 
that  have  been  made  to  discover  some   rule  for 
application  of  various  oils  to  different  kinds  of  ores 


.lulv    1,   191G 


ENGINEERING  AND   MINING   JOURNAL 


55 


and  in  spite  of  Hit'  careful  study  given  to  the  matter, 
no  general  principles  can  be  announced.  At  many  times 
the  experimenters  have  seemed  to  be  on  the  track  of  a 
logical  explanation,  but  with  the  formulation  of  rules, 
numerous  variations  and  objections  to  it  have  cropped 
u[>.  so  that  at  the  present  time  there  is  really  nothing 
that  can  be  laid  down  as  specific 

Tests  have  been  made  on  corn  oils,  and  the  corn  oil 
in  combination  with  pine,  pine-tar,  oleic  and  stearic  acids 
has  been  tried.  All  of  them  give  good  results  under 
some  circumstances  and  poor  results  under  others.  It 
might  be  said  in  general  that  any  oil  will  form  a  good 
flotation  product  if  the  proper  combination  with  its  com- 
plementary oil  is  used.  By  this  is  meant  that  if  a  ear- 
ning oil  is  used,  it  must  be  supplemented  by  a  small 
quantity  of  a  frothing  oil.  The  frothing  oils  and  the 
carrying  oils  are  complementary  to  each  other,  one  sup- 
plying the  qualities  that  the  other  does  not  possess.  There 
are  some  oils  that  combine  the  qualities  of  carrying  and 
frothing  agents,  but  as  a  rule  they  are  so  expensive  that 
they  cannot  be  used  alone,  and  it  is  found  cheaper  to 
use  a  large  quantity,  comparatively  speaking,  of  the 
cheaper  carrying  oil  and  a  much  sma-ller  quantity  of  the 
more  expensive  frothing  agents.  Of  the  Texas  crude  oils 
there  seems  to  be  none  so  far  tested  that  can  Lie  depended 
upon  to  give  satisfactory  results  alone.  They  all  have  an 
asphalt  base  and  bring  forth  a  light,  rich,  unstable  froth. 
In  combination  with  either  pine,  oleic  or  pine-tar  oils, 
they  give  good  results.  They  are  graded  according  to 
their  specific  gravity,  the  lightest  oil  heing  the  Texas  "A" 
and  the  heaviest  the  Texas  "F."  The  latter,  in  com- 
bination with  oleic  and  pine  in  a  proportion  of  one-third 
each,  gave  remarkable  results  on  some  careful  experi- 
ments. 

Comparison  of  many  different  kinds  of  pine  oils  show 
that  there  is  very  little  difference  in  the  product  of  dif- 
ferent manufacturers,  most  of  them  having  about  the 
same  properties.  Oleic  oils  have  been  tested  in  com- 
bination with  corn,  pine-tar,  turpentine  and  other  oils, 
and  also  straight.  In  proper  quantities  they  seem  to 
give  good  results  in  every  case.  Oleic  oils  of  different 
manufacturers  have  been  also  compared,  and  there  seems 
to  be  very  little  choice  between  them. 

Miscellaneous  Oils  Tested 

Tests  on  a  lot  of  miscellaneous  oils  have  given,  in  gen- 
eral, good  results,  although  some  will  not  work  when 
economically  possible  quantities  are  used.  Wood  creosote 
works  well  and  produces  a  good,  thick  froth,  but  has  a 
tendency  to  carry  silica  into  the  froth.  Spike  oil  was 
tried,  but  it  usually  does  not  seem  to  produce  a  froth  that 
is  tough  enough  for  practical  satisfaction.  Rape  oil  pro- 
duces a  pretty  good  froth,  fairly  clean,  although  on  con- 
tinuous subsequent  operations  there  appears  to  be  a 
peculiar  scum  that  interferes  with  satisfactory  flotation. 
Nitrobenzol  is  too  light  for  flotation,  and  no  results  can 
be  had  with  it.  Castor  oil  alone  does  not  usually  pro- 
duce good  results.  In  combination  with  turpentine  it 
will  work  satisfactorily,  but  such  large  quantities  of  it 
have  to  be  used  (up  to  8  or  10  lb.  per  ton)  that  it  is 
not  economically  practicable.  Cottonseed  oil  and  coal  oil 
(kerosene)  alone  did  not  produce  any  practical  results. 
Coal  oil  and  pine-tar  produce  pretty  good  results 
require  a  large  quantity  of  the  oil  in  proportion  to  the 
tonnage    treated.     Turpentine    alone    does    not     pr< 


satisfactory  results,  according  to  experiments,  nor  does 
the  variation  called  turpentine  oil.     All  the  turpentine 

work  fairly  well,  however,  when  coml id  with  a   heav} 

oil.     The  use  of  fish  oil  in  large  quantities  gives  fairly 

g !   results,  but  its  extremely  disagreeable  odor  would 

be  a  drawback.  The  trouble  experienced  when  itearii 
acid  is  used  alone  seems  to  be  that  stearic  brings  the  con- 
gealing point  down,  and  this  oil  also  takes  more  heal  to 
render  it.  liquid  enough  for  use.  It  seems  probable  thai 
coal-tar  oils  and  coal  tars  themselves  will  probably  be 
the  most  generally  useful  oils  in  flotation  processes,  being 
used  as  carrying  oils  and  forming  the  bulk  of  the  oils 
added.  They  must,  however,  be  combined  with  some  oil 
having  frothing  qualities,  such  as  pine,  pine-tar  or  many 
of  the  other  lighter  oils  already  mentioned. 

The  peculiar  result  of  a  large  number  of  oils  tested 
seems  to  be  that  the  only  way  to  determine  whether  an 
oil  is  applicable  for  flotation  of  a  certain  kind  of  ore, 
is  to  try  it  on  that  ore.  And,  it  will  be  noted,  it  is 
advisable  to  try  an  increasing  number  of  oil  combina- 
tions and  quantities.  Since,  as  has  been  mentioned,  it 
is  totally  impossible  to  outline  any  rule  for  forecasting 
the  results  to  be  given  by  oils  of  certain  classes  on  ores 
of  particular  kinds,  a  large  number  of  experiments  is 
absolutely  necessary  to  accurately  determine  such  oil  or 
combination  of  oils  that  can  be  used,  and  the  minimum 
quantity  that  can  he  used  to  secure  the  greatest  econom- 
ical quantity  of  flotation  concentrates. 

Testing  Flotation  Oils 

Oils  may  be  tested  for  their  use  in  flotation  plants  and, 
in  fact,  no  oil  should  be  used  until  a  thorough  test  lias 
been  made  and  its  value  for  use  in  the  plant  proven.  The 
great  difficulty  is  that  there  is  no  standard  way  of  making 
tests  that  will  indicate  the  usefulness  of  an  oil  in  flo- 
tation, so  that  the  usual  method  is  to  choose  a  standard 
ore  on  which  tests  of  all  kinds  are  run  and  recorded, 
the  effect  of  the  oils  being  referred  to  this  particular  ore 
as  a  standard.  This  method  has  been  brought  out  by 
J.  Coutts.3  He  points  out  that  the  first  thing  to  do 
with  an  oil  is  to  measure  its  density  for  future  calcula- 
tion, as  it  will  be  measured  by  volume  in  the  laboratory 
and  there  must  be  some  method  of  transferring  these  vol- 
ume units  into  weights. 

Coutts  classifies  three  different  kinds  of  standard  tests: 
First,  one  for  mixed  sulphides;  second,  one  for  differ- 
ential separation:  and  third,  one  for  the  flotation  of 
copper  and  iron  sulphides.  He  believes  that  oils  high  in 
phlanderene  are  best  for  differential  separation  of  zinc- 
lead  sulphide  ores.  Phlanderene  is  an  oily  constituent 
that  leaves  a  gummy  residue  on  evaporation.  It  may  be 
tested  for  by  evaporating  oils  at  moderate  temperature 
and  examining  the  residue,  or  it  may  be  detected  by  the 
polariscope.  An  oil  giving  a  deflection  by  the  polari- 
si  o] £  60  or  over  is  considered  to  have  a  sufficient  quan- 
tity of  phlanderene  for  use  in  copper  flotation. 

I'm-  testing  the  number  of  drops  of  oil  in  each  cubic 
centimeter  a  small  burette  is  recommended,  the  discha 
orifice  of  which  has  been  made  smaller  by  heating 
dumping  it  up.     About  80  or  90  drops  per  cubic  centi- 
meter  should    be    given    at   normal   temperatures.     The 
number  of  pounds  of  oil  per  ton  of  ore  mind, 

when  the  specific  gravity  and   number  of  drops   in   one 
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cubic    centimeter    arc    known,    from    the    accompanying 
formula : 


■  sp.gr, 


453.6  X  drops  pe  •  c.c. 


=  lb.  of  oil  per  ton 


oils  for  flotation  is  that 

it  i-  qoI  yei  known  what  quality   ii   is  thai   makes  oils 

of  value  for  flotation.     The  only  way  to  find  out  if  an 

oil  will  do  for  this  purpose  is  to  trj   ii  on  the  ere  to  be 

tested.    Some  laboratories  have  under  waj  series  of  tests 

looking  toward  the  determination  of  the  flotation  quality 

the  matter  of  changing  the  qualitj   so 

that  they  may  be  used  for  flotation  successfully.     In  this 

ii.it   had  to  the  mere  mixing  of  oils  to 

secure  good  flotation   froth,  bui   the  actual  changing  of 

quality  of  the  oil  itself  by  such  moans  as  dissolving 

renl  materials  in  it.  sulphonating  it.  or  modifying  it 

by  hi  ii  nt.     Some  progress  is  being  made 

m  "i   oils  of  g 1  quality   fnuii   cheap 

oils  that  can  bi  adily  in  particular  localities. 

jfe>  The  Cl  ossification  of  <  >ils 

.  Produce  Exchange  defines  crude  petrol- 
eum as  follows:     "Crude  petroleum  shall  be  understood 
'    tural  oil,   neither  -teamed   aor  treated, 
men!  or  ether  adulteration,  of  the 
o    is     Be." 
ie  production  of  the  lower  Baume  gravity  oils, 
limitations  in  regard  to  gravity  have  been  relaxed. 
In  (c  .  hether  or  no1   the  pel roleum  con- 

oing  rule,  it  is  usually  distilled  in  10| , 
Ba    mi  gravity  determined  on  each  frac- 
tion.    I"    is  ob  ious   'eit    from   the  coi  iplexity  of  crude 
ling    fraction  would  show  a  some- 
what regular  graduation  in  specific  gravity,  whereas  in 
of  adulteration  it  would  be  more  or  less  irregular, 
e  arc  a  number  of  tests  thai  can   be  performed  on 
oil  to  determine  its  constituents  in  oils  of  different  grav- 
mine  the  quantity  of  sulphur  eon 
.'   it]  of  the  oil,  the  water  contained, 
Burning  oils  are  usually  tested  to  show 
their  flashing  point.     Lubricating  oils  are  also  tested  in 

to    -heu     then-    flashpoint,    and     ill    addil  lull. 

their  viscosity  and  their  cold  test-    thai  i    the  temperature 

at  which  they  become  solid.     All  of  these  are  sei   forth 

in  detail  ii  on  the  sit  rjei  I  of  oils  and  are 

tted  here,  particularly  in  \  ievi 

of  the  tact  that  they  have  no   relation  whatever  to  flo- 

uow  at  the  present  time. 

1 1' >ni  the  pi  are  mai      liquid  fats 

addition  to  the  solid  fat  -.     fn  the  Srsi 

\  table  oils,  be  divided 

nondrying.     In  the  second 

imal    nils,    which    are    subdivided    into 

fish  Oils,  liver  oils  and   blub 

animal  nils. 

:  animal 

and 

nondrying  fats,     [n  thi  come  a  host  ol    lifferenl 

kind-  of  oils,  man;,  of  «  he  h  n  mentioned 

in  this  article  and  hundreds  of  whii  I 

that   almos  .    i    will    produce   an 

oil    having   some   diffi  every  o 

There  are  also  animal  ,i-  of  differe 

and   having  diffi  >  Inly  a    few  oi 


Dumber  arc  of  interest  in  flotation,  because  only  those 
few  occur  in  such  abundance  as  to  be  commercially  cheap 
enough  to  be  used  in  commercial  process  of  this  kind. 


CMle  MSMs 

The  superintendent  of  the  New  Homestake  Mining  Co. 
and  the  manager  of  the  machinery  company  that  makes 
the  Rex  Chilean  mill,  united  in  giving  us  permission  to 
publish  the  letter  of  Peter  Garnnet,  mill  foreman,  which 
he  sent  to  the  Rex  company  as  a  testimonial.  Peter's 
report  is  crude  but  unalloyed  gold.  It  is  not  only  amus- 
ing, but  also  there  is  a  certain  amount  of  technical  infor- 
mation to  be  derived  from  it.  The  first  letter  was 
addressed  to  the  manager  of  the  Rex  company.  The 
testimonial  follows: 

Mr.  Jarvis  Dear  Sir: 
after  bavin  obtande  the  results  that  I  hav  from  the  Rex 
Chilian  Mill  I  have  desided  to  Give  the  PubhYk  a  few 
facts  about  what  they  can  do.  if  you  so  desire  you  may 
hav  the  inclosed  article  publeshed  in  the  mineu  Journal 
or  Magazien,  in  fact  eny  where  you  so  desire,  you  may 
correct  statments  by  Ieeven  out  or  aden  to  eny  thing  for 
your  best  ensterst.  as  I  havent  told  half  that  I  coad 
truthfuly  tell  if  so  amine  too.  I  can  more  than  Bere 
out  every  statment  Made.  T  hav  Som  Pictures  of  the 
Mills  fit  up  with  new-  Steel  and  also  Steel  worn  out.  also 
shoin  weight  of  New  Steel  and  weight  of  old  steel  also 
showin  how  menny  tons  it  Ground  in  waring  a  way- 
more  than  ninty  persent  of  the  Steel.  If  you  deside  to 
hav  the  inclosed  article  poot  in  print  please  Send  me 
a  Copy  of  the  Same,  also  if  you  at  eny  time  desire  eny 
infermation  about  the  Mills  Let  me  no  what  it  is  and 
it.  will  Bee  forth  Comen. 

Very   Respkful  yourse 

Petee  Gahnnet*. 
Malin-ad.     Independence,  [da ho,  General  Delivery. 
P.S.     you    Mite   Send    me   a    Celender   for   Crismess    if 
youre  Company  Deels  in  Such  M.ashenry. 


To  I  loom  it  May  Consern  Set  up  and  take  notis  and 
Gett  a  few  fads  about  Chilian  .Mills  and  what  they  can 
doo.  in  the  first  place  will  say  that  I  hav  ben  in  the 
Mill  Bisness  for  twenty  od  vicars  and  in  five  different 
States  Naniley,  Montana-  -  Idaho —  Utah —  Nevada  & 
Colorado  and  in  late  yiears  hav  handeled  twlve  diferent 
Makes  and  impraved  Makes,  and  hav  allways  Sueeeded 
where  others  laid.  Let  me  say  rite  here  that  there  is 
more  in  the  operatin  of  a  Chilian  Mill  than  the  par- 
ti' kler  Vlake,  for  they  are  all  hilt  to  doo  the  same  work, 
at  the  Present  time  I  am  at  the  New  Homestake  operatin 
fore  Chilian  Mills  of  the  Rex  Make  that  I  installed  more 
than  eighteen  months  a  go.  to  be  asa.k  they  strted  to 
grind  ore  on  the  1  I  of  May  and  hav  run  Constent  ever 
cins.  at  pre  cut  thc\  are  Grinden  more  than  one  hun- 
dred tons  per  Mill  for  every  twenty  fore  hours  running 
time,  ruder  stand  this  is  the  hardest  and  tufest  Rock 
to  grind  that  I  ever  seen.  I  am  Grinden  it  to  thirty 
M^sh.  it  is  crushed  to  about  one  inch  before  it  Getts  to 
the  Mills. 

Will  now  gh  voU  a  few  facts  that  I  beg  you  to  note 
very  Closley.  after  more  than  eighteen  months  Constent 
running  under  the  Most  Severe  test  that  I  ever  Saw  a 
'nl11  pool  thrue  this   is  the  Condishen  they  are  in  to  day. 
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We  will  take  the  Mullar  Barings  and  the  I'enion  Barings 
which  is  the  most  important  barings  of  the  Mill,  is  jusl 
as  perfeel  as  the  day  they  first  started,  all  Bushens  is  in 
perfect  order.  Penians  and  Geer  wheel,  dosent  sho  ane 
particle  of  ware  so  far.  in  fad  the  Mills  is  just  as  Good 
in  every  way  as  they  was  the  first  day  they  ever  run. 
Lost  nine  for  repare  sofar  Nothen.  Cost  of  repars  out 
side  of  Steel  lnithen.  a  few  miner  Changes  made  at  a 
very  small  Cost,  time  Changen  a  full  sett  of  steel  from 
too  hours  and  twenty  five  niiiiits  to  fore  hours,  on  Corse 
1  hav  a  very  simple  proses  of  Keyen  the  Dy  ring  in  plase 
that  will  hold  it  in  plase  and  never  moove  eaven  if  it  is 
worn  ploom  in  too.  on  Torsi,  that  enables  us  to  start  the 
mill  the  moment  the  Steel  is  replased  which  I  hav  don 
in  as  Loe  a  time  as  too  hours  and  twenty  five  m.  a  nother 
very  important  thing  is  the  (leer  Bolts  in  any  make  of 
B  Mill  they  are  allways  loos.  I  hav  a  gear  bolt  that  can 
not  Lusen  under  eny  Cercumstanses.  in  fact  it  is  the 
little  things  that  must  be  don  and  don  in  time,  and 
there  will  he  no  big  things  to  doo.  You  would  not 
think  of  haven  a  miner  repar  youre  watch  pervided  it 
co>t  a  (i.'\v  hundred  Dollars.  A  .Mill  is  a"  Grate  eal  harder 
to  repar  and  Keep  in  repar  and  needs  more  atenshen  than 
eny  other  m'ashenry  mad.  for  to  obtaine  the  best  results 
everything  must  he  kep  Just  in  as  perfect  order  as  the 
lest  wach  ever  Made.    A  Criple  Cant  doo  the  work. 

Now  for  the  Steel  it  is  very  important  to  no  when 
youre  steel  is  in  the  Shape  to  Giv  the  best  results,  youre 
steel  should  be  run  so  as  to  Keep  the  out  side  of  the  Di 
ring  and  also  the  out  side  of  youre  muler  tires  the  leest  hit 
the  thenest  at  all  times,  by  so  doin  you  will  Gett  the 
pest  results,  you  Should  at  lest  Gett  ninty  persent  ware 
out  of  youre  steel,  also  remember  that  on  some  ores  it 
is  nesary  to  tun  youre  mills  at  a  faster  speede  than 
others.  Dependen  on  the  hardness  of  the  ore.  a  nother 
Good  thing  to  remember  is  to  find  out  how  fine  to  crush 
the  ore  before  it  Goes  to  the  mill,  as  in  many  cases  they 
make  it  too  fine  to  Get!  the  best  results  from  the  mill. 
I  feel  saft  in  sayen  that  I  can  under  ordenry  circemstanses 
(irinde  too  hundred  tons  of  ore  to  a  thirty  mesh  in 
twenty  fore  hours  with  a  Six  foot  Rex  Mill  and  with  all 
the  Experence  I  hav  had  with  Chilian  Mills  and  to  take 
every  thing  in  Consideration  the  Rex  Chilian  Mill  is 
fully  fifty  persent  better  than  eny  mill  I  ever  handeled. 
Still  there  is  a  few  Miner  improvements  that  no  dout 
will  be  over  com  in  the  nere  i'ueher. 

I  hav  ben  thinken  of  ofern  to  Giv  som  Manafactuer 
Compney  the  rite  to  patent  a  few  of  my  ides  about  Chilian 
Mills  such  as  Keyen  the  Di  ring  in  also  a  geer  bolt  that 
Can  not  get  loos  and  severl  other  small  But  very  important 
things,  that  will  all  aply  to  eny  make  of  Chilian  Mill 
to  Just  see  how  nere  wee  can  Gett  one  to  perfection.  "Will 
say  in  coluden  that  this  is  no  payed  for  advertestment,  it 
is  simply  facts  as  I  hav  found  them  and  I  will  invite  en\ 
one  that  this  may  interest  if  they  dout  eny  Statment 
made  to  visit  me  at  the  New  Homestake  and  he  convinst 
that  every  word  here  riten  is  the  truth,  or  adress  me  at 
Independence  Idaho  and  I  will  Gladly  answer  all  Coinun- 
iations.      Respkful  yours  Peter  Garnnet. 


Tungsten  Powder,  in  crystalline  form  obtained  by  the  re- 
duction of  trioxide,  if  stirred  into  a  solution  of  an  alkali  nitrite 
and  heated  at  127°  for  3  or  4  hr.,  then  thoroughly  washed  and 
dried,  may,  according  to  C.  Trenzen,  Brit.,  14,381,  June  15.  1914, 
be  compressed  into  a  bar,  and  consolidated  by  highly  heating 
in  vacuo  or  an  inert  gas.     The  product  is  stated  to  be  ductile. 


P>\  Alexander  McLaren* 

In  plants  \\  here  plate  amalgamation  is  used  for  recovery 
of  gold,  it  is  important  that  the  pulp  he  distributed  even!} 
over  the  surface  of  the  plates.  With  the  splash  from  Chil- 
ean and  Huntington  mills  this  is  not  as  easily  accom- 
plished as  it  is  in  the  ease  of  stamps,  in  amalgamating 
belovi  such  machines,  I  have  used  several  forms  of  dist  ribu  ■ 
tors,  hut  have  obtained  by  far  the  best  results  with  the 
one  shown  in  the  accompanying  sketch.  It  can  he  made 
in  about  two  hours  by  anyone  Inning  any  carpentering 
ability.  For  use  at  the  head  of  the  average-width  plate 
the  box  will  need  to  be  f  ft.  long.  1  ft.  wide  and  I  in. 
deep,  and  made  of  1-in.  surfaced  lumber. 

Referring  to  the  diagram,  the  partition  marked  1 
contains  two  triangular  openings  with  the  points  down,  the 
total  area  of  the  two  openings  being  equal  to  the  area  of 
p.  2-in.  pipe.  The  next  partition  has  1  triangular  openings 
the  total  area  of  which  equals  that  of  the  preceding  two. 
Partition  3  contains  8  triangular  openings  the  total  area 


1 

A    A   t\    i\ 

i *   r\    ■  <    r\ 

Pulp  D 


Diagram  of  Flow 
A  GOOD   PULP   DISTRIBUTc  Hi 

of  which  is  equal  to  the  4  in  the  preceding  partition. 
Partition  4,  the  final  discharge,  contains  16  openings  the 
total  area  equivalent  to  that  of  the  s  preceding  ones. 

Each  of  the  openings  must  hi1  accurately  spaced,  so 
that  the  How  from  it  is  evenly  split  and  feeds  two  of  the 
succeeding  openings.  If  the  mill  pulp  is  delivered  in 
the  middle  of  the  first  partition,  the  box  perfectly  level 
lengthwise  and  tilted  with  the  pitch  of  the  plates,  the 
tailings  will  "hutch"  about  each  of  the  series  of  openings 
and  an  absolutely  uniform  flow  will  he  obtained  from 
each  of  tin.  discharge  openings.  Pound  or  square  holes 
will  not  give  i he  results  obtainable  from  the  triangular- 
shaped  ones.  I  make  no  claim  for  the  originality  of  this 
device,  hut  have  used  it  with  success  in  a  number  of  mills. 
: : 

The  satisfactory  return  of  copper  from  the  cementa- 
tion process  at  the  Moonta  mines  during  the  last  four 
years  is  due  principally  to  the  provision  for  more  ex- 
peditious treatment  of  the  slime  residues.  Methods  were 
introduced,  according  to  the  1915  report  of  the  Wallaroo 
&  Moonta  Mining  and  Smelting  Co.,  Adelaide,  South 
Australia,  to  accelerate  the  atmospheric  oxidation.  The 
whole  of  the  slimes  have  been  leached  several  times  and 
the  fine  material  must  be  given  more  rest.  Without 
some  plan  to  further  increase  oxidation  the  output  from 
this  source  cannot  be  maintained  and  the  production  of 
cement  copper  will  be  more  dependent  on  what  can  be 
secured  from  the  tailings  heaps. 

•Northwestern  Mining  Co..  Bearmouth,  Mont. 
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SYNOPSIS  -Crushing  and  grinding   machinery 
shows  a  steady  di  but  few  machines 

of  new  types.    1  on  \y  novel  ap- 

plian  '  years.     Types  are  dist  ussed  and 

itions  are  mentioned. 

The  changes  in  recenl  years  in  crushing  and  grinding 
machinery  have  been  li  ss,  pei  baps,  than  in  any  other  line  of 
metallurgical  machinery.  This  is  not  to  say  that  new  devices 
are  qc-1  being  continually  invented  and  placed  upon  the 
market,  but  operators  seem  .-l<>w  t"  adopt  these  machines, 
i_r  in  wait  until  each  oew  idea  has  been  thoroughly 
tested  oul  and  has  proved  it-  efficiency  beyond  all  douht. 
A-  a  matter  of  fad,  tew  of  them  have  been  able  to  dem- 
onstrate superiority  in  sufficient  degree  to  make  them 
universally  acceptable.  The  only  grinding  machine  that 
cl  in  recenl  years  is  the  tube  mill,  and 
that  has  been  adopted  from  tin-  cement-making  industry, 
which  has  used  it  successfully  fur  a  number  of  years. 

PRIM  !lK1      1  '•  IM.  UKING    APPLIANCES 

Priman     In-caking    machines    are    reasonably    divided 

classes,  tin-  firs!  including  the  machines  of  the 

Blake  type  and  the  second  the  breakers  of  the  gyratory 

!;,  pe.     In   f"i '  t  third   machine  was  considered 

if  primary  breaking  device,  this  being  the  Dodge 

rusher,  hut  tin-  has  fallen  from  its  former  posi- 

tinii,  first  into  the  class  of  secondary  crushers  and  finally 

into  disuse  almost  together,  since  other  kinds  of  machines 

ti    dii  its  work  cheaper.     The  Blake  and 

gyratory  types,  then,   remain  preeminent  in  the  field  of 

preliminary  hreai  i 

A  great  many  mill-  make  use  of  the  gyratory  machine 
a-  the  primary  crusher,  using  it  in  large  sizes  to  break 
down  boulders  and  large  pieces  of  ore  coming  direct  from 
the  mil  er  has  been  for  years  con- 

sidered besl  suited  to  work  of  the  kind,  and  most  of  the 
mills  constructed  previous  to  the  last  four  or  the  years 
irimary  breaking.  Recently,  however, 
opinion  has  tended  the  other  way.  and  some  of  the  new 
installat  ea  ;i  rs  of  the  Blake  type  to  do 

the  work  thai  was  formerly  given  to  gyratories — break- 
rsized  boulders  and  pieces  of  ore  com- 
ing din  mines.  Blake  breakers  are  now  made 
•  90  in.  In  this  way  they 
can  he  made  to  tal  I  pieces  of  ore  that  ordi- 
narily come  from  the  mines. 

Possib  Bla    i    I    pe    crushers   arc 

replacing  work  is  that  the  latter  is  a 

implex  piece  of  machinerj  and  (he  cost  of 

repairing  it  i-  considerably  greater  than  in  machines  of 

the  Bl  i  Should  it  come  a' t   that  the   Blake 

:  ■  :  w  liminary    breaking, 

ossible  thai  the  latter  will  havi    no   place  in  the 

modem  mill.    Stage  crushing  may  be  done  through  Blake 

I  of  various  size-,  until   the  ore   is   reduced  to  such 

ting. 

aj  be  done,  a-  ha-  keen  pointed 

breakers,  or  it  may  he  performed  in  any 

one  of  several  other  kinds  of  machines.    The  Symons  disk 

ew  a -pi  rant  for  honors  in  this  field  and  ha- 

succeeded  in  making  a  permanent  place  for  itself  in  many 


mills.  Eolls  may  also  perform  this  work,  and  there  arel 
various  other  machines  that  have  been  applied  to  it. I 
Breakers  of  the  hammer  type  or  the  chain-and-hammer 
type  have  hecn  used,  but  their  application  is  so  limited! 
that  they  cannot  he  called,  as  yet,  a  universally  applied! 
type. 

Another   machine   that  has   been   used   for   secondary  I 
breaking,  and  one  that  is  coming  into  more  general  usel 
at  the  present  time,  is  the  ball  mill.     The  ball  mill  is  I 
not  new,  hut  is  of  a  type  that  has  been  used  for  manjH 
years,  the  Krupp  machine  being  possibly  the  best  known.  I 
These  machines  have  been  made  for  a  number  of  years  I 
and   have  hecn  used  in  some   industries,   but  in   mining  I 
the}    have  never  become  very  popular.     The  Krupp  ma- I 
chine  is  unpopular  because  of  its  complex  construction  I 
and  the  fact,  that  it  carries  screens  inside  the  drum,  these  | 
screens  wearing  out  rapidly  and  being  unhandy  to  renew. 
The  ball  mills  that  are  the  most  popular  at  the  present 
time   are   the    Hardinge   conical   style   and   the   ordinary 
drum   hall   mill   made    by    various   manufacturers.      The 
Marcy  mill  comes  under  this  heading,  since  it  is  of  the 
ball  type.     It  also  carries  screens  for  sorting  the  ground 
material.     In  the  latter  mill,  however,  pains  have  been 
taken  to  make  removal  and  renewal  of  the  screens  easy! 
and  rapid.     These  efforts  may  he  said  to  have  been  sue-; 
cessful,  and   the  mill  is   in  use  in  several  of  the  large, 
modern  plants. 

The  Marcy  hall  mill  is  practically  a  tube  mill  with 
length  less  than  its  diameter  and  is  also  fitted  with 
lifters.  It  uses  heavy  steel  halls  to  accomplish  the  break- 
ing. This  machine  contains  two  compartments — one  the 
grinding  drum  proper,  where  the  useful  work  is  accom- 
plished, and  another  smaller  one,  divided  from  the  main 
part  of  the  mill  by  a  perforated  diaphragm.  This  dia- 
phragm allows  ground  material  to  pjass  through  into  the 
smaller  chamber,  in  which  the  screens  perform  a  further 
separating  service,  the  oversize  being  returned  to  the 
grinding  chamber  of  the  mill  and  the  undersize  dis- 
charged. The  object  of  the  diaphragm  is  to  allow  all  | 
material  to  pass  quickly  through  to  the  end  of  the  mill, 
while  lifters  are  inserted  that  expedite  circulation  and 
discharge  and  eliminate  the  restricted  flow  that  occurs 
with  the  center-overflow  discharge. 

The  Status  of  the  Stamp  Mill 

As  secondary  crushing  machines,  probably  the  stamp 
is  the  best  known  of  all,  since  it  has  been  in  use  for 
many  years  and  has  been  employed  for  all  kinds  of 
crushing,  much  of  it  being  of  a  kind  for  which  it  was 
not  at  all  fitted.  The  characteristics  of  stamps  are  so 
well  known  as  to  require  no  elaboration  here,  but  it  is 
noteworthy  that,  while  it  has  been  acknowledged  to  be 
less  efficient  than  many  other  machines,  it  has  qualities 
that  have  enabled  it  to  withstand  many  years  of  com- 
pete i'>n  and  still  hold  a  place  for  itself  in  metallurgy.  As 
a  result  of  the  attack  made  upon  it  within  the  last  10 
years,  however,  the  stamp  is  gradually  retiring  and,  ex- 
eept  iii  special  eases  where  ores  are  of  a  peculiar  character 
that  seem  to  require  it,  the  stamp  will  probably  be  very 
little  used  in  mills  that  are  to  be  constructed  in  the 
future.  In  corroboration  of  this  view  it  may  be  noted  j 
that  the  new  mills  in  the  Alaska  low-grade  gold  fields  I 
are  being  largely  equipped  with  rolls  instead  of  stamps. 
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These  mills  propose  i<>  beneficiate  a  low-grade  gold  ore 
by  concentration,  and  the  breaking  ami  crushing  scheme 
is  tu  ]>a>s  tin.'  ore  m  stages  through  breakers  and  rolls. 
Even  in  gold  mills  in  which  cm-  of  goad  grade  is  to  be 
beneficiated,  the  stamp  will  probably  lie  displaced  ex- 
cept in  those  instances  where  mortar  ami  plate  amalga- 
mation are  tu  l>e  the  only  methods  of  gold  recovery.  The 
X i— in  stamp,  a  variation  of  the  ordinary  gravity  stamp 
in  which  each  stamp  works  in  a  separate  mortar  ami  lias 
;i  very  large  comparative  area  of  discharge,  has  been  suc- 
cessful  in  some  instances  and  is  >till  being  used  with  good 
results  in  a  number  of  cases. 

It  is  of  interest  to  note  that  at  the  Dome  mill,  at 
Porcupine,  Out.,  ball  mills  are  replacing  stamps  as 
breakers.  These  mills  are  of  the  Hardinge  type,  8  ft. 
in  diameter,  the  cylindrical  part  being  30  in.  long.  Six 
of  these  mills  are  to  he  installed  and  are  to  take  3-in. 
feed,  reducing  it  to  about  10  mesh. 

The  Development  of  Stage  Crushing 
Probably  the  most  important  development  in  ore 
crushing  in  recent  years  is  the  growth -of  the  idea  that  no 
machine  in  existence  is  capable  of  crushing  ore  efficiently 
from  large  pieces  to  the  tine  meshes  necessary  in  prepar- 
ing most  ores  for  treatment.  The  idea  is  being  recog- 
nized that  each  machine  has  its  most  appropriate  field 
and  that  it  should  not  be  called  upon  to  do  anything 
else.  It  is  possible,  of  course,  to  put  2-in.  ore  into  a 
stamp  mill  and  reduce  it  at  one  operation  to  minus 
■10-mesh,  but  the  work  is  not  efficient  and  can  be  done 
more  cheaply  by  ti-inu  more  appropriate  machines.  Mod- 
ern metallurgists  recognize  the  advantages  of  stage  crush- 
ing, and  the  mills  designed  at  the  present  time  are  ar- 
ranged to  take  advantage  of  it.  In  this  connection  it  is 
interesting  to  quote  from  an  article  by  Philip  Argall,  in 
the  Journal  of  May  11,  190-1. 

Those  of  us  who  have  investigated  the  mechanical  effi- 
ciency of  a  given  machine,  meaning  thereby  the  pounds  of  ore 
crushed  per  horsepower-hour  from  and  to  stated  maximuir 
sizes,  know  that  each  machine  of  value  has  its  economic  limit 
at  which  it  will  give  the  maximum  output  in  pounds  per 
horsepower-hour,  and  also  that  there  are  fixed  ratios  of  re- 
duction that  should  not  be  exceeded.  These  limits,  however 
are  not  in  every  case  determined,  yet  I  have  no  hesitation  in 
stating  that  the  machine  which  reduces  a  2-in.  cube  to  pass 
a-  Vso-in.  screen  aperture  in  one  operation  is  a  very  inefficient 
apparatus,  even  if  it  should  prove  to  be  the  most  modern 
1,350-lb.  stamp. 

I  have  elsewhere  shown  that  the  efficiency  of  a  rock 
breaker  falls  off  rapidly  when  a  reduction  exceeding  4  to  1  is 
attempted,  say  8-in.  to  2-in.  cubes,  and  that  the  same  rule 
holds  good  for  rolls;  and  that  for  reducing  ores  below  2  in., 
rolls  are  vastly  superior  to  rock  breakers,  for  the  reason  that 
while  both  machines  work  practically  on  the  same  principle, 
one  is  an  unbalanced  or  imperfectly  balanced  intermittent- 
action  reciprocating  machine,  and  the  other  a  perfectly  bal- 
anced continuous-action  rotary  machine.  Large  rolls  could  be 
constructed  that  would  compete  favorably  with  rock  breakers 
on  sizes  above  2  in.,  but  they  would  be  heavy,  cumbersome  and 
difficult  to  transport  to  the  metal-mining  regions,  so  I  hold 
that  the  combination  of  breakers  and  rolls  I  have  indicated 
best  answers  our  present  requirements  in  metal  mines  where 
the  rock  going  to  the  breaker  is  never  of  unusual  size — as 
quarry  rock  for  example. 

The  idea  elaborated  in  these  paragraphs  was  true  at. 
the  time  it  was  written  and  holds  good  now.  Perhaps 
the  one  change  that  may  be  considered  justified  in  speak- 
ing of  the  matter  now  is  that  large  rolls  are  being  suc- 
cessfully used  in  many  places. 

In  speaking  of  the  question  of  rolls,  it  may  be  said  that 
one  of  the  principal  objections  to  their  use  has  been  the 
fact  that  in  ordinary  work  corrugations  were  almost  sure 
to   appear  in    the    roll   shells,   and   for   this   cause   their 


crushing  work  was  considerablj    reduced.     To  .-i\"id  ex- 

■ rugations,  it  was  believed  necessary  to  ba 

expensive,  highly  skilled   roll  operator  in  charge  o 

work,  and  since  individuals  with  tin-  requin  n 

not  easily  to  he  had,  it  was sidered  an  objei  i in  th 

use   or   mils.      Improvements   in    the  design   of  the  ma- 
chines, however,  particularly  the  detail  of  successful  fieel 
ing,  have  broughl  them  to  the  poinl  where  they  cart  bi 
used,  successfully  without  the  peculiarly  great  amount  of 
supervision  that  was  at  that  time  considered  necessary. 
Chilean  Mills  as  Grinders 

The  grinding  stage  following  rolls  will  depend  entirely 
upon  what  is  to  be  done  with  the  ore.  If  it  is  to  he 
treated  by  some  metallurgical  process  that  requires  its 
passage  through  comparatively  tine  screens-  saj  20-  to 
80-mesh — the  rolls  may.  and  do  in  some  cases,  deliver 
direct  to  tube  mills,  while  in  other  cases  the  grinding 
may  he  performed  by  some  one  of  the  chilean-mill  type 
or  even  by  finer  rolls.  Chilean  mills  are  of  two  types — 
either  the  slow-  or  fast-running  machines.  In  the  first 
class  is  included  mills  of  the  older  style  such  as  were 
formerly  used  in  .Mexico — and  of  which  many  are  still 
in  use — in  which  there  are  usually  two  heavy  rollers  n  - 
volving  slowly  on  a  specially  prepared  die.  The  Chilean 
mills  as  used  at  Angustias  and  in  Pachuca  have  a  die 
diameter  of  about  T  ft.  and  use  rollers  7  ft.  in  diameter, 
22  in.  face,  and  weigh  between  'i  or  8  ton-  each.  Revo- 
lutions are  at  the  rate  of  12  to  15  per  minute,  and  capacity 
to  30-mesh  screen  is  about  15  tons  per  day.  These  mills 
require  about  15  lip.  for  operation.  Mills  of  the  type 
known  as  the  Monadnock,  the  Akron,  Evans-Waddell, 
Bryant  and  others,  are  of  the  high-speed  type,  usually 
having  smaller  die  diameters  (running  up  to  5  or  <!  ft.), 
smaller  rollers  (from  '■'>  to  I1-  ft.  in  diameter)  and  oper- 
ate at  much  higher  speeds,  usually  in  the  neighborhood 
of  30  r.p.m.  Examples  of  the  use  of  such  machines 
that  are  doing  good  work  may  be  found  at  Stratton's 
Independence  mill,  near  Victor,  Colo.,  and  at  the  Port- 
land mill  at  the  same  place. 

In  referring  to  the  use  of  stamp  batteries,  Julius  I. 
Mile,  in  the  Journal  of  Apr.  17,  1915,  says: 

For  tough  ores  it  is  probable  that  stamps  will  continue  to 
be  used  on  account  of  the  high  iron  consumption  of  the  ball 
mills  on  such  ores,  and  it  should  be  noted  that  on  the  Rand 
in  South  .Africa  the  combination  ball-and-pebble  mill  was 
tested  against  stamps  and  rejected,  supposedly  on  account  "f 
the  heavy  iron  consumption.  The  stamps  generally  used  ir 
America  are  the  5-  and  10-stamp  multiple  batteries,  the 
stamps  being  from  1,030  to  1.400  lb.  falling  weight.  The  2,000- 
lb.  Nissen  stamp  in  tests  on  the  Rand  has  demonstrated  that 
it  takes  25'Jt  less  power  and  10rr  less  iron  than  the  older  type 
of  the  same  weight,  and  this  can  be  attributed  to  the  quick- 
ness of  discharge  of  the  Nissen,  due  to  the  circular  form  of 
mortar  surrounding  the  stamp  shoe.  Nissen  stamps  are  also 
less  costly  to  install  when  foundations  and  less  space  occu- 
pied are  considered.  It  is  well  known  that  in  the  Lake  Su- 
perior copper  district,  steam  stamps  have  been  used  for  years. 
and  it  would  seem  that  here  a  heavy  power-driven  gravity 
stamp  could  be  employed  to  advantage,  as  although  the  same 
power  per  stamp  would  be  used  for  the  same  falling  weight,  it 
should  use  less  fuel  per  horsepower  than  the  direct  steam 
stamp.  In  gold  and  silver  milling,  as  cyaniding  is  now  largely 
used  there  is  no  longer  the  objection  to  the  use  of  heavy 
stamps  on  account  of  the  slimes  which  would  be  made,  and 
coarse  screens  are  now  used,  as  the  finishing  is  done  in  pebble 
mills. 

Tube  mills  were  introduced  into  the  metallurgical  field 
as  a  direct  result  of  the  requirements  of  the  cyanide 
process.  When  it  became  apparent  that  slimes  could  be 
treated  more  rapidly  and  with  a  higher  extraction  per- 
centage than  sands,  some  method  of  easily  grinding  so  that 
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;i  maximum  of  slimes  would  be  produ                  quired. 
tube  mill,  formerly  used  in  the  cemenl   industry — 
where  extreme  fineness  is  required     was  adopted  and  al- 
most  immediately  bi  -  I   prai  tiee.     Tl ver- 

flow  type  of  tube  mill  i-  the i  mosi  generally  used,  the 

ulation  through  whii  i  ■  thi  amount  of 
feed  and  I  n  nm  of  slimes  thai  are 
displaced,  come  to  tin  bui  fa<  e  of  the  pulp  and  Boa!  out 
at  the  ca  I  tubi  mills  of  this  kind 
may  be  protected  bj  i  or  pi  forated  plate  thai  will 
permit  tl ■■  i  a]  w  ithoul  the  loss  of 
pebbles,  or  the  mill  maj  I perated  wit! I  any  protec- 
tion at  all,  which  is  often  done.  In  place  of  the  grid  for 
retaining  •  e  mill,  a  device  which  consists 
of  a  fum  ting  that  is  fitted  to  the 
discharge  end  of  the  tube  mill  was  originated  by  Walter 
Weal.     On  the  inside  of  this  casting  was  placed  a  spiral 

w-like  riffle,  operating  in  the  direction  opposite  to 
the  mill  rotation.  Any  pebbles  tending  to  escape  through 
the  dischai  caught  in  this  screw  and   re- 

turned to  the  interior  of  the  mill.  In  many  cases  the  dis- 
chai j  as  used  a-  the  point  at  which  fresh  pebbles 
were  fed,  since  it  was  easy  enough  to  throw  them  into  the 
opening  where  they  would  be  caught  by  the  screw  and 
delivered  in  the  interior  of  the  mill.  En  view  of  the  fact, 
the  discharge  end  of  the  tube  mill  is  the 
wrong  place  to  use  new  pebbles  for  grinding,  that  practice 
has  i  tmucd.  and  pebbles  are  almost  universally 

d  now  at  the  head  end  of  the  mill  through  the  scoop 

Tube  mills  are  of  many  makes  and  specifications,  but 
only  two  types  that    have  universal  attention. 
nplified  by  the  Hardinge  conical  mills  and 
the  ordinary  cylindrical   mills.     The  diameter  of  mills 
that  have  been  used  heretofore  has  varied  mostly  from 
l  to  5  ft.,  and  the  length  fro,,,  n;  p,  22  ft.    The  tendency 
bowever,  is  toward  larger  diameters,  running  some- 
fa  as  8  ft.,  and  much  shorter  lengths,  a 
I  unknown.    It  is  believed  that  with 
lar-'  and  short  lengths  and  by  dividing  the 

grinding  into  stages,  much  more  tomical  result,  are 

obtained. 

Flint  ami   [rod    Pebbles   fob  Grinding. 
Flint  pebbles  have  been  used  almost  entirely  for  tube- 
mill  grinding  heretofore,  the  best  having  been  obtained 
'avian    countries     Norway,    Sweden    and 
Denmark  offering  pply.    The  flint-pebble  indus- 

try has  grown  coj  □   Prance,  bowever,  where  it 

t  line  between  Eavre 

1  i  ited  state-  Department 

collected  in  and  near 

Ha,vr(  their  spherical  shape  and  arc  used 

v"lv    ,,ir    l':  Another    important    use    of 

"""  P  i  the  manufactui     oi   porcelain    bul  for 

1       of  purer  flint   is  used  than  those 

found  at    I  la  wo.     Tl„  ,    ,l|r 

■     mpand  Calais     These 
herical,  since  they  are  utilized  by 

in  the  manufactu  i  To 

extent,  however,  the  round  pi  ,, 

-  in  the  porcelain  indn  | 

T!!' 
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per  ton  for  the  host  Hint  pebbles,  and  5  francs  ($0.96)  for 
ordinary.  A  leading  shipper  reports  that  the  quantity 
shipped  to  the  United  States  in  1915  was  about  25% 
less  than  in  the  preceding  year.  He  attributes  this  de- 
crease to  several  reasons,  including  the  scarcity  of  male 
labor,  the  lack  of  transportation  facilities  and  the  conges- 
tion of  the  port  of  Havre,  which  did  not  permit  the  usual 

temporary  storagi the  quays  of  the   hags  of  pebbles 

intended  for  exportation.  The  cost  of  labor  has  also  risen 
steadily,  as  has  that  of  transportation,  and  the  prices 
of  bagging  used  as  covering  has  also  steadily  risen,  thereby 
necessitating  an   increase  in  the  prices  of  pebbles. 

The  increase  of  price  of  pebbles,  together  with  other 
factors  which  have  seemed  to  make  it  necessary,  have 
resulted  in  a  change  of  opinion  toward  the  use  of  steel  or 
iron  as  a  substitute.  Many  experiments  have  been  made 
on  the  subject,  and  the  result  is  that  a  number  of  mills 
are  making  actual  use  of  pebbles  of  an  iron  or  steel  com- 
position. Those  known  as  "manganoid"  have  been  ex- 
perimented with  successfully  at  Porcupine  and  Cobalt, 
and  in  some  of  the  mills  are  in  regular  use. 

Utility  of  Manganese  and  Chrome  Steel 
An  interesting  discussion  has  been  taking  place  recently 
relative  to  the  comparative  advantages  of  manganese  steel 
and  chrome  steel  in  crushing  machinery.  The  discussion 
originated  in  an  article  by  Douglas  Lav,  describing  the 
grinding  in  the  Slocan  district  of  British  Columbia. 
Tins  was  published  in  the  Journal  of  Mar.  11,  1916. 
Mr.  Lay  called  attention  to  the  fact  that  the  feed-roll  shells 
were  made  of  manganese  steel,  while  middling-roll  shells 
were  made  of  chrome  steel.  At  the  St.  John  del  Rey  mill, 
at  Morro  Velho,  Brazil,  manganese  steel,  which  gave 
such  admirable  results  in  rock  breakers  and  tube  mills, 
did  not  compare  favorably  with  the  chilled-iron  shoes  and 
dies  for  the  stamp  mill  which  were  made  at  Morro  Velho. 
In  testing  two  types  of  liners  for  tube  mills,  it  was  found 
that  the  one  with  the  deep  channels  had  a  much  longer 
life  than  one  with  shallow  channels.  In  the  discussfon 
of  chrome  verses  manganese  steel,  Frank  E.  Johnson,  of 
Salt  Lake  City,  Utah,  offers  some  figures  in  the  Journal 
of  May  20,  1916.  He  found  that  the  cost  per  ton  milled 
with  chrome-steel  jaw  plates  was  $0.00138,  while  with 
manganese-steel  jaw  plates  it  was  -$0.00054.  He  calls 
attention  to  the  fact  that  in  another  test,  run  at  another 
property  during  the  first  part  of  1914,  chrome-steel  plates 
crushed  48,736  tons  of  ore  and  manganese-steel  plates 
crushed  99,451  tons  of  ore.  In  this  case  both  plates  were 
made  from  the  same  pattern.  As  to  the  use  of  balls,  Mr. 
Johnson  observes  that  there  are  practically  no  manganese- 
f;  <  balls  used  at  the  present  time,  but  that  he  is  familiar 
with  the  test  in  which  manganese-steel  balls,  specially 
made,  gave  slightly  better  service  than  chrome  steel.  He 
'■nils  attention,  however,  to  the  fact  that  their  manufac- 
turing cost  is  greater  than  for  chrome  steel,  making  the 
latter  more  economical. 

Mr.  Lay  adds  the  further  comment  that  in  the  case  of 
l"1"1  foils  crushing  material  roughly  H/2  in.  in  size,  his 
'•M'-'n-nce  is  that  manganese-steel  shells  have  at  least 
those  of  chrome  steel.  In  the  case  of 
B»er  material  the  difference  is  not  so  marked,  and  con- 
sequently the  advantage  lies  with  the  cheaper  chrome-steel 

'"  the  240-stamp  mill  of  the  Alaska  Treadwell  Gold 
Co.,  m  Alaska,  1  lb.  of  chrome  steel  in  shoes 
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crushed  2.7  tons  of  ore,  and  in  the  300-stamp  mill  it 
crushed  2.4  I  tons.  Tn  the  240-stamp  mill  1  ll>.  of  iron  in 
the  dies  crushed  5.83  tons  of  ore  and  in  the  300-stamp 
mill,  4.09  toils.  All  dies  used  in  the  mills  were  east  at 
the  Treadwell  foundry.  At  the  Alaska-Mexican,  in 
Alaska,  1  lb.  of  chrome-steel  shoes  crushed  2.48  ton-  of 
ore,  and  1  lb.  of  Treadwell  dies  crushed  5.3  t  tons  of  ore. 
At  the  mill  of  the  Alaska  CTnited  Gold  Mining  Co.,  1  lb. 
of  chrome-steel  shoes  crushed  2.59  tons  of  ore;  and  1  IK. 
of  Treadwell  foundry  dies  crushed  <i.l"i  tons  of  ore.  The 
matter  of  manganese  versus  chrome  steel  for  crushing 
machinery  parts  is  still  open,  and  there  will  undoubtedly 
be  more  discussion  about  it.  It  is  apparent,  also,  that  an 
effort  is  being  made  to  replace  flint  pebbles  by  some  metal 
composition,  and  this  will  probably  !»■  successful  in  time. 

The  feed  to  tube  mills  varies  considerably  and  has  us- 
ually been  about  10-mesh,  hut  the  tendency  at  the  present 
time  seems  to  be  toward  coarser  material.  On  regrinding 
work  it  has  been  found  that  where  tube  mills  are  fed 
with  extremely  line  material,  their  efficiency  is  consider- 
ably lessened.  Attempts  have  been  made  to  better  this 
by  adding  a  considerable  proportion  of  coarse  material 
along  with  the  fine  that  is  to  be  reground.  For  example, 
the  Tonopah  mills  make  a  practice  of  adding  a  percentage 
of  coarser  material  to  their  regrinding  tube  mills.  It  is 
claimed  that  a  much  higher  duty  is  obtained  from  mills 
so  fed.  It  is  said  that  as  high  as  y%  in.  is  fed  to  the  tube 
mills  at  the  Dome  mill  in  Porcupine  and  a  small  portion 
of  %-in.  material  is  fed  at  the  Nipissing  in  Cobalt.  The 
reason  is  that  it  has  been  found  that  tube  mills  will  handle 
coarser  feeds,  and  enlarging  the  stamp-battery  screens 
increases  tonnage  to  such  an  extent  that  the  per-ton  costs 
are  lowered.  It  is  probable  that  this  fact  has  been  a 
reason  for  the  change  of  crushing  machines  at  the  Dome 
that  has  already  been  chronicled.  Here  the  stamps  are 
to  be  replaced  by  hall  mills,  apparently  the  conclusion  hav- 
ing been  reached  that  the  delivery  from  them  is  better 
fitted  for  tube  milling  than  that  from  the  stamps.  Of 
course  the  impelling  cause  of  any  change  of  this  sort  is 
an  ultimate  saving  of  cost  or  the  obtaining  of  better  re- 
sults or  both.  In  this  instance,  however,  it  appears  that 
the  metallurgical  results  will  be  much  the  same,  while 
the  cost  will  be  appreciably  lowered. 

It  is  worthy  of  notice  that  a  good  many  of  the  grind- 
ing machines  that  were  popular  not  so  many  years  ago 
have  been  eliminated  almost  entirely  from  present-day 
metallurgical  work,  at  least  in  this  country.  Among  the 
machines  that  may  be  so  classified  are  the  Huntington 
mills,  which  were  once  standard  equipment  in  concentrat- 
ing and  cyaniding  plants.  They  have  proved  too  ex- 
pensive, however,  and  their  maintenance  cost  was  out  of 
all  proportion  to  the  results  obtained.  The  grinding  pan 
is  another  machine  that  has  dropped  out  of  serious  con- 
sideration and  is  now  to  be  found  very  seldom  in  this 
country,  although  still  largely  used  in  Australia.  There 
are  one  or  two  instances  of  its  use  lately  in  South  America, 
but  it  has  been  considered  here  that  ordinary  grinding, 
finishing  with  tube  mills,  is  preferable.  Of  course  there 
always  were  many  highly  complicated  machines  that  were 
designed  to  perform  certain  work,  most  of  them  peculiar 
in  appearance  and  operation,  but  it  is  hardly  worth  while 
to  go  into  details  of  machines  of  this  class.  One  of  them 
that  did  good  work  for  a  time  and  then  was  superseded 
by  more  efficient  machinery,  was  known  as  the  Kincaid 
mill.    It  is  very  seldom  used  at  the  present  time.    A  com- 


mon fault  of  the  Huntington  mill,  which  has  jusl  be 
mentioned,  was  the  uneven  wearing  of  the  roller  rings. 
[nstead  of  wearing  evenly  to  successively  smaller  con- 
centric circles,  they  frequently  assumed  polygonal  shapes 
and  then  pounded  around  tin'  inside  of  the  die  ring  in- 
stead of  rolling  in  continuous  contact  with  it.  When  this 
fault    becomes  aggravated    the  grinding  falls   rapidly. 

The  M  urathon  Mill 

A  new  in  ill  that  is  being  tried  for  finishing  grind- 
ing is  known  as  the  Marathon  mill.  It  consists  of 
a  drum  or  tube,  similar  to  the  ordinary  tube  or 
ball  mill  in  which  pebbles  or  balls  used  for  crushing 
are  replaced  by  cylindrical  steel  rods,  or  shafting.  The 
mill  contains  a  charge  of  these  rods  sufficient  to  <\<< 
grinding  work,  and  the  tube  is  revolved  at  a  speed  com- 
parable with  that  of  the  tube  mill.  Grinding  is  performed 
by  the  falling  of  the  pieces  of  cylindrical  steel  rods  one 
upon  the  other,  or  by  their  attrition  against  each  other. 
It  is  claimed  that  by  the  use  of  rods  instead  of  pebbles 
or  balls,  the  pulp  is  subjected  to  more  grinding  action,  as 
in  contradistinction  to  the  mill  charged  with  pebbles,  the 
contact  is  over  a  long  line  instead  of  being  limited  to  a 
point.  A  test  of  the  Marathon  mill  has  been  carried  out 
at  the  concentrator  of  the  Detroit  Copper  Mining  Co.,  of 
Arizona,  at  Morenci,  in  which  the  advantages  of  the  mill 
have  been  pointed  out.  The  diameter  of  the  rods  used 
varies  from  2  in.  to  %  in.,  these  various  diameters  caus- 
ing them  to  fit  compactly  and  thus  requiring  a  minimum 
falling  distance  to  deliver  a  crushing  blow.  The  center 
of  gravity  of  the  charge  of  rods  is  nearer  the  axis  of  the 
mill  than  in  a  mill  of  greater  diameter  wdiose  crushing 
charge  consists  of  steel  balls  or  pebbles. 

A  characteristic  of  the  Marathon  mill  that  has  been 
developed  at  the  Detroit  concentrator  is  that  the  dis- 
charge of  the  mill  is  uniform  whatever  the  feed,  or,  in 
other  words,  if  the  feed  to  the  mill  is  increased,  the 
product  is  uniformly  coarser,  and  if  the  feed  is  dimin- 
ished, the  product  is  uniformly  finer.  The  result,  accord- 
ing to  this,  indicates  that  the  discharge  from  the 
Marathon  mill  is  uniform,  and  does  not  consist  of  great 
differences  of  oversize  and  undersize,  as  is  the  case  with 
most  grinding  machines  of  the  type. 

Two  tests  were  made  of  the  Marathon  mill,  and  in  the 
first  test  the  most  favorable  results  were  obtained  with  a 
pulp  which  contained  36.7%  solids.  In  test  No.  2  the 
amount  of  water  and  slime  in  the  feed  was  reduced  to 
a  minimum  by  shovel-wheels  to  secure  a  less  volume  of 
pulp  and  a  consequent  slower  velocity  id'  material  through 
the  mill.  The  tonnage  in  test  No.  2  was  greatly  increased 
over  that  in  test  No.  1.  The  feed  contained  an  average 
j(  63.5$  solid  and  only  2.92$  minus  200-mesh  slime. 
The  speed  in  all  of  the  tests  of  the  Marathon  mill  was  30 
.-.p.m.  In  a  diameter  of  3  ft.  at  30  r.p.m.,  there  is  no 
lead  zone  in  the  periphery  of  the  mill,  while  excessive 
dipping  of  rods  is  prevented  by  having  the  liner  plates 
thicker  at  each  edge  than  in  the  middle.  This  results  in 
a  corrugated  interior  surface,  and  the  lining  is  said  to 
retain  these  corrugations  until  it  is  worn  out.  The  rods 
are  said  to  wear  evenly  from  end  to  end,  do  not  get 
crosswise  in  the  mill,  and  are  reduced  to  a  diameter  of 
%  in.  before  they  begin  to  crush,  flatten  out  or  break  into 

pi s.     When  worn  to  this  thinness,  some  rods  roll  up 

and  are  discharged :  the  short-length  pieces  retain  their 
positions  in  the  charge  of  rods  without  any  serious  result. 


•;; 


ENGINEEKING   AM)   MINING  JOURNAL 


Vol.  K)2,  No.  1 


but  may  reduce  crushing  efficient  ctent.     Ii  is 

Baid  i  take  ou1     be  •  Dtire  charge  of 

every  ten  days,  take  oul  the  small  and  disabled  rods, 
and  replace  the  ]  htwith  I '  j-in.  rods.    As  soon 

pi  r  daj  was  determined, 
their  loss  in  weight  w  ]  daily  with  fresh  rods. 

The  mill  c  n  to  add  the  daily  charge  of 

rod.    During  the  test  the  Marathon  mill  was  tilted  \  ,  in. 

:iM  produce  equally 
od  results  when  run  horizontally. 
In  No.                    Marathon  mill  crushed  236.5  tons  of 
'-     '.i-.,  and  in  tesi    No.  2  the  mill  cm 
440  tens  of  dry                   24   hr.     The  horsepower  con- 
sumed per  hour  in  test  No.  1  was  18.6  and  in  test  No.  2, 
22.5.     This  mal  I  ms  of  dry    P 1   per  horse- 

power-hour in  test  No.  1  and  0.8]  18  tons  of  dry  feed  per 
ower-hour  in  test   No.  2. 

Miami's  New  Power  Plant 

■  portanl  improvement  that  the  Mi- 
ami C  *      :  ,is  in  hand  is  the  new  Die  e]  power  plant. 
new  addition  embodies  some  inn  resting  equipment 
and  an  important  saving  in  operating  cost  over  the  present 
unit     The   equipment    includes   lime    Nordberg-Carels 
of  1,250  hp.  each,  sea-level  rating, 
dire<  i-  to  Gi  m  i  J    El©  trie  6,600-volt  alternat- 
raters.    Allowing  for  altitude,  the  output 
I    i  i"  i"'  at  least  720  kw.    The 
new  power  installation,  including  buildings,  will  cost  not 
J1'11"  from  $300,000,  but  there  will  be  a  saving  of  about 
year  in  operating  cost  over  the  present  steam 


plant,  whi<  Ii  is  todaj  perhaps  the  most  efficient  in  the 
Southwest,  having  an  over-all  thermal  efficiency  of 
12.75%.  The  oil  consumption  of  the  Diesel  plant  is 
expected  to  be  about  one-half  that  of  the  present  steam 
plant,  which  burns  oil  under  the  boilers.  A  thermal  effi- 
ciency  of  approximately  30%  is  expected  from  the  new 
Diesel  plant. 


Tlhie  Fsitlao  Process 

The  patio  process  is  the  great  classic  of  silver  metal- 
lurgy. Previous  to  its  invention  the  recovery  of  silver 
was  by  slow,  expensive  and  laborious  methods  that  pro- 
duced only  small  quantities  at  a  time.  The  advent,  of 
the  patio  process  marked  the  beginning  of  the  enormous 
production  of  silver  that  came  from  the  Spanish-Amer- 
ican countries,  a  production  that  has  grown  gradually 
and  continually  up  to  the  present  time. 

The  patio  process  was  invented  by  Bartolome  de 
Medina,  at  Pachuca,  Mexico,  in  1557.  While  it  is  still 
in  use  in  a  few  isolated  localities  in  Mexico  and  other 
Latin-American  countries,  it  has  practically  disappeared 
from  serious  metallurgy  and  is  only  used  as  an  alter- 
native in  highly  specialized  cases  where  a  small  amount 
of  ore  of  a  particular  class  is  to  be  treated.  The  use 
of  the  system  began  to  decline  about  the  time  of  the 
invention  of  the  Washoe  process,  which  was  applied  to 
the  silver  ores  of  the  Comstock  lode  in  Nevada,  it  was 
still  largely  in  use  up  to  about  1900,  but  not  far  from 
that   time   the    production   of   the   pan   process   and   the 
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advenl  of  cyanide  retired  it  rapidly  into  the  class  of 
those  processes  that  have  been  famous  but  exist  no  more. 

The  institution  of  the  process  at  Pachuca  brought  into 
production  the  famous  mines  of  that  camp,  which  con- 
tinued to  be  worked  profitably  by  the  same  process  until 
about  1905  or  1906,  although  inure  modern  processes 
had  been  instituted  before  thai  time.  The  patio  process 
has  also  accounted  for  much  of  the  immense  volume  of 
silver  that  was  produced  from  the  famous  Mexican 
camps  of  Taxco,  Guanajuato,  Zacatecas,  Chihuahua  and 
all  those  other  Eamous  mining  camps  thai  gave  Mexico  its 
reputation  as  a  silver  producer  and  added  immense  wealth 
to  the  Spanish  throne.  It  likewise  accounted  for  im- 
mense productions  of  silver  J' ruin  the  other  Latin-Amer- 
ican countries. 

The  patio  process  is  adapted  to  treating  ores  in  which 
silver  occurs  as  a  simple  sulphide — argentite — or  the 
complex  antimonial  and  arsenical  combinations  thai  oc- 
cur so  often  in  the  large  North  and  Smith  American 
silver  deposits.  In  carrying  out  the  process,  the  ore  is 
first  broken  down  by  some  means  to  a  size  such  thai  it 
can  be  handle. 1  in  the  chilean  mill,  another  invention 
of  Latin-America  for  the  metallurgy -of  precious-metal 
ores.  The  chilean  mill,  as  everyone  knows,  consists  of 
a  heavy  roller  crushing  ore  on  a  die,  which  is  a  circular 
track  in  the  ground.  The  original  chilean-mill  roller 
was  cut  from  stone,  and  the  size  of  the  wheels  varied  from 
5  to  S  or  10  ft.  in  diameter,  the  face  running  up  to  20 
or  '.'■">  in.  in  width.  The  die  upon  which  this  wheel  rolled 
was  also  built  of  hard  .-tone,  the  diameter  of  the  track 
varying   considerably    in    different   instances    and    some- 


times reaching  as  much  as  L5  ft.  or  more.  A  shafl 
was  passed  through  the  center  of  the  roller,  one  shaft 
end  being  made  fast  to  a  vertical  Make  in  the  center  of 
the  mill,  the  other  extending  ou1  beyond  the  track  and 
being  moved  by  mules  or  horses  hitched  to  it. 

In  the  Chilean  mill  the  ore  was  broken  down  to  a  size 
varying  from  very  hue  material  up  to  pieces  ',  i   in.  or 

1  ■_■    in.    in    dii tcr.      This   material    was    then    taken    to 

another  grinding  machine  known  as  the  arrastre.  As 
was  the  case  with  the  chilean  mill,  this  machine  was 
built  in  the  ground  and  consisted  of  a  stone-paved  tract 

of  circular  shape,  having  a  central  vertical  stake  and 
an  arm  reaching  from  that  stake  out  across  the  track 
ami  being  moved  by  mules  or  horses,  jusl  as  the  chilean 
mill  was  actuated.  The  grinding,  however,  was  done  by 
large,  heavy,  flat  stones,  as  hard  as  could  be  secured,  one 
end  of  which  was  attached  by  rawhide  thongs  or  chains 
to  the  horizontal  arm  of  the  machine.  The  length  of 
tin'  connecting  chains  was  made  so  that  the  front  end 
of  the  flat  stone  was  slightly  lilted  from  the  bed  of  the 
arrastre,  the  rear  end  dragging  on  it.  With  this  machine 
water  was  added  in  the  ore  or  not.  as  the  ca  e  seemed  to 
require,  and  the  Hat  stones  were  dragged  around,  grind- 
ing the  ore  to  a  tine  powder  or  paste  between  the  I 
drag  stones   ami   the   paved    floor  of  the   machine. 

Eaving  ground  the  ore  to  the  required  fineness,  which 
was  just  as  fine  as  could  he  secured  and  usually  con- 
sisted  of  a  pulp  containing  a  large  proportion  of  minus 
200-mesh  material  and  varying  portions  of  granular  ma- 
terial averaging  perhaps  about  40-mesh  grade,  it  was 
then   drawn    from   the  arrastre  and   taken   to   the   patio. 
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This  was  simply  a  large  floor  or  yard  paved  with  flag- 
,me  other  smooth  material.  Ir  n 
.  since  the  air  and  sun  were  required  Eoi  the  carrying 
out  of  the  chemical  part  of  the  process.  T 
often  reached  several  aero?  in  extent.  The  pulp  on  the 
patio  contained  enough  water  to  make  a  past]  mass  of  it, 
but  no1  allow  it  to  run. 

The  actual   metallurgical   pr  j    by  the 

addition  of  salt  and  copper  sulphate  to  the  mass,  which 
jhlv  mixed  by  men  with  shovels,  aided 
by  a  troop  of  m  :  es  that  were  driven  around 

in   the   mass.     Alter  the  salt   am!  ilphate   had 

completed  the  chemical  work  required,  quicksilver  was 
added  to  the  mass,  or  forte,  as  it  was  called,  and  the 
mixing  and  treading  process  began  again.  This  was  con- 
tinued until  thorough  amalgamation  of  a  great  portion 
of  the  silver  was  secured. 

In  many  cases  common  salt  derived  from  evaporation 
of  salt-lake  waters  or  mined  from  rooks  was  used,  and 
the  copper  sulphate  employed  in  the  early  days  was  the 
~tral.  or  crude  copper  sulphate  coming  from  the 
mines.  The  amalgamation  of  silver  in  the  patio  process 
was  assisted  by  action  of  the  air  and  sun.  and  frequently 
took  thirty  or  more  days  to  accomplish  extraction  of  the 
maximum  amount  of  silver  from  a  single  iorta.  Having 
rea.hcd  the  highest  possible  extraction,  the  torta  was 
taken  into  large  settling  tanks,  much  like  the  mechan- 
ical cyanide  agitator,  in  which  the  pulp  was  diluted  with 
a  large  quantity  of  water,  kept  in  slew  motion  and  the 
quicksilver  allowed  to  settle  to  the  bottom,  while  the 
pulp  containing  the  ground  ore  was  allowed  to  float  away. 
The  quicksilver  and  amalgam  recovered  was  retorted, 
and  the  silver  was  melted  into  bars. 

Notwithstanding  the  crudeness  of  this  process,  a  com- 
paratively high  percentage  of  extraction  was  obtained, 
often  90  to  93%  of  the  silver  being  recovered.  The  dis- 
advantages were  that  the  cost  was  extremely  high,  a  long 
time  was  required  for  operation,  and  very  little  of 
the   gold   was    rei  From   silver   ores    containing 

-mall  amounts  of  gold,  which  are  common  in  Mexico  and 
Latin-American  countries,  usually  less  than  :)0%  of  the 
lantities  of  patio  tailings  have 
ovulated  in  Pachuca  and  Guanajuato,  some  of  which 
igain. 


Altiasmiinmsim  Eir&dltuisihf'y 

K.  ('  Forenings,  Christiania,  Dec. 
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Meirctms'S''  ifs? ©sim  zZniac  BMeiradi© 

F.  Juretzka,  in  Metall  u.  Erz,  1915,  XII,  307,  Chem- 
Zeit.,  1915.  XXXIX.  Rep.,  443,  and  Journ.  Soc.  Chem. 
/„,/..  March  31,  1916,  says  that  zinc  blende  from  the 
Rhine  district  contains  at  times  0.005  to  0.01%  of  mer- 
cury, probably  due  to  an  admixture  of  fahl  ore.  When 
the  blende  is  roasted  the  mercury  vapor  escapes  with  the 
gases,  and  when  these  are  utilized  for  the  manufacture 
of  sulphuric  acid,  the  mercury  is  deposited  partly  before 
reaching  the  Glover  tower  and  partly  in  the  Glover  tower 
and  in  the  lead  chambers.  Sludge  from  the  Glover  tower 
contains  5  to  8%  and  that  from  the  chambers  3  to  5% 
Hg.  The  sludge  is  drained,  mixed  to  a  stiff  paste  with 
"lime-sand"  (waste  from  lime  burning)  and  then  with 
just  sufficient  lime  to  neutralize  the  acid,  and  the  mer- 
cury recovered  by  distillation  at  a  dull-red  heat. 
'$ 

IFtedltiae(tii©Ea  ©iF  Sl©sis&@dl  Z^aimc 
Blesacle 

V.  Limit,  in  Metall  u.  Erz.  1915,  XII,  335  (through 
Journ.  Sue.  Chem.  Ind.j  Mar.  31,  1916),  reports  that  in 
the  reduction  of  roasted  zinc  blende  of  low  sulphur  con- 
tent (2  to  3%)  sulphide-sulphur  acts  injuriously  when 
the  ratio  of  zinc  to  sulphide-sulphur  is  less  than  10 :  1  and 
favorably  if  this  ratio  is  18 :  1.  Sulphate-sulphur  is  detri- 
mental to  the  reduction  of  roasted  blende  containing  1  to 
2%  of  sulphide-sulphur  when  the  ratio  of  zinc  to  sulphate- 
sulphur  is  4 :  1  and  favorable  when  the  ratio  is  5:1.  In 
the  case  of  products  with  a  relatively  high  content  of 
sulphide-  and  sulphate-sulphur,  the  sulphur  acts  injuri- 
ously on  the  reduction  if  the  ratio  of  zinc  to  sulphide- 
sulphur  is  less  than  20:1  or  of  zinc  to  sulphate-sulphur 
less  than  6:1.  The  loss  of  zinc  on  reduction  is  higher 
with  products,  free  from  lead,  in  which  the  sulphide- 
sulphur  is  present  entirely  as  iron  sulphide,  and  in  those 
of  very  low  iron  content  or  in  which  the  iron  is  present 
entirely  as  zinc  ferrite,  than  in  other  cases. 

ILSmme^Hs0©^  §limg|,Qii  II  ©si  Meases 

The  properties  of  the  system  2FeO.Si02  +  2CaO.Si02 
have  been  recently  examined  by  B.  Selivanoff  (Rev. 
Soc.  Russe  Metall.,  November,  1915;  abstr.  Journ,  Soc. 
Chem.  Ind.,  Mar.  15,  1916),  who  melted  silica,  lime 
and  iron  peroxide  in  an  iron  crucible  in  an  electric 
resistance  furnace.  Fe2Si04  melts  at  about  1,260°  C. ; 
there  is  a  maximum  at  about  1.260°  C.  corresponding 
to  2Fe2Si04.4Ca2Si02,  and  between  these  two  points  is 
a  eutectic  at  about  33%  (molecular)  Ca2Si04  and  about 
1,160°  C.  Heated  in  a  current  of  hydrogen,  reduction 
begins  at  about  the  following  temperatures: 

1-v.siO,     100%      85%         65%         50%      40%      30% 

Temperature,   >leg.    C...     225         210       205-210       170        ISO        250 


The  May  out] mt  of  the  Miami  Copper  Co.  of  4,600,000 

lb.  of  blished  a  new  high  record  for  that  com- 

The  capacity  of  the  mill  at  Miami,  Ariz.,  will  be 

tsed  to  permit  a  monthly  production  of 

5,000.000  lb.  of  copper.     The  100-ton  experimental  mill 

for  the   treatment   of  the  low-grade  ore   has   shown   an 

extraction  of  over  80$ .    Among  other  improvements  an 

Miami    is   the   pr  5,000  Y.   M.   C.   A.   building, 

for  which  I  een  approved. 
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Tlhie  ©s»<e=M£IlIliiiagf  Unadltuisfta'^ 

This  issue  of  the  Journal  is  devoted  especially  to  mat- 
ters relating  to  the  milling  of  hits,  by  which  is  understood 
ehicllv  the  methods  of  mechanical  concentration.  Other 
branches  of  milling  are  cyanide  lixiviation — with  which 
mechanical  concentration  is  frequently  combined,  copper 
lixiviation  and  zinc  lixiviation.  These  processes  merge 
into  the  metallurgical  as  distinct  from  the  simply  me- 
chanical processes  of  separating  valuable  minerals  from 
worthless  gangue,  which  constitute  the  bulk  of  our  mill- 
ing. 

The  importance  of  the  art  of  milling  is  nowadays  but 
slightly  subordinate  to  the  art  of  mining,  for  except  in  the 
case  of  iron  ore  nearly  all  the  ore  that  is- mined  has  to  be 
milled  for  the  purpose  of  concentration.-  At  the  present 
time  the  United  States  is  mining  copper,  lead,  zinc,  gold, 
silver  and  miscellaneous  ores,  exclusive  of  iron  ores,  at 
the  rate  of  about  70,000,000  tons  per  annum  and  is  milling 
about  70,000,000  tens  thereof.  The  great  bulk  of  this 
immense  quantity  is  milled  by  purely  mechanical  meth- 
ods— jigging  and  tabling  in  the  most  cases,  jigging  and 
tabling  combined  with  flotation  in  many  eases,  and  dota- 
tion alone  in  a  few  eases.  The  other  mechanical  proc- 
esses— magnetic  and  electrostatic  separation — are  of  sub- 
ordinate importance,  but  in  a  few  instances,  as  in  the  mag- 
netic treatment  of  the  mixed  zinc  ores  of  Franklin,  N.  J., 
are  of  the  first  order  in  consideration. 

The  great  thing  in  milling  in  recent  years  has  been  the 
development  of  the  flotation  process,  which  has  enabled 
a  greatly  increased  extraction  of  mineral  to  be  made  at 
but  slight,  if  any,  increase  in  cost — either  in  plant  or  in 
operation — over  the  old-fashioned  jig  and  table  mills.  In 
view  of  the  supreme  importance  of  the  flotation  process,  a 
large  part  of  this  number  of  the  Journal  is  devoted  to  it. 

This  issue  is  a  special  number  for  millmen,  and  its 
space  is  given  almost  entirely  to  their  subject.  It  is  not 
designated  to  be  a  compendium  on  the  art  of  milling,  but 
simply  a  collection  of  useful  memoirs,  articles  and  notes 
on  matters  of  current  interest.  The  large  amount  of  space 
given  to  the  flotation  process  is  in  line  with  the  general 
interest  in  that  process. 


nlaiaaiag  fae 

As  a  general  thing  annual  reports  of  foreign  mining 
companies  do  not  impress  us  at  all  favorably  when  com- 
pared to  the  classics  put  out  by  our  own  large  companies, 
but  two  foreign  reports  are  in  hand  that  challenge  our 
interest  and  respect. 

The  Tharsis  Sulphur  and  Copper  Co.,  operating  pyrite 
mines  in  Spain,  has  completed  the  50th  year  of  its  ex- 
istence, which  it  announces  very  unostentatiously  as  it 
does  also  that  during  this  period  a  dividend  has  been 
paid  each  year,  amounting  to  a  grand  total  of  over  £10,- 
2.50.000.  The  mines  were  actively'worked  by  the  Romans, 
but  according  to  the  chairman's  statement  at  the  annual 
meeting,  it  is  doubtful  if  they  have  yet  reached  middle 


age.     A  dividend  of  10%  was  paid  for  1915,  despite  a 
considerable  sum  carried  to  surplus  and  despite  im 
of  more  than  half  a  million  dollars  in  freight  rates  «nd 
income  tax. 

The  report  of  the  British  South  Africa  Co.,  controlling 
North  and  South  Rhodesia,  for  the  year  ended  Mar.  31, 
1915,  shows  total  assets  of  £16,1  I  I,;  73.  There  are  many 
mining  companies  showing  greater  resources  than  this, 
but  this  report  does  not  impress  us  as  a  company  report;  it 
is  really  the  "gray  book"  of  an  empire.  War.  customs  levies, 
ranches  and  crops,  agricultural  experiment  stations,  min- 
ing, railways,  immigration  and  national  health  are  some 
of  the  few  problems  of  its  directors  that  are  unassum- 
ingly set  forth. 

Under  mining  a  figure  of  general  interest  is  the  in- 
crease in  the  mineral  production  of  Southern  Rhodesia 
from  £3,883,001  in  1914  to  £4,399,070  in  1915.  This 
includes  £3.823,167  in  gold,  185,233  oz.  of  silver,  409,763 
tons  of  coal,  and  60,581  tons  of  chrome-iron  ore.  The 
coal  output  was  all  by  the  Wanki  colliery,  the  chrome  out- 
put by  the  Rhodesia  Chrome  Mines,  Ltd.  In  Northern 
Rhodesia,  the  gold  output  was  £3,953;  silver,  4,066  oz. ; 
copper,  813  tons;  and  5,740  tons  of  60  to  70%  bismuth 
ore.  Claims  have  been  registered  for  gold,  silver,  iron, 
lead,  zinc,  bismuth,  graphite,  mica,  molybdenum,  plat- 
inum, tin,  coal,  nitrate  and  lime. 

It  is  to  be  imagined  that  the  shareholder  who  receives 
this  report  must  read  it  with  the  feeling  that,  however 
far  off  monetary  dividends  are,  there  is  a  certain  return 
on  this  investment  that  no  other  company  will  ever  give. 


aim  £9D5 

The  revised  and  corrected  statement  of  gold  and  silver 
production  in  the  United  States  in  1915,  prepared  jointly 
by  the  Bureau  of  the  Mint  and  the  Geological  Survey,  has 
been  issued,  and  shows  that  the  preliminary  statemenl 
made  last  January  was  conservative  in  its  estimates.  The 
revised  figures  give  the  total  production  of  gold  in  1915 
at  4,887,604  ounces,  fine,  or  $101,035,700,  and  the  total 
silver  was  ',  1,961,075  ounces,  fine.  At  the  average  price  in 
Xew  York,  the  commercial  value  of  the  silver  was  $37,- 
397,300,  making  the  total  value  of  the  precious  metals 
last  year  $138,433,000.  These  figures  are  an  increase  over 
the  preliminary  estimate  of  $2,144,600  in  gold  and  7.475,- 
475  oz.  silver.  The  larger  difference  in  silver  was  prob- 
ably due  to  an  underestimate  of  the  quantity  contained  in 
copper  bullion. 

As  compared  with  the  report  for  1914,  the  total 
production  of  1915  showed  an  increase  of  $6,503,900,  or 
6.9%,  while  there  was  an  increase  in  silver  of  3.  ' 
oz.,  or  3.9%  .  instead  of  the  decrease  indicated  by  the  pre- 
liminary statement.  The  figures  for  both  years,  1914  and 
1915,  are  given  in  the  accompanying  table,  gold  in  value 
and  silver  in  fine  ounces. 

In  gold  production  California  came  first  in  1915,  with 
an  increase  of  $1,296,000.    Colorado,  with  a  much  larger 
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gain,  took  the  second  place,  being  onl}   $16,600  behind 

Califon  was  third,  Nevada  fourth  and  South 

Dakota  fifth,  all  three  with  only  small  gains.    Ten  states 

produced  over  a  million  each,  while  the  Philippine   ts- 

■,,  oi  '.".",  .  i"  a  total  of  $1,320,900,  a 

considerable  share  coming  from  dredging  operations  Iarge- 

i  rom  Australia  and  Nct  Zealand. 

In  silver   production    Nevada   was   firs!    and    Montana 

second  with  a  difference  of  less  than  30,000  <>/.    Utah  held 

GOLD  AND  SILVER  PRODUl    [TON  O]    1  ill    l\l  r£D  STATES 
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91 

S12.300 

21,251,900 
1.187.200 
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-  1,100 
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[,555 ' 

22,547,400 

22,530,800 

34,800 

1,170,600 


Silver  - 

1914 

300 

si',.-..'.i:iii 
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!,020,800 
1,804,400 
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,054,034 
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Oklahoma 
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1,978, 

1,883,700 

1,219.1110  I. '"I 


Wyoming. .  - 


1,589,400 



8,800 

587,800 


1,867,100 
1,600 

7,403, 

6,800 
1,800 

3,907,900 

500 
161  600 
[3,900 


100 

415,500 

60,000 

!, 5311,700 

>.S77,2O0 

1, 771,300 

1,500 

0,200 

I  17,1m 

179,866 
102,800 

1 .722.000 


581. S74 

55.534 

11,42:1,17:1 

14,453,085 

2.  137,001 

1,496 

125, 199 

197,509 

99.171 

724,580 

13.073,471 

150 


-■'9.711,  loo 
I'orto  Rii-«.  2,800  700 


(94,531,800  '       72. 155,100       74.901,075 

the  third  place  and  fdaho  fourth.    Colorado  and  Arizona 
were  nexl  in  order,  tl  showing  a  considerable  loss 

previous  year,  while  Arizona  made  a  gain. 

SnUvesr  suradl  FIl©i2<cviln©in} 

Silver  producers  have  >r  watching  with 

interesl  the  I  of  the  Flotation  process. 

■   ■  1       ile    ilvei  ore 

of  lowei  r  thai   will   permit  other 

;■  ing  small  p  er  to  be  beneficiated 

influence  upon  the  total  silver 

production.    Since  a  large  portion  of  the  world's  silver  is 

"    I  and    Mexico,  the  silver- 

the   latter  unhappy   country   being 

under  American  direction,  improvements  in   the 

metallu  particularly  interesting  to 

\-  flotation  may  allow  the  working  of 

1    lead   ore-   contu  1  0f   silver 

sui  h  as  were  not  eci i  pro    able  and  i    previous 

conditio!  le  apple  ation  ol    flotation  is  likeh    to 

bring  an  additional  amoui  .  tin    mai  ket.     It 

ely  had  thai  of  the  United 

and  when   Mexico  read adition 

her  mines   may   be  operated,  a   further  amount  will   be 

1  Iver  that  will  be  r> 

from  he-  lentally,  it  may 

al  further  quantities  will  be  pro- 

om  Iow-grai  together  with 

possibly  some  gold,  as  the  iortance. 

Then'  I,  . 

to  which  flotation  will  be  applicable  to  silver  ores,  but  it 

ing  silver 
ection  with  iron  sulphides  will  be  broughl  within 
;e  of  flotation  and  thai  an  additional  amount  of 


silver  may  he  brought  into  production  from  that  source. 
The  Mexican  silver  ores  consist  largely  of  argentite  that 
occurs  with  iron  sulphide,  and  the  bulk  of  the  tailings 
losses  in  silver-treating  mills  may  be  reasonably  said  to 
consist  of  finely  divided  material  of  this  kind  that  goes 
to  waste  with  slimes.  Some  of  it  cannot  be  recovered 
economically  on  concentrating  tables,  and  it  is  reasonable 
to  believe  that  much  of  it  may  eventually  be  saved  by 
flotation  methods.  In  fact,  it  is  not  without  the  bounds 
of  reason  to  say  that  the  slimes  from  ores  of  this  class  may 
be  treated  more  cheaply  and  with  a  higher  percentage  of 
recover]  than  by  the  cyanide  process,  and  it  is  not  im- 
possible that,  flotation  will  be  largely  applied  to  that 
work.  Just  as  the  cyanide  process  brought  within  the 
range  of  economical  beneficiation  ores  that  formerly  could 
not  he  handled  at  a  profit,  so  flotation  may  be  expected 
to  lower  still  more  the  tailings,  decrease  treatment  costs 
and  so  account  for  the  production  of  a  considerable  quan- 
tity of  silver  that  lias  heretofore  not  been  available. 


Tlhe   Metlafl  Ms&s-I&eils 

The  metal  markets  have  been  dull  and  reactionary  for 
about  two  months.  Last  week  speculators  in  stocks 
awoke  to  this  and  the  metal  shares  were  hammered  down 
severely.  The  Wall  Street  organs  took  up  the  talk  that 
had  already  been  rife  in  some  producing  districts  and 
expressed  opinions  as  if  calamity  had  overtaken  the  metal 
industries.  Now,  in  fact,  copper  at  26c,  lead  at  7c, 
spelter  at  10c,  antimony  at  19c,  quicksilver  at  $75  and 
tungsten  ore  at  $30  are  not  low  prices.  With  respect  to 
most  of  them  they  are  juices  that  are  from  117L.  to  2  times 
above  the  normal.  They  are  low  as  compared  with  what 
they  were  when  they  were  about  five  times  above  normal 
as  they  were  in  all  cases  except  copper  and  lead.  But 
wdiat  can  people  expect?  Apparently  having  been  given 
an  unexepeeted  treasure  like  Aladdin's,  nothing  would 
suit  them  but  even  bigger  things.  When  the  end  was 
reached,  there  was  a  reaction  in  sentiment.  This  is  one 
of  the  penalties  ol  extravagance. 

The  consumption  of  metals  is  still  continuing  on  an 
unprecedented  scale  and  bids  fair  to  keep  on  doing  so. 
The  trouble  with  prices  is  that  too  many  people  wanted 
naturally  to  share  in  the  .urea)  profits  that  were  being 
made  and  therefore  increased  the  production.  Condi- 
tions will  be  healthier  in  all  ways  it'  prices  recede  to  lower 
but  still  profitable  levels. 

Attention  is  to  be  called  to  the  four  pages  of  drawings 
of  useful  kinks  for  the  mill  and  for  the  engine  room 
that  appear  in  this  issue.  These  drawings  are  made  by  a 
new  and  ingenious  method  invented  by  Arthur  Ormay, 
chief  draftsman  of  the  Hill  Publishing  Co.,  and  show 
the  introduction  of  a  truly  artistic  spirit  into  the  art 
of  mechanical  drawing.  The  plates  that  we  reproduce 
appeared  originally  in  our  sister  publication,  Power,  to 
'  we  are  indebted  for  them,  as  we  also  are  for  the 
!""  instructive  plates  showing  the  thermal  balance  of 
the    steam-power    plant. 

y. 

The  index  for  Vol,  101  of  the  Engineering  and  Mining 
■'"'"■iiiiI  will  be  mailed  with  this  issue.  Any  subscriber 
no<  receiving  a  i  >  of  same  should  notify  the  subscription 
department   at    once. 
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W.  S.  Grether,  lately  at  Salmo,  B.  C,  is  now  at  Butte. 
Karl  F.  Klein  luis  gone  from  New  York  to  Moroeocha,  Peru. 
James  J.   llowd.  lately  at  Rolla,   Mo.,    is   now    at   Houghton, 
Mich. 


KOIlt 


from    El    Paso,    Te 


to    Colorado 


E.    E.    Reyer    ha 

Springs. 

D.  W.  Minier,  lately  at  Goodsprings,  Nev.,  is  now  at  Los 
Angeles. 

Dr.  A.  T.   limw,  ..f   Deadwood,   S.   D.,   is  in  New  York  for  a 

short    visit. 

Fred  G.  Beekner,  late  at  Nevada  City,  Calif.,  is  now  at 
Osceola,  Nev. 

Rolla  E.  CInpp,  recently  at  Salt  Lake  City.  Utah,  is  now 
at    Los  Angeles. 

J.  E.  Barcus,  recently  at  Albany.  X.  Y..  is  nou  at  Guane, 
Pinar  del  Rio,  Cuba. 

R.  H.  MeHurdy  has  gone  from  Minneapolis,  Minn.,  to  Cana- 
nea,   Sonora,    Mexico. 

A.  F.  DuRKleby.  recently  at  Butte,  Mont.,  is  now  with  the 
Juragua   Iron   Co.,  at  Santiago   de  Cuba. 

Louis  S.  Cntes,  general  manager  of  the  Ray  Consolidated, 
■was  a  recent  visitor  in  New  York  and  Boston. 

R,  L.  Lee  has  been  appointed  superintendent  of  the  smelt- 
ing plant  of  the  Central  Chili  Copper  Co.  at  Panulcillo,  Chile. 

W.  E.  Thome  has  entered  into  a  new  contract  for  two 
years  more  with  the  Lenskoie  Co.,  of  Siberia,  for  selecting 
dredging  and   hydraulic   ground   and    sampling  same. 

Prof.  William  Nicol,  of  Queens  University,  Kingston,  Ont., 
has  resigned  as  professor  of  mineralogy,  a  position  which  he 
has  held  since  the  School  of  Mining  was  founded,  in  1893. 

Fernando  Cardenas  and  Miguel  M.  Gomez,  of  Havana,  have 
been  in  New  York  recently  in  connection  "with  the  shipment  of 
a  cargo  of  ore  from  the  Candida,  a  new  copper  mine  in 
western  Cuba. 

M.  A.  Rowan,  who  has  been  engaged  on  valuation  work  for 
the  People's  Gas  Light  and  Coke  Co.,  of  Chicago,  has  resigned 
to  take  charge  of  the  mining-engineering  department  of  the 
Chicago  &  Eastern  Illinois  R.R.,  with  headquarters  at  Noko- 
mis.  111. 

w  ilii.-ini  H.  Warren  has  been  appointed  general  manager 
of  works  of  the  Brier  Hill  Steel  Co.  at  Youngstown,  Ohio, 
and  George  F.  Alderdice  has  been  made  vice-president  of  the 
same  company,  succeeding  Rollin  C.  Steese,  who  formerly  held 
both    positions. 

\V.  C.  Bulmer  has  been  appointed  to  succeed  L.  M.  Mc- 
Donald as  superintendent  of  the  openhearth  and  bessemer  de- 
partments of  the  Ohio  works  of  the  Carnegie  Steel  Co.  at 
Youngstown,  Ohio.  Jacob  A.  R< ■Miner  has  been  appointed 
assistant  to  Mr.  Bulmer. 

Georg;e  A.  Guess,  professor  of  metallurgy  at  the  University 
of  Toronto,  has  been  engaged  by  the  Vermont  Copper  Co.  to 
start  up  the  copper  smeltery  at  South  Strafford.  Orange 
County.  Vt.  The  furnace  has  not  been  operated  successfully 
and  has  been  idle  for  several  years. 

Percy  E.  Barbour,  mining  engineer  and  managing  editor 
of  the  "Engineering  and  Mining  Journal"  resigned  his  com- 
mission as  2nd  Lieutenant  in  the  Maine  Coast  Artillery  in 
order  to  accept  a  commission  as  1st  Lieutenant  in  the  22nd 
Corps  of  Engineers,  N.  G.  N.  Y.,  and  is  now  at  Camp  Whitman 
preparatory   to   going   to   the   border   with   his   battalion. 

H.  Kenyon  Rurch,  chief  engineer  of  the  Inspiration  Con- 
solidated Copper  Company,  has  completed  his  work  pertain- 
ing to  the  design  and  construction  of  the  plant,  and  will 
leave  on  July  first  for  an  extended  vacation  trip  throughout 
the  East.  His  forwarding  address  for  the  next  few  months 
will  be.  care  of  The  Sierra  Madre  Club,  L.  A.  Investment 
Bldg.,    Los   Angeles,    Calif. 


Lieut.  Carleton  C.  Green,  well  known  throughout  northern 
Ontario  as  a  mining  journalist  and  formerly  connected  with 
the  Cobalt  "Nugget,"  has  been  killed  in  a  recent  engagement. 
His  home  was  at  Haileybury.  Ont.,  and  he  leaves  a  widow  and 
two  children. 


American  Electrochemical  Society — Second  National  Expo- 
sition of  Chemical  Industries  will  be  held  in  New  York  all 
through  the  week  of  Sept.  25-Oct.  1.  The  American  Electro- 
chemical Society  will  be  one  of  the  important  national  socie- 
ties which  will  m.et  in  New  York  during  thi  I.  Its 
meetings  will  be  held  on  Sept.  28,  29  and  30,  ami  the  ..inline  of 
the  program  has  just  been  announced,  showing  a  varied 
series  of  papers  and  discussion,  besides  visits  to  the  Exposi- 
tion, receptions,  etc. 

American  Society  for  Testing;  Materials — The  nineteenth 
annual  meeting  was  held  at  the  Hotel  Traymore,  Atlantic 
City,  June  27  to  30.  As  usual,  the  program  was  unusually  com- 
plete and  this  year  contained  a  total  of  53  topics.  Nine 
sions  were  held,  the  fourth  on  Wednesday  morning,  June 
28,  devoted  to  the  discussion  of  steel  and  iron.  The  follow- 
ing committee  reports  were  presented:  On  steel,  by  C.  D. 
Young,  chairman;  on  heat  treatment  of  iron  and  steel,  by  Al- 
bert Sauveur,  chairman;  on  corrosion  of  iron  and  steel,  by  S.  S. 
Voorhees,  chairman;  on  magnetic  properties  of  iron  and  steel, 
by  C.  W.  Burrows,  chairman.  Nonferrous  metals  were  dis- 
cussed at  the  eighth  session  on  Friday  morning. 

American  Society  of  Mechanical  Engineers — Ira  N.  Hollis. 
president  Worcester  Polytechnic  Institute,  Worcester,  Mass. 
has  been  nominated  for  president  for  the  year  beginning  with 
the  annual  meeting  in  December.  The  nominations  for  the 
three  vice-presidents,  who  serve  for  two  years,  are:  Prof. 
Charles  H.  Benjamin,  Purdue  University,  Lafayette,  Ind.;  Prof. 
Arthur  M.  Greene,  Jr.,  Rensselaer  Polytechnic  Institute,  Troy, 
N.  Y.,  and  Charles  T.  Plunkett,  president  Berkshire  Cotton 
Manufacturing  Co.,  Adams,  Mass.  The  three  nominations  for 
managers  are:  Prof.  Robert  H.  Fernald,  University  of  Penn- 
sylvania; Prof.  William  B.  Gregory,  Tulane  University,  New 
Orleans,  and  C.  R.  Weymouth,  San  Francisco.  Major  William 
H.  Wiley,  "who  has  been  treasurer  since  1SS4,  has  been  re- 
nominated. 


Chalmers  &  Williams,  of  Chicago,  have  recently  shipped 
four  4S-in.  Symons  fine-reduction  disk  crushers  for  the  mill 
of   the   Federal   Lead   Co.,   at   Flat   River,   Mo. 

Murex  Co.,  Ltd.,  has  moved  its  office  and  laboratory  from 
San  Francisco  to  Darwin,  Inyo  County,  Calif.,  where  a  mill  is 
being  built  to  treat  the  lead-carbonate  ores  of  the  Darwin 
Development  Co.  by  the  Murex  process. 

The  Marks  Pulverizing;,  Mining;  nnd  Milling;  Machinery  Co., 
of  Los  Angeles,  has  moved  into  its  new  quarters  at  712  North 
Main  St.,  Los  Angeles.  A  test  mill  is  being  operated  at  this 
address  to  demonstrate  the  Marks  centrifugal  impact  pulver- 
izer. 

The  General  >inval  Stores  Co.,  of  New  York  announce  that 
it  will  hereafter  carry  stocks  of  G.  N.  S.  flotation  oils  in 
Denver  and  will  be  in  a  position  to  fill  orders  from  that  point 
within  the  next  30  days.  John  D.  Davis,  with  office  at  1550 
Glenarm  St.,  Denver,  is  the  Colorado  representative. 

Weston  II.  Lazenr  has  recently  assumed  charge  of  the  New 
York  office,  and  adjacent  territory  for  the  Stephens-Adamson 
Manufacturing  Co..  Aurora,  111.  Mr.  Lazear  is  already  ac- 
quainted in  this  territory  and  has  devoted  the  past  seven 
years  to  the  design  of  "S-A"  conveying,  elevating,  screening 
and    transmission    machinery. 

The  Executive  Departments  of  the  Western  Electric  Co., 
Inc..  at  New  York  moved  on  June  5  from  463  West  St.  to  new 
offices  in  the  Telephone  and  Telegraph  Building  at  195  Broad- 
way. The  move  was  made  necessary  by  the  steady  growth  of 
the  company's  engineering  departments  which  will  occupy 
the  space  that  has  been  vacated.  The  local  New  York  dis- 
tributing department  and  the  engineering  and  paten i 
partments    remain    at    463    West    St. 

The  A.  M.  Byers  Co.,  Inc.,  Pittsburgh,  maker  of  wrought- 
iron  pipe,  which  also  owns  and  operates  Mattie  turn.- 
Girard.  Ohio,  has  leased  for  three  years  the  plant  of  the  Sus- 
quehanna Iron  Co.  at  Columbia,  Penn.  The  plant  consists 
of  the  Columbia  works  and  the  Susquehanna  works,  tie 
being  a  quarter  of  a  mile  apart  The  lease  was  made  from 
W.  \Y.  Griest  and  associates,  who  have  controlled  the  mills 
for  some  years.  D.  F.  Manice.  now  in  the  Pittsburgh  mills,  has 
been  appointed  manager  of  the  Columbia  works.  L.  M.  Johns- 
ton  being  general   manager. 
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s\\     FRANCISCO — 1"»<-    '-- 
Three  Large  Oil  Tanker*,  costing  a  total  of  approximately 
contract    for   construction    at    the    Union 
yards  in  San   Francisco.     The  new  tank- 
tor  the  Pan-American  Petroleum  Transport  Co.     They 
are   similar   in    design    to    those    construct.-. I    for    the    SUm. lard 
Oil  Co.  and  are  to  be  435  ft.  long,  with  a  capacity 

of  70,000  bbl.  of  oil  each.  The  Standard  Oil  Co.-  is  also  hav- 
ing 7  more  new   tankers  built  for  delivery  within   18   months. 

Dcctalon     In    the    Smelter-Fume    Suits    against     the    Penn 

Co.  in  the  U.  S.  District  Court  at  San  Francisco  was 
announced  in  the   "Journal"   of  June   17   to  be   in   favor  of  the 

it    in   the   first   six   cases.     Eleven   more   of   these  cases 

Sept.  5.     The  jury   required   but   one-half 

hour    on     June     9     to     bring     in     the     verdict.       In     the     first 

S.  the  farmers  claimed  that  the  fumes  from  the 
Campo  Seco  smeltery  reduced  the  amount  of  crops  and 
worked  a  permanent  injury  to  the  soil;  also  that  some  of 
the   stock.   cattL  had   died    from    arsenic   poisoning; 

and  that  wire  fences  were  rapidly  destroyed,  the  life  of  the 
wire  being  reduced  from  15  or  20  years  to  3  or  4  years.  The 
farms  represented  in  the  six  cases  are  situated  at  from  5M> 
to  7%  ml.  from  the  smeltery.  The  plaintiffs  rested  their  case 
on  the  testimony  of  the  owners  of  the  land  interested  in  these 
suits,  without  calling  as  witnesses  the  veterinary  surgeons, 
Dr.  Fox,  Dr.  Kreely  and  others  as  expert  witnesses,  as  was 
expected  would  be  done.  The  defendant  presented  evidence 
..f   Charli  i  hemical   engineer,    who   was   one   of   the 

experts  of  the  Si  -ion  and  C.  E.  Bigler,  agricultural 

chemist  of  the  West  Scramento  Co.,  and  the  Natomas  Co.  Evi- 
dence was  adduced  showing  that  careful  examinations  had 
been  made  of  the  vegetation  and  soil  and  determinations  of 
the    amount    of    sulphur    dioxide    by    approved    chemical    pro- 

howing  that  the  amount  of  sulphur  trioxide  was  in 
every  case  less  than  1  part  per  million.  In  a  large  number  of 
experiments  in  which  growing  plants  were  submitted  to 
sulphur  dioxide  and  sulphuric  acid  in  moving  air,  there  was 
no  injury  whatsoever  where  the  concentration  was  less  than 
vl  parts  per  million.  Other  experiments  and  tests  were  made 
embracing  the  entire  growing  period  and  it  was  found  that 
where  concentration  was  less  than  5  parts  per  million,  there 
was  no  effect  upon  the  growth  of  vegetation  or  upon  the 
amount  of  the  crop.  The  shallowness  of  the  soil  and  the 
rotation  of  crops  was  alleged  by  the  defendants  to  be  the 
actual  cause  of  the  decrease  in  the  amount  of  crops  on 
these  farms  since  1910.  These  farmers  do  not  plow  deeply, 
which  is  so  essential  to  the  growing  of  good  crops  in  the 
f.M. thill  farming  regions  of  California.  The  attorneys  for  de- 
fendant contended  that  damage  done  to  wire  fences  was  due 
to  electrolysis. 

BUTTE — June  22 

i  he   Iccldent  Record  for   \prii  in  Butte  was  one  of  the  best 

In  the  history  of  the  mines.     The  total  number  of  accidents  in 

the   27   mines   of   the  in  30    days    was 

e   of  1.15   to  the   10,000  shifts.     In   13   of 

the   mines  there  was  not  a  single  accidl  111 

v.. rih   Butte  Stockholders  hi  ••■  have  suspected  a  persistent 
effort  on  the  part  of  Interc.  make  a  special 

tor   years   a   dis- 

e   it  was  at    1 1  mar.    .  ,  ,i    with   an 

'her  than  d.  proper!  y 

In   the   Interest  of  the  stockholders.     The  present 

is   makh  effort   to   rehabllltat.     the    propert;        It 

■   deel 
ent    in    the   property,    much   new   ore   having   been   dis- 
I    by   the   recent  development. 
\    Flrat-AId    teat  ,,    many   weeks 

Copper  Mining  Co.  in  Bun  ...     amount  of 

the     prizes  has  Just 

of  belnt-  |  h,.ee  casn 

prizes  of  seven  out 

I  and   keen   interest  Is  being  taken    in   the   final 
or   positions.     The   i  will    be   as   fol- 

lows:  First  team.  J200;  second,  $150;   third,  J125 
fifth.   J75;   sixth.   $50;   seventh,    $25.     This  makes  a  total   cash 
distribution   cf  prizes   by   th  ,v   of   $725   in- 
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Stead  of  $300  as  at  first  planned.  It  had  been  expected  to  give 
silver  medals  also  to  the  w-inners  and  bronze  medals  to  the 
members  of  the  second  team.  These  medals  were  to  be  sup- 
plied by  the  National  Safety  Council  with  which  the  American 
.Mine  Safetj  has  been  merged.  It  now  develops  that  its  medals 
cannot  bi  awarded  for  contests  in  which  competition  is  lim- 
ited to  teams  representing'  only  one  company.  This  was  the 
reason  for  increasing  the  cash  prizes.  Apparently  the  Moon- 
light Mine  team  will  win  the  $200  prize  but  the  others  are  yet 
to  be  decided. 

A  New  Mine-Taxing  Movement  has  been  inaugurated  in 
Montana,  with  the  special  object  of  reaching  the  Anaconda 
Copper  Mining  Co.  The  latter,  like  most  large  and  successful 
corporations,  is  constantly  the  subject  of  attack  by  would-be 
legislators,  agitators  and  grafters  of  all  grades.  Under  the 
present  system  of  taxation,  the  mining  companies  pay  only 
a  small  rate  on  their  property,  the  big  tax  being  collected 
or.  the  personal  property  and  the  net  earnings.  Some  years 
ago  an  attempt  was  made  to  tax  the  companies  3%  additional 
on  their  gross  earnings,  but  the  movement  was  defeated. 
Now  a  law  is  being  initiated  to  tax  them  6%  more,  and  is 
likely  to  obtain  sufficient  support  to  bring  it  before  the  voters 
of  the  state  at  the  fall  election.  The  charge  is  made  that 
the  movement  was  really  inaugurated  by  antiprohibition 
forces  to  compel  Anaconda  to  come  out  against  prohibition  or 
to  put  up  money  to  fight  the  latter  movement.  For  very- 
good  economic  reasons  the  Anaconda  company  is  not  opposing 
the  prohibition  movement.  It  had  an  object  lesson  on  the 
effect  of  prohibition  during  the  military  rule  in  Butte  two 
y-ears  ago  when  the  saloons  were  closed.  During  that  period 
the  efficiency  of  miners  was  increased  25%  and  accidents  ill 
the  mines  decreased  about  90%.  Against  such  a  showing  as 
that  the  big  company  could  not  declare  itself  opposed  to 
prohibition  by  law.  The  hostility  of  the  antiprohibitionisi-s 
might  therefore  be   expected. 

DENVER — June   23 

Alleged  Claim-Jumping  at  Nederlnnd  was  responsible  for 
a  recent  disturbance  in  the  tungsten  field,  in  which  gun  plays 
and  a  hangman's  noose  figured.  The  sheriff  has  dispersed  the 
"vigilance  committees"  that  were  organized  in  the  district  to 
discourage    the    practice. 

American  .Smelting  and  Refining  Co.  has  taken  over  the 
Green  Mountain  group  in  Cunningham  Gulch,  Silverton  dis- 
trict. Under  the  superintendency  of  Charles  Gardner,  this 
property  will  be  put  into  operating  condition.  The  ore  will 
be  concentrated  in  the  Silver  Lake  mill,  and  the  products  sent 
to  the  Durango  smeltery.  In  the  same  district,  the  Hamlet 
mill,  destroyed  by  fire  last  fall,  is  being  replaced  by  a  modern 
plant  that  will  include  flotation  in  its  flowsheet. 

Colorado  .School  of  Nines  awarded  scholarships  this  year  to 
34  graduates  from  high-schools  within  the  state,  these  schol- 
arships being  acceptable  by  the  school  in  lieu  of  all  fees  for 
four  years.  This  is  the  first  time  the  plan  has  been  tried 
here.  Prof.  E.  J.  Dittus  and  H.  W.  Wright  of  the  faculty  are 
preparing  a  report  for  free  distribution  on  the  flotation  re- 
el] that  has  been  conducted  in  the  institution  during  the 
past  year.  The  Denver  branch  of  the  U.  S.  Bureau  of  Mines 
is  to  move  to  the  School  of  Mines,  July  1,  and  thereafter  will 
have  its  offices  and  laboratories  in  the  Physics  Building  at 
Golden.  The  large  testing  plant  will  also  be  at  the  disposal 
of  the  Federal  bureau. 

Present  Flow  from  Down-Town  Mines  at  Leadville  is  about 
1,700   gal.   per  min.   at   the   bottom   level;   this   is   being   easily 
handled  by  the  electric-driven  centrifugal  sinking  pump.      Old 
m    pumps   are    being    removed    and    scrapped 
from   this  station   to  make  room  for  the  new  electric  pump  of 
same  de.sisn  as  the  sinker  but  which   will  have  a  capacity  of 
2,000    gal.    per   min.      After    more    than    13    months    of    steady 
pumping,  the  Down-Town  Mines  Co.,  of  Leadville,  has  accom- 
plished   its    purpose    of    draining    the    portion    of    the    district 
within    and    adjoining    the    city    limits.       Through     the 
Ex-Governor  Jesse   F.   McDonald,   an   amalgamation 
of    interests    was    effected    between    owners    of    more    than    300 
acres  of  valuable  mining  property  and  a  magnificent  pumping 
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plant    established   al    111.'    IVnmsc    mine.      Several    of    the    levels 
Ing   driven    anew    while   old    Ones   are    being    cleaned    out 
unci  put   Into  shape  for  renewed  productions. 

K.cinei-.i  Freight  Rates  on  ore  not  exceeding  $12  per  ton  in 
value  have  been  established  between "Breckenridge  to  Denver. 
In  the  suit  of  the  Wellington  Mines  Co.  against  the  Colorado 
&  Southern  Railway  Co.  for  a  reduction  of  rates  on  zinc  con- 
centrates from  the  company's  mills  al  Breckenridge,  Colo.,  to 
Bartlesville  and  Colllnsvllle,  Okla.,  the  interstate  Commerce 
Commission  has  denied  the  mining  company  reparation  for 
freight  charged  on  previous  shipments,  but  has  found  that 
the  increase  from  $1.50  to  > 13  per  ton  applicable  from  Brecken- 
ridge  to  Denver  was  not  justified  and  has  ordered  the  restora- 
tion of  the  through  rate  based  on  $2.25  component  to  Denver. 
The  commission  in  its  report  states  that  the  distance  from 
Denver  to  Bartlesville  via  the  Santa  Fe  is  725  mi.,  and  that 
the  through  rate  from  Denver  to  Bartlesville,  which  was  not 
in  dispute  and  is  also  $2.25.  earns  for  the  railroad  only  3.1 
mills  per  ton-mile.  The  Wellington  company  testified  that 
one  of  its  mills  was  closed  by  reason  of  the  increase  in  the 
Breckenridge-Denver  freight  rate  and  not  by  reason  of  any 
of    its    other    troubles. 

SALT  LAKE   CITY — June  23 
The  Smelting  Plants  in  Salt  Lake  valley  and  vicinity  have 
been    working   at   capacity    for    some    time,    and    have    recently 
notified  some  of  their  shippers  to  curtail  the  output  of  certain 
low-grade  ores. 

A  State  Assay  Ofllee  will  be  established  at  the  University 
of  Utah  through  the  efforts  of  the  state  conservation  commis- 
sion. The  plans  have  been  tentatively  approved  by  the  U.  S. 
Bureau  of  Mines  and  by  the  Salt  Lake  Chapter  of  the  Ameri- 
can Mining  Congress.  The  object  is  to  encourage  prospecting 
to  develop  the  mineral  resources  of  the  state.  It  is  not 
intended  to  compete  with  regular  assayers,  and  qualitative 
determinations  but  not  quantitative  analyses  are  to  be  made. 
This  will  enable  prospectors  and  others  to  determine  whether 
their  finds  are  worth  further  investigation.  When  the  plans 
have  been  worked  out  and  approved  a  bulletin  will  be  Issued. 
I  iah  Copper's  New  I.enching  Plant  will  be  begun  within 
the  next  two  or  three  weeks.  The  site  has  been  selected,  and 
plans  are  nearly  completed.  The  initial  capacity  of  the  plant 
is  to  be  2,500  tons  dally;  and  it  will  treat  a  large  accumulation 
— 40,000,000  tons  or  over — of  oxide  and  carbonate  ores,  which 
occurred  as  a  capping  over  the  sulphide  orebodies.  This  cap- 
ping carries  0.5  to  1%  copper.  The  Utah  Copper  Co.  has  for 
some  time  had  an  experimental  plant  in  operation,  and  the 
results  obtained  will  furnish  the  necessary  data.  Sulphuric 
acid,  employed  in  the  leaching,  will  be  made  at  the  plant  of 
the  Garfield  Chemical  and  Manufacturing  Co.,  now  being 
erected  near  the  Garfield  smeltery. 

Encouraging  Results  are  being  obtained  at  the  Tintic  Mill- 
ing Co.'s  plant  at  Silver  City,  and  the  company  is  planning  an 
increase  in  capacity.  At  present,  low-grade  siliceous  ore 
amounting  to  100  tons  daily  is  being  treated,  and  preparations 
are  being  made  to  treble  this  amount.  Holt-Dern  roasters 
chiefly  are  being  used,  and  six  more  of  this  type  will  be  added. 
Excavation  for  their  installation  is  in  progress.  Three  clean- 
ups have  been  made  thus  far,  each  yielding  about  $24,000. 
The  third  lot  amounted  to  about  20  tons  of  precipitates.  The 
Iron  Blossom  and  Dragon  Consolidated  are  furnishing  most 
of  the  ore  at  present,  and  the  company  has  leases  on  a  number 
of   dumps   in    the   district. 

WALLACE,  IDAHO — June  22 
Dividends  of  fceur  d'Alene  Mines  for  the  first  six  months 
of  1916  established  a  new  record,  far  in  excess  of  the  amount 
paid  in  any  corresponding  period  in  the  history  of  the  district. 
In  the  following  detailed  statement,  except  where  stated  as 
estimated,  the  figures  are  official.  The  estimates  are  con- 
servative and  it  is  probable  that  the  actual  figures  are  greater 
than  here  given:  Federal,  $240,000;  Caledonia.  $442,850; 
Bunker  Hill  &  Sullivan.  $797.5110,  Hecla,  $650,000;  Interstate- 
Callahan,  $1,394,970;  Success,  $300,000;  Hercules  (estimated). 
$1,500,000;  Green  Hill-Cleveland  (estimated),  $400,000;  Tama- 
rack &  Custer,  $40,000;  Hunter  (estimated),  $200,000;  total. 
$5,965,320.  The  net  earnings  of  Cceur  d'Alene  mines  for  the 
year  1915,  as  shown  by  sworn  statements  filed  with  the  county 
assessor,  amounted  to  $9,794,632.  That  is  the  highest  record 
in  the  history  of  the  district.  Assuming  that  the  same  rate  of 
production  and  profits  will'  prevail  during  the  last  half  of  the 
year.  1916  will  show  an  increase  of  at  least  one-third  over 
the  former  high   record. 

JOPLIN June   24 

Cloudburst  on  June  19  flooded  dozens  of  mines  and  cur- 
tailed production.  Three  miners  were  drowned  at  Coralbut 
mine  at  Chitwood.  Galena  camp  was  particularly  hard  hit, 
and  some  mines  there  will  not  be  reopened  for  at  least  a 
month,    unless    special    pumps    are    provided. 


Calling  out  of  Militia  has  taken   ous  men   from  local 

'nims.      Propertj    hardest    till    was   t lie  Coahuila   i       I 

It's   superintendent,   C.    D.   Smith,   is  a    major   In    the   .Missouri 

National   Guard,   and   the  assistant    superinten t,    Fred 

bitt,  is  a  captain  Both  have  gone  with  their  regiment  to  the 
recrull  ing   camp  a1   Nei  i 

striking  Holstermen   issued   circular  during   week  claiming 

111    '"""   ■    were    paying     scale     oi  la;     d<  manded    by 

B  otherh i    of    Hoisting    Engineers.      The    following   d 

but    one    operatoi    denied    truth    of    thii     statement.      Xo   mines 
are  now  down   through   inability   to  gel    hoistermen.     A 
base   pi  ice    foi    bl<  nde   dui  Ing    June    n  ill   be   aboui 
less    than     May    price,     which    will    mean    a    25c.    reduction     In 
wages    for    men,    during    coming    month.      Labor    trouble    not 
a  n  i  Icipated. 

OATMAX.     tRIZ. hen     22 

The  Stack-Market  slump  is  being  fc  It  in  Oatman.  Several 
prospects  have  been  forced  to  shut  down  because  of  lack  of 
funds    to   cane    on    development    work.      Unfortunately    one   or 

two  of  the  best  prospects  in  the  district  are  included  among 
the  ones  recently  shut  down.  However,  this  condition  will 
only  be  temporary  as  it  is  due  entirely  to  the  fact  that  many 
of  the  prospects  depended  upon  Los  Angeles  "brokers"  to 
raise  the  money  for  their  development  and  it  is  a  well-known 
fact  that  these  brokers  will  haggle  for  an  hour  over  a  quarter 
of  a  cent  a  share  on  a   100-share  lot   of  stock. 

Revival  of  Mining  in  Cerbat  Rnnue  is  attracting  consider- 
able attention.  The  important  developments  at  depth  in  the 
Tennessee  and  Golconda  mines  where  commercial  ore  has  been 
opened  up  at  1,400  ft.  and  1,100  ft.,  Is  bringing  this  old  mining 
country  to  the  front  again.  The  men  who  are  coming  into 
the  district  now  realize  that  the  day  cf  shallow  surface  min- 
ing is  past  and  only  with  the  backing  of  large  capital  can 
successful  mining  be  carried  on.  The  complex  sulphide  ores, 
which  were  difficult  to  handle  by  other  methods,  have  been 
brought  into  the  commercial  limelight  by  the  development 
of  the  flotation  process.  It  is  interesting  to  note  the  entrance 
of  the  Guggenhein  interests  into  this  district  through  the  op- 
tioning of  the  Elkhart  mine,  a  famous  old  producer. 
VIRGINIA,  MINN June  23 

Many  Alines  Are  Closed  on  the  Mesabi  range  as  a  result 
of  the  I.  W.  W.  agitators  continuing  their  campaign.  At  Eveleth 
the  Oliver  Iron  Mining  Co.  has  closed  the  underground  opera- 
tions at  the  Spruce,  Fayal,  Adams  and  Leonidas  mines,  though 
a  few  men  are  kept  at  work  in  the  pit  mines.  Probably  S00  men 
are  affected  at  Eveleth.  At  Virginia,  during  a  pitched  battle  a 
striking  miner  was  shot  and  killed  by  a  company  guard.  All 
saloons  have  been  ordered  closed.  The  closing  of  operations  in 
the  Virginia  district  affects  at  least  2,500  men.  At  Biwabik  the 
business  men  have  stopped  credit  to  the  striking  miners.  At 
Hibbing,  on  June  22,  1,500  striking  miners  paraded  and  at  the 
meeting  made  the  following  demands:  Abolishment  of  con- 
tract labor;  minimum  wage  of  $3  a  day:  8-hr.  shifts  for  every 
man;  abolishment  of  Saturday  night  shift.  The  mines  at 
Nashwauk  and  Buhl  are  operating  as  usual,  no  trouble  hav- 
ing developed  there  to  date.  If  miners  do  not  return  to  work 
soon,  the  Oliver  will  probably  close  all  its  underground  mines 
and  only  ship  from  openpits  and  stockpiles  which  can  supply 
the   furnace   requirements. 

[RON  RIVER,  MICH. — June  20. 
Patriotic  Spirit  of  Middle  AA  est  has  been  generally  misun- 
derstood, having  been  misrepresented  by  the  attitude  of  a 
i  ■  pacificists  to  whose  views  the  daily  press  has  given  wide 
publicity.  It  is  well,  therefore,  to  note  the  attitude  of  a  Mich- 
igan corporation  here  in  connection  with  the  Mexican  crisis. 
The  following  notice  was  posted  on  June  19  at  the  four  mines 
of  the  Munro  Iron  Mining  Co.  by  G.  L.  Woodworth,  manager 
of   mines: 

Any  employee  of  the  Munro  Iron  Mining  Co.  who  enlists 
in  the  army  or  navy  or  belongs  to  the  militia  of  this  nation, 
and  is  called  to  the  service  ol  this  nation,  will  on  his  return 
receive  his  former  position  if  he  applies  for  same.  Notify  this 
office    bet'  n       1 

TOROM'O — lune  2:! 

A  Hush  to  Rice  Lake  Gold  District  is  starting  from  Winni- 
peg and  other  points  in  Manitoba.  Steamers  will  hereafter 
sail  from  Selkirk  twice  a  week  to  accommodate  miners  and 
prospectors.  A  mining  exchange  will  be  opened  in  Winnipeg 
early  in  July  to  be  known  as  the  Manitoba  Mining  Exchange, 
at  which  Rice  Lake  and  other  stocks  will  be  listed. 

A  Du  Pont  Powder  Co.  Subsidiary  is  being  organized  with 
$10,000,000  capital  to  operate  exclusively  in  Canada.  A  water 
power  and  other  properties  on  the  Saguenay  River  in  Quebec 
have  been  secured  and  the  erection  of  a  plant  is  expected  to 
follow  soon.  It  is  stated  that  the  plant  will  be  utilized  for  the 
fixation  of  atmospheric  nitrogen,  which  in  due  time  will  be 
applied  to  the  manufacture  of  high  explosives  at  the  com- 
pany's  plants   in   the  United   Stales. 
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of    the    Cornelia.      Country    rock    schist    and    monzonite, 

ted  with  copper  sulphides.  Officers: 
president;  John  Perry,  vice-president;  C.  A, 
tary-treasurer. 

Pinal    County 

ASBESTOS  is  being  produced  now  in  Gila  County  and  in 
the  Grand  Canon;  lately.  H.  B.  Riggs,  S.  E.  Douglass  and 
Philip  Connelly  of  Mesa  have  had  their  claims  near  Superior 
inspected  and  another  operation  may  result. 

RAY  CONSOLIDATED  (Ray) — To  guard  against  floods 
such  as  those  of  last  spring,  steel-concrete  bulkheading  is 
being   placed   along   Mineral   Creek   at   cost   of  $45,000. 

Santa    Cruz    County 

HARDSHELL    (Patagonia) — Shipping   lead   ore   to   El   Paso. 

TRENCH  (Patagonia) — Crosscutting  from  bottom  of  500- 
ft.   shaft. 

BLUE  EAGLE  (Patagonia) — This  claim  in  Alum  Gulch  op- 
tioned.    Recently  opened  ore  running  10%   Cu  and  10  oz.   Ag. 

HARRISON-SANDERS  (Patagonia) — Compressor  and 
machine  drills  being  installed.  Pian  to  sink  another  100  ft. 
Last  car  shipped  ran  9.2%  Cu. 

R.  R.  R.  MINE  (Patagonia) — Shipping  30  tons  daily  of 
8%  copper  ore.  Shipments  will  be  increased.  Ground  broken 
June    20    for   100-ton   unit   of   flotation   plant. 

DUQUESNE  MINING  AND  REDUCTION  (Duquesne) — Elec- 
tric power  now  available  at  this  property.  Flotation  plant 
being  doubled.  Shipping  about  three  cars  per  week  of  high- 
grade    copper    ore. 

Yavapai    County 

ARKANSAS  &  ARIZONA  (Jerome) — Merger  with  Mowles 
Copper  Co.  ratified  on  June  12.  2.000.000,  shares  being  paid 
Goodrich-Lockhart  interests  for  Mowles  property.  Active 
development  at  both  properties. 

VERDE  COMBINATION  COPPER  CO.  (Jerome)— Formed 
by  James  M.  Layman  to  prospect  the  Richards  and  other 
groups — about  500  acres — between  United  Verde  Extension 
and  Pittsburgh-Jerome.  Peter  Boyd,  of  National  Tube  Co., 
Pittsburgh,  is  president.  A.  P.  Thompson,  Jerome,  in  charge 
of  development. 

CALIFORNIA 
Calaveras  County 

POORMAN  (Altaville) — Drifting  to  tap  rich  gravel  found 
in  McElroy  mine.     Erickson  &  Nelson  are  leasers. 

OZARK  (Angels  Camp) — Superintendent's  dwelling  com- 
pleted and  arrangements  made  for  extensive  work  in  this 
gravel  mine. 

ECONOMIC  (Esmeralda) — Electrical  equipment  including 
transformers,  motors  and  compressor  received.  Louis  Robin 
in   charge   of   installation. 

Eldorado   County 

>rgetown) — Mine  n 
rs,  is  to  be  reopen 
BUNKER    HILL    (Greenwood) — Installation    of    machinery 

in    progress    at    this    copper    mine    near    Penobscot.      A    5-ton 

motor  truck   is  to   be  used   for  hauling   ore  to  Auburn.      D.  L. 

Shepherd,  manager,   has  also  bonded   Argonaut  mine,   between 

Georgetown   and   Greenwood. 

Modoc   County 

EL  ORO  (Lake  Citv) — Gravel  mine  being  opened  under  di- 
rection of  Fred  L.  Phelps.  Property  will  be  developed  by 
sinking  to  tap  the  channel.  Hoisting  and  pumping  ma- 
chinery at   railroad. 

Nevada    County 

LEDUC  (Grass  Valley) — Crosscut  in  about  2.000  ft.  and 
several  veins  cut,  but  the  looked-for  oreshoot  not  yet  dis- 
closed. 

BOSS  (North  San  Juan) — Reported  that  this  property  near 
Sweetland  is  to  be  reopened;  formerly  worked  for  gold  but 
later  disclosed  copper  deposit,  at  that  ti  e  unprofitable,  and 
mine   was   closed  after  shafts  had   been   sunk    400    ft. 

Plumas    County 

TAFT  (Quincy) — Reported  that  option  has  been  taken  on 
this  quartz  property  at  Crescent  Hill,   owned   by  John   Taft. 

OVERSIGHT  (Quincy)— John  Wilson  and  August  Benner 
will  start  their  mill  soon.  Heavy  snowfall  gives  assurance  of 
plenty  of  water  for  power  and  milling. 

PLUMAS    GRASS    VALLEY     MINES     CO.     (Laporte)— Per- 
I   to   issue  50.000  shares,   par   $1,  to  net   80e.   for  develop- 
and    50,000   shares  to  J.   F.   Buel   in    exchange   for  an   op- 
tion to  purchase  Quigley  placer  claims  of  100  acres  for  $21,000; 
expended    in    development-  and    equipment. 

Santa    Clara    County 

CHROME  DEPOSITS,  near  New  Almaden.  "discovered  40  yr. 
purchased  by  F.  L.  Sage  and  R.  B.  Harper. 

San   Bernardino   County 

TH-ANTIMONY   (Nipton) — Carload  of  50%   antimony 
ore  shipped  from  this  property  on  Clark  Mountain.  20  mi.  east. 
TREASURY  (Atolia) — This  property,  owned  bv  M.  H.  Elli- 
ott, C.  W.  Peterson  and  D.  V.  McBridge,  divided  into  40  blocks 
100  feet  square  and  leased;   shipments  being   made. 


IJL  VSKA 

STRIK  a    Innoko  region  on   Poob  and   Mastodon 

Ditna    river,    about    25    mi.    from    the 

NEW   RUSH  TO  POLE'S  CREEK,  tributary  of  Notch  Crei 
In  Cbisana  district,  resulted  from  work  of  McCallum  brothers 
Thomas   McGeegin   and   Thomas   McAllister,      r-md   is  about   211 
im  Shushana  and  23  mi.   from  Nabesna. 
VLASKA    GOLD     I  a)— Arthur    Riendeau.    who 

-it,  tunnel  last  year,  will  probably  be  awarded 
contract  for  new  lower  tunnel,  in  which  lateral  diamond 
drilling  will  also  be  done.  Contracts  will  not  be  awarded 
until  claim   litigation  is  set  ion  expected  soon. 

\IU/.0\  A 
Cochise   County 
BUNKER  HILL  (Tombstone) — Several  carloads  copper  ore, 
sampling  above   16%.  shipped  by  leasers  from  upper  levels  in 
old    bonanza   workings. 

MASCOT  1  Dos  Cabezas) — Copper-gold  vein  on  the  Oregon 
ion  level  drifted  on  for  100  ft.  and  averages  about  3  ft. 
wide  uold  assays  up  to  $71.40.  On  same  level  north  crosscut 
exposed  Ofl  Incline  oreshoot;  in  it.  wide,  commercial  copper 
ond-drlll  hole  P.  S6  encountered  chalcopynte  ore  at 
188  ft.  and  continued  in  ore  60  ft.;  hole  was  drilled  easterly 
from  Drift  35  on  the  Consolidated  level  and  is  about  700  ft. 
below    surf;  closure    considered     important.       John     \\ 

Prout,    Jr.,    superintendent. 

Maricopa  County 

SWALLOW  (Wickenburg) — Situated  in  Castle  Creek  dis- 
trict, sold  to  J.  P.  Hutchinson,  of  El  Paso;  old  10-stamp  mill 
in  good  condition;   may   operate  soon. 

\N  (Congress) — Acquired  bv  C.  H.  Kunselman  and  J. 
W.  Stacy,  of  Phoenix,  who  will  develop;  shaft  in  10-ft.  silver- 
gold    orebody;    drifting    will    start    on    300-ft.    (bottom)    level. 

Mohave   County 
MINNESOTA    (Chloride) — Reorganized;  un watering  started; 
about  25.(100  gal.   being  pumped  daily. 

PAYROLL  (Chloride) — Development  temporarily  stopped 
by  water;  being  held  in  check  by  baler. 

MIDNIGHT    (Chloride) — Gus    Holmes.  Jr..  and  associates  of 
■  'ny.   sinking   shaft    t   ft.   per   day   with   hand  drills. 
NORTH     GEORGIA     (Chloride)    -Gus     Holmes.     Jr..     is    in- 
stalling  headframe  and  hoist  to  explore   75-ft.  outcrop  carry- 
ing silver  and  lead. 

ELKHART  (Chloride)  —  Ponded  by  American  Smelting  and 
Refining  Co.  and  is  being  unwatered.  Nearly  2  miles  of 
workings;    famous    old    lead-silver-zinc    producer. 

SILVER    KEYSTONE    (Chloride) — Adjoining    old    Keystone 
in    Mineral    Park    section;    will    resume    sinking    to    300    ft.   and 
t   with   Keystone  shaft.     HeadframCand  hoist  being  in- 
stalled 

TELLURIDE  CHIEF  (Kingman)— Shaft,  down  45  ft.,  will 
be  sent  to  150-ft.  point,  from  which  drifts  and  crosscuts  will 
be  extended  to  tap  Gamier  and  Big  Swede  veins.  Latter 
stripped  on   surface  for  52  ft. 

KEYSTONE    (Chloride) — This    old    mine    in    Mineral    Park 
ered;    developing    oreshoot    on    20n-ft.    level 
id  drilling.     Sinking  2S0-ft.  shaft   will  be  resumed  after 
arrival   of  compressor  and   drills 

GOLD  ORE  (Goldroad) — Steadily  sending  25  to  30  tons  $20 
ore    to  I     mill;    estimated    75,000    tons    blocked    out 

haft   to  be  deepened   100  ft.  and   laterals 
•den  states  30-ton  mill  contemplated. 
>W    (Chloride)-v-W.  T.  Smith,  of  New  York.  TV 
B.    TwItcheU    of    Phonix.    and    W.    11.    Crowell    of  Four    Metals 
How  group  from   Hueh  Wilson, 
"i-ft.    shaft,    bottom    of    which    is    in    5-ft.    gold-silver- 
opper  vein,  will  be  unwatered. 
TuM    :  an)— Sup t   E    M.   Rabb   states- 

■  I.    thai    large    body   of 
tnd;    reports   that  ore   ran  .-is  higl 
!  Slack  Eagle  si 
■  517  a  ton,  v. 
with    tunnel,    but    no   crosscuts 
nk    shaft   on   claim,    entirelv   surrounded   by 
in  ground. 

Pima    Comity 


lUNTAIN    (A.io,      Drilling    will    be    undertaken 
ded  i  ecently 
ine  : 

NEW  CORNELIA  Mew   10-ln.   v 

il     itl  uct- 

plant    rapidly    being    put    into 
Contract    for   25   •■  te   reported  awarded   to 

■ 

INT    CO.    (A jo)— New 
company  formed   In  Bisbee  to  develop  24  claims,  22  mi.  south 
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Shasta  County 

-Reported  that  American  Metal 


AFTKKTIIc  il'illIT    (  Ingot)- 
t'n.  has  relinquished  option. 

YANKEE    JOHN     DEVELOPMENT    CO      I  kedding)— Reor- 
i    to   succeed    Yankee    John    Gold    Mining    Co.      Con- 
trolled   by    I'ittsburgh  men  ami   has   been  developed  during  the 
last   5   years. 

SYBIL    (French    Gulch)      High-grad reported    In    this 

old  mine  on  French  Gulch  Creek  near  the  Milkmaid  and  W.-ish- 
The   5-stamp   mill    running   at    capacity.     Joseph    Day, 
',    killed    "ii    June    11    by    explosion   of   gas   ignited   by   his 
ramllc   In    70-ft.   shaft. 

Sierra    ('utility 

TWENTY-ONE  (Alleghany )—  Grading  for  millsite  and 
hoar-ling  house. 

EL  DORADO  i  All. .ghany )—  Old  producer  bonded  to  L. 
Wagner  and   J.   I  >'Brien. 

SOVEREIGN  i  Siena  City)— Bonded  to  Mitchell  &  Bodfish, 
who  will  begin   immediate   operations. 

ROCK  CREEK  (Downieville)— Tunnel  in  ore.  Quartz  mill 
to   be   installed.      Dolan    &    Bell,    owners   and    operators. 

KATE  HARDY  AND  DIADEM  (Forest  City) — Two  richest 
mines  in   district    under  examination.      Both   mines  equipped. 

GRAY    EAGLE    (Downieville) — Bonded    to    Sidney    C.    Love 
tnd   associates.      Winze   being  sunk    on    ledge;    mill   and    power 
plant   ready;  13  men  employed.     G.  L.  Thomas,  superintendent. 
Siskiyou  County 

GOLD  RUN  (Yreka) — This  old  property,  operated  40  yr. 
ago,  is  again  said   to   be  producing  at  a  profit. 

SISKIYOU  SYNDICATE  (Etna)— Operation  resumed  on 
Borden  group,  on  Salmon  River;  20-ton  mill  being  installed. 
I.  J.   Luce   is   manager. 

COLORADO 

Chaffee  County 

COPPER  ORE  has  been  opened  on  Badger  Creek,  a  few 
miles  east  of  Salida. 

Ouray    County 

IN  RED  MOUNTAIN  DISTRICT,  it  is  reported  that  James 
M.  Hyde  has  taken  option  on  the  Crawford  properties  in- 
cluding Yankee  Girl,  Guston,  Genessee,  Vanderbilt  and  Treas- 
ury Tunnel,  and  will  resume  development  work;  mill  is  to  be 
remodeled    and    flotation    equipment    installed. 

San  Juan  County 

TELESCOPE  (Chattanooga) — Hubnerite  vein  opened.  H.  C. 
Fisher,  manager. 

KUNZ-AKERS  (Eureka) — Being  developed  by  R.  E.  L. 
Townsend  and  associates. 

DORA  CONSOLIDATED  (Silverton) — Being  reopened  under 
management  of  L.  C.  Gillette. 

GOLD  KING  (Gladstone) — Development  and  production  will 
resumed.      Compressor    plant    repaired    and    mill    is    ready. 

FAIRVIEW  (Silverton) — High-grade  gray-copper  ore 
opened  in  the  third-level  north  heading.  George  Bibb  is 
manager. 

CASCADE  TUNGSTEN  MINING  CO.  (Silverton) — Recently 
iized  by  Frank  C.  Grimes.  George  Haskell,  A.  M.  Spears, 
\V.  A.  Way  and  others. 

RUBY  (Silverton) — Pockets  of  hubnerite  opened  along  out- 
crop  of  this  4-ft.  vein  for  distance  of  300  ft.  Excavations 
being  made  for  compressor  plant  and  other  buildings.  Cross- 
cut on  the  Wolfram  property,  being  developed  by  C.  Johnson 
and  associates,  opened  Ruby  vein  west  of  main  Ruby  work- 
ings.    Ore  shipped  to  Yukon  mill. 

Teller    County 


DEXTER  (Victor). —  C.  C.  George  electrocuted  June  19 
while   installing   electric    hoist. 

ELKTON  (Elkton) — Main  shaft  timbered  to  Roosevelt  Tun- 
nel level  and  station  there  nearly  finished.  Nearly  2,500  tons 
of  milling  ore  produced  in  June. 

IDAHO 
Jefferson    County 

WILBERT  (Wilbert) — Report  just  issued  shows  milling 
in  last  fiscal  year  of  15.204  tons,  assaying  25%  Pb  and  3.S6  oz. 
Ag;  concentrates  averaged  52%  Pb  and  S  oz.  Ag;  contained 
6.025,600  lb.  lead  and  46.419  oz.  silver.  Milling  cost,  $2.07  per 
ton.  Oxidized  tailings  being  tested  for  further  treatment.  Ex- 
ploration in  progress  on  600  level. 

Owyhee    County 

DE  LAMAR  (De  Lamar) — This  old  mine  leased  bv  a  syndi- 
cate, including  J.  B.   Duncan,  of  Jordan  Valley,  Oregon. 

Shoshone   County 

REX  (Wallace) — Will  commence  work  on  tram  and  begin 
milling  as  soon  as  possible.  Inclined  winze,  1,130  ft.  below 
surface,  in  ore,  will  be  sunk  300  ft. 

HYPOTHEEK  (Kingston)— Important  strike  in  east  drift 
of  1,100  level,  15  in.  of  75-;  lead  ore  and  from  4  to  5  ft.  of 
milling  ore.  Shoot  opened  for  400  ft.  on  900  level.  May  in- 
crease 125-ton  mill  to  200  tons;  shipments  being  made  to 
N'orthport. 

DOUGLAS  (Kellogg) — Under  bond  to  Anaconda  company. 
Large  body  of  zinc-lead  ore  developed  in  two  tunnels,  ore- 
shoot  in  lower  tunnel  850  ft.  long,  3  ft.  wide.  Will  install 
compressor  and  hoist  and  explore  ground  from  shaft  sunk 
150  ft.  from  lower  tunnel. 

VIENNA-INTERNATIONAL  (Wallace)— F.  C.  Bailey,  of 
Spokane,  and  associates  optioned  51%  of  stock  and  will  install 
compressor  and  hoist.  Property  on  Placer  Creek,  6  mi.  from 
Wallace  in  section  now  receiving  much  attention,  but  without 
productive  mines.  Shaft.  175  ft.:  vein,  17  ft.  wide  with  3  ft. 
milling   lead-silver   ore. 


MICHIG  V\ 
Copper 

LAKE     (Lake    Mine)— Grade    of    rock    best    in    history;    19 


July. 


drills  ai    work. 

HANCOCK    (Hancock) — Increased  shipments  expected  after 
_jly.       Om      stamphi   id     at     Point    Mills    plant    operatm. 
i  ock    from   x  >.   2   Bha  n . 

MOHAWK      i.Mohawk) — Refined     output      for     May.     9! 

lb.;    "mint  i  al"    output,    1,343,500    lb.    50,  I  i6    ton      oi 

discrepancj    bel  u  een  "minei  e  I"  and   - 

Ore  now  coming  mainly  from  Shafts  5  and   6;   repal 

progress    In    no    therlj       halts,    though    operations    resumed    at 

No.    I 

Iron 

ANTOINE  ORE  CO.  (Iron  Mountain) — Another  stripping 
contract  for  removal  of  50,000  eu.yd.  awarded  to  John  Marsch 
Will  bring  pit  close  to  shore  of  Lake  Antoine. 

HOLMES    (Ishpeming)— Shaft   down    to   490   tt.     Will   go  to 

about  1.200  ft.;  first    level   will   be  at   950  ft.      Permamni    1 .- 

and-concrete  buildings  being  erected  and  machinery  as- 
sembled Headframe  will  be  of  steel,  130  ft.  high.  Shovels 
stripping    to   make    stockpile    room. 

MINNESOTA 
Mesabl  Range 

LAMBERTOX       (Hibbing) — Stripping      now      in      pro: 
should    permit    mining   to   begin  by  July  1.      Pit    will   bl 
ft.     Two  shovels  being  used. 

DEAN  (Buhl) — Great  slide  of  overburden  recently;  bank 
was  150  ft.  high  in  places.  Fifteen  houses  and  large  hall 
were    damaged.      Heavy    rains   caused    slide. 

KERR    (Hibbing) — Mine,    formerly   known   as  the   Shet 
i  reopened    by  .'liver  iron   Mining  Co.     Overburden  being 

.lumped    into   Carson    lake.      Will    ship   about    500,000   tons   this. 
1      year. 

MISSOURI-ARKANSAS  I. 

Joplln    District 

GIBSON  (Joplin) — Field  shaft  opened  200  ft.  north  of 
mill.  Bin  capacity  ini  reased  to  750  tons.  Will  produce  three 
carloads   of  concentrates    jireel  1.. 

ICE  PLANT  (Webb  City)— Mill  No.  2  just  started  bv  this 
company,  though  not  completed.  Is  to  hnv.-  capacity  of  1,000 
tons   in    24   hr.      Sheet    ground    will   be    mined   at    190   ft. 

A.  W.  C.  (Joplin)  —  Fourth  mill  started  on  Hercules  tract; 
elei  1 1  ii  ally  operated;  modern  sludge  unit  with  Dorr  thickener. 
Four  plants  expected  to  produce  225  tons  concentrates  weekly. 

VOGEY    (Porto    Rico) — American    Zinc.    Lead    and    Smelting 
Co.,    has   taken   additional   20-acre   lease.      Will   open    up    i 
shaft,   unworked   for  nine   years.     Will   build    500-ton   bin   and 
tram   to  .  i.   recently   increased   from   S00  to  1,200  tons. 

The    2.700-cu.ft.    npressor,    largest    in    district,    will    furnish 

air    lor    eight    machines    in    Union    workings.      Small    flotation 
plant   now-   operating   at  Vogey;    results   not   disclosed. 
North    Arkansas 


OLD  CONFEDERATE  (Pindall) — Williams  &  Truitt  re- 
opened   this   lead    mine,    worked    by    Confederates   during    war. 

MYRTLE  (Rush)— P.  W.  Harley,  of  Oklahoma,  has  or- 
ganized Shamrock  company  to  operate  this  property-  oi 
large    scale. 

MONTANA 
Broadwater    County 

KEATING  (Radersburg) — Extensive  investigations  bein  r 
carried  on  as  to  best  method  of  treating  ores.  Two  shifts 
working   and    regular    shipments   being  made. 

CUSTER  (Winston) — Contract  for  100-ton  mill  let  t) 
Seattle  firm.  Mine  was  gold  producer  but  has  been  tied  up  ill 
litigation,  now  settled  in  favor  of  State  Senator  Charles  111. 
Muffiy,   of  Helena. 

Lewis  and   Clark  County 

FRANKLIN  (Helena) — Sulphide  ore  carrying  gold  discoy  - 
ered  at  550   ft. 

MARYSVILLE  GOLD  MINING  CO.  (Marysville)— Spokane 
tunnel  will  be  driven  over  a  mile  to  cut  Blue  Bird  and  Hick, \y 
veins  in  claims  adjacent  to  Shannon  mine.  M.  L.  Hewett  i  i 
charge. 

Lincoln  County 

PROSPECTING  of  Libby  Creek  placers  to  be  undertaken 
by  San  Francisco  syndicate;  area  includes  holdings  of  Libby 
and  Comet  companies,  according  to  E.  G.  Mellander,  of  Libb  '. 
Gravel  about  20  ft.  deep;  upper  10  ft.  will  not  be  washed. 

Silver  Bow  County 

BULLWHACKER  (Butte) — East  Butte  will  treat  100  tons 
of  this  company's  ore  daily,  eliminating  necessity  of  shipping 
to  Tacoma  and  Salt  Lake.  Three  carloads  Just  shipped  to 
the  East  Butte  plant,  showed  4. OS,  4.10  and  4.14%   Cu. 

TUOLUMNE  (Butte)— At  the  Butte  Main  Range  an  1 
Colusa-Leonard  properties  in  eastern  section  of  district,  com- 
pany is  retimbering  Sinbad  shaft;  when  unwatering  is  com- 
pleted, development  will  begin  on  500.  600  and  700  levels- 
Shaft  sinking  at  Colusa-Leonard  Extension  will  be  started  as 
soon  as  agreement   submitted  to   stockholders  is  ratified. 

BUTTE  &  BACORX  (Butte)— Reorganization  plans  are 
procc    '  ictorily.   $264,000  required   nearly  subs. 

After  debts  are  paid,  working  capital  of  (180,000  will  be  avail- 
able. Company  owns  278  acres  of  patented  ground  and  option 
on  47  acres  more.  There  are  two  shafts  on  property,  860  and 
1,000  ft.  deep.  Properties  about  3  mi.  north  of  Anaconda 
mines. 

BUTTE  &  SUPERIOR  (Butte) — Report  filed  in  Federal 
court.  June  21.  shows  50.688  tons  of  ore  treated  in  May  in 
flotation  plant  of  company's  mill  at  cost  of  $3.22  a  ton; 
yielded   11,658   tons  of  concentrates   valued   at    $65.25   a    ton,  as 
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in  April  at  cost  of 
ton,  to  si  titrates,  valued  at  $83.79  per 

ton.     This   shows   dro  per   ton   In   value   of  concen- 

imount  of  concentrates  secured  and 
cost  oi  trea 
NORTH   BTJTTE   (1  elopment  betw 

levels   near  .  important  ore- 

Sioux   Chief  vein.     On 

,    .    ,  .         ...        -       i  II  ;,,..       TOOT        nrrmnr.      rrr,A> 


Dodli  nth    branches  ol    .Sioux    Chiel    vein.      On 

■  m   was   7  to  11    ft.   wide  carrying    1"',    coppi 

silver   per    ton       On    800    level    vein    was   over    6    ft.    wide 

silver    per   ton.      In    Berlin 

8  -        copper  was  opened.     Granite 

Mountain  shaft,  now  below  3,400  level,  will  be  carried  to  3,600 

1,   which   will   be  deepest   shaft    in    Butte.     May  output  was 

■  .   tons  of  ore.  furnishing  2,000,000  lb.  of  copper  and  89,000 

oz.  of  silver.     June  output  probably  larger. 

Mil  ADA 
Esmeralda  County 

LONE  STAR  (Goldfleld) — Controlling  interest  optioned  to 
Eastern  men  who  have  resumed  development. 

GOLDFIELD  ORO  (Goldfleld) — Shaft  repairs  completed  to 
700-ft.    level.      Will    resun  ment   on   S00   level. 

FLORENCE  (Goldfleld)— Enlargement  of  flotation  plant 
from   ISO    to  delayed    by   nonarrival   of   ma- 

chinery     Now  expi  iv.  middle  of  July. 

LOUISIANA  C<  INSI  ILIDATED  (Tip  Top)— Gold-silver  prop- 
ii  mill  and  cyanide  plant.  Re- 
ported that  developments  during  winter  exposed  tonnage  of 
$12    to    -  on    adioining    Brownie    group. 

Plan  to  enlarge  mill. 

GOLDFIELD  CONSOLIDATED  (Goldfleld)— New  flotation 
equipment  being  rapidly  asscmlded;  should  be  in  operation 
early  in  July  with  capacity  of  1.000  tons  per  day;  48  Callow 
cells  K.iim  installed.  Will  take  run-of-mine  feed:  cyanide 
plant  being  utilized  meanwhile  for  retreatment  of  old  tailings. 
ring  several  months  in  50-ton  flotation  plant  indi- 
extractlon,  with  reduction  in  present  milling  costs. 

tliuuiiolitt    County 

ROCHESTER    MINES    CO     (Rochester)— Mill    treating    115 

.  .  extraction  about   92'         Costs  first  five  months  of 

"ere:      Mining,    $3,221;    milling,    $2,288;    indirect.    $n.M;T; 

total.  $6,336.     Or<    reserves   reported  as  "sufficient   for  several 

years'    consumption"    and    "10.000    tons    broken    and    stored    in 

IK'S." 

Lincoln   County 

PIOCHE-BRISTOL   (Pioche)— Three  feet  of  high-grade  sil- 
ver-lead   ore  tct    vein.     Shipping    will    com- 
mence   early    in    July.      H.    W.    Parker,    superintendent. 
Nye   County 

'   rc-TION  for  week  ended  June  17  was 

.:.    tons,    valued    at    51x6.126.    compared    with    '.'.217    tons    for 

'  icers    were:      Tonopah    Belmont,    2.748 

'':'"•!'■'''    E  100;    Tonopah    Mining,    2. nun-    jjm 

Halifax.    214:    Reseue-Eula,    16™ 

North  Star,  ax;  miscellaneous    178  tons. 

fr.T"^'''','A1"    FINING      'Tonopah)— May     profit     was     $26,330 
from  9.239  dry  tons.  i  :   :u   per  ton. 

JIM  BUTLER   (Tonopah)  — In  May.  3.153  tons  were  shipped 

'    Millers,    yield  i    crating   profit   of   $23,360 

IJJND    MOUNTAIN    (Round    Mountain  1— From    Mar     0    to 

May  31,  hydraulicked  106.600  yd.  yielding  about   $40,000    n  the 

'• d  up  "  '"    °"    bedrock    whicn    has    not    been 

-    (T —Idle  since   1907:  recently  re- 

■'     ho  si    added    t3    surface 
■'-ft.    shaft    repaired    and    will    be    sunk    400    ft 
rtaking    lateral   development. 

MONT   (Tonopah)— May  profit   amounted  to 
23.000   over   April,    due   to   high 
dr3    tons   were    treated, 
proem  OZ.   sold   ami  [Ver. 

TEN  IVESSEE 
STATE    OF    TENNESSEE    has    serve,!    notice    on    attornev 

"■lltion    to    file  lioninl'q 

r    Co.'s    arrangement 
«lth  State  of  Geo  tober.  arrangement 

ITAII 
Beaver  Count] 

^Tanner! 
Juab    i  'utility 

rations   will   be   resumed 

to  work  60  claims  in 
md    Tint  c    men 

copper  ore 

t  ,ns   ioi  cer 

two    weeks' 

&i 

Sa.lt    Lake   County 

H(Alta)-l  ore  opened  in  Cop- 

...fromsur- 


GREAT  DIVIDE  MIXES  (Bingham)— Special  meeting  July 
S  to  consider  proposed  bond  issue  to  pay  debts  and  furnish 
working  capital.     E.  D.  Haskins.  secretary. 

UTAH  METAL  AND  TUNNEL  (Bingham)— Much  develop- 
ment being  done.  Orebody.  opened  on  S50  level  of  New  Haven 
bi  inii  followed  easterly-westerly  and  on  dip.  Malloy  beddina 
reached  by  a  raise,  giving  200  ft.  of  new  stoping  ground: 
ore  is  about  4  ft.  thick.  Mill  capacity  increased  from  128 
to  over  225  tons. 

Summit    County 

DALY  (Park  City) — Work  being  done  on  company  account 
and  by  about  40  lessees. 

BROADWATER  MILLS,  Big  Four,  Beggs  and  smaller  mills 
are  operating.  Another  mill  to  treat  tailings  just  completed 
by  Charles  Moore  on  flat  below  Park  City  near  Homer  ranch- 
capacity,   i5  tons  a  day. 

Tooele  County 

O.  K.  SILVER  (Indian  Springs)— Second  car  of  high-grade 
silver    ore    shipped.  &<oue 

VIRGINIA 

ltockine.hu. si  County 
V.  S.  MANGANESE  CORPORATION  (Elkton)— This  com- 
pany has  taken  over  the  old  Kendall  &  Flick  manganese 
mines  and  additional  property  comprising  about  1,000  aces 
numerous  old  shafts  on  properties,  and  considerable  good  ore 
has  been  shipped  in  the  past.  Company  reports  13  drill  holes 
put  down,  showing  good  manganese  orebodies.  Three  shafts 
being  sunk,  depths  from  so  to  150  ft.  Capt.  C.  J  Barters  su- 
perintendent; W.  F.  G.  Berger.  consulting  engineer.  It  is  ev.- 
p.-eted  that  a  f  i in ii g e ,„ t- n t s  will  be  made  with  the  newlv  formed 
Seaboard  steel  and  Manganese  Corporation,  for  manufacture 
of  ferro-manganese  at  old  Reading  furnace  at  Temple.  Penn. 
This  furnace  has  a  pig-iron  capacity  of  175  to  200  tons  per 
day.     New  York  office,  74  Broadway.  ' 

CANADA 
British    Columbia 

GRANBY     (Vancouver)— May    output.    4.727.929    lb.    copper 
of  which  over.  3,383,230  lb.  was  produced  at  Anvox  where   f'i 
furnaces  are    in   operation. 

Ontario 

COBALT  ORE  SHIPMENTS  over  Temiskaming  &  Northern 
? ■An°r^i.1rMay;  ^T-<V  Beaver.  16.62  short  tons;  Buffalo 
i  ,-"«;•  £-iat  t^0,161'-,,4,-^1  Comagas,  110.83;  Crown  Reserve 
Ubh  'oh  ,,  £?-k?'  n£-50:  La  Rose.  96.02;  McKinlev  Dar- 
?-  ci  4o\,4:  -tM"?.n,g  ??r,I2orfTt.lon  of  Canada,  Cobalt  Lake, 
117.93,  Townsite-City,  11.14;  Nipissing.  64. t'.U:  O'Brien  42  on- 
pce??  Canadian.  .  76.45;  Peterson  Lake.  41.77;  Right-of-Wav, 
46.58;  Temiskaming  68.44;  total.  Cobalt  proper,  1359.94  tons 
Casey-Cobalt  (New  Liskeard).  29.02;  Miller  Lake-O'Brien  (Elk 
Lake).  20;  total  silver-ore  shipments.  1,408.96  tons;  Copper 
ore.  Rand  Syndicate  (Temagami)  34  tons.  Nickel  ore,  Alexo 
(Pourquois  Junction)   959  tons.  ^'c.xu 

DAVIDSON   (Porcupine) — Mine   being   reopened. 

TEMISKAMING    (Cobalt)— Station    cut    at    1,100-ft     level 
lossNsmfllING    (Cobalt)—  Refinery    damaged    by    fire,    June    21; 
mid1l?eL?fYJu!vRIEiV    fPo,'cuPine>—  Expected   to   resume   about 
Cham^rf-^rtnd"1  2"in'  Vein  at  15°  "'  on  claim  adjoining  the 

totffo^ratrif ^iSSTftwir?!? I S^Yon0"  W&S  $2°'9°S : 
lo^'f??  SHO,yE  CKirkland  Lake)— High-grade  ore  struck  on 
300-ft.  level,  the  vein  extending  into  the  Teck  Hughes 

PETERSON  LAKE    (Cobalt)— A  2-in.   vein    carrving  native 
option.01"  °"  the  Reliance   claims   on  wl>ich   company   hit 

5no^o)oSTONT  CREEK  GOLD   MINES    (Boston    Creek)— New    $2  - 
BhvB'T'VS    take    over    Kenzie    and    about    50    claims 
owned  oy  R.  A.  P.  Syndicate. 

NATIONAL    (Cobalt)— This   company,    leasing   on    the    King 

ft  furtl;  :tS""k,^  T0"-ft-  leve1'  andVill  continue  shirt  350 
ft.  further  to  reach  lower  contact. 

at  70*0°^  Nw?,SERVE  (C.ohrlt)TA  12"in'  shoot-  recently  found 
ner  ton  Si  car"?s  leaf  silver  and  will  average  500  oz. 
per  ton  Vein  is  in  the  Keewatin  and  200  ft.  below  any  ore 
ontionU^yJ^nd'  Work  on  the  Cochrane  prodding  but 
option  on  McCrea  group  at  Boston  Creek  has  been  dropped 
DOMINION  RAND  SYNDICATE  (Temagami)  —  On  these 
60  ft  w',',1,'.'  ?L™amj  L«ke,  large  body  of  ehalcopyme  ore 
Ln',,1  rSr,t°,ne  Place  has  been  found.  Three  carloads 
f '■',,•  ,„■,,; ''  ',1";:"""v  be,"S  installed  to  convey  ore  1,000 
irtatTo™  lake;  then  transported  on  scows  to  Temagami 

MEXICO 

OR  'DISTRICT,   Esperanza  and  Dos  Estrellas  com- 
ishing  in    May   at   rate   of  400  and    600   tons 
>       Letter,  dated  June  7,  stated  El  Oro  and 
atnes  ol   El  Oro  were  to  resume  "In  near  future." 

BOLIVIA 

is    ,,Vb'",V,AT"    ™TRO"mODEL    ORIENTE    BOLIVIANO 

n,      ,  syndicate    formed    by    Luis    Lavadenz    and    other 

-.."■Ml     hectares    of    petroleum-bearing 

.■„„i„.  .•■anta    Cruz.    Province    of    Cordillera. 

sneering    parts     left    Cordova   for   fields   early   in   June 

b1,re'ii'"I|',',-,;'lMr1:ir-V\    ELECTRIC    SMELTING    CO.     (Pitts- 
'■    I      I:     S.    Wile    and    L.    H.    Lee    of   Wile 
sailed   from   New   York  June   14   to  erect 
r  smelting  Bolivian  tin  ore. 

CHOSEN 

■IDATED       (Unsan)-In      April.       200 

crushed    26,142    tons;    yield    $146,062; 

0;   construction    $1,869;    net   profits   $66.- 
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Metal  Markets 

SKVt     YORK — .Mine    28 

Again  we  have  to  chronicle  a  week  of  dullness  and  re- 
actionary tendencies,  but  as  was  the  ease  at  the  time  of  our 
last  report,  lead  was  the  exception.  That  metal  has  con- 
I  in  ued  to  exhibit  a  firmness  and  volume  of  business  superior 
to  any   other   metal 

Copper,   Tin,    Lead   and   Zinc 

Copper — This  market  was  again  very  dull  and  the  volume 
of  business  reported  was  much  less  than  in  the  previous 
week,  small  as  it  was  then.  The  principal  producers  are  en- 
tirely out  of  touch  with  the  market,  being  thoroughly  sold 
up  for  months  to  come,  and  indifferent  to  temporary  reces-  . 
sions.  The  primary  market  at  present,  as  during  recent 
weeks,  is  in  the  hands  of  the  smaller  producers  and  the  trad- 
ing agencies,  who  being  desirous  of  selling  copper,  accept 
what  they  can  get.  They  are  able  to  furnish  plenty  of  July 
and  July-August  copper  to  meet  the  present  small  demand. 
In  the  early  part  of  the  week,  July  copper  was  reported  sold 
at  26c,  cash.  New  York,  and  in  the  latter  part  of  the  week, 
July  at  25%c,  July-August  at  25%c,,  while  August-September 
was  offered  in  round  lots  at  25 Vtc.  During  several  days  no 
transactions  at  all  were  reported,  and  quotations  were  but 
nominal. 

Exports  from  Baltimore  for  the  week  included  16S.242  lb. 
copper  to  Liverpool;  5,103,414  lb.  copper  to  Havre.  Prance; 
making  5,271,656   lb.   in  all. 


Copper  Sheets  are  unchanged  at  37.5c.  for  hot  rolled 
38.5c.  for  cold  rolled.  Copper  wire  is  31*2  @32e.  per  lb. 
large   lots  at  mill. 


ipathy  with  the  Londc 


Tin — This  market   fluctuated  in  syr 
market.     It  was  dull,  draggy  and  weak. 

Lead — The  same  curious  condition  noted  in  several  weeks 
lately,  v:z.,  some  of  the  producers  reporting  good  business 
and  others  reporting  not  much  inquiry  coming  their  way,  con- 
tinued to  exist.  Putting  all  reports  together,  the  aggregate 
volume  of  business  was  larger  than  in  the  previous  week. 
There  was  some  export  business  done  and  there  was  sub- 
stantial buying  by  domestic  consumers.  The  nature  of  the 
orders  of  some  of  the  latter  indicated  that  they  had  allowed 
their  stocks  to  run  low.  On  the  other  hand,  the  statistical 
position  from  the  standpoint  of  the  producers  is  remarkably 
strong.  There  is  no  one  of  them  who  is  carrying  over  from 
month  to  month  any  stock  than  is  larger  than  ordinary 
business  precaution  requires  to  be  on  hand,  and  in  some 
cases  it  is  probably  below  the  safety  limit.  Prices  realized 
during  the  last   week   were   rather  irregular. 

Spelter — Scarcely  any  sales  of  consequence  were  reported, 
and  the  market  is  quoted  nominally  on  the  offers  to  sell. 
Prices  crumbled  away  almost  from  day  to  day,  without  there 
being  any  strong  pressure  to  sell.  The  large  producers  ap- 
parently realize  that  it  would  be  futile  to  attempt  to  sell  any 
large  quantities  at  present,  but  the  smaller  producers  make 
offerings.  There  is  now  plenty  of  spelter  available  for  early 
delivery,  and  there  is  no  doubt  that  stocks  are  beginning  to 
accumulate.  At  the  close,  prompt  spelter  was  offered  at 
ll>4c,  July  at  lie.  and  August  at  10%.  July-August  con- 
tracts were  offered  at  lie,  and  July-September  at  lu-'V 
Spelter  for  delivery  in  the  last  quarter  was  offered  at  10  cents. 

Zinc  Sheets  are  again  easier.  The  base  price  was  reduced 
on  June  27  to  $18  per  100  lb.,  f.o.b.  Peru,  111.,  less  S',  dis- 
count. 

Other  Metals 
NEW  YORK — June  28 
Aluminum — The  market   continues  active,   and   there   is  not 
much   metal   offered   outside   of  contract   business.      Quotations 
are   62f(i64c.   per  lb.   for  No.   1    ingots,   New  York. 

Antimony — This  market  was  extremely  dull  and  hollow. 
We  quote  spot  antimony  nominally  at  17V&@18c,  but  if  any 
orders  should  come  in  sight  the  competition  for  them  would 
be  so  keen  that  without  any  doubt  the  price  would  be  cut 
sharply.  None  of  the  important  antimony  interests  "was  will- 
ing   to    quote    on    shipments    from    China. 


((uickMilver — This  market  was  more  active,  the  turn  in 
prices  having  brought  in  consumers  as  buyers.  The  New 
York  market  is  quoted  at  ?7s  per  flask,  while  San  Francisco 
reports  by  telegraph  $80  per  Hash,  market  strong.  The  Lon- 
don price  is  unchanged  at  £16  10s.  per  flask. 

Nickel — The  market  continues  steady  with  about  the  same 
amount  of  domestic  business  as  usual  and  with  some  demand 
for  export.  Quotations  are  45 @ 50c.  per  lb.  for  ordinary 
forms,  according  to  size  and  terms  of  order.  Electrolytic 
nickel  brings  5c.  per  lb.  premium. 

Minor  Metnlx — Current  quotations  for  Bismuth  are  $3.15  @ 
3.30  per  lb.,  New  York — Cadmium  is  quoted  at  $1.30@1.50  per 
lb. — Cerium,   electrolytic,    is  sold   at   $8@9    per   11.. 


DAILY  PRICES  OF  METALS  IN  NEW  Yl  'KK 
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The  quotations  herein  are  our  appraisal  of  the  average  markets  for  copper, 
lead,  spelter  and  tin  based  on  wholesale  contracts  for  the  ordinary  deliveries  of  the 
trade  as  made  by  producers  and  agencies;  and  represent,  to  the  best  of  our  judg- 
ment, the  prevailing  values  of  the  metals,  reduced  to  basis  of  New  York,  cash, 
except  when-  St.  Louis  is  given  as  the  basing  point.  St.  Louis  and  New  York  are 
normally  quoted  0.17c.  apart. 

The  quotations  for  electrolytic  copper  are  for  cakes,  ingots  and  wirebars, 
Electrolytic  cupper  is  commonly  sold  at  prices  including  delivery  to  the  consunu  r- 
and  is  subject  to  discounts,  etc.  The  price  quoted  for  copper  on  "regular  terms" 
(r.t.)  is  the  gross  price  including  freight  to  the  buyer's  works  and  is  subject  to  a 
discount  for  cash.  The  difference  between  the  price  delivered  and  the  New  York 
cash  equivalent  is  at  present  about  0.25c.  on  domestic  business.     The  price  of 


electrolytic  cathodes  is  0.05  to  0,10c  bel 

lead  represent  \\  holesale  transact  inn-  in  1 1. 
Quotations  for  spelter  are  for  ordinal  J  Pri 
price  is  herein  quoted,  St.  Louis  being  1  i  ; 
price  at  17c,  per  100  lb.  above  the  St.  Loui 

Silver  quotations  are  as  reported  by  Bandy  &  Hai 
ounce  of  silver  bars  999  fine. 

Some  current  freight  rates  mi  metals  per  100  lb.  a 
St.  Louis-Chicago,  6.3c;  St.  Louis-Pittsburgh,  13.1 


that  of  electrolytic.  Quotations  for 
irket  for  good  ordinary  brands. 
rn  brands.  Only  the  St.  Louis 
rket.    We  quote  the  New  York 

rman  and  are  in  cents  per  troy 

St.  Louis-New  York  17c; 


Sil- 

Copper 

Tin 

Lead 

Zinc 

Standard 

rolytic 

Spot 

3  Moa 

£  pet 

Ton 

Cts. 

K 

£  per 
Ton 

3 

Spot 

:;  Moa 

£  per 
Ton 

Cts. 

K 

Cts. 
per 
Lb. 

22 

31 

97 

95 

133 

28  32 

172} 

172} 

30 

6.38 

67 

14.27 

23 

31  A 

98 

96 

130 

27.68 

17.-,; 

176} 

29  i 

6.2s 

66 

14.05 

26 

311 

102 

99 

130 

27.68 

173} 

173} 

J'.i 

6  33 

65 

27 

31* 

102 

98 

130 

27.68 

1711 

172 

29} 

6.33 

65 

28 

31| 

103 

100 

130 

27.68 

172 

172! 

29 
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The  above   table   gives  the   closing  quotations  on   London   Metal   Exchange. 
All  prices  erlingpei  ton  of  2,240  lb.,  except  silver  wl 

per  troy  ounce  of  sterling  silver,  0.925  fine.  Copper  quotations  are  for  standard 
Months,  and  for  electrolytic,  price  for  the  latter  being 
subject  to  3  per  cent,  discount.  For  convenience  in  comparison  of  London 
in  pounds  sterling  per  2,240  lb.,  with  American  prices  in  cents  per  pound  the 
following  approximate  ratios  are  given,  reckoning  exchange  at  4. SO.  £15  =  3. 21c; 
£20  =  4.29c-  £30  =  6.43c;  £40  =  8.57c;  £60  =  12.85c.  Variations,  £1  = 
0.2  Uc 
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Gold,    Silver    and    Platinum 
\i:\\    \  oltiv — rune  28 
Gold     More    gold    has    come    t"    New     fork    from    Canada. 

i    i     ion.     The   total 
ipproaching   $100,000,000  on   this  movement. 
The    Russian  '    ;l   premium   paid   on 

all  g  i]  d  at   thi    officii  I  a inks      The 

irts    from    Siberia    by   merchants 
and   traders. 

Platinum— The     mai  lues     very     slow.       Transac- 

lly    limited    by    sm  and    buj  ers 

..nl'.     what    Is    nee.  itions    are    $71 

.:    platinum. 
,  iur  i; .,  mi  «  rites  that  there  has  been  some 

The   price    has  been   kept   down,   notwith- 
standing :i  ■       !'       rovernment    sales,   the   quantity 
ago  having   proved   greater  than  was 
the  high  prices  have  stimulated  production 
and  more  metal   is  offered.     Producers  are  stiff,  believing  that 
-     will     not     fall     below     present     level.       Quotations    for 
crude  metal,  83<H    platinum,  are  17  rubles  per  zolotnik — $63.92 
oz.— at    Ekaterinburg,   and    65,000   rubles   per   pood — $63.70 
per   oz. — at    Petrograd. 

Sliver — The  market  has  rested  fairly  steady  the  past  week 
1     mi    m       The   combination   of  buy- 
In    London    is    tenon  ness    in    price.      The 
possibility    of    war    with    .Mexico    is    also    a    bullish    factor    but 
as    yet.      Mexican   supply    would 
undoubtedly    be   curtailed    in    case    of   hostilities.      Coinage    de- 
mand   abroad    still    continues,    with    shipments    from    Shang- 
hai to  Bombay  for  the  Indian  Government. 

On  June  22  Mexican   dollars   in   New    York   were   quo  ed    at 

55c;    .June    23  T»  •■•  53%c; 

Jun.  me    27,    at    50%@54c;    June    28   at 

Zinc  and  Lead  Ore  Markets 

PliATTEVILLE,    WIS June  24 

The  base  price  paid  this  week  for  zinc  ore  was  $75@77  per 
ton  60%  zinc  for  top  grades  down  to  $70  base  for  medium 
grades  assaying  down  to  5095    zinc.     The  base  price  paid   for 

l-   i  i    i  .M     |    -  m  -ii   per  ton. 

SHIPMENTS,  WEEK   ENDED  JUNE  24 

Zlne  Lead  Sulphur 

Ore.  Lb.  Ore.  Lb.  I  Ire,  Lb. 

Week  >.31 6,000  225,780  610,800 

1  13,8  I". 4.1  17.7111  28,1  17.  inn 

ed    during    week    to    separating     plants,    7,520,000    lb. 
zinc   ore. 

JOPI.IX,   MO June  24 

Blende,   high    juice   $'.12.90;   premium   ore,   per   ton    60';    zinc. 

medium    $86@75;    low    $70;    calamine,    per    ton    40%    zinc. 

rage,    all    grades    of    zinc,    $78.83    per    ton.      Lead, 

high  price,  $82.25;  base  >•■  ton  80%  metal  content; 

average   selling   price.    $80.57   per  ton;    the   bulk   of  ore   selling 

on  the  1  is  purchased   Cor   nexl    week's  delivery. 

SI  1 1  I'M  K.\  ENDED   JUNE    24 

Blende       Catemine       Lead  Values 

;jl,71o  $598  200 

171,340  11,785,340 

'■  i;.  160. 

Calamine   value,    the  week,   $2&,4I  .  I  025,000 

weeks,    $2,673,880. 
rtlon   of  the   mining   district   immediately   surround 
"!        r  da         this    week 
•    rainfall  of  over  5   in.    In   two   hours,   earlj 
■  mg. 

«.l  HER    ORES 

Manganese    Ore        (ports    into    the    United    States    in    April 
April,    1915       For 

9  ($i 

months 
nd    174,666   in   1916; 

the   week   included   1,760  tons  of 
from    Brazil. 

x"""",">    "r-  n   ih 

har"'  m      held    back 

Igh     fr.ii.-ht  , 
unit. 

I  nngatea   Ore  b 

Ing    ready  to    contract    for    their    second-half    re- 


quirements. No  business  is  reported,  however,  except  a  few 
small  sales  at  $30@32  per  unit.  Holders  are  asking  $35@40 
per   unit,   with  no   sales. 

Iron    Trade    Review 

PITTSBURGH — June  27 

Prospects  of  war  have  not  been  affecting  the  steel  market 
materially  in  the  past  few  days,  and  for  one  reason  because 
there  was  so  very  little  to  affect,  the  domestic  steel  market 
being  extremely  dull.  Export  demand  from  neutral  countries 
continues  particularly  heavy,  as  it  has  been  for  more  than  a 
month. 

The  strike  in  the  Pittsburgh  coal  district  is  practically 
over,  many  men  having  returned  to  work  yesterday  and  to- 
day, and  the  coal  market  has  become  nominal. 

PiK  Iron — The  low  prices  at  which  warrants  for  Southern 
iron  have  been  dumped  on  the  market  by  speculators  has  ad- 
versely affected  sentiment.  We  continue  to  quote:  Bessemer, 
$21;  basic,  foundry  and  malleable,  $1S.25@18.50;  forge,  $18, 
f.o.b.  Valley  furnaces,   95c.   higher   delivered   Pittsburgh. 

Steel — The  open  market  is  quiet  and  prices  are  hardly  as 
firm,  though  they  are  not  quotably  lower,  being  about  $40@ 
42  for  bessemer  and  $40645  for  openhearth,  with  rods  $55@69 
and    forging   billets   $65(5)70   per   ton. 

FERROALLOYS 

Wpietteleisen  is  quoted  $50@55  per  ton  for  20%  at  mill.  For 
higher  grade,  25  to  30%,  about  $5  more  is  asked.  Supplies 
are  a  little   better. 

Ferro.silicon  is  nominally  held  at  $S3@S5  per  ton  at  mill 
for  "iii',  ;  but  premiums  are  paid  for  early  delivery.  Bessemer 
ferrosilicon   is   from   $33   per  ton  for   10%   up   to   $43  for   16%, 


at 


nil. 


Ferromanganese — The  market  is  excessively  dull.  Prompt 
may  still  be  quoted  at  $225 @ 250  but  there  is  little  being  done 
to  establish  the  figures.  Contract  remains  at  $175,  for  next 
year's  delivery. 

Imports  of  Ferromanganese  in  May  are  reported  by  the 
Department  of  Commerce  as  follows:  At  Baltimore,  6,195; 
Philadelphia.  1.19S;  New  Orleans,  1,073;  total  8,466  gross 
tons. 

Imports  at  Baltimore  for  the  week  included  2.2S0  tons 
ferromanganese  from  Liverpool. 

[RON    ORE 

Imports  and  Exports  of  Iron  Ore  in  the  United  States 
four    months    ended   Apr.    30,    in   gross   tons: 

1915  1916  Changes 

Ii rto  334.02^  353,25*  1.19,232 

Exports  9,^38  25,575  I    1(3.337 

'if  the  imports  this  year  210,576  tons,  or  nearly  60%,  were 
from  Cuba.  The  exports  are  nearly  all  to  Canada,  from  the 
Lake  Superior  ports 

COKE 

Coke  production  in  the  Connellsville  region  for  the  week  is 
reported  by  the  "Courier"  at  433,476  net  tons;  shipments,  433,- 
630  tons.  Upper  Connellsville  and  Greensburg  district  ship- 
ments,   32.7S1    tons. 

Coal  ami  Coke  on  Pennsylvania  R.R.  lines  east  of  Pitts- 
burgh and  Erie  five  months  ended  May  31,   short  tons: 

1915  1916  Chances 

Anthracite 4,580,414  4,952,149  I.      371,735 

Bituminous 16.597,074  20,524,490  1.3,927.416 

Coke 4,008,443  6,162,191  I    2,153,748 

Totals 25,185,931  31,638,830  1.6,452,899 

The  total  gain  this  year  was  25.6%.  The  largest  propor- 
tional  gain — 53.7<B — was  in  coke.  May  tonnage  was  6,112,581 
'    ii      an   increase   of  874,077   tons,   or   14.3%    over  May   of  last 

Chemical's 

3VEW  YORK — June  28 

The  general  market  is  rather  inclined  to  be  quiet  and 
business  has  been  only  on  a  moderate  scale. 

Irxenic — On  a  moderate  business  prices  continue  at  $6® 
'•  50   per  100  lb.  for  spot,  and  $6  for  futures. 

'  r    Sulphate — The    tendency    of    the    market    has    been 

downward.  Sales  are  reported  at  $10@12  per  10"0  lb.  for  car- 
load   lots. 

Nitrate  of  Soda — The  market  has  been  depressed  by  reports 
production    and    shipments.      Quotations    are    easier 
3.10  per  100  lb.  for  both  spot  and  futures. 
Pyrites — Imports  at  Baltimore  for  the  past  week   included 
"s   pyrites   from   Huelva,   Spain. 
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Assessments 


Company 


Dcllnq.l    Sale 


Ami. 


a.k  u Mont 

Algomah.  Mich 

Blue  Bell,  (da 

Bullion,  Ida 

( ledar  <  reek,  Ida 

(Ylllnil  Eureka,  t'alll 

challenge,  Nev. 
Columbus  Ext.,  Utah 
ce.  Nev. 

cms  Imperial,  Nev 

i  hrackei  lack,  Nev 

lUlcs  1  :xt.,  Ida 

Emerald,  Utah 

Btortuna,  I  rtab  

friend,  Ida 

Giant,  Ida 

ke  Bon.,  Utah     . 
Gold  Mt.  Champion,  Utah. 
Gould  A-  Curry,  Nev. 

till 

Imperial,  Ida 

Independence,  Ida 

Laclede.  Ida 

Leonora,  Utah 

National,  Ida 

Nevada-Douglas,  Nev 

North  Franklin,  Ida 

North  lake,  Mich 

Old  Veteran,  Ida. 

Optalr,  Nev 

Rio  Grande,  Nev 

Hull  Roy,  [da 

Rockford,  Ma.. 

slurry  Nevada,  Nev  ... 

Silver  Mo 


June  15  July 

May  IN  .  .  .  . 

Jul)  B  \iil'. 

July  111  July 

July  A  Aug. 

June  i"  July 

June  12  July 

July  13  Aug. 

.Inn.-  22  July 

July  is  Aug. 

July  3  Aug. 

May  1  July 

June  15  July 

June  15  July 

June  211  July 

June  lo  July 

Juno  16  July 


Ida 


■  Pick,  Nev. . 
head  Reor 

t  tah 

Gypsy  Queen,  Nev 


July  2u 
July  14 
July  17 
June  12 
July  8 
July  3 
June  20 
June  2 
July  15 
June  19 
June  14 
July  8 
June  13 
June  22  July 
June  10  July- 
June  30  July- 
July    1  1  Aug. 

July     B  Aug, 

July  5  Aug. 
July  3  Aug. 
July  10  Aug. 
July  1 1  Aug. 
June  24  July 
June  29  July 
June  19  July 
June  12  July 


i,,  |0  i»i., 
..      1.00 

5  0.002 
31     0.01 

.ri    (I  111 

11  II  OS 
,i  05 
.1  02 
ii  111 
0.01 
0.01 

i)  urn-, 
0.0033 
0.005 

20  n  002 
17    II  003 
15    II  HI 
101  0.0025 

3  0.03 
14    ll  1)1 

12  ii  005 
0.001 
0.003 
0.005 
0.02 
0.10 
0.005 

1  no 
0.002 

6  0.05 
22  0.002 
10    0  002 

21  0.002 
3  0.10 
3    0  005 

14  0.01 
3    0  01 

1    0  nl'25 

15  0.01 
27    0  02 
29    0.0025 
22 1  0.0025 
10!  0.01 


Stock  Quotations 


FRANCISCO  Jun- 27    SALT    LAKH 


\.i 


imperial. . 
lrglnia. . .  . 

I 
Norcros3 . 


Midi  ■         

.21 

Mont.-Tonopah..  .  . 

.26 

.15 

Rescue  Eula.     .    . . 

.31 

ffM  End  Con 

.90 

.10 
.01 

.15 

<- ' '  n.  Con 

.03 

Comh.  Frac 

.07 

D'neld  B.B 

.02 

H'ii  ri  Daisy 

.C2 

Jumlio  Extension.  . 

.77 

r           Iver  Peak.  . 

.09 

Round  Mountain.. 

.60 

Sandstorm  Kendall. 

.04 

Silver  Pick 

.09 

Central  Eureka.  .  .  . 

.11 

.15 

.87! 

Oatman  Cres 

t-42 

Oat  man  No.  Star. .  . 

.20 

Tom  Reed 

1  45 

United  Eastern.  . . . 

3  75 

Ueii.,1  Western 

.13 

Alta  Con 

Black  Jack 
Colorado  ' 

Crown  Point 

Daly-Judge... 

Emma  Cop.. 

Gold  i  bain 
Grand  Central 
Iron  Blossom. 
Lower  Mammol  Li 

May  Day 

Opohongo 

Prince  Con 

Seven  Troughs. . .  . 
SllverKlngCoal'n. 
Silver  Kin;,'  ( !on 

Sioux  Con 

Uncle  Sam .  . 
Yankee 


COLO.  SPRINGS    June  27 


Acacia 

Doctor  Jack  Pot.. 
Klkton  Con 


El  Paso. 

Findlay 

Gold  Sovereign... 
Golden  Cycle. . .  . 

Granite 

Isabella 

Jack  Pot 

Jerry  Johnson.. 
Mary  McKlnnev. 

Portland 

Vindicator 


.03i 

.031 

2.12 


TORONTO 


Alaska  Tre'dwell    £6    7s  6d 
Burma  Corp. . . . 
Cam  &  Motor.  . 

Camp  Bird 

El  Oro 

Esperanza 

Mexico  Mines... 

Nechl,  pfd 

Orovllle 

Santa  Gert'dls.  . 


0  13 
0  16   0 
0  14   9 


IiImiV.. 


Adanac 

Bailey 

Chambers  Ferland 

Couiagas 

La  Rose 

Peterson  Lake 

Right  of  Way 

Seneca  Superloi 
T.  &  Hudson  Bay. 

Temiskaming 

[Trethewey.. . 
Wettlaufer  I 
iDome  Exten. 
Dome  Lake 
Foley  O'Brien 
Holllnger — 

llmperial - 

'Jupiter 

Mclntyre 

Porcu.  Crown 

Ipreston  E.  D 

ivipond. 


13   3   1 1 West  Dome.. 


Name  ot  Comp. 


Alaska  Gold  M.  .  .  . 

aiasl  a  Juneau 

Am. Sin. illef. .com  . 
Am.  Sni.  &  Ref.,  pf. 

Am.  Sm.  sec.  pf.  A 
Am.  Sm.  Sec,  pf.  It 

Am.  Zinc 

Am.  Zinc  pf    .         . 

liMconda 

Uatopllas  Mln 

Bethlehem  Steel. . . 
Bethlehem  Steel,  pf. 

Butte  &  Superior..  . 

Chile  Cop. 

China 

Colo    Fuel  &  Iron.. 

Crucible  Steel 

Dome  Mines     

Federal  M.  AS.. 
Federal  M.  &  8..  (if. 
Great  Nor.,  ore  ctf. 
Greene  Cananea..    . 

Ilomestake 

Inspiration  Con..  .  , 
International  Nickel 

Kennecott 

Lackawanna  Steel.. 

Miami  Copper 

Nat'l  Lead.com..  .  . 
National  Lead.  pf... 

Nev,  Consol 

Ontario  Mln 

Quicksilver 

Quicksilver,  pf 

Hay  Con 

Republic  ItfcS,  com.. 
Republic  i&s.  pr. . . 

Sloss-Sheffleld 

Sloss-Sheffleld,  pf.  . 
Tennessee  Copper.  . 

Utah  Copper 

U.s.Steel.com 

U.  S.  steel,  pf 

Va.  Iron  C.  &  C.  . 


N.  Y.  CURB  June  27 

Beaver  ( ton 
Buffalo  Mines 
Butte  &  N.  V.     . 

Butte  C.  &  Z 

Can.  Cop   < :oi  pn 

Cashboy 

Cerro  de  Pasco.  . . 

dm.  Ariz  sm 

Con.  Coppermlnes, 
Con.  Nev  .-Utah . . 

Crystal  Cop 

First  Nat.  Cop...  . 

Florence 

Goldfield  Con..  . 
Goldtield  Merger.. 

Granite 

Hecla  Mln 

Howe  Sound   

Jerome  Verde 

Joplin  Ore  &  Spel . 

Keneflck  Zinc 

Kerr  Lake. 

Magma 

Majestic  . 
McKlnley-Dar-Sa. 

Mines  of  Am 

Mother  Lode 

Nevada  Hills 

N.  Y.  &Hond 

Nlplsslng  Mines.. . 

Oro 

Ray  Hercules 

Rochester  Mines. , 
St.  Joseph  Lead. . 

Standard  S.  L 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Trlbulllon... 
White  Knob,  pf.. 
Yukon  Gold 


i;: 


2V 


»3! 


Name  ol  Comp. 

Bid 

Adventure 

2 

Uiuici'k 

93) 

l 

1:4 

Arl/,.  Com.,  ctfa. .    . 

Si 

Bonanza 

.25 

Butte-Ballaklava. 

2 

Calumet  &  Ariz. 

67 

Calumel  &  Hecla.. . 

525 

Centennial 

is ; 

Copper  Range.  .  .  . 

Daly  West 

East  Rut'e 

i 

6) 

n5 

10 

J20 

25 

Indiana 

2| 

Island  Cr'k,  coin. .  . 

47 

Islam!  <  :r'k,  pfd..  . 

88  i 

Isle  Royale 

27  J 

4 

11 

31 

-' 

Hi 

Mayflower 

New  Arcadian 

6 

New  Idrla 

13 

North  Rutte 

21 

North  Lake 

1] 

1 

Old  Colony 

i; 

Old  Dominion 

65 

90 

86 

St.  Mary's  M.  L... 

73 

1] 

8 

Shattuck-Ariz 

28] 

6 

.15 

14 

Superior  &  Bost.. .  . 

31 

51 

.40 

U.S.  Smelting 

65  J 

a.S.Smelfg.pr.. 

50  J 

i 

Utah  Metal 

7) 

2} 

Winona 

5; 

54| 

11 

BOSTON  CURB     June  27 


Bingham  Mines..    . 
Boston  Ely.. 
Boston  &  Mont. . .  . 
e  &  Lon'n  Dev 
Calaveras 
<  almnrt-Corbln.. .  . 

Chief  I  ton 



Crown  Reserve 

Davis-Daly 

Eagle  &  Blue  Bell. . 

Houghton  Copper. 
Iron  Cap  Cop  .  pf 
Mexican  Metals. .  . 
Mojave  Tungsten. 
Nat.  Zinc  &  Lead, 
i  'ouglas.  . 

New  Baltic 

New  Cornelia 

Ohio  Copper 

Oneco 

Raven  Copper.. .  . 

Rex  Cons 

Rilla 

United  Verde  Ext. 


tLast  Quotation*. 


Monthly   Average   Prices   of   Metals 

SILVER 


Month 

New  York 

London 

I'll!    1    1915  I   1916 

1914 

1915 

1916 

January.  .  . 
February.  . 

March 

April 

May 

June 

July 

August. .  . 
September. 
October...  . 
November. 
December. . 

58    175 

.-,4  67S 
54.344 
53.290 
50.654 
49  082 
49.375 

111  91.", 
49.034 
47  519 
47.163 

18  680 
49  385 
51.714 
54  971 

7  1    269 

26   553 

26.78s 
2i,  9.3S 
26 .  704 
20  94N 

23    199 

22    Till 
22  900 

22.731 
22    753 

2:i   70s 

22  7U9 

23  .570 

22  7,97 
22    7NO 

2  ,  92  > 
26  373 

26.975 
27 . 597 

IS    177 

Year 

54  811 

19    II-  1 

25.314 

23  675 

New  York 

London 

Month 

Electrolytic 

1  "lytic 

1915  1    1916 

1915  I    1916 

1915 

1916 

Jan.    , 
Feb 

Mar..  .  . 
Mull. 

Juni 

July.... 

Sept.    . 

Oct 

Nov. 

Dec 

19     17. 

16  'ill 
17.502 

17  686 

24  008 

76  hi  1 

OS    917, 
72.601 
77.744 
80.773 

0 

1112  667 
1117.714 
:l    319 
135.457 

B6.719 
95    133 

m      1119 

82  333 

nn  000 
lull  13 

116    11,7 

133.167 

1 

152  522 

Y'ear. 

17    277, 

72   532 

New 

York 

London 

Month 

1917. 

1916 

1915  1      1916 





2.7     117, 

I-.    1  16 
17  884 

10 

27  422 

33.125 
::  i  080 
39.224 

1 1   825 
42.717 
50.741 
51   230 
49    125 

166  650 

176    "27 
ISO    141 
166.225 
162.67 

167  636 
167  1  -1 
17,1    140 

1(17  670 

167   ' 

175.548 
IM    107 

196.511 

July              

Ul                   

November  

Av.  year 

38  590 

'..  :   "Mi 

New  Y'ork 

St.    Louis 

London 

Month 

1915 

1916 

1915  |   1916 

1915       1916 

January. . 
February.  . 
March 

April  

May 
June 

July 

&UBUS1 
September. 

November. 
December.. 

3 .  729 
3.827 
4.053 

4   221 

4  274 

5  9X2 

4  656 
4.610 

4   600 
5.155 
5.355 

ll   240 
7    1  16 

7.12:11 
7  163 

3 .  548 

.;  718 

4  142 
1    182 
S 

5  5711 
1   620 

4  490 
1    499 

7,  078 

5.266 

7  332 

20  347 

27,    17(1 

24  611 

21 .946 
23.151 

22    994 
26   27- 
28.807 

31.167 

31  988 

714    140 

34    746S 

32  967 

Year. .  . . 

4.673 

1    -,1,7 

22  917 

Month 

New  Y'ork 

St.    Louis 

London 

1915 

1916 

1915 

1916 

1915 

1916 

Jan 

1  .  1 

Mini 

May. 

June.  .  .  . 
July 
Aug 

Sept   

Oct 
Nov 

Dec 

6.386 
8.436 
s  541 
10.012 
1  1  781 
21    208 
19.026 
12  781 
13.440 
■    jOO 
17,  962 
15.391 

16.915 

18    420 
16    -  l" 
16  B95 

14  276 

6  211 

S    .;i,(l 
"    ..',7 
1  1   610 
21    0  18 
in   B56 

12  (ill 

13  270 
■    ,96 

17,   792 
IS   221 

16  74", 
18.260 

16  525 

■1     no 

30.844 
39  819 

44    141 
19    nnn 
68    100 

614 

97    27,11 
97    786 
67   841 
66  536 
88  409 
- 11 

89  810 
97  762 
95  048 

94  2.7 

Year 

13   230 

13.054 

■  7    7,7,2 

PIG   IRON   IN  PITTSBURGH 


Month 

Bessemer  t 

Basic] 

No     2 
Foundry 

1915 

1916 

1915 

1916 

1915 

1916 

January.  .  . 
February. 
March 

April  

May.      .    . 
June 

August  .  .  . 
September . 
October...  . 
November. 
December.. 

8  14    7)9 
14.55 
14  55 
14  SS 
14.61 
14  70 
14   94 
16  01 

16  Ml 

16.95 

17  57 
19.97 

S21.60 
21.16 

21    7N 

113.45 
13  45 

13   47, 
13  45 
13.60 
13  67 
12.  91 
15  31 
15.95 

15  96 

16  47 
18.44 

S14   76 

$18.78 
18.93 
19  20 
18.95 
19   11 

813.90 
13  90 
13  95 
13  95 
13.83 

13  77 
12  68 

14  75 

15  70 

" 
17.20 
18.95 

SHI    711 
19.51 
19.45 
19.45 
19  58 

Y'ear. . . . 

(15   82 

S14.95 

tAs  reported  by  W.  P.  Snyder  &  Co. 
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This   I  enient  i  efei  em  e    to    the   current    litei  - 

metallurgy  published  in  all  of  the  im- 
portant perlodl.  world.  We  will  furnish  a  copy  of 
any    article    (if   in    print)    in    the    original    language    for    the 

I    the  cost  is  unknown. 

I  as  tin-  papers  must   be  ordered  from  the  publishers, 

II  be  some  delay   for  the  foreign  papers.     Remittance 
sent    with   order.      Coupons  are   furnished   at   the  fol- 

20c.  each,  six  for  $1.  33  for  $5.  and  100  for  $15. 
re    made   in   even   dollars,   we   will   return 
pons,  if  so  requested. 

COPPER 

CHURN-DRILL  PROSPECTING  at  Morenci,  Ariz. 
Wm.  R.  Grunow.  (Eng.  ana  Min.  Journ.,  June  3.  1916;  59$ 
pp..    illus  -  i  lue    of   Detroit    Copper   Mining   Co. 

lUNTING   in    the  Construction  and   Opera- 
tion  of  a   Copper   Smelter.      Ernest    Edgar   Tliura.     (Met.    and 
L916;    -    i     pp.)      Continuation    of    article 

DUST  LOSSES — Determination  of  Dust  Losses  at  the 
Copper    '.  on    Works.      J.    Moore    Samuel.       (Bull. 

A.    I.  M.  E..  June.    1916;   20   pp.,  illus.) 

EASTERN  STATES — Gold,  Silver,  Copper,  Lead  and 
Zinc  in  the  Eastern  States  in  1915.  Mines  Report.  James  M. 
Hill       i. Mineral    Resources   of  the   U.   S.,    1915 — Part    I;    20   pp.) 

MATTES — An  Investigation  into  the  Flowing  Tem- 
peratures Mattes  and  Copper-Nickel  Mattes.  G.  A. 
Guess  and    F.    E  Bull.  A.    I.   M.    R,   June,    1916;    6   pp., 


ilk 


3580-  I  [TS      Surflcial   Indications  of  Copper — II. 

Frank   H.    Probert.      (Min.   and   Sci.    Press,   June   3,   1916;   6   pp., 
illus.) 

PERI       Tli.   Cerro  de  Pasco  District,  Peru.     Joseph  T. 
Bi      iamin   I.    Miller.     (Eng.  and  Min.  Journ., 
June   10,   1916;  1   pp.,  illus.)      20c. 

i  International       Smelting       Co.       Miami 

Plant.     (Min.  ;  .  June  3,  1916;  2  pp.,  illus.)     20c. 

3583— STOPING   .METHODS  of  Miami  Copper  Co.     David  B. 
Scott.      (Bull,  A.   I.  M.  E..  June,   1916;  16  pp.,  illus.)      40c. 

i. hi. II    VMJ  SILVER — GEOLOGY 
VRIZONA — Geology    of    Oatman.      (Correspondence.) 
John  B.   Plaits,      (Min.  and  Sci    Press,  June  3.   1916;   1   p.)      20c. 
[TO!  Field    for    the    Prospector    in    Manitoba. 

Canada.      \V.    K.     Harding.       (Min.    and    Eng.    Wld.,    Mav    27, 
illus  I      20c. 
RAND— The    i  ites    of    the    Witwatersrand. 

E    T.   Mellor.      (Bull.    140,    I.    M.   M..    Mav   25,   1916;  2  pp.)      Con- 
tributed  remarks  on  paper  previously  indexed. 

WESTERN    AUSTRALIA— The    Geology    of    Western 
A    Gibb   Maitland.      (Bull.   64,   West.   Austral.  Geol 
Surv.,    1915;    12V4    pp.,    illus.) 

>  DREDGING    \  M>  PLACER  MINING 

■    i     -M   COLUMBIA — Placei   Gold  Mining  in  British 
n.    Min.    Journ.,    June    1,    1916-    2*1 

PLACER   MINING  on   a    Large  Scale  in  Arizona. 
(Min.   and    Er        A  Id       tfa      27,    1916;    I  %    pp.) 

EXCAVATi  >>:  Excavator  ii     the  Klondike 

1  and    Mm    Journ.,   June   17,    1916 

tor,  i  pecially  designed 
for    digging    Klondik.  hie),     will    be     tried     I        thi 

'  orporation. 

GOLD     \\1>    SILVER    CYANIDING 

BLACK    SLATE      Eft  Black    Slate   on    i 

Mm.    and    Sci  20      1 9]  6 

■■    in    cyaniding    soi  I  i  od<    con- 

a      Jackson  A     P(     rci 
mi.  Eng.,  Juni 

'TATION   AN1      i  [DATK  Dis.  ussion    by 

G.   H.   Cli  (Met.   and   CI 

on  on  ex- 
gold   and   i 
40c. 
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i  ii    \  \|>  mi.\  er — GENER  \l. 

'loldflclds  Cor- 
■    1916;    12    pp., 

imator.     Leroy 
15,    1916;   %   p     illus') 
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359 s-  -ASSAYING—  Segregation 
sion  of  l  aper  of  James  H.  Hanc€ 
1916;    6»/2    PP-)       40c. 

3599 — ASSAYING — The  Distribution  of  Silver  Between  Me- 
tallic Lead  and  Litharge-Containing  Slags.  Boyd  Dudley,  Jr. 
(Met.  and  Chem.  Eng.,  June  1  and  15,   1916;  12  pp.,  illus.)     80c. 

3600 — CALIFORNIA — New  Strike  at  Goldstone,  Calif.  Le- 
roy A.  Palmer.  (Eng.  and  Min.  Journ.,  June  10,  1916;  1%  pp., 
illus.)      20c. 

3601 — EARTH  TREMORS — Cause  of  Rand  Earth  Tremors. 
A.  Cooper  Key.  (Eng.  and  Min.  Journ..  June  3,  1916;  1  !i  pp.) 
Article  based  on  Witwatersrand  Earth  Tremors  Commission, 
which   has   recently   been   issued.      20c. 

3602 — EASTERN  STATES — Gold,  Silver,  Copper,  Lead  and 
Zinc  in  the  Eastern  States  in  1915.  Mines  Report.  James  M. 
Hill.      (Mineral  Resources  of  the  U.   S..   1915 — Part  I;   20   pp.) 

3603 — FLOTATION  CONCENTRATES — The  Sintering  of 
Flotation  Concentrates  at  Mount  Morgan.  B.  Magnus.  (Eng. 
and    Min.   Journ.,    June    10,    1916;    %    p.,    illus.)      20c. 

3604 — FLOTATION  PROCESS  at  Goldfield,  Nevada.  A.  H. 
Martin.      (Min.   and   Eng.   Wld.,   June   3,    1916;    1    p.)      20c. 

3605 — MATTE — Extraction  of  Gold  and  Silver  from  Matte 
by  Lead.  W.  Mostowitsch.  (Met.  and  Chem.  Eng.,  June  15, 
1916;  2V2  PP-.  illus.)  Translated  from  Journ.  Russian  Met. 
Soc,   1914.      40c. 

3606 — NEW  ZEALAND — The  Scheelite-Gold  Mines  of  Otago. 
New  Zealand.  C.  W.  Gudgeon.  (Proc.  Aust.  Inst.  Min.  Engrs., 
No.  21,  1916;  14  pp.,  illus.)  Describes  Golden  Point  and  Glen- 
orchy  mines,   and  gives  data   regarding  milling   practice. 

3607 — RAND — Dust  Allaying  in  Rand  Mines.  A.  Cooper 
Kev.  (Eng.  and  Mir.  Journ.,  June  17,  1916;  2%  pp.,  illus.) 
20c". 

3608 — RAND — History  of  the  Miners'  Phthisis  Problem  on 
the  Rand.      (Eng.  and  Min.  Journ.,  May  27.  1916;  1%   pp.)      20c. 

3609 — SOUTH  DAKOTA — Review  of  Mining  Operations  in 
the  Northern  Hills.  W.  C.  Bochert.  (Pahasapa  Quart.,  June. 
1916;    6    pp..    illus.)      40c. 

3610 — SOUTH  DAKOTA  —  The  Homestake  Mine.  Richard 
Blackstone.  (Pahasapa  Quart..  June,  1916;  15  pp.,  illus.) 
Notes  on  history  of  the  mines  location  and  early  development. 
40c. 

IRON    AMD    STEEL — METALLURGY 

3611 — ALLOYS — Vacuum-Fused  Iron  with  Special  Refer- 
ence to  Effect  of  Silicon.  Discussion  of  paper  of  T.  D.  Yensen. 
(Bull.   113.   A.  I.  M.  E.,  May,   1916;   2  pp.)      40c. 

3612 — BLAST  FURNACE — A  Complete  Blast  Furnace  in 
S5  Days.  (Iron  Age.  June  15,  1916;  3Vi  pp.,  illus.)  Account  of 
building  of  No.  9  stack  of  Cambria  Steel  Co.     20c. 

3613— BLAST  FURNACE — The  Calculation  of  the  Burden 
of  the  Blast  Furnace.  J.  E.  Johnson,  Jr.  (Met.  and  Chem. 
Eng.,    May    1,    1916;    4%    pp.)      40c. 

3614— BLAST-FURNACE  GAS — Modern  Development  of  the 
Combustion  of  Blast-Furnace  Gas  with  Special  Reference  to 
the  Bradshaw  Gas  Burner.  Discussion  of  paper  of  K.  Hues- 
sener.     (Bull.  A.  I.  M.   E.,   May.   1916;  3  pp.)      40c. 

3615— BLAST-FURNACE  PRACTICE — Handling  the  Blast- 
Furnace  Charge.  Geo.  W.  Vreeland.  (Iron  Tr.  Rev.,  June  1, 
S  and  15,  1916;  10  pp.,  illus.)  Paper  before  Am.  Iron  and  Steel 
Inst.,    May,    1916.      60c. 

3616— BLAST-FURNACE    PRACTICE— The    Distribution    of  ' 
the  Charge   Column  and  of  the  Ascending   Gas  Column.     J.   E. 
Johnson,    Jr.       (Met.    and    Chem.    Eng..    June    1,    1916;    S%    pp., 
illus.)      40c.  " 

3617— BLAST-FURNACE  PRACTICE — Ueber  die  Verwen- 
dung  von  Rohkohle  im  Hochofenbetrieb.  D.  Fr.  Lange.  (Stahl 
u.    Eisen,    Apr.    20.    1916;    3    pp.,    illus.) 

361S — BUNKERS — Ferro-Concrete  Bunkers  at  the  Brvmbo 
Steel  Works,  Wrexham.  F.  C.  Coleman.  (Coll.  Guard,  May 
5,  1916;  1J  pp.,   illus.)      40c. 

3619— -CARBON  STEEL — The  Effect  of  Carbon  on  the  Phys- 
ical Properties  of  Heat-Treated  Carbon  Steel.  Discussion  of 
paper  of  J.  H.  Nead.  (Bull.  A.  I.  M.  E.,  Mav,  1916;  2y,  pp.) 
40c. 

3620— CORROSION — The  Influence  of  Carbon  and  Mangan- 
ese Upon  the  Corrosion  of  Iron  and  Steel.  Robert  Hadfleld 
and  J.  Newton  Friend.  (Advance  copy.  Iron  and  Steel  Inst., 
1916;    23    pp.,    illus.) 

3621— ELECTRIC-FURNACE    CONTROL.      John     A.     Seede.  1 
(Gen.    Elec.    Rev.,    June,    1916;    4%    pp.,    illus.)       Brief    review 
of   the    development    of    the    control    of    electric    arc    furnaces. 
40c. 

3622— ELECTRIC  FURNACES  in  Steelmaking.  John  A. 
Mathews.  (Iron  Tr.  Rev.,  June  8,  1916;  3  pp.)  Paper  before 
Am.    Iron    and    Steel    Inst.    May,    1916.      20c. 

3623— ELECTRIC    SMELTING — Coke   as   a    Reducing   Agent 
in   the   Electric   Smelting   Furnace.      R.   C.   Gosrow.      (Met.    and 
Eng.,  June  15,  1916;  3%   pp.)     40c. 

3624 — FUEL — Utilizing  Powdered  Coal  at  Lebanon,  Penn. 
(Iron   Age,    June   1,    1916;    2   pp.,    illus.)      20c. 

3625— POWER— The  Steel  Mill  and  the  Central  Station.  K. 
A.  Pauly      (Gen.  Elec.  Rev.,  June,  1916;  4  pp.,  illus.)     40c. 

3626— PROPERTIES— Suggestions  Regarding  the  Determi- 
nation of  the  Properties  of  Steel.  Discussion  of  paper  of  A.  N. 
Mitmsky.      (Bull.   A.   I.    M.   E.,    May,    1916;    1%    pp.,    illus.)      10c. 
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3627 — SINTERING  PLANT.  Installed  at  Toledo.  II.  V. 
Schiefer.      (lion  Tr.   Rev..   .May  25,   1916;   65  pp.,   illus.)     20c. 

3628— SLAGS — Utilization  of  Iron  and  Steel  Works'  Slags. 
E.  C.  Mi  own  (Proc.  Engrs.  Soc.  of  W,  Penn.,  .Ian.,  1916:  44 
pp.,    illus.)      60c. 

3629 — STRENGTH  AND  STIFFNESS  OF  STEEL  Under 
Biaxial  Loading.  Albert  J.  Becker.  (Hull.  85.  Univ.  of  111., 
Apr.  l".   1916;  65  pp.,  illus.)     40c. 

LEAD    AND    ZINC 

3630— DISTILLATION  PROCESS  —  The  Roitsheim-Remy 
Continuous  Zinc  Distilkit  ion  I'nn'rss.  M.  Liebig.  (Met.  and 
Chem.  Eng..  June  1.  1916;  4^4  pp.,  illus.)  Translated  from 
"Metal!    un.i    Erz,"    .Mar.    22,     1916,    by    O.    C.    Ralston.      40c. 

3631— EASTERN  STATES— Gold.  Silver.  Copper,  Lead  and 
Zinc  in  the  Eastern  States  in  1915.  Mines  Report.  James  M. 
Hill.  (Mineral  Resources  of  the  U.  S.,  1915 — Part  I;  20 
PP) 

3632— ELECTROTHERMIC  ZINC  SMELTING.  Correspond- 
ence from  Hiram  W.  Hixon.  (Eng.  and  Min.  Journ..  June 
17,    1916;    1    p.)      20c 

3633 — ONTARIO — Ore  Genesis  and  Contact  Metamorphism 
at  the  Lone:  Lake  Zinc  Mine.  Ontario.  W.  L.  Uglow.  (Econ. 
Geol..   Apr. -May,    1916;    14%    pp.,    illus.)      60c. 

3634— SHERARDIZING  PROCESS.  The.  Oliver  W.  Storey. 
(Met.  and  Chem.  Eng.,  June  15,   1916;  7%  pp.) 

3635— SMELTING — The  Zinc  Smelter  of  Today.  F.  E. 
Pierce;  also  discussion.  (Proc.  Engrs.  Soc.  W.  Penn.,  Feb., 
1916;  40%   PP-)      60c. 

3636 — VALUATION — Selling  Lead  and  Zinc  Concentrates. 
W.  Shellshear.  (Min.  and  Eng.  Rev.,  May  5,  1916;  3%  pp., 
illus.)      40c. 

3637 — ZINC,  Its  Production  and  Industrial  Applications.  J. 
C.  Moulden.  (Journ.  Royal  Soc.  of  Arts,  May  26  and  June  2, 
1916;   32%   pp..  illus.) 

OTHER    METALS 

363S— ANTIMONY.  P.  E.  Joseph.  (Bull..  22,  Univ.  of  Ariz. 
Bureau  of  Mines,  1915-1916;  8  pp.)  Note  on  occurrences, 
uses,    etc.      20c. 

3639 — MANGANESE  in  South  Carolina.  Reginald  W.  Petre. 
(Eng.  and  Min.  Journ.,  June  10,  1916;  1  p.,  illus.)      20c. 

3640— MANGANESE  POSITION,  The.  Editorial.  (Min.  Mag,. 
May,  1916;  2  pp.)     40c. 

3641 — PITCHBLENDE — Occurrence,  Geology  and  Economic 
Value  of  the  Pitchblende  Deposits  of  Gilpin  County,  Colorado. 
Percy  R.  Alsdorf.      (Econ.   Geol.,   Apr.-May,    1916;    10   pp.)      60c. 

3642— PLATINUM — Further  Experiments  on  the  Volatiliza- 
tion of  Platinum.  G.  K.  Burgess  and  R.  G.  Waltenberg. 
(Journ.   Ind.   and  Eng.   Chem.,   June,    1916;    2%    pp.,   illus.)      60c. 

3643 — SELENIUM — Les  Proprietes  photoHeetriques  du  Sel- 
enium.     (Genie  Civil,  May  20,   1916;    Ui    pp.)      40c. 

3644 — TIN — Annan  River  Co.'s  New  Pumping  Plant.  Cook- 
town  Tinfields.  (Queensland  Govt.  Min.  Journ.,  Apr.  15, 
1916;    1    p.,    illus.)       60c. 

3645— TIN— Cornish  Mines  During  1915.  B.  Angwin.  (Min. 
Mag.,    Apr.,    1916;    2    pp.)      40c. 

3646 — TIN — Notes  on  the  Chemical  Assay  of  Tin  Ores.  A. 
M.  Matheson.  (Proc.  Aust.  Inst.  Min.  Engrs.,  No.  21,  1916;  5% 
PP) 

3647 — TIN — On  the  Volumetric  Determination  of  Tin  by 
Potassium  Iodate.  George  S.  Jamieson.  (Journ.  Ind.  and  Eng. 
Chem.,   June.    1916;   2   pp.)      60c. 

364S — TIN  SMELTING  at  Perth  Ambov.  N.  J.  Richard  H. 
Vail.  i  Ens.  and  Min.  Journ..  May  27,  1916;  2%  pp.,  illus.) 
Description  of  new  works  of  American  Smelting  and  Refining 
Co..   with  drawing   of  lay-out.      20c. 

3649 — TUNGSTEN — Boulder  County  Tungsten  District  as  it 
is  Today.  J.  Gillingham  Hibbs.  (Min.  and  Eng.  Wld.,  Maj 
20,    1916;   1%   pp.)      20c. 

3650 — TUNGSTEN — Notes  on  Randsburg  Tungsten  District. 
J.  Nelson  Nevius.  (Min.  and  Oil  Bull..  May,  1916;  2 'A  pp., 
illus.)      20c. 

3652— TUNGSTEN— The  Scheelite-Gold  Mines  of  Otago, 
New  Zealand,  c.  W.  dudgeon.  (Proc.  Aust.  Inst.  Min.  Engrs.. 
No.  21.  1916;  14  pp..  illus.)  Describes  Golden  Point  and  Glen- 
orchy  mines,  and  gives  data  regarding  milling  practice. 

3653— TUNGSTEN  CAMPS  of  White  Pine  County.  New 
Fred  L.  Miner.  (Salt  Lake  Min.  Rev.,  May  30.  1916;  23  pp., 
illus.)      20c. 

3654— TUNGSTEN  DISTRICT  of  Boulder  County.  Colorado. 
Charles  T.  Kirk.  (Min.  and  Sci.  Tress,  May  27.  1916:  4  %  pp., 
illus.)      20c. 

3655— TUNGSTEN  MINES  of  Atolia.  Chas.  T.  Hutchinson. 
(Min.  and  Sci.  Press,  May  27,   1916;  2  pp.,  illus.)     20c. 

3656— TUNGSTEN  MINING  in  Arizona.  Chas.  F.  Willis. 
(Min.   and   Sci.    Press,   June   3.    1916;    2   pp.,    illus.)      20c. 

3657 — TUNGSTEN  .MINING  in  the  "West.  P.  B.  McDonald. 
(Min.   and   Sci.    Press.    May    20,    1916;    1%    pp.,    illus.)      20c 

365S— TUNGSTEN-Mi  ILYBDENTTM  ALL'  >YS — The  System 
Tungsten-Molybdenum.  Frank  Alfred  Fahrenwald.  (Bull. 
A.  I.  M.  E..  June.  1916;  6%   pp.,  illus.)     40c. 

3659— TUNGSTEN  ORES,  with  Special  Reference  to  the 
Malay  Peninsula.  J.  B.  Scrivenor.  (Min.  Journ.,  June  3,  1916: 
%  p.)  Condensed  from  address  to  the  F.  M.  S.  Chamber  of 
Mines;    to   be   continued.      40c. 

3660— TUNGSTEN  OUTPUT  Wasp  No.  2  Mining  Co.  (Pa- 
hasapa  Quart.,  June.  1916;  1%   pp.)     40c. 

\0\MKT  ALLIf    MINERALS 

3661 — ASBESTOS  in  1915.  J.  S.  Diller.  (Mineral  Re- 
sources of  the  U.  S,  1915.  Part  II.,  6  pp..  illus.)     20c. 

3662 — DIAMOND — Notes  on  the  Genesis  of  the  Diamond. 
David  Draper  and  W.  H.  Goodchild.  (Min.  Journ.,  May  20  and 
27,    1916;    2%    pp.)      80c. 

3663 — FLUORSPAR — History  and  Present  Methods  of 
Flourspar    Mining    in    Illinois.       Carl    C.    Luedeking.       (Journ. 


Ind.    and    Eng.    Chem.,    June,    1916;    1    p.)      Paper    before    Am 
Chi  Hi     Soc  .     V.prI-1,     1916       60c. 

36f,l      FLUORSPAR  in  1915,  with  a  Note  on 
F.    Burchard.      (Mineral    Resources  of  the  U.  S.,   1915 — Part    II 
9  pp.,    illus.  i 

GARNET  DEPOSITS  .,n  the  Navajo  R,  ervation,  Ari- 
zona and  Itah.  Herbert  10.  Gregory.  (  lOcon.  Geol.,  Apr.-Mav 
1916;    7U    pp.,    illus   i      60c 

3666— GILSONITE   AND  GRAHAMITE:      The   Result    of  the 
Metamorphism  of  Petroleum  Undei    a   Particulai    lOnviro 
Clifford    Rii  hardson.      (Journ.   Ind.  and   Eng.  Chem.,  June.    1916 
'.     p.) 

3667— MICA     in     the    Transvaal.       W.    T.    Hallimond.     (Min. 
May.    1916;   2  pp.,   illus.)      40c. 

366S — NITRATE— Origin     of    Nitrate.       Courtenav     Di  I 
(Min.  and  Sci.   Press,  May  6,  1916;   1  <t   pp.)     20c. 

3669— SLATE  in  1915.  G.  F.  Loughlin.  (Mineral  Resources 
of  the  U.  S..   1915— Part  II;   13   pp.)      20c. 

3670— SULPHUR— Nuove  Ipotesl  sulla  Gensi  dei  Giacimenti 
di  Petrolio  e  di  Solfo.  (Tnd.  Chim.,  Min.  e  Met.,  May  25,  1916; 
2   pp.,    illus.)      40c. 

PETROLEUM  VXD  NATURAL  GAS 

3671— CONSERVATION  of  the  Oil  and  Gas  Resources  of  the 
Americas.  Part  I.  Ralph  Arnold.  (Econ.  Geol..  Apr.-Mav. 
1916;  20  pp.)  Paper  before  Second  Pan-American  Scientific 
Congress,    Dec.    30.    1915.      60c. 

3672— DRILLING — The  Evolution  of  Drilling  Rigs.  Dis- 
cussion of  paper  of  R.  B.  Woodworth.  (Bull.  113,  A.  I.  M.  10, 
May,    1916;    7    pp.)      40c. 

3673— GASOLINE  FROM  NATURAL  GAS— The  Extraction 
of  Gasoline  from  Natural  Gas  by  Absorption  Methods.  < :.  A. 
Burrell.  P.  M.  Biddison  and  G.  G.  Oberfell.  i  Met.  and  Chem. 
Eng.,  June  1,  1916;  914  pp.,  illus.)  Paper  before  Natural  Gas 
Assn.   of  America,   May   15,   1916.      40c. 

3674 — GEOLOGY — Nuove  Ipotesi  sulla  Genesi  dei  Giaci- 
menti di  Petrolio  e  di  Solfo.  (Ind.  Chim.,  Men.  e  Met.,  May 
25,  1916;  2  pp.,  illus.)      40e. 

3675 — GEOLOGY — The  Occurrence  of  the  Older  Beds  in 
Structural  Depressions.  Dorsev  Hager.  (Econ.  Geol.,  Apr.- 
May.    1916;    2   pp.,   illus.)      60c. 

3676— ILLINOIS— Carlyle  Oil  Filed  and  Surrounding  Terri- 
tory. E.  W.  Shaw.  (Bull.  20,  111.  Geol.  Surv..  1915;  38  pp., 
illus.) 

3677 — NATURAL  GAS — Development  of  the  Law  Relating 
to  the  Use  of  Gas  Compressors  in  Natural-Gas  Production. 
Discussion  of  paper  of  Samuel  S.  Wver.  (Bull.  113.  A.  I.  M.  E., 
May,   1916;    6$j    pp.)       10c. 

3678 — PHILIPPINES — The  Occurrence  of  Petroleum  in  the 
Philippines.  Wallace  E.  Pratt.  (Econ.  Geol.,  Apr.-Mav,  1916; 
20   pp.,    illus.)      60c. 

3679— QUEENSLAND— Oil  Shales  and  Coal  at  Sugarloaf. 
on  the  Oakev-Coovar  Railway.  Lionel  C.  Ball.  (Queens- 
land Govt.  Min.  Journ.,  Apr.  15,  1916;  2s,    pp.,   illus.)      60c. 

36S0 — REFINING  of  Petroleum.  Andrew  Campbell.  (Pe- 
frol.  Rev..  May  20  and  27.  1916:  4  pp.)  Paper  before  Brit. 
Instn.  of  Petrol.  Technologists.     60c. 

36S1 — VALUATION  of  Oil  Properties.  Dorsev  Hager. 
(Eng.    and    Min.   Journ.,    May   27,    1916:    1%    pp.)      20c. 

3682— WYOMING — Petroleum  in  Granite.  L.  W.  Trumbull. 
(Bull.  1,  Wyoming  State  Geologist's  Office.  1916;  12  pp.,  illus.) 
A  discussion  of  some  of  the  geologic  problems  of  an  occur- 
rence in  Wyoming. 

ECONOMIC   GEOLOGY — GENERAL 

3683 — MANITOBA — Field  for  the  Prospector  in  Manitoba, 
Canada.  W.  K.  Harding.  (Min.  and  Eng.  Wld.,  May  27,  1911  . 
3%    pp.,    illus.)      20c. 

3684—  WESTERN  AUSTRALIA— The  Geology  of  Western 
Australia.  A.  Gibb  Maitland.  (Bull.  64.  West.  Austral.  Geol. 
Surv..    1915;   12%    pp.,   illus.) 

MINING — GENERAL 

36S5 — ACCIDENTS— Coal-Mine  Fatalities  in  the  United 
States.  March.  1916.  Albert  H.  Fay.  (U.  S.  Bureau  of  Mines, 
May.    1916;    22    pp.) 

36S6 — BLASTING — Modern  Blasting  Practice.  P.  B.  Mc- 
Donald. (Min.  and  Sci.  Press.  May  27,  1916;  2%  pp.,  illus.) 
20c. 

3687 — BLASTING — The  Sand  Test  for  Determining  the 
Strength  of  Detonators.  C.  G.  Storm  and  W.  C.  Cope.  (Tech. 
Paper  125.  U.  S.  Bureau  of  Mines,  1916:  68  pp.,  illus.) 

36SS — CANADA — New  Dominion  Mining  Law  Badly  Needed. 
Correspondence  from  J.  A.  Macdonald.  (Eng.  and  Min.  Journ., 
June    10.    1916;    1    p.)      20c. 

3689— CHURN-DRILL  PROSPECTING  at  Morenci,  Ariz. 
Wm.  R.  Grunow.  (Eng.  and  Min.  Journ. .  June  3,  1916;  5  34 
pp..  illus.)  Describes  practice  of  Detroit  Copper  Mining  Co. 
20c. 

3690 — COLORADO — Mining  in  Colorado.  Geo.  J.  Bancroft. 
(Min.    and    Sci.    Press,    Apr.    22    and    June    3,    1916;    3    pp.)      40c. 

3691 — DRILLING — Adit  Enlargement  and  Alignment  at  the 
Alaska  Juneau.  John  Richards.  (Eng.  and  Min.  Journ.,  June 
3.    1916;    %   p.,   illus.)      20c. 

3692— DUST  ALLAYING  in  Rand  Mines.  A.  Cooper  Key. 
(Eng.   and    Min.   Journ.,   June   17,    1916;   2%    pp.,    illus.)      20c. 

3693 — EASTERN  STATES — Gold.  Silver.  Copper,  Lead  and 
Zinc  in  the  Eastern  States  in  1915.  James  M.  Hill.  (Mineral 
Resources  of  the  U.  S.,  1915 — Part  I;  20  pp.)     20c. 

3694 — ENPT.OSIVES — The    Analysis    of    Permissible    Explo- 
C    G.    Storm.      (Bull.   96,   U.   S.   Bureau   of  Mines,    1916; 
S8  pp.,  illus.) 

-EXPLOSIVES — Use  and  Care  of  Explosives.  R.  E. 
Somers.  .Can.  Engr..  May  25.  1916;  2%  pp.,  illus.)  From 
"Cornell    Engineer."      20c. 
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DAMP      Researches     on     Fire-Damp.       Discus- 
(Bull.,    A,     1.     M.     E.,     May, 
pp  ,    Ulus.  >      10c 
, ,,    I        a  of    the    Miners'    Phthisis    on    tin 

Rand.     (Eng.  ' '      PP  '     -"'•■ 

M  l\  \Th  IN    oi    Mines.      Di  >a] 

■in  .,    L916;    !"'■■    pp  .    Mui    i 

3699— MINI:     AIR— Effects     of  Deficient     in 

imals  and  oi  i.   Burrell  and 

Paper   122,   I'.  S.   Bureau  of  Mines,  Nov., 

MINE     CARS  e     Pi  iction     Tesl     of     Two 

!  nil.      (  BUli.    A.    I.    M.    B., 

pp.,    illus.) 

.  i:\   \i,\      M  nlng    in    Nevada.      R.    L.    Richie.      (Min. 
ip.,    illus.)      Notes   on    present 

E     STATION      The     Organization    and     Equip- 
i  loldham       I  Proc.  Aust. 

HWESTERN    UNITED    STATES— Mining    Prop- 
i         tfudd        I  Min.    and    I  >il    Bull., 
Vddress  a1   banquet  of  Los  Angeles 
,  i   :        20i 

i'.    W    Sperr       (Min. 
'  .    pp.,   illus.)      20c. 
STOPING   METHODS  of  Miami  Copper  Co.     David    B. 

June,    1916      16    pp.,    illus.)      40c. 
SURVEYING-     A   Quick    Method  of  Locating  Geologic 
Porter.      (Min.   and   Sci     Press,    May   20, 
I      20c. 

ooting    Timbers     in     Shafts. 
Richie.       (Enj      and     Min.    .hniin.,    June    17,    1916;    V2 

ITDERGROUND    TRACK— Standard    Sub    Turns,    as 

d    by    the    Republic     iron    and    Steel   Co.      E     W.    R. 

(Eng.   and   Min.   Journ.,   June  10,  19IC,    %   u.,   illus.) 

ORE    DRESSING — <■<  [SERAI 

IENTRATING   TABLES — Glass  Top   Concentrat- 
■:  M  ly,   1916;   2  pp.)      Diseussio  •    In    \v 

M.  Mai   m  and   R    T    Hancock.     40e. 

FLOTATION-    Oils    foi     Flotatii    i.      Chas      r     Claj 

I    i   ii      ;i       Sci.   Press.    Apr.    22.    1916;    3% 
pp..  Ill 

3711  —  FLOTATION — The     Sintering     of    Flotation     Concen- 
>.  i  i        rourn       rui        10     L916 
ins. i     Describes  p  |  20c. 

FLOTATION  versu  Ji  ickson  A.  Pearce. 

■  m.    Eng.,  Ji'ne  15,  1916;  2H    pp.)      40c. 

3713— GRADING     INDUSTRIES,    The        Edward    S.    Wiard 

■  .    May    1    and    in.     L916      1  ':•    pp  )      i  Ion 

usly    indexed:    gives    description    of 
employing    g  ra  d  rig.      60c. 

Propertii  Slime  Cakes— I.   E.   E. 

roui     .   June   IT     1 916  .■_•',    pp  )      Eighth 
i   ii   iii     -Hi,  |ec1   of  colloids  in 
he    first    of   an    article   on   slime   cakes.     20c. 

I     o Slimes— TTI.       Oliver 

'    ;    Mm      rourn.,    June    3.    1916;    4%    pp.) 
Indi     ed      20c. 

T  -Transfer   Truck    and    Chairs.      Rov   F. 

rourn.,    Juni     1 7,     1916;    '  ■    p.,    illus.) 

Mind;    and    landing    chairs    designed    for 

an     ine'  n  i  ramway,    operating    on    a    20°    slope    at 

the  side  of  a  mill.     20c. 

'ill  M.I.I  Iti.^  — GENEB  \l. 

>     i.  i     Ti  Litemi  ni       Th    '  mi 
(Bull     Soi     di     I'Ind.   Minfirale, 
pp     Illus.) 

tiufacture    of    Cartrldgi      inns.      c.     R. 

Jui      .;.    i '>':     pp.,  illus.) 

;        1916 

zatlon     of     Cold-Worked     Alpha 
sion  of  paper  of  C.  11    Ma   hewson. 
i  Hull.    A.    I     M.    E., 

NTINC    In    the   Constructio      and    i  ipei 

]■:.    i:    Tin  mi    Chem. 

pp.)      Continuation    ol    article    pre- 

Dusl      Losses    at 

mi.      I  Hull., 
.\      I 

RAIN-SIZE  DETERMINATION— The   Determination 

Jeffries, 
A    II    Kline  ai  r.     (Bull    A.   1.  M.   H.,  Ma 

pp.  > 

Ion   ol    Complex 

pp.,    Ill  i 

■ 

REFRACTOl 
Brick    for   >h<-    i. 
Kenneth  Seavi  (i     pp.,  Mus.) 

vale   Smelt'-l         I. 

Ilus.) 


FUELS 
(See  also  Petroleum  and  Natural  (la«l 

3797 G\SOLINE — The  California   Gasoline  Industry.  W.  R. 

Hamilton.     (Bull.,  A.  I.  M.   E.,  June.  1916:   4V4   pp.) 

1  ;  \S<  'LINE    QUESTION.    The.       (Min.    and    Sci.    Press, 
May   20,    1 9  1 6     3    ,    pp.,   illus.)     20c. 

37in — POWDERED  COAL  —  Utilizing  Powdered  Coal  at 
Lebanon,    Penn.      (Iron  Age.   June  1,   1916;   2  pp.,    illus.)      20c. 

3730 — TURKEY — Fuel  in  Turkey.  Leon  Dominian.  (Bull. 
A.   I.   M.    E.,   June,    1916;    20   pp.,    illus.)      41k-. 

MIMM;     \m>    METALLURGICAL    MACHINERY 

3731 — AIR  COMPRESSORS — Determining  the  Capacity  of 
I'mniiressors.  Paul  I  us, ■nns.  I  Iron  Age,  June  15,  1916;  3  pp., 
illus  >  A  method  offered  particularly  for  the  user;  author  is 
engineer    of    tests,     Laidlaw-Dunn-Gordon    Co.       20c. 

3732 — CRANES — Selection  of  Electrical  Apparatus  for 
Cranes  It  H  McLain  and  J.  A.  Jackson.  (Gen.  Elec.  Rev., 
June,    1916;    1  Ii    pp.,    illus.)      40c. 

3733 — CRANES — The  Economics  of  Material  Handling  in 
Manufaeturing  Plants.  Locomotive  Cranes.  Reginald  Traut- 
schold.      (Eng.    Mag..    June.    1916;    13   pp.,    illus.)      40c. 

3734 — DETONATORS — The  Sand  Test  for  Determining  the 
Strength  of  Detonators.  C.  G.  Storm  and  W.  C.  Cope.  (Tech. 
Paper  125  U.  S.  Bureau  of  Mines,  1916;  68  pp.,  illus.) 

3735 — DRILL      STEEL — A      Steel-Collaring      Machine.        C. 

Carleton    Se le        I  Eng     and    Min.    Journ.,    June    3,    1916;    % 

p.,  illus.)      20c 

3736 — DRILLS — Convenient  Inspection  Gage  for  Hand 
Drills  ''  C  Phelps.  (Eng.  and  Min.  Journ.,  May  27,  1916; 
ii    p.,    illus.)      20c. 

3737 — ELECTRIC  FURNACE — An  Electric  Arc  Furnace  for 
Laboratory  Use.  O.  P.  Watts.  (Met.  and  Chem.  Eng.,  June 
15,    1916:   21/2   pp..   illus.)      40c. 

3738 — EXCAVATOR.  Liibecker  Excavator  in  the  Klondike. 
C.  A.  Thomas.  (Eng.  and  Min.  Journ.,  June  17.  1916;  2  "■, 
pp.,  illus.)  Describes  a  chain-bucket  excavator,  especially  de- 
signed for  digging  Klondike  gravels,  which  will  be  tried  by 
the  North  West  Corporation.     20c. 

3739 — HOIST — Crown  Mines  Hoist  Installation.  F.  L. 
Sinn,  (Gen.  Elec.  Rev.,  June.  1916;  5  pp.,  illus.)  Interesting 
,,    ,  eription  of  the  physical  characteristics  of  the  Crown  Mines. 

rives  description   of   large   electrical   equipment   furnished 

in   last   few   years.     40c. 

3740  —  PROSPECTING  MACHINERY  —  Portable  Mining 
Equipment  for  Prospects.  L.  A.  and  Clifford  Rehfuss.  (Eng. 
and   Min.  Journ..  June   10,    1916;    2%    pp.,    illus.)      20c. 

3741— PUMP — Colliery  Tumping  Plant  in  North  Stafford- 
shire.      1  1  'ni.    28,    1916;    1~    pp..    illus.)       411c. 

3742 — PUMPING  PLANT — Annan  Riv3r  Co.'s  New  Pumping 
Plant,  Cooktown  Tinfields.  (Queensland  Govt.  Min.  Journ., 
Apr.    15,    1916;    1    p..    illus.)      60c. 

SAMPLING  AND  ASSAYING 

3743 — BORNITE — The  Composition  of  Natural  Bornite.  E. 
T.  Allen.      (Am.  Journ.  of  Sci.,  May,   1916;  5  pp.)      40c. 

3744— GAS  ANALYSIS — Analysis  of  Fuel  Gas.  R.  L.  Hall- 
ett.      (Eng.  and  Min.  Journ..  Apr.  29.   1916;   1%    pp.,    illus.)      20c. 

3745 — GOLD  AND  SILVER — The  Distribution  of  Silver  be- 
tween Metallic  Lean  and  Litharge-Containing  Slags.  Boyd 
Dudley,  Jr.  (Met.  and  Chem.  Eng.,  June  1  and  15,  1916;  12 
pp.,    illus.)      80c. 

3746— PULP  SAMPLER— Taylor's  Pulp  Sampler.  W.  H. 
Trewartha-James.  (Bulls.  13S  and  139.  I.  M.  M..  1916:  7  pp., 
illus.)      Contributed    remarks   on   paper   previously  indexed. 

3747 — SAMPLES  and  Their  Interpretation.  E.  H.  Dicken- 
son and  H.  J.  Volker.  (Eng.  and  Min.  Journ.,  May  27,  1916; 
'■'. '  1  pp.,  illus.)  Methods  outlined  for  plotting  assay  maps  and 
showing  value  of  ore.  width  and  tonnage;  forms  for  keeping 
note!  and  tabulating  data  to  make  them  permanently  acces- 
n,i. 

374S  —  STANDARD  METHODS  of  Sampling  and  Analysis 
and  Standard  Samples.  W.  P.  Hillebrand.  (Journ.  Ind.  and 
Eng.    Chem..    May,    1916;    3  >;    pp.)      60c. 

INDUSTRIAL  CHEMISTRY 

3749  —  COKE  BY-PRODUCTS — The  By-products  of  Coke 
Making.  Win.  Hamlin  Childs.  (Iron  Tr.  Rev..  June  1,  8  and 
15,  1916;  12  pp.)  Paper  before  Am.  Iron  and  Steel  Inst.,  Mav, 
L916      60c 

3750— MINERAL  ACIDS— Bericht  tiber  die  Industrie  der 
Min.  ral.sauern  im  Jahre  1915.  K.  Reusch.  (Chem.-Zeit.,  Apr. 
15  and    19,    1916;    4   pp.)      To   be  concluded. 

3751— NITROGEN— The  Fixation  of  Nitrogen.  Editorial, 
rid    Min.    Journ..   June    17,    1916;   1  Vi    pp.)      20c. 

3752— WAR— The    War    and    American    Chemical    Industry. 

I    F.   Bacon.      (Journ.   Ind.  and  Eng.  Chem.,  June,   1916; 

,;  1  PP-)  Pap.r  presented  to  Am.  Chem.  Soc,  Apr.  IS,  1916. 
60c. 

MATERIALS   OF  CONSTRUCTION 

3753 — CANADA— The    Production     of    Cement.     Lime.    Clav 

Products,   Stone  and  Other  Structural   Materials   in   Canada  in 

(Can.   Dept.  of  Mines,  1915;  60  pp.) 

CEMENT— Electric   Drive  in   a  Cement   Plant.      (Elec. 

-M4    pp..    illus.)      Details   of   motor   equip- 

pl    a    Texas    cement    plant,    with    a    general    summary    of 

the    advantages    of   electric    motor    drive.      20e. 

NT— The    Role    of   the    Chemist    in    the    Cement 
(Journ.    Ind.    and    Eng.    Chem.,    Mar., 
2    PP.)      Paper   before   Alabama   Section,    Am.    Chem.    Soc. 
60c. 

3756-  LUTES  AND  CEMENTS.  S.  S.  Sadtler.  (Met.  and 
Chem.  Eng.,  Feb  15,  1916;  ;;  pp.)  Paper  before  Am.  Inst. 
oi   Chi  m.  Engl 

SRICK    in    1915.      Jefferson    Middleton. 
(Mineral    R  oi    th      1      S.,   1915— Part  IT.   2   pp.) 
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Ameimiiftjies  of  BoMviaini  Mimiiini! 


By  Mark  R.  Lamb* 


SYNOPSIS — Tin  mini'  ill  Llallagua  at  an  altitude 
of  18,000  ft.  pays  its  staff  double  salaries  mi  ac- 
count of  the  altitude.  No  one  but  native-born 
inn!  trained  can  wield  a  single  jack  nl  this  altitude. 
Native  Bolivians  are  improvident,  and  the  rising 
generation  is  absolutely  neglected,  primitive  min- 
ing mnl  milling  methods  slowly  giving.way  In  mod- 
ern machinery.  The  /in  produced  has  been  shipped 
In  England  without  cable  quotations  arid  has  been 
sold  there  on  the  market.  The  miner  has  to 
take  what  lie  can  get  I'm-  his  product  when  it  arrives 
mi  the  English  market. 

It  is  thr  small  mines  that  ate  being  worked  in  Chile 
(I  Bolivia  by  individuals  or  small  companies  (hat  ate 


result  that  it  ami  its  former  antagonist,  Sr.  Simon  Patifio, 
will  lie  able  In  work  I'm'  dividends  instead  of  to  provide  for 
fees. 

The  mines  are  at  an  elevation  of  13,000  ft.  above  sea 
level.  This  feature  alone  doubles  the  salaries  of  the 
staff,  it  is  a  long  day's  horseback  ride  from  the  railway 
station  at  ( lhallapata,  and  the  guide  passes  the  time  pleas- 
antly by  pointing  out  where  the  messenger  carrying  the 
pay  was  shot,  where  the  Turk  peddler  was  robbed  and 
killed,  and  similar  assuring  incidents. 

On  the  way  out  to  the  mine  droves  of  llamas  are  passed 
carrying  out  supplies  ami  machinery  or  bringing  in  car- 
goes of  tin  concentrates.  The  llamas  are  not  fed.  so  they 
pick  up  what  they  can  while  traveling.  Their  rate  of 
progress  is  thus  quite  limited.  They  are  not  much  larger 
than  goats  and  not  as  strong  as  Initios,  so  a  100-lb.  load  is 


LA  PAZ.   BOLIVIA.    A   CAPITAL  CITY    IX   THE    MOUNTAINS.     IN  THE  BACKGROUND  IS  ILLIMANI,  THE  HIGHEST 
MOUNTAIN    IN    THE    WESTERN    HEMISPHERE 


attractive      Most   of  them   are  owned   by   Chilean   capital, 
the  foreigner  rarely  having  any  part. 

The  Bolivian  mine  around  which  the  most  exciting 
stock-exchange  battle  has  raged  during  the  past  few  Mars 
is  the  Llallagua  (pronounced  yah-yah-guah).  This  is  a 
tin  mine.  It  lias  a  consistent  record  of  big  production, 
excellent  management  and  violent  fluctuations  in  share 
values.  T'ntil  recently  the  mine  supported  a  very  expen- 
sive lawsuit,  hut  good  counsel  and  a  wise  adjuster  have 
succeeded   in  bringing  the  dispute  to   an  end,  with  the 

•Allis-Chalmers  Co.,  Santiago.  Chile. 


a  maximum.  Nevertheless  they  freight  at  a  lower  rate 
than  carts  or  mules  can  do.  owing  to  the  feed  problem. 
On  the  high  plateau  region  of  Bolivia  it  takes,  speaking 
conservatively,  one  llama  or  two  burros  or  five  mules  to 
find  a  blade  of  grass  per  hour. 

The  combination  of  llamas  and  Bolivian  Indians  is  suc- 
cessful in  transporting  materials  that  are  not  easily  in- 
jured, hut  it  fails  where  brains  are  required  of  either. 
For  example,  cement  is  packed  in  suitable  bags  for  llama 
transportation  and  arrives  in  good  condition  during  the 
dry  season.     Of  course  it  also  arrives  during  the  wet  sea- 
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son,  but  as  lumps  of  stone.     Even  the  bags  arc  useless. 
Uallagua  has  lately  completed  an  ideal  little  hydi 
trie  power  plant  under  the  technical  direction  o 
v,,ii  Chi  •  site  is  about  as  far  from  civilization. 

raid  be.    The  dam  site  is 
nd  a  minimum  supply  of  300  kw.  is  assured  the 
und,  though  the  rainfall   is  very  irregular.     The 
power  plant  is  German,  the  equipment  is  all  thai  could 
be  desired. 

■   this  plant  was  built,  power  was  supplied  by  pro- 
lines with  anthracite  at  a   fabulous  numbeT 
of  pounds  sterling  per  ton.     As  anthracite  must  be  trans- 
ported on  the  llama,  it  is  necessary  to  pro 
several   months,  so  that   no  advantage  can  be  taken  of  a 
to  raise  the  freight  rate.     There  is  no  in1 

:    ui   ,!,   Bolii  ia.     The  hydro-plain   sup- 
plies the  sane-  le-phase  cum 

'ant  can  now  be  held  as  a  stand-by  unit. 

perintendent  at  the  mine  is  Sr.  E.  Diaz,  a  Chilean 

with  home  and  foreign  experience,  including  a  long  period 

gi   ■   ..  and  he  has  been  wiselj    permitted  by  his 

management  to  surround  himself  with  a  corps  of  assistants 

ii  choosing. 

eral   kilometers   from   the   mill.      Ore 
_  ii  down  by  an  aerial  tramway,  the  drop  from  the 
i  the  mill  being  sufficient  tor  its  operation.     The 
•        rope  is  light,  hut  the  combina- 
Imirably.     Bolivia  is  marked  up  with  these 
single-line  tramways,  ami  one  i<  easily  converted  to  their 
I  re  little  trouble,  and  this  trouble  is  easily 
remedied.     The  buckets  are  simply  hung  on  the  line,  not 
_   it    in  any  way.   friction  alone  keeping  them  in 
Where  the  line  is  steep,  this   friction  sometimes 
antil  .     Tii'    buc  cets  that  then  ac- 
cumulate at  the  foot  of  the  towers  remind  one  of  the  im- 
whiih  the  English  cabled  news  gives  of  the  poor 

leing  that  the 
buckets  are  soon  again  in  working  order. 

Native  Labok  Improvident 

•     vians.     In  the  States  the 

ill  nationalities,  hut  no  one  can  replace  the 

an  work  at  that  altitudi .     The 

in  drilling,  holding  the 

•  •  the  hammer-head  and  striking  a  vet 

o  strike  hard  ami  to 

tried  the  hammer.     After  a  very  few 

ud  rest.     With  only  8  lb. 

re  to  the 
At  one  mine  we  rode  up  the 

down  the  trail  upon  returning. 
and  lh. 

.-n   horn 

work  at  t!  .  nothing 

Is  to  the  fact 

oily.     In- 

and  his  familv  in 
Bolivia  th- 
ing disposition,  he 
usually  ...,,,.  witii 

ogs,  he  is 
usually 


he  has  earned.  Some  plant  managers  are  so  anxious  to 
hold  men  and  keep  them  in  good  humor  that  very  liberal 
advances  are  countenanced,  though  this  frequently  re- 
sults in  the  laborer  going  elsewhere  rather  than  work  out 
his  debt.  With  all  their  lack  of  foresight,  they  are  very 
independent,  as  the  demand  for  labor  is  in  excess  of  the 
supply.  Holidays  are  as  frequent  as  in  the  States,  and 
-  is  the  usual  year's  run.  The  companies 
include  in  their  reports  the  explanation  of  time  lost  for 
-lays,  with  the  names  of  the  saints  which  are  the 
cause. 

The  little  children  are  neglected  absolutely,  from  the 
American  point  of  view,  and  one  need  not  go  far  in  Bolivia 
to  find  conditions  that  seem  susceptible  to  improvement. 
[f  I  were  a  mine  owner  in  Bolivia,  I  think  I  should  gather 
up  the  older  children  and  take  care  of  them,  in  the  hope 
that  my  job  would  last  long  enough  to  make  it  worth 
while.  Not  much  would  have  to  be  done  to  help  them  con- 
siderably. For  example,  I  was  caught  in  a  snowstorm 
era  and  Totoral  one  day  in  June.  Walk- 
ing ahead  of  my  horse  was  a  band  of  Indians  with  packs 
and  children.  The  snow  was  heavy  and  froze  on  my 
overcoat  and  overshoes  as  it  struck.  The  wind  was  dead 
ahead,  and  my  horse  declined  several  times  to  face  it. 
of  the  adults  were  fairly  well  protected  so  far  as 
their  bodies  were  concerned,  but  what  annoyed  me  was 
the  hare  feet  of  the  little  fellows.  The  snow-storm  did 
not  last  long — but  I  will  see  those  little  toeprints  wher- 
ever there  is  cold,  glistening  snow. 

Children,  and  especially  girls,  who  are  constantly  ex- 
posed that  way  cannot  grow  up  to  he  good  laborers.  To 
re.  if  they  are  not  strong,  they  are  still  useful  for 
hand  breaking  and  sorting  of  ore,  but  what  is  most  re- 
quired is  strong  men  and  women  that  can  do  heavy  work 
and  carry  heavy  loads.  It  would  not  be  very  expensive 
to  feed  the  children  and  keep  them  warm  in  winter,  and 
doesn"t  it  seem  possible  that  they  would  be  appreciative 
enough  so  that  a  worth-while  percentage  would  stay  right 
along  r  I  have  no  doubt  all  this  sounds  Utopian  to  a  real 
mine  manager  in  Bolivia,  but  it  would  be  fun  to  try  it. 

On  a  street  car  in  La  Paz,  a  lady  of  the  upper  class 

friend  :  she  had  a  little  Indian  boy  with  her,  dressed 

nicely  and  looking  happy.      The  lady  explained  that  his 

Spanish  was  not  good  yet.  as  she  had  bought  him  only  a 

short  time  before.     The  sale  is  of  course  not  legal,  hut 

heme  is  to  get  the  parent>  in  swear  that  the  child  is 

not  theirs.    Then  the  parents  cannot  make  trouble.     It  is 

merely  another  method  of  adoption,  as  of  course  the  child 

can  leave  whenever  he  decides  to  do  it.     Another  instance 

of  this  occurred  when  a  Spanish  opera  singer  and  his  wife 

bought   a   little   9-year-old    Indian  girl   while   on  a  trip 

through  Oruro.     I  met  them  on  the  steamer  en  route  to 

t.     The  contrast  between  the  fair  Spaniards  and  the 

red  girl  was  striking  and  caused  much  comment.     I 

wonder  what  the  outcome  of  that  experiment  will  be. 

II  wo  Laboe    I-   Not  Much   Used  in  the  Big  Mixes 

'_r  mines  like  Uallagua.  Oruro.  Oploca  and  Sr. 
Patino's  are  gradually  doing  away  with  much  of  the  re- 
quirement for  hand  labor  by  the  introduction  of  modern 
machinery.     Hand  crushing  is  nearly  gone.     Hand  sorting 

dually  disappearing  before  the  modern  mill  that  can 
make  a  profit  on  very  low-grade  ores,  though  sorting  is 
still  worth  while  where  it  is  possible  to  make  a  shipping 

.   without  further  handling. 
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The  old  band-rabbled  furnaces  arc  being  replaced  by 
McDougal  or  other  similar  mechanical  roasters,  even 
where  silver  is  present  and  chloridizing  roasting  must  be 
done.  The  hordes  of  contractors  that  formerly  worked 
over  the  tailings,  selling  their  prod  net  baek  to  the  com- 
panies, are  slowly  being  driven  to  doing  useful  work,  while 
what  they  formerly  did  is  being  done  within  the  mills  by 
tables,  vanners  and  other  similar  and  more  or  less  success- 
ful substitutes  for  human  effort.  It  is  necessary  to  say 
••more  or  less  successful"  because,  after  seeing  these  people 
washing  ore  about  50  times  by  hand  in  order  to  raise  the 
grade  of  the  concentrates  a  i'ow  points,  it  seems  impos- 
sible that  a  machine  could  be  made  that  could  take  their 
place.  At  one  mill  (which  I  am  afraid  to  name  until 
the  order  is  placed)  1  have  actually  seen,  and  you  may 
now  see.  a  woman  feeding  each  table  by  hand  from  a  little 


mills.  Only  in  the  larger  and  more  progressive  mills 
has  the  grade  of  the  mill  tailings  been  reduced  so' low  that, 
there  are  no  contractors  working  them  over.  Speaking  of 
tables,  vanners  and  machinery  generally,  let  me  give  mj 
competitors  a  hint.  There  is  nothing  that  so  successfully 
convinces  your  customer  thai  you  know  bow  to  supply  bis 
needs  as   the   inclusion  of  a   large  list   of  spare   parts   with 

every  machine  sold.  Some  manufacturers  go  so  far  as  to 
regularly  quote  a  price  that  includes  a  liberal  supplj  of 
spares — and  it  is  a  good  practice  lor  South  America.  Re- 
member that  though  you  ship  from  your  factory  today, 
the  merchandise  does  not  leave  Xew  York  for  two  weeks, 
and  if  the  customer  is  in  Bolivia,  the  time  required  for  the 
shipment  to  reach  Mollendo,  Arica  or  Antofagasta,  be 
transported  on  the  railway  and  finally  reach  the  mine  via 
llamas,  has  totalled  around  three  months.     Then  perhaps 
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pile  of  sand,  with  another  sitting  at  the  foot  of  the  table 
who  from  time  to  time  shifts  a  little  tin  divider  which 
separates  concentrates  from  middling.  This  is  not  a  tem- 
porary expedient,  because  both  women  have  rigged  up  very 
comfortable  chairs  or  thrones  of  candle  boxes  and  ore 
bags. 

The  hand-roaster  men  work  24-hr.  shifts.  They  like  it 
better,  and  apparently  there  is  no  reason  for  changing  the 
Bystem.  The  roasted  ore.  where  no  silver  is  treated,  is 
concentrated  on  jigs,  tables  and  vanners  and  then  on 
canvas  plants  or  automatic  wooden  slime  tables.  These 
latter  raise  the  grade  of  the  tailings  from  1  or  \"  ,'  to  6 
or  8%,  and  the  concentrate  is  either  worked  over  in  a  eon- 
fusing  multitude  of  round  buddies  or  on  vanners.  Some- 
times the  sand  is  returned  to  the  mill  for  regrinding,  the 
women  packers  being  able  to  carry  about  50  lb.  up  the 
sidehill   and  the  ladders  to  the  Huntington  and   Chilean 


some  case  or  part  will  have  been  left  at  the  wrong  port  or 
broken,  and  he  will  have  to  cable  for  a  duplicate,  which 
will  he  another  three  months  on  the  way. 

Mam  of  the  Bolivian  mines  have  producer-gas  engine 
plants,  some  using  anthracite  and  others  charcoal.  The 
Diesel  is  now  coming  into  its  own.  since  it  is  possible 
at  present  to  buy  Peruvian  crude  oil  in  the  mining  region. 
The  altitude  decreases  the  rating  of  the  engines  at  an 
alarming  rate,  but  once  having  admitted  that  gas  and 
nil  engine-  lose  half  their  capacity  at  12,000  ft.,  the  point 
is  not  discussed. 

The  Oruro  company  lias  been  very  successful,  treating 
different  grades  and  kinds  of  ore.  Part  of  the  ore  can  be 
concentrated  directly,  while  some  of  it  requires  roasting 
and  silver  leaching  with  hypo  previous  to  concentration  for 
tin.  Not  long  ago  this  company  erected  a  complete 
modern  tailings  plant,  which    includes  classifiers,    thick- 
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grinding  pans.   Richards-Janney  classifiers,  tables 

and  vanners.    Th  'nths  makes  Buch 

B  g0)  .tits  my  quoting 

ii  in  full.    There  are  large  deposits  of  tailings  of  bygone 

years,  and  the  regrinding  and    r ncentration  of  these 

i-  proposed,  using  tube  mills. 

Until  lately  and  for  several  years,  tin  has  been  at  a  very 
i  an  end  to  that,  and  the  lack 
of  j,,;,  American  consumer  of  tin 

is  resulting  in  the  storing  of  a  large  amount  of  Bolivian 
tin  until  such  a  time  .1-  it  can  again  be  shipped  to 
England,  smelted  there  and  sold  to  the  States. 

.1  special  McDougal  equipment  winch  has 
reach,  , ,   close   to    15  tons  of  20-mesh  pyrite 

per  24  hr.  Considering  the  altitude  and  the  fact  that 
chloi  n_  1    done  after  the  produci  leaves  the 

McDougal,  this  is  a  high  capacity.     When  everything  is 
properly,  it  will  be  possible  to  dispense  with   the 
•  Qg  furnaces  and  thus  free  a  lot  of  men  who 
are  needed   for  other  work. 

Oni  si  successful  of  the  tin-mining  companies 

is  the  Oploca.     This  is  one  of  the  k-w  that  has  had  the 

i  tinue  shipping  tin  concentrates  to  England 

.    !,  ,1  having  a  cabled  market  price  to  figure  on. 

tin  is  -imph   shipped  to  England  and  when  it  ar- 

-.  it  is  sold.     It  sounds  simple,  but  heretofore  the  tin 

could  be  sold  before  it  arrived  and  the  shipper  knew  where 

all  1 is.     Ii  really  takes  courage  to  continue 

shipping,  I  -ii t  the  results  so  far  have  proved  that  Oploca 
1  11.    \\  hile  the  prices  secured  have  not  been  as 
high  a-  it  would  have  been  willing  to  accept,  it  has  been 
able  to  go  on  working,  and  it  could  not  have  done  this  had 
ed  to  store  its  tin.     It  is  remodeling  the  plant 
and  ha-  reached  a  higher  efficiency  than  ever  before. 
In    nearly   every   tin    mine,   classification  and   ultimate 
-grinding  1-  the  pair  of  vital  and  all-important  items. 
At  times  it   ,.  necessarj  to  roast  the  first  concentrates  in 
order  to  eliminate  sulphides  of  iron  and  other  metals,  fol- 
lowed cond   concentration.     Near  Potosi  there  is 
complication  of  much  iron  in  the  ore,  part 
of  which  can  lie  removed  by  magnetic  separation,  and  I 
ive  that  if  an  additional  5%  of  waste  material  could 
•     tl      tm  concentrates,  it  would  be  easj 
a  machine  worth  £1,000  to  handle  20  tons  daily. 
Each  pei-  cent,  of  waste  in  the  concentrates  increases  the 
fharg  pmenl   to  such  an  extent  that  the 
oving  is  sure  to  be  less  than  the  amount  savi  d. 
gentle  reader  will   remember  from  his  geography 

r  came  from. 
At  present,  however,  very  little  silver  i-  shipped  from 
there,  the  mines  now  producing  mainly  tin.  It  is  a  fine 
camp   for  some  enterpi  I  hman   <<v   Frenchman 

to  eombii  irship  and  work  properlj  and 

;•■     There  .  i     and    confusing 

mining  regulations  which  make  such  a  project  next  to 
impossible,  hut  thing  to  contemplate. 

been  written  months  ago — be- 
fore  the   had    feeling   broke   out  abroad — because   what 

Liabili- 
now.    None  of  tlr  i  bag      thfull  fo 

all  but  a  fe-  a.    None  is  realbj 

true,  a  production  of  100  tons  per  day  lie 
to  place  a  mine  in  fjr-t  rank,  but  all  were  making  money 
and  buying  machiner      To  mention  buying  now  won 
to  in\  ■ 
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The  production  of  explosives  in  the  United  States, 
excluding  exports,  during  the  calendar  year  1915,  ac- 
cording to  figures  that  the  Bureau  of  Mines1  has  received 
from  manufacturers,  was  -160,900,796  lb.  (230,450  short 
tons),  as  compared  with  450,251,489  lb.  (225,126  short 
tons)  in  1914.  The  report  covers  only  the  explosives 
used  in  coal  and  metal  mining,  railroad  construction  and 
other  industrial  enterprises. 

The  production  for  1915  is  segregated  as  follows: 
Black  powder,  197,722,300  lb.;  high  explosives,  other 
than  permissible  explosives,  235,828,587  lb.;  and  per- 
missible explosives,  27,349,909  lb.  These  figures  repre- 
sent a  decrease  of  8,377,400  lb.  of  black  powder,  and 
increases  of  17,374,616  lb.  of  high  explosives  and  1,652,- 
091  lb.  of  permissible  explosives  as  compared  with  figures 
for  1914. 

The  returns  received  by  the  bureau  show  an  increase 
in  the  production  and  sale  of  permissible  explosives  for 
use  in  coal  mines.  In  1902  only  11,300  lb.  of  permis- 
sible explosives  were  used  in  coal  mining,  whereas  in 
1915  the  quantity  so  used  was  21,841,659  lb.  The  quan- 
tity of  permissible  explosives  used  in  the  United  States 
in  1012  represented  about  5%  of  the  total  quantity  of 
explosives  produced  and  5.9%  in  1915.  The  total  amount 
of  explosives  used  for  the  production  of  coal  in  1015 
was  196,739,634  lb. 

HegMffeimft  SilonsliSimgi  ®f  Eunmpfi©;^©© 
By  A.  L.  H.  Street* 

In  an  action  against  a  mining  company  for  injury 
to  an  employee  while  being  hoisted  up  an  inclined  shaft, 
due  to  the  ore  bucket  in  which  he  was  riding  leaving 
the  skids  upon  which  it  ran,  it  is  held  that  the  evidence 
warranted  findings  that  the  accident  was  caused  by 
negligence  of  the  hoisting  engineer  in  hoisting  the  bucket 
at  full  speed,  and  not  through  a  tamping  stick  carried 
by  plaintiff;  and  that,  through  previous  practice  at  the 
mine,  signals  given  the  engineer  sufficiently  indicated  that 
a  man  was  to  be  hoisted. 

Negligence  of  the  engineer  in  this  respect  cannot  be 
excused  on  the  ground  that  the  hoisting  signals  given 
him  did  not  conform  to  those  prescribed  by  statute,  it 
being  sufficient  that  he  should  have  understood  from 
established  custom  in  the  mine  that  a  man  was  to  be 
hoisted.  (California  Supreme  Court,  Gibson  vs.  Kennedy 
Extension  Gold  Mining  Co.,  156  Pacific  Reporter,  56.) 
% 

The  Trethetvey  Silver-Cobalt  Mine,  Ltd.,  Cobalt,  Ont.,  re- 
ports for  the  year  ended  Dec.  31,  1915,  that  operations  were 
suspended  on  Feb.  28,  because  of  shortage  of  power,  and  that 
the  mine  then  remained  closed  because  of  the  low  price  of  sil- 
ver. At  the  end  of  the  year  ore  reserves  were  estimated  at 
26,774  tons  containing  507,339  oz.  of  silver.  A  total  of  6,113 
tons  of  ore  were  milled  at  a  cost  of  $1.18  per  ton,  producing 
76  tons  of  concentrates  containing  85,004  oz.  silver,  the  aver- 
age recovery  being  80%.  In  addition  40  tons  of  ore  from  1914 
containing  41,486  oz.  was  shipped.  Of  these  shipments,  74,635 
oz.  of  silver  remained  unsold  in  London  on  Dec.  31.  Total 
expenditure  amounted  to  $37,762  and  total  receipts  to  $44,214, 
leaving  profits  of  $6,452.  The  work  of  pumping  out  the  old 
Rochester  mine  at  Cobalt  was  started  July  26,  1915,  and  352 
ft.  of  exploratory  work  was  done. 


,.    .1Te,cl},nical    Paper    159.      "Production    of    Explosives    in    the 
1918  ates  DurinS  the  Calendar  Year  1915,"   by  A.   H.   Fay. 

•Attorney  at  law,  829  Security  Building,  Minneapolis,  Minn. 
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1 1  i «_c  1 1  wages  caused  by  a  shortage  of  labor,  making  it 
impossible  to  get  enough  men  for  three  8-hr.  shifts,  are 
held  responsible  by  the  heads  of  more  than  a  hundred 
manufacturing  concerns  in  Pennsylvania  and  New  Jersej 
for  a  condition  of  decreased   production  which  has  be 

Come  SO  serious  that  it  threatens  to  cause  the  closing  of 
several  plants.  The  opinions  were  expressed  in  response 
to  letters  of  inquiry  sent  out  by  Federal  Reserve  Agent 
Richard  I,.  Austin  of  the  Philadelphia  district. 

Manufacturers  unite  in  the  assertion  that  increased 
wages  have  been  directly  responsible  for  lessened  efficiency 
of  labor.  They  have  had  trouble  keeping  men  at  work, 
(hie  manufacturer  wrote  that  the  motion-picture  houses 
are  Idled  with  workingmen  every  day  in  the  towns  near 
large  factories  and  that  there  is  plenty  of  evidence  else- 
where that  labor  i-  not  taking  advantage  of  the  present 
situation  to  benefit  itself. 

With  wages  at  high  figures  the  manufacturer-  say 
labor  has  become  inefficient.  Instead  of  taking  advantage 
of  the  rates  to  save  money  or  better  their  condition,  a 
large  proportion  of  the  workingmen  take  holidays  after 
they  have  earned  a  sum  equal  to  their  usua]  weekly  wage. 
And  even  while  at  work,  according  to  the  employers,  they 
are  becoming  lazy  and  independent. 

This  complaint  of  lack  of  discipline  runs  through  nearly 
every  letter  received.  The  employers  assert  that  all 
classes  of  workmen  are  seeking  more  money,  despite  in- 
creases of  from  10  to  40%  since  the  war  started,  and 
that  they  take  the  first  excuse  to  walk  out  or  strike.  One 
manufacturer  wrote  that  his  men  "simply  disappear" 
without  a  word   a-  to  the  cause  of  their  dissatisfaction. 

The  Propensities  of  Labob 

One  manufactur  wrote:  "Labor  as  a  whole,  certainly 
east  of  the  Mississippi  and  north  of  the  Mason  and  Dixon 
line,  is  suffering  from  a  species  of  insanity.  It  does  not 
know  what  it  wants,  but  it  wants  more.  However,  one 
cannot  help,  in  studying  cause  and  effect,  realizing  that 
this  is  effect.  The  cause  doe-  not  lie  altogether  with  lahor. 
It  lies  with  another  element  in  our  American  life  which 
i-  also  suffering  from  a  species  of  insanity.  What  would 
you  think  of  a  statement  of  a  president  of  a  very  well- 
known  conceit],  to  the  effect  that  ordinarily  they  would  he 
satisfied  with  a  s?, 000. 000  net  profit  annually,  but  which 
this  year  expect-  to  make  $25,000,000? — enough  money 
in  one  year  to  shut  its  plant  down  and  have  sufficient 
profits  to  last  eleven  or  twelve  years  and  do  nothing.  Who 
could  blame  the  employees  of  such  a  concern  for  demand- 
ing more?  It  is  undoubtedly  our  judgment  that  a  con- 
tinuation for  any  considerable  time  of  the  present-day 
conditions  will  put  a  quietus  on  general  business.'5 

One  manufacturer  of  metal  products  suggested  that  "a 
great  deal  could  be  accomplished  in  minimizing  lahor 
troubles  if  the  local  newspapers  would  agree  not  to  pub- 
lish so  many  news  items  on  labor  conditions,  or  instead, 
simply  make  small  reference  rather  than  devote  columns 
to  the  subject,  as  they  have  been  doing  of  late.'' 

Another  in  the  same  line  said :  "The  most  serious  dif- 
ficulty with  them  (workmen)  is  that  the  more  money  they 
get  the  less  work  they  do.  They  have  become  so  inde- 
pendent that  it  is  very  difficult  to  keep  discipline,  and 
instead  of  attempting  to  earn  more  money  at  the  high 
rates,  they  simply  reduce  the  amount  of  work  they  turn 


■Mi  ,u-  else  take  time  off  when  they  have  earned  the  weekly 
wage  to  which  they  are  accustomed." 

An  iron  and  steel  firm  wrote  that  its  increased  labor 
cost  is  ::;','  :  adding  that  "every  increase  in  wages  granted 
has  been  followed  by  a  decrease  in  efficiency  on  the  part 
of  our  employees,  so  thai  the  actual  increase  in  labor  cost  to 
us  is  much  greater  than  stated.  The  matter  is  so  serious 
that  there  is  but  one  thing*  to  do,  and  that  is  to  close 
the  plants  until  such  time  as  labor  conditions  are  more 
settled  and  we  have  a  fair  assurance  that  rate-  of  wages 
will  remain  constant  a  few  weeks." 

Another  steel  company  suggested  that  •'instead  of 
realizing  that  the  present  harvest  is  likely  to  be  short 
and  working  steadily  and  saving  money."  the  workmen 
"are  inclined  to  be  extravagant  and  wasteful  of  times." 
The  same  firm  said  that  workmen  arc  not  willing  to  give 
a  reasonable  return  for  the  present  high  wages,  their  pro- 
duction being  far  below  what  it  was  at  the  old  and  lower 
rates. 

"It  is  evident  from  these  letters."  said  Arthur  E.  Post. 
assistant  agent  of  the  Federal  Reserve  here,  "that  labor  has 
failed  to  recognize  the  crisis  which  is  confronting  it. 
Labor  has  cut  off  its  nose  to  spite  its  face.  The 
re-ult  will  be  a  deep  reorganization  of  industrv  and  a 
fundamental  change  in  the  relations  between  capital  and 
labor  at  the  close  of  the  war." 


Stdn  ey  Cobrespou  dence 

A  peculiar  state  of  affairs  affecting  mining  in  Australia 
has  been  brought  about  by  the  European  War  and  other 
cause-,  which  bids  fair  to  create  disaster  to  the  mining 
industry  of  the  commonwealth.  That  it  has  not  created 
more  comment  is  due  largely  to  its  being  misunderstood 
or  unknown  to  one  faction,  the  operatives,  and  so  emi- 
nently satisfactory  under  the  present  condition  to  the 
other,  the  operators. 

At  the  time  when  electrolytic  copper  was  selling  at 
about  £100  per  ton  and  had  apparently  reached  its  high- 
est point,  several  id'  the  largest  producers,  among  which 
were  the  Walaroo  &  Moonta,  the  Sulphide  Corporation 
and  the  Mount  Morgan  company  for  themselves  and  for 
their  (Port  Kembla)  refinery,  entered  into  a  contract 
to  deliver  to  the  Allies  a  tonnage  equal  to  a  year's  product 
or  more,  at  £100,  the  total  so  contracted  amounting  to 
15,000  to  18,000  tons. 

As  the  price  of  copper  rose  above  £t00  there  was  great 
danger  of  a  "pinch,"  when,  by  order  of  the  Attorney 
General,  a  .Metals  Exchange  was  formed.  This  exchange. 
to  be  composed  entirely  of  British  subjects,  is  to  handle 
all  metals  produced  in  the  commonwealth  with  the  ex- 
ception of  gold,  and  only  electrolytic  copper  or  copper 
bars  too  low  in  gold  and  silver  to  warrant  refining  were 
to  he  exported  even  by  members  of  the  exchange.  Mem- 
bers were  to  be  responsible  to  the  government  for  the 
delivery  of  the  copper  to  the  Allies  only,  and  a  nominal 
commission  was  to  be  charged  for  the  handling  of  all 
metals  to  be  exported.  Each  consignment  of  copper  was 
to  be  shipped  only  on  special  permission  granted  by  the 
Attorney  General  through  the  secretary  of  the  exchange, 
the  latter  having  no  knowledge  of  the  metals-selling  busi- 
ness, but  holding  his  position  by  virtue  of  the  Attorney 
General  anil  acting  for  him. 
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Aa  the  price  of  copper  continued  to  rise,  a  maximum 
price  of  E100  was  fixed  by  the  Attorney  General.  The 
presided  of  the  Sydne;  Chamber  of  Commerce  (Mr. 
Beali  d  by  "patriotism," 
but  ac  ide  voluntarily  by  producers  aot  in 
,,n  the  E100  contracts,  nor  has  this  "patriotism"  extended 
I  or  ,,, nt, •mm, 'lit  on  the  part  of  the  operatives 
who  still  continue  to  strike  for  shorter  hours  and  more 
pay  with  oo  possible  thought  of  "speeding  up"  to  help 
out  the  home  government,  it  looks  more  like  government 
aid  to  help  ou1  the  "shorts."  Inasmuch  as  it  is  known 
that  the  Porl  Kembla  companj  offered  500  tons  of  cop- 
per  pj                     m  cu  ! 'es  at  market,  thru   around 

ome  blunder  on  the  pari  of 
d  it  to  the  government  in  place  of  an 
outside    consumer,    the    patriotic    theory    does    not    look 
right.     At  any  rate  the  government  demanded  the  eon- 
Mi  a-  a  pari  of  the  contract,  and  got  it. 
Customs    smelters    are    refusing    to   buy   ores   or  else 
charging  at  a.\   rate   for  treatment.     Quotations 

on  ores  containing  309?    I''1'  !l1"'  :10''   s  were  as  follows: 
I        j        0      -  ,    Cu,  $1  1.70;  25ft   Cu,  $16.20;an 
increa  0     per  unit  of  content.    This  rate  was  quoted 

by  t:  &   Australian  Smelting  Co.,  which  makes 

copper  bars  only  and  pays  for  oo  gold  or  silver  content 
in  the  ore. 

teady   increase  in  wages  allowed   by   the  court. 

-  followed  by  the  miners  and  the 

by  the  government  so  as  to  protect 

the   la     e  i        itors   who  sold   short   bids   fair  to  retard 

close   the    few    workahle  mines  outside   the 

"ring"  and  create  the  suspicion  that  there  is  "a  nigger 

in  the  woodpile." 

Meanwhile  strikes  arc  of  daily  occurrence.     A    14-hr. 
week  granted  to  the  Broken  Hill  miners  is  the  forerunner 
genera]  44-hr.  week,  and  a  good  start  toward  a  five- 
day   Week. 

Puoi;  Condition  of  Industry 

There  amenl  <,«  aership  of  smel- 

This,  while  allowing  the  present 

own.  t  of  a      ole,   will   not    help  the   industry 

a  d©  dei      mpro  emenl    in   methods  over 

□   the  telephone  service  and   th  ■  state- 

worl    .  raih       .  etc.,  all  of  which 

an  at  a  substantial  loss.     New  South  Wales,  run  on 

a  red   money,  has   no!   curtailed  expenses,  and 

thi     dL     w  bo  might  well  be 

empli  i  ork,  is  spending  millions  in 

ired   by  the  government  has 

not  been   paid    for  and    it   i-    reported   thai    the  banks, 

whii !  e  primary  payment  to 

irther  advances.    Thou- 

aloi  ays,  much  of 

which 

We  ba  i  an  ■-,,,] 

ol 
VIosl  msible  busi- 

,  i  i    yould     tand  an   in- 
m<  nop 
ten  and   molybdenite   (this   last  lor  the  benefil   of 
Australian  metal  buyei 
Were  it  not  n^  ,],,.  wao\, 

The  Labo 


party  has  dug  a  hole  which  it  has  left  for  the  Liberals 
when  it  loses  power,  and  with  a  national  debt  greater 
than  thai  of  the  United  States,  without  taking  into  con- 
sideration the  increase  caused  directly  by  the  war,  even 
with  the  enormous  resources  of  the  country  the  outlook  is 
not  promising. 

Commodity  prices  have  all  been  fixed  by  proclamation, 
wages  temporarily  fixed  with  every  prospect  for  a  gen- 
erally shorter  week  at  an  increased  wage,  and  the  candle 
now  hunting  at  both  ends  must  soon  "do  su'th'n." 


Sleirsdl© 


A.  Hoffmann,  in  Metall  u.  Erz,  XII,  290,  310  (through 
Journ.  Soc.  I'll  inn.  hid.,  Mar.  31,  1916),  states  that  the 
gases  from  blende-roasting  furnaces  contain  suspended 
dust  and  this  forms  the  chief  source  of  the  impurities  in 
the  chamber  acid.  The  incrustations  which  form  in  the 
chambers,  etc.,  are  as  hard  as  stone  and  cannot  be  re- 
moved by  washing  with  water.  They  are  prohably  com- 
posed of  acid  ferric  sulphates.  A  microcrystalline, 
grayish-white,  very  hygroscopic  sludge  from  a  settling 
tank  for  the  60°  B.  (sp.gr.  1.71)  acid  had  the  composi- 
tion. Fe2(S04)3,3H,S04.8H20;  on  exposure  to  air  it  ab- 
sorbed moisture  and  yielded  sulphuric  acid  and 
Fe2(S04)3,H,S04.  The  incrustations  contain  a  crystal- 
line sulphate  uf  the  composition,  Fe._,(S04)3,H2S04,7H20, 
and  sometimes,  when  they  are  of  a  greenish-yellow  color, 
Fe2(S04)3,H,S04,llH20  or  8ILO. ' 

The  lead  sulphate  present  in  the  chamber  sludge  is  the 
normal  sulphate.  When  aluminum  sulphate  is  found  in 
large  quantities,  it  is  present  as  acid  sulphate,  which  can 
he  obtained  in  the  form  of  snow-white  glistening  leaflets, 
Al2(SOJ3,H2S04,14H20,  easily  soluble  in  water.  Zinc 
sulphate  mostly  remains  in  solution  in  the  Glover  tower 
acid,  but  is  present  in  the  incrustation  formed  in  the 
Gay-Lussac  towers,  which  contains  63.7%  ZnS04,H.,0, 
'|.;\  l'l,S<>„  and  21.1%  Fe,.(S04)3,H2S04,8H20.  "in 
the  concentration  of  the  acid  porous  yellowish-white 
amorphous  crusts  of  Fe2(S04)3,H2S04,  and  hard  white 
crusts  are  formed;  the  latter  probably  consist  of  a  pyro- 
sulphate,  Fe2(S04)2(S207).  A  very  hygroscopic  acid 
zinc  sulphate,  ZnSO4,3H2S04,  may  also  separate  during 
i  on, ml  ration. 


Miiiianir&gg  lira  AlsisKLa. 

The  Alaska  mining  industry  will  have  a  very  prosper- 
ous year  in  19] 6,  according  to  a  statement  by  Alfred  H. 
Brooks,  of  the  United  States  Geological  Survey,  covering 
the  operations  during  the  first  six  months  of  the  year. 

Copper  mining  will  probably  show  the  greatest  ad- 
ances.  About  15  copper  mines  are  now  shipping  ore, 
and  developments  are  being  pushed  on  others,  indicating 
that  they  ma\  become  producers  before  the  end  of  the 
year.  There  is  every  reason  to  believe,  therefore,  that  the 
Alaska  copper  output  for  1916  will  be  greater  than  that 
for  any  previous  year.  The  gold  lode  mines' of  Alaska  will 
■  production  this  year  than  last,  but  it  is 
not  now  expected  that  the  placer-mining  industry  will 
show  any  marked  increase.     The  shipment  of  antimony 

continuing,  and  some  tungsten  ores  have. already  been 
shipped   from  the  Fairbanks  district. 
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SYNOPSIS— Discussion  <</  the  errors  llml  may 
in-,  ur  from  the  usual  methods  <</  figuring  averages 
from  churn-drill  hole  samples  mul  the  application 
of  tin1  law  n(  compensating  errors.  Comments  mi 
assaying  of  churn-drill  samples  mul  a  plea  fur 
wider  use  of  Hi,1  sulpho-cyanide  method  fur  cop- 
per assay.  Examination  of  effect  of  miner alogicaX 
analysis  of  ores  mi  determination  of  mining  mul 
milling  practice,  with  concrete  example. 

Within  the  past  few  years  a  new  term  lias  crept  into 
mining  phraseology,  usualh  expressed  as  "on'  blocked 
mil  li\  churn  drills."  While  this  expression  is  freely 
used,  particularly  with  respect  to  copper  mines,  it  is 
safe  to  say  that  a  great  many  investors,  together  with  a 
few  engineers,  do  not  really  understand  what  it  is  in- 
tended  to  cover,  of  course  all  mining  men  know  what 
a  churn  drill  is  and  know  that  the  pulp  from  the  holes 
discovers  the  ore  ami  that  the  ore  so  discovered  is  esti- 
mated from  the  samples  taken.  Only  a  few,  however, 
have  stopped  to  consider  what  is  assumed  in  these  cal- 
culations. 

Some  companies — probably  most  companies  in  local 
zones — have  used  holes  placed  at  random  over  a  given 
territory.  Such  samples  will  give  fairly  accurate  hut 
more  complicated  figures  than  the  so-called  "systematic 
blocks"  to  which  I  will  confine  this  discussion.  These 
blocks  are  surveyed  squares,  usually  either  100  or  200 
ft.  on  a  side,  covering  the  orebody.  The  holes  are  drilled 
at  the  corners  of  the  blocks  and  samples  taken  of  every 
5  ft.  of  drilling.  Leaving  the  sampling  for  future 
discussion,  I  will  attempt  to  show  what  fundamental  prin- 
ciples are  involved  in  making  the  calculations  for  tonnage 
and  grade  of  ore. 

Different  Methods  of  Combining  Samples 
Different  engineers  have  different  ideas  concerning  the 
method  of  combining  the  holes  in  the  calculations.  Most 
of  them  take  four  holes  as  the  corners  of  a  block  and 
assume  imaginary  lines  connecting  the  top  of  ore  in 
one  hole  with  the  top  of  ore  in  the  adjacent  hole,  and 
so  on  for  eacli  of  the  four  sides.  The  bottom  of  the 
ore  is  outlined  in  a  similar  fashion.  Correspond  m g 
pairs  of  lines  and  the  drill  holes  themselves  form  planes 
that  make  the  bounding  sides  of  a  solid  theoretically 
containing  all  the  ore  in  the  block.  The  assay  value  of 
each  hole  is  assumed  to  continue  halfway  to  the  next 
boring.  This  introduces  another  set  of  imaginary  ver- 
tical lines  midway  between  each  pair  of  holes.  If  a 
plane  is  assumed  between  each  opposite  pair  of  these  lines, 
we  shall  have  two  new  planes  which  cut  the  original  block 
into  four  sub-blocks,  the  volume  (tonnage)  of  each  of 
which  is  calculated  while  the  grade  is  taken  as  identical 
with  that  of  the  drill  hole  at  its  corner.  The  tonnage 
and  grade  of  a  main  block  is  the  composite  of  its  four 
sub-blocks,  and  a  composite  of  all  of  the  main  blocks 
gives  the  tonnage  and  grade  of  the  orebody. 

•Battle  Mountain.   NV\ 


In  tin-  method  of  estimation  each  interior  drill  hole 
is  used  for  its  four  contiguous  sub-blocks,  thereby  en 
tering  tour  times  into  the  general  calculations.  From 
a  practical  standpoint,  where  large  areas  are  involved, 
this  is  equivalent  to  assuming  the  vertical  planes  so 
shifted  that  each  drill  hole  lies  in  the  center  of  a  block 
the  volume  of  which  is  equal  to  the  thickness  of  ore 
times  the  horizontal  area  of  the  block  and  the  grade  the 
same  as  that  of  the  drill  hole.  Where  active  work  is 
progressing  some  engineers  use  this  direct  and  simple 
method  of  calculating  ai  the  start.  In  any  case,  negled 
ing  minute  variations  by  the  first  method,  each  5-ft. 
sample  represents  a  volume  five  nine-  the  horizontal 
area  of  a  block.  If  200-ft,  blocks  are  used,  each  sample 
represents  200,000  cu.ft.,  or  l(i,000  tons  of  ore,  assuming 
12y2  cu.ft.  per  ton.  If  100-ft.  blocks  are  used,  cadi 
sample  represents  oO.OOO  cu.ft.,  or  4,000  tons  of  ore. 

In  a  vague  way  a  few  skeptics  appreciate  these  figures 
and  condemn  any  method  of  blocking  out  by  churn  drills, 
as  they  claim  that  for  one  sample  to  represent  from 
1,000  to  It!. (KM)  to,,,  of  ore  in  an  area  of  from  10,000 
to  40,000  sq.ft..  is  an  assumption  that  is  too  far-fetched 
to  he  practical.  But  if  these  men  will  investigate  the 
law  of  compensating  errors,  they  may  take  a  broader 
view  of  the  subject. 

The  sampling  of  the  pulp  from  churn-drill  holes  is  a 
field  open  to  improvement.  The  mechanical  features  may 
be  worked  to  perfection,  but  the  human  element  yet  re- 
mains. If  an  investigator  will  take  the  trouble  to  put 
on  a  pair  of  overalls  and  make  friends  of  some  of  the 
men  who  are  doing  the  actual  work,  he  may  discover 
some  serious  Haws  in  sampling  that  is  supposed  to  he 
perfect.  I  know  that  some  engineers  will  affirm  that 
with  automatic  samplers  they  have  obtained  from  drill 
holes  assays  which  checked  to  perfection  with  those  from 
a  raise  put  up  alongside  of  the  bole  from  the  mine  level 
below.  But  this  close  checking  is  due  more  to  the  uni- 
formity of  tlie  ore  than  to  the  method  of  sampling.  I 
have  seen  the  same  check  obtained  from  grab  sampling. 

Grab  Sampling  Gives  Better  Results  Than 
Generally  Supposed 
Where  grab  sampling  is  followed,  the  pulp  is  thor- 
oughly mixed  by  churning  with  the  bailer,  and  one  bailer- 
ful  of  pulp  is  taken  out  and  kept  as  representative  of 
the  whole.  While  I  do  not  recommend  this  system  I 
am  convinced  that,  where  applied  honestly,  it  will  give 
good  results.  Its  underground  equivalent  consists  in 
faking  samples  in  a  crosscut  at  spacings  of  every  .r>  ft. 
instead  of  taking  a  sample  over  the  entire  .5  ft.  Any 
engineer  who  has  sampled  large  bodies  of  fairly  uniform 
ore  know-  that  these  results  will  check  closely.  Certain 
engineers  make  a  practice  of  condemning  other  people's 
churn-drill  samples,  just  as  they  condemn  any  other  work 
which  they  do  not  receive  a  high  salary  to  supervise. 
Sometimes  it  so  happens  that  these  same  engineers  super- 
vise drilling  in  the  neighborhood  of  holes  that  they  have 
condemned,  witli  the  result  that  their  work  is  more  open 
to  criticism  than  that  which  they  refused  to  accept.  While 
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I   repeal  that  I  do  a<  ad   this  system,   I   have 

it  check  up  with  the  result  obtained  from  under- 
ground  sampling  in   a   givei  ground,   within 

■   eory  of  automatic  sampling  is  perfect;  its  prac- 
tice needs  much  watching.     The  sampler  us- 
ually                    -i  wooden  box  in  which  are  placed  riffles 
similar  to  those  used  in  the  assay  office.     These   riffles 
are  set  at  an  angle  of  about    15     to  allow  the  pulp  to 
flow                    ough   the   troughs.     The    spaces    between 
the  troughs  are  equal  to  the  sridth  of  a  trough,  so  that 
when  the  pulp  strikes  it  will  be  equally  divided.     Under- 
neath the  set  of  riffles  is  placed  a  similar  set  to  divide 
□  the  pulp  thai  comes  through,     [f  sufficient  vertical 
height  is  available,  a  third  set   i-  used,  which  will  take 
out  one-eighth  of  the  original  pulp.     If  the  amount  of 
original   pulp  is  not   so  large  thai  the  sample  obtained 
requires  further  subdivision,  the  action  of  this  sampler 
is  practically  perfect.     But  it  usually  happens  that  the 
sample  as  taken  is  too  large  to  dry,  and   here  is  where 
the  human  element  comes  in.     If  the  laborers  can  he  de- 
to   pick   up   the   sample   tubs   and   empty 
them  hark  through  the  sampler  the  resultant  sample  will 
-till   have  its  original  accuracy.     But   the  only  way  to 
insure  that  this  is  properly  done  is  to  seal  all  possible 
exits  for  pulp  except   through  the  riffles  and  "lire''  any 
drilling  crew  which  has  any  misplaced  pulp.     I  know 
of  one  company  that  drilled  two  large  bodies  of  ore  and 
Nd  with  an  automatic  sampler.     During  this  drill- 
ing it  was  a  prevalent  custom,  especially  on  night  shift, 
©rer  employed  to  "slop-out"  any  excess  samples 
from  the  tubs,  instead  of  pouring  them  back  through  the 
I-  so  happened  that  one  of  these  orebodies  was 
characterized  by  chalcocite,  while  the  other  was  chalco- 
pyrite   accompanied    by    nearly   barren   pyrite.     In   this 
:;    is  probable  that  the  chalcocite 
won!'                        and  give  assays  too   high   while  the 
pyrite  would  crowd  out  the  chalcopyrite  and  give  assays 
too  low.     It  i-  safe  to  say  that  this  company  could  have 
obtained  better  information  if  they  had  trusted  to  sys- 
and  careful  grab  sampling. 
It    is    not    out  of   the    realm   of   extreme   possibility   to 
put  down  a  hundred  drill  holes  ami  have  each  one  of 
then:  strike  a  chimney  of  waste  or  o                 case  may  he. 
But  it  i-  v.tv  much  within  the  laws  of  probability  that 
n  d  drill  holes  will  represent  a   lair  average  of 
the  territory  covered  by  them.     Modern  mining  does  not 
much  attention  to  freak  possibilities ;  it  is  governed  by 
thi-  lav.  - 

Appi  !         "!   Compensating   Eehobs 

probabilities    is   the    law   of 

vhich,   practically  stated,   is  "that 

in  a  -eric-  0f  determinations  whose  en-ors  are  compen- 

ean  error  will  he  tin-  probable  error 

■     iiled  by  the  squat 
I'"'  '  ipply  this  lav 

churn-drill  sampling  we  will  ,.,;,, 

churn -drill 

will   ! 

nne  that  all  of 


these  samples  are  in  error  by  an  amount  of  1':;  copper. 
We  novi  cuter  our  "law  of  compensating  errors"  with 
2,500  determinations,  the  probable  error  of  any  one  of 
which  is  1 ' ,  co]. per.  The  square  root  of  2,500  is  50, 
therefore  the  probable  error  of  the  orebody  average  will 
!'..  or  0.02%  copper.  It  is  almost  a  eer- 
tainty  that  if  this  orebody  is  worked  out,  it  will  produce 
ore  that  will  not  vary  by  more  than  0.02%  copper  from 
that  predicted  by  the  churn  drills,  although  any  individ- 
ual sample  was  in  error.  Of  course,  in  these  calcula- 
tion-, it  is  assumed  that  perfect  compensation  has  taken 
place,  that  any  one  sample  was  just  as  liable  to  lie  I',' 
too  high  as  1%  too  low,  or  vice  versa.  On  the  other 
hand,  if  more  accurate  sampling  was  used,  so  that  the 
probable  error  of  any  one  sample  was  reduced  to  0.1% 
copper,  the  final  error  of  the  orebody  average  would 
he  reduced  to  0.002%  copper. 

It  is  evident  that  the  more  nearly  a  condition  of  per- 
fect compensation  of  errors  is  introduced,  the  better  will 
he  the  results,  therefore  it  is  probable  that  better  re- 
sults will  he  obtained  by  using  a  systematic  block  system 
than  by  random  drilling. 

Any  manager  who  trusts  his  copper  assaying  to  any 
one  man.  without  any  kind,  of  a  check,  is  courting  com- 
mercial suicide.  In  clean  chalcocite  ores  any  assayer 
with  a  reasonable  amount  of  experience  can  obtain  fairly 
accurate  returns,  hut  in  refractory  ores  containing  chal- 
copyrite and  other  complex  sulphides  it  requires  extreme 
care  to  dissolve  all  of  the  copper.  If  the  ore  is  very  re- 
fractory and  the  assay  carelessly  manipulated,  with  in- 
sufficient acids,  it  is  probable  that  a  large  amount, 
sometimes  nearly  all,  of  the  copper  may  remain  un- 
dissolved. The  most  serious  errors  that  I  have  seen  in 
this  connection  were  in  one  drill  hole  where  over  a  hun- 
dred feet  of  nearly  2%  ore  was  reported  as  0.5%,  and 
in  another  hole  where  the  same  grade  of  material  was 
reported  as  0.1%.  As  it  happened  that  these  holes  were 
in  important  positions,  these  results  were  a  serious  mis- 
fortune to   the  company  that  drilled   them. 

Inaccurate  Assaying  Responsible  for  Poor  Results 
A  large  amount  of  error  that  is  charged  to  poor  sam- 
pling is  really  due  to  inaccurate  assaying.  If  every  cop- 
per company  would  preserve  a  sample  from  all  its  drill 
holes,  no  matter  how  crude  the  sampling  methods,  it  is 
-ale  to  say  that  they  would  profit  by  it.  Such  samples 
are  valuable  from  a  geological  standpoint,  even  if  they 
do  not  contain  a  trace  of  copper.  A  company  may  drill 
a  thousand  feet  through  leached  formation  before  reach- 
ing sulphides;  if  the  only  records  kept  were  the  assays, 
it  would  he  impossible  to  tell,  in  a  later  study,  whether 
to  deepen  the  hole  or  not.  I  know  of  one  case  where  a 
company,  taking  over  a  new  property,  destroyed  the  rec- 
ords of  a  vast  amount  of  drill  pulps,  representing  a  cost 
of  several  hundred  thousand  dollars,  as  they  asserted 
that  their  manager  had  a  "nose  for  ore,"  which  would  lead 
him  into  "values"  undreamed  of.  It  unfortunately  hap- 
pened later  that  this  manager  inaugurated  his  drilling 
campaign  during  an  epidemic  of  hay  fever,  and  his  in- 
novation of  olfactory  prospecting  led  him,  into  serious 
disaster. 

For  control  work  and  composites,  where  high  accuracy 

ed,  I  consider  that  by  far  the  most  satisfactory 

od  of  assay  is  the  sulpho-cyanide.     Strange  to  say. 

mention  is  made  of  this  method  in  books  on  as- 
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paying  and  in  general  technical  literature.  1  first  heard 
of  it  from  Mr.  Nielson,  chief  chemist  of  the  Nevada  Con- 
solidated and  was  given  the  essential  details  of  its  man- 
ipulation by  Mr.  Morgan,  assayer  for  the  Veteran  mine 
at  Kimbcrley,  Nev.  Both  of  these  men  made  statements 
in  regard  to  the  accuracy  of  this  process  thai  I  could 
not  comprehend  until  1  had  tried  it.  After  a  week  of 
careful  work  any  assayer  can  easily  master  this  process 
so  that  duplicate  assays  on  low-grade  ores  will  cheek 
by  an  aniounl  not  greater  than  0.005$    copper. 

For  ordinary  drill  samples  the  cyanide  assay  will  give 
practically  perfect  results  if  the  pulp  that  is  being  assayed 
is  used  to  standardize  the  cyanide  solution.  The  sulpho- 
cyanide  assay,  being  both  rapid  and  efficient,  is  very  handy 
for  this  purpose.  The  assayer  makes  a  composite  of  his 
dav's  work  and  runs  a  sulpho-cyanide  assay  on  this  com- 
posite, after  which  he  uses  it  as  a  standard  for  his  day's 
work.  As  a  final  check,  the  average  of  the  assays  for 
the  day  should  he  within  a  very  i'rw  hundredths  of  I  < ,', 
of  the  direct  composite  assay.  This  gives  an  idea 
of  the  value  of  the  method  for  the  usual  estimating 
work. 

mineralogical  analysis  important  to  large 
and  Small  Operator  Alike 

With  large  companies  owning  their  own  .smelteries, 
rnineralogieal  analysis  of  their  ores  is  a  matter  of  con- 
siderable assistance:  with  smaller  ones,  which  have  to 
ship  their  concentrates  to  a  foreign  smeltery,  it  is  a  matter 
of  vital  importance — almost  as  important  as  the  copper 
assays  themselves.  By  mineralogical  analysis  I  mean 
the  determining  of  the  actual  minerals  in  the  ore  by 
chemical  analysis  and  calculation.  The  amounts  of  heavy 
minerals  are  of  especial  importance,  as  they  determine 
the  concentrating  ratio,  which  means  the  direct  index  of 
the  smelting  cost.  Even  large  companies  can  profit  by 
this  information,  for  if  their  smelting  capacity  should 
become  crowded,  it  would  he  of  great  advantage  for  them 
to  direct  their  mining  to  ores  with  high  concentrating 
ratios. 

The  determination  of  the  separate  silicates  in  the  in- 
soluble is  important  to  companies  owning  their  own 
smelting  plants,  as  certain  feldspars  are  more  liable  to 
go  into  the  concentrate  than  quartz.  But  for  smaller 
companies  the  ordinary  insoluble  determination  will  prob- 
ably be  sufficient  unless  the  rock  contains  silicate  of 
copper.  Clay,  when  properly  treated,  can  be  dissolved 
in  hydrochloric  acid  and  should  be  determined  separ- 
ately. This  analysis  should  he  made  on  both  oxidized 
ami  sulphide  ores.  The  most  valuable  way  to  composite 
drill  pulp  for  this  type  of  work  is  to  predict  the  method 
of  mining  and  composite  along  these  lines.  If  the  steam 
shovi  1  is  to  he  used,  make  the  composites  conform  to  the 
shovel  benches;  if  underground  mining  is  contemplated, 
make  them  conform  to  the  stopes. 

I  will  not  attempt  to  enter  into  the  details  of  the  an- 
alyses, but  will  show  a  few  characteristic  types: 

OXIDIZED  ORE 

Copper,  as  native Trace 

Ore Copper,  as  sulphate 0.20% 

I    f  Copper,  as  oxides 0.79% 

i    j  Copper,  as  carbonates 1 .  65% 

]  2  64  %  total  Cu 

Acid  consumers.               Limestone    4   50% 

I  Clay 5  51 1 

Ferric  oxide 6.30% 

Magnetite I    _'n 

Neutral..                           Insoluble        69.20% 

Gypsum 2.20% 


Tin    acid   consumers  are  important  where   leaching   is 

contemplated. 

PORPHYRY  ORE 

Gold,  'I  nr.    ■ 
|  Ore    I  Chalcocite  ..     2.50%         Sil   er,    0.03o 

I  \  Chalcopyrite. .         .     0.85%      [Copper,  2  29 

lb  ;iv\  minerals { 

Magnetite 1.20% 

I  Pyrite 4.50' 

'i  nr.', 

Fairly  heavy  minerals.,  j  l^Z,^"1' "   ' 

Insoluble 81  20' 

light  minerals  '       >  410% 

1-u.nt  minerals..  ,  mii._, ,    ,0^ 

( Gypsum     ...  0.5091 

Assuming  thai  the  small  amount  of  ferric  oxide  will  go 
into  the  gangue,  we  have  9.05%  of  this  rock  as  heavy 
minerals,  which  will  go  into  the  concentrate  under  ideal 
concentration.  Therefore,  theoretically  the  ore  will  con- 
centrate 11:1  and  the  concentrates  would  carry :  Copper, 
25.1995  ;  gold,  0.165  oz.;  silver,  0.33  oz. 

SILICIFIED  LIME  ORE 

I  Gold.     0  02oz. 

fOie...   !  Chalcocite 0.48%         Silver,    0  05  oz. 

I  i  Chalcopyrite. .      .      3.67%       I  Copper,   1.65% 

Heavy  minerals { 

Magnetite L'    lie 

Pyrite 0.2.V, 

12.50% 

Fairly  heavy  minerals . .  a'"'^^ °  35  % 

Insoluble 68.00% 

Li«ht ■"ine"b ,uL,„,::::       :  oJot 

I,  Gypsum      ...  .sic, 

As  12.50%  of  this  rock  is  heavy  mineral,  a  theo- 
retical concentrating  ratio  of  8:1  is  indicated,  which 
would  produce  concentrates  carrying:  Copper,  13.20$  ; 
gold,  0.16  oz. ;  silver,  0.10  oz.  The  garnet,  being  usu- 
ally a  small  factor  hard  to  determine,  can  probably  be 
neglected,  allowing  that  which  is  magnetic  to  -go  with 
the  magnetite.  The  determination  of  clay  and  limestone 
will  prove  valuable  information  in  connection  with  the 
milling,  especially  where  oil  flotation  is  used.  But  by  far 
the  most  important  features  are  the  heavy  minerals. 

For  example,  let  v.s  assume  that  a  company  is  oper- 
ating its  own  mine  and  mill,  but  is  forced  to  have  its 

Conditions:  Ore  A  Ore  B 

Analysis 2%  Cu  l%Cu 

Heavy  minerals 33% 

Concentration  ratio 3:1  20:1 

Copper  content    40  lb.  20  lb. 

Mill  saving  (Cu) 28  lb.  14  lb. 

Smelter  recovery 26.61b.  13  3  lb. 

Costs  of  Production: 

Mining $0.40  $0  40 

Transportation             .15  .15 

Milling.                                     .50  .50 

Smelting   !  ton  (u    S7   50 2.50 

Smelting  .,'„  ton  @  $7. 50 .375 

Refining  26  6  lb.  @  1.25c .332                 

Refining  13  3  lb.  @s  1.25c .166 

Total  production  cost  per  ton $3,882  $1,591 

Value  of  Product: 

Copper  26.6  lb.  («    14c $3,724 

Copper  13  3  lb.  (a    14c $1,862 

Precious  metals  (95 %  of  20c.) .19  .19 

Total  value  recovered $3,914  $2,052 

$0,032  $0,461 

concentrates  smelted  by  another  company  at  a  charge 
of  $7.50  per  ton,  a  recovery  at  the  smeltery  of  95%.  and 
a  charge  of  l^c.  per  lb.  for  bullion  freight  and  refining. 
Also  let  u-  assume  that  the  company's  local  costs  are: 
Mining,  tOc.  per  ton;  transportation,  15c.  per  ton;  mill- 
ing, 50c.  per  ton;  and  that  the  com], any  saves  '."' 
its  copper  and  20c.  per  ton  in  precious  metals.  Also, 
if  the  mill    -  '"'      of  the  heavy  minerals  in  a  con- 

centrate which  carries  30$    insoluble,  let  x  pounds 
resent  the  amount  of  heavy  minerals  in  a  ton  of  on 
ore.     Then  there  will  be  70%  of  X  pounds  of  heavy  min- 
erals   produced   in    a    concentrate    which    is    '■'' 
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lis    (30%   insoluble,    the   resl    heavy).     Therefore 
ial  weight  of  the  com  i  ■  dm  ed   will  be 

0.7a;  divided  bj  0.7,  or  x  pounds,  from  which  it  is  scon 
thai   in  this  case  the  actual  concentrating   ratio  will  be 
i]    with    the   theoretical.     We   will    now   compare 
the  profits  from  two  ores,  cue  having  double  the  copper 
q1  of  the  other. 
Prom  which  it   is  seen   thai   a    profil   of  only  3.2c.   is 
made  from  the  •-".'   ore,  while  a  profil  of   tfr.lc.  is  made 
from  the   I','   ore.     Of  course,  these  ratios  are  an  exag- 
gerated case,  hut  tin-  table  serves  to  bring  oul  my  point 
thai  "mineralogica]  i  i  omes  very  close  in  impor- 

the  ai  tual  copper  assays,  especially  where  a  com 
pany  is  dependent  upon  an  outside  smeltery. 
\  ■ 

C.  ®.  H.  §tmctia©!ra  Pledge 
asa   Winces* 
By.  C.  II.  Benedict* 
I  Eecla    Mining  Co.   is   reclaiming  its 

conglomerate  tailings  by  dredging.1  Last  winter  being 
the  first  during  which  the  dredge  operated,  there  were 
ime  unusual  problems  due  to  the  severe  weather 
ms.  The  tailings  lie  in  Torch  Lake,  a  body  of 
water  about  four  miles  long  and  three-quarters  of  a  mile 
wide,  and  they  extend  to  a  depth  of  100  ft. 

.1  up  by  a  20-in.  Bucyrus  hydraulic 

co]    eyed    through   a    ponton    line  to  a 

centra]  n  ear  the  original  shore  line.    A  centrally 

iridge,  carrying  a  pump-suction  pipe,  swings  over 

rvoir  and  a   t2-in.  .Morris  pump  lifts  the  sands 


STERN    VIEW,    C     &    H.    SUCTION    DREDGE,    AND 
PONTON  LINE  TORCH   LAKE,    MICH. 

and  delivers  them  to  a  classifying  house  and  regrinding 

plant  for  further  treatment. 

The  problem  was  to  keep  the  di  dge  operating 

ul  the  n  inter,  which  was  a   particularly     evere 

one.     Fi  in   by   Dec.    1,  and  from 

Jan.    1    to    Feb.    1">   then-   was   almost    continuous   storm, 

»w  falling  i  ir   15  days.     Much  of  the 

ero,   and   as    late   as 

Mar.  i:  25°  below  was  recorded.     Ice 

conditio]  m  Jan.  1  ;  before  thai  time 

ile  mean-.     It  was 

to  swing 

at  all  tin  fa  il    powerful  suction 

ladder  and  steel   hull   managed  to  break  the   ice   fairly 

well.     In    January,  the  ice  having  re: 

•Metallurgist.  Calumet  &  Hcda  Mining  Co.,  Calurre  i 
'"Kni;   and  Mln    Journ.."  Nov.   J,  19]  i. 


8  in.  dynamite  Mas  resorted  to  in  order  to  keep  the  pon- 
tons idear.  This  worked  admirably  for  a  few  days,  but 
trouble  multiplied  fast,  for  the  ice  broken  up  one  day 
would  form  hummocks  and  make  the  next  day's  work  all 
the  mote  difficult.  It  soon  became  evident  that  the  iee 
would  have  to  be  removed  as  fast  as  formed  in  order  to 
keep  the  pontons  (dear.  On  account  of  the  depth  of  sand, 
the  dredge  moved  but  little  from  day  to  day,  so  that  the 
area  to  be  kept  clear  was  not  great..  The  ice  was  sawed 
morning  along  the  pontons  and  a  channel  about  10 
ft.  wide  was  kept  open  between  the  dredge  and  shore.  On 
the  shore  was  a  boom  used  for  stacking  logs,  and  the  cakes 
as  sawed  were  floated  through  the  channel  and 
stacked  on  shore.  It  was  possible  to  keep  open  water 
about  the  dredge  itself  by  using  an  auxiliary  water  pump 
and  playing  large  streams  along  the  hull,  the  agitation 
both  preventing  freezing  and  breaking  up  ice  already 
formed.  There  was  no  serious  trouble  experienced  from 
freezing  either  on  the  suction  or  discharge  lines,  and 
fortunately  not  a  single  rubble  sleeve  wore  out  during 
the  winter.  The  interior  of  the  dredge  was  kept  com- 
fortable by  a  boiler  and  heating  pipes,  and  as  the  suction 
ladder  worked  between  sliding  doors,  there  wras  but  little 
exposure  from  that  source. 

Since  the  beginning  of  operations  there  have  been  but 
two  days  on  which  the  regrinding  plant  had  to  shut  down 
for  lack  of  sand,  and  the  time  lost  then  was  due  to  a 
broken  pipe,  the  repair  of  which  was  complicated  by 
severe  weather.  The  cost  of  the  extra  work  during  Jan- 
nary.  February  and  March,  due  to  climatic  conditions, 
was  about  $40  per  day,  or  2c.  per  ton  of  sand  handled 
and  less  than  y±e.  per  pound  copper  produced.  Consider- 
ing the  condition  of  the  copper  market,  this  was  no 
hardship.  It  is  probable  that  the  copper  obtained  from 
reclaiming  these  tailings  was  as  low-cost  as  any  copper 
put  on  the  market  last  year. 


InEaBia? 


Mining  machinery  installed  by  a  lessee  of  mineral  lands 
does  not  become  a  part  of  the  real  estate,  if  at  the  time 
of  installation  it  is  agreed  between  the  parties  that  it  shall 
remain  personalty  and  may  be  removed  by  the  lessee, 
although  it  be  affixed  to  the  soil. 

In  applying  this  rule  in  the  case  of  Cogwill  vs.  Little 
Persimmon  Mining  Co.,  183  Southwestern  Reporter,  346, 
the  Springfield,  Mo.,  Court  of  Appeals  decided  that,  under 
a  lease  giving  the  lessee  a  reasonable  time  within  which  to 
remove  a  mill  and  machinery  on  termination  of  the  lease, 
there  was  no  forfeiture  of  the  property  to  the  lessor 
through  failure  to  remove  it  within  sixty  days  after  the 
lessor  forfeited  the  lease,  although  the  lessor  gave  notice 
to  remove  within  that  time,  the  removal  being  effected 
shortly  afterward  and  the  lessor  not  having  been  preiu- 
th  rough  the  machinery  remaining  on  the  land  in 
the  meantime. 


Domestic   Asbestos   Was   Marketed   in   the   JJnited   States  In 

1915  to  the  amount  of  1,731  short  tons,  valued  at  $76,952,  ac- 
cording to  the  United  States  Geological  Survey.  Compared 
with  the  production  of  1914  this  represents  a  gain  of  4S1 
tons,  or  3!)'/;,  in  quantity  and  306%  in  value.  The  asbestos  of 
the  world  is  supplied  chiefly  by  Canada.  Most  of  it  is  ex- 
ported free  of  duty  to  the  United  States,  the  greatest  man- 
ufacturer  and   user   of  asbestos   products. 
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Zarac    DisttnllllsiftioEa  Affftes* 


n 

C.  A.  II.  de  Saulles,  in  U.  S.  Pat.  N"o.  1,183,172, 
Issued  May  16,  1916,  describes  an  improvemeni  in  the 
metallurgy  of  zinc  comprising  the  addition  of  carbon  to 
the  nearly  finished  charge  in  the  roasting  furnace  and  the 
regulation  of  the  combustion  thereof  for  the  purpose  of 
ting  a  reduction  of  impurities  that  are  prejudicial 
in  the  distillation  in  the  retorts.  The  principal  purpose 
is  the  reduction  of  sulphates,  especially  the  sulphates  of 
zinc,  lead,  barium,  calcium  and  magnesium,  the  retorts 
being  thereby  relieved  of  the  burden  of  reducing  them 
and  there  being  a  correspondingly  less  production  of 
gases  and  consequently  a  less  velocity  of  the  gases  making 
exit  from  the  retorts.  Magnesium  sulphate  present  in 
the  charge  is  reduced  in  the  retorts  to  magnesium  sul- 
phide, and  the  latter,  in  being  further  changed  to  mag- 
nesium oxide,  gives  up  its  sulphide  to  the  zinc,  producing 
zinc  sulphide  and  thus  increasing  the  loss  of  zinc.  In  the 
prereduced  charge  the  magnesium  goes  to  the  retort  as 
Oxide,  which  is  harmless  in  the  retort  and  is  even  bene- 
ficial in  that  it  tends  to  stiffen  the  slag  therein.  Further- 
more, ferric  oxide  is  reduced  in  part  to  metallic  iron,  in 
which  form  it  is  of  less  injurious  effect  upon  the  retort 
than  is   ferrous  oxide. 

The   Process   in   Practice 

The  net  result  of  this  procedure  is  to  relieve  the  retort 
of  a  considerable  proportion  of  the  burden  usually  im- 
posed upon  it.  The  process  has  been  in  use  at  the  works 
of  the  United  States  Zinc  Co.  at  Blende,  Colo.,  for  about 
two  years.  It  has  been  found  there  that  the  zinc  begins 
to  distill  from  one  to  two  hours  earlier  than  in  usual 
practice  and  the  extraction  of  zinc  in  distillation  is  in- 
creased. There  is  reduction  of  zinc  loss,  owing  in  part 
to  the  production  of  a  less  quantity  of  blue  powder,  which 
is  caused  by  oxidation  of  zinc  by  carbon  dioxide  and  by 
the  reaction  of  zinc  vapor  and  sulphur  dioxide,  leading 
to  the  formation  of  a  coating  of  zinc  sulphide  around  the 
minute  droplets  of  zinc  that  are  being  precipitated  in 
the  condenser. 

Loss  of  zinc  is  also  avoided  by  increasing  the  life 
of  the  retort,  which  has  been  raised  about  six  days. 
The  addition  of  carbon  to  the  roasting  ore  has  thus  re- 
sulted in  an  increased  recovery  of  zinc  of  approximately 
6$ — that  is,  an  extraction  of  80','  has  been  raised  to 
86%.  The  consumption  of  retorts  has  in  some  periods 
been  reduced  from  1.6  per  ton  of  ore  to  only  1  retort 
per  ton  of  ore.  No  increased  loss  of  zinc  in  the  roasting 
furnace  has  been  experienced.  In  carrying  out  the 
process,  carbon  (preferably  in  the  form  of  fine  anthra- 
cite) is  added  to  an  amount  equal  to  about  8%  of  the 
weight  of  the  charge  of  zinc  ore.  The  temperature  due 
to  the  combustion  of  the  added  carbon  must  not  exceed 
1.000°  C,  and  preferably  is  limited  to  a  maximum  of 
about  880°  C. 

This  process  is  similar  to  one  that  is  described  bv 
Alex  Roitzheim  in  I".  S.  Pat.  No.  1,100,490,  but  Roitz- 
heim  has  a  slightly  different  idea  as  to  the  effective  and 
permissible  temperature.  He  advises  the  preheating  at 
600°  C.  and  says  that  at  TOO"  C.  a  strong  reduction  of 
zinc  oxide  takes  place.  Roitzheim  and  de  Saulles  are  in 
direct  conflid  on  this  point,  their  difference  being  possibly^ 
due  to  errors  in  pyrometric  determinations. 
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Bv    Mam  ii.tox    \V.    Baki  i: 

An  accident  of  interest  to  tramwaj  operators  recently 
occurred  on  the  line  of  the  Baker  Mines  Co.,  of  Cornu- 
copia, Ore.  This  company  operates  a  Bleichert  tramua\ 
of  15  ton  per  hr.  capacity  installed  by  the  American  Steel 
and   Wire   Co.      The    tramway    IS   5,500    ft.   long  and    Uses 
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THE  BAKER  MINES  CO.'S  AERIAL  TRAMWAY 

1,675  ft.  in  this  distance.  The  surface  contour  necessi- 
tated a  span  of  3,200  ft.  from  the  mill  to  the  first  point 
of  support,  a  tension  ami  anchorage  station.  I  think  the 
span  is  probably  the  longest  in  America. 

On  Mar.  6  an  unusual  windstorm  arose,  necessitating 
a  shutdown  for  safety.  When  the  storm  abated,  releas- 
ing the  hand  brakes  on  the  hull-wheel  at  the  loading 
terminal  failed  to  start  the  tramway.  An  inspection  of 
the  line  showed  that  at  a  point   (<!  on  profile  sketch)   700 

of  Hangers,  and  Rods 

i  'enedroi*  Mook&Eye 


REPAIR    RIG    Kill:   THE!   AERIAL  TRAMWAY 

ft.  below  the  tension  station  two  buckets,  a  loaded  and 
an  empty,  hail  collided  and  were  apparently  locked.  From 
this  point  to  the  ne\t  empty  bucket  the  traction  on  the 
empty  side  had  blown  over  the  loaded  stationary  cable. 
At  the  next  empty  (6  on  the  profile  sketch)  the  loaded 
stationary  cable  had  blown  across  the  line  of  the  empty 
and  had  passed  beneath  an  empty  bucket,  raised  lip  and 
was  resting  on  the  outside  of  the  bail.  From  this  point 
n.  tli,'  next  span  the  empty  traction  had  blown  over  the 
loaded  stationary  cable.  The  next  span  was  (dear.  \t 
the  next,  marked  c.  the  empty  traction  had  Mown  across 
and   was   resting  on   the  grip   lever  of  a   loaded  bucket. 

There   v,i      i tiiei    apparent    trouble,   but   its  correction 

was   a>  I    by    danger   through    the    necessity   of 

working  in  snowslide  territory  where  the  draws  were  par- 
ticular!}- threatening  alter  a  JO-ft.  snowfall. 

•Mine    superintendent,    Baker    Mines    Co.,    Cornucopia,    Ore. 
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An  effori  was  made  to  <  from  the  mill  on  a  raft, 

l.ut  the  ascent  was  too  sleep.    To  clear  the  line  it  was  nec- 
essary in  make  a   rait   thai  could   be  carried  by  men  on 
siiuwslioes  in  the  tension  station  and  lowered  from  there 
down  the  line.    The  tramway  foreman  rigged  up  a  plat- 
form, shown  in  tin  ing  drawing,  that  met  the 
requirements  satisfactorily.    Two  trolleys  were  used,  and 
i.ade    and    fastened    to    the 
trolley  bearings.     A  3xl2-in.  plank  was  used  for  a  plat- 
i  which  rope  hangers  were  dropped  from  the  trol- 
leys.   The  traction  cable  was  carried  from  a  snatch  block 
fastened                    il  trolley,  throwing  its  weight  on  the 
iron  hai                   !"t  to  ini  rease  the  strain  on  the  ropes. 
This  equipment,  a   hale  of  :;t-in.  tail  rope  and  extra 
nrere  made  into  individual  packs  and  carried  to  the 
tension  station.     The  rig  was  there  put  on  the  line  and 
the  tail-rope  snubbed  to  timbers.     The  foreman  and  two 
■  id  the  platform  and  were  lowered  down  the 
line.     To  pass   the  first  bucket  the  following  procedure 
-i:    :   A.  B  ami  ('  represent  the  men,  counting 
from  front  to  hack  of  the  rig.    As  the  rig  approaches  the 
the  traction  cable  rises  and  is  thrown  out  of  the 


THE   TRAVELING    PLATFORM    FOR    REPAIRING    THE 
TRAMWAY 

snatch   Kl  "     :   A    steps  to  the   back  of  the  bail  of  the 

:'i  from  platform  by  hanging  to 

ationar    i  o   ft  i1    I  '     w<  ighl    raises   fro:  I   end  to 

a  above  the  buckel  bail  until  the  front  trolley  meets 

dley ;  B  then  steps  to  the  fronl  of  the  bail 

h  illey  of  the  rig,  passing  it. 

racket  trolley;  A 

lion  while  B  advances  and  attaches  the 

;  B  :""1  C  t  the  platform  until  the  back 

"""*'>'  ,:  trollej  :  &  mounts  the  platform 

wa;  ;  B  and  C  transpose 

attach  the  I  ■    |;  an(j   c  then 

to  be  lowered  along 

three  minute        \n 

i  ml     .  I  of  platform 

id  tb    traction  cable. 

end  of  this    rope   the  speed   may 

mtrolled  at  will. 

'    loaded  and  empty  buck- 
I 
.      \    band 
■     pi 
rand.    The  men  were  low- 
er thrown.     The  buckel 


ficiently  to  allow  the  empty,  on  the  removal  of  the  lashes, 
to  be  slacked  to  a  lower  position  and  gripped.  From  this 
point  the  tail-rope  was  dropped  from  the  tension  station, 
one  end  passed  through  a  pulley  attached  to  the  bucket:: 
and  the  main  rope  fastened  to  a  tree  on  the  ground.  From 
this  point  surface  men  paid  out  the  rope.  From  a  to  b, 
shown  on  the  profile  drawing,  the  jar  from  the  separating 
buckets  had  thrown  the  traction  away  from  the  stationary; 
cable.  At  b,  both  stationary  cables  were  lashed  together 
by  tying  one  end  of  a  rope  to  the  lower,  or  loaded,  sta- 
tionary  cable  and  looping  it  around  the  cables  several! 
times.  The  long  end  was  lowered  to  the  ground  and 
handled  by  two  surface  men.  Tightening  on  the  rope 
tightened  the  loops,  raising  the  lower  cable  above  the 
bucket  bail.  The  bail  was  dumped  and  the  rope  slacked 
to  a  point  where  the  cable  passed  beneath  the  bucket  and 
back  to  place. 

The  remainder  of  the  cable  was  cleared  as  the  men 
were  lowered  by  prying  the  traction  cable  from  the  sta- 


VIEW  OF  THE  BAKER  MINES  CO.'S  CABLEWAY 

' <7>  using  a  hardwood  stick.     The  time  required  was 

2T  working  hours,  using  6  men.  A  better  idea  of  the 
strength  of  the  wind  may  be  given  by  saying  that  the 
traction  cable  rubbed  a  tree  40  ft,  to  one  side  of  the  line 
"I  travel.  An  analysis  of  the  accident  demonstrated  con- 
clusively that  the  5  to  6  ft.  difference  in  elevation  of  the 
stationary  cables  made  this  accident  possible.  It  was 
at  that  the  accident  at  b  shortened  the  S-ft.  span 
between  the  cable  lines  to  such  an  extent  that  the  col- 
ll"1""  i,i  "  and  overlaps  between  a  and  I,  and  b  and  c, 
"''"'  made  possible.  In  closing  down,  a  precaution  fol- 
lowed  is  to  give  the  stop  signal  when  loaded  and  empty 
buckets  are  opposite  on  the  line.  A  severe  wind  on  a 
tramway  so  handled  might,  in  an  extreme  case,  wrap  a 
span  of  traction  over  the  stationary  cable,  but  it  is  highly 
probable  that  the  vibration  and  strains  of  operation 
would  jar  the  cable  loose. 
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Cosft  ©IT  Coal  anndl  ©SH  as  Funel 
The  chart  herewith  shown,  from  Power  of  May  30, 
1916,  should  prove  valuable  to  determine  the  relative 
value  of  coal  and  oil  as  boiler  fuels.  The  fuel  consumer 
must  firs!  have  available  data  to  determine  the  cost  for 
producing  a  unit  quantity  of  steam  in  his  plant  both  with 
coal  and  with  oil.  The  cost  of  steam  includes  fuel,  labor, 
fixed  charges  and  supplies. 

The  first    factor  in   this  comparison   is  the   respective 
heating  value  of  the  two  fuels.     On  account  of  the  varia- 


tions in  heating  value  of  both  coal  and  oil,  no  definite 
calorific  standards  can  be  stated.  In  general,  fuel  oil  will 
contain  about  30$  more  heat  units  per  pound  than 
coal.  As  the  prices  for  fuel  oil  are  quoted  on  the  basis 
of  a  barrel  of  IV  gal.,  it  is  necessary  to  know  the  heating 
value  pei  gallon  or  barrel.  This  figure  may  be  di  ti 
mined  from  the  calorific  value  per  pound  and  the  gravity, 
the  latter  indicating  the  number  of  pounds  per  gallon. 
In  comparing  the  fuel  costs  of  coal  and  oil,  the  heat- 
ing value   per  unit   of   price   is   not   the  only   determining 
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r.    The  pei  be  usefully 

employed  in  tin  steam  or  the  boiler  and 

fun,.  importance.    The 

will  vary  fn  -  the  calorific 

value  of  the  fu<  . 

relative  costs 
of  fa  and  oil  was  pre- 

and  Mining  Journal  of  Mar. 
calculations  bas< 
com]  •  nail  variations  in  the  gravity  of  fuel  oil 

hart,  the  use  of  which  may  be  understood 
.    ■  _  values: 
>  -  ii.  having  a  heating  value  of 

">  B.t.u.  per  pound  as  fired  and  burned  with  a  boiler 
and  furna  ermine  the  maxi- 

mum  barrel  that  should   be  paid  for  fuel  oil 

with  a  gravity  i  J.  10  lb.  per  gal.).  ha\ 

-.  150    B.t.u.   per  pound  and  burned 

I 

>.t.u.  per  lb.  of  coal  is  found  in  the  lower  left-hand 

This  point  is  projected  upward  to 

the  itb  the  o.V,   efficiency  line.    From  this 

point,  '  raporation  of  9.6 

lb.,  of  water  from  and  per  pound  of  coal,  the 

intersection  with  the  curve  for  coal  at  $4j>er  long  ton  is 

found.     Passing  vertically  upward  from  this  point,  the 

er  1.000  lb.  of  steam  is  found  at  18.6c.    The  chart 

with  the  righl  side  as  base. 

rand  of  oil  is  in  the  upper  left-hand 
section  of  the  chart.  This  i>  followed  horizontally  to  the 
intersection  with  the  14c  Be,  line.  Passing  downward, 
or  upward,   the  B.t.u.   per   gallon   is    148.600.     Project- 

E   '  lis  point  upward  to  the  intersection  with  the 
efficiency    line    and    horizontally    through    the    evapora- 
tion per  gallon.  99.8  lb.,  it   is  found   that  the  im< 
tion  with  the  pri  [-mined  for  coal,  18.6c. 

per  1 .  oil,  which  will  rep- 

•  the  equivalent  value  of  this  fuel. 

■      Less  Labob  with  Fvkl  Oil 

In  most  steam  plai      I  labor  required  will 

be  less  oil  than  with  coal.    The  saving  in  labor 

when  -  i   in  a  plant  that,  formerly  burned  coal 

will  depend  upon  the  method  of  handling  coal  a 

11,  the  boiler-load 
ditio  equipment  and  the  efficiency  of  the 

men  that  a  savi 

>n   'a  il-burning  power 
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The  investment  for  equipping  a  coal-fired  plant  to  burn 
fuel  oil  depends  upon  the  size  and  layout  of  the  apparatus 
in  the  boiler  room.  The  situation  of  the  plant  with  respect 
to  the  source  of  fuel-oil  supply  will  have  a  material  effect 
upon  the  cost  of  the  installation,  since  storage  tanks  con- 
stitute a  large  percentage  of  the  investment.  It  is  esti- 
mated that  complete  equipment  will  cost  $5  to  $10  per 
boiler  horsepower.  [-$10  in  the  case  of  the  freight 
steamer. — Editor.]  If  the  cost  of  this  equipment  is  taken 
care  of  in  the  fixed  charges  during  the  life  of  the  fuel-oil 
contract,  which  is  usually  five  years,  it  will  represent  an 
addition  of  0.T  to  1.4c.  to  the  charge  per  1,000  lb.  of 
steam  or  3  to  6%  of  the  cost  of  steam  generation. 

In  considering  the  relative  merits  of  coal  and  oil,  each 
boiler  plant  should  carefully  determine  the  efficiency  and 
labor  cost  while  burning  coal  with  the  existing  equipment 
and  operating  conditions.  If  a  change  to  oil  seems  advan- 
tageous, similar  data  should  be  obtained  with  that  fuel 
before  any  definite  statement  can  be  made  regarding  the 
saving  to  lie  effected.  The  figures  and  conclusions  may  lie 
based  upon  fuel  costs,  labor  saving,  increased  boiler 
capacity  and  convenience,  but  the  future  prices  of  oil  will 
in  most  cases  determine  the  advisability  of  its  use. 

Activate  aira  M^ssgfsur&ese  Miim@§ 

There  has  been  increased  activity  among  the  mangan- 
ese mines  of  the  United  States  during  the  first  six  months 
of  1916.  This  activity  is  shown  by  the  operation  of  new 
mines,  the  reopening  of  old  ones  ami  more  regular  pro- 
duction from  those  already  active.  According  to  D.  F. 
Hewett.  of  the  United  States  Geological  Survey,  there  is 
;:  prospect  that  the  production  for  the  entire  year  will 
greatly  exceed  that  for  191.3,  which  was  9,651  tons,  the 
largest  since  1901.  Several  discoveries  are  reported  from 
ma,  California.  Oregon,  Utah  and  Virginia,  and 
there  are  new  operators  in  Arkansas.  California.  Xew 
Mexico,   Utah  and  Virginia. 

During    the   first    quarter   of    1916   the   prices   of  all 

grades  of  manganese  ore  rose  rapidly  to  the  highest  figures 

ded  in  30  years.    Prices  of  60c.  to  65c.  per  unit  for 

ore  containing  45  to  ■">"','    of  manganese  and  more  than 

i  !   iron  were  freely  offered  about  Apr.   1,  and  it  is 

reported  that  70c.  per  unit,  or  $35  per  ton.  was  paid  for 

several  lots.     During  the  second  quarter  prices  remained 

lit  at  these  figures.     Large  quantities  of  Brazilian 

atinue  to  lie  received,  and  there  is  a  prospect  that 

the  imports  will  exceed  those  for  1915.  which  were  the 

largest  on  record  with  the  exception  of  one  previous  year. 


The    New    York.    &    Honduras    Rosario    BUnlng    Co.,    oper- 
ating   at    San    Juancito,    Honduras,    shows    operating    income 
for    the    year    1915.    of    $353,466.    from    which    $54.1S7    was    set 
for    depreciation.    $59.5S3    for    depletion    of    ore    reserves 
and    $3,600   for   fire   insurance,    leaving  a    net    for   dividends   of 
$236,142.      From   this  and  the   surplus  dividends  of  $240,000  or 
■•■.  ere  paid.     There  were  117.790  tons  of  ore  treated,  which 
produced  1,749,861  oz.  silver  and  15,232  oz.  gold,  which  sold  for 
$1,191,761.       Other     receipts     were     fs,9<2.       Ore     reserves     are 
estimated   on   Dec.   31.   1915,   at   343,716   tons   carrying  $9.76   per 
-r  niate  of  41S.97S    tons  at   $10.45    per   ton  at 
the  cle:-e   of  1914.      Xew   properties  are  being  looked   for   in   a 
t    about    20    mi.    east    or    the    present    property,    where 
the   government  has  granted   the  company  prospecting   rights 
covering  about  400  sq.mi.     This  is  known  as  the  Chile  Moun- 
tain concession.     The   mill   extracted    S7.45<-t    of  the   silver  and 
of   the    gold    present    in    the    ore.      Materials    consumed 
per  ton  were:     Sodium  cyanide,  3.93  lb.;  lead  acetate.  0.211  lie; 
lime.    35.5    lb.;    tube-null    pebbles.    3.5S    lb.    and    zinc    dust,    0.9S 
operations   are   continuing   as   usual. 
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By  Roy  P.  Smith* 


A  Colorado  law  that  became  effective  Apr.   13,   1915. 

requires  that  all  mine  cages  shall  lie  equipped  with  _ 

The    ones    shown    in    the    sketch    were    designed    to    be 

installed  on  two  light  cages  in  use  at  Leadville,  in  order 

mply  with  that  law.    They  are  constructed  of  Xo.  11 


4 


Doors  S*"rxi r;  Or  7     I 

- 

not  in  use  and  I  odea. 


gates  in  no  way  interfere  with  the  operation  of  the 
car  catch   or   th<  -■     _    of   cars   and   can  be  quickly 

swung  into  place  and  latched  when  hoisting  or  lowering 
men. 

For  lowering  timber  into  the  mine  these  doors  were 
found  to  be  safe,  convenient  and  quite  a  saver  of  time 
over  the  old  method  of  using  ropes  to  hold  the  timber 
in  the  cage.  Gates  or  doors  of  this  type  may  be  readily 
added  to  almost  any  cage,  with  very  few  alterations. 


§£©©!  IResS  fcs*  Bllacl&sinaiittlhi  SIhop 

In  the  accompanying  illustration  is  shown  a  stand  for 
supporting  long  steel,  rods.  etc.  in  the  blacksmith  shop 
when  working  with  them  at  the  forge  or  anvil.  This 
stand  has  the  advantages  over  the  many  "one-leg" 
forms  used,  of  being  more  stable  and  considerably  wider, 
and  yet  it  is  simple  to  construct.     The  supporting  piece 


SAFETY-GAGE  CAGE 


STEEL  REST  FOR  BLACKSMITH   SHOP 


eteel  plate  and  are  hung  on  hinges  made  of  %x"2-in. 
Eteel.  A  :;s\  1  ■  jxlo-in.  latch,  which  drops  into  a  hook 
at  the  side  of  the  cage,  holds  the  gates  when  in  use 
from  swinging  in  or  out  of  the  cage.  The  car  catch 
may  also  be  lowered  when  the  latch  is  in  place,  thus 
giving  additional  security  in  holding  the  gates  from 
swinging  out. 

When   the   cage   is   to   be   used   for  hoisting  car-. 
gates  can  be  folded  one  over  the  other,  into  the  cage,  and 
locked  in  that  position  by  engaging  the  latch  on  one  gate 
in  the  door  hook  on  the  other.     With  this  arrangement 

•Mining   engineer.    1S45  Grant   St.,  Denver,   Colo. 


is  made  of  %xl^4-in.  flat  iron,  the  yoke  of  %xl-in.  flat 
iron.  The  latter  is  passed  through  two  slots  in  the  hori- 
zontal part  of  the  supporting  piece  before  the  ends  of 
the  yoke  are  twisted  at  right  angles,  as  shown,  and  the 
rod  passed  through  these  ends.  By  means  of  the  holes 
in  the  vertical  members  of  the  yoke  and  two  nail-. 
:t  can  be  held  at  any  desired  height. 

X 

\\  hen  fioinsr  I'p  or  Down  Ladders  in  poorly  lighted  work- 
ings it  is  advisable  to  hold  onto  the  sides  of  the  ladders 
rather  than  the  rungs.  This  will  prevent  mashed  fingers  due 
to  the  man  above  stepping  on  your  hands  and  may  prevent 
a  bad  fall. 
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StocMpiHiiag  at  Peftftaft  Mauae 

B?  L.  A.  Rossman* 

:'  the  problems  in  connection  with  the  mining 
of  iron  ore  is  its  proper  storage  in  stockpiles.  Where 
several  kinds  are  hoisted  from  a  single  shaft,  this  is 
especially  important,  not  only  from  the  standpoint  of 
quality,  but  ah  acy  in  the  disposition  of  hoisted 

ore. 

several  methods  are  in  use  on  the  Mesabi  Bange,  all 
of  which  have  inter  hires,  but  one  of  especial 

is  in  use  at  the  l'ettit  mine  of  the  Republic  Iron 
and  Steel  Co..  at  Gilbert.  The  l'ettit  is  an  under- 
ground property,  modern  in  all  details,  possessing  a  steel 
shafthouse  and  other  good  mechanical  features.  Stock- 
piling is  accomplished  essentially  as  follows: 

There  ts  "f  permanent  trestle  on  each  side  of 

idframe,  this  being  necessary  to  cross  the  loading 

traeks  and  wagon  roads.    These  are  of  the  ordinary  three- 

leg  bent   type,  all   floored  with   two  thicknesses  of  2-in. 

plank    laid    close    and    equipped    with    railing    and   toe- 


hv  returning  over  the  block.  With  this  arrangement  two 
men  and  one  motor  have  handled  an  average  of  700  tons 
on  each  8-hr.  shift  with  no  delay  during  the  winter  season. 


A.  Samm-pl©  MletHhodl  of  TSmmlbes' 


By  L.  B.  Beifsxeideu* 

It  is  a  well-known  fact  that  climatic  conditions  in  the 
tropics  are  deleterious  to  all  classes  of  timber  structures 
i  those  built  of  native  hardwoods.  In  many  places 
the  latter  cannot  be  procured  or  are  obtainable  only  at 
prohibitive  prices.  Imported  pine  is  most  commonly 
used  for  all  construction.  In  recent  years  nearly  all  the 
ordinary  grades  imported  have  been  cut  from  timber  that 
has  previously  been  treated  for  the  extraction  of  pine-tar 
products,  and  this  class  of  timber  has  been  found  espe- 
cially liable  to  decay. 

At  very  few  places  are  treatment  plants  available,  and 
a  variety  of  methods  of  surface  treatment  have  been  tried 


STOCKPILE    AND   TRESTLE    AT    PETT1T    MINE 
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bents,    ear-  .    id 

..  i     corbels, 
.  . 
';  II     r    Is  and  :;  in.  pla 
1  rati    on   the  same 

b  tri 
matic-spring  switi 

n  the  return  trip  to  pass 
onto  fl"  the  motor. 

poing  lever 

■nd  Rapids,  Minn. 


with  limited  success.  About  three  years  ago  the  follow- 
ing method  of  treatment  was  inaugurated  at  a  plant  in 
Cuba,  and  it  has  been  found  to  be  successful.  A  tank  of 
3-in.  plank,  long  enough  to  contain  the  longest  pieces 
generally  used  in  the  mine  structures  and  large  enough 
to  take  i;  pieces  of  lOxlO-in.  timber,  was  constructed,  and 
the  se:  calked  with  oakum  and  tar  to  make  the 

tank  water-tight.  A  %-in.  pipe  line  for  live  steam  was 
run  from  a  shop  boiler  and  connected  to  the  center  of  the 
bottom  of  the  tank.  A  water  line  was  run  to  the  tank 
for  convenience  in  filling.  The  timber  to  be  treated  was 
ed  in  the  tank  and  enough  water  ran  in  to  cover  it, 
the  timber  being  kept  from  floating  by  wedging  it  down 
"i"l'r  an  ie-rod.     The  amount  of  water  in  the 

tank  i  ;  iputed  and  chloride  of  zinc  in  the  ratio 
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of  [-2  lb.  per  gallon  of  water  was  dumped  into  the  tank 
directly  over  the  outlet  of  the  steam  line.  Live  steam  was 
then  turned  on  by  opening  the  'u-in.  valve,  and  the  water 
wa>  allowed  to  come  to  the  boiling  point.     The  solution 

was  kept  at  that  temperature  for  from  ?<\'U  to  I  hr.,  and 
the  steam  was  then  turned  off  and  the  solution  allowed  to 
cool  for  7  to  8  hr.  for  each  lot  treated.  When  fresh  tim- 
ber was  put  in,  the  solution  was  strengthened  by  adding 
chloride  at  the  rate  of  about  Vi  lb.  per  gallon  of  solution 
to  replace  that  absorbed  by  the  previous  treatment.  It 
has  been  found  that  it  rarely  all  dissolves  at  once,  but  is 
taken  up  slowly. 

A  small  derrick  and  timber  dogs  are  used  to  remove 
the  timbers  from  the  solution,  as  the  latter,  even  when 
cool,  is  very  irritating  to  the  skin,  although  when  dry 
there  are  no  ill  effects  from  handling  the  timber.  All 
timber  is  framed  and  cut  to  length  before  being  placed  in 
the  tank,  so  that  no  untreated  surface  is  left  exposed  by 
framing  later.  Careful  observation  showed  a  penetra- 
tion of  the  chloride  in  sapwood  and  fiber  of  y±  to  y>  in. 
and  in  heart  from  ^  to  %  '"••  an,l  even  after  long  ex- 
posure to  torrential  tropical  rains,  the  fibers  under  the 
surface  skin  are  found  intact. 

As  a  test,  when  the  treatment  was  first  started,  several 
sticks  of  timber  were  cut  and  framed  into  sets  for  under- 
ground work  and  the  parts  of  the  same  sticks  were  care- 
fully marked.  Half  of  the  pieces  were  treated  and  the 
resi  left  untreated,  and  all  were  installed  on  4-ft.  centers 
in  a  drive  where  conditions  in  respect  to  moisture  and 
Ventilation  were  particularly  hail.  Six  months  after  being 
placed  fungus  and  rot  began  to  appear  on  the  untreated 
.sets,  and  at  the  end  of  18  months  all  had  been  changed 
and  found  to  be  rotten  almost  throughout.  The  treated 
timber  is  still  in  place  and  apparently  sound  after  38 
months,  with  no  signs  of  fungus.  On  the  surface  the 
results  have  been  equally  satisfactory,  and  all  new  timber 
used  in  any  permanent  structure  is  treated  after  framing. 

InlsiEf^lRo^airadl  T§iin\!&  Hoops 

Tank  hoops  of  half-round  section  brought  out  recently 
by  the  United  States  Wind  Engine  and  Tank  Co.,  of 
Batavia,   111.,  are  shown   herewith.     This   section   has   a 


HALF-ROUND  HOOPS  FOR  TANKS 

smaller  exposed  surface  than  the  ordinary  wide  flat  hand, 
and  it  does  not  crush  the  wood  or  form  a  dust-collecting 
gutter  (to  start  corrosion)  like  a  round  rod.  The  lug- 
keep  the  ends  of  the  hoops  clear  of  the  tank,  so  that  they 
will  not  injure  the  wood.  Hoops  of  this  design  seem  to 
have  advantages   that   recommend  their  use. 


Aim  Oil=rBsinE»©E  ©suma 


A  dam  made  of  oil  barrels  built  in  northern  Nigeria  to 
help  form  a  flotation  pool  for  dredging  operations,  is 
described  in  a  paper  before  the  Institution  of  Mining  ami 
Metallurgy,  bj  II.  I-:.  Nicholls  and  in  Engineering  News, 
dune  :;.  The  dam  is  15  ft.  high  and  is  formed  of  L20 
of  the  steel  barrels  in  which  oil  fuel  is  broughi  to  the  site. 
Other  suitable  dam  materials  are  very  scarce.     The  bar- 

f  Masonry 
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rels  are  arranged  as  shown  in  the  sketch  and  are  filled 
with  sand  to  give  weight.  They  are  tied  together  with 
timber  plates,  filled  in  between  with  broken  granite  and 
tied  hack  upstream  with  slanting  steel  tie-rods.  The  up- 
stream side  of  the  dam  is  backed  with  broken  rock,  the 
filling  being  graduated  in  size  from  coarse  rock  next  to 
the  barrels  to  fine  rock  and  finally  sand  and  earth. 

DiranffiiSige^Oaficlhi  ID©§5g|im  Tallies 

Hydraulic  tables  for  use  in  designing  systems  of  drain- 
age ditches  have  been  prepared  by  John  C.  Burke,  civil 
engineer,  of  Bemidji,  Minn.,  and  published  in  Emjineer- 
ing  News,  June  8.  The  tallies  have  been  found  very  con- 
venient in  the  rapid  checking  of   ditch  dimensions  and 

HYDRAULIC    TABLES    FOR    DRAINAGE-DITCH    WORK 
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tiic  control  ni  velocity.  Quantities  for  Elliott's  formula 
and  for»two  coefficients  of  Kutter's  formula  are  given  to 
afford  ready  comparison  with  other  designs. 

Tin-  -    ;it    the   right,   giving  the   cubic    yards    of 

-lion   per  mile  of   ditch   of  given   size   serve   as   a 
useful  check  on  selected  sizes  and  grade-  wit] 
i  iv  in  first  cost  of  system. 
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New  Process  for  Copper 


\  !      ted  SI  1,175,331,  dated  Mar.  1  I.  L916, 

has  been  granted  to  Richard  M.  Atwater,  Jr.,  of  Scars- 
dale,    X.   Y.,  <m  a   process    for  concentrating  copper. 

According  to  this  invention  the  sulphuric  acid  i~  ap- 
plied ti>  the  tailings  as  they  lie  on  the  ground,  sprinkling 
the  acid,  in  a  suitable  state  of  dilution  and  in  a  limited 
volni  a1  intervals  of  time  dependent 

upon  tlie  d  consistency,  the  metal  contents  and 

ially    upon    the    state    of    the    weather.      The    exact 
amount  of  acid  for  any  given  case  is  best  determined  by 
rimi  :  t.     'The  dryness  of  the  climate  and  consequent 
g  evaporation  of  moisture  from  the  earth's  surface 
causi  r  sulphate  formed   Erom  the  diluted  sul- 

phuric acid  to  ri>e  to  the  surface  by  capillary  attraction 
and  to  form,  by  a  sort  of  efflorescent  attraction,  a  crust 
of  impure  coppei  sulphate,  which  is  removed  by  any 
suitable  mechanical  means,  sui  b  as  scrapers,  and  carried 
to  a  central  point,  where  it  may  be  further  washed  or 
treat'  i  ed  before  -■  lling. 

A  practical  manner  of  carrying  out  this  method  of 
copper  concentration  consists  in  leveling  and  blocking 
out  the  tailings  heaps  by  means  of  a  plow  and  scraper,  in 
much  the  same  way  as  truck  farms  are  laid  out  and  then 
running  a  light  industrial-railway  track  around  the 
block-  the-  to   facilitate  the  transport  of  the 

acid  and  of  the   concentrated    product    formed    by   the 
The   acid    is   carried    in    suitable   containers 
run  alongside  the  plot  to  be  sprinkled  and  is  conveniently 
applied  with  a  ho  i  ing  taken  not  to  disturb  the 

plane  surface  more  than  is  neressary.  A-  soon  as  the 
crust  has  formed  sufficiently,  which  may  take  from,  say, 
one  to  ten  days  according  to  the  weather,  it  is  removed 
by  hand,  preferably  using  scrapers.  The  heaps  of  con- 
centri  ieing  scraped  together,  are  loaded  on  cars 

and  run  to  I  plant,     lb  re  the  concentrates  can 

be  placed  in  tanks  when  desired  ami  redissolved,  the  resi- 
due being  chiefly  sand.    The  coppei-  may  then  be  extrai  ted 

,oi  :i  poration. 

v 

Ldd-Proof  Mortar  should  be  used  in  the  construction  of 
dust    ■  the   gases    are    liable    to   contain    much    S03. 

J.  Moore  Samuel,  in  the  June  "Bulletin"  of  the  American  Insti- 
tute of  Minim?  Engineers,  says  that  the  dust-chamber  walls 
of    '!■  partment    of  Queen    works   at 

Douglas.  Ariz.,  were  constructed  of  hollow   tile  laid  in  cement 
on  carbonate  in  the  mor- 
tar Into  calcium  sulphate  by  the  sulphur  trioxide  in  the  gases 
I  a  volume  change  that  shattered  the  tile.     This  resulted 
In  a   i  of   air  through    the   walls  of  the   chamber. 

this    •■  [instituting   i  third    of    the 

total  volume  of  flue  gases.  The  walls  are  beint;  repaired,  the 
damaged  Bectiont  ;   by  new  tile  laid  with  a  fire- 

and  acid-proof  mortar.  I        ,    •     m   the  dust 

•°ss  '■-  reased  volume  movinK  through 

the  chamber  elocity;  it  is 

in  practice  that  the  roaster  draft  has  a  great  effect  on  the 
Ity  of  the  furnaces,  but  tests  also  show  that  Increase  of 
draft,  or  increase  of  tonnage  treated,  result  in  prohibitive 
dust  losses,  so  that  now  the  roaster  draft  is  kept  at  the  abso- 
lute   mlnlmue  the    gases. 


Tested  Afftes* 

A  load  test  was  recently  made  on  a  new  chimney  foun- 
dation of  unusual  design  in  Pittsburgh.  The  test  con- 
firmed the  engineers'  judgment  by  showing  that  the 
foundation  is  amply  safe  under  the  intended  loading. 

In  modernizing  the  boiler  plant  at  the  Brilliant  pump- 
ing station,  the  city's  Bureau  of  Water  encountered  a 
difficult  problem  in  the  design  of  foundations  for  two 
new  steel  chimneys  10x200  ft.,  since  the  soil  is  filled 
ground  alone-  the  bank  of  the  Allegheny  River.  Test 
borings  showed  that  the  subsoil  fill  consisted  of  well- 
compacted  broken  stone  and  shale  mixed  with  red  clay 
and  a  small  quantity  of  gravel. 

A  test  pit  sunk  to  the  level  of  the  contemplated  base 
of  the  foundation  was  loaded  with  a  concentrated  test 
load  of  5,500  lb.  per  sq.ft.  Immediately  upon  the  com- 
plete application  of  this  load  a  settlement  of  0.028  ft, 
occurred  in  20  min.,  at  the  end  of  which  time  movement 
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FIG.    1.     SKETCH    OF    NEW    STACK    FOUNDATION    AT 
BRILLIANT   PUMPING   STATION,    PITTSBURGH 

ceased;  the  total  settlement  was  0.145.  The  soil  at 
the  elevation  loaded  consisted  of  well  compacted  soft 
shale,  clay  and  small  broken  sandstone.  It  was  con- 
cluded that  a  maximum  load  of  2~y2  tons  per  sq.ft.  could 
be  applied  with  safely. 

Accordingly    a    mass-concrete    spread    footing    unsup- 
ported  by  grillage   was  determined  upon    (Fig.   1).     It 
is  conical,   with   base  area    730  sq.ft.  and   top  area   316 
sq.ft.,  the  height  being   13  ft.  and  the  weight  approxi- 
I     500  tons.     The  new  stack  conies  directly  over  the 
the   old    stack,   which   was  built  with  an  ashlar 
dation  supported  on  timber  grillage.     The  old  base 
point  1   ft.  below  the  level  of  the  bot- 
new   foundation  block,   and   clay  placed   be- 
tween  the  top  of  the  old  base  and  the  bottom  of  the  new, 
to  preve  |  ial    distribution   of  the   load   over  the 

bottom  of  the  new  block.     As  the  elevation  of  the  bot- 

•"Eng.   News,"  June   15.   1916. 
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torn  of  the  foundation  is  below  flood  stage  in  the  river 
a  ring  of  steel  sheetpiling  was  driven  around  the  footing 
to  a  point  11  ft.  below  the  base,  to  prevent  scour  due  to 
fluctuation  of  water  level. 

The  foundation  block  was  poured  as  a  monolith,  with- 
out interruption  of  the  work  from  start  to  finish. 
The  completed  base  was  subjected  to  a  loading  of 
1.6  tons  per  sq.ft.  (including  weight  of  base).  This  is 
about  equal  to  the  dead-load  of  the  structure.  A  plat- 
form was  built  up,  using  four  15-in.  I-beams  25  ft.  long 
directly  on  the  top  of  the  foundation,  crossing  these  with 
six  15-in.  I-beams  and  three  12x1  l-in.  timbers,  and 
laying  on  this  a  floor  about  25  ft.  square.  The  mate- 
rials used  for  loading  consisted  of  340  tons  of  dressed 
sandstone,  available  on  the  ground,  and  sufficient  sacked 
gravel  and  cement  to  make  the  total  load,  together  with 
8  tons  in  grillage  and  platform,  680  tons,  making  a  live- 
load  of  about  0.9  tons  per  sq.ft. 

The  load  was  applied  uniformly  over  the  entire  plat- 
form. Levels  were  taken  from  time  to  time  on  the 
tops  of  four  %-in.  steel  pins,  one  at  each  end  of  two 
20-ft.  diameters,  90°  apart,  whose  elevation  had  been  de- 


lfjroinm  SuBHrplhmir'  Onossadle 

The  recovery  of  elemental  sulphur  from  furnace  gases 
containing  sulphur  dioxide  has  been  patented  by  William 
F.  Lamoreaux  of  Isabella.  Tenn.,  in  U.  S.  Pat.  1,182,915, 
supplementing  the  Lamoreaux  and  Renwick  patent  of 
May  18,  1915,^  (U.  S.  Pat.  1,1  10,310)  and  the  Lamoreaux 
application  of  Feb.  9,  1915,  (Serial  No.  6909).  These 
prior  applications  covered  a  method  of  reducing  sulphur 
dioxide  from  furnace  gases  by  keeping  the  gases  in  con- 
tact with  incandescent  carbon  lor  a  predetermined  period 
and  supplying  the  additional  heat  necessary  to  secure 
practically  complete  reduction  to  elemental  sulphur  from 
a  source  independent  of  the  oxidation  of  said  carbon;  this 
increment  of  heat  might  be  supplied  by  passing  an  electric 
current  through  the  carbon  bed,  or  by  initially  preheating 
the  Lias  to  a  sufficiently  high  degree  to  compensate  for 
the  deficiency  of  temperature  resulting  from  dissipation 
of  heat  from  endothermic  reactions,  radiation  and  other 
losses  in  the  reaction  zone;  preheating  was  also  provided 
by  utilizing  the  heat  otherwise  wasted  in  the  gases  issu- 


FIG.    2.      ONE    OF    THE    NEW    CHIMNEY     BASES  FI 

AT    BRILLIANT   STATION 

termined  prior  to  the  application  of  the  load.  They  showed 
that  an  average  settlement  of  0.0055  ft.  occurred  during 
a  lapse  of  five  days,  due  to  the  weight  of  the  completed 
foundation  alone,  which  gave  a  pressure  of  0.7  tons  per 
sq.ft.  By  the  time  the  test  load  was  placed  an  average 
settlement  of  0.028  ft.  had  occurred.  An  additional 
settlement  of  0.001  ft.  took  place  during  the  ensuing 
two  days,  making  a  total  average  settlement  of  0.032  ft. 
under  the  full  loading  of  1.6  tons  per  sq.ft.  Levels  taken 
as  loading  was  removed  showed  no  reaction.  Work  is  done 
under  supervision  of  C.  A.  Finley,  managing  engineer, 
and  C.  O.  Daughaday,  mechanical  superintendent. 

:*• 

Improving  the  Physical  Properties  of  Zinc — E.  H.  Schultz, 
Chem.  Ztg.  39,  547  (1915),  in  a  lecture  before  the  Ges.  deut. 
Metallhiitten-u.  Bergleute  states  that  the  addition  of  about  6% 
Cu  and  3%  Al  increases  markedly  the  hardness  and  tough- 
ness of  cast  Zn.  It  also  produces  a  more  homogenous  metal 
which  contracts  but  slightly  on  cooling.  Pressing  or  rolling 
Improves   the   qualities   of  Zn. 


.  3.  TEST  LOAD  OF  6S0  TONS  ON  CHIMNEY  BASE; 
%-IN.  SETTLEMENT 

ing  from  the  furnace  and  eventually  the  sulphur  was  pre- 
cipitated in  suitable  condensers.  The  coke  or  charcoal 
bed  was  consumed  and  had  to  be  repaced  according  to  the 
amount  of  oxygen  contained  in  the  furnace  gases. 

The  present  patent  provides  for  the  introduction  of  a 
suitable  reducing  gas  or  vapor,  such  as  atomized  oil,  and 
effecting  tin1  practically  complete  reduction  of  the  sulphur 
dioxide  without  any  appreciable  consumption  of  the  in- 
candescent carbon  bed  through  which  the  gases  are  made 
to  pass.  Thus  the  reduction  is  accomplished  by  the  fluid 
reducing  agent  and  the  bed  of  incandescent  carbon  serves 
the  practical  purpose  of  insuring  an  intimate  mixture  of 
the  reducing  agent  and  the  sulphur-bearing  gases  ;  further 
the  coke  also  serves  as  a  conducting  and  heating  medium 
when  it  becomes  desirable  to  employ  the  electric  current 
for  adding  extraneous  heat.  Delicate  and  positive  con- 
trol of  the  feeding  of  the  reducing  agent  and  the  a  void- 
am     of  blow-holes  in  the  carbon  bed  are  thus  attained. 


100 


ENGINEEEING  AND  MINING  JOURNAL  Vol.  102,  No.  2 


TlKe  Cost 


!  in  in mm " mil 


Cost  aft  Nipissair&gg  L,©w=Cz72!,adle 
MSJU1 

The  high-grade  mill  of  the  Nipissing  Mining  Co., 
Cobalt,  treated  921  tons  of  2,-lT4-oz.  ore  and  553  tons  of 
custom  ore  averaging  2,917  oz.  per  ton.  The  low-grade 
will  treated  77,183  ton-;  averaging  31.49  oz.  silver  per 
ton.  ami  ernshed  2H2.S2  tons  per  day  giving  a  stamp  duty 
of  6.57  tons.  The  table  shows  the  cost  of  milling  the 
9 rade  ore: 

-    VT  NIPISSIKG  LOW-GRADE  MILL 


SEGREGATION  OF  MILLING  COSTS 
Per  Ton  of  Ore  Milled 


Crushing  at  mine 

Aerial  tramway 

Surface  tramway 

Picking  plant 

Crushing  and  conveying 

Battery 

Tube  mill 

Desulphurizing  and  slime  collecting. 

Intern,-' . 


Cost  per ' 
SO   156 


Clarifying  and  precipitation. 
Refining 

r.iily    

'il    

lam 
Consulting 

Cyanide  treatment 


Consumption  of  Supplies  at  Lnw-Grade  Mill 

Total,  Cost  Pounds 

Lb.  Per  Lb.  Per  Ton 

Sodium  cyanide 329.600  SO  2240  4  270 

Lime            .     .                         .i7s.ii.so  .0040  1  BOS 

Caustic  s.xla      ..                              21S.I44  (12s4  2.760 

Aluminum  dust 51.040  4211)  .660 

Aluminum  plates                            8,140  2364  .106 

Aluminum  ingots.                           1,257  .2104  .055 

Pebbles     .                                 100,675  .0090  5.190 

Coal     .                                   2,102,000  .0029  27  234 

Borax    ...                                    6.305  .0456  .086 

Power  per  kw.-hr.                  1,022,400  .0, '7  63.776 


.051 
.295 
.649 
.190 
.084 
.126 
.378 
.103 
.110 
.037 
.017 
062 
.052 
1  295 

S3  913 

Cost 
Per  Ton 
SO . 9564 

01:1s 
.0785 
.2784 

0249 
.0117 
.0166 

0788 
.0037 

7476 

S2.2464 


Mailing  Costs  at 

Goldfield  Consolidated  Mines  Co.,  Goldfield,  Xev.. 
in  it-  report  of  operation-  in  1915,  has  compiled  a  num- 
ber of  tahles  of  interest  and  value  to  operating  en 

TABLE    1.    INDIVIDUAL    ITEMS    CONSTITUTING    CONCEN- 
TRATE-TREATMENT EXPENSE 


Item 

Cyanide     

Zinc  dust 

Lime    

acetate 


Price 

Quantity 

I„fr  l"nit 

130,972  11,. 

-  15  11, 

.00669 

134.4 

I  •  

• 


Litharge    .  .  . 



I'll;  lead 



■    '-loth    

•    :   ■  ■ 

parts 


I  ■-on  ore 

Total   sup] 

1  pcratlne    ! 

P  labor 

r    


Quantity 

Cost 

per  Ton 

Concen. 

5.76  lb. 

$1,008 

1,  67  lb. 

.212 

1,370  19  pal 

.219 

. :,  1 6 

5.91  11. 

.14  2 

".11  11,. 

in.:, 

027 

.015 

'117 

0  "1  11. 

.001 

0.34  lb. 
11.4  4  lb. 
0.11  lb. 


0.169  sh. 
0.023  sh. 


.003 
.006 

.036 


Labor 
$0,020 


.028 
.001 
002 


.008 
.001 
.019 

.034 
.001 
.001 
.001 
.004 
.006 
.005 


Totals   $0,292 

Per  cent,  of  total  cost  of 

milling-   

Per     cent,     of     combined 

cost      of      milling      and 

concentrate   treatment. 


Department 
Crushing  and  conveying. 

Stamping    

Chilean    milling 

Elevating  and  classifying 

Tube   milling 

Concentration    

Neutralizing    

Settling    

Dissolution    

Filtering    

Tailing    expense 

Assaying    

Precipitation    

Refining    

Water    

Surface  and   plant 

Steam   heating 

Storehouse   and  office.... 

Stable    

Watchmen    

Superintendence  and 

foremen     

Lighting    

General    expense 

Mill    tools 

Electrical  department... 
Pumping  battery  water. 
Experimental    


Sup- 
plies 
$0,007 
.039 
.032 
.003 
.062 
.009 
.072 
.071 
.355 
.018 

'.012 
.044 
.021 
.039 
.003 


.004 
.015 
.003 
.004 


Power 
$0,007 
.059 
.041 
.005 
.091 


.019 
.173 
.048 
.078 
.083 
.403 
.058 
.001 
.014 
.062 
.037 
.039 
.007 
.002 
.009 
.002 
.019 

.034 

.nit; 
.007 
.005 
.019 
.022 
.009 


Per 
Cent. 
Total 


6.22 
1.34 

12.23 
3.39 


28. SO 
4.10 
0.07 
0.99 
4.3S 
2.62 
2.76 
0.50 
0.15 
0.64 
0.15 
1.34 

2.40 
1.13 
0.50 
0.35 
1.34 
1.56 
0.64 


i.29S      $1,414      100.00 


0.65        58.27        21. OS      100.00 


!        49.76        18.00        S5.39 
TABLE   3.    INDIVIDUAL   ITEMS   CONSTITUTING   MILLING 
EXPENSE 


Item 
Cyanide 
Zinc  dust 


Quantity 
1,931  lb. 
.106  lb. 


Lime    8,225,140  lb. 


.  .  .93.47S.014  gal. 


Water 
Lubricatic 

Borax    1,215  1b. 

Litharge     101,730  1b. 


Price 
per  Unit 
$0.17566 
.10952 
.00665 
.09072 
.04746 
.159S4 


Pig   lead 

Shoes   and    dies.  .  . 

Pebbles,    flint 

Pebbles,    rock 

Tube-mill   linings. 

Chilean    steel 

Machinery  and  re- 
pairs     

Screens    

Office   supplies. .  . . 

Filter    cloth 

Iron  and  steel.  .  .  . 

Assaying    

Hose  and   fittings 
Pipe   and    fittings 

Lumber    

Crusher  parts.  ... 

Coal    

Coke    

slag  ; 

Pump    parts 

Waste    

Electrical 

tion  and  repair. 
ral    stores.  .. 

Fuel    oil 

Iron  ore 

Belting    

Total   supplies.  . 
Operating     labor.  . 

Repair  labor 

Power     


3,040  lb. 
185.249  lb. 

1.039,302  lb. 
122,750  11,. 
91.795  lb. 
127,296  lb. 


.11816 
.07764 
.05S45 
.05263 
.01545 


Quantity 

per  Ton 

Concen. 

1.61  lb. 

0.36  lb. 

21.31  lb. 

0.63  lb. 

0.20  lb. 

242.23  gal. 

'  0.66a i  "lb. 
0.26  lb. 

i  11, 

0.48  lb. 
2  69  lb. 
1.09  lb. 
0.24  1b. 
0.33  1b. 


70  tons 

•  1 00  in 
21,735  lb. 


15  054:-: 
.00731 


0.36  lb. 
0.23  lb. 
0.06  lb. 


is, 142  shifts   4.566 
C.526  sh.  4.572 

1,600  hp.       72.00 


0.047  sh. 
0.017  sh. 
1.513  hp. 


Cost 

per  Ton 

Concen. 

$0,284 

.039 

.142 

.057 

.009 

.039 

.006 

'.020 
.004 
.025 
.042 


.015 
.004 
n,ii 
.007 
.010 
.013 
.001 
.004 
.004 
.004 
.003 


.014 
.020 
.003 
.001 
.006 

.824 
.215 

"77 
,29S 


>i  of  material  of  all  kinds  is  given  in  con- 
and  costs  are  shown  with  great  accuracy. 
The  mil]  opi  rated  at  ii-  maximum  efficiency  and  aver- 
age T-0-"''  day.     This  is  a  higher  daily  average 
by  1  10  tons  than  for  any  other  year  in  its  history.     An 
iry  of  90.45  %   was"  made,  which  in  view  of 
're  treated,  is  to  be  considered  good  work. 
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The  costs  were  the  lowest  that  have  ever  been  achieved  here 
and,  compared  with  the  previous  year,  show  a  reduction 
of  22c.  per  ton.    The  reduction  is  attributable  to  increased 

tonnage,  reduction  in  the  consumption  of  chemicals  and 

TABLE  4.    SEGREGATION  OF  CONCENTRATE-TREATMENT 

COSTS 

Per  Ton   of  Concentrate  Treated 

Per 

Sup-  Cent. 

Department                            Labor      plies      Power     Total  Total 

Raw   cyanidation $0,076      $0,385      $0,179      $0,640  15.58 

Filtering  and  conveying.        .170         .035         .041         .246  5.99 

Roasting    280         .589         .112         .981  23  NT 

Acid    treatment 069          .161          .239          .469  11.41 

Cyanidation      of      roasted 

product    091          .917          .197        1.205  29.33 

Assaying 012          .026         03S  0.92 

Precipitation   of  copper..        .055          .044         ....          .059  1.44 

Precipitation    015          .083          .020          .118  2.87 

Refining    030          .040         070  1.70 

Disposal  of  tailings 026          .016          .010          .052  1.27 

General    expense 003          .009         012  0.29 

Water    219         219  5.33 

Totals   per   ton    of  con- 
centrate        $0.S27      $2,484      $0,798      $4,109     100.00 

Totals  per  ton  of  ore.  .        .049  .146  .047  .242 

Per  cent,   of  total   cost  of 

concentrate   treatment.      20.13        60.45        19.42      100.00 
Per     cent,      of     combined 

cost      of      milling      and 

concentrate    treatment.        2.96  8.81  2.84        14.61 

in  the  cost  of  power  through  more  accurate  regulation  of 
the   peaks   with   a   correspondingly   higher  power   factor. 
The  accompanying  tables  give  a  full  and  clear  account 
of  the  milling  work  done  and  the  results  obtained. 

m 
Tlhe  T©ira<n>pgvlh\  IBeltnmoimtt  MnSIl 

The  milling  plant  of  the  Tonopah  Belmont  Develop- 
ment Co.,  at  Tonopah,  New,  treated  165,157  dry  tons 
of  ore  during  1915,  an  average  of  about  152  tons  per 
day.  This  ore  contained  a  total  of  32,348.289  oz.  of 
gold  and  3,237,602  oz.  of  silver,  an  average  grade  of 
0.196  oz.  of  gold  and  19.603  oz.  of  silver  per  ton.  Average 
\alue  was  $13.88  per  ton.  The  gross  value  was  $2,292,913, 
calculating  silver  in  bullion  at  50c.  per  oz.  The  average 
per-ton  value  was  lower  than  that  of  the  previous  year 
by  $2,838,  or  about  17%.  The  average  recovery  was 
96.18%  of  the  gold  and  91.69%  of  the  silver  contents; 
a  combined  extraction  of  92.97%. 

The  average  number  of  stamps  dropped  was  50.  out 
of  a  total  of  60,  and  the  average  2  1-hr.  duty  per  stamp 
was  9.15  tons.  The  daily  average  tonnage  for  the  361 
days  of  actual  operation  was  457.5  tons. 

The  average  direct  nulling  cost  was  $2,366  per  ton, 
21c.  per  ton  higher  than  the  similar  cost  for  the  preceding 
year.  The  indirect  cost  for  milling  was  $0,316  per 
ton,  a  little  less  than  lc.  lower  than  the  previous  year's 
similar  cost.  The  average  total  milling  cosi  was  $2,682, 
or  $0,118  higher  than  the  similar  cost  for  the  previous 
year.  The  direct  cost  of  production  of  the  unit  ounce 
of  dore  bullion  was  $0.13.  The  higher  cost  per  ton 
and  per  ounce  of  metals  produced  was  due  in  pari  to 
the  lower  tonnage  handled,  but  chiefly  to  the  increased 
cost  of  chemicals  ami  other  supplies.  Thus  the  increased 
direct  milling  cosi  was  almosl  wholly  due  to  advances 
in  prices.  The  consumption  costs  of  cyanide,  lead 
acetate,  zinc  dust  and  grinding  pebbles  account  for  over 
L8c.  of  the  increase. 

The  only  change  in  filtering  equipment  or  process  is 
in  the  adoption  of  a  new  style  of  filter  leaf  with  which, 
after  fair  tests,  the  mill  has  been  equipped.  The  new 
leaf  is  cheaper  as  to  first  cost  than  those  previously  used 
and  has  a  further  ami  greater  advantage  of  more  thorough 
cashing,  by  which  the  soluble  losses  have  been  redui  ed  by 


Dearly  one-half.  The  Belmont  tube-mill  liners,  installed 
during  the  previous  year  have  proved  satisfactory,  this 
equipment  having  reduced  the  tube-mill  cost,  as  com 
pared  with  silex  lining,  by  nearly  3.5c.  per  ton  of  ore 
ground.  The  accompanying  table  shows  the  segregated 
costs  of  milling  at  the  Tonopah  plant. 

The  Millers  plant  was  operated  throughout  the  year 
as  a  custom  mill,  treating  56,7  35  tons  of  custom  ore 
of  .-in  average  per  ton  content  of  0.309  oz.  of  gold  and 
25.01  oz.  of  silver,  having  a  gross  value  of  $1,730,516. 
Recoveries  of  93.759?  of  the  gold  and  10.13%  of  the 
silver  were  made,  tin'  combined  recovery  being  91.33% 
of  the  total  value.  The  combined  recoveries  were  ureater 
by  3.359?  than  those  of  previous  years.  The  average 
direct  milling  cost  was  $3.57  per  ton,  and  the  average 
indirect  milling  cost  was  $0,228  per  ton.  The  direct 
cost  of  production  per  unit  ounce  of  dore  bullion  was 
$0,156.  The  increased  recoveries  and  decreased  costs 
were  due  almost  entirely  to  the  installation  of  the  con- 
tinuous-deeantation  system,  during  the  previous  year  in 
place  of  the  old  filter  method  of  operation.  The  cost 
of  remodeling  the  mill  for  the  new  process,  amounting 
to  $21,930,  of  which  a  balance  of  $19,662  was  due  at 

DETAILED   MILLING   COSTS   AT    TONOPAH   MILL 

Cost 
per  Ton 

Crushing  and  conveying   *°'?o} 

Stamping     -331 

Classifying      02  i 

Tube   milling    •»»» 

Thickening      056 

Concentrating    -^l. 

Agitating    slimes    -864 

Filtering    and    discharging    slimes    187 

Precipitating      22j 

Assaying    JJJ? 

Refining     »*} 

Lighting     011 

Shaft    bosses    "■>„ 

Watchmen     "°9 

Surface   and   plant    -016 

Total   direct  cost    $2,366 

Administration    *°n?I 

Office  and  storehouse    '■  i  ' 

Taxes   and    insurance    •"'" 

Depreciation     j-'l 

General    expense    ■"' ' 

Total    indirect    cost     $0,316 

Total    milling    cost    $2,682 

Combined  Milling  Costs 

Labor,   per   dry   ton    '?-|?o 

Misc.  and   sup-,  per  dry   ton    Lhi 

Power,    per    dry    ton    •*'- 

Total    milling    cost    $2.6s2 

the  beginning   of    the  year,   has   been   since   completely 
refunded. 

During  the  year  1,018  tons  of  sweepings  has  been 
recovered  under  a  leasing  system  from  the  impounded 
Tonopah  tailings.  This  contained  an  average  of  0.313 
oz.  gold  and  55. 92  oz.  of  silver  per  ton.  a  total  gross 
value  of  $34,328.  The  net  return  from  the  sweepings 
was  $4,836.  A  small  mill  to  treat  this  material  will  be 
installed,  to  cost  less  than  $10.00(1.  and  the  capital  ex- 
penditure should  be  returned,  together  with  some  profit, 
by  the  end  of  the  tirsl  season  of  operation. 
'  A  tiie.  iii  December,  1915.  caused  by  the  breaking  of 
an  0il-feed  pipe  to  the  bullion  furnaces,  almost  destroyed 
the  refinery  at  the  Tonopah  plant,  but  with  small  loss.  No 
producl    <vas    lost,  since  a  cleanup  had  just  been  made. 

Itlclntyre  Porcupine  Mines,   Ltd.,  in  its  report   for  the  year 

ended  Mar.  31.  1916.  shows  a  total  of  105,758  tons  milled  at  a 
total  cost  of  S102.3S9.  or  $0.9681  per  ton.  The  mill  ran 
of  the  possible  time  and  made  a  recovery  of  95.6%.  Labor 
cost  was  $0.2531  per  ton;  supplies,  $0.5263;  power,  $0.1392,  and 
shops,  $0.0495  per  ton.  The  new  unit  of  the  mill  was  completed 
in  March.    1916.  at  a  cost  of  $48,063. 
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EXPERIMENTAL  PLANT  OF  THE  NEW  CORNELIA  COPPER  CO.  IN  THE  AJO  DISTRICT  OF   ARIZONA 

The  company,  a  subsidiary  of  Calumet  &  Arizona,  is  building  a  new  town,  called  Cornelia,  modeled  on  the  plan  of 
Washington,  D.  C.  It  has  avenues  radiating  from  a  civic  center,  where  the  railroad  station  and  business  buildings  will 
be  located,   together    with   the   company's   offices.      A   separate  townsite  is  designed  for  Mexican  employees 


OVERTURNED  NATOMAS  NO.   7  DREDGE  IN  THE  AMERICAN  RIVER  FIELD.  NEAR   FOLSOM.  CALIF. 

This    remodeled    steel    dredge    was    put    into    operation    about   three  years  ago  and   has  worked  steadily   ut   to  the 

time  of  the   accident 
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contained  in  fresh  rock  in  which  even  the  hypersthene  is 
unchanged.  There  is  no  hint  of  a  channel  through  which 
the  sulphides  could  have  arrived  at  their  present  position. 
The  foot  wall  of  marginal  deposits  may  be  of  any  kind 
without  affecting  the  character  of  the  ore,  and  at  one  point 
or  another  all  of  the  older  rocks  of  the  region  are  found 
in  this  position.  The  orebodies  occur  at  outward  bends 
of  the  norite  and  no  ore  nor  even  pyrrhotite-norite  oc- 
curs  at  pronounced  inward  bends  of  the  margin. 

Where  a  bay  of  the  sort  just  mentioned  had  no  outlet 
into  the  country  rock  a  marginal  ore  deposit  is  found; 
but  when  there  was  faulting  or  Assuring  the  ore  and  norite 
made  their  way  outward,  often  in  very  irregular  ways, 
and  the  orebodies  may  be  strung  out  for  three  or  four 
miles  from  the  edge  of  the  norite,  forming  what  have  been 
called  offset  deposits.  Sometimes  a  continuous  dike-like 
band  of  norite  ties  an  offset  deposit  to  the  edge  of  the 
main  sheet  of  norite,  as  at  Xo.  3  mine,  Copper  Cliff,  but 
in  many  eases  no  certain  connection  can  be  traced,  though 
norite  or  pyrrhotite-norite  is  present  at  all  offset  mines, 
no  matter  how  far  from  the  edge. 


Geo  florae  ad   Relsitln©!ras  of  ftlhe 
SuadSmsry  Maclftel  ©res 

As  a  recent  writer  in  the  Journal  has  expressed  very 
decidi  as  to  the  usually  accepted  theory  of  the 

origin  of  the  Sudbury  nickel-copper  ores  it  may  not  be 
amiss  to  review  the  reasons  which  support  the  theory  of 
magmal  I  ion  as  applied  to  them. 

Most  of  the  important  ore  deposits  of  the  region  were 
igo,  before  much  was  known  of 
Imi  the  keen-sighted  prospectors  were  struck 
by  the  fact  that  all  the  deposits  were  associated  with 
"diorite."  The  study  of  fresh  specimens  of  the  rock  with 
the  microscope  proved  that  the  so-called  diorite  is  really 
norih  :  and  Barlow  and  other  geologists  interpreted  the 
sulphide  deposits  as  magmatic  segregations  from  the  nor- 
ite. No1  lung  afterward  it  was  proved  by  T.  L.  Walker 
that  the  norite  with  which  the  ore  is  associated  passes  up- 
ward into  micropegmatite  in  certain  characteristic  Iocali- 

The  writer,  then  geologist  to  the  Bureau  of  Mines  of 
Ontario,  was  instructed  t<>  map  the  region,  and  with  vari- 
ous assistants  carried  on  field  work  there  for  three  years, 
with  the  resull  thai  the  norite-micropegmatite  was  proved 
lw  form  a  boat-shaped  Laccolith  having  a  synclinal  arrange- 
ment, separating  ancient    rocks  beneath   from  sediments 
:   Animikie  age. 
It  was  found  also  that  there  are  several  interesting  rela- 
between  the  eruptive  sheet  and  the  orebodies.    They 
er  and  outer  edge  of  the  norite  or 
strung  j    irregular  dike-like  projections  from  it. 

For  i  orebodies  at  the  edge  of  the  norite 

called   "marginal  deposits"  and   the  others  "offset 
I  i  of  the  field  work  confirmed 

delusions  of  the  prospectors. 

Veins  in  Counted   Rock 

tieet  from  the  inner  to  the 
mine,  such  as  the  I  reighton,  the 
micropegmatite  gradually  merges   into   norite,  which  is 
ud  af  ter  a  timi  to  be  spotted  with  blebs  of  ore.    As  the 
mine  is  approached  thesi  nmerous  un- 

til half  of  the  rock  or  more  consists  ot  sulphides.  The 
margin    between    the    pyrrhi  the    ore    is 

iv   far  from  u   included 

with  the  ore  in  n  ontains  more  or 

•      -   and    also   often 
k  :•:  and  sometimes  of  no  it 
:         ided,  liki 

-  in  veinliki  u   a  short 

lore  or 
an    gr<  at  di 

from 

mnded  by  unchang  •   the  pyrrhotite-norite 

mentioned  bi 

of  thin  se  ■  ,,],,  some 

of  the  marginal  d 


Orebodies  ix  Thickest  Sheet 

The  norite-micropegmatite  sheet  varies  a  good  deal  in 
thickness,  and  the  largest  orebodies  occur  in  general  where 
the  sheet  is  thickest  :  and  where  it  is  unusually  thin,  as 
in  the  township  of  Morgan,  no  ore  has  been  found.  The 
character  of  the  ore  in  unfaulted  marginal  mines  is  very 
uniform,  often  consisting  to  the  eye  of  pyrrhotite  and  a 
smaller  amount  of  chalcopyrite  only,  though  in  some  mines 
pentlandite  may  be  found  also.  It  has  been  shown  by 
Campbell  and  Knight  that  pentlandite  occurs  in  all  the 
ores,  and  their  excellent  work  makes  it  probable  that  this 
is  the  only  important  nickel-bearing  mineral  in  the  region. 

In  unfaulted  marginal  mines  there  is  usually  twice  as 
much  nickel  present  as  copper,  though  near  the  country 
rock  the  amount  of  chalcopyrite  always  increases,  and  in 
offset  mines,  where  rock  is  usually  present  in  larger 
amounts,  copper  commonly  surpasses  nickel  in  quantity. 

In  all  the  mines  there  are  evidences  of  slight  migration 
of  the  minerals,  especially  chalcopyrite,  since  the  deposits 
were  formed,  and  in  some  of  the  narrower  offsets  changes 
due  to  water  action  seem  to  be  of  considerable  importance. 

The  statement  of  facts  just  given  represents  the  results 
of  field  work  covering  the  whole  of  the  basic  edge  of  the 
norite,  including  visits  to  every  known  ore  deposit  and 
prospect,  and  details  may  be  found  in  reports  of  the  Bu- 
reau of  Mines  of  Ontario  and  in  a  monograph  on  the 
nickel  industry  published  by  the  Mines  Branch  at  Ottawa. 
pies  illustrating  the  features  mentioned  may  be  seen 
in  the  Royal  Ontario  Museum  and  in  the  working  collec- 
tions of  the  University  of  Toronto. 

How  are  the  relations  mentioned  above  to  be  accounted 

for?     My  assistants  and  I  often  discussed  the  matter  as 

md  it  was  forced  upon  us  that  the 

of  the  ore.     It  is  evident  that  the 

jjhtest  part  of  the  eruptive  sheet,  the  micropegmatite,  is 

,,;l    top  downward    into   the   somewhat    heavier 
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norite.  This  becomes  charged  with  blehs  of  ore  ai  its  low- 
i-t  points  and  passes  into  pyrrhotite-norite,  which  is  fol- 
lowed by  the  heaviest  material  of  all,  the  ore,  settling  into 
all  the  hollows  of  the  floor.  Where  there  were  outlets  the 
heaviest  and  most  fluid  parts  of  the  magma  penetrated 
tin'  country  rocks  forming  the  offset  deposits. 

The  conclusion  is  irresistable  that  the  sulphides  were 
once  part  of  the  molten  magma  and  that  there  was  a  slow 
gation  in  the  eruptive  sheet,  which  averages  a  mile 
and  a  quarter  in  thickness,  the  materials  arranging  them- 
selves according  to  their  specific  gravities.  The  separation 
was,  however,  not  complete,  since  pyrrhotite-norite,  often 
in  immense  amounts,  overlies  all  the  marginal  orebodies. 
This  rock  contains  innumerable  shots  of  ore,  caught  when 
i doling  advanced  too  far  to  let  them  settle  to  the  bottom, 
just  as  shots  of  matte  may  be  caught  in  slag  in  blast-fur- 
nace practice. 

The  field  relations  noted  above  are  easily  demonstrated 
and  have  been  seen  by  many  geologists,  including  a  large 
part  of  the  members  of  the  Geological  Congress,  who  were 
-ill-lied  as  to  the  correctness  of  the  magmatic  segregation 
theory  in  accounting  for  the  facts.  It  would  almost  seem, 
however,  that  Knight  has  confined  his  fieldwork  to  regions 
outside  the  norite-micropegmatite  sheet,  since  in  his  dis- 
cussion of  the  relations  he  does  not  even  refer  to  these  per- 
fectly evident  features.  Just  how  he  reaches  his  sweeping 
conclusion  that  the  magmatic  theory  is  untenable  is  not 
evident,  since  none  of  his  arguments  seem  to  have  any 
bearing  on  the  subject.  The  statement  that  there  are  later 
granites  near  or  even  cutting  some  of  the  orebodies  is 
correct,  but  the  segregation  process  was  complete  before 
these  granites  were  erupted,  so  that  they  evidently  were 
not  the  bearers  of  the  ore.  The  statement  that  the  co  irsi 
granite  beneath  the  Creighton  orebody  is  later  than  the 
ore  does  not  agree  with  my  own  observations  nor  with 
the  more  recent  studies  of  Howe,  but  even  if  it  were 
younger  no  reason  can  be  assigned  why  granite  should  not 
come  beneath  an  already  existing  orebody. 

His  second  argument,  that  the  Worthington  orebody  is 
simply  a  basic  dike,  agrees  well  with  the  magmatic  -  g- 
regation  theory,  since  this  long  dike-like  offset  is  trace- 
able from  the  norite  edge  near  Victoria  Mines,  and  pyrrho- 
tite-norite, a  basic  rock,  occurs  at  every  mine  and  pros- 
pect along  it.  The  norite  and  ore  were  squeezed  into  all 
the  interstices  of  this  long  brecciated  zone  and  form  the 
matrix  of  a  sort  of  breccia  to  be  found  here  and  there  for 
miles.  The  argument  drawn  from  the  Frood,  or  Xo.  3 
mine,  is  equally  beside  the  point.  The  ore  and  norite  have 
penetrated  most  intricately  all  the  fissures  of  the  country 
rock  and  ore  naturally  occurs  in  crushed  and  brecciated 
zones  of  graywacke,  as  well  as  other  rocks.  It  may  be 
added  that  most  of  the  many  thousands  of  tons  of  ore 
mined  at  the  Frood  were  literally  pyrrhotite-norite.  The 
members  of  the  Geological  Congress  took  typical  spe.  i- 
mens  of  this  rock  from  the  ore  cars.  The  statement  made 
that  granite  and  greenstone  are  spotted  with  ore  in  the  same 
way  as  the  pyrrhotite-norite  does  not  at  all  accord  with 
my  observations.  The  pyrrhotite-norite  is  often  perfectly 
fresh  rock  with  the  blebs  of  ore  clean  cut  and  completely 
inclosed  in  unchanged  rock  minerals,  while  the  granites 
and  greenstones  which  are  spotted  with  ore  have  been 
greatly  weathered  and  attacked.  It  is  quickly  seen,  also, 
that  the  sulphides  in  the  latter  rocks  are  mainly  chalco- 
pyrite,  while  the  pyrrhotite-norite  contains  mainly  pyrrho- 
tite.     In  any  case  the  amount  of  pyrrhotite-norite  is  enor- 


mous, while  the  country  rocks  are  seamed  and  spotted 
with  ore  onl\  on  a  small  scale  and  close  to  orebodies.  That 
secondary  changes  have  taken  place  in  and  neai 
has  never  been  disputed,  and  this  fad  does  no!  conflict 
with  the  magmatic  segregation  theory,  which  accounts  for 
the  origin  of  the  ores  and  not  for  their  later  migrations 
or  changes. 

Knight's  citation  of  op] ints  of  the  magmatic  segrega- 
tion theon   is  rather  m tunate.     *'.  W.   Dickson,  one 

of  tin-  earliest   op] snts  of  the   theory,   called   on   me 

sol fears  ago,  spent  several  hours  with  the  microscope 

over  tin  thin  sections  of  pyrrhotite-norite  from  Creighton 
and  elsewhere,  and  could  not  deny  that  they  favored  the 
magmatic  theory.  Keck,  who  at  first  opposed  the  tht 
is  a  firm  convert  to  it.  as  may  be  seen  from  the  last  edition 
of  his  Erzlagerstatten.  Ee  went  over  the  ground  with  T. 
L.  Walker  during  the  Geological  Congress  and  made  no 
objection  to  the  usual  interpretation.  In  a  letter  sent  me 
after  returning  to  Freiberg  he  expresses  his  pleasure  in 
the  excellent  demonstration  given  at  Sudbury.  If  Knight 
had  read  to  the  end  of  E.  Howe's  paper  on  the  Sudbury 
Nickel  Deposits  in  the  June  number  of  Economic  G>  a 
lie  would  have  found  that  the  Creighton  orebody  is  ac- 
counted for  by  magmatic  segregation,  though  the  theory 
receives  a  somewhat  different  form  from  the  usual  one. 

As  the  presence  of  later  granites  in  or  near  certain  ore 
deposits  of  the  Sudbury  region  seems  to  Knight  convinc- 
ing proof  that  they  are  not  of  magmatic  origin  one  natur- 
ally asks  how  he  accounts  for  the  Sultana.  Levack,  Whistle, 
Garson  and  other  marginal  mines  which  are  miles  away 
from  any  late  granite  and  rest  upon  greenstone,  anortho- 
site  or  Laurentian  gneiss  and  yei  nave  the  same  character 
as  orebodies  close  to  the  suspicious  granites. 

Knight  has  done  such  admirable  work  at  Cobalt  and 
elsewhere  that  I  feel  sure  a  few  days'  examination  of  the 
field  relations  of  the  norite  and  ore  under  the  guidance  of 
T.  L.  Walker  or  the  present  writer  would  convince  him 
that  the  magmatic  segregation  theory  is  not  the  untenable 
affair  that  he  imagines.  It  would  be  a  pleasure  to  Walker 
and  myself  if  other  geologists  interested  in  the  problem 
would  join  us  in  such  an  excursion. 

A.  P.  Coleman, 
University  of  Toronto. 

Toronto.   Can..  June   14,   1916. 


Sttaiadl  foip  M©.cIraiiH&e=D2*£Ill 

In  the  Journal  of  .May  20  was  a  description  of  a 
home-made  stand  on  which  machine  drills  could  be 
bolted  while  making  repairs  to  render  them  much  more 
sible  than  when  laid  on  a  bench. 

While  it  might  cost  a  little  more,  it  would  certainly 
he  much  more  advantageous  to  purchase  a  tripod  for 
this  purpose,  instead  of  using  this  home-made  stand. 
The  latter  would  not  be  stiff  enough  to  test  the  drill 
after  the  repairs  had  been  made,  whereas  with  a  tripod 
with  weighted  legs,  a  big  block  of  wood  can  be  set  in 
or  on  the  ground  and  the  drill  can  lie  run,  allowing  the 
chuck  to  strike  on  the  block,  and  the  efficacy  of  the 
repairs  made  can  thus  be  determined  before  the  drill  is 
shipped  underground. 

New  York,  June  6,  1916.  M.  R.  Percy. 
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A.dloptioira  ©if 
Meforiic  S^sdem 
In  these  days  when  Mr.  McAdoo  is  being  asked  by  the 
Standards  to  push  along  the  compul  o 
ti,,n  of  the  metric  system  into  this  country  by  advocating 
it  a1  I  e  in  Argentina,  it  is  interesting  to  have 

n  little  side  light  on  Arg  ntine  conditions  as  regards  the 
i  be  metric  sj  stem. 

Qg  excerpt   from  the  May   aumber  of  The 
Americas,  published  bj  the  National  Citj    Bank  of  New 
and  appearing  in  the  .linn-  29,  1916,  issue  of  the 
_!„,,  :  icle  en  "How  to  Trans- 

late Argentine  Prices,"  by  E.  F.  DuBrul.  It  will  lie 
noticed  that  while  the  metric  system  is  by  law  made  com- 
\  ntiiia.  they  still  continue,  according  to 
this  article,  to  measun  greal  estates  in  square  leagues 
and  the  square  league  varies  in  different  provinces.  The 
metric  nnii  has  not    irpplanted  this  older  one. 

tin-  article,  occasionally  old  Argen- 
tine measui  ;hts  eonie  up  and  puzzle  the 
counl  that  there  are  a  good  many 
of  them.  Evident!]  there  would  be  as  little  success  in 
.  in  abolishing  our  own  present  measurements 
;i-  there  would  be  in  any  other  country,  and  this  article 
merely  confirms  the  mass  of  other  evidence  offered  by 
Mr.  Halsey  and  Mr.  Hale  to  the  effect  that  a  compulsory 
metric  system  merely  add-  another  system  and  does  no1 
replace  the  old  units.  The  extract  referred  to  is  given 
i  ith: 

Great  estates  In  Argentina  are  often  measured  in  square 
leagues.  The  square  league  is  measured  differently  in  dif- 
ferent parts  of  the  country,  being  equal  to  10.4255 
sq.mi  Buenos   Aires,    Santa    F§   and    Entre 

■ccs    and    to    9.6529    sq.mi.     (6.177.S5    acres)    in    the 
National    Territories,    with    rarylng    sizes    in    other    provinces. 
In    San    Luis,    Mendoza,    San    Juan    and    Catamarca    the    square 
ie  equals  2,615.627  hectares,  in   Cordoba,   2.709.827;  in  Cor- 
■  .-.     2. 701. OSS;     in     Tucuman.     2.662.560;     in     Santiago     del 

These    are     the     metric     measurements.       Occasionally     the 
Stent  "old  Argi  isurements  come  up  and   puzzle 

the  reader.     A  few  0 

Onza         1.012803  oz.    =   28.7125  grams 
Libra    =    1.012803  II).    =    0.4594   kilos 
Arroba  =   25.32  lb.   =    11.485  kilos 

15  94   kilos 
Tonelada    =   0.904288  English  tons     -    o.nsi  s   metric  tons 
Pulgada  =   0.947  .  rn. 

Tie    —   0.947  ft.   =   0.2886  m. 
Vara   =    0.947  yd.       0.866  m. 
Cuadra   =   4.17  acres         1.6871    hectares 
fCuartllla   =    7.549188   gal.         34.2992   liters 

hels   -     1.8719   licet. ii 
Cuarta   =    1.0465  pt.    =   0 

.      hters 
liters 
Barril   =    16.72S  gal.   =  7.< 
; 

16   179   kilos 
i   of  suite, i   hld<  ■;"  768  lb.         27.564   kilos 

ei  eskins  S0.384   11  i ::  7s-   kilos 

quintal  is  a  metric  measurement  equal- 
ing 1"" 

as   variously  stated. 
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ranged  to  hold  its  meetings  the  latter  part  of  the  week. 
Si  pt.  28,  29  and  30  being  the  dates  chosen,  and  at  least 
one  of  these  days  will  be  devoted  to  papers  relative  to 
the  chemical  industry.  Many  other  societies  are  arrang- 
ing to  hold  meetings  at  the  same  time. 

The  Bureau  of  Commercial  Economics  at  Washington 
is  cooperating  with  the  exposition  by  arranging  an  elab- 
orate program  of  motion  pictures  covering  subjects  deal- 
ing with  the  industries  depending  on  chemistry.  Many 
of  these  films  will  be  shown  for  the  first  time  at  the  ex- 
position. Among  others,  films  on  the  following  subject 
will  be  shown  :  The  manufacture  of  explosives,  silver  mi 
ing,  mining  and  manufacturing  of  iron,  and  the  manu 

Eai  lure   of   steel. 

Indications  are  that  this  will  be  a  greater  success  than 
the  exposition  held  last  year. 
'& 

Butte  Correspondence 

The  Bureau  of  Safety  of  the  Anaconda  Copper  Mining 
Co.  has  made  first  aid  an  important  part  of  its  activities. 
This  work  was  begun  by  the  Bureau  of  Mines  rescue  car 
coming  to  Butte  and  training  a  small  number  of  men 
in  the  principals  of  first  aid  to  the  injured.  From  the 
work  done  by  these  few  men  it  was  soon  noted  that  there 
was  less  infection  of  wounds  in  cases  that  received  first- 
aid  attention;  also,  first  aid  helped  considerably  in  acci- 
dents where  men  were  overcome  by  gas  or  electric  shock. 
In  the  early  spring  of  1915,  when  the  advantages  of  first 
aid  lunl  become  apparent,  the  Bureau  of  Safety  asked  the 
Bureau  of  Mines  again  to  send  the  rescue  car  to  Butte. 
The  car  arrived  on  Feb.  15  and  was  used  until  May  10 
in  giving  first  aid-training  in  Butte.  Anaconda  and  South- 
ern  Cross. 

Original  Mink  Team  Eepresexted  Montana  at  the 
National  Fikst-Aid  Meet 

On  May  9  a  first-aid  contest  was  held  at  Columbia 
Gardens,  Butte.  Much  interest  was  manifested  in  this 
work,  and  more  than  2,500  people  turned  out  to  witness 
the  contest.  The  two  teams  that  made  the  highest  score 
were  sent  to  Billings,  Mont.,  to  participate  in  the  Mon- 
tana state-wide  contest  on  July  23-24,  and  brought  home 
to  Butte  and  Anaconda  the  highest  honors,  having  won 
both  first  and  second  prizes  respectively.  After  the 
Billings  contest,  the  company  decided  to  send  a  team  to 
San  Francisco  to  take  piart  in  the  national  first-aid  con- 
ad  field  meet.  For  the  purpose  of  determining  which 
team  should  represent  the  company  and  the  State  of 
Montana  at  this  meet,  a  series  of  contests  was  held  dur- 
ing August,  resulting  in  the  Original  Mine  team  going  , 
to  San  Francisco  where  it  made  a  very  creditable  show- 
ing in  the  national  contest. 

First-aid  work  was  also  inaugurated  at  the  Washoe 
smeltery  in  April,  L915,  and  during  the  visit  of  the 
n  -'  ie  car  at  Anaconda  51  men  received  the  train- 
ing, and  an  elimination  contest  was  held  to  determine 
which  team  should  represent  the  smeltery  at  the  Butte 
contest  on  May  9.  Immediately  following  the  Butte 
e  car  went  to  the  Great  Falls  smeltery. 

where  60  men  were  trai 1  and  a  contest  held  on  May  15. 

The  car  next  went  to  the  company's  coal  mines  at  Tracy, 
Mont.,  where  a  number  of  men  were  trained.  On  May 
39   a    contest    was   held    in   which  teams  from  the   Croat 
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Falls  smeltery,  the  Tracy  mine  and  several  other  mines 
at  the  Sand  Coulee  district  took  part. 

While  the  people  of  Butte  and  the  officials  of  the  Ana- 
conda company  are  proud  of  the  achievements  of  the 
winning-  teams,  they  are  still  more  indebted  to  the  first- 
aid  men  individually  lor  the  good  work  done  in  helping 
injured  men  before  medical  aid  can  reach  them.  The 
real  value  of  the  first-aid  man  is.  of  course,  his  ability  to 
help  in  actual  cases  of  accident  and  injury.  The  winning 
if  prizes  in  first-aid  contests  is  a  secondary  feature;  the 
idea  in  holding  the  first-aid  contest  is  to  stimulate  public 
interest  in  this  work. 

In  line  with  its  policy  of  making  working  conditions 
e  and  healthful  as  possible,  the  Anaconda  company 
has  decided  to  put  this  work  on  a  permanent  and  sys- 
tematic basis,  and  for  this  purpose  has  employed  John  L. 
Boardman,  who  was  formerly  in  charge  of  such  work  for 
the  United  States  Bureau  of  Mines,  to  assume  direction 
1  both  of  the  first-aid  and  of  the  mine-rescue  work  in 
Butte.  A  new  mine-rescue  station  has  been  built  at  the 
Anaconda  mine,  ami  another  is  being  erected  at  the  Tram- 
way mine.  Plans  have  been  made  to  train  and  maintain 
a  mine-rescue  crew  of  five  men  on  each  shift  at  each 
mine,  and  in  addition  to  this  a  large  number  of  men 
will  be  trained  in  first-aid  work.  It  is  planned- to  register 
the  first-aid  men  and  devise  a  system  whereby  each  man 
will  be  given  credit  and  recognition  for  the  actual  first- 
aid  work  he  does.  This  system  will  serve  a  dual  pur- 
pose— first,  that  of  encouraging  men  to  take  first-aid 
training  and  thus  fit  themselves  for  properly  performing 
first  aid,  ami  second,  it  will  give  the  Bureau  of  Safety 
a  more  accurate  method  of  determining  the  value  of  first 
aid. 

Series  of  First-Aid  Contests 
A-  before  mentioned,  the  purpose  of  holding  first-aid 
contests  is  to  interest  the  public  in  the  work  rather  than 
to  promote  rivalry  between  the  teams.  Accordingly,  a 
s  of  contests  has  been  planned  for  the  present  sea- 
-  .  A  rule  was  made  that  no  team  entering  the  series 
should  contain  more  than  two  veteran  contest  men.  The 
advantage  of  this  rule  was  that  each  team  had  to  train 
four  new  men  with  which  to  fill  its  ranks.  The  contest 
was  arranged  on  the  same  general  plan  as  a  baseball  series. 
Twelve  teams,  representing  as  many  different  mines, 
entered  and  a  schedule  of  contests  was  so  arranged  that 
each  team  met  each  other  team  once  in  direct  •competi- 
tion. A  contest  is  held  each  week,  in  which  six  teams  take 
part  in  such  a  manner  that  each  weekly  contest  is  really 
six  contests  between  two  different  teams.  For  the  pur- 
pose of  illustration,  the  contest  schedule,  with  percentages 
made  by  each  team,  for  Friday  evening.  May  12,  is  given  : 

FIRST  CONTEST.   MAY   12,   1916 
Leonard  Team   (99.32';)   vs.  Bell  Team   (99.11%). 
Original  Team    (98.22%)   vs.  Mountain   View    (95.78%). 
Moonlight   Team    (98.72%)    vs.   Pennsylvania    (97. 7v     i 

SECOND  CONTEST.  MAY   12.   1916 
Bell  Team   (99.39%)   vs.  Moonlight  Team    (99.72%). 
Pennsylvania    (98.39%)    vs.    Original    Team    (99.22      I. 
Mountain   View    (98.39%)    vs.   Leonard  Team    (99.94%). 

At  theibeginning  of  the  series  a  list  of  48  problems  was 
given  the  teams,  and  for  each  contest  three  problems  were 
selected  from  the  list.  After  the  fifth  week  of  the  series 
a  new  list  of  31  problems  was  given  the  teams  and  three 
selected  for  work  at  each  contest  as  before.  By  this 
method    the    teams    will    be    obliged    to    practice    on    79 


problems  and  each  team  will  work  39  of  these  in  actual 
contests. 

While  it  is  rather  difficult  to  reduce  the  value  of  first- 
aid  work  to  a  dollars-and-cents  basis,  the  testimony  of 
the  physicians  ami  surgeons  in  regard  to  the  work  p 
its  good  effect,  and  the  interest  manifested  by  the  phy- 
sicians and  surgeons  of  Butte.  Anaconda  and  Greal  Falls 
in  donating  a  great  .leal  of  their  time  to  judging  the 
contests  and  -mn;:  lectures  to  the  men  is  greatly  ap- 
preciated by  all  connected  with  this  work. 

(Later) — Prizes  in  the  first-aid  contesl  between  teams 
of  the  various  Anaconda  mines  in  Butte  have  been  award- 
ed as  follows:  Moonlight,  $200;  Leonard,  $150;  Original, 
$125;  High  Ore.  $100;  Anaconda,  $75;  Mountain  View, 
$50.  The  I'oulin  and  Bell  teams  were  tied  for  seventh 
prize. 

'■' 


Defendant  mining  company,  owner  of  mineral  lands  in 
Missouri,  permitted  decedent  and  his  associates  to  pros- 
pect on  such  lands.  Finding  an  old  skid  boiler  which  had 
been  used  on  the  premises  for  many  years  by  miners  and 
prospectors,  decedent  obtained  permission  to  use  it. 
Shortly  afterward  a  leak  was  discovered  in  the  fire-box 
and  defendant's  employees  gratuitously  repaired  it.  Four 
weeks  later  the  boiler  exploded,  killing  decedent,  who 
was  attending  it  alone.  There  was  no  eye  witness  to  the 
accident. 

Decedent's  widow  sued  defendant  to  recover  damages 
on  the  theory  that  the  accident  was  due  to  the  negligent 
manner  in  which,  defendant's  employees  made  the  re- 
pairs, and  a  jury  returned  a  verdict  for  $6,000  in  her 
favor.  The  Springfield  Court  of  Appeals  has  reversed  the 
judgment,  however,  exonerating  defendant  from  liability 
on  the  ground  that  plaintiff's  proof  failed  to  establish  her 
claim  of  negligence  on  the  part  of  defendant,  or  its  em- 
ployees :  that  negligence  could  not  be  presumed  from  the 
mere  occurrence  of  the  accident,  since  plaintiff  had  elected 
to  rely  upon  a  claim  of  specific  negligence  in  the  manner 
in  which  the  repairs  were  made,  and  since  decedent,  and 
not  defendant,  controlled  boiler  at  time  of  the  explosion. 

Clhs'Oiniofiog^  ©ff  Mniaair&g?  ffotr 
J^aia©,,  B9I16) 

June  1 — Strike  of  miner-  on  Mesabi  Range  began 
about  this  date. — Eagle  White  Lead  Co.  and  Picher  Lead 
Co.  consolidated  as  Eagle-Picher  Lead  Co. 

June  5 — American  Zinc,  Lead  and  Smelting  Co.  pur- 
chased Granby  Mining  and  Smelting  Co. 

June  !> — First  six  smelter-fume  suits  against  the  Penn 
Mining  Co.  in  U.  S.  District  Court  at  San  Francisco, 
decided  in  favor  of  defendant:  eleven  more  eases  are  to 
be  tried  in  September. 

June  IS — National  Guard  of  entire  United  State- 
called  out  on  account  of  Mexican  situation. 

June  19 — Couldburst  in  Joplin  district  flooded  a  num- 
ber of  mines  and  curtailed  production. 

June  20 — Many  American  mine  employees  left  Mex- 
ico: Greene-Cananea  works  closed. 

June  2:> — Cresson  mine  in  Cripple  Creek  district 

June  30 — Yukon-Alaska  Trust  paid  initial  dividend. — 
Interstate  Commerce  Commission  ordered  an  investiga- 
tion into  the  Alaskan   railroad  and  steamship  situation. 
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Tlhe  Mexdcaira  Sat^aaitlaoia 
The  Mexican  situation  continues  in  the  mess  thai 
was  to  I"'  expei  ted  from  bungling.  We  put  a  large 
part  of  our  mobile  forces  into  Mexico  to  chase  a  single 
bandit.  Having  put  them  there  and  aot  having  caught 
the  bandit,  we  cannol  find  immediately  a  way  of  with- 
drawing them  without  letting  the  .Mexicans  think  they 
drove  us  out.  In  the  meanwhile  the  entire  National 
Guard  of  the  states  is  mobilized  to  keep  Mexican  bandits 
from  raiding  our  border,  which  the  Mexican  government 
i-  unable   to  attend   to  on   its  own   account. 

The  mushy-minded  of  our  fellow  citizens  are  now 
beginning  to  talk  of  the  pitifulness  of  things  in  .Mexico 
and  how  we  ought  to  go  to  the  help  of  people  there  with 
Red  Cross  expeditions,  etc.  Well,  we  ought  to  go  to  their 
help  .   bui    it  should  be  with  a  strong  hand, 

for  that  is  the  only  kind  the  Mexicans  mind.  It  ought 
to  be  recognized,  which  the  Washington  Government  has 
steadily  tailed  to  do,  that  anarchy  and  banditry  have 
been  the  chronic  state  of  things  in  Mexico  ever  since  that 
country  gained  its  independence,  save  for  the  period  when 
stablished  order  and  maintained  it. 
The  restoration  of  order  in  Mexico  will  he  effected  only 
by  such  methods  as  Diaz  used.  There  is  no  Mexican  in 
sighl  who  can  do  it.  The  United  States  sooner  or  later 
has  got  to  do  it.  The  present  imbroglio  will  be  cleared 
up,  but  intervention  is  merely  delayed.  It  will  not  be 
long  befon  some  other  clash  will  occur,  and  then  perhaps 
another,  Imt  of  course  the  patience  of  Uncle  Sam  is 
not  end 

Samniplliiffi^  ©IF  SpeMes* 
An   interesting  and  entirely   friendly   controversy   re- 
specting  the  pmper  sampling  of  speller  recently  arose  be- 
ll known  seller  and  an  important  brass  manu- 
facturer.    The   seller  agreed  to  furnish  two  carloads  of 
1  ed  to  contain  not  more  than 
lead.    The  cars  ha\  ing  arrived  at  the  buyer's  works, 
he  drew  10  slabs  from  each  and  finding  the  assays  to  ex- 
stipulab  d   lead  content,  called   for  an 
adjustment.    The  seller  senl  out  the  agent  of  a  prominent 
firm  ■  lew  sample  of  30  slabs 

ed  in  ad  am  -  to  abide  by  the 

ut.     The  seller  claimed   that    be 
should  be  ,     irload  of  spelter 

whereof  thi  the  guarantee,  that 

in  determining  the  a  i  imple  is  more  de- 

ie  and  that  the  condition.,  of  pro- 
duct    0f  uniformity 

i''  I"   Iter. 

''  on  the  ..the,-  hand,  ;  that  il a- 

-  of  brass-making  whei  h  Iter  is  introduced 

sitate  uniforri 
that  it  many  years  had  been 

to  draw  only  10  slabs  at   random  out  of  a  carload 
that  no  for  it. 


On  none  of  these  points  have  there  been  any  officia"; 
rulings.  The  specifications  of  the  American  Society  foi 
Testing  Materials  require  as  to  sampling  only  that  at  leasl 
10  slabs  shall  be  drawn.  In  the  contract  between  buyei 
and  seller  in  this  case,  and  probably  in  most  of  suet 
cases,  there  was  no  contractual  understanding. 

In  the  present  instance  the  assays  were  made  with  tht 
following  results,  those  marked  B  being  made  by  tht 
buyer  and  those  marked  S  by  the  public  assayer  acting  ir 
behalf  of  the  seller: 


No.  Pie 

ces 

Lead.  % 

Iron,  '; 

30 

0.491 

0.013 

12 

0.644 

0.012 

10 

0.737 

0.013 

30 

0.758 

0.021 

12 

0.616 

0.023 

10 

0.667 

0.021 

The  interesting  thing  about  these  assays  was  that  in 
the  ease  of  Car  1  the  30-slab  sample  showed  lower  leadt 
than  the  10-slab,  while  in  the  ease  of  Car  2  it  showed 
higher.  The  discrepancy  between  the  10-slab  and  the  12- 
slab  samples  is  also  noteworthy.  Manifestly  there  wai- 
irregularity  in  the  composition  of  the  slabs. 

As  to  the  merits  of  the  case  there  is  a  good  deal  to  be 
said  for  each  side.  The  brass  maker  needs  uniformity  ot 
the  product  he  is  buying.  On  the  other  hand,  the  smeltei 
can  hardly  insure  it  by  his  present  methods  unless  he 
lie  distilling  high-grade  ore  that  is  already  uniform.  In 
distilling  ore  containing  lead,  the  proportion  thereof  that 
goes  over  with  the  zinc  is  governed  primarily  by  the  tem- 
perature of  the  retort,  which  varies  in  different  parts  ot 
the  furnace.  In  drawing  the  spelter,  the  kettle  into  which 
it  is  received  holds  but  a  relatively  small  quantity  and  tin 
respective  pourings  from  the  same  drawing  may  easily 
vary  in  composition,  especially  when  lines  are  drawn  so 
narrowly  as  they  are  as  to  lead  content. 

Apparently  there  are  two  things  that  need  to  be  done: 
(1)  Sellers  in  offering  a  guarantee  should  specify  as  t< 
whether  it  pertains  to  average  of  a  carload  or  to  any  10 
slab.-  selected  at  random.  (2)  If  buyers  must  have 
uniformity,  smelters  must  insure  it  by  pouring  and 
mixing  their  product  in  large  pots  or  melting  furnaces  •! 
before  casting  the  slabs  to  be  marketed. 


TfcxeiSiittwiisxtljicDini  ©£t!h<e  Grsvl^mE&nseir's 

In  previous  articles  on  the  zinc  industry  we  have  called 
attention  to  the  paralysis  that  was  produced  in  the  domes- 
lie  galvanizing  industry  by  the  extravagantly  high  price 
for  spelter.  Previous  to  the  war  the  galvanizers  were  the 
largest  consumers  of  spelter.  Since  the  outbreak  of  the 
war  the  brass  makers  have  displaced  them  from  that 
position.  Of  course,  the  galvanizers  have  had  some  de- 
mand for  their  products  for  military  purposes  and  to 
a  certain  extent  could  afford  to  continue  buying  speltei 
regardless  of  price,  just  as  the  brass  makers  did,  but  with 
increasing  consideration  on  the  part  of  the  military  buy- 
er-, less  and  less  galvanized  wire  was  bought  for  entangle- 
and  more  and  more  black  wire  has  been  purchased. 
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In  the  meanwhile  the  use  of  galvanized  goods  for  do- 
me-tic peaceful  purposes  has  been  all  hut  prohibited. 
One  ill  the  bad  features  of  this  is  what  we  have  previously 
remarked;  namely,  galvanization  is  by  uo  means  essential 
for  many  of  the  purposes  for  which  supplied,  substitutes 
are  readily  available  and  there  was  the  danger  thai  many 
consumers  would  be  diverted  permanently  into  using 
something  else.  In  other  words,  zinc  smelters  in  reaping 
ephemera]  military  profits  courted  the  permanent  loss  of 
their  trade. 

A  survey  of  the  state  of  the  galvanizing  industry  in 
Pittsburgh  and  the  Ohio  Valley  that  was  recently  made 
is  interesting  in  this  connection.  Many  concerns  that 
previous  to  the  war  manufactured  galvanized  sheets  have 
gone  out  of  business  entirely.  Others  are  operating  only 
a  few  pots.  The  present  production  of  galvanized  goods 
i-  estimated  at  only  30% — certainly  not  to  exceed  40% — 
el  what  it  was  before  the  war.  It  is  possible  that  at  the 
present  level  of  spelter  price  some  concerns  might  resume 
production,  but  they  are  deterred  by  the  fear  of  violent 
changes  in  the  price.  Some  galvanizers  express  the  opin- 
ion that  their  industry  has  received  such  a  hard  blow 
that  even  after  spelter  has  returned  to  normal  levels,  a 
great  deal  of  business  will  have  been  lost  by  the  substi- 
tution of  painted  and  black  sheets,  which  will  hold  the 
field  for  many  years  to  come.  There  is  no  doubt,  however, 
that  the  difficulty  of  obtaining  steel  plays  a  part  in  the 
hesitancy  of  galvanizers  to  reenter  the  field,  those  who 
used  to  make  sheets  in  their  own  plants  now  finding  it 
more  profitable  to  use  the  material  in  producing  ingots 
and  blooms. 

The  wire  business  has  fallen  off.  and  barbed  wire  seems 
to  be  the  only  product  now  inquired  for.  This  wire  for 
the  past  year,  owing  to  high  price  of  spelter,  has  been 
painted.  The  domestic  demand  has  been  very  small,  and 
it  has  been  pointed  out  that  farmers  have  neglected  to 
repair  their  fencing,  etc.,  on  account  of  the  high  price  of 
fence  material. 

While  the  pipe  business  in  general  has  not  suffered,  the 
demand  for  galvanized  pipe  is  receding,  black  being  sub- 
stituted. All  the  galvanizers  have  remarked  that  they  arc 
afraid  a  large  part  of  their  business  has  gone  for  good 
and  that  it  will  take  them  years  to  recover  the  lost  ground. 
Various  attempts  have  been  made  to  use  a  terne  mixture 
for  pipe  covering,  but  apparently  without  much  success. 

Two  radically  different  methods  of  long  adit  driving, 
one  in  British  Columbia  and  one  in  Alaska,  were  given  in 
the  Journal  of  June  3,  one  under  "Details  of  Practical 
Mining"  and  the  other  under  "Cost  of  Doing  Thin--." 
One  adit  was  6,500  ft.  long,  with  a  cross-section  "x9  ft. 
The  other  was  3,671  ft.  long,  with  a  cross-section  7^x8 
ft.  in  the  clear.  These  two  adits  were  driven  by  radically 
different  mining  methods.  The  first,  driven  originally 
with  a  7x9-ft.  cross-section,  had  later  to  be  "straightened 
and  widened  to  a  minimum  of  S  ft."  In  many  places  the 
roof  was  low  and  this  had  later  to  he  taken  down.  Cut- 
ting the  drainage  ditch  along  the  side  of  the  tunnel  was 
postponed  until  the  tunnel  was  completed. 

Widening  a  tunnel  after  it  has  been  driven  may  be  a 
justifiable  necessity,  but  having  to  straighten  it  and 
take  down  low  places  in  the  roof  shows  either  poor  null- 
ing or  that  efficient  mining  was  sacrificed  for  speed.   The 


aligning,  straightening  and  digging  ditch  in  this  tunnel 
required  eight  months'  time  and  several  thousand  dollai 
which  ought  to  havp  been  eliminated  by  more  careful 
work  in  the  original  driving  of  the  tunnel,  unless  there 
was  some  exigency  no!  menti  I  in  our  source  of  infor- 
mation. Even  a  good  miner  will  occasionally  have  a  hole 
that  does  not  break  well  and  will  have  ld'i  a  low  spot 
iu  the  roof  or  a  rib  of  rock  along  the  side  of  his  drift, 
which  necessitates  swinging  his  machine  around  at  the 
next  set-up  and  drilling  a  pop  to  shoot  out  the  rib.  If 
this  happens  once,  it  i-  ap1  to  be  forcibly  commented  on 
by  the  foreman.  If  it  happens  often,  the  machine  man 
gets  fired. 

In  an  adit  of  this  size.  7x9  ft.,  there  is  ample  room 
for  the  setting  up  of  the  machines  to  get  a  satisfactory 
placing  of  the  holes  of  the  round  to  break  to  good  ad- 
vantage, and  there  would  seem  to  be  little  excuse,  other 
than  the  exigency  of  sped  requirement,  for  driving  such 
a  ragged  tunnel  as  to  require  eight  months'  labor  at  a 
cost  of  about  $5,000  for  straightening  and  trimming  up. 

As  to  whether  the  cutting  of  the  drainage  ditch  should 
be  done  during  the  driving  or  left  until  the  driving  is 
completed  may  depend  on  local  circumstances,  but  the 
method  pursued  in  the  British  Columbia  adit  of  drilling 
the  right-hand  lifter  low  and  deep  for  the  purpose  of 
cutting  the  ditch  is  the  accepted  custom  in  good  mining 
and  takes  the  minimum,  if  any  more,  of  extra  labor  and 
powder. 

Good  tunnel  men  of  course  are  scarce,  but  a  tunnel  of 
these  proportions  costs  so  much  money,  the  British  Col- 
umbia 3,671  ft.  long  having  cost  $16.66  per  ft.,  which  is 
very  low,  that  it  is  not  to  be  undertaken  lightly  or  without 
the  most  careful  planning.  Otherwise  there  will  result  de- 
lay in  driving,  higher  cost  per  foot  and  a  disagreeable  and 
<  ostly  period  at  the  end,  slicking  up  a  job  that  should  have 
been  done  better  in  the  first  place. 

as 

TK©  Proposed!  Tasx  ©es  M<e£s\Il§ 

Congress,  in  projecting  a  new  revenue  measure,  pro- 
poses to  put  a  tax  on  munitions  of  war,  supposedly  on 
the  theory  that  their  manufacture  is  highly  profitable 
and  therefore  capable  of  being  taxed  roundly.  On  the 
same  theory  any  highly  profitable  branch  of  manufac- 
ture might  I"-  singled  out  fur  special  taxation.  In  the 
present  case  copper  is  included  with  munitions  of  war. 
It  is  a  munition  of  war,  but  to  a  larger  extent  it  is  an 
article  of  domestic  consumption  for  peaceful  purposes. 
Boots  and  blankets  are  munitions  of  war  in  the  same 
sense  as  copper.  If  the  copper  miner  is  to  be  taxed,  why 
not  the  woolen  manufacturer? 

We  need  more  money  for  some  purposes,  especially 
military  preparedness.  Let  it  be  raised  by  taxation  as 
it  must  be,  but  let  the  taxation  be  equal.  Also  the  new 
taxation  would  not  have  to  be  so  heavy  if  the  public- 
building,  river-and-harbor  and  other  pork  barrels  could 
be  eliminated. 

The  fifth  annual  report  of  the  Hollinger  Gold  Mines, 
Ltd..  Ontario,  for  1915,  has  on  its  front  cover  a  short 
table  showing  the  tons  of  ore  milled,  value  of  minerals 
recovered  and  dividends  paid,  for  each  of  the  last  five 
year-.  This  is  a  good  idea,  for  it  gives  at  first  glance 
information  for  which  ordinarily  one  has  to  hunt  through 
a  mass  of   B 
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Why  Mining  Engineers  Go  [nsan< — Our  good  friend 
E.  l'>.  Kirl.v  has  received  a  letter  from  "somewhere  in 
Missouri"  asking,  "Can  you  ilver  coins. 

<n-  iron  kettles  aboul  thi  e  o  a  teakettle,  if  either  is 
buried  in  the  ground?  If  so,  what  is  the  least  you  would 
charge  to  come  here  and  bow  - could  you  come? 

"P.S.  I  know  of  several  farms  around  here  where 
money  was  buried  durii  ;  '  War." 

ra  s ething  new  in  finance  every  day.    A  recent 

adve  "It  is  the  intention  of  the  manage- 

ment of  the  United  M  ines  ( !o.  to  lisl  this  stork  at  an  early 
Fram  is<  o  Stock  Exchange  and  other  min- 
:;t  the  country,  and  give  it  a  broad, 
thai  the  stock  ran  be  bought  or  sold  any 
day  through  any  broker,  but  it  will  he  listed  at  a  figure 
much  above  the  price  at  which  this  offer  is  made  to  you." 
Evidentlj    I  idea  is  that  one  lists  stock  at  any 

re  and  market  opinion  of  other  people  cuts  no  figure. 

Sum  Buddie  writes  in  to  say  that  after  reading  an 
article  on  .-limes,  bis  brain  was  a  maelstrom  of  colloids. 
ions,  oscillatory  salt  twins,  etc.,  etc.     Sallying  forth  with 
tube  and  a   firm  expression,   he  sampled  the 
wash-mill  overflow.    Then,  crystal-gazing  into  the  murky 
depths  with  hated  breath  ( the  hero,  not  the  mud),  he  per- 
electroion-molecularcolloid  detach  itself 
and  perform  dizzy  spirals  up  and  town  the  tube  .  "With 
visions  of  a  Carnegie  medal  he  grasped  his  trusty  lens, 
■  eep  in  a  learned  disserta- 
te colloid  when  the  colored  office  imp 
am  a  skeeter  wiggler." 
:*: 
Mowing  pneumatic  incidenl    is  told  in  a  recent 
number  of  the  Saturday  Evening  Post:     A  country  girl 
from  the  lower  part  ol    So         Carolina — they  call  them 
1  then — went  to  Savannah  to  pay  her  first 

visil  :  The  dentist  found  a  jaw  tooth  badly 

in  need  of  hi-  services.     He  drilled  away  the  decayed 
.  and  then,  to  cli  ol      mall  particles, 

brought  into  use  a  -mall  hand  bulb.  A-  the  first  gush 
through    the    blov  r   mouth,    the    patient 

fiinched. 

'U   feel  that  air:-"   inquired   the  . 
The  young  woma 
"That   air  whut  ?"  ,.|    simply. 

'.  '. 
1  -  northern 

are  rather  forcefully  illu 
0 

During  th 
dent  of   the    principal    subsidiary  ihere    were 

"plies,  and  actual  rob- 
bery i  t  of  the  i    tlaws. 

d  or  killed. 
,n   BP  at   the  time  of 

writing 

tiahed  in  Sonora,  ,ns  at  the  plai 

he  uninterrupted.     The  to  the 

tender  men 
jiloyees  withdrawn. 


J^aim©  Mnimnia^  lD£wiidl©in\<dls 

1  ii  i  idends  paid  in  .1  une,  1916,  by  50  United  States  min- 
ing companies  making  public  returns  amounted  to  $27,- 
917,090,  as  compared  with  $10,590,656  paid  by  38  com- 
panies in  June.  1915.  Industrial  and  holding  companies 
allied  to  mining  paid  $17,487,378,  as  compared  with  $7,- 
952  in  1915.  Canadian  and  Mexican  companies  paid 
$1,26  1,667  in  June.  1916,  and  $355,268  in  .Tune,  1915. 

The  totals  for  the  first  six  months  of  the  year  1916 
are  as  follows  :  Mining  companies.  $84,654,924,  as  against 
$26,001,044  in   1915;  metallurgical  and  holding  eonipa- 

United  States  Mining  Companies  Situatioi 
Amer.  Zinc.  Lead  and  Smelting,  z. 

Argonaut  Con.,  g. .  Calif. 

Barnes-King  Dev Mont. 

Pig  Four  Lxplor  Utah 

Bunker  Hill  &  Sullivan,  Is Ida. 

Bunker  Hill  Con.,  :■  Calif. 

Butte  &  Superior,  z Mont. 

Caledonia,  1  s  c Ida. 

Calumet  &  Arizona,  c. .  Ariz. 

Calumet  &  Heela,  c Mich. 

Cardiff,  l.z Utah 

Champion,  c Mich. 

Chino,  c N.  M. 

Con.  Interstate-Callahan,  l.z.  Ida. 

Copper  Range,  c Mich. 

Federal  Min.  and  Sm.,  pfd Ida. 

Gemini,  1  g  s Utah 

Golden  Cycle,  g Colo. 

Grand  Gulch,  c Nev. 

Hecla,  l.s Ida. 

Hercules,  l.s.    .  . Ida. 

Homestake,  g S.  D. 

Horn  Silver,  1.8.2 Utah 

Joplin  Ore  and  Spelter,  1.2 

Jumbo  Ex.,  g Nev. 

Kenefick  Zinc,  z Mo. 

Kennecott,  c Alaska 

Magma,  c Ariz. 

Mammoth,  s.g Utah 

National  Zinc  and  Lead,  1.2 Mo. 

Nevada  Con.,  c Nev. 

New  Idria,  q Calif. 

New  Jersey  Zinc,  z.  ...  N.  J. 

North  Star,  g Cal. 

Old  Dominion,  c Ariz. 

Oroville  Dredging 

Quincy,  c Mich. 

Ray  Con.,  c Ariz. 

Reorg.  Booth,  g Nev. 

St.  Joseph  Lead. 

Socor  ro,  g 

Success,  z 

Tomboy,  g 

United  Globe,  c .  .  . 

United  Verde,  c 

Utah  Con.,  c 

Utah  Copper,  c. .  . 
Yak.  s.1.. 

Yellow  Aster,  g Calif. 

Yellow  Pine,  l.z.s Nev. 

Yukon  Gold,  g ....  Alas. 


Per  Shan 
S12.50* 


15  00 

.25 

6.40 

2.25 

1.50 

2  50 

1.00 

5  00 

.02 

.03 


N.  M. 

Ida. 

Colo. 

Ariz. 

Ari2. 

Utah 

Utah 

Colo. 


'  Payable  in  new  preferred  stock,  par  value  of  which  is  S25. 


Iron,  Industrial  and  Holding  Companies        Situatic 
American  Smelting  and  Refining,  com .... 
American  Smelting  and  Refining,  pfd. 

Crucible  Steel U.  S. 

General  Development is 

Great  Northern  Ore.  .  .  0*.  S. 

International  Nickel,  com. ...  U   s 

National  Lead,  com I      - 

National  Lead,  pfd   .  IS 

Old  Dominion  of  Me 

Phelps,  Dodge.  u.  S. 

St.  Mary's  Mineral  Land Mich, 

U.  S.  Steel,  com U.  S. 

Yukon- Alaska  Trust 


Per  Share 
$1.50 
1.75 
2.00 
1.50 
.50 
2.00 
1.00 
1.75 
3.00 
6.00 
2.00 
1.25 
1.00 


Canadian  and  Mexican  Companies  Situation     Per  Sha 


Total 
(2,414,000 

20.000 

30,000 

20,030 

163,500 

5,000 

2,931,500 

78,150 

1,283,204 

1,500,000 

125,000 

640,000 

1,957,455 

697,485 

985,002 

120,000 

25,000 

30,000 

7,195 

150,000 

300,000 

163,254 

20,000 

23.000 

77. ;.l  II) 

20,000 

4,170,874 

120,000 

20,000 

25,000 

1,499,593 

100.000 

1,750,000 

75,000 

486,000 

82,380 

440,000 

777,483 

50,000 

352,350 

18,865 

45,000 

75,330 

414,000 

450,000 

225,000 

4,873,470 

70,000 

12,000 

150,000 

262,500 


Total 
751,620 
875.000 
l.-s.7,:u 
180,000 
750.000 

3,346,768 
206,554 
426,433 
880,059 

2,700,000 
320,000 

6,353,781 
208,433 

Total 

200.000 
60,000 
120,000 
150,000 
57,227 
35,000 
84,275 
364,500 
143,665 
50.000 


Dome  Mines,  s Ont.  80.50 

Hedley.  g B.  C.  .50 

Hollinger,  g Ont.  .20 

Kerr  Lake,  s .  ....  Ont.  .25 

Lucky  Tiger,  g.. ...  Mes  .08 

Rambler-Cariboo,  c...  R   ('  02 

Right  of  Way,  s Ont.  .05 

Santa  dertrudis,  g.s Mcx  24 

Seneca  Superior '.'.'.'.'.'.'.'.'.  Ont.'  .30 

Standard  Silver  Lead B.C.  .025 

nies,  $54,529,165,  as  against  $34,164,152  in  1915;  Cana- 
dian and  Mexican  mines.  $11,428,687,  as  against  $4,535.- 
622  in  1915.     The  accompanying  table  sjiows  details  of 
lonth's  payments. 
The  payment  by  the  Yukon- Alaska  Trust  was  its  initial 
dividend.      The   dividend   on   Hollinger   was  on  the   old 
"ill  is  the  last  that,  will  be  paid  on  it,  the  Hollinger 
having  been  completed. 
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The  Schop  process  for  spraying  minute  plastic  particles 
of  metal  upon  any  prepared  surface  is  being  exploited 
by  the  Metals  Coating  Co.,  of  America,  Boston,  .Mass., 
by  means  of  a  unique  device. 

The  spray  particles  enter  into  the  pores  of  the  sub- 
stance without  oxidation  and  form  an  impervious  coating. 
Any  metal  or  alloy  may  be  used,  and  the  spray  causes 
no  injury  to  the  surface  on  which  it  is  placed.  It  has 
been  employed  successfully  for  coating  on  metal,  wood, 
paper,  stone,  clay,  cement,  cotton  and  silk  fabrics,  and 
glass. 

It  is  applied  by  means  of  a  spraying  pistol  that  weighs 
only  3%  lb.  and  operates  in  the  following  manner: 

Cold  wire  is  pulled  from  a  reel  into  one  side  of  a  cyl- 
indrical case,  continuously  and  uniformly,  at  the  rate 
of  about  12  ft.  a  minute,  while  at  the  mouth  of  the  short 
nozzle  at  the 
opposite  side 
there  issues  a 
continuous  hot 
blast  that  car- 
ries entrained 
in  it,  with  a  ve- 
locity of  about 
3,000  ft.  a  sec- 
ond, a  very  fine 
spav  of  molten 
m  e  t  a  1 .  The 
m  echani s m 
within  the  case 
consists  of  an 
air-driven  feed- 
ing and  wire- 
straighte  n  i  n  g 
de\  ice  that  leads  the  metal  into  the  nozzle  core.  The  wire 
remains  cold  and  unaltered  until  within  ^  in.  of  the 
nozzle  tip,  at  which  point  it  undergoes  the  transformation 
into  spray. 

The  nozzle  is  directed  at  right  angles  to  the  surface  to 
be  covered  and  5  to  6  in.  distant  from  it.  The  tempera- 
ture of  the  molten  metal  spray  varies  according  to  the 
melting  point  of  the  wire  used,  yet  at  the  trivial  dis- 
tance of  G  in.  none  of  the  materials  that  have  been  men- 
tioned are  injured  or  altered  in  the  act  of  being  metallized. 
Hatches  held  in  the  zinc  spray  are  immediately  coated 
over  without  ignition,  and  the  thinnest  paper  and  wood 
receive  the  impacting  particles  into  their  pores  without 
charring. 

Bra&islh  Hs*©e&  Siir&dl  Steel  ana  fl<9315 

The  statistics  of  the  British  iron  and  steel  trade  for 
1915  have  been  collected  for  the  first  time  by  the  new 
Statistical  Bureau  of  the  Iron,  Steel  and  Allied  Trades 
Federation,  which  took  over  the  work  last  year  for  the 
purpose  of  securing  prompter  and  more  systematic  re- 
turns than  have  hitherto  been  made.  New  classifications 
have  been  introduced,  and  the  figures  are  presented  in 
satisfactory  form. 

The  production  of  pig  iron,  which  was  given  in  the 
Journal  of  May  6  in  detail,  was  8,793,659  gross  tons  in 
1915,  against  9,005,898  tons  in  1914,  and  10,481,917  tons 
in  1913,  the  last  normal  year. 


GUN  FOR  JIETAL  SPRAYING 


The  quantity  sold  or  exported  in  semi-finished  form  in 
1915  was  as  follows  in  gross  tons: 

B r         Open  Hearth  Total 

Blooms,  billets  and  slabs.  324,942  618,603  943,545 

Sheet  and  tinplate  bars 163,264  1,356,313  1,519,577 

Total 488,206  1,974,916  2,463,122 

The  total  finished  rolled  ami  other  manufactured  steel 
reported  as  made  in  1915  was  6,325,84  I  gross  tons.  The 
larger  items  were  1,367,577  tons  sheets:  1,160,327  tons 
plates,  over  %  in.;  762,717  tons  angles  and  shape-:  534,- 
503  tons  merchant  steel;  146,502  tons  rails.  Included  in 
sheets  were  603,386  tons  tin  and  terne  plates  and  353,- 
59;3  tons  galvanized  sheets.  This  report  being  made  un- 
der a  new  classification,  comparisons  with  previous  years 
cannot   be  made. 

The  production  of  steel  ingots  in  1915  was  as  follows, 
in  gross  tons  : 

• Acid Basic .  ■ Total . 

Tons           %  Tons           %          Tons           % 

Bessemei  or  converter...       821,408       9.8  479,816        5.8  1,301,224        15  6 

Open  hearth    ..                     4,0(10,752     49.0  2,958,968     35.4  £,049,720        84  4 

Total 4,912.160     58.8     3,438,784     41.2     8,350,944     100  0. 

Total,  1914 4.477.920     57.2     3.3.57.193     42  S     7.825,113      100  0 

Total,  1913 4,800,154     63.4     2,803,722     36  6     7,663,870      100.0 

As  was  to  be  expected  from  the  nature  of  the  demand, 
in  1915  the  production  of  steel  increased  by  515,831  tons 
over  1914,  being  the  largest  make  ever  reported  in  Great 
Britain.  At  the  same  time  the  quantity  of  wrought  iron 
showed  a  decrease.  The  gain  was  chiefly  in  openhearth 
steel 

The  output  of  puddled  liars  for  the  year  is  reported 
at  942,906  gross  tons.  The  production  of  finished  forms 
of  wrought  or  puddled  iron  was  1.015.911  tons.  The 
leading  items  were  5  19.29.")  tons  bars  and  rods;  120,777 
tons  angles  and  shape-:  135,992  tons  hoops  and  strips: 
110.159  tons  pipes  and   tubes. 


United  States  patent  specifications  listed  below  may  be 
obtained  from  "The  Engineering  and  Mining  Journal"  at  25c. 
each.      British  patents  are  supplied  at  40c.  each. 

CLAD  METALS — Process  of  Making  Clad  Metals.  Byron 
E.  Eldred,  New  York,  N.  Y.,  assignor,  by  mesne  assignments, 
to  General  Electric  Co.      (U.   S.  No.   1.1S9.194;   July   27,    1916.) 

CONCENTRATING  TABLE.  Howard  A.  McClelland,  Aliens- 
worth.  Calif.,  assignor  of  three-fourths  to  H.  H.  Tucker,  Los 
Angeles,  Calif.      (U.  S.  No.  1,186,811;  June  13,  1916.) 

CRUSHER  JAW-PLATE.  Walter  S.  McKee.  Chicago.  111., 
and  Frank  E.  Johnson,  Salt  Lake  City,  Utah,  assignors  to 
American  Manganese  Steel  Co.,  Augusta,  Me.  (U.  S.  Nos.  187,- 
159  to  1,187,163,  inclusive;  June  13,  1916.) 

CRUSHING — Double-Acting  Grinding  Pan  Mill  and  Amal- 
gamator. Charles  Davev  Tregoning,  Grass  Valley,  Calif. 
(U.  S.  No.  1.186,709;  June  13.  1916.) 

DRILL-HOLE  SURVEYING — Instrument  for  Surveying 
Drill-Holes.  Charles  Broe  Galvin,  Cornwall-on-the-Hudson, 
N.  Y.      (U.  S.  No.  1,187,519;  June  20,  1916.) 

DRILL-SHARPENER,   Die,   Gager  and   Former.     Charles  L. 

Lawton,    Hancock,    Mich.      (U.   S.   No.    1.1S6.S06;   June  13,    1916.) 

ELECTROLYTIC    APPARATUS.       William    E.    Greenawalt, 

Denver,   Colo.      (U.  S.  Nos.   1.1S6.898;  June   13,   1916;  and   1,187,- 

903;  June  20,   1916.) 

FLOTATION — Apparatus  for  Concentrating  Ores.  Gustaf 
Emil  Ohrn,  Lidingo,  Stockholm,  Sweden,  assignor  to  Minerals 
Separation  Ltd..  London,  Eng.  (U.  S.  No.  1.187.772;  June  20, 
1916.) 

HOISTING — Controlling  Mechanism  for  Mine  Hoisting  En- 
gines. Charles  E.  McDonald,  Butte,  Mont.  (U.  S.  No.  1,188,292; 
June   20,    1916.) 

LEAD  SULPHATE — Method  of  Manufacturing  Lead  Sul- 
phate. Bernard  S.  White.  Joplin.  Mo.,  assignor  to  Picher  Lead 
Co.,  Joplin,  Mo.  (U.  S.  Nos.  1,187,949  and  1,187,950;  June  20, 
1916.) 

MANGANESE — Process  for  the  Recovery  of  Metals  from 
Ores  and  the  Like.  Charles  S.  Vadner,  Butte,  Mont.  (U.  S. 
No.    1,188,705;    June    27,    1916.) 

OPEN-HEARTH  FURNACE.  Bradley  P.  Wheeler,  Duluth. 
Minn.,  assignor  of  one-half  to  Thomas  S.  Blair,  Jr.,  Chicago, 
111.      (U.   S.  No.   1,188,867;  July   27,   1916.) 

TUBE-MILL    LINER — Ribbed    Tube-Mill    Linor.      Joseph    S. 
Peterson   and   Walter   Brown   Rogers,    Smuggler,    Colo. 
Xo.    1. -^8,2  03;   June   20,   1916.) 
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v.   I'.   Bennett    from   Salmon.    Idaho,   is  in  New   York. 
B.  It.  Durham  la  now  at  Coram.  Calif.,  at  the  Stowell  Mine. 
George  W.  llnrrK.  lately  in   stexico,  is  now  at  New  Orleans. 
w.  M.  Benham,  lately  at   Douglas,  Ariz.,  is  now. at  Cobden. 


Hon II.  Crarj    hai    gone    from   Tooele,   Utah,   to   Eugene. 

Idulr,    lately    at    San    Antonio,    Tex.,    has    gone    to 

the  Joplin 


Douglai 

nia. 

E.  T.  i.i-iiiiiiiu.   ri  cent  Ij    In  Chicago  ha     gor 

in  Chicago,  is  now   with  the  Co 


ial 


metallurgist    with    the    Snyder   Electr 


ilna 


rsity. 


offices 
ith    the 

ith    the 


\\  .  P.  Chaiie,  la t el j 

Co    In  St.  Louis. 
Lyon   Smith   Is   now 
Furnace  Co.,  Chicago. 
Halang  Tsal,   recently 

is  now   at  I   hina 

Eriniit  B.  Chase  and  son  have  been   in  the  Butte  distri 
Montana,    leaving    there    this   week. 

i>r.    Hilton    Heraey,   of   Montreal,   has  gone   to   examine 
new   mineral   regions   in    Manitoba. 

Marion    L.  Thomaa   left    New   York   July   5   on   a   five   w 
trip  to  examine   mines   in   Venezuela. 

Blanchard    M.  Snyder,  late  at  Los  Angeles,  Calif.,   is  no 
Baain,    Mont.,    with    the    Cornet    mines. 

C.   E.   Minor   has    gone    from    Carrizozo,    N.    M.,    to    Bons 
rhere  he  is  at   the  Rawley  mine. 

Heath    Steele    has    returned    to    New    York*  from    a    pn 
sional  engagement   in   Bonne   Terre,    Mo 

Mireil  James,  consulting  engineer,   has  removed  hi 
to    28    Victoria    St.,    Westminster.    London. 

Malcolm    "•   Carpenter   lately    in    Chicago    is   now    v 
Shaffei    Gold    Mines    Co.   at   Seneca.    Calif. 

Roacoe  P.  Allen,  lately  at    Hillings.   Mont.,   is  now  v 
Winnemucca    Mountain    Mining    Co     in    Nevada. 

H.  II.  H.  i. onion,  formerly  of  Cobalt,  Ont.,  has  gone  to  Rice 
Lake.  Man  .  to  take  charge  of  three  claims  the  Boulder  Mining 
Co.   has   taken   up. 

.1.  C.  i.willim.  professor  of  mining  engineering  at  Queen's 
University,  Kingston.  Ont.,  has  been  appointed  an  officer  in  the 
Canadian    Engineers. 

I.,  O.  Kellogg  sailed   from  New   York.  July  5.  on  his  way  to 
take  up  his   work   as   superintendent   for   the   South  American 
i  :■  uadoi 

>..    s.  Scott,  of  the  Coniagas  Mines.  Cobalt,  Ont.,  is  examin- 
Schlst   Lake  and  Flin  Flon  camps,  in  The 

Geo.    E.    Parish,    for    the    p  examining    properties 
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I  i.  or.   i  arleton   I  .  Green,  mining  journalist,  of    Ha 
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week,  is  al 

II.    \.    \:i«ii  Co.,    vi.   A.    Neuman, 

Tenness.  Raymond    Brooks,   Arizona 
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of    the    Be; 
examining   mines    in    the    I 
Elllston  and   Yi  of  Montana,  he  will   return  to  his 

larters  at  Butte. 


Bernard  MacDonald  has  moved  his  office  from  Los  Angeles, 
Calif.,  to  715  Mills  Bldg.,  El  Paso,  Tex.,  where  he  will  con- 
iiiiue  his  professional  work.  At  present  he  is  collaborating 
with  the  engineering  staff  of  the  Alvarado  Mining  and  Milling 
Co.  in  designs  for  increasing  the  capacity  of  that  company's 
mill  at  Parral,  Chihuahua,  from  400  to  600  tons  per  day.  The 
inery  has  been  ordered  and  will  be  installed  as  soon  as 
peace  is  established  in  Mexico. 

Naosaburo  Hanabnsa,  Hogakuhakushi,  who  has  been  since 
lNi'7  director  of  the  General  Statistical  Bureau  of  the  Im- 
perial Cabinet  of  Japan,  has  resigned  that  position,  and  has 
I n  named  honorary  counselor  of  the  bureau.  In  his  ad- 
ministration of  nearly  20  years  Dr.  Hanabusa  has  brought  the 
bureau   to  a  high  degree  of  efficiency.     He  is  succeeded  as  di- 

[or   by   Toratoro  Ushizuka,  Hogakushi,   for  some   time   past 

secretary  of  the  Imperial   Cabinet. 


Joseph    K.    Dale    died    at    Franklin,    Penn.,    June    26,    aged 
n4   years.     Born  in  Clarion  County,  Penn.,  he  had  been  a  resi- 
dent   of    western    Pennsylvania    all    his    life.      He    was    one    of 
the   pioneer  oil  operators  in  that  section  and  was  extensively 
d    in   the  business  nearly  all   his   active   life. 


American  Society  for  Testing  Materials — The  officers  elected 
at  the  annual  meeting  at  Atlantic  City,  N.  J.,  last  week  were: 
President.  A.  A.  Stevenson,  vice-president,  Standard  Steel 
Works,  Philadelphia;  vice-president,  S.  S.  Voorhees,  engineer- 
chemist,  bureau  of  standards,  Washington,  D.  C.  Members  of 
the  executive  committee:  W.  H.  Bassett,  American  Brass  Co., 
Waterbury,  Conn.;  John  Brunner,  Illinois  Steel  Co.,  Chicago; 
G,  W.  Thompson.  National  Lead  Co..  New  York,  and  F.  E. 
Tin  neaure,  University  of  Wisconsin,  Madison,  Wis. 


The  Goldschmldt  Thermit  Co.  has  removed  its  general  of- 
fices to  the   Equitable  Building.   120  Broadway.  New  York. 

The   E.    H.    Moyle    Engineering    and    Equipment    Co.,   of    Los 

Angeles,    Calif.,    has    moved    into    new    and    larger    quarters   at 
508  East  9th  St.,  Los  Angeles. 

The  T.  I..  Smith  Co.  announces  that  its  district  man- 
ager,  E.  R.  Marker,  on  July  1,  moved  to  new  quarters  at 
609  Wells  St.,  Milwaukee,  Wis.,  where  he  will  take  charge  of 
the  business  of  the  company  as  Wisconsin  representative. 
Mr,  Marker  will  carry  a  stock  of  mixers  on  the  floor  and  will 
also  stock   a  complete  line  of  contractors'  supplies. 

George  T.  Snyder,  formerly  chief  engineer  at  the  National 
works  of  the  National  Tube  Co.,  McKeesport,  Penn.,  has  been 
transferred  to  a  similar  position  at  the  Lorain  works  of  the 
company  at  Lorain,  Ohio.  A.  L,.  Hoerr  has  been  appointed 
ngineer  at  the  National  works  to  succeed  Mr.  Snyder. 
F.  W.  Waterman,  formerly  chief  engineer  at  the  Lorain 
works,  has  been  appointed  manager  of  the  new  tube  mills 
new  being  built  by  the  Gary  Tube  Co.,  at  Gary. 

Tin-    Jeffrey    Manufacturing    Co.,    of    Columbus,    Ohio,    an- 

not lii.     reopening    of    the    Northwestern    branch    office    at 

Seattle,    Wash.,  and  the  appointment  of  Percy  E.  Wright,  con- 

sultin  il    engineer,   as  district  manager   for   Oregon, 

Washington,     Alaska,     British     Columbia     and      Alberta.       Mr. 

i.    who  has  been  in  the  Northwest  since  1910.  and  whose 

ton    with   ibis  company,   dates  back  to   1902,  has  bad   a 

wide   and    varied    experience   and   training   in   the   handling  of 

the  Jeffri       line   in   the  engineering,  construction  and  sales  de- 

partment        which    will    enable    him    to    be    of   great   assistance 

in  solving  eh  vating,  conveying  and  transmission  problems. 

The    Pittsburgh    lly-Prodnot    Coke    Co.,    incorporated    under 

i      i     vara   with  a  capital  stock  of  $10,000,000,  will 

rate   plants  for  the  manufacture'  of  coke  and   by- 

Dwn,  among  others,  all  stock  of  the  Seaboard 

By-Pro  now  building  a  plant  at  Jersey  City,   N.  J., 

and  th     .\ Product  Coke  Co.,  building  a  plant  at  St. 

"lent;  W.  F.  Rust  and  C.  J.  Ramsburg, 
nts;  s.r.  Brown,  treasurer.    The  directors  are  A.  W. 
R     B      Mellon,    IF.    W.    Croft,    Hamilton    Stewart,    H.    B. 
Rust,   W.    F.    Rust  and   C.   J.   Ramsburg,  all  of   Pittsburgh. 


July   8,   1916 
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SAN    FRANCISCO — June  28 

tii     Important     Orebody    in    Cerro    Gordo     Mine,     in     Inyo 

County,    was    recently    opened    on    the    200    level.       This    strike 

I]  Is    at    a    point    about    500     ft.    southeast     of    the    shaft.       The 

[lore  occurs  as  a   replacement  in   limestone,  is  circular  in  form, 

J.">   it.   in  diameter,  and  where  exposed   shows  an   average   zinc 

content  of  better  than  36';.     Considerable  lead-silver  ore  also 

near    the    zinc.      The    management    considers    this    ore- 

t lie  most  important  disclosed  in  the  mine  in  recent  years. 

About    40    years   aso    approximately    $.",00,000    was    taken    from 

an    orebody    directly    above    the    new    find    through    what    was 

known    as    the    Buena    Vista    tunnel.      The    square-set    system 

will  be  employed  in  extracting  the  ore  and  stoping  is  already 

in  progress.     A  winze  has  also  been  started  in  the  ore  on  the 

200  level.      The  company   is  employing   70   men   at   present   and 

la    making    regular    shipments,    the    lead-silver    ore    going    to 

,  Salt  Lake.     The  ore  is  carried  by  bucket  tramway  8  mi.  to  the 

shipping  station  at  Keeler  on  Owens  Lake,  where  it  is  loaded 

In    cars    of    the    narrow-gage    railroad    built    by    Ogden    Mills 

several  years  ago  for  the  handling  of  the  soda  products  of  the 

Inyo    Development    Co.      In    the    early   life   of   the   Cerro    Gordo 

mine,  the  silver  ores  and  the  lead  product  of  the  Cerro  Gordo 

smeltery  were  transported  across  the  lake  by  steamboat  built 

for   that    purpose    and    hauled    700    mi.    by    mule    teams    to   Los 

Angeles;  thence  transported  by  steamers  to  Selby;  some  of  the 

lead-silver    ore    was    shipped    to    Wales.      This    mine    has    been 

reopened    several    times,    but    until    taken    over    by    the    Cerro 

Gordo    Mines    Co..    under    the    direction    of    Louis    D.    Gordon, 

'  was    not    successfully    operated. 

The  Accident-Insurance  Kate  in  the  mining  classifications 
was  the  subject  of  a  recent  circular  letter  by  C.  W.  Fellows, 
manager  of  the  State  Compensation  Insurance  Fund.  Mr. 
Fellows  states  that  the  reduction  in  the  standard  rate  for 
gold  mines  in  California  from  7.SS%   in  1914  to  5%   in  1915  was 

|  entirely  due  to  the  efforts  of  the  State  Fund;  that  after  the 
Uniform  Rating  Law  and  the  amendments  to  the  Workmen's 
Compensation  Insurance  and  Safety  Act.  became  effective,  the 
Compensation  Service  Bureau  attempted  to  secure  the  ap- 
proval  of  a   substantial   increase   in  the   rate   over   that   finally 

,  adopted.  But  the  Insurance  Fund  insisted  that  the  $5  rate, 
appearing  in  the  basic  manual  for  California  gold  mines 
should  not  be  changed  but  should  be  extended  to  cover  other 
metal  mines,  the  latter  then  being  rated  at  7.65%.  The 
issuance  of  this  circular  letter  was  brought  about  by  a 
charge  recently  made  in  a  paid  advertisement  that  the 
Insurance  Fund  was  responsible  for  the  increase  in  rate  for 
gold  mines  from  5';  to  5.75'/.  The  fact  is  that  it  actually 
•  ded  in  reducing  the  rate  for  other  (than  gold)  metal 
mines  from  7.K.V,  to  5.75r;  and  recommended  a  rate  of  '■<' , 
for  all  mines;  and  the  management  is  still  urging  the  adop- 
tion of  the  5';  rate  and  the  merit-rating  system,  and  invites 
mine  owners  to  cooperate  in  devising  such  system  as  will  be 
acceptable  to  the  State  Insurance  Commission.  Mr.  Fellows 
states  that  the  Insurance  Fund  has  never  openly  subscribed  to 
the    theory    that    compensation,    being    a    tax    upon    employers, 

!  should  be  collected  without  paying  a  middleman's  profit;  and 
that  it  will  not  subscribe  to  such  theory  until  it  is  demon- 
strated that  insurance  companies  cannot  or  will  not  combine 
safety  to  workmen  with  fair  rates  for  employers.  The  bitter- 
ness with  which  Mr.  Fellows  and  the  Insurance  Fund  were  at- 
tacked in  the  advertisement  referred  to,  appears  to  have  been 
engendered  by  statements  which  were  derogatory  to  some  of 
the  competitors  of  the  Insurance  Fund.  The  letter  will  be 
welcomed  by  mining  employers  who  are  desirous  of  knowing 
the  facts  and  who  care  nothing  about  the  quarrels  that  in- 
surance companies  may  have  with  the  state.  The  question  at 
issue  between  the  state  and  the  competitors  referred  to  is  that 
of  the  necessary  loading  upon  pure  premium  for  catastrophe 
and  for  expense.  Concluding  the  discussion  the  letter  states 
that  the  state  ratio  of  expense  to  premiums  was  less  than 
one-half  of  that  of  any  company;  that  it  is  distributing  a 
dividend  to  California  mine  owners  which  averages  over  15%, 
■bus  reducing  the  actual  cost  of  5%  to  more  nearly  4'.;  ;  that 
the  State  Fund  is  able  to  save  for  its  policy  holders  a  ma- 
terial part  of  that  loading  and  in  addition  its  profit  on  under- 
writing. The  losses  have  been  less  than  the  legal  reserve 
and  it  has  therefore  a  substantial  undivided  profit  which  will 
be  later  returned. 


lliii<< — June   28 

Agreement  in  Labor  Controversy  was  reached  at  an  execu- 
tive session,  held  June  24,  by  the  arbitration  committee,  com- 
posed of  three  representatives  of  the  Silver  Bow  Employers' 
Association  and  three  representatives  of  the  city's  labor  or- 
ganizations. The  differences  regarding  the  prevailing 
scale  that  precipitated  the  recent  strike  of  the  Working- 
men's  and  the  Team  ters'  i  nion,  were  finally  settled  satl 
factorily  to  both  sides.  Under  the  new  arrangements  work- 
ingmen  now  get  $3.75  a  day  and  teamsters  $4  a  day.  When 
copper  drops  below  15c,  however,  wages  will  drop  to 
and  $3.75  respectively.  The  former  scale  for  both  organiza- 
tions was  $3.50  a  day,  so  that  the  new  arrangement  means  an 
advance  all  around;  overtime  will  lie  paid  for  at  60c.  an  hour 
as  against  50c.  previous  to  the  strike.  The  settlement  is  con- 
sidered by  all  parties  concerned  as  a  step  forward  in  that  it 
established  the  principle  of  arbitration  and  points  toward 
continued   peace  in   the  industrial  life  of  the  City  of  Butte. 

Northeast  Section  of  Ilutte  District  is  now  coming  in  for 
increased  attention.  The  progress  made  in  development  work 
at  the  Butte  &  Great  Falls  and  the  announcement  that  the 
Butte  &  Bacorn  will  resume  work  in  July,  has  brought  this 
section  of  the  district  back  into  the  limelight  again.  More- 
over, recent  exploration  work  in  the  North  Butte  properties 
has  revealed  the  existence  of  valuable  orebodies  lying  unde- 
veloped to  the  north  of  present  workings.  Similar  work 
northward  in  the  Badger,  the  Black  Rock,  the  Elm  Orlu  and 
others  has  materially  added  to  the  ore  reserves  of  these  mines 
and  has  given  to  many  properties  in  that  section  added  specu- 
lative value.  Several  new  companies  are  now  in  progress  of 
formation  to  develop  claims  in  the  northern  section  of  the 
camp.  At  the  Butte  &  Great  Falls,  the  farthest  north  of  the 
developing  properties,  drifting  on  the  Genevieve  has  opened 
promising  bodies  of  copper  ore,  which  upon  testing  furnished 
concentrates  running  115%  copper  and  4.4  oz.  in  silver  per 
ton,  with  a  gross  value  at  present  prices  of  over  $60  per  ton. 
The  crosscut  driven  to  intersect  the  Big  Dewey  vein  is  now 
estimated  to  be  within  90  ft.  of  vein.  Two  other  companies 
are  beginning  development  just  east  of  the  Butte  &  Great 
Falls  properties. 

DENVER — June    28 

El  Paso  Consolidated  Gold  Mining:  Co.,  formerly  a  flourish 
ing  concern  but  of  late  years  leading  an  uncertain  existence 
(partly  through  extravagant  financing),  has  been  recently 
emerging  from  its  indebtedness  and  it  is  now  reported  as  en- 
tirely unencumbered  and  ready  to  start  a  treasury  reserve. 
This  company  has  paid  dividends  to  date  amounting  to  $1,- 
707,545,  but  the  last  disbursement  was  more  than  two  years 
ago.  Fifteen  sets  of  lessees  are  working  and  the  June  pro- 
duction is  estimated  at  about  2,000  tons  that  will  average  1 
oz.  gold  per  ton.  The  company  is  doing  some  development  in 
the    lower    levels. 

The  Drop  in  Tungsten  Prices  is  not  having  much  influ- 
ence on  the  spirit  with  which  prospecting  and  development 
continue  in  the  Boulder  field.  New  mills  are  being  erected. 
The  town  of  Nederland  is  planning  the  liveliest  sort  of  a 
Fourth  of  July  celebration  with  all  the  usual  Western  sports. 
About  200  lessees  are  reported  to  be  working  in  the  Primos 
properties.  A  considerable  increase  in  tungsten  sales  has  oc- 
curred  and  miners  are  adjusting  themselves  to  the  idea  of 
producing  their  ores  economically  and  thus  netting  good 
profits  even  on  the  reduced  margin.  The  60%  concentrate  or 
ore  is  now  selling  at  $20  per  unit  with  a  50c.  drop  for  each 
1        drop    in    tungstic-acid   content. 

SALT  LAKE  Cli'V — June  211 

Pinal  Figures  of  Gold  and  Silver  Production  of  the  United 
States  during  1915  show  Utah's  output  in  these  metals  to  have 
been  1S9.045  oz.  gold,  valued  at  $3,907,900;  and  13.073,471  oz. 
of  silver   valued  at    $6,522,200. 

Production  of  Utah  Copper  in  June  is  expected  to  exceed 
17,000.000  lb.,  the  output  living  well  above  the  previous  record 
of  16,000,000  lb.  An  average  of  34,000  tons  daily  has  been 
handled;  and  on  June  26,  shipments  to  the  Magna  and  Arthur 
p-ills  amounted  to  41.S00  tons,  the  record  output.  It  is  under- 
stood that  the  capacity  of  the  mills  will  be  gradually  increased 
until  it  reaches  50.000  tons  daily.  The  check  for  the  quarterly 
dividend   of   $1.50  a  share   and  the  special  dividend   of   $1.50   a 
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share— amounting  to  M.873.470— recently  sent  out  is  probably 
st  single  check  ever  signed  in  Utah  by  the  treasurer 
of  a  mining  company. 

11..-    United    States    Fuel    Co.    is    undertaking   development 

|]  double  the  output  of  its  coal  mines  in  Carbon  County. 

Smelters   In   Salt    Lake    Vallej    and    even   the   Pacific   coast  af- 

tord   a    market    for    the    product.      When    wider   markets   have 

been  esti  production   will  be  further  increased. 

Two   Land    luctlons      one   oi    1.600   acres  in   Wayne   County, 

...   0f   2,800   acres   at   St.   George   in.  Washington 

County   July  16— have  ounced  by  the  state  land  board. 

n   fixed  at  $2.50  an  acre,  with  10% 

down,  and  ;,';    Interest.     The  land  is  nonirrigated.     Notice  has 

Thoreson.  U.  S.  Surveyor  General,  as  to 

changes   ll  ni "  !l    forest   in   the  southern  part  of 

h   will  throw   some  land  open  to  settlement   in 
the  near  future. 

Inaeaaed    Valuation   <•!    Bingham   &   Garfield   Ry.  has   been 

;n   controversy    foi      time  between   the   company   and   the 

,  atter  has  now  been  settled  and  the  as- 
sessed vs  lci  I  from  $5,482,772  to  $4,000,000.  The  re- 
duction was  made  by  the  commissioners  of  Salt  Lake  County, 
meeting  oi  equalization  through  the  permission  of 
the  stat.  tallzation.  It  was  contended  by  the  com- 
pany that  the  valuation  was  higher  in  proportion  to  the  in- 
vestment than  that  placed  on  railroads  in  the  state  assessed 
by  the  state  board  of  equalization.  It  was  also  urged  that 
the  earnings  of  the  railroad  could  not  be  made  the  basis  of 
valuation,  as  these  are  entirely  dependent  upon  the  hauling 
contract  with  the  Utah  Copper. 

JOPLIN — July    1 

Interxtnte  Mine  <)|>«tii«oi-»  Association  was  finally  organ- 
ized this  week  by  operators  in  the  Missouri,  Kansas,  Okla- 
homa and  Arkansas  lead-and-zinc  districts.  This  organization 
will  be  given  over  entirely  to  the  financial  interests  of  the 
mine  operators  and  there  will  be  distinct  limitations  in  regard 
to  membership.  No  man  having  any  interest  in  zinc-smelting 
companies  or  who  might  in  any  way  be  allied  with  smelting 
interests  as  opposed  to  the  mining  interests,  will  be  eligible. 
It  Is  expected,  however,  that  the  association  will  have  about 
300    members. 

Employees  (ailed  to  War  will  not  lose  by  their  patriotism 
so  far  as  the  Kenefick  Zinc  Corporation  is  concerned.  Arthur 
Day,  vice-president  and  general  manager  of  the  company, 
came  to  Joplin  this  week  and  announced  that  any  of  the 
company's  employees  at  Its  five  mines  in  this  district,  who 
have  been  called  to  join  the  militia,  will  have  their  positions 
held  for  them  until  their  return,  and  if  they  have  dependents 
will  receive  $50  a  month  from  the  company  at  least  until  Jan. 
1,  1917,  and  that  further  arrangement  in  this  regard  will  be 
made  at  that  time. 

\k«  Hilling  Practice  for  the  Joplin  district  is  being  in- 
itiated by  the  Eagle-Picher  Lead  Co.,  in  its  third  concentrating 
plant  at  Picher,  Okla.  The  crusher  department,  though 
housed  In  the  same  building,  is  entirely  separate  from  the  jig 
department  and  between  the  two  is  a  300-ton  bin  for  the 
crushed  material.  The  crusher  equipment  will  have  a  capacity 
of  80  tons  per  hour,  bul  can  readily  be  operated  only  at  one- 
half  that  capacity  if  desired.  In  the  jig  department,  mid- 
dlings from  the  two  roughei  Jigs  will  go  to  a  chat  rougher, 
thence  to  the  cleaner  jig.  The  sludge  department,  which  is 
In  a  separate  building,  will  Include  22  tables,  an  Eccleston 
ball  mill,  the  llrst  to  be  brought  into  this  district,  to  handle 
the  middlings  from  the  tables,  and  two  Dorr  thickeners.  A 
surface  railway  with  two  5-ton  gasoline  engines  will  be  used 
to  bring  the  ore  from  three  field  shafts,  which  are  in  addition 
to  the  two  mill  shafts.  The  plant  will  have  a  capacity  of  600 
tons    per    10-hr.    shift. 

WAXLACE,    IDAHO — .June    ^tl 

Hunker  Hill  A  -nllUai.  Smeltery,  near  Kellogg,  is  begin- 
ning to  assume  more  definite  form.  Extensive  sidetrack  fa- 
cilities have  been  put  in  by  the  ra  ipany  to  expedite 
handling  building  material  and  the  Bunker  Hill  company  has 
also  put  in  ti  ng  to  the  elevated  ground  to  be 
occupied  by  tl  irms  for  the  foundation  are 
tl  anil  pouring  concrete  will  begin  prob- 
ably the  com.'                                                 te  ha     been   laid  out  and 

-id.     Additions  to  the 
new  town    ::)  ill,.,  are  being  platted. 

I  I..-  Interatate-Callahan  now  ranks  third  among  the  zinc 
producers  of  tl,'  ,  he  manager  of  thai 

■ili     continue    to    earn 
good  dividends  with  or  6c,  should  this  low  figure 

be  reached.     Th<  i  tons 

and    there  are     i  the   best  results   from 

milling  operations  i  od   that  these  will  be  over- 

come before  late  fall  action  of  a  new  mill  with  at 

least    double   the   cap  of   the  present  one   and   which   will 


include  a  large  and  improved  flotation  plant.  The  company 
has  acquired  a  desirable  millsite  at  Enaville,  which  will  in- 
volve ;l  new  outlet  to  the  mine  on  Beaver  Creek  through 
a  tunnel  that  will  give  at  least  1,000  ft.  depth  below  the  pres-  i 
,  ni  working  tunnel.  A  shaft  is  now  being  sunk  from  the  main 
level  which  will  connect  with  the  Beaver  Creek  tunnel.  The 
ore  reserves  accessible  by  this  new  development  and  a  modern 
mill  of  large  capacity  will  insure  great  economy  in  mining 
and  milling  and  will  enable  the  Interstate-Callahan  to  suc- 
ee:  fully  meet  any  condition  of  the  spelter  market.  It  should 
be  recalled  that  the  Interstate-Callahan  produces  consider- 
able  lead  and  silver  also. 

Decline  in  Price  of  spelter  may  seriously  affect  the  profits 
of  certain  Coeur  d'Alene  companies  but  it  should  be  remem- 
bered  that  the  district  as  a  whole  is  still  a  lead-producing 
camp.  With  the  exception  of  a  few  development  companies 
which  make  irregular  shipments,  there  are  only  two  mines 
here  in  which  zinc  is  the  major  product:  Namely,  the  Inter- 
state-Callahan and  the  Success.  The  zinc  production  of  several 
large  lead  mines,  notably  the  Morning,  Green  Hill-Cleveland 
and  Hercules,  while  a  factor  of  much  importance,  has  not 
reached  a  point  where  the  low  price  of  spelter  would  be  an 
obstacle  to  profitable  operation.  That  is  to  say,  at  these 
properties  zinc  is  a  byproduct  with  lead  and  silver  as  the 
metals  depended  upon  for  profits.  Of  course  these  profits  have 
been  greatly  swelled  by  the  war  price  of  spelter,  but  these 
mines  were  paying  good  dividends  before  zinc  became  a  factor 
and  are  in  position  to  continue  doing  so  when  the  price  of 
spelter  returns  to  normal.  The  most  serious  result  of  a  per- 
manent  decline  in  the  price  of  spelter  would  be  in  discouraging 
development   of   new  zinc  producers. 

DULUTH,  MINN. — June  30 
Crib  No.  1   for  the  new  ore   dock  at  Ashland,   Wis.,  is  com- 
pleted and  pile  driving  has  been  under  way  for  some  time.    It 
is    estimated    that    7,500    piles,    2,000,000    ft.    of   timber    and    750 
tons  of  steel   will  be   required  for  the   two  cribs  only. 

Strike  Agitators  have  been  busy  in  Duluth,  endeavoring , 
to  get  the  dock  workers  to  leave  their  places,  to  assist  the 
cause  of  the  striking  miners,  but  without  avail.  The  dock 
workers  are  receiving  higher  wages  than  they  ever  have  in 
the  past  and  seem  perfectly  satisfied.  The  mine  strikers 
are  poorly  organized  and  are  becoming  discouraged.  The 
strike  benefits  that  were  promised  by  the  I.  W.  W.  have  not 
been  forthcoming.  It  is  not  believed  the  men  can  be  hood- 
winked much  longer.  Many  who  left  work  a  few  weeks  ago 
are  returning  to  the  mines,  and  most  of  the  pits  are  in  opera- 
tion. All  the  underground  properties,  with  the  exception  of 
a  few  on  the  western  Mesabi  are  still  idle,  but  it  would  not 
be  surprising  if  some  of  them  would  resume  next  week.  Pub- 
lic opinion  is  now  strongly  against  the  I.  "W.  W\  because  of 
strikers  attacking  a  man  going  to  work  near  one  of  the 
Oliver  properties,  taking  his  dinner  pail  away  from  him  and 
giving  him  a  severe  beating.  Officers,  who  were  close  by, 
rescued  the  man.  but  not  until  a  chief  of  police  and  one  of  his 
assistants  had  been  cut  several  times  with  knives.  This 
affair  did  a  great  deal  to  weaken  the  cause  of  the  strikers. 
Some  of  the  mining  companies  have  placed  boarding  cars  in 
their  pits,  where  the  men  eat  and  sleep  and  are  not  molested. 
Armed  guards  patrol  the  pits  and  keep  all  strikers  at  a  safe 
distance.  A  few  shovels  are  idle,  but  shipments  are  being 
maintained,  the  ore  coming  from  the  pits  and  the  stockpiles. 
TORONTO — June    ail 

The  Rice  Lake  Mining  Area  of  Manitoba  continues  to  at- 
tract numbers  of  prospectors,  but  the  camp  is  making  slow 
progress  owing  to  want  of  transportation  facilities.  This  is 
shortly  to  be  remedied,  as  the  provincial  government  will 
send  an  engineer  to  survey  a  road  from  the  east  side  of  Lak€ 
Winnipeg  to  a  central  point  of  the  field. 

To  Facilitate  HegixterinB  Mining  Claim*  in  Northern  Mani- 
toba, Hon.  \v.  J.  Roche,  Canadian  Minister  of  the  Interior,  i; 
creating  a  new  mining  district  with  headquarters  at  The  Pas 
It  comprises  an  area  of  approximately  200,000  square  miles 
extending  from  head  of  Lake  Winnipeg  to  the  Arctic  seas,  ane 
from    Hudson    Bay    to    the    Manitoba-Saskatchewan    boundary 

Excess  Profit*  Tax  is  shortly  to  be  a  reality  for  Canadiar 
mines.  The  Canadian  Finance  Department  is  sending  ou' 
notices  to  15,000  corporations  and  firms  liable  to  taxation  oi 
is  asking  them  to  fill  in  forms  showing  the  amoun 
of  their  bonds,  paid-up  capital,  unimpaired  reserve  and  profits 
'111.'  assessment  will  be  made  before  Sept.  1  and  payment  o 
the   lax   must  be  made  before  November.    '  ' 

Serious  Labor  Troubles  Are  Anticipated  in  the  Porcupim 
and  Cobalt,  ramps,  notwithstanding  recent  increases  in  the  pa: 

ners.     Labor  is  scarce  on  account  both  of  the  number  0  | 
enlistments   and    increased  activity   of  mining   operations  am 
the  men  are  becoming  insistent  in  their  demands  for  increase! 
wages.      The   prospect   of  labor  disturbances   is   said    to  be  af 
fecting   the   market   price   of   some   mining   issues. 
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ALASKA 

ALASKAN  FREIGHT  RATES  are  to  be  investigated  by  In- 
terstate Commerce  Commission  on  complaint  of  J.  D.  Wicker- 
Bham  and  the  Sampson  Hardware  Co.  It  is  charged  that  the 
American  Smelting  and  Refining  Co.  exercises  undue  control 
of  the  copper  industry  of  the  territory  through  ownership  of 
Alaska  Steamship  and  Kennecott  Copper  companies.  The  Com- 
mission is  expected  to  establish  joint  rail  and  water  rates  to 
Alaska  and    within    the    territory. 

ALASKA-MEXICAN  (Treadwell)— In  May,  crushed  16,667 
tons,  yielding  $17,055,  or  $1.02  per  ton;  operating  expense,  $24,- 
846;  operating  loss,  $7,291;  construction,  $3,541;  miscellaneous 
income.    $3,730. 

ALASKA  TREADWELL  (Treadwell)— Crushed  in  May. 
both  mills,  S2.0S2  tons,  yielding  $133,953,  or  $1.65  per  ton; 
operating  expense.  $96,420;  operating  profit,  $37,532;  construc- 
tion expense,  $17,254;  net  operating  profit,  $20,277;  other 
income,    $11,200. 

ALASKA  UNITED  (Treadwell)— Crushed  in  May,  Ready 
Bullion  mill,  25.29S  tons;  700-Ft.  Claim  mill,  19,040.  yielding 
$56,740  and  $25,122,  or  $2.26  and  $1.33  per  ton  respectively. 
Operating  expense,  $31,549  and  $39,093.  Operating  profit.  Ready 
Bullion,  $25,191;  loss.  700-Ft.  Claim,  $13,970.  Construction, 
$6,229  and  $4,790  respectively. 

ARIZONA 

Coehise  County 

McCABE  &  DOREDOR  (Bisbee) — Have  installed  60-hp. 
boiler,  compressor  and  several  drills  at  silver-lead  property  in 
Montezuma  Canon. 

HELEN'S  DOME  MINING  CO.  (Bowie)— Organized  to  de- 
velop Quillin  group  of  IS  gold  claims  in  Apache  Pass  sec- 
lion.     J.   H.  Jaque,   secretary. 

BOWIE  COPPER  CO.  (Bowie) — New  company  to  work  the 
Weber-Simmons  copper  property  in  Gold  Gulch,  14  mi.  south- 
west.    P.  S.  Simmons,  manager. 

GREAT  WESTERN  (Courtland) — Leasers  have  opened 
good  ore;  mine  recently  visited  by  Courtland  Young,  president 
of  company,  which  may  operate. 

SCHEELITE  found  in  wide  quartz  vein  at  entrance  of 
Miller  Canon,  by  Kelly  brothers;  James  Prescott,  representing 
Eastern  investers,  has  made  examination. 

NEEDLES  MINING  AND  SMELTING  (Courtland) — Sinking 
Maid  of  Sunshine  shaft  of  Leadville  mine.  Shafts  1  and  2  soon 
to  be  connected  with  tunnel;  50  men  employed. 

Ciila   County 

GREATER  MIAMI  COPPER  (Miami) — McGee  &  Sikes  have 
been  awarded  contract  for  driving  150  ft.  of  new  development 
tunnel.      N.    E.    Milford,    president. 

.Mohave  County 

OATMAN  UNITED    (Oatman)—  Installing  40-hp.    hoist. 
PIONEER   (Oatman) — Sacking  high-grade  ore  from  narrow 
stringer. 

MIDNIGHT  (Chloride) — Shaft  down  300  ft.  and  station  be-  • 
ing  cut.     Drifting  will  be  done  at   this  level. 

OATMAN  CRESCENT  (Oatman) — New  compressor  and 
drills   installed;   tunnel   being  advanced  with   two  shifts. 

TELLURIDE  (Oatman) — Vein  on  475-ft.  level  crosscut 
without  disclosing  commercial  ore.  Now  crosscutting  for  sec- 
ond vein. 

METALLIC  ACCIDENT  (Chloride)— Crosscut  tunnel  being 
driven  to  cut  main  vein  at  about  300-ft.  level  of  this  Mineral 
Park  mine. 

TOM  REED  (Oatman) — Starting  to  sink  on  Red  Cloud 
claim,  which  endlines  the  United  Eastern  on  the  northwest. 
Vein   opened   at   300-ft.   level   of   Grey    Eagle    claim. 

Yavapai  County 

G.  G.  LEMMONS,  of  London,  England,  who  is  endeavoring 
to  establish  custom  smeltery  at  Prescott,  has  optioned  Cotton- 
wood group  on  Groom  Creek.  Buster  property  in  Bradshaw 
Mountains,   and   the   Great   Belcher   on    Bug   Creek. 

NEW  STATE  (Prescott)— Crosscut  on  360-ft.  level  exposed 
5-ft.    high-grade    gold-silver    vein. 

BLACK  ROCK  (Wickenburg) — A  26-ft.  vein  sulphide  ore 
exposed  on  400-ft.  level;  shaft  being  sunk  to  SOO-ft.  point. 

C.  D.  ROGERS  I  Wickenburg) — First  shipment  to  El  Paso 
averaged  $46  in  silver,  lead  and  copper;  16  claims  in  Pikes 
Peak  district, 

COMMERCIAL  (Copper  Basin) — Operations  soon  to  be  re- 
sumed; idle  several  months  account  Clarkdale  smeltery  refus- 
ing ore;  Phelps-Dodge  operation. 

TIP  TOP  CONSOLIDATED  (Tip  Top)— An  S-in.  high-grade 
tungsten  vein  struck  on  Tip  Top  claim;  about  one  ton  being 
broken  daily;  big  shipment  to  be  made  in  July. 

GREEN  MONSTER  (Jerome) — Electric  power  will  be  fur- 
nished by  Arizona  Power  Co.;  677-cu.ft.  compressor  will  be  in- 
stalled, and  shaft  sunk   to  1,000-ft.  point. 

SHEA  COPPER  (Jerome)— Will  sink  two-compartment 
shaft  on  four  claims  south  of  the  Copper  Chief.  Churn  drill- 
ing also  to  be  begun  about  July  1.     D.  J.  Shea,  president. 


UNITED  VERDE  EXTENSION  (Jerome)— One  carload  daily 
going  to  Humboldt  and  six  to  Douglas.  New  l,800-CU.ft.  com- 
pressor  in    operation;    6-in.    pipe   line    being    installed    in    .shall. 

Bid  STICK  (Congress  Junction) — Sold  to  oil  operators  ..I 
Tulsa.  Okla.  Auto  road  will  be  built  at  once;  large  tonnage 
low-grade  ore  on  dump  and  in  mine;  20-stamp  mill  on  prop- 
erty. 

POCAHONTAS  COPPER  QUEEN  (Mayer)— Operations  be- 
ing resumed;  new  shaft  being  sunk  and  old  shaft  being  un- 
watered.  Ore  will  be  treated  in  Gray  Eagle  mill,  3  mi.  from 
mine. 

UNITED  VERDE  (Clarkdale) — To  take  care  of  new  men 
added  to  mine  and  smeltery  forces,  over  70  tents  have  been 
erected.  Tents  supplied  with  electric  lights,  water,  sanitary 
and   garbage    systems. 

DUNDEE-ARIZONA  COPPER  CO.  (Jerome)— Sinking  shaft, 
now  down  200  ft.  on  two  patented  claims,  surrounded  by 
United  Verde  Extension  and  Jerome  Verde.  J.  H.  Hubbard 
superintendent;   W.  E.  Defty,  consulting  engineer. 

ZEIGER  (Congress  Junction) — Charles  Zeiger  is  develop- 
ing Bishop  and  Peterson  gold  groups,  12  mi.  east  in  Weaver 
mining  district.  About  2,500  ft.  of  old  workings,  including 
shafts  and  Bishop  and  Main  tunnels.  Completing  camp 
buildings. 

LONE  PINE  VERDE  COPPER  CO.  (Jerome) — New  organ- 
ization, $250,000.  to  develop  175  acres  adjoining  Copper  Chief, 
Shea  and  Jerome-Portland.  W.  A.  Jordan,  president;  A.  C. 
Labrie,  secretary.  Several  shallow  shafts,  winzes  and  279-ft 
tunnel.     Tunnel  will  be  driven  to  tap  ore  at  bottom  of  winze. 

CALIFORNIA 

Amador  County 

PLYMOUTH  CONSOLIDATED  (Plymouth)— Treated  in 
May,  11,780  tons;  yield,  including  concentrates,  112,139;  operat- 
ing   expenses,    £6,117;    development,    £1,426. 

OLD  EUREKA  (Sutter  Creek) — Unwatering  of  this  and  ad- 
joining Wildman-Mahoney-Lineoln  group  is  progressing. 
Temporary  hoist  soon  to  be  replaced  with  more  powerful 
equipment  and  steel  headframe. 

Inyo   County 

SANTA  ROSA  (Bishop) — Lessees  have  opened  rich  gold  ore 
in  a  vein.  4  ft.  wide.  West  End  Consolidated,  of  Tonopah, 
holds   control. 

Mono  County 

MASONIC  DISTRICT  renewing  activity.  Serita  mine  pro- 
ducing good  tonnage  of  milling  ore;  improvements  being  made 
in  mill;  operated  by  Stall  interests.  Pittsburgh-Liberty  also 
obtaining  good  ore. 

Plumas  County 

JAMISON  (Johnsville) — Mine  now  in  regular  operation, 
employing  40  to  45   men. 

COPPER  CLAIMS,  north  of  Chilcoot,  in  Last  Chance  dis- 
trict, reported  sold  by  Andrew  Murdock;  purchasers  not  an- 
nounced. Leasers  on  the  Murdock-Canonica  recently  shipped 
$4,000   worth  of  copper   ore. 

San    Bernardino    County 

TRIAL  SHIPMENT  of  15  tons  of  manganese  ore  recently 
received  at  San  Diego  from  Island  of  San  Marcos,  on  west  side 
of  Gulf  of  California.     Los  Angeles  men  reported  interested. 

RED  BIRD  (Barstow) — Good  ore  reported  opened  for  a  dis- 
tance of  200  ft.  in  this  group  at  Goldstone. 

COPPER  WORLD  (Nipton) — Under  lease  to  Doctor  Godsell 
and  associates.  Ore  being  hauled  by  caterpillar  tractors  to 
Cima,  on  Salt  Lake  route.  Large  dumps  of  this  old  producer 
can  now  be   profitably  shipped. 

PACIFIC  MINES  CORPORATION  (Ludlow)— This  company, 
which  took  over  copper-gold  properties  of  Bagdad-Chase  and 
Roosevelt  companies,  has  begun  shipipng  ore  to  United  Verde 
smeltery,  at  Clarkdale,  Ariz.  Good  ore  on  bottom  level. 
Frank  W.  Royer,  manager. 

Shasta  County 

MOLYBDENUM  is  being  mined  on  Boulder  Creek,  4  mi. 
west  of  Gibson.      E.   A.   Wiltsee,   of   San    Francisco,    owner. 

MAMMOTH  COPPER  (Kenneth) — Shipping  zinc  ore  regu- 
larly to  company's  affiliated   zinc  smelteries  in  Kansas. 

DELTA  CONSOLIDATED  (Bayles) — Voted  recently  to  erect 
50-ton  mill  and  cyanide  plant  in  Dog  Creek  district. 

Sierra   County 

HERKIMER  and  BUNKER  HILL  (Downieville) — Gravel 
properties  bonded  to  Gustav  De  Bretteville,  of  San  Fran- 
cisco. 

MORNING  i'.LORY  (Alleghany)— Bonded  to  A.  A.  Codd.  of 
Reno,  Nev.  Machinery  to  be  installed  and  working  force 
increased. 

ROCK  CREEK  (Downieville) — On  Alleghany-Downieville 
serpentine  belt.  High-grade  free-milling  ore  developed;  in- 
stalling stamp  mill.     Dolan  &  Bell  own  and  operate. 

ALHAMBRA  (Downieville) — A  700-ft.  drift  in  payshoot  of 
good  width.  Milling  to  begin  on  completion  of  surface  im- 
provements. Richardson,  Rixey  &  Sporndli,  owners  and  oper- 
ators. 
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Siskiyou   Counts 

POLAR    BEAR    (Gazelle)— Recently    shipped    car    of    high- 
ore  to  Mammoth  smeltery. 
HIGH-GRADE   CHROME    ORE    shipment    of   35    tons,    made 

t>J     Fiank    Chastain    and    associates. 
MINNEHAHA     (Treka)      This    San    Francisco    company    hy- 
draulic), i  with   its  new    water  supply   from 
Collins  Creek,  -  mi.  distant. 

Tuolumne   County 
PITTSBURGH-SILVER     PEAK      (Jamestown) — This     com- 
pany,   which    recentlj    bonded    the    Bacigalupi    gold   claims,   is 
sinking  S 

Trinity  County 
MANGANESE  CO.  OF  CALIFORNIA    (Oakland)— Preparing 
to  ship   50   tons  daily  of  chrome  ore  from   deposit  near  Wild- 
wood.  _ 
I  OLORADO 

I. like    <  ouiily 
IMPORTANT   DEVELOPMENT    in   Leadville   district   is   be- 
iiak.ii    by  George   0     Argall,   manager   of   Iron   Silver 
Co     and   sevei  mining   operators,  who   plan 

to  unwater  and  develo]  tion  of  the  camp,  embracing 

such    properties    as    the    R.    A.    M.,    Devlin.    Pyrenees,    Cyclops, 
Sawtooth     Key!  America.      Development    work 

I  on  through  the  new  Mikado  shaft,  also  Known 
;.illauher;    this    is    a    three-compartment    shaft,    1,206 
it    deep    now  flooded  to  tin-   800-ft.  level.     About  $300,000   will 
i  lie  undertaking,  as  a  complete   surface   plant 
§  of  shaft  throughout,  electrical  pumping 
,    ,      ordered  i  rid    new    headframe  now 
rected   at   Mikado   shaft.      Draining   this   shaft   will   be 
ng    as   extensive   stopes   exist   in   many   ot    the 
Hon.      When   Mikado   shaft   is   unwatered, 
planned  to  sink  shaft  several  hundred  feet. 
VALLEY   MINING   CO.    (Leadville)— Rich    silver   and   man- 
red    in    workings   from    tunnel   in    Prospect 
been  driven  1,700  ft.  without  intercept- 
ing  orebodies   and    it    was   decided    to    sink    an 
interior  shaft   on   a   small   fissure  cut   by   the   tunnel; 
,,t     250    it.,    this    has    developed    into    an    important    oreshoot. 
ig   much  Interest  as  Prospect  Mountain  is  most  exten- 
led   area   in  Leadville  district.     Warren  F.  Page, 
man;    - 

Ouray   County 
MINERAL  FARM    (Ouray)— This  old  property,  1  mi.  south- 
town,  leased  by  C.   R.  Wilfley  and  H.  C.   Branch.     It  is 
understood    that   ore   will   be    treated   by   flotation. 
Teller   County 
MODOC   (Victor) — At  annual  meeting   in  Pueblo  decided   to 
certain   blocks  in   the  mine      Average  grade  of 
hiring    fiscal     year    was    $34     per    ton.       Officers 
A     A.    Heiman,   president;   Anton    Frankenberg,    vice- 
superintendent;     William     Young,     treasurer; 
Charles  H.  Hermsmeyer,  secretary. 

IDAHO 
Bonnervllle  County 

GILBERT  &  BULLARD   (Bingham,  Utah) — Have  purchased 
provemenl    Co     b-ad-silvt-r   property   near   Ante- 
lope, about   32  mi.   from   Mackay.      Will  sink  shaft. 
Lemhi  County 
GILMORE  DISTRICT  is  becoming  more  active.     New  power 
rators   Interested    in   the  Gilmore   Trans- 
,  Tunnel  and  Tramway  Co.,  which  has  driven  adit  in- 
ortant  properties  at  depth.     Producing  mines  are 
the    Pittsburgh-Ida  Gilmore    and    Latest    Out. 

Shoshone  County 
STAI:    ANTIMONY    (Kellogg)— Shipped   fourth   car   of   ore. 
Employing  10  men.    G.  T.  Henwood  in  charge. 

HEC1  ager    J.    F.    McCarthy     states    com- 

entually   to   Increase   production    50%.      Federal 
.ill   soon   be   running   one   shift,    treating 
tons. 
ITUTION    MINING    AND    MILLING     (Kellogg)— Re- 
ed   materially   to   ore    reserve;    drift 
d.      Site  selected 
■on    mill.      Jui  Turner,    of    Spokane,    presi- 

1RSON    i  Wallace}— New   mill   will  be  completed 

■  ;■    planned.   250   tons   per  day;   after 
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1  from   rail- 

Lailroad    and    Navigation    Co. 
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AURORA   (Ironwood) — New  shaft  started.     Expect  to  com- 
plete   first    of    next    year.      Pabst    shaft    will    be    started    this 
month       Delay    in    receiving   materials.      The    two    new    shafts 
will  replace  three  old  ones  now  being  used. 
MINNESOTA 
Uesabi   Range 

NORTH  UNO  (Hibbing) — One  shovel  working  in  stockpile. 

GRANT  (Buhl) — Stripping  finished  for  present.  One  shovel 
commencing  to  load  ore. 

LEONARD  (Chisholm) — Hoisting  ore  through  shaft  and 
mining  under  north  bank  of  pit;    300   men  at  work. 

DEAN-ITASCA  (Buhl) — Two  shovels  are  stripping  north 
side  of  pit.     This  work  will  continue  throughout  the  summer. 

LAMBERTON  (Hibbing) — This  mine  of  the  Great  Northern 
Iron  Ore  properties  will  begin  shipping  about  July  1.  Strip- 
ping began  last  December. 

HARRISON  (Nashwauk) — Big  shovel  at  work.  Shipping. 
Washing  plant  working  one  shift.  Butler  Bros.,  contractors, 
in  receipt  of  three  new  70-ton  locomotives  with  19x24-in. 
cylinders.  Two  wrill  be  used  at  Lamberton  mine  and  one 
at   Ha'   Harrison. 

MISSOURI 
Joplin  District 

MARCUM  (Cardin) — Mill  completed  but  bad  air  holding 
back   operations.      Good    ore    showing. 

BINGO  (Joplin) — Rebuilding  and  improving  sludge  plant 
totally  destroyed  by  storm   two  weeks  ago. 

CULBERT  (Joplin) — Moving  mill  to  mine  on  Banker's  land 
from   Shapp   land   at   Tuckahoe.      Will   mine    ore   at   only   60   ft. 

I.I  Mi  ILN  i  Prosperity) — Sands  from  settling  tank  at  Seneca 
plant  will   be   flumed   325   ft.   to   settling  tank  at  Mary   C   mill. 

WHAT-CHEER  (Duenweg) — Has  taken  additional  20-acre 
tract  on  west.     Will  reopen  old  shaft  and  prospect  with  drills. 

COAHUILA  (Duenweg) — Place  of  C.  A.  Smith,  manager, 
major  in  Missouri  National  Guard,  taken  by  R.  C.  Bean,  until 
recently  manager  of  company's  rubber  operations  in  Mexico. 

ADMIRALTY  (Cardin) — Second  mill  started.  Two  Texas 
pumps  in  shaft  at  third  mill  unable  to  lower  water  rapidly. 
Unexpected  orebody  found  in  shaft  at  No.  2  mill.  Company 
making   three   cars   concentrates  weekly. 

BUCHANAN  &  HOFFMAN  (Baxter) — Will  erect  mill  as  re- 
sult of  drilling  campaign  on  Toskoff  land,  just  north  Kansas- 
Oklahoma  line.  Ten  holes  show  rich  orebody  from  252  to 
277    ft.      Compressor    and    pumps   already   ordered. 

MONTANA 
Beaverhead  County 
BOSTON  &  MONTANA  DEVELOPMENT  CO.  (35  Congress 
St.,  Boston,  Mass.) — Three  shifts  working  at  Spain  mine  in 
French  Gulch;  ore  to  be  hauled  by  motor  truck  to  Ana- 
conda. At  Elkhorn  property,  shaft  will  be  sunk  on  Park  vein 
to   meet    crosscut    from    tunnel.      W.    R.    Allen,    president. 

Jefferson  County 

EAGLES  NEST  (Alhambra) — A  5,000-ft.  tunnel  started  to 
cut  at  depth  copper-zinc-silver-gold  veins  in  this  group  of  32 
claims    in    Warm    Springs   district. 

BOSTON  &  CORBIN  (Corbin) — Mined  and  milled  3.22S  tons 
of  ore  in  May.  with  an  average  recovery  of  70  lb.  of  copper 
per  ton.  Directors  ordered  immediate  construction  of  flotation 
unit,  which   is  expected   to  save   about   $3,000   per   month. 


Lewis   and   Clark    Cc 


Its 


JILSON  (Wolf  Creek) — Homestake  Mining  Co.  has  bonded 
this  group  of  five  claims  on  Little  Sheep  Creek,  3  mi.  from 
station,  and  will  sink  to  water  level.  New  hoist  and  com- 
pressor will  be  installed. 

PEERLESS  JENNIE  (Rimini) — C.  S.  Carpenter  and  D.  A. 
Levy,  of  Chicago,  have  leased  this  old  copper-silver-lead  pro- 
ducer and  will  begin  operations  in  July.  Mine  closed  since 
•ivsT.     Plan  to  sink  new  shaft. 

Lincoln  Connty 

BANNER  &  BANGLE  (Troy) — Improvements  costing  $500,- 
000  being  made  by  Snowstorm  Mines  Co.  Employing  275  men 
on  railroad  to  connect  with  the  Great  Northern  at  Troy,  hydro- 
electric power  station,  and  concentrator.  Expect  to  be  ready 
for  operation  by  September. 

Silver  Bow   County 

BUTTE  &  LONDON  (Butte) — Two  stations  on  1,600  level 
completed  and  crosscutting  will  begin  with  three  shifts. 

NORTH  BUTTE  (Butte) — On  night  of  June  24,  James 
Mathews,  a  motorman.  on  3,000  level  of  company's  Speculator 
mine.  was  killed;  fell  from  motor  and  was  dragged  35  ft. 
BUTTE-COLUMBIA  COPPER  MINING  CO.  (Butte)— Butte 
owners  of  35  claims,  r.  mi.  southeast  of  Butte,  will  sink  shaft 
• nough  to  establish  permanency  of  copper  ore  revealed 
by  numerous  openings  along  surface.  Tunnel  already  in  700 
It.  will  be  continued  to  intercept  vein  system.  Short  aerial 
tramway   will   be   installed    to   connect   mine    with   N.    P.    Ry. 

DAVIS-DALY    (Butte) — Production    increased    to    over    100 
tons  of  ore  per  day  from  1.400,  1,500  and  2,500  levels,  that  from 
"ll"  r  levels  averaging  2..V,    copper,   that  from   2,500  level   be- 
opper.    On    2.500   level    northwest    drift    from 
rosscut  is  in   ore  for  over  400  ft.    Manager  Creden 
that  output  can  be  doubled  as  soon  as  new  hoist  is  com- 
pleted in  September. 

ONDA     (Butte) — Fire,    started    by    defective    electric 

wi rm ; -.  fanhouse    at    top    of    downcast    air-shaft    of 

y   mine   on   night    of   June    26    and    got    into 

nrst    two    sets    of    the    shaft    timbering.      The    company's    and 

i He   fire   department   appeared    on    scene    and   soon 

uished  the  fire.     Fearing  that  fire  might  mark  repetition 

ot     the     Pennsylvania     disaster,     all     men     underground     were 

hoisted   to  surface   in    record   time  and  without   mishap   of   any 

I"-    23   Sam    Parnell,   a   miner,   was    instantly   killed 

t   floor  of  2,400  level  of  company's   Belmont   mine  by  a 

round. 
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NEVADA 
Esmeralda   County 

REORGANIZED  (HACKER  JACK  (Goldfield)— Surface 
equipment  completed  and  shaft  repaired  to  115-ft.  level  where 
south  drift  is  being  extended  to  get  under  oreshoot  indicated 
in   i  he  sui  face  trenches. 

HORN  SILVER  (Hornsilver) — Heavier  hoist  and  com- 
pressor being  added  preparatory  to  sinking  present  mm. 
shall  to  ?50-ft.  level.  -May  consolidate  with  Silver  King.  Both 
pi  open  les   have  shipped. 

ATLANTA  MINES  CO.  (Goldfield)— Developments  on  1,580- 
i"t.    and    1,750-ft.    levels    said    to   show    considerable    low-grade 

fold-copper  ore.  On  1,750-ft.  level  crosscut  started  west  In 
ootwall  of  main  ledge  to  pick  up  extension  of  oreshoot  en- 
countered on  l,5S0-ft.  level,  Grizzley  Bear  claim. 

Humboldt  County 

SEVEN  TROUGHS  COALITION  (Seven  Troughs) — Bird 
winze  at  depth  of  1,660  ft.  has  encountered  oreshoot  from  1,600 
north  drift,  exposing  IS  in.  of  high-grade  ore.  Vein  appar- 
ently straightening. 

NEVADA  PACKARD  (Lovelock) — Mill  now  running  on  ore 
from  Knowles-Hampton  block.  Crosscut  from  one  of  three 
working  tunnels  disclosed  25  ft.  of  milling  ore,  about  185  ft. 
from  surface  on  dip  of  45°  vein.  J.  W.  Wilkey  appointed 
superintendent,  vice  K.  Freitag,  resigned. 

Lander  County 

COPPER  BASIN  (Battle  Mountain) — Shipments  being  made 
to  Garfield  smeltery  by  Frank  Paul,  of  Berkeley,  Calif.,  who 
has  six    months'   option   on   this  Glasgow   &  Western   property. 

COPPER  CANON  (Battle  Mountain) — This  Glasgow  & 
Western  property,  20  mi.  from  Battle  Mountain,  leased  to 
L.  E.  Whicher  and  associates  of  New  York.  Being  unwatered. 
About  200  tons  old  dump  ore  being  shipped  weekly  to  Gar- 
field,  Utah.      William    Campbell,    superintendent. 

I, yon    County 

WEIDLEIN  LEACHING  PLANT,  in  leased 'section  of  Mason 
Valley  Mines  Co.'s  idle  smelting  works  at  Thompson,  has  been 
operating  for  two  months  on  10-ton  scale  and  has  lately  been 
increased  to  20-ton  basis.  Carbonate  copper  ores  or  sweet- 
roasted  sulphides  are  leached  with  sulphuric  acid — coarse  ore 
in  tanks,  and  fines  in  six-deck  Dorr  classifier  by  counter- 
current  flow  of  solution.  Before  precipitation,  solution  is  neu- 
tralized with  lime  and  treated  with  sulphur  dioxide  until  it 
has  dissolved  a  percentage  of  gas  equal  to  that  of  the  con- 
tained copper  in  solution.  Precipitation  of  copper  ensues 
when  solution  is  heated  to  160°  C.  under  pressure  of  100  lb..; 
in  precipitation,  sulphuric  acid  is  regenerated  in  twice  the 
amount  originally  present  in  combination  with  the  copper. 
E.    R.    Weidlein.    manager. 

EMPIRE-NEVADA  (Yerington) — Shipping  several  cars  of 
Copper   ore   monthly.     J.    E.   Gelder,   manager. 

BLUEJAY  (Yerington) — E.  J.  Schrader  has  leased  this  cop- 
per mine,  4  mi.  east  of  town,  and  will  explore  with  200-ft. 
adit 

YERINGTON  CONSOLIDATED  (Mason)— Shipping  200  tons 
copper  ore  per  month  to  Utah;  15  men  employed;  L.  L.  Turner, 
lessee. 

MONTANA-YERINGTON  (Y'erington) — C.  R.  Archer  and  as- 
sociates working  20  m^n  and  shipping  about  1,000  tons 
monthly. 

WEST  END  (Mason) — A.  H.  Barlow,  leasing  this  property 
in  Mason  Pass  district,  ships  about  200  tons  of  copper  ore 
monthly  to  Weidlein  leaching  plant  at  Thompson. 

NEVADA-DOUGLAS  (Ludwig) — Employing  about  200  men. 
Shipping  1,200  tons  high-grade  copper  ore  per  month  to  Utah 
smelteries.  Remodeled  mill  and  leaching  plant  recently 
placed   in   operation;   expected   to   treat   200   tons   daily. 

Nye   County 

TONOPAH  ORE  PRODUCTION  for  week  ended  June  24 
was  '.1.075  tons,  valued  at  $1SS,610,  compared  with  S.937  for 
week  previous.  Producers  were:  Tonopah  Belmont.  2,978 
tons;  Tonopah  Extension,  2,200;  Tonopah  Mining,  2,000;  Jim 
Butler,  750;  West  End.  70S;  Rescue-Eula.  210;  Halifax,  15S; 
North  Star,  43;  miscellaneous  leases,   2S  tons. 

TONOPAH  EXTENSION  (Tonopah)— New  mill  equipment 
now  in  operation  increased  daily  capacity  by  about  50  tons. 
New  cross  5-ft.  vein  encountered  on  1,260-ft.  level  between 
Murray  and  North  Merger  veins.     Repairing  Victor  shaft. 

NEW    MEXICO 

Dona   Ana   County 

ORGAN  DISTRICT  is  active.  Phelps,  Dodge  &  Co.  develop- 
ing the  Torpedo  and  Bennett-Stephenson  mines,  employing 
about  100  men.  Black  Prince  mine  again  worked  by  owners, 
shipping  high-grade  ore  to  El  Paso. 

Socorro  County 

HYDRO-ELECTRIC  POWER  for  Mogollon  district  may  be 
provided  by  Earl  C.  Cleaveland  and  associates.  Measurements 
on  West  Foils  ('reek  have  demonstrated  availability  of  mini- 
mum   of    1,000    to    1 i    hp.    during    dry    seasons       The    mines 

lately  have  used  crude  oil,  freighted  about  90  mi.  by  wagon, 
as  a  source  of  power,  at  a  cost  of  around  $150  per  horsepower- 
year.  It  is  understood  operators  will  contract  for  power  at 
$100  per  horsepower-year 

MOGOLLON  MINES  CO.  ( Mogollon )— New  three-compart- 
ment shaft  now  4"  ft.  below  700-ft.  level;  being  sunk  2  ft.  a 
day;  is  in  commission  for  regular  hoisting  above  500-ft.  level. 
Milling  about    '.'en    tons   weekly.      S.  J.   Kidder,   manager. 

SOCORRO      MINING      AND      MILLING       ( Mogollon)—  Con- 
structing   conveyor    to    dispose    of    tailings    by -elevating    and 
Burning   to  comparatively  fiat  area  in  region  of  mill  and 
discharging  into  creek,  which  caused  trouble  with  ranchers  in 
past    years.       Plant    treats    230    tons    daily. 

OAKS  CO  CAlmy) — In  Eberle  mine,  encountered  pay  ore 
from  north  drift  of  raise  in  south  tunnel.  Shipping  to 
custom  mill.  Orebody  No.  1  in  Clifton  mine  proved  to  the 
north    by   crosscut   in    footwall   of   adit   tunnel. 


OREGON 


I. ■    County 

CHAMPION     CONSOLIDATED     MINING     CO.      (Pom!    i 
This  eompanj  ,   organized    bj    i  Ha  m    Jeldni 

Portland    men,    to    operate    the    Chai Helena    and 

groups,   near   Bohi  depart  i I     ind     !0 

are  to  be  added  to  30-stamp  mill  and  concentrator.     C.   V 
managing   director;    H.    C.    Mahon,    secretary. 

TEXAS 

Pecos    Count] 

CALUMET  S  ARIZONA  (Warren,  Ariz.)— This  copper  com- 
pany has  been  testing  Fori  Stockton  sulphur  field.  Some 
petroleum  also  encountered.  Other  companies  planning  to 
drill. 

I  T  VII 
Heaver  County 

MONTREAL  (Mil ford )— Alfred  Frank,  of  Salt  Lake  City, 
has  optioned  this  old  Glasgow  &  Western  copper  property  5 
mi.    from   Milford. 

,lual»   County 

TINTIC  SHIPMENTS  for  week  ended  June  23  amoun 
1S7  cars,  decline  being  due  to  reduction  orders  from  smi 

RIDGE  &  VALLEY  (Eureka) — New  ore  opened.  Drifting 
being  done  from   1,500   level   of  the   Gemini. 

UTAH  MINERALS  CONCENTRATING  ( Eureka)— Several 
cars  of  tungsten  ore  shipped  from  Nevada  are  being  treated. 

BULLION  BECK  (Eureka) — Two  large  new  boilers  being 
installed  to  replace  four  old  ones  of  smaller  type.  Develop- 
ment of  unprospected  section  of  mine  may  be  undertaken. 

EAGLE  &  BLUE  BELL  (Eureka)— Ore  has  been  opened  on 
all  levels  from  the  700  to  the  1,700  and  100  ft.  below  it.  Shalt 
to  be  sunk  to  the  1,850.  During  past  seven  years — in  which 
time  mine  has  been  developed  from  prospect — (446,573  has 
been  paid  in  dividends.  Now  earning  $360,000  yearly. 
Salt  Lake  County 

ALBION  (Alta) — Second-class  ore  from  old  workings  to  be 
treated  in  jigging  plant.  Conditions  on  lower  levels  im- 
proving. 

SILVER  SHIELD  (Bingham) — Development  of  new  strikes 
has  proved  disappointing,  although  there  is  still  some  ore 
showing. 

SOUTH  HECLA  (Alta)— Fifty  tons  daily  being  shipped 
from  Wedge  workings.  So  far  little  development  done  on 
new  strike  made  at  depth. 

BINGHAM  MINES  (Bingham) — Dalton  &-  Lark  mine  is  pro- 
ducing over  100  tons  daily,  part  of  the  output  being  lead- 
silver  and  part  copper-iron  sulphide  ore.  Conditions  at  the 
Yosemite  promising. 

UTAH  CONSOLIDATED  (Bingham)— Received  an  average 
of  Is. 61c.  per  lb.  for  copper  in  1915.  Average  value  of  lead 
ore  at  smeltery  was  $12.61  per  ton.  profit  $S.46.  At  end  of 
year,  new  lead  orebody  in  Highland  Boy  limestone  west  of 
13'2  fault  was  being  developed.  Grade  much  higher  than 
that  shipped  during  year. 

UTAH  APEX  (Bingham) — Producing  about  4.000,000  lb.  of 
lead  monthly.  May  earnings  about  $150,000  as  compared  to 
$152,000,  decline  being  due  to  drop  in  the  price  of  lead.  Cash 
on  hand,  after  payment  of  dividend,  will  be  over  $500,000. 
Sales  of  shares  through  London  have  gradually  reduced  for- 
eign holdings  from  135,000  to  80,000. 

WASHINGTON 

Ferry    County 

WALLA  WALLA  COPPER  MINING  CO.  (Keller)— Com- 
pressor and  drills  being  added  to  expedite  development.  Elec- 
tro-chemical treatment  plant  to  be  erected  when  reserves  war- 
rant. William  E.  Malm,  consulting  engineer;  William  E. 
Johnson,    mine    superintendent. 

Stevens    County 

ELECTRIC  POINT  (Northport) — Another  strike  reported 
in  this  mine,  in  drifts  south  from  210-ft.  level;  IS  ft.  of  high- 
grade  lead  ore  carrying  up  to  20  oz.  Ag.  Hauling  ore  to  Boun- 
dary,  B  C,  for  shipment  to  Trail.  About  1,000  tons  on  dump. 
Roj*  A.   Young,   president. 

CANADA 
British    Columbia 

NEPTUNE  AND  UNDERHILL  i  Slice],  Creek) — These  sil- 
ver-lead-zinc claims  bonded  by  W.  R.  Salisbury,  of  Salmo. 

EMERALD     (Sheep    Creek) — This    group    of    20    lead-silver 
claims  on   Iron  Mountain  bonded  to  H.  T.  Irvine  and  associates 
ine,    w  Lsh 

DOLLY  VARDEN  MINES  CO.  (Alice  Arm)  — Work  on  new 
400-ton  mill  Hearing  completion;  expect  to  start  late  in  July. 
R.   B.  McGinnis,   manager. 

DEER  PARK  (Rossland) — In  this  Consolidated  Mining  and 
Smelting  Co.  property  in  south  belt,  ln-ft.  orebody  high  in 
gold  has  been  opened.  Other  development  with  diamond  drills 
is   planned. 

Ontario 

HOLDING  (West  Shining  Tree) — Shaft  being  put  down 
from    which  of    gold    ore    have    been    taken.      D. 

Rothschild,   of  Sudbury,    holds   option 

NEWRAY  (Porcupine) — Management  has  called  for  bids 
for  30,000  ft.  of  diamond  drilling.  No.  1  vein,  which  produced 
$200,000  before  it  faulted,  will  be  the  first  sought. 

SUDBURY  NICKEL  REFINERIES.  LTD.  (53  Queen  St., 
Ottawa '  M  acquired  nickel  properties  in  Sudbury  district. 
Plan  to  treat  ore  by  Burrows'  method.  A.  W.  Eraser,  secre- 
tary. 

IWN  RESERVE  (Cobalt) — In  drifting  on  vein  found  on 
700-ft.  level,  another  6-in.  vein  was  encountered  running 
across  it  Veins  of  good  milling  grade  with  patches  of  high 
grade. 
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Metal  Markets 


note- 
narket 


\  i:\\    \  ouk — July  •• 

Last  week  was  another  one  of  dullness.  The  m( 
worthy  feature  was  the  sharp  decline  in  spelter,  the 
for    which  exhibited  signs  of  demoralization. 

Copper,  Tin,   Lead   and  Zinc 

<  ,-r     Our    summary    for    last    week    might    be    repeated 

with  aci  uracy,  Bave  thai   there  was  a  further  yielding  of  prices 
„,,   ,),.  lea  and   trading  houses  that  seem  to 

be    becoming    more    and    more    anxious    to    make    sales.      That 
tendency   reflects  the  cheaper  offerings  of  producers   of  crude 
:    whose  output  is  not  under  contract. 

The  new  Federal  revenue  bill  as  prepared  by  the  Com- 
mittee on  Ways  and  Means  and  introduced  this  week  in  the 
Ho„se  of  Representatives,  contains  the  following  provisions: 
•• Every  person  smelting  copper  ore.  refining  me- 
tallic copper,  or  alloying  copper,  shall  pay  for  each  taxable 
year  an  excise  tax  equivalent  to  the  following  percentages  of 
the   gross; 

pta  during  such  year  from   the  sale  or  disposition  of 
refined  copper  or  copper  alloys  and   from   the  sale   or  disposi- 
of   crude   or   unrefined   copper,   if  sold   or   disposed   of   for 
any    purpose    except    for   refining    or   alloying: 

"One  per  centum  of  the  amount  by  which  such  receipts  ex- 
ceed $25,000  and  do  not  exceed   $1,000,000. 

"Two  per  centum  of  the  amount  by  which  such  receipts 
exceed  $1,000,000  and  do  not  exceed  $10,000,000,  and 

"Three   per  centum  of  the   amount  by   which   such   receipts 
I   J  10,000,000." 

Copper  KiportH  from   Atlantic  ports  in  June  are  estimated 

i   gross  tons. 
Exports  from  Baltimore  for  the  week  included   C, 202, 272  lb. 
copper  and  933.458  lb.  brass  to  Havre,    France. 

Copper   Sheets   are   unchanged   at    37.5c.    for   hot    rolled   and 
38.5c.    for    cold    rolled.      Copper    wire    is    31<5>32c.    per    lb.    for 
lots   at   mill. 

Tin — This  market  continued  to  sag  off  in  sympathy  with 
the  other  metals.     Transactions  were  small  in  volume. 

Arrivals    of    tin    at    Pacific    ports    in    June    are    reported    at 
tons,    indicating    a    considerable    import    of    Chinese    tin. 

Lead — A  good  business  was  done  on  Thursday  and  Friday. 
The  sales  Ini  for  export,  especially  through  Pacific 

Coast  ports,  which  business  was  taken  at  7c,  f.o.b.  ship.  The 
next  three  days  were  observed  as  holidays  by  nearly  everybody 
and  scarcely  any  business  was  done.  Late  on  Wednesday  af- 
ternoon the  A  S.  &  R.  Co.  reduced  its  price  to  6.50c,  New 
York,  with  corresponding  cuts  in  the  scale  for  other  places. 
The  news  came  around  through  consuming  quarters  be- 
fore the  official  announcement  was  made.  Consequently,  lead 
was  available  at  the  reduced  price  before  the  trade  was  gen- 
I    of  the  fact. 

Spelter— On   June   2  large   volume   of  business  in 

•r  for  prompt  and  early  delivery  was  transacted,  sales 
.  ■■.,  and  running  off  sharply  during  the  day. 
Consumers  did  not  figure  In  this  business  and  throughout  the 
week  were  conspicuous  by  their  absence.  On  the  part  of  pro- 
ducers, both  large  and  small,  there  developed  real  pressure  to 
sell,  and  the  mar,  oral! zed      The  quotations  for 

the    week    reflect    offerings    rather    than    sales,    for    the    reason 
that  the   level   at   which    buyers   woul  as   not 

found.     Spelter  for  prompt  and  ,  ,,;,.  sup. 

P'y.    M  ed    in    the    hands    of    producers. 

ter  foi  ... 

lower    thai  ote.      Along    with    the    decline    In    the    New 

York    market    I  ,   similar   slump    in    London.      At    the 

close  the  spelter  market  Is   in   a   weak,   uncertain  and   demor- 
alized condition 

/.Ine  Sheet.,  are  unchanged,  the  base  price  remaining 
at  $18  per  100  II  ru.  111.,  less  8%   discount. 

Zinc  Exports  report*  zinc  oxide  in  April  was 

:d. 


i minim iiiiiiiiiiiiini minimi n iie 

Other  Metals 

NEW    YORK — July    5 

Aluminum — This  metal  is  quieter  and  buyers  have  not! 
been  pressing  in  their  demands.  At  the  same  time  deliveries 
seem  to  be  more  freely  made.  The  current  price  is  62@64eJ 
for  No.  1  ingots,  New  York. 

Antimony — Business  was  extremely  dull,  with  a  weakish 
tendency.  We  quote  17@17%c.  per  lb.  for  spot.  None  of  thai 
important  interests  would  quote  on  future  shipments  from 
China. 

(Quicksilver — Market  dull.  We  quote  $80  per  flask,  New 
York.  San  Francisco,  by  telegraph,  reports  $82.50,  market 
strong.    London  is  unchanged  at  £16  10s.  per  flask. 

Nickel — The  market  continues  steady  with  about  the  same 
amount  of  domestic  business  as  usual  and  with  some  demand 
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The  quotations  herein 
lead,  spelter  and  tin  based 
trade  as  made  by  produce 
merit,  the  prevailing  valu 
except  where  St.  Louis  is  gi 
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il  of  the  average  markets  for  coppt 
lie  contracts  for  the  ordinary  deliveries  of  tl 
and  agencies;  and  represent,  to  the  best  of  our  jud 
of  the  metals,  reduced  to  basis  of  New  York,  eas 
the  basing  point.    St.  Louis  and  New  York  a 


rmally  quoted  0.17c.  apart. 

The  quotations  for  electrolytic  copper  are  for  cakes,  ingots  and  wirebars. 
Electrolytic  copper  is  commonly  sold  at  prices  including  delivery  to  the  consumi  rs 
and  is  subject  to  discounts,  etc.  The  price  quoted  for  copper  on  "regular  terms" 
(r.t.)  is  the  gross  price  including  freight  to  the  buyer's  works  and  is  subject  to  a 
discount  for  cash.  The  difference  between  the  price  delivered  and  the  New  York 
cash  equivalent  is  at  present  about  0.25c  on  domestic  business.  The  price  of 
electrolytic  cathodes  is  0,05  to  0.10c.  below  that  of  electrolytic.  Quotations  for 
lead  represent  wholesale  transactions  in  the  open  market  for  good  ordinary  brands. 
Quotations  for  spelter  are  for  ordinary  Prime  Western  brands.  Only  the  St.  Louis 
price  is  In  rem  quoted,  St  Louis  being  the  basing  market.  We  quote  the  New  York 
price  at  17c.  per  100  lb.  above  the  St.  Louis  price. 

Silver  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per  troy 
ounce  of  silver  bars  999  fine. 

Some  current  freight  rates  on  metals  per  100  lb.  are:  St.  Louis-New  York  17c; 
St.  Louis-Chicago,  6.3c;  St.  Louis-Pittsburgh,  13.1c. 

LONDON 
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The  above  table  gives  the  closing  quotations  on  London  Metal  Exchange. 
All  prices  are  m  pounds  sterling  per  ton  of  2,240  lb.,  except  silver  which  is  in  pence 
per  troy  ounce  of  sterling  silver,  0.925  fine.  Copper  quotations  are  for  standard 
copper,  spot  and  three  months,  and  for  electrolytic,  price  for  the  latter  hcing 
subject  to  3  per  cent,  discount.  For  convenience  in  comparison  of  London  juices, 
in  pounds  sterling  per  2,240  lh.,  with  American  prices  in  cents  per  pound  the 
following  iippn,\iiiiate  i:ttw  :,,-,-  given,' reckoning  exchange  at  4  80.  £15  =  3.21c; 
£20=  4.29c;  £30  =  6.43c;  £40  =  8.57c;  £60  =  12.85c.  Variations,  £1  = 
0.21|c. 
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for  export.  Quotations  are  45050c.  per  lb.  for  ordinary 
forms,  according  to  size  and  terms  of  order.  Electrolytic 
nickel   brings   5c,    per   lb.   premium. 

Minor  Metals — Current  quotations  Tor  Bismuth  are  $3.15® 
:  :n  per  lb.,  New  York — Cadmium  is  quoted  at  11.8001.50  per 
lb.— Cerium,  electrolytic,  is  sold  at  $809  per  ll>. — Cobalt  Metal 
is  quoted  at  $1.25  pei  lb.— Magnesium  is  still  high,  being 
quoted  at  $5.50  per  lb.  for  9991  pure.  —  Selenium  is  from  $3  up 
t..   jr.    per   lb.,    according   to   size   of  order. 

The  Scotch  Shnle  oil  Industry  had  a  fairly  prosperous  year, 
notwithstanding  competition.  All  the  companies  but  one  were 
able  to  pay  dividends  in  the  fiscal  year  1915-16.  Their  reports 
show  that  at. out  3,000,000  tons  of  shale  are  annually  dealt 
with,  yielding  nearly  2  5, 000,000  gallons  of  burning  oil,  over 
5,000, gallons   of  naphtha,    24,000,000   gallons  of  lubricating 

i  (.king   oils,    30,000   tors   of   solid    paraffin,    and    60.000 

of   sulphate   of   ammonia.      The   mines   and    works   afford 

employment   to  about  10,000  men.     The  gross  receipts  were  in- 

ased    by    higher   prices,   especially   for   byproducts;    but   the 

tenses  also  increased  owing  to  higher  prices  for  supplies 
ii, ii    higher  wages. 

IMPORTS 

Imports  of  the  Principal   Metals,  other  than   iron  and  steel, 

in  Great  Britain,  five  months  ended  May  31,   in  long  tons: 

1915                 1916  Changes 

Copper     95.187          5S.704D.  36,483 

i,i      21.332           15,172    D.  6,160 

Lead     112,167          76,378   D.  35.7X11 

Zinc      44,149          16,665   D.  29.4S4 

Gold,    Silver    and    Platinum 

NEW  YORK — July  5 
Gold  continues  to  come  in  at  New  York,  although  the 
amount  reported  this  week  has  been  less  than  'for  several 
weeks  past.  The  amount  has  been  so  large  lately  that  a  con- 
siderable quantity  has  been  sent  to  the  Philadelphia  Mint  for 
storage. 

A  consular  report  says  that  at  the  close  of  May  the  gold 
holdings  of  Japan  amounted  to  540,000,000  yen  ($269,190,000), 
of  which  170.000.000  yen  ($S4, 745.000  was  held  at  home,  90,- 
000,000  yen  ($44,865,000)  in  the  United  States,  and  28. 000,000 
yen    ($13,958,000)    in  Europe. 

Platinum  continues  dull.  The  jewelry  trade  is  taking  none 
at  present,  and  in  other  lines  buyers  are  taking  only  what 
they  are  obliged  to.  Supplies  do  not  improve.  April  imports 
were  only  2,544  oz.  Quotations  are  $74@77  per  oz.  for  re- 
fined platinum.  Hard  metal  is  $4(56  per  oz.  higher,  according 
to    quality. 

The  French  Mint  during  the  year  1915  produced  for  French 
circulation  13.963.409  silver  pieces  of  2  fr.,  47,955,158  1-fr. 
pieces,  and  20.S92.772  50-centime  pieces.  There  were  also  pro- 
duced 535,227  nickel  25-centime  pieces,  4,362,46S  bronze  10- 
centime  pieces,  and  6,032.140  bronze  5-centime  pieces.  No  gold 
coins  were  produced  during  the  year.  The  total  number  of 
coins  emitted  for  French  circulation  was  93.741.174  of  a  face 
value  of  87,200,022  fr.  ($16,S29,604).  In  addition  to  the  above 
there  were  manufactured  for  Morocco.  Tunis,  Ethiopia,  and 
Servia  2.502,580  pieces  of  2  dinars,  7,529,016  of  1  dinar,  and  7,- 
901,068  of  50  paras. 

Silver — The  market  has  been  a  declining  one  the  past  week, 
owing  to  lack  of  demand  in  London.  The  more  peaceful  out- 
look in  Mexico  has  removed  the  apprehension  of  a  shutdown 
in  Mexican  mining  operations  in  case  of  a  war.  The  London 
stock  of  silver  has  increased,  being  now  some  £1,500,000.  In- 
dian banks  have  sold  silver  in  London,  which  has  caused  a 
drop  in  price  coming  on  a  dull  market  and  London  closes 
■quiet  at  30 V2   pence. 

Zinc  and  Lead  Ore  Markets 

PLATTEVILLE,    WIS. July    1 

The  base  price  paid  this  week  for  zinc  ore  was  $6S@71  per 
ton  609!  zinc  for  top  grades  down  to  $65  base  for  medium 
grades  assaying  down  to  50 %  zinc.  The  base  price  paid  for 
80%    lead  ore  was   $80   per   ton. 

SHIPMENTS,  WEEK  ENDED  JULY  1 

Zinc                     Lead  Sulphur 

Ore.  Lb.              1  ire,  Lb  ( ire,  Lb. 

Week     5.876,000             187,300  1,852,400 

Tear    118,716,000          4,335,010  29,999,800 

Shipped  during  week  to  separating  plants,  7,628,000  lb. 
zinc  ore. 

JOPLIX,   MO July  1 

Blende,  high  price,  $87.50;  per  ton  60%  zinc,  premium  ore, 
$S5;  medium,  $80070;  low,  $65;  calamine,  per  ton  40rf  zinc. 
$55  iff  45;    average,    all    grades    of    zinc,    $78.81    per    ton.      Lead 


ore,  hig  h  1.50  per  ton     ital  1  ontent  . 

average  selling   1 ,  .1 11  grades  oi  lead  $77.98  per  ton,  a  large 

quantitj    ol    the  shipment   being   from    previous   purchasi 
$80  base. 

SHIPMENTS  WEEK    ENDED  JUL/!    I 

Blendi       Calamine         Lead  Values 

Totals  this  week . .      13,267,080        346.340      2,453,180        $631,460 
Totals    this    yeai  3 !, 28,857,170   61,724,520   $22,416,800 

Blende  value,  the  week,  $527,760;  6  months,   $18,614,220. 

I  alamine  value,  the  week,  $8,720;  6  months,  $1,033,720. 

Lead  value,   the  week,   $94,980;   6  months.   $2,768  560 

Compared   with  the  first   six  months  of   1915  the  zinc  ship- 
ment   is  a   gain   of   37,  140   ton:  .   the    lead   shipmi  nt    is   a    i;im   of 
9,390  tons  and  the   gain   1  1   value  is   $111.752.11111..     The  avc 
price  of  blende  six   months  this   yeai  $103.78   against 

last    year;    < lie   average   of   calamine    is   .$71.73    against    $41.49; 
the  average  of  lead  is  $S9.74  against  $51.81   per  ton.     While  the 

prices  of  blende  and  calamine  rose   to  a    pher. tenal   level   in 

June,  1915.  the  early  part  of  the  half-year  ore  sold  on  a  low 
level.  The  half-year  of  1916,  just  closed,  was  opened  with 
the  strong  price  level  at  the  close  of  1915  and  held  at  a  high 
average  until  the  second  week  in  May.  when  the  average 
price  fell  below  $100  per  ton,  all  grades  of  zinc  ore. 
OTHER     ORES 

Manganese  Ore  imports  at  Baltimore  for  the  week  were 
9,000  tons  from  Brazil.  These  Brazilian  ores  imported  are 
mainly  under  contract  and  very  little  comes  on  the  open  mar- 
ket. 

Antimony  Ore — Little  or  no  business  is  reported  and  the 
price  is  nominally  unchanged  at  $2  per  unit. 

Tungsten  Ore — The  position  has  not  changed  materially. 
While  many  inquiries  are  coming  in,  no  large  sales  have  been 
1  lade.  For  the  small  business  transacted  the  price  remains 
nominally  at  $30@35  per  unit. 

The  concentrating  mills  in  the  Boulder  District  in  Colorado 
have  reduced  their  prices  to  $20  per  unit  for  50%   ore. 

Iron    Trade    Review 

NEW    YORK — July    5 

The  month  of  July  is  generally  counted  a  dull  one  in  the 
iron  trade,  and  this  year  it  seems  to  be  no  exception  to  the 
rule    so    far   as   domestic   business    is   concerned. 

The  export  trade  is  very  active,  though  not  quite  so  heavy 
as  some  reports  would  have  us  believe.  However,  the  larger 
mills  are  generally  filled  up  for  the  next  six  months  and  will 
have  no  motive  to  cut  prices.  The  smaller  mills,  or  at  least 
some  of  them  are  not  so  fortunate  and  may  need  work  by  the 
end  of  the  quarter,  and  will  then  be  ready  to  take  work  as 
they  can  get  it. 

The  trouble  with  Mexico  causes  much  discussion.  The 
general  belief  is  that  the  Government  will  need  a  lot  of  ma- 
terial and  will  insist  on  precedence  for  its  contracts.  This 
will    interfere    considerably   with    the   export   business. 

Exports  from  Baltimore  for  the  week  included  7,830  tons 
pig   iron  and   1,007   tons  steel  billets   to  Genoa,    Italy. 

According  to  the  summary  prepared  by  the  "Railway  Age 
Gazette,"  railroad  orders  placed  in  the  half-year  ended  June 
30  included  3.066.S50  tons  of  rails,  89,293  cars  and  1,177  loco- 
motives; these  totals  being  more  than  three  times  those  for 
the  first  half  of  last  year. 

PITTSBURGH — July  » 

The  steel  market  has  now  entered  upon  the  July-August 
period,  which  is  invariably  dull;  but  this  year  the  summer 
dullness  really  began  about  the  first  of  June.  There  is  very 
little  fresh  domestic  demand  coming  out  for  any  finished  steel 
products,  but  specifications  on  contracts  are  fully  as  heavy  as 
expected  in  the  circumstances.  Deliveries  are  reported  as 
better,  but  are  no  greater  than  buyers  require  and  there  is  no 
semblance  of  a  surplus  of  s'.eel  in  any  quarter.  Outputs  will 
be  cut  down  by  hot  weather  in   the  next  couple  of  months. 

The  large  mills  are  adhering  very  strictly  to  base  prices 
and  are  so  well  sold  up  through  the  year  that  there  is  no 
expectation  of  their  cutting  prices  even  should  the  market 
continue  relatively  dull  through  the  fall.  The  small  mills 
on  the  other  hand  have  an  average  of  perhaps  no  more  than 
about  two  months  of  work  ahead  of  them  and  demand  will 
have  to  be  somewhat  better  than  at  present  to  carry  them  to 
the  end  of  the  year. 

Export  demand  continues  excellent,  and  while  there  is  still 
demand  for  shell  steel,  despite  th>-  heavy  buying  in  May.  the 
demand  from  neutral  countries  is  quite  prominent  by  compari- 
son. Russia  is  still  to  place  some  rails,  as  well  as  cars  and 
locomotives.  The  car  and  locomotives  orders  will  likely  be 
placed  in  Canada,  a  large  portion  to  be  then  farmed  out  in  the 
United   States. 

Pig  Iron — The  market  continues  to  suffer  sentimentally 
from  the  weakness  in  Southern  iron,  due  to  the  offering  of 
warrants  held  speculatively,   and  there  is  little  inquiry  except 
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for  export  bessemer,  for  which  good  prices  are  obtained.  \V. 
P.  Snyder  &  Co.  announce  their  computations  of  average 
prlci  on  all  sales  of  Valley  iron  in  June  in  lots  of 

1, tons    and    upward  ley,    for    bessemer.    an    ad- 

vance  over   May    of    16.7c,   and  l<  y,   for  basic,  a  de- 

["hus  it    is  shown   that  sellers  of  basic  did   not 
Obtain    their   ash  {18.25   to   $18.50.      The   average 

price  of  foundry  iron  in  June  as  shown  by  market  quotations 
was  $18.39,  Valley,  The  market  is  quotable  as  follows:  Bes- 
semer. $21:  basic,  $1S;  foundry  and  malleable,  $1S,25@18.50; 
forge  f.o.b.   Valley   furnaces,   95c.   higher  delivered 

Pittsburgh. 

Steel  The  billet  market  is  even  stronger  than  formerly, 
reflecting  a  tightl  dition  of  the  mills,  as  while  the 

demand  is  fair  it  is  not  of  really  large  proportions.  The  ex- 
port market  is  by  far  the  more  active,  and  the  demand  in  that 
quarter  is  for  ingots  as  well  as  billets,  probably  because  they 
can  be  rolled  to  size  when  delivered,  while  billet  sizes  must  be 
ng  in  advance.  Soft  openhearth  ingots  readily 
'nine  $42^1  43  for  export.  Bessemer  billets  and  sheet  bars  are 
!.:  and  openhearth  at  $44@45  f.o.b.  maker's 
mill.    Pittsburgh   or   Youngstown. 

FERROALLOYS 

PerroBsuganuc  The  market  is  very  dull  and  not  enough 
inquiry  is  developed  to  fix  the  prompt  market  closely.  It  is 
quotable  at  about  $200fft  250,  with  contracts  for  delivery  in 
-it:,  as   formerly. 

Further  restrictions  have  been  placed  on  exports  of  ferro- 
manganese  from  Great  Britain,  the  object  being  to  prevent  ex- 
ports of  steel   to  any   hostile  countries. 

Imports  of  fei  se  at  Baltimore  for  the  "week  were 

2.350  tons  from  Great  P.ritain. 

SpleKCleia 209!     is    quoted    at    $50@55    at    furnace;    high 

grade,  30c;    brings  $60®65  per  ton  at  furnace. 

Ferrosilicon  is  nominally  unchanged  at  $S3@S5  at  furnace 
for  507/  ;  but  premiums  are  still  charged  for  early  delivery. 
emer  ferrosilicon  is  quoted  from  $33  for  10%  up  to  $43  for 
li'.'.  ,    at    furnace. 

Kxports    from    Baltli 'e    for    the    week    included    79,691    lb. 

ferrosilicon  to  Chile. 

An    electric    furnace    plant    containing    three    750-kiIowatt 

furnaces  has  been  established  at  Keokuk,  la.,  by  the  Keokuk 

Electro-Metals  Co.    to   produce   ferro-alloys   using  power   from 

the    Mississip  dam   at   that   point.      The    furnaces   are 

designs  by   the  company  and  have  been  placed  in  opera- 

ithough  shipments  have  not  been  started.     Their  annua' 

is  j.r.00  to  3,000  tons  of  50';    ferrosilicon  per  year. 

BrltiSfl  Exports  of  spiegeleisen,  ferromanganese  and  ferro- 
silicon. five  montl  31,  were  2S.290  gross  tons  in 
1915,  ai                                                 ncrease,   28,01 4   tons. 

FOREIGN    IRON 

»«.-.li*h    Iron    Production    tor    the    quarter    ended    liar.    31 

197.600    metric    tons   pig    iron:    29,700    tons   wrought    iron; 

0    tons    bessemer    steel     ingots;    135.300    tons    openhearth 

ingots.     The    rolled    Iron   and    steel    reported    was   104,500    tons. 

Ms    for    the    quarter    were    114,600    tons,    the    chief    items 

-    49.600    tons    pig    iron,    including    ferrosilicon,    and    34,600 

ought  iron  bars  and   wire  rods. 

Steel    Production    in    Germany    in    April    is    reported    by    the 

'    ai    1  203,398   metric   tons,    being 

17   tons   less  than   in    March.      For   the   four  months   endi  .1 

the  make  of  steel  was.   in  metric  tons: 

Basic  Acid  Total 

2,419,760       50.3.53    2,470,11.'! 

2,055.(122      107.400    2,103,322 

189,969      102,229      292,198 

34,617  34,017 

Electric.  678  56,678 

4,665,651  351,277  5,016,928 

3306,223  214.365  4,020,588 

The  production  keeps  up  well  to  about  60%  of  that  of  a 
normal 

British    i  M„,rts  or   iron   ;,mi   Steel,   ive  months  ended   May 

II,  were  1.201   117  ■■•.,       ton     In   1915,  and  1,572,588  tons  in  1916; 

The    larger    gains    were    in    pig    iron 

Imports    for    the    five    months    were 

and  392.794   tons   in    1916;   increase. 

.ins  were  chiefly  in  steel  ingots,  steel  bars 

Iron  bars  and 

IRON     ORE 

Th"   '""'•''  n  '  '    has  been  very  active.     The  fig- 

ure8  '  ■''*  f"r  June  are  not  yet  at  hand    but 

"   is  I  ■  'he  total  surpassed  the  large  shipments  of 

May. 

iners  on  the  Mesabi  range  has  not  vet 
affected    the    rate  ...      ore    is   being   sent    forward 


from  stockpiles,   as  well  as  from  mines.     The   attempt   of  the 
strikers  to  get  out  the  dockmen  failed  and  there  has  been  no  \ 
interruption    at    the    ports.      The    strike    seems    to    be    losing 
ground  at  the  mines. 

COKE 

Coke  production  in  the  Connellsville  region  for  the  week  ia 
ted  by  the  "Courier"  at  417,540  net  tons;  shipments, 
420,709    tons. 

Connellsville — With  the  large  contract  business  done  in  re- 
cent weeks  there  is  very  little  uncovered  furnace  coke  con- 
sumption for  the  second  half.  The  contracting  was  done  at 
rather  steadily  declining  prices,  the  latest  contracts  being 
chiefly  at  $2.35  for  the  half  year,  but  sales  for  July,  and  July 
and  August,  brought  $2.50  without  difficulty.  Spot  furnace 
coke  has  been  in  light  demand  despite  the  necessary  cur- 
tailment in  production  and  shipments  this  week  on  account  of 
the  holiday.  We  quote:  Spot  furnace,  $2.40@2.50;  contract, 
$2.35@2.50;  spot  foundry,  $3.25@3.50;  contract,  $3.50,  per  net 
ton  at  ovens. 

Exports  and  Imports  of  Fuel  in  the  United  States  four 
months    ended    Apr.    30,    in    long    tons: 

■ Exports ■  Imports 

1915  1916  1015  1916 

Anthracite  949,261  1,092.075  101  1,445 

Bituminous 3,023.255  4.381,898  515.197  1,10.246 

Coke        217,570  365.055  12,269  24,159 

Bunker  coal      .  .  2.265,359  2,248,745 

Total.  6,455,445  8,087.773  527,657  t;:ts..s50 

The  bunker  coal,  or  coal  furnished  to  steamships  in  for- 
eign trade,  is  practically  all  bituminous.  The  chief  trade,  to 
the  imports  and  exports,  is  with  Canada.  The  larger  increases 
in  exports  this  year  were  to  Argentina,  Brazil  and  Italy. 

Exports  of  Fuel  in  Great  Britain  five  months  ended  May  31 
were,    in   gross   tons: 

1915  1916  Changes 

Coal 18,775,284  15,809,763  D.    2,905.521 

Coke 366,996  604,673  I.       237.1177 

Briquettes 509.471  586.296  I.         76,825 

Bunker  coal 6,334.542  5.467,575  D.       800,067 

Total 25,986,293       22,468,307  D.  3,517,988 

The  bunker  coal  is  fuel  furnished  to  steamships  in  foreign  J 
trade,   or  sent  abroad  for  the  use  of  such  ships. 

Chemicals 

NEW   YORK — July   5 

The   general  market  has  been   quiet  over  the  holiday,   and  i 
prices  have  shown  some  tendency  to  weaken. 

Arsenie — Spot  arsenic  is  rather  scarce  and  prices  have  held 
together  pretty  well.  Quotations  are  $6.25® 6.50  per  100  lb. 
for  spot  material. 

Copper  Sulphate — The  market  is  again  easier  on  a  moder- 
ate  demand  and  prices  have  weakened  again.  Sales  are  re- 
ported  at  $106)11  per  100  lb.,  and  there  is  talk  of  further 
shading. 

Nitrate  of  Soda — Shipments  are  reported  as  running  heavy, 
but  the  demand  is  good  and  prices  are  firm.  Current  quota- 
tions are  $3.10  per   100  lb.  for  spot,   and   $3.07y2   for  July. 

Exports  from  Chile  five  months  ended  May  31  were,  in 
long  tons: 

1914  1915  1916 

To    United    States 276.950        298.650  52u  100 

To    Europi     680,100        303,900  54S  500 

Total     957,050        602.550        1.068,600 

The    quantity    afloat    for    Europe    on    May    31    was    322,300  1 

tons. 

Pyrites — Imports  at  Baltimore  for  the  week   included   5,937  I 
tons   iron   pyrites   from   Huelva,   Spain. 

Sulphur — The  market  is  firm  and  prices  continue  high,  ow-  j 
ing    chiefly    to    high    freight    rates.       Current    quotations    are 
$30   per   ton,   New   York,    for  early   delivery. 

Sulphuric  Acid — The  market  is  easier  owing  to  increased 
production,  and  sellers  are  inclined  to  urge  their  product  on 
the  market.  Ordinary  60-deg.  acid  can  be  had  at  $20  per  ton 
at  works;  while  66-deg.  acid  is  quoted  at  $35<§>40  per  ton  for 
prompt   shipment. 

PETROLEUM 

The  monthly  statement  of  the  "Oil  City  "Derrick"  shows  new  : 
oil  wi  lis  completed  in  June:  Pennsylvania  grade,  64i2; 
Lima-Indiana,  106;  Central  Ohio,  30;  Kentucky,  52;  Illinois, 
184;  Kansas,  488;  Oklahoma-Arkansas,  806;  Texas  Panhandle, 
65;  North  Louisiana.  42,;  Gulf  Coast.  130.  In  all  this  is  2.545 
new  wells,  with  a  total  production  of  190.741  bbl.  daily.     There  j 

wells   and    393    dry   holes   reported.      There    were 
4,492   wells   in   progress  at   the  close  of  June. 
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Mining  Companies — United  States — (Continued) 


Acaci    .  _ 

Adams,  s.l. c. 
Ahmeek,  c. . 
Alaska  Mi 
Alaska  Treadwcll,  g. 

Alaska  United,  g 

Allouez,  c 

Am.  Zinc,  Lead  &  Sm 

Anaconda,  c 

Argonaut,  g 

Arizona  Copper,  com. 
Arizona  Copper  "A, 
Arizona  Copper,  pf . . . 

Baltic,  c 

Barnes-King,   i 
Bingham  N.  H  . 
Bonanza  Dev.,  g 
Brunswick,  g .  • . . 
Bunker  Hill  Con.,  g. . 
Bunker  Hill  &  Sul  .  1  s 
Butte-Alex  Scott. 
Butte-Ballaklava. 
Butte  &  Superior 

Caledonia,  1.8.0 

Calumet  &  Arizona,  c 
Calumet  &  Hecla.  c. 
Camp  Bird,  g.s....  .  .  ■ 

Centen'1-Eur  ,  1 
Center  Creek,  1 
Champion,  c 
Chief  C 
Chino.  < 
Cliff,  g. 
Cliff,  g 


Colo.  Gold  Dredging 

Colorado,  l.s.g.  ■    

Commercial  Gold 

Cons.  Inter.  Callahan  1.1. 

Continental,  z.l 

Copper  Ranee,  c 

Dalv  Judge,  s.l 

Dalv  West,  s.l 

Doctor  Jackpot,  g. 

Doe  Run.  L. ...... ■ 

Eagle  &  Blue  Bell.  g.s.l. 

Elkton  Con.,  g 

El  Paso,  g 

Ernestine,  g.s 

Fed.  M.  &  S.,  com. 

Fed   M.  &  S.,  pf 

Florence,  g 

Free  Coinage,  g 

Fremont  Con.,  g 

Frontier,  z 

Gemini-Key'ne,  l.g.s... 

Gold  Chain,  g 

Gold  Dollar  Con 

Gold  King  Con.,  g... 

Golden  Cycle,  g   

Golden  Star,  g 

Goldfield  Con.,  g 

Grand  Central,  g.  .  .  ■ 

Granite,  g 

Hazel,  g 

Hecla.  Is 

Hercules,  1.8 

Homestake,  g 

Horn  Silver.  1.8.1 

Inspiration,  c. 

Iowa,  g.s.l 

Iowa-Tiger,  g.s.. 

Iron  Blossom,  s.l.g 

Iron  Silver,  s.l.g 

Jamison,  g 

Jerrv  Johnson,  g 

Kendall,  g 

Kenneeott  Cop.,  c 

Kennedy,  g 

Klar  Piquette,  z.l 

Knob  Hill,  g 

Liberty  Bell.  g.  .  . 

Little  Bell.  1.9 

Magma,  c 

M  n    moth,  g.9.c 

Mary  McKinney,  g 

May  Day,  g.s.l 

Mexican,  g.s 

Miami,  c 

Modoc,  g.s 

Mohawk,  c 

Monarch-Mad'a,  g.s.l.. 
Montana-Tonop.,  s.g. .  . 

Mountain,  c 

National,  g 

Nevada  Con.,  c 

New  Century,  z.l 

New  Idria,  q 

North  Butte,  c 

North  Star,  g 

Old  Dnmin'n.  M.&Sm 

Ophir,  s.g 

Opohongn,  g.s  1. 


Colo. . . 
Calif... 

Wis 

Utah... 
Utah... 
Colo. . . 
Colo.  .  . 
Colo.  .  . 
'riz.... 
Nev. . . . 
1'tah..  . 
Colo... 
Ca!  .  .  . 
Idaho.  . 
Idaho. . 
S.  D 


100 


ii    in 


Utah. 

\riz. .  .. 

Colo 

Colo 

Utah.... 
Colo.  .  .  . 

Cal 

Colo... 
Mont  ... 

Alas 

Cal 

Wis. . . . 
Wash. . . 

Colo 

Utah.... 
Ariz ... . 
Utah. 
Colo. .  . 

Utah..  . 

Nev..  . 

Ariz.. .  . 

Colo.  .  . 

Mich... 

Colo.  .  . 

Nev...  . 

Cal.... 

Nev. . . 

Nev. . .  . 

Mo 

Cal.... 

Mont... 

Cal 


100 


Oroville  Dredging. . . 

Osceola,  c 

Parrot,  c 

Pearl  Con  ,  g 

Pharmacist,  g. 

Pioneer,  g 

PitUburgh-Idaho,  1 Ida 

Pittsburg  Silver  Peak,  g 

Portland,  g Colo    . 

Ouilp 


Utah. . 
Cal  .. 
Mich.. 
Mont. 
Wash. 
Colo.  . 


300.011" 

100,000 

100,000 

1,000,000 

1.,;. ;i,iii  iii 
401.990 

22,000 

394,001 

300.000 

180,000 

3,000,000 

t;.-,.7t'.i    loo 

803. 1401 

2,5110.000 

400,000 

300.000 

(',0,000 

120,000 

1,050.000 

10,000 

200,000 

1,250 

5,000 

1,000,000 

2,500,000 

1,000,000 

1,500,000 

400,000 

3.559,148 

500,000 

1,050,000 

000,000 

l,i  11 11 1, 111 10 
1  Oi'O.OOO 

251,160 

400,000 
1,159,471 
L.666,667 

3.000| 
1,000,000|1.10 

500.000 

390.000 
2,500,000  1  10 

500.000 
2.780.583 

100,0001    100 
20,000 
1.000.0001 

133,551 

240,000 

100,000 

1,309,252 

son. 001 1 
201.000 
747.114 

100,000 

1.000.000 
921365 

250.000 

750,000 
1.999,457 

330.000 

1OO.00O 

130.01X1 

250.000 

102,000 

201 ,600 

S98  9; 

686,498 
96.150 

22'i,s5n 
1.000.711 
1.500,000 
5,000,000 

809,407 
2  790,000 
3.000.000 

1.500,000 


2.00 
0.075 
0.05 
0.20 
0.06 
II  02; 
0  50 
10  50 

0  50 
10.75 

0.03 
2.00 
15.00 
0.24 

1  00 
0  25 

16    6  40 

May  '16    0.05 

"16,   2.25 

Jan.     '13    0.10 

Oct.    '13    0  01 

Feb.    '16;   1.00 

___  Dec.    '12    0.03 

230.490  May    '16    0.00} 

3,952,419  June    '16    1   50 

561,000  Dec.    '15  10.00 

16,744,753  June    '16    2.50 

l,230.000|Apr.    '16 

6,606,000  Jan.     '13 

84.814  Mar.    '10 

3.550.<ifi9iDeo.    '13 

440, 573 1  Dec.    '15 

3,579. 400lMay   '15 

1,707,545  Feb.     '14 

150,000  July    '15 

2,70S,750:Jan.     '" 

12,816,795  June 

840.000i  Apr. 

180,000|Dec. 

258,000  Oct. 

146.202  Nov. 

2,330,000!june  '16 

130,00WMay   '13 

100,000  Dec.    '" 

1,417,319  Nov. 

4,350.000  June 

140,000  Mar. 

2S.999.S32  Oct. 

1,633,250  Dee. 

2si;, ;,oo  IV,- 

971.000  Dec. 

4,405.000  J 


0.2 

0.1£ 

0  00; 

0  76 

0  05 

0.02 

0.10 

0.10 

1.50 

1.00 

0.10 

1.00 

0.02 

2  0(1 

5  00 

0.03 

0  00  i 

0.01 

0.02 

0  05 

0.10 

0.02S 

0.01 

13    0  01 

..     16    0  15 

12,150.000  June   '16    0.30 

9.S71. 132  June   '16    0.65 

5,682.000  June   '16    II  05 

1.449.339  May    '10     1    25 

270. 107  Dee.    '15    o  00 

25.179  Dec.    '15    1   00 

2.650O00  -Jpr. 

4,950.000  Dec. 

386.100  Dec. 

187,500  Nov 

1,555,000  M" 


•16  0   10 

'14  o   10 

•15  0.01 

•1  1  o  ol 

'161  0.10 


2.50 


6.950.974  June    '16     1    50 
1,831,001  Apr.    '10|  0.03 
259.000  Apr. 

70,0011  1  let 

1.752, 7'i5  •  epl 

90  000  Apr. 

480.000  June 

2.300.000  June    '16;  0  0. 

1.1(19,3(18  July    '14    0  02 

2S 1 ,1 100  M  :n      '10     0O2 

161  910  June   '14 


13  0  50 

13  0  00} 

15  0.20 
10  0   05 

16  0.50 


May  '16 

Dec.  '11 

Feb.  '16 

May  '11 

nec.  '12 

May  'OS 

May  '11 

June  '16 

I  let. 


1)  05 
1 
1 
1 
1 
1 
1 


7,454.441 

275,000 

4.275,000 

10,000 

4SS.5SS 

4,216,250 

570,000 

22,475.480 

237,1 

2,030,000 

12.922  000  Apr 

4.912,040  June 

7,371.il00|Jun.- 

2.nOs,3t',0  Jan. 

80,907. Ian. 

2,034,936  Jum      16 

13.621.925   \)n        16 

7,871.S39lJuly    '15 

181,422  Dec.    '10 

87,500 

2,041,526  Oct.    '11 

217.0S3iApr.    '13 

771,200  July    '14 

10.357.OSO   \pr      '16 

67.500  Feb      '12 


I  50 

II  01 

7.00 
0.01 
0.10 
0  44 
0.10 
0.75 
0  01 
1.00 
0.50 
0  30 
3.00 

02 


12  0 

13  0 


Quincy,  c 

Ray.  c 

Reorg.  Booth,  g 

Republic,  g 

Rochester,  l.z 

Hound  Mountain,  g. . 
Seven  Troughs  Coal.,  g. 

it.  Joseph,  1 

ihannon,  c 

ihattuck  Arizona,  c.. 
silver  King  Coal  ,1.8. 
Silver  King  Con.,  1.8. . 
■foul  Con.,  s.l.g 

kidoo.  g 

nowstorm,  eg 

Jouth  Eureka,  g 

Standard  Con.,  g.s 

Stewart,  3.1 

Stratton's  Ind.,  g. 

Success,  s 

Superior  &  Pitts.,  c.  .    . 

Tennessee,  c 

Tomboy,  g.9 

Tom  Reed,  g 

Tonopah  Belm't,  s.g. 
Tonopah  Ext.,  g.s.. .  . 
Tonopah  of  Nev,,  B.g.. 

Trimountain,  e 

Tuolumne,  c 

~le  Sam,  g.s.l 

ited  Cop.  Min.,  c  . 
ited  (Crip.  Ck.)  g. 
ited  Globe,  c 

..  -ited  Verde,  c 

Utah,  9.1 

Utah,  c 

Utah  Con.,  c 

Valley  View,  g 

Victoria,  g.s.l 

Vindicator  Con.,  g. . .  . 

Wasp  No.  2,  g 

Wellington  Mines,  g. 

Wolverine,  c 

Yak,  s.l 

Yankee  Con.,  g.s 

Yellow  Aster,  g 

Yellow  Pine,  l.z.s 

Yukon  Gold,  g 


Mich.. 
Ariz 
Nev.. 
u  1  b 


Issued    |  Par        Total       |    Latest   I  Atnt. 


110,0110  <  25  $22.5 17.500  June  '16  -1  00 
1  571  279       10       6,6  I  i,91  i 

400.000,  June  1 

170.000  Nov.  '12    0.01} 

190,846  July  '12   0.50 


0.12 
4  00 
1.63 
0  02 
II  OIO 
0  03 
0.04 
0.02 
0  03 
O  01 


Ida... 
tolo 
Ida 

Ariz.. . 

Tenn.. 

Colo.  . 

Ariz... 

Nev... 

Nev... 

Nev. . . 

Mich.. 

Mont. 

Utah. 

Wash. 

Colo.. 

Ariz. .  . 

Ariz... 

Utah. 

Utah. 

Utah. 

Ci.l.i 

1  tab 

Colo 

3    II 

Colo 

Mich 
Colo. 

Utah. 

Cal.  . 


1,000,000 

1,000,000 

4,900 

1,443,077 
1,409,466 

350,000 

1,250,00(1 

037,582 

745,3>-9 

1.0110,000 

1,5011,0011 

299,981 

178,394 

1,238,362 

1,000,000 

1,500,000 

1,499,792 

200,000 

310,000 

,555 

1,500,000 
1 ,272.801 
1,000,0011 
loo.OOO 
2,500,000 

500, 

1,1  III!  I.I  II  II  I 

4,000,100 

23,000 
300,000 

100.000 
1,024,490 

;,  11 1.001 1 
1,1100,000 

2511, 

1,500,000 

500,000 

11 1,1. 11 1.0  HI 

60,000 

1,1100,000 

1,01  II  1,000 

100,000 
1 ,001 1.000 
3,500,000 


363,365 

210.119 

10,902,113 

750, 1 

3.702,500 
13,960,885 

878,615 

872,097 

365,000 
1,192.103 

722,870 
5,274,407  ... 
2.012,314  Dec 

61  5,62  -  Ian 
1 ,380,000  Jum      _ 
10,318,569  Dec    '15 

5  200,250    \pr.     '10 


Jan. 
Apr. 
Apr. 
Apr. 
July 
Oct 
Oct. 
May 


3,sOO,055  .1 


2.528.1.48 

8.01.8,027 

1,209.  1117 

13,300,000 

1,450,000 

520,000 

495,000 

40,000 

440,435 

3,335,000 

38,197,000 

281.860 

41.656,592 

9,000,000 

210,000 

207,500 

3,352,500 

649,466 

650.000 

s.  sso,  000 

2,127,685 

167,500 

1,185,789 

1,393.008 

8,108,110 


Oct. 
Apr. 

Apr. 

Dec.  '13 

May  '13 

Sept.  '11 

Nov.  '12 


Mar.   '10 
Apr. 


Apr 


13    11  04 

L81  0.25 
0.50 
1.25 

o    15 

0.10 
0  04 
0.01 
0.02 
0.07 
0.25 
0.05 
0.04 
0  03 
0.38 
0.75 
0.24 
0.01 
0.121 
0.10 
o  15 
2.00 
0.10 
0.05 
0  01 
0.04 
18  00 
1.50 
0.02 
3.00 
0.75 
0.04 
0.04 
0.03 
0.02  J 
0.02 
6.00 
0.07 
0.01 
0.12 
__  0  15 
16|  0.07} 


Iron,  Industrial  and  Holding  Companies 


Sm.  <fc  Kef.,  com 
Sm.  &  Ref.,  pf. .  .  - 

.....  Smelters,  pf.  A 

Am.  Smelters,  pf .  B. .  .  . 

Greene  Cananea 

Guggenheim  Expl 

r'l  Nickel,  com 

...„r'l  Nickel,  pfd 

National  Lead,  com..  .  . 

National  Lead,  pf 

Old  Dominion,  c 

Phelps,  Dodge  &Co... 

U.  S.  Steel  Corp.,  com. . 

U.  S.  Steel  Corp.,  pf..  .. 

U.  S.  S.,  R.  &  M.,  com. 

U.  S.  S.,  R.  &  M..  pf. 


501.0.80 
500,000 
170.000 

300,000 

ISO, 200 

833,732 

1,073,384 

so,  120 

206,554 

213.070 

293,353 

1511, 

5.OS3.025 
3.002.S11 

351,115 

IsO  350 


100  S30.5S6.033  June 
100  56,546,386  June 
100  11,289,944  Apr. 
100  16.250,000  Apr. 
100   4,344.061  Feb. 

25  34.036.7S3  Apr. 

25  30.941.338  June 
100  5,61  1,824  May 
100  9,448.662  June 
100    32,206,118  June 

25  8,933.319  June 
100  51,059,304  June 
100  235.008.001  June 
100  40s.122.S52  May 

50 1     6,876,794  Apr. 

50     17  (.40.805  Apr. 


Canadian,  Mexican  and  Central  American  Companies 


Ajuchitlan,  g.s 

Amparo,  g.3 

B.  C.  Copper 

Beaver  Con.,  9 

Buffalo,  s 

Canadian  Goldfields,  g.  . 

Chontalpan.  g.s.1.1 

Cobalt  Townsite,  9 

Coniagas,  9.  ■••••■•■•■■  • 
fun.  M.  &  S.  Co.  of  Can 
Crown  Reserve,  s 

Dome  Mines,  s 

Dos  Estrellas,  g.s 

ElOro,  g.s 

Esperanza,  s.g 

Granby,  s.l.e... 

Greene  Con.,  c 

Guanajuato  D.,  pf.,  8 

Hedley  Gold 

Hollinger,  g 

Kerr  Lake,  s 

La  Rose  Con.,  s 

I.e  Roi  No.  2.  g 

Lucky  Tiger  Com.,  g.. .. 

McK.-Dar.  Sav.  s 

Mines  Co.  of  An.,  (new) 

N.  Y.  4  Hond.  Ros..  g. 
og,  s 

y 

Pinguico.  pf  .  s. 
Right  of  Way  Mns,  s. 

Rio  Plata,  s 

San  Rafael,  g.s 

- 

Seneca-Supenor 

Sorpresa.  g.s 

Stand'd  Silver-Lead..  .  . 

Temiskaming,  s 

Tem.  A-  Hud.  Bay,  s.  .  . 

Trethewey,  s. . 

Wettlaufer-Lorrain,  i 


B.C.. 
Ont. . . 
Ont. .. 

n  c... 

Mex..  . 
Ont... 
Ont. . . 
B.C.. 

i  .nt 

I  Oil 
MeX     . 

M,X 

Mex. 

Mex.. 
Mex.. 
C. 
Ont. . . 
Ont... 
Ont. . 
B.  C. 
Mex.. 

Mex.. 

Mex.. 

Mex.. 

Ont.. 

Mex. 

Mi  1 

Mex.. 

Ont.. 

Mex.. 

B.  C. 

Ont.. 

Ont.. 

Ont.. 

Ont.. 


0.10 


.000 

2,000.000 
591,709 
000.000 

1,000,000 

01X1.000 
7,000 
45,000 

337,100 
1  1 10  1  957 

400,000 

300,000  0  50 
1,1  17,500  1  s5 

155, I   8", 

149,985    100 

1.1 .000      10 

10,000 

120,000 

000.000 

000,000 

los.027 
120.000 
715.33- 
2,217.692 
802,058 
21  0.000 

80,000 
20,000 

i  . 

374. 51S 

2.400 

5.750.000 

17s  sm 

19.200 

2,01111,000 

2, 500, 1100 

7.761 

1,000,000 

1.416.590 


212.5011  I  let. 

1,800,883 'May 
615.198  Ian. 
649.912  Apr 

2. 787, 1100  Ju.lv 
290,000  July 
61,250  May 

1.042.259  May 
S.040.000  Feb. 
2.529,900  Apr. 
6.102  40S  July 

S00.000  June 
10,335,000  Dec. 

8.947.260  July 
12,013,882  July 

6.275.319  May 

12,044.400  May 

214,350  Jan 

1.943.520  June 

4,890,000  June 

0,420,0011  June 

5,536.983  Apr 

1.566.450  Mar 

3.470.839  June 

4.075.194  Apr. 

I  '158,1,00  July 

3  990  000  Api . 

14.040,000  Apr. 

.    161  688  June 

s  11 1,000  Oct. 

712.309  June 

345.745  Feb. 

1,442,380  Jan. 

530.000  July 

1,316,431  June 

3,979,240  Jan. 

2,100.000  June 

1,534.150  Mar 

1,940,250  Nov 

1,061.998  July 

637.465  Oct. 


'12  SO. 25 
'16  0.05 
•13  0  15 
'16  0  03 
'14  0  05 
'140  0011 
'14  0  75 
'14  0  10 
16    0  25 


'16 


50 


15  0.02 
'16  0  50 
•13  1  50 
'13  0  24 
'15,  0.24 
'16  1  50 
'16  1  00 
•10  3  00 
'16  0.50 

16  0  20 
•16  0  25 
'16  0  05 
'16  0  30 
'16  0  08 

16  0.03 

•13  0  12} 

16  0  50 

•16  o  25 

•13  1  25 

'13  3  00 

•16  0.05 

•13  0  05 

•13  0  01 
•16    0  30 

•16,  0  02$ 
•16  0.03 
•14  3.00 
•14  005 
•13    0  05 
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AssinsiimiUn 


t'ompany 


-::!(■      |      Am!. 


-   Mont 

.  '  tlcb 

Blue  BeU,  Ida 

Bullion.  Ida. 

ek.  [da 

Central  Eureka.  Calif 

•I     \.  v 

Exi ..  Utah 

Cons    lni|>erlal.  Not 

k.  Nev 

rtah 

la 
la 

•    Don  .  Trail 

Gold  Mi   Champion,  Dtan 
111 

Imperial.  Ida      ... 

lence.  Ida 
:  la 

National.  Ida 
Nevada-r>ouKlas.  Nev 

North  Franklin.  Ida 

North  Lake,  Mich 
i  lid  \  eterao,  Ida 
Ophlx.  \'ri 
Rio  Grande,  Nov 
Rob  Roy.  Ida 
Rockford.  Ida 

rev 


Mm 


Ida 


I ,  Net 
Spearhead  Reor..  N't  v 
Swansea  Ext..  I'tah 

lab 

Ton.  Gypsy  Queen.  Nev.  . .. 
'.•■.- 
Ida 
UiL.ai'  h-t'tah,  Utah. 
I 


June  15  Jul?    IS 

July  10  July  31 
July 

June  1(1  July    14 
July     7 
July    13 

lune  23  July  u 
July  is  Aug.  1" 
July 

June   15  July      s 

Jmu    30 

June  l«  July   17 

lug.  10 

July    14  Aub.  3 

Jul!     17  Aug  14 

June  12  July  12 

July  8  July  29 
July  3  July  25 
Juno  20  July  11 
June  2  July  3 
July  15  Aue.  16 
June  19  July  S 
Juur  14  .  .  . 
July  8  Aug.  5 
June  13  July  6 
ll  Be  22  July  22 
June  10  July  111 
June  30  July  21 
July  11  Aug.  3 
July  8  Aug.  3 
July  5  Aug.  14 
July  3  Aug.  3 
July  10  Aug.  1 
July  12  Aug.  S 
July  11  Aug.  15 
June  24  July  27 
June  29  July  2!) 
June  19  July  22 
June   12  July    HI 


0.002 

0.01 

0.01 

0.05 

0.05 

0.02 

0   III 

u  111 

0.01 

0.0033 

0.005 

II  002 

0.003 

0.01 

0  0025 

0.03 

0.01 

0.005 

H 

0.003 
0  005 
0.02 

0  10 
0.005 

1  00 
0.002 
0.05 
0.002 
0  002 
0.002 
0    111 
0  005 
0,01 
0  01 
0.0025 
0.005 
0.01 

0  02 
0.0025 
0.0025 
0.01 


Stock    <|iiol:iliiniH 


INCISCO  June  30    SALT    LAKE 


Name  ol  Coop. 


\Ha     

Andes 

Best  A  Belcher 

Bullion 

i  la. 

( "hallenge  Con.  .  .  . 

i  ce 

Imperial... . 
rglnla 

Could  A 

\orcross. . 
Jacket-Cr  Pt 

Mexican 

Occidental 



Overman 



I<  her 

Sierra  Nevada.  .  .  . 
'ii 

Ti 

Belmont 

Jim  Butler 

MaeNamara 

Midway 

Mont  -Tonopah. . . 

North  Bt 

Rescue  Eula 

wen  End 
Atlanta. 
Blue  Bell 

. 


1  of  Cumn. 


nil   Pr 


li.... 

Jumbo  i 

Pitts. -.-i: 

•  ijntairj. 
Sandstorm  Kendall 


Alia  Con 

Black  Jack 

i  alorado  Mining 
Pouit 

Id  ■-■     . 

I     nil 

(."Ill    I     iKlill        ,.  . 

irnii  Blossom. 
Lower  Mammoth. 
May  Day   . 
Opohongo 

Prince  Con 

Seven  Troughs 

silver  King  (mi 

Sioux  ( 'on 

Mil 

Yankee 


COLO.  SPRINGS    June  30 


Doctor  Jack  Pot.. 

overclgn. 

Golden  i 



Mary  Mc] 


Silver  Pick 
Central  Eureka. 

: 

i 
■i 

HI 

IS 

13 
12 
17 
4  . 

0 

(I 

lerlam: 

1.371 

' 

nilng 

Oatman  .". 
Tom  Reed 
United  Eastern 

50.00 

i  i, 

LONDON 

Jun 

21 

■•  laska  Tre'dwell 
Burma  ( 

Cam  A  Motor.  . 
Camp  Bird 

Fsperanza 

Mines.. 

Nerhl.  pfd 

Drovu* 

Pania  tierfdls.  . 

0  11 
4    2 
0  13 
0  \r 
0  14 

.36 

.31 

.50 

29   75 

t.03 

31 

1   59 

.88 

54 

1 

1 

Name  of  Comp. 


Alaska  Gold  M 

AlasV  a  Juneau 

Am.Sm.A-Ref.com  . 
Am.  Sm.  *  Ref.,  pf. 
Am.  Sm.  Sec.,  pf.  A 
Am.  Sm.  Sec.  pf.  It. 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda 

Batopllaa  Mln 

Bethlehem  Steel.  . . 
Bethlehem  Steel,  pf. 
Butte  &  Superior. 

Chile  Cop 



c.iio  Fuel  &  Iron. 
Crucible  Steel. 
Dome  Mines .  . 
Federal  M.  &  S 
Federal  M.  &  S 
Great  Nor.,  ore 


Clg. 


Homestake 

Inspiration  Con 
International  Nickel 
Kennecott. 
Lackawanna  Steel 
Miami  Copper.. . 
Nat'l  Lead.  com.. . 
National  Lead.  pf.. 

Nev.  Consol 

Ontario  Mln 

Quicksilver 

Quicksilver,  pf .  ... 

Hay  Con 

Republic  IAS.com 
Republic  IA9,  pf.. 

S  loss-Sheffield 

Sloss-Sheffleld.  pf. 
Tennessee  Copper. 

Utah  Copper 

U.S.  Steel,  com... 

U.S.  Steel,  pf 

Va.  Iron  C.  &  C.  . 


B3] 


60 


49 


BOSTON  EXCH       July    3 


Name  of  Comp. 


N.  Y.  CURB 


Beaver  Con 

Buffalo  Mines 

Butte  &  N.  Y 

Butte  C.  &  Z 

Can.  Cop.  Corpn.. 

Cashboy 

Cerro  de  Pasco .  . . 
Con.  Ariz    Sm. 
Con.  Coppermfnes. 
Con.  Nev.-Utah. 

Crystal  Cop 

First  Nat.  Cop.  . 


Adventure 

Ahmeek 

Algomuh 

Allouez 

Ariz.  Com  .  ctft. . 

Bonanza 

Butte-Ballaklava. 

Calumet  A  Arl?,. 

Calumet  A-  Ileela. 

Centennial 

Copper  Range 

Daly  West , 

East  But'e 

Franklin 

Granby 

Hancock 

Helvetia 

Indiana 

Island  Cr'k.  com.. 

Island  Cr'k.  pfd..  . 

Isle  Royale 

Keweenaw 

Lake 

La  Salle 

Mason  Valley 

Mass 

Mayflower 

Michigan 

Mohawk 

New  Arcadian.  .  . . 

New  Idrla 

North  Butte 

North  Lake 

Ojlbway 

Old  Colony 

Old  Dominion 

Osceola 

Qulncy 

St.  Mary's  M.  L. . 

Santa  Fe 

Shannon 

Shattuck-Arlz 

So.  Lake 

So.  Utah 

Superior 

Superior  A  Boat. . . 

Tamarack 

Trinity 

Tuolumne 

U.S.  Smelting 
U.S.  Smelt'g, pf.. . 

Utah  Apex 

Utah  Con 

Utah  Metal 

lA  (Victoria 

Winona 

Wolverine 

Wyandot.. 


28, 


3| 


Florence . 

Goldfleld  Con 

Goldfield  Merger. 

Granite. 

Hecla  Mln 

Howe  Sound. 

Jerome  Verde 

Joplln  Ore  A  Spel. 

Keneflck  Zinc 

Kerr  Lake 

Magma 

Majestic 

McKlnley-Dar-Sa 

Mother  Lode 

Nevada  Hills, 

N.  Y.  A-Hond.... 

Nlplsslng  Mines  , 

Oro 

Ray  Hercules 

Rochester  Mines. . 
St.  Joaeph  Lead. . . 

Standard  S.  L 

Stewart 

Success 

Tonopah 

Tonopah  I 
Trl  bullion. . . 

Zinc 

W  htte  Knob,  i>r. 

"2^ 


BOSTON  CURB      July    3 


Bingham  Mines..  . 
Boston  ]■  iy. 
Boston  A-  Mont. . . 
Butte  A  Lon'n  Dei 

Calaveras 

Calumet-Corbln.. . 
Chief  Con 

Cortez 

Crown  Reserve 

Davis-Daly 

Eagle  A  Blue  inn 
Houghton  Copper. 
Iron  Cap  enp  .  pf 
Mexican  Metals..  . 
Mines  of  America. 
Mo]  ave  Tungsten 
Nat.  Zinc  A  Lead 

ada- Douglas.  . 

r  Baltic 

New  Cornelia 

Ohio  Copper 

Oneco. 

Raven  Copper. .  . . 
Rex  Cons.  .  . 

Rllla 

United  Verde  Ext. 


J  Last  Quotations. 


Monthly   Average   Prices   of   Metals 

SILVER 


January. . . 
February.  . 

March 

April 

May 

June 

July 

August 

September. 

November. 
December.. 

Year  . .  . 


1914       1915       1916 


56.572 

.-.7  :,<», 

5S.067 

■ 
56.471 
54 . 678 
:.I  344 

",:-;  2! mi 
50 . 651 

■P.  US.' 

49  375 


1914   1915   191 


22.731 
22 , 753 
23  70s 
23 , 709 
23  570 
23  267 
22  597 

22  7 so 
■ 

23  925 

25  094 

26  :i::; 


30  662 
15    17; 

31  060 


Now  York  quotations  cents  per  ounce  troy,  fine  sllver 
London,  pence  per  ounce,  sterling  sliver.  0.925  fine 


New  York 

London 

Month 

Electrolytic 

Standard 

Electrolytic 

1915 

1916 

1915 

1916 

1915 

1916 

Jan. . .  . 

Feb 

Mar 

April. .  . 
May. . . 
June.  . . 
July.... 
Aug.. 
Sept. . . . 
Oct.    .  . 
Nov 
Dec  .  .  . 

13.641 
14.394 
14.7S7 
16.811 
IS. 500 
19.477 
IS   7911 
16.941 
17.502 
17.686 
IS. 627 
20.133 

24.008 

26.440 
26.31(1 
27    S95 
2S   0.25 
26.601 

60 . 750 
63.49  1 
00    I."..' 
75 . 090 
77.600 
S2.571 
76.011 
fiS. 673 
68.915 
72.601 
77.744 
SO. 773 

SS.0S3 
102.667 
107.711 
124.319 
135  457 
112  432 

65.719 

95.333 
91.409 
S2.333 
S5.250 
SS  000 
93.273 
100  43 

116    107 
133.167 
136.00) 
137  389 
152,522 
137  455 

Year. 

17  27.1 

72   532 

New 

York 

London 

Month 

1915 

1916 

1915 

1916 

31.260 
37.415 
4S.426 
47.SS4 

40 . 2SS 
37.423 
34.3S9 
33.125 
33.080 
39.224 
38.779 

41.825 
42.717 
50.741 
51.230 
49    125 
42  231 

156.550 
176.925 
180.141 
166.225 
162.675 
167.636 
1C7.OS0 
151.440 
152.625 
151.554 
167.670 
167.000 

175 
1S1 
193 
199 
196 
179 

51S 
1117 
609 
736 
511 
466 

July 

September. . 

October  ,  . 

November. 

December.  . 

Av.  year.. 

38.590 

163  960 

New    York 

St.    Louis 

London 

Month 

1915 

1916 

1915 

1916 

1915 

1916 

January  .  . 

3.729 

5.921 

3.548 

5.826 

18.606 

February.  . 

3.S27 

6.246 

3.718 

6.164 

19.122 

March 

4.053 

7.136 

3.997 

7.375 

21.SS3 

4.221 

7.630 

4.142 

7.655 

21,094 

May 

4.274 

7  463 

4.182 

7  332 

20.347 

June 

5.932 

6  936 

5.S36 

6  749 

25.170 

5.659 

5.531 

24.611 

August. .  .  . 

4.656 

4.520 

September . 

4  610 

4.490 

October.. .  . 

4.600 

4.499 

23 . 994 

November. 

5.155 

5.078 

... 

December.. 

5.355 

5.266 

2S.807 



Year. .  .  . 

4.67? 

4.5'-7 

22.917 

New   York 

St.    Louia 

London 

1915 

1916 

1915 

1916 

1915 

1916 

Feb 

Mar 

April... 

May. .  .  . 

June.  .  .  . 

July 

Aug.. 

Sept 

Oct 

Nov 

Dec 

6.386 
,s    431' 
8.541 
10.012 
14.781 
2120S 
19   020 
12.781 
13.440 
12    SOU 
15,962 
15.391 

16.915 
IS. 420 
16.846 
16.695 
14.276 
11.752 

6.211 

8.255 
8.360 
9.837 
14.610 
21.03S 
IS    S5(i 
12.611 
13  270 
12  590 
15.792 
15.221 

16.745 
18.260 
16.676 
16.525 
14. 106 
1 1   582 

30.844 
39.819 
44.141 
49.888 
68.100 
100.614 
97.250 
67.786 
67.841 
66 . 536 
ss    4119 
89.400 

89.810 
97.762 
95  048 
99 . 056 
94  217 
68.591 



Year. . 

13.230 

13  054 

67.553 

New  York  and  St.  Louis  quotations,  cents  per  pound. 
London,  pounds  sterling  per  long  ton.        *  Not  reported. 


PIG  IRON  IN  PITTSBURGH 

Month 

Bessemer! 

Basic: 

No.    2 
Foundry 

1915 

1916 

1915 

1916 

1915 

1916 

January.  .  . 
February.  . 
March 
April 

July 

August.. . . 
September . 
October.. 
November. 
December.. 

S14.59 
14.55 
14.55 
14.55 
14.61 
14.70 
14   94 
16.01 
16.86 
16.95 
17  57 
19.97 

S21.60 
21.16 
21.81 
21.65 
21.7.8 
21.95 

S13.45 
13.45 
13.45 
13.45 
13.60 
13.67 
13.91 
15.31 
15.95 
15.96 
lii-17 
18.44 

SIS. 78 
18.93 
19.20 
18.95 
19.11 
IS.  95 

S13.90 
13.90 
13.95 
13.95 
13.83 
13.77 
13. 6S 
14.75 
15.70 
15.  SO 
17.20 
18.95 

$19.70 
19.51 
19.45 
19.45 
19  58 
!9  34 

Y'ear. . . . 

(15.82 

S14.76 

814   95 

JAs  reported  by  W.  P.  Snyder  4  c-> 
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Tlhie  Yellow  Piime  Dnstarfcft,  Mev, 


I'o  Leroy  A.  Palm  i  r 


SYNOPSIS — The  mining  district  about  Good- 
springs,  Nev.,  was  discovered  in  1860  and  pro- 
duced lead  orf.  Gold  and  copper  were  found  also. 
Zinc  ore,  the  camp's  mainstay  now,  was  not  recog- 
nized until  1906.  The  camp  is  gradually  increas- 
ing  in  importance,  and  production  is  growing.  Its 
features  are  discussed. 

Toward  the  close  of  1914  the  Yellow  Pine  mining 
district,  in  the  vicinity  of  Goodsprings,  Nev.,  was  working 
about  40  men,  and  its  future  appeared  decidedly  uncer- 
tain. Due  to  the  extraordinary  rise  in  the  prices  of  lead 
and  zinc,  the  principal  products  of  the  camp,  1916  opened 
with  about  20  mines  in  operation  and  400  men  employed, 
with  a  monthly  payroll  of  $45,000  and  a  monthly  output 
approximating  $400,000. 

The  first  mining  in  this  locality  was  at  the  Potosi,  now 
the   second  largest   producer  of   the   district,   which   was 


an  engineer,  who  observed  ii  while  making  a  professional 

visit  to  the  camp.     These  pages  of  the  camp's   In  toi 
remind  one  of  (he  awakening  at  Leadville,  or  (he  recogni- 
tion of  the  "black    iron"  that  was  the   source  of   much 
profanity  among  the  ranches  of  what  is  now  the  Boulder 
tungsten  district. 

The  district  is  about  15  mi.  long  and  from  10  to  12 
wide,  toward  the  southern  end  of  the  Spring  Mountain 
range  and  near  the  Nevada-California  line.  Goodsprings, 
the  only  town,  is  reached  by  an  8-mi.  auto  ride  over  good 
roads  from  Jean,  Nev.,  on  the  Salt  Lake  route.  The  gold 
which,  aside  from  that  associated  with  the  copper  ores, 
once  formed  an  important  part  of  the  production  of  the 
district,  is  found  in  altered  igneous  rocks,  but  no  gold  is 
produced  now-  except  as  a  byproduct. 

The  zinc-lead  ores  occur  as  replacement  and  fissure 
deposits  in  upper  Carboniferous  limestone.  The  two 
kinds  of  ore  occur  in  the  same  orebodies,  but  usually  with 
a  fairly  clear  line  of  demarcation,  so  that  it  is  frequently 


THE  TUWX  OF  GOOl'SI'RINGS,  CENTER   OP  THE   YELLOW   I'INE  MIXING   DISTRICT 


discovered  in  1860  by  Mormon  prospectors.  This  prop- 
erty produced  rich  lead  ore  that  was  mined  by  the  Mor- 
mons and  used  by  them  in  the  manufacture  of  the  bullets 
necessary  in  the  bonier  warfare  of  pioneer  days. 

Some  gold  and  copper  ores  were  found  also,  and  gold 
ami  silver  were  associated  with  the  copper  and  Lead.  So 
for  years  the  district  was  a  small  but  steady  producer  of 
these  four  metals,  hut  the  most  momentous  event  of  its 
history  did  not  occur  until  1906.  Associated  with  the 
lead  ores  was  a  heavy  gray-white  material  of  unknown 
composition,  considered  worthless  and  commonly  referred 
to  ;is  country  rock.  The  credit  of  identifying  this  ■•coun- 
try rock"  as  zinc  ore  seems  to  belong  to  Connie   Brown, 

•Mining  engineer.  San  Francisco.  Calif. 


possible  to  mine  a  practically  clean  high-grade  product 
that  needs  no  milling  before  being  shipped  to  the  smelter. 
The  country  has  been  subjected  to  fracturing  and  complex 
folding.  The  ores  are  found  through  a  vertical  range  of 
3,000  ft.  in  close  proximity  to  the  fractures  and  folds. 
The  eastern  limit  of  the  ore  zone  is  a  prominent  fault  that 
passes  nearly  through  the  town  of  Goodsprings.  This 
fault  shows  particularly  well  just  northwest  of  town. 
svhi  the  displacement  has  been  estimated  at  4,000  ft. 
and  the  red  Permian  sandstone  can  be  seen  at  a  geo- 
graphic  level  several  hundred  feet  lower  than  the  white 
Pennsylvania n  limestones. 

At  s  i  ertiary  time  the  limestones  were  intruded 

by   quartz    monzonite   that   is   found    as   large    irregular 
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mass  -  which  are  cut  by  crossdikes  of  a  similar 

material.    Overlying  1  :s  is  a  series  of  Tertiary 

basalt  and  andesite  flows.     The  flows  bear  do  relation  to 
the  i  '  he  districl  :  in  Ea< ;.  with  the  exi  epi  ion  of 

P i  tie  e  are  ao1  a    oeiated  with 

any  of  the  mine  the  ores  are  found 

both  in  6s  ats  from  40  to  50  ft. 

sives.      In    no  ether   mine   of   the   district. 

however,   is   then  n inection  between  the 

:i  mil  he   igm 

.id  and  zinc  mines  are  the  mainstay  of  the 
district,  there  are  two  other  deposits  of  interest  and 
doubtless  of  future  importance.  One  of  these  is  the  Boss, 
which  presents  an  interesting  study  to  the  geologist  and 
mineralogist  The  commen  ial  products  of  this  mine  are 
id  platinum,  but  many  of  the  rarer 
meta  in  small  quantities.    The  copper  occurs 

in  the  form  of  i  hah  oi  ite,  bornite,  malachite  and  azurite. 
The  platinum  is  presumably  covellite.  Tlie  ore  is  a 
replacement  in  the  limestone  in  a  mineralized  zone  proved 
to  be  190  ft.  wide,  with  lenses  up  to  28  ft.  in  width,  the 
g  across  the  bedding  planes.  One  such 
lens  being  <  lopi  !  at  the  time  these  notes  were  made 
showed  a  length  of  265  ft.,  a  width  of  12  ft.  and  a  depth 
of  112  ft.,  with  neither  top  nor  bottom  in  sight.  An 
average  ol   one  orebody,  estimated  to  contain  11,000  to 

15,' tons,  i-  <!%  copper,  1  oz.  platinum  and  $12  gold 

per  ton.    Other  assays,  not  of  picked  samples,  but  of  con- 
bodies,  have  been  12%  copper,  iy2  oz.  platinum, 
3  oz.  silver  and  $0.10  gold  and  1 1 4  to  2%  copper  with  4 
to  5  oz.  each  of  gold  and  platinum. 

Another  deposit  out  of  the  ordinary  for  this  district  is 

Lavena  mine,  between  Goodsprings  and  the  Yellow 

■'        r     ■       The    Lavena    is   on   a   dike   of   monzonite 

porphyry  250  ft.  wide,  similar  to  that  of  the  Bingham 

copper  deposits,  throughoui  which  arc  veinlets  of  quartz 

bag  pynte.  chalcopyrite  and  gold.    One  2-ft.  vein  in 

,l"'  I"  es  assays  of  2  to  4%  copper,  8  oz.  silver 

1  gold.     Development  on  this  property  is 

limited  as  vet.  hut  at  the  lower  levels  there  seems  to  be  a 

-I  dissemination  of  the  copper  through  the  porphyry 

witl'  ;  ility  of  their  being  developed  into  a  large 

body  of  low-grade  ore. 

«s  of  M  [ning  Employed 

Various  systems  of  mining  are  in  vogue  in  the  district. 

Tl>"  '  ed  by  vertical  and  inclined  shafts, 

Some  of  the  companies,  such  as 

''"'  }  demonstrated  the  i  s  istena   of 

-  size,  have  mpara- 

i     i  on    th<  id.     01 

■   the  ea  ti  ra 
zmr  '  making  only  a  temporary  opening 

fo,l"v  i     ous  meanderings. 

1  nine  of  the  distrii  I  '  is 

'■:-■    The  lii  ire  hard,  bui  H,e, a- 

nature  •   .    ,,.,. 

■•■  :""'  mi   e    ■  opi 

»"■'""■        -  to40°,  b    a  depth  of  9 

LOO    ft.      The    | 

deposits  have  a  ;0    n   UI,|,  easterly 

dlP>  :""1  the  '"":  near]     i north  with 

3  attain  considerabL 

~u'f  11   width   ;  ,      ;„    | 

Whne  n  ,|;i-      •  !    o  supporl   : 


topes   by   means  of  square  sets,  light  timbers  only  are 

i ned,  6x8's  and  8x8's  being  commonly  used.     After 

a  stope  is  worked  out,  the  timbers  are  drawn  and  it  is 
filled  with  waste. 

The  mine  is  connected  with  the  mill  at  Goodsprings 
and  with  the  Salt  Lake  route  at  Jean  by  a  narrow-gage 
railroad  operating  a  Shay  and  a  gasoline  locomotive. 
The  Boss  has  opened  up  by  means  of  tunnels,  five  of  which 
have  been  driven  or  are  in  course  of  construction.  The 
lowest  will  reach  the  vein  at  a  vertical  distance  of  550  ft. 
The  Boss  uses  no  timber  at  all  in  stoping.  The  narrower 
deposits  -He  worked  without  support,  as  the  walls  will 
stand  while  the  ore  is  being  removed.  The  larger  deposits 
are  worked  by  underground  glory-holing. 

The  Sultan,  next  to  the  Yellow  Pine  the  largest  pro- 
ducer of  the  district  proper,  is  working  two  glory  boles 
by  a  typical  milling  system.  One  tunnel  has  been  run  in 
to  a  point  60  ft.  below  the  surface  and  a  raise  driven  to 
the  orebody,  which  at  the  time  these  notes  were  made  had 
been  worked  from  the  surface  100x20x30  ft.  The  other 
tunnel  is  connected  by  a  175-ft.  raise  to  a  glory  hole 
50x60x40  ft. 

At  the  Anchor  a  short  tunnel  has  been  driven  in  and  a 
shaft  and  winze  stink  to  450  ft.  below  the  surface.     The 


OPEN  CUT  AT  MONTE  CRISTO  MINQ 

ore  is  in  a  replacement  on  an  average  dip  of  38°  and  a 
maximum  width  of  32  ft.  It  is  mined  by  a  typical  over- 
head stoping  system,  stulls  alone  being  used  to  support 
the  walls. 

Many  "gopher"  methods  are  employed.  At  the  Monte 
Cristo,  leasers  are  taking  out  a  high-grade,  37%  zinc  ore 
carrying  less  than  \%  lead,  by  means  of  the  openeut 
shown  in  the  illustration. 

About  a  mile  up  the  canon  from  the  Monte  Cristo  and 
well  up  the  mountainside,  where  a  wagon  road  is  hardly 
to  he  considered,  is  the  Barnes,  Hickman  &  Plesher  lease 
oil  the  Palace  and  Torter  group,  belonging  to  the  Yellow 
Pine.  This  lease  is  following  several  bunches  of  high- 
grade  zinc  ore  by  means  of  short  tunnels  and  opencuts. 
Shipments  to  the  loading  platform  at  the  Monto  Cristo  is 
by  means  of  burro  train. 

The  lime,  in  which  practically  all  of  the  development 
work  is  carried  i  n,  does  not  make  for  high  costs.  Among 
the  companies  operating  systematically  there  is  uniformity 
1,1  tllr  '  ous  kinds  of  development.     Even  at 

the  larger  mines  much  handwork  is  done,  especially  in 
the  stopes.    The  Yellow  Pine  sank  its  main  two-compart- 
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merit  shaft  5y2xdy2  Et.  in  the  clear,  the  last  lift  of  116 
ft.  at  a  cost  of  $20  per  Et.,  including  timber.  At  the 
Anchor  h>  single-compartment  shaft,  5x7  ft.,  was  sunk 
■.'mi  Ft  from  the  first  tunnel  level  Eor  $i  1  per  ft.  The 
Fellow  Pine  was  sunk  with  two  shifts,  one  drilling  and 
one  mucking.  Progress  varied  considerably,  from  30  to 
75  It.  per  month.  The  work  was  done  both  by  hand  and 
with  3>  |-in.  piston  machines,  9  to  Iti  holes  constituting  a 
round.  At  this  mine  the  drifts  are  an  average  of  4x7  i't. 
in  eross-section  and  have  heen  driven  hoth  by  hand  and 
with  Temple-Ingersoll  air-electric  drills.  Four  to  16 
holes  are  used  to  a  round,  and  as  high  as  9  ft.  has  been 
broken  with  a  round  of  four  holes.  This,  of  course,  is 
unusual.  Drifting  costs  at  the  Yellow  Pine  are  $5  to 
$5.50  per  ft.,  a  fair  average  for  the  entire  district,  in 
which  they  run  from  s|..',n  to  -$6.50. 

With  the  exception  of  the  Yellow  Pine,  costs  of  stoping 
and  timbering  are  not  available.  These  are  $3.15  and 
per  ton  respectively.  It  is  probable  that  the  other 
mines  of  the  district  are  accomplishing  this  work  at  a 
lower  figure,  since  the  Yellow  Pine  is  the  only  one  in 
which  it  is  necessary  to  resort  to  square-setting  the  entire 
deposit. 

Milling  Methods  Adopted 

The  milling  of  the  ores  of  the  Goodsprings  district 
presents  an  interesting  variety  of  practice.  The  Yellow 
Pine  has  the  only  wet  mill  hereabouts,  and  it  is  probable 
that  dry  milling  is  more  extensively  applied  here  than  in 
any  other  locality.  Most  of  the  mills  are  not  concen- 
trators, strictly  speaking,  but  are  separators,  which  sepa- 
rate one  class  of  ore  from  another,  making  a  variety  of 
products,  all  of  which  are  shipped  and  none  rejected. 

The  Yellow  Pine  mill,  which  has  a  capacity  of  100  tons 
per  24  lir.  does  not  differ  markedly  from  any  other  ore- 
dressing  mill.  The  ore  is  fed  over  a  grizzly  to  a  jaw 
crusher,  thence  to  rolls,  impact  screens,  jigs  and  tables. 
Three  products  are  made — lead  concentrates,  zinc  concen- 
trates and  zinc  slimes.  The  first  two  are  trammed  direct 
from  the  mill  to  the  narrow-gage  cars,  but  the  slimes  are 
settled  in  ponds  before  being  shipped.  The  accompany- 
ing table  gives  an  idea  of  the  result  of  this  system  of  treat- 
ment. 

RESULTS  OF  TREATMENT  OF  ORES 

Class                                 ,                               Pb,  %       Zn,  %  Ag-,  Oz. 

Mill  head 10.2            31.8  5.4 

Lead   concentrates    53.2            13.75  2S.1 

Zinc    concentrates    4.4            33  2  2  5 

Zinc  slime 7.3            35.1  4.0 

Milling  costs  during  1915  were  $1.46  per  ton.  Two 
general  systems  of  dry  treatment  are  in  vogue,  the  Plumb 
jig  and  the  Stebbins  table — both  doing  satisfactory  work. 
The  usual  practice  is  to  put  the  ore  through  a  crusher  and 
rolls,  thence  to  impact  screens  or  trommels,  which  return 
the  oversize  to  the  rolls  and  send  the  undersize  to  the  con- 
centrator. The  various  products  are  removed  by  screws 
or  belts  or  by  tramming.  All  machinery  is  kept  tightly 
housed,  and  suction  fans  are  used  to  draw  off  the  dust; 
but,  as  has  always  been  the  case  with  the  dry  mills,  the 
best  that  can  be  done  in  that  respect  is  to  alleviate  the 
unpleasant  condition  to  some  extent. 

The  dry  mills  are  mostly  of  limited  capacity  anfl  have 
been  in  operation  but  a  comparatively  short  time,  so  there 
is  not  much  definite  data  as  to  their  operation.  One  of 
them,  the  Anchor,  using  a  Stebbins  table,  takes  heads 
carrying  24%  zinc  and  35%  lead  and  makes  34%  zinc 
and  67%  lead  concentrates.    The  zinc  concentrates  carry 


6%  lead,  hut  the  lead  concentrates 

The  mil]  dust  will  avei  the  same  as  the  ! 

The  woi :  on  the  &  parati< E  i 

ore  in  which  no  rejection  is  made.     In  treating  a  str 
lend  ore.  tailings  are  rejected  and  disposed  of  by  tram- 
ming.    A  saving  of  ii.v,    is  effected,  35$   going  into  the 
tailings  and    dust,   mostly    the  latter,  from  which    it    is 
hoped  to  recover  it. 

About   20  mines  in   the   district   are  making  a 
output   of   6,000    tons   a    month,   the   average   at  pn 

al i  $65  .-i  ton  in  lead  and  zinc.  The  ^  el- 
low  Pine  is  the  largest  shipper.  During  L915,  with  the 
mill  out  of  commission  for  two  months  during  which 
time  only  crude  zinc  ore  was  shipped,  this  company  mined 
18,400  tons.  About  IV,  was  shipped  crude  and  the 
remainder  milled.  Gross  receipts  were  $850,000,  of  whi<  b 
$700,000  was  profit. 

Next  to  the  Yellow  Pine   the   largest   producer  is  the 
Potosi.  which  is  employing  60   men  and  shipping   1,200 


tons  of  crude  zinc  ore  per  month,  although  this  mine  is 
not  considered  within  the  Yellow  Pine  district  proper. 

Xext  to  the  Potosi  is  the  Sultan,  working  35  men  and 
producing  860  tons  per  month.  This  mine  is  of  interest 
in  that  it  was  opened  only  a  year  ago,  commencing  opera- 
tions with  three  men,  and  has  always  paid  its  own  way. 

The  other  mines  have  still  smaller  outputs,  some  of  the 
leases  shipping  a  car  or  less  a  month.  As  an  example  of 
what  some  of  the  smaller  mines  are  doing,  the  Bullion 
might  be  cited.  This  company  is  shipping  monthly  about 
120  tons  >'  lead  concentrates  carrying  62%  lead  and 
6  oz.  silver;  35  tons  crude  lead  assaying  70%  and  So 
crude  zinc  assaying  38$  .  While  the  tonnage  is  not  high, 
such  values,  coupled  with  the  present  high  prices  of  the 
metals,  make  the  output  mount  up  in  worth. 

There  seems  to  be  plenty  of  ore  in  sight  in  the  district. 
Mining  and  treatment  conditions  are  not  unfavorable,  so 
it  is  reasonable  to  expect  that  the  district  will  continue 
to  produce  while  its  metals  command  a  fair  price  on  the 
market. 


Protected  Thermoelements  are  discussed  by  Arthur  W. 
Gray,  in  scientific  paper  No.  278  of  the  U.  S.  Bureau  of  Stand- 
ards. It  is  pointed  out  that  usually  the  wires  of  thermoele- 
ments are  either  entirely  unprotected  or  else  merely  have 
portions  adjacent  to  the  junctions  in  glass  or  porcelain  tubes. 
Believing  that  this  is  insufficient.  Mr.  Gray  describes  a  typ  • 
of  mounting  developed  and  used  by  the   Bureau   of  Standards 
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of    ore    from    Callie    Soak,    Poona, 
Uurchison  Goldfields,  Australia,  showed  that 

it  consisted  of  a  mixture  of  moh  b<  ei  lite  and  a 

smaller  amonnl  of  wolframite  in  a  gangue  of  quartz, 
mica  and  kaolin.    'I  ■   '  lose-grained  for  hand 

of  the   lode  might  be 
suital  ing  in  this  way.     An  analysis  of  the  ore 

show  molybdenite  and   9.07$    tungstic  oxide. 

The  mineral  composition  was  approximately  2%  molyb- 
denite, 1"'  ''  wolframite  and  86i/2% 
gangue. 

oncentrates  should  run  at  least  90$ 
moh  b  e  ol  molydenum  ores  and  for  tung- 

..!  leasl  60$  tungstic  oxide.  Since  all  the 
minerals  are  heavier  than  quartz  and  the  other  gangue, 
water  concentration  appears  reasonable.  Molybdenite, 
however,  has  the  property  of  floating  on  water,  and  this 
prevents  successful  gravity  concentration,  since  it  is  al- 
most impossible  to  overcome  completely  this  floating  ef- 
An  attempt  was  made  to  concentrate  the  molyb- 
denite by  gravity,  but  it  was  a  failure.  Scheelite  and 
molybdenite  arc  extremely  fragile,  particularly  when  in 
the  granular  condition,  and  considerable  loss  is  to  be 
ted  by  sliming.  The  method  of  operation  finally 
decided  upon  was  first  to  remove  the  molybedenite  by 
flotation,  then  to  obtain  the  scheelite  and  wolframite 
from  the  residue  by  gravity  concentration. 

i  -  oi    Experiments  Carried  Out 
Two  series  of  experiments  were  carried  out,  one  on  a 

porti :rushed  to  pass  an  80-mesb  screen,  the  other  on 

i   portion  crashed  to  pass  30-mesh.     Satisfactory  results 
obtained   only    from  the  latter,  as  may  be  seen  bv 
Table    1. 

Of  the  80-mesb  sample,  a  great  deal  was  much  finer. 
A   100-gram  sample  was  taken  and  the  ore  sprinkled  on 

TABLE  1.     TESTS  ON  SO-  AND  30-MESH  CRUSHING 

Weight  of 
Kiinl  of  Concent  rates  Assay  Recovery  on 

Ore        Concentrate*  of  Ore  Value  Original  Ore 

Molybdenum  1    71';,  37.8%MoSa  31   93? 

Tungsten  2.8  I6.3%W0  51.791 

Molybdenum 

'-  hi  ' ,  20.8%MoS,  i.i  'i' ; 

Molybdenum 

1   01',  l A)     7.-.il',MoS,  37   :.', 

30-mesh 

tr<  a'. 

mesh  sen  .In    "_"..',  M.,s.  :v.i  v 

Tungsten  i     .,.,  ,  57  ;,-  j  u  i  >,'  79  91 

the  .-in  fa £  water  in  small  quantities.  The  molyb  lenite- 

bearing  .-cum  was  decanted  through  a  filter,  the  residue 
stirred  briskly,  and  the  extra  molybdenite  brought  to  the 
e  by  tin-  means  was  off.     Total  con- 

centrate- weighed  1.71  -rams  and  assayed  as  shown  in  the 
table.     This  material  able  on  account  of  not 

only  the  low   gra  citrates,  but  also  poor  extrac- 

tion. No  oil  v.. i  11  ed  in  thes  tests,  and  this  may  in 
part  ai     ■  traction.      \t  the  same  time 

the  large  i  presenl  reduces  the  mo- 

lybdenite value  of  tin     i  idulteration. 

It  seems  a  ,.,,  ,,  ing  the 

molybdeniti  th  fine  dust,  thus  fouling  or  clog- 

ging them  ai  The 

residue,  after  mned 

down   in  the   usua 

•Abstract  of  an  cle  by  A.  J.  Robertson,   in  Bulletin  No. 

64    of  the  Geological   Sum       of    Western   Australia. 


Mas  again  a  good  deal  of  sliming,  and  much  of  the  scheel- 
ite was  lost  in  this  way.  The  weight  of  concentrates  was 
I'.'.'.i  grams  and  assayed  as  shown.  Here,  too,  both  the 
grade  and  recovery  are  unsatisfactory,  a  result  largely 
due  to  the  overgrinding  of  the  ore. 

Of  the  30-mesh  material,  much  of  it  was  ground  too 
much — half  of  it  would  pass  a  60-mesh  screen.  This 
lack  of  uniformity  in  the  crushed  product  is  undesira- 
ble, and  it  is  believed  that  with  more  uniform  crushing 
even  better  results  could  have  been  secured.  Owing  to  the 
diversity  and  hardness  of  the  ingredient  minerals,  more 
than  ordinary  care  is  required  in  crushing  ore  of  the 
kind.  This  extra  care  will  be  more  than  paid  for  in  the 
greater  effectiveness  of  the  subsequent  treatment  and  the 
ensuing  higher  grade  of  extraction.  The  crushing  plant 
should  not  be  fed  with  excessive  quantities  of  ore  at 
one  time,  for  if  it  is,  overcrushing  will  surely  result. 
Every  endeavor  should  he  made  to  obtain  uniformity  in 
size  of  ore  particles,  in  this  case  between  ,'30-  and  40-mesh. 
Some  sliming  is  of  course  unavoidable,  but  it  can  be  re- 
duced to  a  very  small  amount. 

In  testing,  100  grams  of  the  sample  were  taken,  as 
before,  and  the  molybdenite  removed  first.  This  time 
the  effect  of  oil  and  acid  were  investigated  in  addition 
to  simple  flotation  on  water.  The  separation  was  car- 
ried on  in  three  stages.  First,  using  water  flotation  alone, 
the  ore  was  sprinkled  on  the  surface  and  the  scum 
decanted  off.  Vigorous  stirring  and  blowing  of  air 
through  the  pulp  caused  very  little  more  sulphide  to 
rise.  Oil  was  then  added  in  different  proportions,  from 
1  in  10,000  to  1  in  1,000,  the  whole  being  vigorously 
agitated  in  a  closed  vessel  with  each  addition.  The 
amount  of  scum  formed  each  time  was  noted,  and  when 
the  proportion  of  oil  added  had  reached  the  latter  figure, 
it  was  found  to  be  sufficient.  Further  addition  of  oil  did 
net  extract  any  more  molybdenite.  The  total  scums 
from  oil  flotation  were  set  aside.  Possibly  with  a  richer 
ore  more  oil  would  have  been  required,  the  amount  being 
determined  by  experiment.  The  oil  used  was  the  ordinary 
commercial  phellandrene,  obtained  from  the  eucalyptus, 
tree. 

Results  of  Acid  and  Oil  Treatment 

An  acid  treatment  was  then  combined  with  the  oil, 
and  the  ore  residue  was  shaken  vigorously  with  oily  water, 
1  in  1,000,  and  varying  amounts  of  sulphuric  acid  were 
added  in  proportion's  of  1  in  10,000  to  1  in  1,000.  The 
use  of  acid  is  not  warranted,  because  as  will  be  seen  from 
Table  2,  the  additional  recovery  of  sulphide  is  so  small. 
The  an'd  did  no  harm,  but  was  unnecessary  so  long  as 
air  was  carried  into  the  pulp  by  agitation  or  blowing. 
The  weights  of  various  extracts  were  as  shown  in  Table  2. 

TABLE  2.   WEIGHT  OP  CONCENTRATES  RECOVERED 

Weight  of 
Concentrates, 
Treat;.:       I  Grams 

Water    alone    2  785 

Water    and    oil 2.948 

Water,  oil  and  acid 0.276 

Total    6.ooa 

Ea<  h  i  ite  contained  a  good  deal  of  slime  in  ad- 

to  molybdenite,  but  as  the  aim  was  primarily  to 
obtain  high  recoyery,  even  at  the  risk  of  producing  lower- 
itrates,  it  was  found  impossible  to  avoid  this. 
The  assaj   resull  i,  as  already  given,  was  20.8%  of  molyb- 
denite, equal  to  an  extraction  of  61%  of  the  total  molyb- 
'■   in  the  ore.    This  recovery  was  rather  disappointing. 
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Inn  was  the  best  obtainable,  although  too  low  for  market 
a-  ii  stood.  About  ','-1' ;  of  slimy  gangue  constituted  the 
valueless  portion.  Two  methods  were  then  adopted  to 
improve  the  resull  :  First,  an  additional  water-oil  flota- 
tion and  agitation  and,  second,  a  simple  screening 
through  a  90-mesh  screen,  rejecting  the  portion  passing 
through.  The  latter  gave  best  results.  Recovery  was 
slightly  higher  and  the  grade  much  better  with  sizing 
than  with  the  flotation  treatment,  though  in  both  cases 
the  actual  percentage  of  recovery  was  low.  Its  simplicity 
makes  tlie  second  method  of  increased  value,  and  it  will 
be  observed  that  it  is  only  about  6%  of  the  ore  crushed 
that  would  need  screening.  Since  screening  operations 
are  troublesome,  the  smaller  the  quantity  of  material  to 
be  dealt  with  iii  this  way  the  better.  The  results  of  these 
two  tests  are  included  in  Table  3.  For  every  ton  of  ore 
treated  by  flotation  and  followed  by  sizing  of  concentrates, 
about  181  lb.  of  high-grade  molybdenite  concentrates 
would  be  produced. 

It  is  not  possible  to  get  high-grade  molybdenite  con- 
centrates by  a  single  treatment.  Slime  is  always  formed 
in  some  amounts  and  will  always  collect  with  the  molyb- 
denite, either  from  suspension  in  the  water  or  by  actual 
floating  on  the  surface  film.  The  effect  of  slimes  on  con- 
centrate grades  was  brought  home  more  forcibly  by  the 
following  experiments :  A  sample  of  crushed  ore,  at  30- 
inesh,  was  sized  into  three  portions  and  the  molybdenite 
in  each  lot  was  floated  off  by  water  alone  and  collected. 
The  results,  almost  self-explanatory,  are  shown  in  Table 
3.  Here  it  is  obvious  that  there  is  one  advantage  of  pre- 
liminary sizing.     It  entails  better  recoveries  in  each  case 

TABLE  3.     EFFECT  OF  SLIMES  UN  CONCENTRATE  GRADE 

Sized  Portion,  Grade  of 

Grams  Recovery  Concentrates 

30-90  mesh 62  3  Good  About  70^   MoS, 

.10-1  SO  mesh 10  7  Good  About  40^   M..S, 

150  and  finer 26.5  Good  About    5%  MoS. 

Loss  dust 0.5  80-90% 

Ore  taken 100.0 

TABLE  4.      DISTRIBUTION  OF  VALUES 

Molybdenum  Tungsten  Total 

Per  Ton  of  Ore:                    £      s     d  £sd  £       s  d 

In  ore 10     0     0  13     10     0  23     10  0 

In  concentrates..                        4     0     0  10      16     0  14      16  0 

In  tailings 6     0     0  2     14     0  8     14  0 

than  obtained  by  direct  treatment  of  the  unsized  ore. 
It  is  also  to  be  noted  that  the  grade  of  concentrates 
falls  off  as  the  fineness  increases.  Since  it  would  not 
pay  to  size  the  ore  in  a  treatment  plant  in  this  way.  the 
aim  should  be  to  crush  to  uniform  size  (30-mesh  found 
most  suitable)  avoiding  sliming  by  careful  crushing. 

Means  of  Recovering  the  Tungsten 

Fur  the  recovery  of  tungsten  the  remainder  of  the 
30-mesh  sample  left  after  removal  of  molybdenite  was 
concentrated  by  panning.  Concentrates  free  from  slimes 
and  weighing  12.6  grams  were  easily  obtained.  As  both 
assay  value  and  percentage  recovery  indicate,  it  can  be 
taken  as  satisfactory.  A  great  part  of  the  loss  is  at- 
tributable to  overcrushing.  Every  ton  of  ore  treated 
would  yield  about  270  lb.  of  tungsten  concentrates,  run- 
ning about  60%  tungstic  oxide  (W03).  The  complete 
distribution  of  values  indicated  by  the  experiments  on 
ores  crushed  to  pass  a  30-mesh  screen  are  therefore  as 
shown  in  Table  4.  These  results  have  been  obtained  by 
flotation  of  the  molybdenite  with  oil  at  atmospheric  pres- 
sure and  simple  gravity  concentration  of  the  scl 
and  wolframite.     The  recovery  of  the  latter  presents  no 


difficulties  and  should  be  carried  out  succes  fully  on  ordi- 
nary i  on  ■■Mi  i - .- 1 ;  ion  tables,  pro  ide  I  a  to  avoid 
grinding  the  mere  fragile  scheelite  into  slime. 

Two  other  methods  are  in  use  for  the  concentration  of 
molybdenum  ores — flotation  without  oil  at  atmospl 
pressure  and  flotation  with  oil  under  partial  vacuum  I 
Elmore  process).     The  former  has  proved  successful  in 
Queensland,  while  the  latter  is  claimed  to  ha 
extractions  of  909?   on  Norwegian  ores. 

Since  the  ore  is  worth  only  ',' I  per  ton  for  molybdenite 
as  against  £11  for  tungsten,  it  would  probably  not  be 
worth  while  making  an  elaborate  treatment  for  the  n 
covery  of  molybdenite.  The  more  economic  process  would 
be  to  treat  it  directly  for  its  tungsten  content  and  catch 
the  chance  molybdenum  that  conies  off  without  making 
any  extensive  provision  for  doing  it.  Should  it  be  pos- 
sible tn  crush  without  making  so  much  slime,  a  better 
recovery  of  molybdenite  would  be  obtained  and  would 
prove  a  payable  proposition. 


L<mEag|®ira>sse 
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Manganese  ore  production  in  the  United  States  in 
1915,  as  reported  by  the  United  States  Geological  Survey, 
was  9,651  long  tons,  the  largest  since  1901  and  more  than 
three  times  the  production  in  1914,  which  was  2,635  tons. 
This  output  was  made  by  34  operators  in  10  states,  of 
which  the  four  most  important,  in  order  of  output,  were 
Georgia,  California,  Virginia  and  Arkansas.  In  addition. 
Alabama,  Arizona,  Colorado,  Tennessee,  Texas  and  Utah 
produced  small  amounts  of  ore.  The  imports  of  man- 
ganese ore  for  1915  were  313,985  tons,  compared  with 
283,294  tons  lor  1914.  Of  the  ore  imported  in  1915, 
268,786  tons,  or  85%  of  the  total,  came  from  Brazil — 
more  than  twice  the  quantity  received  from  that  coun- 
try in  any  preceding  year.  The  imports  from  India  were 
36,450  tons,  or  about  one-fourth  the  average  of  the  pre- 
ceding 10  years.     No  ore  was  received  from  Russia. 

The  production  of  manganiferous  iron  and  silver  ores 
for  1915  was  7!>8,404  tons,  which  was  almost  twice  the 
output  in  1914. 

The  shortage  of  high-grade  manganese  dioxide  ores 
caused  by  cessation  of  exports  from  Russia  has  become  a 
serious  menace  to  the  dry-battery  and  flint-glass  indus- 
tries. Prices  as  high  as  $85  a  ton  are  freely  offered,  but 
as  only  a  few  deposits  in  the  United  States  can  supply- 
ore  of  this  grade,  little  domestic  ore  has  come  to  the  mar- 
ket. There  is  record  of  a  marketed  production  of  550 
tons  from  mines  in  Arizona,  California,  Colorado,  Utah 
and  Virginia  during  1915j  whereas  the  annual  demand 
ranges  from  20,000  to  25,000  tons.  Ore  of  this  grad< 
was  imported  during  1915  from  Japan  and  Cuba. 


"ossessaoia  ©i 


MaKaairag 

In  a  suil  to  recover  possession  of  a  lode  mining  claim 
in  Utah,  it  was  decided  by  the  supreme  court  of  that 
state  that  there  can  be  no  such  adverse  possession  of 
land  as  may  ripen  into  title  through  mere  occupancy 
under  claim  of  ownership  where  title  has  not  passed  out 
of  the  United  States  and  where  claimant  is  not  seeking 
in  good  faith  to  acquire  regular  title  from  the  Govern- 
ment. (Utah  Copper  Co.  vs.  Eckman,  152  Pacific 
r,  178.) 
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i  ase  depends  upon 
the   I'tah   statute  win  mining  property 

Bhall  be  taxed  at  the  price  paid  the  United  States  there- 
for, unless  the  surface  or  some  other  part  of  the  real 
estate  be  used  for  uonmining  purposes,  in  which  case 
that  part  its  ralue  for  such  purposes. 

I  n,1  .    |  the  c i    holds   that  a  person  who 

has  b  session  of  the  surface  of  a  mining  claim 

under  assertion  of  ownership  for  the  statutory  period 
which  ripens  adverse  possession  into  legal  title,  and  who 
has  in  the  meantime  improved  the  surface,  may  be 
assessed  Eor  taxation  to  the  value  of  the  surface  and 
its  improvements,  and  that  his  payment  of  such  taxes 
will  support  1c-  claim  of  title  to  such  part  of  the  property 
8  inst  the  owner  of  the  mining  claim. 

Eleeforiic  Headlllnjiglhtts  £©2=  MSia© 
ILocoEiaotlaves 

The  increasing  use  of  electric  locomotives  underground 
makes  imperative  the  use  of  headlights  that  will  satisfac- 
torily   illuminate    the    pitchy    darkness   often    prevalent. 

of  protection  to  the  employer  that 

he  cannot  afford  to  ignore;  often  preventing  possible  liti- 
ii  that  might  otherwise  be  experienced  through  injury 
,  ees. 
\  thorough  investigation  by  the  General  Electric  Co.'s 
eere   into  the  requirements  of  mine  illumination,  of 
which  the  headlight   anil   is  a  most  important  part,  has 
sioned  the  design  of  headlights  for  locomotives,  de- 
■  ions  "i'  which  follow: 
Fig.  1  shows  an  arc  headlight  composed  of  a  solid  cast- 
iron    fiame   with  hinged   cast-iron   door  of   very  rugged 
69    lb.,   the   pick-up   distance   of 
which  is  from  1,000  to  1,200  ft.  ahead  with  the  standard 
electrode  and  1,300  to  1,500  ft.  with  the  high-efficiency 
1 1  >de. 
This  type  ha-  been  designed  primarily  for  use  in  the 
long  hauls  where  the  loaded  and  unloaded  trains  are  op- 
:  at  comparatively  high  speeds.     There  is,  however, 
another  field  for  a  lower-powered  headlight,  and  for  this 
on  a  unit  has  been  designed,  operating  substantially 
as  that  ahvadv  described,  but  with  a 
rating  for  use  on  locomotives  making  the  short  hauls 
and  gathering. 

This  headlight  is  provided  with  a  two-compartment  cas- 
:;:'  lb.  and  has  a  pickup  distance  of  from  500 
to  700  it.  in  front  of  the  locomotive. 

In  the  majority  of  instances  in  mining  practice,  locomo- 

ivided  with  a  double-end  equipment,  consisting 

?hts,  a  3ingle  rheostat  and  two  snap  switches 

"''"'   ■  aeg  i1  ■■■■   lead     of  the  headlight 

leads  are  connected  to 

tat  and  the  fei  der  side  of  the 

rheostat  is  i  ,.   trolley  circuit.  There 

•'"'''  '"""lh  "  ■  b  mal  e  u  desirable  to  use  a 

single  beai  ere  there  i     room  to  mount  two, 

"""  ;,!  "  The  use  of  a  single 

1    th    I.,, am  be  directed 

ward    which   the   locomotive  may 

travel.  tdlight  with  a  turret  has  been 

■;„-d. 

150  to  220  volts) 

I  rail-bonding  be  in  good 

condition,  other  drop  in  remote  sections  of  the 


mines  will  be  excessively  high  and  the  line  voltage  corn 
spondingly  low.     Good  overhead  construction  and  returns 
add  to  the  efficiency  of  all  mining  equipment,  including 
the  locomotive  headlight. 

For  a  number  of  years  past  many  mine  locomotives 
have  been  equipped  with  incandescent  headlights,  a  novel 
form  of  which  is  shown  in  Fig.  2,  in  which  electrical  and 
lighting  efficiency  as  well  as  economy  of  occupied  space  has 
been  considered.  This  headlight  is  composed  of  a  solid 
cast-iron  casing  with  hinged  door,  removable  cast-iron 
cover  and  a  sub-base.  In  general  mining  practice  the  105- 
to  125-volt  lamps  are  more  commonly  used.  The  pick-up 
distance  for  this  headlight  when  used  with  the  110-volt, 

•  and  94-watt  lamps  is  from  500  and  GOO  ft.,  so  that 


LUMINOUS  ARC  AND   INCANDESCENT   HEADLIGHTS 

with  this  particular  lamp,  in  many  cases,  the  headlight 
can  be  used  on  the  long  hauls,  while  with  the  lamps  of 
lesser  wattages  the  headlight  can  be  as  well  adapted  for 
the  short  hauls. 

m 

The  Production  of  TunS»tra  Ore  in  Argentine  according  to 
Consul  General  W.  Henry  Robertson,  Buenos  Aires,  has  been 
controlled  largely  by  one  company,  the  Hansa  Mines  (Ltd.), 
a  German  concern  which  is  reported  to  be  affiliated  with  the 
Krupp  interests  of  tlrat  country.  Up  to  about  six  months  ago 
it  operated  the  only  mine  in  this  Republic,  located  at  Con- 
caron,  in  the  Province  of  San  Luis.  This  one  mine  can  produce 
approximately  50  tons  a  month,  when  operating  at  full  capac- 
ity. Until  the  outbreak  of  the  war  its  entire  output  was 
shipped  to  Germany.  The  total  Argentine  exports  of  tung- 
sten ore  from  1909  to  1913,  inclusive,  amounted  to  3,319  metric 
tons.  Of  this  amount,  3,309  tons  went  to  Germany  and  10 
tons  to  Great  Britain.  The  exports  to  the  latter  country  were 
In  1909  and  1910.  Since  then,  up  to  1915,  Germany  has  been 
the   only  purchaser. 


July  15.  1916 


ENGINEERING   AND   MINING  JOURNAL 


129 


>tope  S^arve^Einig'  att  Movjumft  ILy< 


SYNOPSIS  .1  novel  scheme  for  stope  survey- 
ing, made  necessary  by  the  extremely  irregular 
character  of  the  ore  deposit  and  the  absence  of 
d  finite  boundaries.  The  contour-line  method  is 
used  in  plotting  the  openings,  and  a  careful  system 
of  frequent  measurement  is  followed. 


The  method  of  stope  surveying  as  practiced  at  the 
Mount  Lyell  company's  mini's  lias  been  evolved  out  of 
the  exigeni  ies  created  by  special  conditions.  It  presents 
Qovel  features  and  lias  proved  effective  for  all 
requirements.  All  stope-measurement  work  is  brought 
under  one  complete  system.  to  which  otTice  methods  are 
standardized.  Before  proceeding  to  deal  with  the  subject, 
a  brief  description  of  the  physical  characteristics  of  tin' 
orebodies  of  each  mine  and  the  method  of  stoping  will 
serve  to  show  cause  for  departure  from  ordinary  survey 
practice. 

The  orebodies  of  the  North  Lyell  mine  occur  on  or 
near  the  conglomerate-schist  contact,  and  being  probabh 
'he  result  of  replacements  of  both  rocks,  they  rarely 
present  any  definite  walls.  It  is  usual  for  the  payable 
material  to  merge  into  the  respective  country  rocks,  and 
the  limit  of  the  occurrence  is  defined  rather  by  assa; 
value  than  by  any  distinct  natural  boundaries.  The 
genera]  configuration  of  these  orebodies,  therefore,  is 
highly  erratic  both  in  horizontal  and  vertical  section, 
so  that  in  order  to  obtain  an  accurate  record  of  an\ 
occurrence,  the  measurement  of  the  actual  contour  at 
short  vertical  intervals  is  essential. 

Stoping  is  carried  out  on  a  modification  of  the  rill 
i.  perhaps  more  properly  described  a-  arched-back 
or  ••dome'*  stoping.  Mullock1  rises  are  placed  in  as 
■■■o  i.enient  positions  as  the  erratic  configuration  of  each 
orebody  will  allow,  and  around  these  rises  the  back  is 
kept  well-arched,  both  longitudinally  and  transversely. 
The  larger  stopes  are  divided  into  arbitrary  sections  in 
which  ore-breaking  and  mullocking  are  carried  out  in 
rotation,  so  that  the  whole  excavation  is  seldom  open 
Eor  measuring  at  any  one  particular  time.  Stacking  or 
Bquare-setting  on  the  mullock  rill  is  employed  where 
unfavorable  ground  is  cut,  and  discontinued  as  the  back 
becomes  stronger.  Square-sets,  closely  followed  by  mul- 
lock, are  used  for  picking  up  the  level  above,  one  or 
more  floors  being  adopted,  the  number  depending  on 
local  conditions.  Fig.  1  typically  illustrates  the  peripheral 
changes  these  orebodies  exhibit  between  levels.  The 
outline  shows  the  -round  floor  at  the  1,000-ft.  level,  then 
follow  contours  at  intervals  of  10  ft.  up  to  60  ft.  The 
last  is  the  ground  floor  plan  at  the  850-ft.  level. 

Tin:   Mount  Lyell   Mine 

In  the  Mount  Lyell  mine  the  orebody  is  a  lenticular 
mass  of  pyrites  occurring  at  the  junction  of  schist  and 

glomerate,   the   latter   forming   the   foot  wall   of    the 

deposit.  It  is  irregularly  ■eliptical  in  contour,  and  pipe- 
like, or  columnar,  considered  vertically.  Taken  generally, 
it    is   sharply   defined   against   the   inclosing    rocks,    and 

•An  article  by  G.  F.  Jakins  and  L.  J.  Coulter,  published  in 
"Proceedings  of  the  Australian  Institute  of  Mining  Engineers." 
N.  S.,  No.   19,   1915. 

'Country  rock,   or  waste. 


there   is   not    the  gradual   shading   into  either   schisl   or 
i  onglomerate  thai  obtains  x  ith  the  North  Lyi  U 
Oeca  ional   inclusions  of  schist  are  found,  however. 

Extraction  has  been  carried  out   by  opencutting  > 

to    Xo.   5    level,    the    porl below   this   being   worl    d 

by    underground    methods.      Exploration    work    ha 
established   the  dimensions  of  the  body,  it  wa     po 
to  carry  out  stoping  operations  to  a  predesigned  scheme 
of    pillar  ami  stope    mining.     The   pillar.-   are   25    ft.    in 
thickness,  ami  the  -top,,  are  beaten  out  over  floor  areas 
varying  up  to  15,000  sq.ft. 

Stoping  is  done  exclusively  on  the  arched-back  method, 
each  stope  having  a  centrally  situate,!  rise  connected  to 
the  mullock-pass  system.  The  back  is  cut  out  dome- 
shaped  from  the  commencement  of  overhead  breaking. 
The  picking-up  of  the  level  above  thus  begins  around  the 
rise,  and  the  depleted  area  enlarges  as  the  domed  roof 
ascends  until  the  whole  of  the  ore  is  stoped  to  the  pillars 
or  walls.  About  six  feet  of  back  is  broken  between 
successive  mullockings,  yielding  a  quantity  of  ore  vary- 
ing in  the  different  stupes  up  to  15,000  tons. 

At  both  the  North  Lyell  and  .Mount  Lyell  mines  the 
ground  floors  ar    timbered  wholly  or  partly  with  square 


60  150-850  Level 

PIG.    1      OUTLINES  OP  STOPE   SECTIONS 

sets.     In  the  latter  case  gallerj   sets  are  stood  to  provide 
access    to    ore    passes    and     Eor    through    traffic.      The 

periodical  surveys  of  these  ground   ti •-  are  performed 

by  the  ordinary  methods  observed  in  most  mines. 

The    measurement   of   the    overhead    portion    of    these 
-{opes,    however,    at    the    outset     presented     difficulties 
ae  of  stoping  adopted.     The  highly 
irregular  shape  of   man;,    of   the   stones,  combined   with 
the  steep   slope  of   the   mullock   rill,  made  the   problem 
icting  com]-'  irve]     something  beyond  tin 

practical  scope  of  ordinary  stope-survey  method-.     Under 
tin -,'   .  ances   the  taking  of   parallel  cross-sections 

at    equal    distance-    was    found    to    be    too    unwieldy    in 
practice   am!    insufficient    for    requirements. 

The  -•     •  m  inaugurated,  which  has  been  since  -u 
fullv   followed,    is   one   of   "contour   surveying."      By    it 
field  and   office  work  are  simple  and.  for  the  extent  of 
ground  covered,  rapidly  performed,  the  suitability  ol 
re.-uli  >ur  plans,  both  as  records  and  for  working 

guidai  pronounced.     It    is  of  paramount   ini- 

portai  thi     domed   arch    should    Ii3 
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carefully  studied,  especially  in  relation  to  outside  factors 
that  do  not  appear  in  an  actual  inspection  of  the  stope. 
Exploratory  work  has  frequently  to  be  undertaken  in 
ire  carried  up,  and  the  accurate  piecing 
ther  of  all  information  gained  is  necessary  to  provide 
facilities  for  stoping  where  the  orehody  develops  some 
local   eccentricity.      It    is  of   the   utmost   importance  to 

hav( record    the    precise   shape    and    the   geological 

features  of  the  i  om   the  ground  floor  upward 

as  a  guide  for  laying  out  any  subsequent  work  that  may 
try.  In  manj  of  the  larger  stopes  the picking-up 
is  reached  at  the  top  of  the  dome  before  the  lower 
portion  has  left  the  ground  floor,  and  owing  to  this 
large  vertical  range  a  considerable  amount  of  fresh 
information  becomes  continuously  available,  from  which 
neeessar  variations  in  the  original  scheme  for  working 
the  lower  portion  can  be  made. 

are  measured  before  each  mullocking  and  also 
at  half-yearly  intervals,  for  the  purpose  of  computing 
extractions  and  ore  reserves,  and  it  is  not  common 
practice  to  measure  stopes  for  ascertaining  extracted 
quantities  over  shorter  periods.  Contractors  are  paid  on 
truck  tallies,  and  actual  tonnages  for  cost  purposes,  etc., 
are  allocated  from  four-weekly  weighbridge  receipts. 
The  system  of  ore  transport  also  admits  of  intermediate 
quantity  checks.  It  is  only  on  rare  occasions  that,  it 
ary  to  make  measurements  for  progress 
payments. 

Performance  of  Field  Wore: 

The  Seld  work  performed  in  a  contour  survey  consists 

in  "  number  of  points  on  the  walls  and  back 

tope,    30    thai    their   position    and   height   above 

I"'    fixed    on    a    plan    and    contour   lines 

Field  measurements  are  effected  by  using 

both  the  horizontal  and  rertical  circles  of  the  theodolite 

in   conjunction    with    the   measuring  tape,  the  surveyor 

equiring  two  assistants — a  rodman  and  a  tapereader. 

1  :i"'  overhead  portion  of  a  stope  is  made 

the  level   below  by  a  direct  horizontal  and  vertical 

traverse    wherever    practicable.      This   can   generally   be 

where  the   lower   portion    lias  not  left 

the  ground  floor.    The  instrument  is  sot  under  the  nearest 

anenl   level  station,  and  a  traverse  run  to  the  most 

convenient  ighting  up  into  the  stope.    At  this 

point    the   instrument    is   set.  and    its  height  above  floor 

level   measured.     The  rodman   then  drives  the  first  peg 

on  the  mullock  rill  and  gives  the  surveyor  a  plumb-line 

sight   for  bearing.     The  rod   is  next  held  on  the  peg,  a 

readu  i    .  a]    angie    recorded.     The 

tape  is  then  streti  hi  d  from  the  instrument  to  the  observed 

point   on   the   rod   and  I ;,.,|       '|n,    no^s 

are  entei        n  form  ( Fig.  2). 

Here   10E  .  ,.,     tation   I   on  the 

level  to  stal  The  height  of  the  instm 

■   '■'•    ■'  ",  6  ii    i     measured 

on  an   inclinatioi    i  .„,,,,,    v.s   ft.   above 

d  2. 

From  statii  arranges  for  a  third  si M 

: 

a    similar   way,  on  until  are 

thi    required 

tions.     ]  ,    i |  ,.,]  to 

the  nearest  min  ,    tI|1. 

I  tenth  of  ,      marked 


-f-  and  depression  — .  The  first  set  of  observations  is 
taken  from  station  2,  and  in  the  following  way:  The 
instrument  is  set  up  for  both  limbs  and  placed  in 
meridian  by  setting  the  back  bearing,  sighting  station 
1,  and  plumbing.  The  rodman  clips  the  ring  of  the 
tape  and  a  lighted  candle  to.  the  end  of  the  rod  and 
holds  it  against  any  selected  point  on  the  wall.2  The 
tapereader  holds  the  box  at  the  intrument  and  calls  the 
measurement,  paying  out  or  winding  in  as  is  required.' 
The  bearing  and  vertical  angle  are  read,  and  the  rodj 
is  then  moved  toward  the  instrument  in  the  same  vertical; 
plane  to  another  point,  which  is  observed  in  a  similar 
way.  After  this  additional  points  are  taken  as  considered 
necessary,  still  on  the  same  bearing. 

The  notes  are  booked  in  sketch  form  (Fig.  3). 

The  rodman  then  moves  to  another  point  along  the 
wall,  and  further  observations  are  taken  on  a  new  bearing, 
and  so  on  until  a  radiating  set  of  sections  has  been 
completed  around  station  2.  The  instrument  is  then 
moved  to  station  3,  where  the  procedure  is  repeated,  and 
so  on  until  the  survey  is  finished. 

The  angles  in  these  observations  are  booked  to  the 
nearest  10'  and  distances  to  the  nearest  half-foot,  it 
being  needless  refinement  to  attempt  greater  accuracy  on 


FIG.    2.    NOTEBOOK    DIAGRAMS.      FIG.    3 

a  rough  surface  such  as  a  stope  presents.  The  angles 
are  read  directly  from  the  plates,  without  employing 
reading  glass  or  vernier  scale.  In  this  way  shots  are 
very  rapidly  taken,  and  a  stope  requiring,  say,  three 
observing  stations  can  be  measured  with  ground-floor 
connection  easily  in  iy2  hr.  A  surveyor  generally  reckons 
15  to  20  min.  for  each  station,  at  which  he  will  take 
from  40  to  GO  points  after  setting  up  his  instrument. 

Selecting  Propeh  Stations 
Judgment  has  to  be  shown  in  selecting  stations  that 
will  give  a  good  command  over  the  area  to  be  observed.' 
Stations  involving  measurements  to  points  more  than 
10  ft.  distant  are  generally  inadvisable,  and  the  survey' 
is  better  effected  by  inserting  an  extra  one.  The  surveyor- 
should  avoid  picking  up  small  local  crevices  and  bumps,' 
which  are  unimportant  in  themselves  and  needlessly 
distort  the  contour  lines.  On  an  average,  adjoining 
sections  should  intercept  the  walls  about"  6  ft.  apart, 
and  each  section  should  not  be  followed  back  too  close 
to  the  instrument,  else  a  surfeit  of  information  will  be 
|  ol  looted  round  the  station.  Only  sufficient  points  should 
be  taken  to  insure  a  good  general  survey  of  the  roof. 

.  =A  convenient  type  of  rod  for  this  work  consists  of  two 
pieces  of  1-in.  "ramping  stick."  each  5  ft.  6  in.  long.  These 
can  be  fitted  together  to  make  an  11-ft.  rod  by  slipping  the 
end  of  one  piece  into  a  ferrule  fitted  on  the  other.  The  rod  is 
painted  m  feel  with  alternate  black  and  white  rings.  The 
end  of  lie     n  ith  a  clip  to  hold  the  candle,  and  the 

ring  of  the  tape  is  also  fastened  to  it.  The  tape  used  is  an 
ordinary  66-ft.   metallic   box-band 
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In  a  stope  where  the  whole  working  has  left  the  ground 
loor,  a  satisfactory  connection  can  sometimes  he  obtained 
>y  sighting  up  an  inclined  ladderway;  or  use  may  be 
nadc  of  an  underlay  winze  from  the  level  above.  Oeca- 
ionally  a  line  may  be  established  up  in  the  stope  itself 
long  a  timbered  gangway,  etc.,  which  may  be  left  open 
inough  to  afford  connection  for  several  successive  surveys. 

Where  such  means  are  not  available  and  the  stope  is 
i  large  one,  two  ladderways  are  selected,  one  at  each 
?nd  of  the  stope.  If  possible,  a  wire  is  hung  in  each 
i'rom  the  top  and  connected  to  the  permanent  traverse 
)n  the  ground  floor.  When  the  ladderways  are  too 
rucked  to  admit  of  this  being  done,  a  combination  of 
ihunbing  and  traversing  has  to  be  effected,  generally 
ivith  the  aid  of  wall  plate  and  diagonal  eyepiece,  care 
leing  taken  during  such  work  to  make  permanent  any 
points  likely  to  be  of  service  in  subsequent  surveys. 
I  The  two  points  thus  established  in  the  stope  above  are 
included  in  the  stope  traverse,  which  is  conducted  on  an 


terms  of  the  temporary  stope  meridian,  and  the  correction 
to  all  slop.'  bearings  entered  m  the  notes,  so  that  the 
adjustment  could  be  made  in  plotting. 

In  this  work  the  length  A  li  in  both  traverses  is.  also 
computed  and  gives  a  useful  check,  on  the  accuracy  of 
the  stope!  traverse.  Another  good  cheek  is  obtained  on 
tin'  vertical  heights  as  measured  up  one  ladderway, 
through  the  stope  by  medium  of  instrument  and  tape, 
and  down  the  second  ladderway.  Any  difference  of  floor 
level  at  .1  mid  I',  being  known,  the  vertical  coordinates 
of  the  stope  traverse  can  be  then  balanced.  As  these 
calculations  can  be  effected  in  a  few  minutes  with  a 
slide  rule,  the  surveyor  generally  prefers  to  so  balance 
his  work  before  he  leaves  the  stope.  Wire  connections 
may  be  similarly  made  through  vertical  winzes  from  the 
level  above. 

Where  a  small  portion  only  of  a  stope  is  open  and 
requires  measurement,  a  single-wire  connection  is  made 
from    the    floor   level,   or   level   above,   to    the   stope.      A 


'Inclined  Shaft 
ZO  Contour 
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FIG.   4.     PLAN  SHOWING  CONTOUR  OF  STOPK  ROOFS,  NO.   V  LEVEL,   MOUKT  LYELL  MINE 


observed  magnetic  meridian,  and  afterward  corrected  by 
calculation  with  the  bearing  between  the  wires  on  the 
level  below.  Such  a  case  is  shown  in  Fig.  4.  In  meas- 
uring this  stope  two  ladderways  were  used,  and  wire-  .1 
and  B  were  suspended  and  observed  from  stations  13 
and  16  on  the  ground  floor.  The  instrument  was  then 
taken  into  the  stope,  and  set  on  station  1,  where  a 
niairnetic-needle  observation  was  taken  for  a  meridian  on 
which  all  bearings  read  in. the  stope  were  temporarily 
based. 

On  the  completion  of  the  survey  the  bearing  on  the 
level  between  A  and  B  was  calculated  via  stations  12 
to  16,  information  from  the  office  coordinate  book  being 
used  to  facilitate  the  computation.  The  bearing  between 
A   and  B   was   then   calculated   via   stations    1    to    6   in 


magnetic  observation  is  taken  in  the  stope  for  meridian 
ami  adopted  for  the  survey.  If  ordinary  precautions  are 
taken  against  local  attraction,  this  meridian  can  be  relied 
upon  within  20',  and  is  sufficiently  close  for  the  small 
area  to  be  surveyed. 

In  Fig.  5  is  shown  contour  plans  of  stopes  across  the 
Mount  Lyell  orebody.  In  Nos.  1  and  2  stopes  direct 
traverses  were  made  into  the  stopes  from  crosscuts 
through  the  pillars  on  the  ground  floor.  The  arrange- 
ment of  the  observing  stations  is  also  shown.  In  the 
case  of  No.  '.'A  stope  a  two-wire  connection  was  made, 
a  single  observing  station  being  sufficient  for  the  meas- 
urement. In  Xo.  1  stope  the  schist  hanging  will  exposed 
is  marked,  while  in  No.  2A  stope  a  flat  portion  of  the 
foot  wall  is  shown  between  the  18-ft.  and  22-ft.  contours. 
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Field  :  "  and  Sled 

in  the  office  in  special   1 ks  kepi   for  each  stope.     All 

calculations  of  com  and   tabled   in   the 

d  in  make  a  survey, 
ons    likely    to   be  of 
service  arc  t ra  o   the  field- 

i  ,  jed.  foi 

ai   old  survey  ma)  be  slightly 
■  quenl  one. 
i  og  linen  to  a  10-ft. 

•  «  □  :'  ft.  apart  vertically, 
r   survey    begins   with   the 
reduction  of  the  field  measurements  into  horizontal  and 
vertical  components,  and  this  reduction  may   be  effected 
raphically  or  by  calculation.    The  former  method 
b)  the  latter,  with  marked  adva 
In  view,  however,  of  the  fact  that  the  method  of  calcu- 
lation involves  the  use  t<(  the  slide  rule  to  be  practicable, 
it  may  be   interest)  ribe  the  graphic  method. 


,. 


end  of  this  line.  The  height  of  the  instrument  over 
is  then  marked,  and  the  line  2  to  3  set  out  in  a  similar 
way.  The  sections  taken  from  2,  Fig.  2,  are  then  plotted. 
The  second  method  of  reducing  the  survey  measure- 
ments to  horizontal  and  vertical  coordinates — that  is,  by 
calculating  the  actual  heights,  and  distances — is  to  be 
rred,  provided  the  results  can  be  conveniently 
ed  and  entered  in  the  field  notes.  The  time  involved 
in  plotting  the  graph  is  saved,  and  the  draftsman  plots 
direct  from  the  field  notes  all  information  gained  by 
thi  survey.  In  addition  to  the  convenience  of  this,  he 
is  better  able  to  reconcile  the  different  results  gained) 
in  the  survey,  and  a  more  reliable  plan  is  likely  to 
result.  A  means  has,  however,  to  be  selected  so  that 
these  computations  can  be  quickly  and  easily  performed. 
Mathematical  tables  must  be  set  aside  as  too  combersome 
for  such  a  purpose,  -but  a  diagram  may  be  brought  within 
range  of  practicability  in  spite  of  its  complicated  appear- 
ance.     Such   a    diagram    may   be   prepared    by   marking 


IONTOUR  PI.AX  OP  LARGE  STOPE,  S50-FT.  LEVEL,  IN  NORTH  LYELL  MINE 


tions  before  the 

irsi     preparing    a 

raph    plan    on     10-ft.    31  all      on     which    all 

meas  tted    in  one   vertical    plane.     The 

rred  to  the  contour 
ii 

ruling    ii    with 
parallel    ho  '    lines    to    correspond    with    the    '.'it. 

r  i     the    methi 

ad  :;, 
>n    1    is 

le  i  1-     The   line 
from   1  to  2   i  ,    w   of  2 i"  40' 

and  length  27.(5  f  iti,m 

of  2  being  obta  isuring  down  2.8  ft.  from  the 


angles  from  0°  90°  by  lines  radiating  from  an  origii 
and  setting  out  slope  distances  by  arcs  centered  at  it 
'11"'  vertical  and  horizontal  components  of  any  radiu; 
on  any  vertical  angle  may  be  then  obtained  by  reading 
the  corresponding  ordinate  and  abscissa,  the  diagran 
being  ruhd  with  horizontal  and  vertical  lines  to  facilitjB 
the  operation. 

Thi     rhosl    efficient  means,  however,  is  the  slide  rule 
Ib  this  i  tions  are  easily  made  with   the  nil 

and  entered  in  the  notes  at  the  rate  of  250  observe 
points  or  i  calculations  per  hour.  In  actual  practic 
it  is  found  that  mistakes  are  singularly  rare  and  air 
My  detected  in  plotting,  so  that,  while  i 
was  formed)  the  custom  for  the  draftsman  to  chec 
the  surveyor's  reductions,  the  plot  is  now  regarded  a 
sufficient  safeguard  against  error.     It -must  be  pointe* 
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it  that  the  measured  lines  are  Bhort,  and  the  limits  of 
curacy  observed  in  the  field  are  LO'  and  6  in.,  so  that 
iy  attempt  at  greater  accuracy  than  6  in.  in  the  reduc- 
m  of  these  measurements  is  unnecessary. 
The  plotting  of  the  contour  plan  proceeds  as  follows: 
lie  stupe  traverse  is  drawn  in  the  ordinary  way.  except 
at  horizontal  components  of  slope  measurements  are 
qnd  in  the  notes.  The  protractor  is  then  set  over 
eh  station  in  turn,  and  the  observed  points  with  their 
rtieal  heights  above  floor  level  marked.  The  area  thus 
comes  covered  with  a  number  of  level  points,  from 
lieh  tlie  contour  lines  are  interpolated. 
The  preparation  of  a  contour  plan  thus  made  takes 
mi  one  to  five  hours,  according  to  the  area,  of  stope 
gasured  and  the  detail  required  apart  from  the  contour 
ies.  The  total  time  saved  over  the  graphic  method  is 
e-third.     This  of  course  includes  all  reductions  made 

the  surveyor. 

Iu  preparing  a  contour  plan  the  use  of  colored  inks 
sed  on  a  conventional  system  has  distinct  advantages 

presenting  a  plan  clear  in  detail.  For  instance, 
or-levcl  traverses  are  shown  red.  stope  traverses  black, 
ntour    lines   sienna,   underfoot    contours   blue,    and    so 


FIG.   6.     SURVEY   OF   STOPES   ON  TWO   LEVELS 

on.  Before  the  finished  contour  plan  is  filed,  it  is  used 
for  the  preparation  of  the  following  plans  and  sections: 
A  representative  longitudinal  and  transverse  section  is 
struck  ami  added  to  a  plan  showing  a  series  of  such 
sections  arranged  in  composite  chronological  order.  This 
i-  useful  in  presenting  a  general  idea  of  the  doming 
ami  the  progress  of  exploitation  of  the  stope.  A  plan  is 
tin  n  prepared,  lor  the  underground  foreman,  of  any  stope 
in  which  one  or  more  fixed  boundaries,  such  as  pillars, 
have  to  be  observed.  The  foreman's  working  guide  to  a" 
pillar  generally  consists  of  two  or  more  ore  passes  which 
are  reared  against  it.  The  positions  of  these  passes  are 
noted  each  surve}  ami  entered  on  the  t  acing,  which 
al  o  shows  the  position  of  the  pillar,  so  that  any  tendency 
toward  enroachment  or  want  of  alignment  may  he  ascer- 
tained  ami  corrected. 

The  contours  at  10-ft.  intervals  above  floor  level  are 
reduced  by  pantograph  to  30-ft.  scale  ami  plotted  on  a 
special  set  of  plans  kept  for  superimposing  on  the 
Working-level  plans,  for  general  information  and  for 
model-building  purposes,  etc.  Each  contour,  hearing  its 
survey  date,  is  dotted  until  it  reaches  the  wall  of  the 
orebody,  continuing  along  it  in  a  full  line.     Ore  reserves 


are  computed  from  a  series  of  s&  I  cm  along  parallel 
lines  through  the  orebodj  between  two  levels.  The 
direction  of  these  lines  is  made  as  transverse  to  the 
body  as  its  known  irregular  shape  will  allow.  The  I. 
of  a  typical  set  of  sections  is  shown  in  Fig.  6,  which 
deals  with  a  portion  of  an  orebody  between  llii'  Sol)-  and 
7  00-ft.  levels.  The  lines  are  20  I't.  apart  horizontally, 
ami  numbered  in  rotation.  The  drawing  shows  how  the 
work   is  carried  out. 

The  finished  com, mi-  plan  is  finally  filed  in  the  booklet 
of  plans  of  that  particular  stope.  It.  is  inserted  in  correi  t 
coordinated  position  over  the  plan  compiled  from  the 
previous  survey,  with  which  it  can  he  closely  compared 
through  the  transparent  linen.  Any  alterations  in  form 
of  the  orebody  that  is  being  developed  can  thus  he  studied 
and  information  obtained  for  laying  out  any  exploratory 
work  deemed  necessa  \.  or  for  varying  the  existing 
scheme  of  stoping.  The  method  is  capable  of  consider- 
able variation  ami   is  flexible. 

The  special  fitness  of  such  a  working  plan  continually 
presents  itself  as  providing  means  for  considering  stopes 
in  a  concrete  manner  with  much  greater  convenience 
than  is  possible  with  a  scries  of  detached  contours  or 
sections. 

Mauae  E.^UBapffimeimS  as  Psyrti  ©IP 

Realty 

By  A.  L.  II.  Street* 

A  development  company  holding  an  option  to  purchase 
a  Montana  lode-mining  claim  hired  an  electric  hoist  from 
plaintiff  at  an  agreed  monthly  rental  of  $50,  and  the 
hoist  was  installed  at  the  mine  and  used.  The  develop- 
ment company  having  forfeited  its  right  to  purchase  the 
claim,  the  mining  property  was  sold  to  defendant,  who 
refused  to  surrender  the  hoist,  claiming  that  it  had  become 
a  part  of  the  real  estate  purchased  by  defendant.  Suit 
brought  to  recover  possession  lately  terminated  in  plain- 
tiff's favor,  as  shown  by  the  decision  handed  down  by  the 
Montana  Supreme  Court  in  the  case  of  Montana  Electric 
Co.  vs.  Northern  Valley  Mining  Co.  (153  Pacific  Re- 
porter, ion  ). 

The  court  holds  that  the  question  whether  minim,' 
equipment  installed  at  a  mine  becomes  a  part  of  the  real 
estate  or  retains  its  character  as  chattel  property  is 
primarily  to  he  determined  by  the  intention  of  the  parties 
to  the  contract  under  which  the  installation  was  made 
Here  it  is  held  that  intention  to  make  the  hoist  a  part  of 
the  real  estate  was  negatived  by  the  understanding  that  it 
should  he  returned  to  plaintiff  when  the  period  of  hiring 
terminated.  The  fact  that  the  hoist  was  placed  upon  a 
substantial  foundation  ami  an  engine  house  constructed 
over  it  did  not  prevent  it  from  being  removable  as  a 
chattel,  it  appearing  that  that  could  he  accomplished 
without  material   injury  to  the  realty. 

Whatever  may  he  the  rights  of  an  innocent  purchaser 

of  a  to    i  -imie  that  equipment  affixed  to  the  land 

was  intended  to  become  a  permanent  part  thereof,  it  is 
held  that  in  tin-  case  defendant  was  deprived  of  any  such 
rights  le  reason  of  the  fact  that  notice  was  imparted  to 
defendant's  promoter  ami  chief  stockholder  and  principal 
officer  before  defendant  bought  the  mining  property, 
closing  plaintiff's  interest  in  the  hoist. 

•Attorney  at  law,  S29  Security  Building.  Minneapolis,  Minn. 
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The  mines  and  smelteries  of  Arizona  have  been  working 
at  a  pressure  -<•  high  in  1916  that  they  are  probably  mak- 
ing record  productions  of  all  metals.     If  they  continue  to 

work  at  tlic  present  rate  during  the  year,  they  will  make 
an  outpui  of  over  600,000,000  lb.  of  copper,  against  about 
150,000,000  lb.  in  L915,  according  to  reports  received  by 
the  United  Man-  Geological  Survey  from  Victor  C. 
Heikes,  of  the  Sail  Lake  office.  The  probable  correspond- 
ing increase  in  the  output  of  precious  metals  and  in  that 
of  lead  and  zinc  will,  at  the  greatly  increased  prices,  make 
the  total  value  of  the  output  in  1916  nearly  double  that 
of  1915,  which  was  ahout  $88,000,000. 

Thus  Arizona  no!  only  retains  first  place  as  a  copper 
producer,  bul  is  producing  a1  a  rate  nearly  double  that  of 
any  other  state.  ^.side  from  a  general  effort  to  take 
advantage  of  an  unusually  active  market,  several  factors 
have  aided  this  increase,  such  as  the  settlement  of  the 
at  the  Clifton-Morenci  mines  in  January.  Tho 
International  smelter,  which  treats  Inspiration  ore,  con- 
tributes the  greatest  part  of  the  increase,  for  this  plant  is 
supplying  ahout  one-fourth  of  the  total  copper.  Marker* 
increases  and  improvements  were  made  at  the  United 
Verde,  Miami.  Calumet  &  Arizona  and  Old  Dominion 
mines,  and  the  Sasco  plant  in  Pima  County  was  again 
blown  in.  The  railroad  to  Ajo  was  completed,  and  work 
has  been  begun  there  on  a  4,000-ton  leaching  plant. 
There  is  great  activity  in  the  production  of  gold,  espe- 
cially in  Mohave  County,  and  the  high  price  of  zinc  has 
stimulated  production  at  the  Tennessee,  Union  Basin  and 
Kingman  zinc  properties.  The  mill  at  the  Union  Basin 
(iras  enlarged,  and  work  at  the  San  Xavier  mine  in 
Pima  County  was  resumed. 


A-  Technologic  Paper  No.  .58,  the  United  States 
Bureau  of  Standards.  S.  \Y.  Stratton,  director,  has  just 
issued  a  mo-t  extensive  resume  of  the  properties  of  con- 
crete.  The  title  of  the  bulletin  is  "Strength  ami  Other 
:  tic-  ot  Concretes  as  Affected  by  Materials  and 
Method-  of  Preparation,"  and  it  has  been  prepared  bj 
R  olph  •'.  Wig,  engineer-physicist,  ('..  M.  Williams. 
assisl  ■  physicist,  and    1-:.    R.   Gates,  assistant 

physicist,  all  of  the  Bureau.     The  book,  which  contains 

l  •  2  !•■'■  i   ■  ling  38  tables  and    l  1  diagrams,  may  be 

ndards  or  the  Superin- 
tendent of  Documents,  at  Washington. 

ed    include  the  result-  of  some  20,000 
teStS.        '    Oil  nsili       tests     Were     made     upon 

morta  .-..  including  ahout  24o  different 

i  nings,  ami   compressive  tests  were 

i  ompose  I  of  60  aggregates,  including 

stones,    ■  ia-  ■  .  ..    ,  inders   and    trap    rock,   as 

well  as  1  0pi r  the  sand.-,  stone 

screening  re  ;ates.     These   data    furnish 

informatio     -  ength  values  which  were 

obtained  v  regafc      -n   ■  arious  consisten 

cies,  with  dp  ,,r  fabrication,  in  the 

method  of  pi  equent  exposure. 

Tie-  results  of  sin  I  eries  cannot  1 

here,  but  as  an  .  ,        ,,,   ,;,..    e]  [e 

are  appended  .     News,  the  conclusions 


arrived  at  by  the  authors.  The  tabulations  and  diagrams! 
themselves  form  one  of  the  most  valuable  contribution:! 
to  the  knowledge  of  concrete  so  far  made  public.     Thil 

conclusions  are  as  follows: 

PORTLAND-CEMENT    MORTAR   MIXTURES 

Sand  as  a  type  of  fine  aggregate  cannot  be  said  to  be  su 
perior   to   limestone  screenings. 

The  proper  gradation  of  the  fine  aggregate  for  maximunl 
strength  in  a  mortar  appears  to  vary  for  different  materials.     I 

The  results  of  the  tests  of  the  mortars  included  in  this  j 
paper  would  indicate  that  for  most  materials  the  highest! 
strengths  are  obtained  with  those  having  a  gradation  oil 
particles  approaching  a  straight  line.  There  are  materials! 
however,  having  a  gradation  varying  widely  from  a  straight! 
line,   which   give   high   strength   in    mortars. 

The  quality  of  a  sand  cannot  be  judged  from  its  gradatior  j 
alone.  Any  limitation  arbitrarily  placed  upon  the  proportions! 
of  the  particles  of  various  sizes  will  probably  eliminate! 
some    very    satisfactory    materials. 

No  fine  aggregate  should  be  rejected  because  of  its  "silt'  I 
content  determined  by  washing  or  assuming  the  material 
passing  the  No.  200  sieve  as  silt,  as  it  may  be  advantageous! 
even  in  relatively  large  quantities  or  detrimental  in  small 
quantities,  depending  upon  its  form,  character  and  distribu-1 
tion. 

Mortars   having   high    density   usually    have    high    strength  I 

The  quality  of  sands  to  be  used  in  cement  mortars  can- 1 
not  be  determined  from  their  "uniformity  coefficients." 

There  is  no  difference  in  the  strength  developed  by  roundec  I 
and   sharp-grained   sands. 

The  quality  of  sands  cannot  be  determined  from  theii  I 
specific   gravity  and   porosity. 

Sands     having     a     gradation     approaching     Fuller's     curve 
for  maximum  density  do  not  have  as  great  strength  as  sandsi 
having   a   gradation    approaching   a    straight    line. 

The  only  satisfactory  method  of  determining  the  value  oil 
a  fine  aggregate  in  mortar  mixtures  is  to  test  it  in  the  mix-l 
ture  in  the  proportion  to  be  used,  exposed  to  the  same  con-  J 
ditions  as  in  the  proposed  structure. 

Common    usage    has    demonstrated    that    certain    sands    are  I 
satisfactory,    and    therefore    no    tests    of    these    materials    an 
necessary   excepting   to   identify   them. 

The   relative  value   of   several   fine   aggregates   to   be   usee  I 
In  concrete   cannot  be   determined   by   testing   them    in   mortal 
mixtures.     They   must   be   tested    in   the   combined   state  witt  j 
the  coarse  aggregate. 

PORTLAND-CEMENT    CONCRETE    MIXTURES 

(A)  Relation  of  Type  of  Aggregate  to  Compressive 
Strength — No  type  of  gravel  or  stone  aggregate  can  be  saic 
to  be  generally  superior  to  any  other  type  used  as  coarse 
aggregate  in  concrete  mixtures.  Certain  limestones  are  su- 
perior to  certain  gravels,  and  some  gravels  are  better  thar 
other  limestones.  The  range  of  qualities  in  any  of  these  I 
types  is  very  great,  and  the  strengths  of  concretes  made  uj 
of  several  different  materials  of  the  same  type  may  vary  as  j 
much  as  several  hundred  per  cent,  with  all  other  eontrollabh 
factors   uniform. 

(B)  Relation   of  Workmanship    to   Compressive    Strength—  I 
Undoubtedly  greater  uniformity  is  generally  obtained  by  ma- j 
chine  mixing  than  by  hand  mixing.     The  method  of  mixing  is  j 
of  little   importance   so    long   as    it    results    in    a   homogeneous  j 
mass.      Using    proper    methods    and    with    the    expenditure    o 
sufficient  labor,  results  indicate  that  as  good  concrete  can  b; 
obtained   by   hand   mixing  as  by  machine   mixing,   although  i 
probably  would    not   be   economical. 

With  all  other  factors  constant  the  results  included  in  this 
paper   show   that   differences   in   manipulation   of  the   mixtur. 
by   the   workmen   of  several   experienced    concrete    contractor;  j 
may   cause  a  maximum  average   variation  in   the   compressiv<  | 
strength  of  the  resulting  concrete  of  70%  or  more. 

(C)  Relation  of  Consistency  of  Mixture  to  Compressivi  I 
Strength — The  quantity  of  water  added  to  the  mixture  it  - 
preparing  concrete  affects  materially  the  compressive  strengtl  I 
at  all  ages.  With  the  proper  quantity  of  water  the  strengtl 
may  be  several  hundred  per  cent,  greater  than  that  obtainet  | 
with  a  large  excess  of  water. 

The  most  satisfactory  consistency  from  the  standpoint  o  I 
strength  and  durability  is  a  quaking  or  mushy  mixture,  an. 
the  error  should  be  on  the  side  of  using  too  little  rather  thai 
too  much  water,  providing  it  is  properly  spaded  or  worker 
into  place  in  the  forms.  This  statement  does  not  apply  to  tin 
very  dry  mixtures  used  in  the  manufacture  of  concrete  blocks 
etc.  In  the  case  of  these  products  the  mixture  should  con 
tain  the  maximum  quantity  of  water  which  will  permit  o 
the  immediate  removal  of  the  molds.  This  latter  mixture  hai 
than  the  quaking  consistency  described  above. 
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(D)  Relation  of  Density  to  Compressive  Strength — With 
the  same  aggregates  and  the  same  proportion  of  cement  to 
total  volume  of  aggregate  the  mixture  having  the  greatest 
density  will  have  a  high  and  usually  the  highest  compressive 
strength. 

Density  is  no  criterion  of  compressive  strength  of  two  mix- 
tures of  an  aggregate  if  the  ratio  of  cement  to  total  volume 
of  aggregate  is  not  the  same. 

Density  is  no  criterion  of  compressive  strength  of  two  mix- 
tures of  the  same  proportions  of  cement  to  total  aggregate  if 
different  aggregates  are  used,  although  when  the  aggregates 
are  quite  similar  they  may  be  comparable. 

(E)  Effect  of  Various  Exposures  on  Compressive  Strength 
— The  character  of  the  exposure  of  the  concrete  after  mold- 
ing materially  affects  its  compressive  strength.  If  the  origi- 
nal water  is  permitted  to  evaporate  from  the  concrete  and 
all  water  is  subsequently  excluded,  the  compressive  strength 
may  be  reduced  40%  or  more.  Concrete  should  preferably 
be  kept  wet  for  several  days  or  weeks  after  it  is  deposited  if 
the  maximum  strength  is  to  be  attained. 

(F)  Effect  of  Exposure  to  Steam  on  Compressive  Strength 
— Steam  greatly  accelerates  the  hardening  process  and  will 
increase  the  strength  of  concrete  only  a  few  days  old  by 
several  hundred  per  cent.,  depending  on  the  temperature  and 
duration  of  exposure. 

(G)  Relation  of  Gradation  of  Aggregate  to  Compressive 
Strength — There  is  no  definite  relation  between  the  gradation 
of  the  aggregate  and  the  compressive  strength  which  is  ap- 
plicable to  any  considerable  number  of  different  aggregates. 

The  gradation  curve  for  maximum  compressive  strength, 
which  is  usually  the  same  as  for  maximum  density,  differs 
for  each  aggregate. 

The  so-called  maximum  density  curve,  which  is  a  com- 
bination of  the  straight  line  and  ellipse  does  not  represent 
the  curve  for  maximum  density  excepting  for  the  particular 
materials  used  in  the  tests  from  which  it  was  derived,  or 
very  similar  materials. 

No  equation  for  a  gradation  curve,  which  can  be  applied  to 
a  number  of  different  aggregates,  can  be  prepared  from  the 
results    included    in    this   paper. 

Maximum  density  and  maximum  strength  are  usually  ob- 
tained ■with  a  concrete  in  which  the  ratio  of  fine  to  coarse 
aggregate  is  not  less  than  1  to  3.  This  mixture  is  usually 
quite  stiff  and  therefore  more  difficult  to  handle  than  a  mix- 
ture containing  a  larger  percentage  of  fine  aggregate. 

Excessive  fineness  does  not  necessarily  result  in  a  totally 
unsatisfactory  sand  for  concrete.  A  seashore  sand  having 
99%  passing  a  50-mesh  sieve,  when  mixed  with  a  good  coarse 
aggregate  and  cement,  was  found  to  give  a  satisfactory  con- 
crete. 

(H)  Relation  of  Proportions  to  the  Compressive  Strength 
— With  the  relative  volume  of  fine  and  coarse  aggregates 
fixed  the  compressive  strength  of  a  concrete  increases  di- 
rectly as  the  cement  content  but  not  in  a  proportionate  ratio. 
An  increase  in  the  ratio  of  cement  to  total  fine  and  coarse 
aggregates  when  the  relative  proportions  of  the  latter  are  not 
fixed  does  not  necessarily  result  in  an  increase  in  strength. 
For  example,  a  concrete  mixed  in  the  proportion  of  1  part 
cement  to  9  or  10  parts  of  total  fine  and  coarse  aggregates 
combined  so  as  to  give  a  maximum  density  may  have  greater 
strength  than  a  concrete  mixed  in  the  proportion  of  1  part 
cement  to  6  parts  total  of  the  same  fine  and  coarse  aggregates, 
which  are  not  combined  to  give  a  maximum  density. 

GENERAL   CONCLUSIONS   FROM   THE   TESTS 

1.  No  standard  of  compressive  strength  can  be  assumed 
or  guaranteed  for  concrete  of  any  particular  proportions 
made  with  any  aggregate  unless  all  the  factors  entering  into 
its  fabrication  are  controlled. 

2.  A  concrete  having  a  desired  compressive  strength  is 
not  necessarily  guaranteed  by  a  specification  requiring  only 
the  use  of  certain  types  of  materials  in  stated  proportions. 
Only  a  fractional  part  of  the  desired  strength  may  be  obtained 
unless   other   factors   are   controlled. 

3.  The  compressive  strength  of  a  concrete  is  just  as  much 
dependent  upon  other  factors,  such  as  careful  workmanship 
and  the  use  of  the  proper  quantity  of  water  in  mixing  the 
concrete,  as  it  is  upon  the  use  of  the  proper  quantity  of 
cement. 

4.  The  compressive  strength  of  concrete  may  be  reduced  by 
the  use  of  an  excess  of  water  in  mixing  to  a  fractional  part 
of  that  which  it  should  attain  with  the  same  materials.  Too 
much  emphasis  cannot  be  placed  upon  the  injurious  effect  of 
the  use  of  excessive  quantities  of  water  in  mixing  the  con- 
crete. 

5.  The  compressive  strength  of  concrete  may  be  greatly 
reduced  if,  after  fabrication,  it  is  exposed  to  the  sun  and 
wind  or  in  any  relatively  dry  atmosphere  in  which  it  loses 
Its  moisture  rapidly,  even  though  suitable  materials  were 
used  and   proper   methods   of   fabrication   employed. 


6.  The  relative  compressive  strength  of  concretes  to  b< 
obtained  from  any  given  materials  can  be  determined  only  by 
an   actual   test  of  those  materials  combined   in  a  concrete. 

7.  Contrary  to  general  practice  and  opinion  the  relative 
value  of  several  fine  aggregates  to  be  used  in  concrete  cannot 
be  determined  by  testing  them  in  mortar  mixtures.  They 
must  be  tested  in  the  combined  state  with  the  coarse  aggre- 
gate. 

8.  Contrary  to  general  practice  and  opinion  the  relative 
value  of  several  coarse  aggregates  to  be  used  in  concrete  can- 
not be  determined  by  testing  them  with  a  given  sand  i:i  one 
arbitrarily  selected  proportion.  They  should  be  tested  in 
such  combination  with  the  fine  aggregate  as  will  give  maxi- 
mum density,  assuming  the  same  ratio  of  cement  to  total  com- 
bined aggregate   in  all  cases. 

9.  No  type  of  aggregate  such  as  granite,  gravel  or  lime- 
stone can  be  said  to  be  generally  superior  to  all  other 
types.     There  are  good  and  poor  aggregates  of  each  type. 

10.  By  proper  attention  to  methods  of  fabrication  and 
curing,  aggregates  which  appear  inferior  and  may  be  avail- 
able at  the  site  of  the  work  may  give  as  high  compressive 
strength  in  concrete  as  the  best  selected  materials  brought 
from  a  distance,  when  the  latter  are  carelessly  or  improperly 
used. 

11.  Density  is  a  good  measure  of  the  relative  compressive 
strength  of  several  different  mixtures  of  the  same  aggregates 
with  the  same  proportion  of  cement  to  total  aggregate.  The 
mixture  having  the  highest  density  need  not  necessarily  have 
the  maximum  strength,  but  it  will  have  a  relatively  high 
strength. 

12.  Two  concretes  having  the  same  density  but  composed 
of  different  aggregates  may  have  widely  different  compres- 
sive  strength. 

'  13.  There  is  no  definite  relation  between  the  gradation  of 
the  aggregates  and  the  compressive  strength  of  the  concrete 
which  is  applicable  to  any  considerable  number  of  different 
aggregates. 

14.  The  gradation  curve  for  maximum  compressive 
strength,  which  is  usually  the  same  as  for  the  maximum 
density,    differs   for   each   aggregate. 

15.  With  the  relative  volumes  of  fine  and  coarse  aggregate 
fixed,  the  compressive  strength  of  a  concrete  increases  di- 
rectly, but  not  in  a  proportionate  ratio  as  the  cement  con- 
tent. An  increase  in  the  ratio  of  cement  to  total  fine  and 
coarse  aggregates  when  the  relative  proportions  of  the  latter 
are  not  fixed,  does  not  necessarily  result  in  an  increase  in 
strength,    but    may    give    even    a    lower    strength. 

16.  The  compressive  strength  of  concrete  composed  of 
given  materials,  combined  in  definite  proportions  and  fabri- 
cated and  exposed  under  given  conditions  can  be  determined 
only  by  testing  the  concrete  actually  prepared  and  treated  in 
the    prescribed    manner. 

IT.  The  results  included  in  this  paper  would  indicate  that 
the  compressive  strength  of  most  concretes,  as  commercially 
made,  can  be  increased  25  to  100%  or  more  by  employing  rigid 
inspection  which  will  insure  proper  methods  of  fabrication  of 
the  materials. 

:*' 

The  Canada  Copper  Corporation,  Ltd.,  which  is  the  holding 
company  of  the  British  Columbia  Copper  Co..  with  mines  in 
the  Boundary  District  and  a  smeltery  at  Greenwood,  B.  C, 
states  in  its  annual  report  for  1915  that  the  profit  from  oper- 
ations during  the  last  five  months  of  1915,  the  only  part  of 
the  year  during  which  the  smeltery  was  operated,  was  $66.- 
033,  from  which  is  deducted  general  expenses  incurred  during 
the  non-operating  period  amounting  to  $23,37S,  an  amount 
payable  under  the  power  contract  of  $67,572,  making  a  total 
of  $90,951,  thus  showing  a  deficit  for  the  year  of  $24,917. 

Since  the  first  of  1916  the  sale  of  the  Emma  mine  has 
been  negotiated  for  a  sum  of  $55,000.  which  goes  into  the 
company    treasury. 

As  of  Dec.  31,  1915,  it  is- estimated  that  there  are  9,075,000 
tons  of  reasonably  assured  ore  and  2,000.000  tons  of  probable 
ore  of  an  average  grade  of  1.75%  copper,  and  20c.  recover- 
able in  gold  and  silver.  This  estimate  increases  approxi- 
mately 60%,  the  probable  ore  reserves  of  the  company  over 
last  year's   estimate. 

Attention  is  called  by  the  general  manager  to  the  fact  that 
the  profits  from  the  Greenwood  smelting  plant  for  the  five 
months  of  operation  are  largely  due  to  the  extraordinarily 
high  price  of  copper,  and  he  continues,  "On  account  of  the 
rapid  depletion  of  the  company's  ore  reserves  in  the  Green- 
wood district,  the  period  of  smelting  activity  is  limited,  un- 
less a  profitable  custom  ore  business  can  be  developed  or  new 
ore  found.  The  high  price  of  the  metals  has  stimulated  min- 
ing and  it  is  considered  not  unlikely  that  the  market  for 
custom   ores  will  further  improve  during   the   coming  year. 
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The  following  calculation  is  used  to  obtain  the  dip  and 
strike  of  a  stratum  of  ruck  from  the  data  acquired  in 
three  drill  holes : 

Let  MM'  (Fig.  1 )  represent  the  surface  of  the  ground, 
and  1".  Z  and  X  be  three  vertical  drill  holes  which  en- 
b  r  the  same  stratum  of  rock  at  points  C,  A  and  B 
lively.  Let  point  C  have  the  lowest  sea-level  ele- 
vation, point  B  the  highest,  and  point  A  intermediate 
between   the  two.     Draw  All,  BC  and  AC. 

Pass  the  plane  EEC  through  the  point  C  perpendicular 
to  the  drill  holes  Z  and  X,  cutting  Z  at  point  E  and  X 
at  point  F.  Draw  EF,  EC  and  FC.  Draw  AH  parallel 
to  EF.  Extend  AB  until  it  intersects  the  plane  deter- 
mined by  the  points  E,  V  and  C  at  D.     Draw  DC;  the 


FIG.    1,     THREE    HOLES    CUTTING    STRATA    AT 
DIFFERENT  ELEVATIONS 

Qg  of  the  line  DC  is  the  strike  of  the  stratum  ABC, 
it  is  the  line  of  intersection  of  the  plane  ABC  with 
the  horizontal   plane  DFC. 

The  be:  e  line  Et '  is  known,  so  to  calculate  the 

hearing  of  the  line  DC  it  is  necessary  only  to  find  the 
angle  ECD. 

Draw  /;''  perpendicular  to  DC.  Draw  AG,  then  angle 
AGE  measures  the  dip  of  the  stratum  as  it  measures  the 
DC-F,  and  this  dihedral  angle  is  formed 
'*>'  the  intersection  of  the  plane  of  the  stratum  DBC  with 
the  horizontal  plane  DFC.  Therefore,  to  find  the  dip  of 
the  stratum  sary  only  to  find  the  angle  AGE. 

In  the  right  triangle  Mill,  Ml  and  BH  are  known, 
and    angle   BAH   can    be    found   from    the   formula, 

Tan  BAH       ~ 

|;''  ai    ^BAH  [DE  i te  interior  angle   i. 

In  the   ri  i    AED,  A,  e  AD1 

known,  □  be  found  f  mula, 

DE      — 
AE 

In  the  triangle  DEt  .  Dl  ,  , ,,,  an,i  &e 

DEC  =  180°  —  angle  FEC.     Since  angle  FEC 

is  known,  angle    DE(  ,,,,]       \Ve   have   given, 

•Assistant  director,   Oklahoma   Geological   Survey,   Norman, 


then,  an  oblique  triangle  with  two  sides  and  the  included 
angle  known. 

From  I)  let  fall  a  perpendicular  in  the  horizontal  plane 
cutting  the  line  EC  (extended)  at  point  K.  In  the  tri- 
angle DEC: 

TanECD=EE  +  EG 

Sin  (180°  —  DEC)  =  ['^ 

DK  =  DE  sin    (180°   —  DEC) 

180°  —  DEC  =  angle  FEC 

DK  =  DE  sin  FEC 


but 

therefore 

therefore 


Cos  (180°  —  DEC)  =  cos  FEC  = 


KE 
DE 


Substituting  in  Tan  ECD 
Tan  El  />  = 


KE  =  DE  cos  FEC 
DK 


KE  +  EC 
DE  sin  FEC 


DE  cos  FEL '  +  EC 

Substituting  knowns   for  unknowns  in   the   foregoing 
equation, 

AE  cot  BAH  sin  FEC 


Tan  ECD  = 


Tan  ECD  = 


AE  cot  BAH  cos  FEC  +  EC 

AH 
AE  X^-X  sin  FEC 

A  ff 
AE  X  '-jjjj  X  cos  FEC  +  EC 


In  order  to  simplify  the  formula,  let 

A  E  =  a,  the  difference  in  elevation  betweei 

the    stratum    in    hole    V    at 

and  in  hole  Z  at  A; 

A II  or  EF  =  b,    the    surveyed    distance    betweei 

holes  Z  and  A"; 

Bll  =  c,  the  difference  in  elevation  betweei 

the  stratum  in  hole  Z  at  A  am 

in  hole  A"  at  B; 

EC  =  d,  the  surveyed  distance  between  drill 

holes  Z  and  V  ; 

Angle  FEC  =  e,  surveyed  horizontal  angle  at  hol< 
Z; 

Angle  BAH  =  /,  the  angle  included  between  a  lin< 
drawn  in  the  plane  of  th< 
stratum  connecting  holes  Z  am 
A*  and  a  line  drawn  from  the 
point  of  intersection  of  this  line 
with  hole  Z.  perpendicular  to 
hole  A"; 

Angle  ECD  =  s,  angle  to  be  added  to  or  subtracted 
from  the  bearing  of  the  horizon- 
tal line  connecting  holes  Z  and 
V  to  determine  the  strike  of  the 
stratum ; 
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Then 


Lngle  AGE  =  D,  angle  of  dip  of  the  stratum. 


a  X  -  X  sin  e 


ab  sin  <■ 


©f  Wlhioelllbsis©  ft© 
n^ss   ©ff 


Tan  S  = 


w  b  ,    ,      ab  cos  c  +  ed 

a  X  -  co*  fl  +  « 


7W«  ,s' 


ah  sia  e 


a/i  cos  <■  +  cd 

the  angle  to  be  added  to  it  subtracted  from  the  bearing 
of  tiic  line  I'J'  tn  determine  the  strike  of  the  stratum. 

In  the  right  triangle  CEG,  EC  (d)  and  angle  EGG  (s) 
are  known,  and  EG  ran  be  found  from  the  formula  fan 

d  fan  S. 


EG 
8  =  -d~- 


EG 


In  right  triangle  AEG,  AE  (a)  ami  EG  (d  tan  S) 
are  known,  and  the  angle  AGE  (D)  can  he  found  from 
the  formula  (for  finding  the  dip  of  the  stratum),  tan  D  = 


d  tan  S' 

There  are  two  special  cases  to  the  foregoing:  Case  1, 
where  all  three  drill  holes  encounter  the  stratum  at  the 


THREE  HOLES,  TWO  OF  WHICH  ARE  AT  THE 
SAME  ELEVATION 


same  sea-level  elevation,  in  which  ease  the  stratum  is  level 
and  there  is  no  dip  or  strike;  case  2,  where  two  of  the  drill 
holes  encounter  the  stratum  at  the  same  sea-level  eleva- 
tion, in  which  case  the  strike  is  the  bearing  of  the  hori- 
zontal line  connecting  these  two  drill  holes  and  the  dip 
can  be  calculated. 

Let  MM'  (Fig.  2)  represent  the  surface  of  the  ground, 
and  let  the  vertical  drill  holes  V  and  Z  encounter  the 
same  stratum  of  rock  at  point  C  and  E,  which  have  the 
same  sea-level  elevation,  also  let  drill  hole  X  encounter 
the  stratum  at  point  B,  which  has  either  a  higher  or  a 
lower  sea-level  elevation  than  points  E  and  C. 

Pass  the  plane  EFC  through  the  line  EC  perpendicular 
to  drill  hole  Z  and  cutting  hole  X  at  point  F.  Draw  FG 
perpendicular  to  line  EG  and  connect  B  and  G.  The 
bearing  of  the  line  EC  is  the  strike  of  the  stratum.  The 
angle  BGF  (D)  is  the  angle  of  dip  as  it  measures  the 
dihedral  angle  B-EC-F,  and  this  dihedral  angle  is  formed 
by  the  intersection  of  the  plane  of  the  stratum  EB( '  with 
the  horizontal  plane  EFC. 

In  the  right  triangle  EOF  angle  e  and  the  hypotenuse 

b  are  known,  and  leg  FG  can  be  found  from  the  formula, 

EG        __,        ,    •. 
Sin  e  =  — ^-.       FG  =  b  sin  e. 
b 

In  the  right  triangle  BFG.  c  and  FG  arc  known,  and 

angle  BGF  (D)  can  be  found  from  the  formula,  tan  D  = 

c 

j — = —  which  is  the  formula  for  finding  the  dip  of  the 
o  sin  e  at 

stratum. 


The  tendency  of  car  wheels  to  climb  the  rails  on  a 
curved  mine  track  must  he  taken  into  account  in  plan 
ning  haulage  systems.  The  <iiioti.ni  therefore  arises  as  to 
what  should  he  the  relation  between  the  car  wheelbase 
and  radius  of  track  curvature  in  order  to  reduce  to  a 
minimum  the  danger  that  the  ear  will  jump  the  track. 
For  example,  suppose  the  car  wheelbase  is  28  in.  ami 
it  is  desired  to  find  the  minimum  safe  radius  of  track 
curve,  keeping  in  mind  the  extra  expense  involved  in 
driving  a  lone-  curve  underground. 

Assuming  that  the  rigid  four-wheeled  truck  common 
on  mine  ears  and  illustrated  in  the  accompanying  dia- 
gram, showing  truck,  is  to  be  used,  it  may  he  stated 
that  when  such  a  truck 
st  likes  a  curve  in  the 
track,  the  flange  of  the 
forward  outside  wheel  A 
grinds  along  the  gage 
line  of  the  outer  rail,  by 
reason  of  which  the  truck 
ABCD  is  continually 
shifted  to  a  more  or  less 
radial  position  on  the 
curve.  It  has  been  found 
by  many  experiments 
with  small  models  that 
the  rear  axle  of  the  truck,  ■ 
marked  CD  in  the  figure, 
assumes  a  radial  position 
provided  the  gage  of  the 
track  is  widened  suffi- 
ciently to  permit  it  to  do 
so.  But  if  the  gage  is 
not  widened  sufficiently, 
the  curvature  of  the 
track  forces  the  rear  axle 
out  of  the  radial  position, 
causing  the  rear  inner 
wheel  C  to  chafe  that  rail. 

The  natural  or  ideal  position  of  the  truck  on  the  curve 
is  shown  at  ABCD  in  the  figure. 

It  is  readily  seen  that  any  effort  of  the  forward  outer 
wheel  A  to  force  the  rear  axle  CD  from  its  radial  position, 
by  reason  of  the  track  gage  not  being  sufficiently  widened, 
increases  the  tendency  of  the  wheel  A  to  climb  the  rail. 
The  ideal  condition  is  realized  when  the  track  gage  is 
so  widened  that  the  rear  axle  CD  of  the  truck  coincides 
with  the  radius  of  the  curve  when  the  flange  of  the  wheel 
A  is  in  contact  with  the  gage  line  of  the  outer  rail. 

In  the  lower  part  of  the  accompanying  figure  is  shown 
n.  car  wheel  having  a  diameter  <I  and  resting  on  a  section 
of  rail,  the  flange  of  the  wheel  having  a  width  o.  as  indi- 
cated in  the  figure.  It  is  necessary  to  explain  here  that, 
in  the  plan  given  only  that  portion  of  each  wheel  is 
shown  extending  below  the  rail"  tread,  corresponding  to 
the  length  of  the  chord  /  in  the  lower  diagram. 

When   estimating   the    necessary   increase    in   gage    of 
track  for  sharp  curves,  in  order  to  realize  the  ideal  con- 
dition to  which  we  have  referred,  it  is  necessary  to  calcu- 
late the  half-length  of  the  chord  /  by  the  formula 
\l  =  V  o(d  +  o) 
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flanges  of  mine-caT  whi  ally  iy8  in.  deep, 

making  the  the  half-chord  for  an  18-in.  wheel 

JZ  =  VIf(18  flf)  =4,6  in. 

larp  curves  this  half  chord  must  be  added  to  the 

wheelbase  6  and  their  sum  divided  by  the  radius  of  the 

curve,  all  being  expressed  in  inches,  which  gives  the  sine 

of  the  angle  BOC   included   between  the  radii  drawn  to 

the  centers  of  the  two  respective  axes  of  the  truck.    Then 

multiply  the  versed  sine  of  this  angle  (1  —  cos)  by  the 

the  curve  expressed  in  inches,  and  the  product 

will  be  the  am. unit  x  that  it  is  necessary  to  increase  the 

track  gage  in  order  to  realize  the  ideal  condition. 

For  example,  assuming  18-in.  wheels  and  a  28-in. 
wheelbase,  the  radius  of  the  curve  being,  say  50  ft.,  we 
find  the  sine  of  the  angle  included  between  the  two  radii 

Sin  BOC  =  2tfn^4,i)6  =  0.05433 

The  corresponding  cosine  of  this  angle  is  0.99852  and 
its   versed   sine   1  —  0.99852   =   0.00148.     Multiplying 
this  by  the  radius  of  the  curve  expressed  in  inches  gives 
for  the  distance  x  that  the  gage  must  be  increased, 
x  =  50  X  12  X  0.00148  =  0.888,  say  %  in. 

Care  must  always  he  taken  that  the  tread  of  the  car 
wheels  is  sufficiently  wide  to  span  the  rails  when  the  gage 
is  increased  this  amount. 

The  driving  of  a  long  curve,  though  expensive,  will 
often  save  much  trouble  and  decrease  the  cost  of  operation 
to  an  extent  that  will  far  outweigh  the  first  cost.  In 
general  it  may  be  stated  that  the  minimum  radius  of 
curve  increases  with  the  track  gage  and  speed  of  hauling. 
Where  it  is  possible  to  adopt  a  50-ft.  radius  when  hauling 
at  a  speed  of,  say  6  mi.  per  hr.,  with  a  2i/o-  or  3-ft.  gage, 
in  mule  or  light-motor  haulage,  a  minimum  radius  of  60 
or  even  75  ft.  should  be  adopted  for  hauling  at  a  speed  of 
8  or  10  mi.  per  hr.  over  a  3y2-  or  4-ft.  gage.  In  special 
cases,  particularly  with  mule  haulage  and  a  narrow  gage, 
the  minimum  radius  may  he  reduced  to  40  ft.  without 
incurring  serious  trouble.  When  employing  large  loco- 
motives a  radius  less  than   100  ft.  should  not  be  used. 


Elavil  CEsvsrmp  £®e»  §>&©gisia  Slho^rel 

By  L.  D.  Davenport* 

Fig.  1  shows  the  ordinary  rail  clamp  used  in  many  of 
the  openpit  mines  on  the  Mesabi  Eange,  to  block  the 
wheels  of  steam-shovel  trucks.  A  tie  is  ordinarily  used 
for  a  block  and  is  placed  between  the  clamp  and  the 
wheels.  These  clamps  fit  loosely  over  the  section  rail 
and  are  tightened  by  driving  steel  wedges  between  the 
clamp  and  the  ball  of  the  rail.  The  improved  clamp 
shown  in  Figs.  2  and  3  has  been  in  use  for  several  years 


FIG.2 
DETAILS  OF  RAIL  CLAMP  USED  TO  HOLD  STEAM  SHOVEL 


]'>y  Chaeles  A.  Mttke* 

The  accompanying  illustration  shows  a  ladder  for  use 
in  wet  raises,  suggested  by  John 
Eugh'es,  a  foreman  in  the  Cop- 
per Queen.  There  are  a  number 
of  cases  where  acid  water  eats  up 
the  nails  in  the  ladder  rungs, 
causing  the  rungs  to  fall  off, 
making    them    dangerous    when 

attempts     to     gO     Up     Or 

down.  This  arrangement  elimi- 
nates such  danger  because  the 
strip  on  each  side  of  the  ladder 
holds  the  rungs  and  prevents  any 
of  them  from  falling  out.  Of 
course  the  strips  are  also  nailed, 
laii   there  would  be  less 

lils  on  the  strip  fail- 
ing than  in  the  usual  arra 

ment  in  whi  h  the  rungs  are  nailed  on  instead  of  being 

countersunk. 


in  one  of  the  Hibbing  district  openpits  and  has  proved 
entirely  satisfactory.  The  important  feature  of  this 
clamp  is  the  cam  which  rests  on  the  ball  of  the  rail  and 
is  tightened  by  the  pressure  of  the  block  against  it,  doing 
away  with  the  wedges  used  on  the  ordinary  type.  The 
handle  on  the  top  of  the  cam  offers  a  safe  and  easy  means 
of  handling  the  clamp. 


An  article  appearing  recently  in  Engineering  News 
called  attention  to  the  use  of  slag  as  a  base  for  brick  roads 
in  portions  of  Pennsylvania  adjacent  to  the  steel  plants. 
Formerly  either  stone  or  slag  was  specified,  but  at  present 
slag  alone  is  named. 

This  seems  to  suggest  an  economical  source  of  base  for 
roads  in  the  vicinity  of  smelteries.  Where  granulation  is 
employed,  the  slag  could  be  used  for  the  subgrade  and 
also  in  the  concrete  surface.  Where  the  slag  is  delivered 
to  ":^i>'  in  a  molten  condition  it  can  be  broken  up  when 
needed  and  u  ;  similarly  to  broken  stone  for  macadam 
roads. 


•Copper  Queen   Consolidated  Mining  Co.,   BIsbee,   Ariz. 


•Oliver  Iron  Mining  Co.,   Hibbing,   Minn. 
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A  Hew  Meftlhiodl  of  Esxpressiffiigg 
By  IT.  H.  Howet* 


The  following  is  what  I  helieve  to  he  a  new  metho 
expressing  protective  alkalinity  in  cyanide  solutions. 


1   of 

It 

seems  In  have  some  points  that  make  it  preferable  to 
the  old  way  of  expressing  it  as  so  many  pounds  of  CaO 
per  ton  of  solution.  This  method  and  the  accompanying 
chart  were  worked  up  by  me  last  December  and  have 
been  in  use  here  since.  The  protective  alkalinity  is  ex- 
pressed as  a  percentage  value. 

From  the  equations, 

2KCN  +  H2S04  =   2HCN  +  K2S04 
and 

CaO  +  H2S04  =  CaS04  +  H,0 
we  get  a  factor  for  changing  alkalinity  due  to  CaO  and 
to  its  equivalent  alkalinity  due  to  KCN.  This  factor  is 
CaO  =  2.32245KCN.  This  theoretical  factor  checks  ex- 
perimentally fairly  closely  if  phenolphthalein  is  used  as 
indicator ;  if  methyl  orange  or  other  indicators  are  used, 
the  carbonates,  etc.,  in  the  water  throw  the  result  off  a 
good  deal. 

If  we  use  N/10  H2S04  for  titrating  and  take  10  c.c. 
of  solution,  then  every  c.c.  of  H.,S04  used  represents 
0.5614  lb.  of  CaO  per  ton  of  solution.  Hence  our  for- 
mula for  protective  alkalinity  becomes 

Per  cent,  protect  ire  alkalinity  = 

c.c.  N/10II,SQ4  used 


A  concrete  example  of  how  to  use  the  accompanying 
chart  may  no!  be  amiss.  Ten  c.c.  of  solution  is  titrated 
for  KCN  by  the  familiar  AgNOs  titration  with  K  I  indi- 
cator. After  excess  AgNOa  is  indicated,  an  excess  of 
potassium  ferrocyanide  is  added  to  preveni  any  zinc  pres- 
ent from  precipitating  as  zinc  hydrate.  Then  the  N/10 
H,,S04  titration  with  phenolphthalein  indicator  is  per- 
formed. Suppose  that  our  solution  titrated  2.5  lb.  KCN 
per  ton  and  that  it  required  2.0  c.c.  N/10  ILS04  to 
destroy  the  red  color.  Go  up  on  the  left  edge  of  the 
chart  to  2.0  c.c.  J I _. S ( > 4 ,  then  horizontally  across  to  meet 
the  diagonal  2.5  lb.  KCN  line,  then  From  the  intersection 
of  these  two  lines  go  down  vertically  to  read  101%  pro- 
tective alkalinity.  This  method  gives,  in  my  opinion,  a 
much  clearer  idea  of  the  relative  protective  alkalinities  in 
solutions  of  various  cyanide  strengths  than  does  the  usual 
method  of  expressing  it  as  merely  so  many  pounds  of 
CaO  per  ton  of  solution.  If,  as  is  the  case  here,  NaCN 
is  used  in  place  of  KCN,  the  formula  and  chart  still  hold, 
provided  the  cyanide  present  is  expressed  in  terms  of 
KCN. 


By 


Alexander  Geossbebg* 


100  X  2.32245  X  0.501-4  X 


lb.  KCN  per  ton 


for    the    United    States    Gold    Corporation, 


Per  Cent    Protective  Alkalinity 
THE   PROTECTIVE   ALKALINITY   CHART 


Wolframite  in  small  quantities  has  been  known  for 
some  time  to  exist  in  the  tin  ores  from  the  "Inea"  vein 
of  the  "Salvadora"  property  of  Simon  T.  Patino,  at 
TJncia,  Bolivia.  Before  the  war  started,  the  sales  (in 
Europe)  of  tin  concentrates  produced  in  the  mills  here 
were  made  in  such  a  way  that  the  tungstic-acid  content 
was  paid  for  in  part  and  therefore  there  was  no  necessity 
for  separating  this  metal  under  the  existing  prices.  Since 
the  beginning  of  the  present  war,  how- 
ever, the  high  prices  of  tungsten  ores, 
the  nonpayment  for  tungstic-acid  con- 
tent in  tin  concentrates  and  the  de- 
preciation nf  the  tin  concentrates  due 
to  the  presence  of  tungstic  acid  made 
it  necessary  as  well  as  profitable  to 
separate  this  metal  from  the  tin. 

The  milling  plant  at  Uncia  has  as 
one  of  its  units  a  good  Humboldt- 
Wetherill  magnetic-separator  installa- 
tion for  the  treatment  of  a  highly 
pyritic  middling  product,  so  that,  on 
account  of  the  magnetic  condition  of 
the  wolframite  contained  in  the  ores, 
this  plant  was  naturally  turned  to  the 
separation  of  this  mineral  from  the 
tin  concentrates. 

The  tin  concentrates,  as  produced 
in  the  mill,  vary  in  size  from  8  mm. 
to  that  which  passes  200-mesh,  i 
the  greater  part  of  the   ' 


•Superintendent  of  mills,  Uncia.  Bolivia. 
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content  has  been  shown  to  exist  in  the  "coarse,"  this  is 
ground  to  pass  a  2  mm.  screi  a  and  the  whole  is  then 
passed  over  two  Humboldt-Wetherill  magnetic  separators 
win-re  the  materials  are  subjected  to  a  separation. 

The  sepai-tors  are  run  at  110  volts  with  4  amp. 
on  the  first  magnet  and  12  amp.  on  the  second.  The 
first  magnei  removes  a  product  consisting  of  traces  of 
tungstic  acid,  about  50^5  of  magnetic  pyrite  and  about 
:,',  of  tin.  The  second  magnei  removes  practically  all 
tvolframite  along  with  some  feebly  magnetic  pyrite 
that  has  no!  red  by  the  first  magnet.    The  tin 

is  unaffected  and  therefore  passes  off  from  the  feed  belt 
shipment. 

The  first-magnet  product  is  sent  to  the  roasting  plant 
in  order  to  recover  the  tin  contained.  The  second-magnet 
product  contains  around  50';  tungstic  acid  and  20%  of 
pyrites.  This  product  is  given  a  surface  roast  to  convert 
the  feebly  magnetic  pyrites  into  a  highly  magnetic 
product,  the  roasted  mixture  then  being  passed  over  the 
magnet  as  the  original  concentrates.  In  the  latter 
however,  tin1  first  magnet  is  worked  with  2  amp. 
During  this  operation  the  first  magnet  removes  practic- 
ally all  the  iron  sulphide  along  with  traces  of  tungstic 

arid  and  the  - nd   magnet  makes  a  shipping  product 

containing  about  C09<  tungstic  acid,  thus  producing  a 
satisfactory  commercial  material. 

The  mill   at  the  present  time  produces  about  20,000 

Dish    quintals   of   tin    concentrates   per   month   from 

which  is  recovered  approximately  110  Spanish  quintals  or 

5.5  ton-   (short),  of  'wolframite  of  the  grade  mentioned. 

The  cost  of  producing  the  60%  wolframite  concen- 
trates is  approximately  12.56  Bolivianos  ($4.77  at  actual 
exchange)  per  Spanish  quintal.  This  is  of  course  very 
high,  being  due  in  great  measure  to  the  location  of 
the  separator  plant  with  reference  to  the  drying  floor 
tor  tin  concentrates,  which  makes  a  great  deal  of  hand- 
transportation  necessary  ami  this  item  runs  up  the  cost 
derably.  Changes  are  being  made  which  will  cut 
down  these  costs  about  50%.  The  mine  gives  promise 
of  continuing  the  production  of  wolframite  for  some  time 
to  come.  In  general,  the  country  promises  to  be  an  im- 
portant source  of  this  material  in  the  future. 


1'.  i    Ros<  oe  Wheeler* 

The  installation  of  the   Devereus    propeller  svstem  of 

agitation,  mentioned  in  the  Journal  of  May  6,  1916,  has 

-fully  continued  a1   the  milling  plant  of  the 

I  Iodic  Gold  Mining  Co.     'fie-  efficiency  of  the  propeller 

on  purposes  d  ely  on  the  fineness  of 

vortex  formed  around 

the  vertical  shaft.    This  vortex,  if  allowed  to  exist,  retards 

\elocity  of  the   pulp,   thus    di  the   scouring 

action. 

The  vortex  is  broken  by  ba  2  in.  thick  by  1'.' 

ed  from  the  lower  chord  of  the  truss  and 

om  :  i     ihr  vertical 

to  within  3  in.  ol   the  inner  side  of  the  tank.     To 

allow  agitation  while  the  lank  is  filling  and  to  prevent  the 

pulp  from  -  le  board  is   suspended  by 

binges  from  < if  the  former  baffle  boards  and  on 

•Mill  superintendent,  Hedley  Gold  Mining  Co.,  Hedley,  B.  C. 


sir] ilj    of  the  vertical   shaft.      The   rope   holding  this 

baffle  in  vertical  position  while  tank  is  filling  is  slackened 
as  soon  as  the  tank  is  full,  thus  allowing  this  baffle  to  lie 
Hat  on  the  surface  of  the  charge  and  not  interfere  with 
the  scouring  action  below.  From  Trautwine,  page  577,  a 
velocity  of  V4  ft.  per  second  will  wear  away  ooze  and 
mud;  y2  ft.  per  second  will  wear  away  clay;  1  ft.  per 
second  will  wear  away  sand. 

With  the  5-ft.  propeller  revolving  from  80  to  100 
r.p.m.,  maximum  lip.  =  12,  the  34-ft.  diameter,  conieal- 
bottomed  tank  has  handled  from  80  to  165  tons  of  dry 
slimes.  Then  138  tons  of  dry  slimes  plus  296  tons  of 
solution,  or  31.8%  of  solids  to  68.2%  of  solution,  is  an 
ordinary  charge  and  is  agitated  thoroughly  with  80  r.p.m. 
The  4-ft.  propeller  revolving  80  to  100  r.p.m.  maximum 
hp..=  10,  in  the  30-ft.  diameter,  conical-bottomed  tank 
will  handle  138  dry  tons  of  slimes  (41.4%)  plus  238  tons 
of  solution  (58.29?  )  when  revolving  80  r.p.m.  Either 
tank  will  handle  slime  charges  with  any  proportion  of 
solution  used  in  ordinary  cyanide  work,  and  the  power 


Collar 

Ballbeormq  with  Rmqbelon 


THE   PROPELLER   SLIMES  AGITATOR 

does  not  exceed  that  stated.  There  is  no  deposit  of  slimes 
alongside  the  staves,  the  whole  charge  being  in  rapid 
motion. 

As  extraction  is  effected  by  a  series  of  agitations  and 
decantations,  one  might  expect  trouble  in  starting.  Thus 
far  none  whatever  has  occurred,  even  after  two  days'  time 
between  agitations.  With  the  throwing  in  of  the  handle 
of  the  motor  starter,  the  propeller  begins  setting  the 
charge  in  motion,  and  by  the  time  the  tank  is  full  ah 
slime  is  moving  rapidly. 

The  cost  of  these  propellers  is  said  to  be  less  than  half 
that  of  any  other  agitators  going  into  new  as  well  as 
remodeled  plants.  The  system  is  dependent  upon  power 
from  one  source  only — air  is  not  needed.  Its  simplicity 
ami  adaptability  permit  it  to  be  installed  in  plants  con- 
taining tanks  of  any  style,  height  or  diameter. 


The    Best    Electrolytic   Tin    Deposits    are    obtained    from    a 
sl annou!  m  oxalate  bath  with  peptone  as  an  addition 

'iL',n'  mposition,    according-   to    Prank    C.    Mathers 

en     ("Trans."    Am.    Electrochem.    Soc, 
Washington,    I  .    meeting)    is:       5%    stannous    oxalate,    <'■ 

ammonium   oxa  oxalic  acid  and   0.25%   peptone.    The 

stannous  ....      a  be   made  by  precipitating-  a  solution   of 

stan"""  with    oxalic    acid.      The    solution    must    be 

stirred   at   interv;  is   ,un  at   3.6  amp.   per   sq.ft.    at   room 

temperature. 
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liv  George  A.  J  tMEs* 

The  tesl    for  molybdenum  originated  by  Schoenn  and 
improved  i<\   Masche  consists  in  treating  a  portion  o 
substance  with  a  small  quanl  it  \  of  sulphuric  acid  on  a  por- 
celain or  platinum  surface  and  evaporating  to  near  dry- 

l'.\  the  addition  of  water  in  minute  quantities,  such  as 
results  from  breathing  on  the  mass,  the  appearance  of  a 
distinct  blue  coloration  indicates  molybdenum.  This  re- 
sult is  not  always  easily  obtained  with  molybdenite  un- 
less the  sulphur  is  oxidized  with  nitric  acid,  and  in  the  case 
of  wulfenite  it  sometimes  fails  entirely. 

An  improvement,  1  have  found,  that  accentuates  this  re- 
action and  prevents  its  disappearance,  is  the  addition  of- 
some  glacial  acetic  acid.  When  this  is  slightly  heated, 
the  blue  color  appears  immediately  and   persist-. 

In  connection  with  this  subject  I  would  call  attention 
to  the  frequent  appearance  of  wulfenite  with  gold  ores, 
which  in  the  pan  hangs  back  with  the  gold,  for  which  it 
is  often  mistaken.  To  test  this,  a  portion  is  treated  with 
nitric  acid  and  a  drop  of  sulphuric  acid  and  heated  until 
white  fumes  appear.  On  the  addition  of  glacial  acetic 
acid,  the  typical  blue  reaction  appears  strongly.  If  an- 
other portion  is  treated  with  acetic  acid,  the  addition  of 
potassium  bicromate  will  give  a  strong  yellow  precipitate. 
S3 

In  a  paper  at  the  recent  meeting  of  the  Institute  of 
Metals  (London,  Mar.  29,  1916),  W.  H.  Wither  describes 
a  new  method  of  analysis  for  aluminum  alloys  that  allows 
the  use  of  large  quantities  of  the  composition.  To  the 
filtrate,  after  removal  of  the  copper-tin  group  by  sul- 
phureted  hydrogen  in  acid  solution,  tartaric  acid  is  added 
and  the  solution  then  made  alkaline.  The  tartaric  acid 
then  holds  up  aluminum  when  H2S  is  passed  in.  while 
zinc  and  nickel  are  quantitatively  precipitated.  Mangan- 
ese is  only  partly  precipitated.  After  the  ILK  treatment. 
the  solution  filtered  from  sulphur  is  made  ammoniacal 
and  the  magnesium  precipitated  with  sodium  phosphate. 
The  precipitate  is  redissolved.  The  precipitate  is  next  dis- 
solved in  dilute  nitric  acid,  and  any  manganese  which  is 
usually  present  determined  by  a  calorimetric  method  and 
calculated  into  the  equivalent  weight  of  manganese  pyro- 
phosphate, which  is  then  deducted  from  the  magnesium 
pyrophosphate  obtained.  The  manganese  is  separately 
determined  in  another  sample. 

The  method  recommended  for  the  analysis  of  the  alloys 
of  aluminum  and  zinc  consists  in  adding  to  the  solution 
an  excess  of  caustic  soda.  The  hydroxides  first  precipi- 
tated are  thus  dissolved,  and  on  passing  sulphureted 
hydrogen  the  zinc  is  precipitated.  The  precipitate  is  dis- 
solved and  the  zinc  after  the  removal  of  traces  of  alumi- 
num is  determined  as  phosphate. 

•Assayer  and  chemist,  28  Belden  Place,  San  Francisco,  Calif. 


The  me1  hi  nost  as  great  a  step  as  »  as  the 

Eerric-hydrate    precipitation    for    the    metalloids    in    the 
.•nial;  -i-  of  metallic  copper. 

Powaifiiagf  Assay  MeMs  Upoira 


Bl     G.     11.     CliEVENGEE* 

The  conventional  conical  iron  molds  have  been  uni- 
versally used  h\  assayers  for  the  reception  of  assay 
melts,  and  while  the  method  of  pouring  upon  a  flat  iron 
plate  is  by  no  means  new.  strangely  enough  a  description 
of  it  does  not  appear  in  the  literature  on  assaying. 

Upon  the  completion  of  fusion  the  lead  button  rests  on 
the  bottom  of  the  crucible,  with  the  molten  slag  above. 
During  the  time  the  crucible  remains  in  the  furnace 
after  this  stage  is  reached,  the  most  favorable  conditions 
exist  for  the  complete  separation  of  the  lead  from  the 
slag  by  settling.  When  the  fusion  is  poured  into  a  con- 
ical mold,  the  slag  largelj   leaves  the  crucible  first,  then 


FIG.   1.      STAND  AND    FLAT    PLATE 

the  lead,  and  following  the  lead  the  small  amount  of  re- 
maining slag.  At  the  momenl  the  molten  slag  strikes 
the  conical  mold  there  is  necessarily  a  slight  chilling 
.  which  causes  the  thin  layer  of  slag  in  contact  with 
the  iron  mold  to  become  viscous,  if  not  actually  solid. 
Into  tl  chilled  large  mass  of  slag  falls  the  lead 

button,  which  al  once  -inks  to  the  bottom  of  the  mold, 
where  it  finds  a  resting  place  on  the  thin  layer  of  highly 
chilled   slag.     As  the  molten  lead  falls  through  the  slag. 

unity  is  afforded  for  the  entrainment  of  small 
particles  of  lead.  Bowever,  with  properly  proportioned 
charges,  if  sufficiently  hot  when  poured,  there  is  little 
or  the  -lag  to  retain  shot  lead.  When  the 
solidified  melt  is  removed  from  the  mold,  the  - 
button  are   found  to  lie  incased  in  a  thin  layer  of 

e  top  of  the  button  is  more  or  less  firmly  attached 
to  the  large  mass  of  slag.  The  union  between  slag  and 
button   at  this  point   is  sometimes  so  strong  that  in  re- 


of    metallurgy,    Stanford    University 
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moving  the  Blag  a  thin  layer  of  the  button  is  taken  with 
it.    In  ;m\  even!  a  considerable  amount  of  hammering  is 
:v  to  free  such  ;i  button  from  the  adhering  slag. 

r   i   !'i,\  i.   Polished  fnoN  Plate 
Found  Advisable 

It  i-  evidenl  thai  if  a  method  of  pouring  wore  used  in 
which  the  relative  position  of  the  load  and  the  slag  was 
not  changed  during  pouring,  there  would  be  less  likeli- 
hood of  particles  of  the  load  bring  entrained  in  the  slag, 
and  moreover,  a  button  would  be  obtained  which  would 
be  much  more  free  from  slag.  1  have  found  that  pouring 
upon  a  fiat  iron  plate  largely  accomplishes  this  end,  as 
well  as  presenting  certain  other  advantages.  After  ex- 
perimenting with  plates  set  at  different  angles,  as  well  as 
with  special  plates  having  depressions  of  various  shapes 
for  the  accommodation  of  the  button,  it  was  found  that 
a  flat  east-iron  plate,  which  of  course  must  be  smooth  and 
preferably  polished,  gives  the  best  results.  The  plate  can 
be  mounted  upon  a  gas-pipe  or  angle-iron  rack  of  con- 
venient height,  as  shown  in  Fig.  1.  At  one  end  is  a  pair 
of  brackets  which  support  a  sheet-iron  box  into  which  the 


shown  in  Fig.  2.     A  plate  of  moderate  size,  say  2x3  ft. 
will  accomodate  24  molts. 

In  a  surprisingly  short  time  both  the  lead  and  the  slag 
arc  solidified.  The  button  may  therefore  be  picked  up 
for  cupellation  almost  at  once,  whereas  with  the  conical 
mold  a  considerable  time  is  necessary  for  the  lead  and 
the  slag  to  solidify,  and  then  not  infrequently,  the  as- 
sayer  in  bis  haste  will  disturb  the  melt  before  the  lead 
is  solid.  Even  after  the  slag  is  solid  and  apparently  the 
whole  mass  in  the  mold  is  solid,  the  lead  may  still  be 
liquid,  because  of  its  lower  melting  point.  The  buttons 
resulting  from  pouring  on  a  flat  plate  when  the  operation 
is  properly  conducted  are  in  one  mass,  and  in  general  are 
perfectly  clean  and  free  from  slag  with  the  exception  of 
the  little  rim  or  margin  of  the  button  AA  in  Fig.  2,  which 
is  directly  in  contact  with  the  slag.  All  that  is  necessary 
to  prepare  the  buttons  for  cupellation  is  to  bend  them 
over  so  that  they  can  be  placed  in  the  cupel.  Time  spent 
in  forming  the  perfect  cubes  with  carefully  flattened  cor- 
ners by  hammering,  which  is  a  tradition  of  assaying,  is 
merely  wasted,  as  there  is  no  slag  to  remove — hence  little 
hammering  is  required.  Another  difficulty  that  is  some- 
times  encountered   with   the   conical   mold,   that   is   not 


rejected  slag  is  swepl  by  a  counter  brush.  Before  using 
for  the  first  lot  of  fusions,  the  plate  should  be  slightly 
heated.  In  the  absence  of  other  means,  this  may  be 
readily  accomplished  by  pouring  a  sufficient  amount  of 
gasoline  on  it  to  more  or  less  cover  flu;  surface,  igniting 
and  wiping  off  with  a  rag  the  thin  film  of  water  that 
remains  after  the  ga  oline  bums.  After  the  first  fusions 
have  been  poured,  do  further  attention  need  be  paid  to  the 
temperature  of  the  plate,  as  the  succeeding  pourings  keep 
it  sufficiently  warm.  When  pouring,  the  crucible  should 
be  held  in  such  a  position  that  the  elag  may  ho  observed 
a-  it  flows  from  the  crucible.  After  the  major  portion 
of  the  slag  has  bit  tin  crucible  and  the  lead  becomes 
visible,  the  crucible  shou  d  be  drawn  slightly  toward  the 
operator,  so  that     ■  lead    runs  out,   it   does   no1 

fall  directly  into  the  the     lag,  bul   strikes  the 

edge  of  the  partly  solidified  slag  next  to  the  operator, 
which  act-  a-  a   ■  ing  the  force  of  its  fall.     .\ 

little  practice  with  thi  difficult  manipulation 

makes  one  entin  I  ,    ieration.     The  ap- 

pearance of  a   set  of   melts    poured  upon  a  flat  plate  is 


apparent  with  the  flat  plate  is  the  sticking  of  the  slag 
and  button  to  the  molds.  When  the  slag  once  begins  to 
stick  to  a  mold,  this  difficulty  gradually  becomes  worse 
until  the  mold  is  thoroughly  cleaned  and  scoured.  If 
through  accident  the  slag  should  contain  beads  of  lead, 
these  are  far  more  apparent  in  the  thin  cake  of  slag  when 
held  up  to  the  light  than  in  the  more  compact  mass  of 
slag  resulting  from  the  use  of  the  conical  mold,  and  can 
be  separated  and  recovered  easily. 

A  somewhat  greater  degree  of  skill  is  necessary  in  pour- 
ing upon  a  flat  plate,  and  furthermore,  the  pouring  re- 
quires a  slightly  longer  time  than  when  using  the  conical 
mold,  hut  the  other  advantages  more  than  compensate  for 
these  slight  drawbacks. 


The  Recently  Adopted  Atomic  Weight  of  Cadmium,  112.4, 
is  disputed  by  de  Coninck  and  Gerard,  according  to  the  "Chemi- 
cal  Trade  Journal,"  who  obtain  a  figure  112.32  as  the  mean  of 
five  closely  agreeing-  determinations.  Their  method  is  said 
to  have  been  to  calcine  to  carbonate  and  reduce  the  residual 
oxide  with  hydrogen,  weighing  the  final  metallic  cadmium. 
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§&<ee]l  Pirodl^acftaoira  aim 


The  production  of  steel  in  the  United  States  in  the 
year  1915  is  given  by  "Special  Bulletin  No.  3"  of  the 
American  Iron  and  Steel  Association  as  in  the  accom- 
panying table,  in  gross  tons.  Comparisons  being  made 
with  the  results  for  1913  and  1914: 


-1913- 


Tons 


Tons 


■1915- 


Tons 


4.0   903. .5.5.5 

3.9  1.370.377 

4.3 

0.5  6,220,846 

26.4  8,287,213 

25.8 

0  4     89.869 

0.4    113,782 

0.8 

0.1     24,009 

0.1     69,412 

0.2 

3.622 

1,527 

Basic  openhearth 20,344,626     65  0   16,271.129     69. 2  22.30S.725     69  4 

Add  openhearth 1,255.305 

Bew  mi  r   9,545,706 

erudble 121,226 

Electric 30.180 

MiBoellaneous 3.S31 

Total 31,300,874  100.0  23,513,030  100.0  32,151,036  100.0 

Of  the  total  production  last  year,  31,284,212  tons  was 
in  the  form  of  ingots  and  866,824  tons  in  direct  casting. 
Included  in  the  basic  openhearth  steel  is  1,781,491  tons 
made  by  the  duplex  process;  that  is  partly  treated  in 
bessemer  converters  and  finally  purified  in  the  openhearth 
furnace. 

The  total  steel  output  in  1915  was  the  largest  ever 
recorded.  It  was  greater  than  that  of  1914  by  8,638,006 
tons,  or  37.9%,  and  exceeded  the  large  output  of  1913 
by  850,162  tons,  or  3.67c-  The  total  steel  production 
of  the  United  States  first  reached  20,000,000  tons  in 
1905 ;  in  the  ten  years  since  then  it  has  varied  as  fol- 
lows : 


1906 23,398,136 

1907 23,362,594 

1908 14,023,247 

1909 23,9.55.021 

1910 26,094,919 


1911 23,676,106 

1912 31,251,303 

1913 31,300.  S74 

1914 23,513,030 

1915 32,151,036 


From  present  indications  the  current  year  will  show 
a  considerable  increase. 

The  production  of  all  kinds  of  iron  and  steel  rolled 
into  finished  forms  in  1915  is  shown  in  the  accompanying 
table,  in  gross  tons  : 


Products 

Rails 

Plates  and  sheets 

Nail  and  spike  plate 

Wire  rods 

Structural  shapes 

Merchant  bars 

Bars  for  reinforced  concrete  work. 
Skelp,  flue,  and  pipe  iron  or  steel. 


Iron 


Long  angle  splice  bars,  tie-plate  bars,  etc. . . . 

Hoops 

Bands  and  cotton-ties 

Rolled  sheet  piling,  not  including  fabricated 

Railroad  ties 

Rolled  forging  blooms,  forging  billets,  etc. ... 
Exports  of  blooms,  billets,  sheet  bars,  etc...  . 
All  other  finished  rolled  products 


20.253 

4,984 

2,236 

1,858 

657,107 

262,198 

54,678 

300 

200 


570 
1,231 

289,218 


Steel 

Total 

2,204,203 

2,204,203 

6,057.441 

6,077,694 

2li.'.lt,5 

31,929 

3,093,671 

3,09.5, '.107 

2.43.5,145 

2,437,003 

3,474,135 

4,131,242 

353,408 

353.40S 

2.0.i7.L>r,r, 

2.299.401 

480.937 

535,615 

281,459 

281,759 

437,787 

437,987 

24,026 

'  24,026 

42,269 

42,269 

649,975 

650,545 

561.187 

562.418 

938,237 

1,227,455 

Total 

Total,  1914. 
Total,  1913. 


1.294.S33  23.O9S.091  24.392,921 
1.167,776  17,202.120  18,370.196 
1,678,2.57  23,112,980  24,791,243 


The  increase  in  the  total  over  1914  was  6,022.728 
tons,  or  32.8%.  The  total,  however,  has  been  twice 
I  xceeded,  in  1912,  when  it  was  24,656,841  tons,  and  in 
1913,  with  24,791,243  tons. 

The  Bulletin  gives  numerous  details  of  the  production, 
some  of  the  more  important  being  given  herewith.  Of 
the  structural  shapes  2,031,407  tons  were  heavy  sections 
and  405,596  tons  light.  Sheets  and  plates  included 
954,852  tons  universal  plates,  1,923,199  tons  sheared 
plates,  1,836,786  tons  black  sheets  and  1,362,857  tons 
tin-mill  sheets.  Rolled  blooms  and  billets  for  forging  are 
ini  hided  in  the  table,  also  blooms,  billets  and  sheet  bars 
sold  for  export,  but  not  blooms  or  billets  sold  to  mills 
in  this  country  to  be  finished. 

Of  the  total  production  of  rolled  forms  in  1915.  there 
was  94.7%  rolled  from  steel  and  5.3%  from  iron,  against 
93.6  and  6.4%  in  the  preceding  year. 


The  production  of  alloy  steel  was  the  laTges!  ever 
reported,  the  total  in  1915  being  1.021,1  41  tons,  of  which 
643,791  tons  was  basic  openhearth,  267,353  acid  open- 
hearth. 41,111  tons  bessemer,  10,948  tons  crucible  and 
27,9  i  I  tons  electric  steel. 

During  the  year  there  were  13  1  works  making  steel 
ingots,  besides  a  number  making  steel  castings,  hut  not 
ingots. 


Japan&ese  MaKanirag  Exqpaurasiioia 

Actuated  by  the  greatly  increased  demand  for  iron  and 
steel  in  Japan,  the  Department  of  Agriculture  and  Com- 
merce investigated  sources  of  ore  supply.  The  following 
is  a  brief  excerpt  of  the  report  presented  to  a  committee 
of  the  Diet. 

The  main  source  of  ore  supply  within  the  empire  proper 
is  the  Kamaishi  mine,  whose  deposit  of  magnetic  ore  is 
estimated  at  35,000,000  tons.  Deposits  of  similar  ore 
are  estimated  to  total  between  5,000,000  and  6,000,000 
tons  from  mines  in  the  provinces  of  Rikuchu,  Echigo, 
Iwaki,  Iwashiro,  Kozuke,  Yamato,  Harima  and  Mimaska. 
Deposits  of  red  iron  ore,  estimated  to  total  about  30,000,- 
000  tons,  are  located  in  the  provinces  of  Echigo,  Rikuchu, 
Tosa,  Hyogo,  Rikuzen  and  Izumo.  Brown  iron-ore  de- 
posits, believed  to  total  10,000,000  tons,  bring  the  esti- 
mated aggregate  total  to  about  80,000,000  tons  for  the 
islands  alone. 

Continental  Asia  Iron  Deposits 

The  principal  ores  of  Chosen  are  the  brown  and  red 
ores,  of  which  the  main  deposits  are  in  the  region  of  the 
Tatung  River  and  are  estimated  to  contain  about  10,- 
000,000  tons.  Other  deposits  so  far  discovered  in  Chosen 
are  believed  to  contain  not  less  than  20,000,000  tons, 
bringing  the  total  for  the  country  to  30,000,000  tons. 

In  Manchuria  various  kinds  of  ore  of  rather  poor  qual- 
ity are  known  to  exist  in  the  region  of  Anshantien,  whose 

TABLE  1.     IMPORTS  OF  METALS  I NTO  JAPAN  DURING  1915 
1915  1914  1913 

Iron  and  steel,  yen 34,419,985       39,933,882       56,763,882 

Other  metals,  yen 20,372,762       11,562,165       14.016,807 

Specifications  of  Some  of  the  Metals  Included  in  the  Above  Total 

■  1915  . 1914 . 1913  

M  Tons  Yen         M  Tons  Yen         M  Tons  Yen 

Lead 15,682  3,245,457      16,139  3,118,895      15,658  2,817,477 

Zinc                S.471  3,137,437        8,201  1,868,853      13,531  3,390,962 

Tin                                    1,195  1,992,651        1,328  2,085,479        1,201  2,377,486 

Hra«s  and  bronze 1,719,99.5                           4.50.770      817,863 

Nickel               956  1,601,413         1,010  1,592,997            946  1,421.473 

Aluminum 488  424.2.57            481  390,972            311  233,706 

"Other  Metals" 7,040,400      1,051,503     1,042,833 

total  quantity  is  estimated  at  260,000,000  tons.  The 
famous  Penshiho  mines  produce  mainly  magnetic  iron 
ore,  and  the  total  deposit  is  estimated  at  about  80,000,- 
000  tons  of  good  ore. 

In  China  the  main  iron-producing  regions  are  in  the 
Yangtze  Valley,  but  ore  is  also  known  to  abound  in  the 
Shantung.  Shansi,  Honan,  Kiangsu  and  Fukien  prov- 
inces. The  largest  iron  mine  in  the  Yangtze  Valley  is 
the  Taiyeh,  estimated  to  contain  100.000,000  tons.  These 
Chinese  deposits  need  further  exploration  to  afford  bases 
for  estimates  of  tonnage,  and  when  the  investigation 
is  completed  it  is  believed  the  iron  resources  will  be 
shown  to  '  e  vast. 

With  available  resources  in  iron  already  known  to 
total  550,000.000  tons,  the  report  to  the  Japanese  Diet 
comes  to  the  conclusion  that  while  the  deposit?  in  Japan 
are   small   and   insufficient  for  the  development  of  iron 
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works  which  Japan  requires,  ii thi  c  supplies  are  suffi- 
cient to  justify  expansion  of  the  works. 

on    it    will    be  of   interest    to  append 
investigations  of  the  Depart- 
-  V      do,  Japan's  expansion 
of  mining  under  the  stimulus  of  war-nine  cond.i1 
[Apparently   these  tables  an  at    censored.— Edi- 

tor.]    It  is  interesting  to  aote  that  imports  of  metallic 

iron  and  steel  de<  I  yen  in  value  from   L913 

915,  or  39%,  while  simultaneously  ore  imports  in- 
.1  39,000  tons,  or  about  10. t%.    Exports  of  iron  and 

its  of  all  metals  other  than  iron  and  steel  in- 
ed  in  value  from  L913  to  1915  over  6.000.000  yen, 
■  ',,  while  the  value  of  ore  imports  advanced  from 
980  yen  in   1913  1"  3,064,659  yen  in  1915,  a  gain  of 

It  will  lie  noted  that  imports  of  brass  and  bronze 
increased  in  value  from  817,863  yen  in  1913  to  1,719,995 
yen  in  1915,  a  11"',  gain.  Simultaneously  exports  of 
brass  and  bronze  increased  in  value  from  213.080  yen  in 

TABLE  2.     IMPORTS  OF  ORES  INTO  JAPAN  DURING  1915 


5 ■■ 1914 .  1913 . 

Yen         M  Tons         Yen         XI  Tons        Yen 
1,812,311    299,241     1,729,068   280,246    1,585,211 
659  574,374  269,980 

item  "All  other  ores,"  which  has  been 


M  Tons 

309,174 

-  ores*. . . 
*  Th<  - 
greatly  increased  during  the  last  year.    The  advance  most  probably  is  due  to  thi 
large  import  of  antimony-ore  from  China. 

L913  to   1,659^522  yen  in    1915,  a  gain  of  678%.     Ap- 

atly  the  domestic sumption  of  about  600,000  yen's 

worth  of  metal  in  1913  decreased  in  1915  till  the  value 
of  the  exported  and  imported  metal  is  nearly  equal. 
Imports  of  several  metals,  possibly  including  copper, 
apparently  lumped  in  Table  1  under  the  caption, 
"Other  Metals."  The  value  of  these,  it  will  be  observed, 
increased  from  1,042,833  yen  in  L913  to  7,040,400  yen  in 
1915,  a  gain  of  575 

3  and    1.  giving  Japanese  exports,  best  reflect 

the  rapidly  grown  war-time  prosperity  of  Japanese  mines. 

The  most  significant  items  of  these  tallies  are  those  re- 

copper  and  antimony,  zinc  ore  and  ores 

of  tungsten,  manganese,  etc.    The  tonnage  of  copper  in- 

TAIJI.K  3.     EX] IETALS  FROM  JAPAN  DURING  1915 


MTons        Yen         XI  Tons         Yen         M  Tons"  "Yen 
andslabs.       57,41144,264,301       44,124  27,196,617      42,136  28,183,904 

1,445,548  1,028,785     239  586 

Wire  153,449  242,211      181,821 

■ 
8,644     7,707,422 
198,924 
Old  iron 

Nickel  6,496 

Brass  and  Yellow  Metal: 

:     I  -heils 

All  others 3,181,857 


Totals 


1,117,456 

48,388 
323.011 
15,367 

215. 77.", 

724,988 


63,420,745  31,059,884 


468,054 
67,410 
331,619 

14,942 

213,080 
108.022 
701,281 


TABLE  4.     EXPORTS  01    ORES    FROM  JAPAN  DURING  1915 


Zinc 

Tungsten 

Antimony. . 

Molybdenite. 
Others 


M  Tons 
360,774      14,155 


Yen        XI  Tons 
470.251      27,383 


Hi-: 


Yen 

943,271 


I.. i    I- 


gots  exported  inert  of  antimony  439%,  and  the 

value  of  tungst  a,  tc.,  lumped  in  Table  4. 

900$  .     Exports  o  re,  ii   n  ill   be  seen,  decreased 

from  27,383  to   -  >i:i  to  6,128  tons  in   L915,  a  loss 

if  7&%  .  understood  aft  to  the  brass  and  bronze 
figures  already  given 


nEiKeireisisedl  PSsi&iEatmsim  Pipodl^uicftiioia 

The  production  of  crude  platinum  in  California  and 

t  lr n  in  1915,  according  to  the  United  States  Geological 

Survey,  was  741.91  oz.,  an  increase  of  171.91  oz.  over 
the  output  in  1914.  California  mines  produced  most  of 
this  quantity;  only  one  mine  in  Oregon  reported  produc- 
tion in  1915.  The  Eambler  mine,  Albany  County,  Wyo., 
produced  platinum-bearing  copper  concentrates  which 
were  shipped  to  Eastern  refiners.  No  platinum  ore  was 
shipped  from  the  Boss  mine,  Clark  County,  New 

According  to  reports  received  from  the  platinum  re- 
finers. 8, 665  oz.  of  new  metals  of  the  platinum  group 
was  recovered,  of  which  at  least  1.587  oz.  is  believed  to 
be  of  domestic  origin.  Secondary  metals  derived  from 
the  refining  of  scrap  and  sweeps  to  the  amount  of  42,970 
o  .  «ere  sold  in  1915. 

Notwithstanding  the  embargo  placed  upon  the  exporta- 
tion of  platinum  by  all  the  allied  governments,  the 
United  States  imports  of  platinum  and  allied  metals 
dining  the  year  1915,  as  compiled  by  the  Bureau  of 
Foreign  and  Domestic  Commerce,  Department  of  Com- 
merce, were  only  10%  below  the  1914  imports,  amount- 
ing in  all  to  over  69,000  oz. 

Figures  showing  the  world's  production  of  platinum 
and  allied  metals  are  at  best  estimates  made  from  the 
most  reliable  information  obtainable.  The  table  gives 
the  best  estimates  from  information  available  at  this 
time : 

ESTIMATE  OP  WORLD'S   PRODUCTION  OF   CRUDE 

PLATINUM 

Country                                               1912  1913  1914  1915 

Borneo  and   Sumatra 200  200  *  * 

Canada     30  50  30  100 

Colombia     12,000  15,000  17,500  19,000 

New    Soutb    Wales 77S  1,275  1,248  t56 

Russia     300,000  250,000  241.200  124, imo 

United   States    721  4S3  570  742 

313,729      267,008      260,548      143, S98 
•No    basis    for    estimate.  tNo    figures    from    Tasmania 

available  at  time  report  goes  to  press. 


Clhe^peip  QasoMiae  IPs'© d netted! 

Officials  of  the  Standard  Oil  companies  are  quoted  in 
the  New  York  "Times"  as  saying  that  the  worst  has 
passed  in  the  skyrocketing  of  gasoline  prices  and  that  a 
reduction  is  to  be  expected  soon.  The  hope,  according  to 
an  official  who  has  to  do  especially  with  gasoline,  is  based 
on  two  facto,-,:  First,  that  the  Standard  Oil  laboratories 
have  found  out  how  to  extract  more  gasoline  from  crude 
oil,  and  second,  that  the  gasoline-producing  quality  of 
much  of  the  oil  from  the  southwestern  field  is  improving. 

It  was  explained  that  the  present  high  price  of  gasoline 
was  due  to  :i  combination  of  causes  which,  it  was  shown, 
it  was  not  easy  for  the  layman  to  comprehend.  In  the 
first  place,  there  is  the  war.  Most  of  the  sources  of 
production  in  Europe  are  not  producing  at  this  time. 
The  Dardanelles  being  closed,  the  Allies  cannot  get  gaso- 
line from  the  Russian  fields,  and  Russia  isn't  selling  it  to 
anyone  else.  The  Russians  and  Austrians  have  been 
battling  over  the  Austrian  oil  fields,  and  production  is 
at  a  standstill  there.  That  makes  a  large  demand  upon 
the  American  supply. 

Again,  the  German,  Austrian  and  Turkish  markets  for 
the  byproducts  of  crude  oil  other  than  gasoline  are  cut 
off-  That  n  -  an  over-production  of  byproducts,  the 
loss  of  profit  on  which  must  be  borne  in  large  part  by 
users  of  gasoline. 
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Another  factor  in  the  great  advance  which  lias  set 
the  present  record  price  was  that,  two  months  or  so  ago, 
when  the  heavy  production  season  was  beginning,  the 
production  of  the  Cushing  fields  in  Oklahoma  fell  almost 
50%  and  what  oil  continued  to  flow  did  not  produce  the 
-nine  amount  of  gasoline  as  before. 


Tlhe  dh\s*©nim©  H2*©ia=©2'e  §5^^a®\<ln©im 

Several  chrome-ore  miners  have  recently  asked  the 
Journal  for  quotations  on  ore.  Other  correspondents 
have  required  quotations  on  ferrockrome.  In  the 
attempt  to  satisfy  these  inquiries  a  curious  state  of 
reticence  on  the  part  of  consumers,  dealers  and  brokers 
wa>  encountered.  Apparently  the  larger  buyers  could 
not — or  possibly  would  not — furnish  the  desired  informa- 
tion, only  three  of  the  smaller  buyers  out  of  a  dozen 
showing  any  disposition  to  encourage  investigation. 

Prices  of  crude  ore  have  advanced  considerably  since 
the  beginning  of  the  war,  which  has  so  seriously  dis- 
turbed the  former  condition  of  water  transportation  and 
regular  deliveries.  If  apprehensive  is  the  proper  adjective 
to  describe  the  buyer's  state  of  mind,  one  need  look  no 
further  than  "Mineral  Resources  of  the  United  States" 
for  1915,  under  "Chromic  Iron  Ore  in  1915,"  to  discover 
some  ground  for  that  feeling. 

With  the  domestic  production  aggregating  3,281  long 
tons  of  crude  ore  and  imports  totaling  76,455  tons,  the 
apparent  consumption  was  79.736  tons.  No  statistics 
are  available  to  show  the  distribution  among  the  tool- 
steel,  armor-plate  and  projectile  manufacturers,  the  brick 
makers,  and  the  chemical  manufacturers  of  bichromates 
of  soda  and  potash.  Some  of  the  ore  brokers  inter- 
viewed, as  stated,  claimed — and  their  claim  is  here 
merely  recorded — that  the  ore  consumption  in  the  brick 
industry  constitutes  the  big  end  of  the  business.  The 
United  States  Geological  Survey's  report  merely  states 
that  the  price  of  brick  fluctuated  during  1915  from  $50 
to  $90  per  thousand  for  standard  sizes.  It  states  that 
there  was  a  continuous  advance  in  the  price  of  bichro- 
mates due  to  the  unprecedented  demand  for  the  American 
products  growing  out  of  war  conditions.  The  foreign 
demand  is  large  as  is  also  the  domestic  demand  in  the 
textile  industry  on  account  of  the  lack  of  German  dyes 
and  the  consequent  growth  of  our  infant  dye  industry. 

The  point  is  that  the  ore  producer  knows  of  these 
advances  in  price  and  doubtless  believes  he  is  as  much 
entitled  to  a  share  in  the  war  profits  as  the  more  fortunate 
producers  of  tungsten  ores,  hence  the  present  spectacle 
of  the  ore  producers  holding  back  for  higher  prices. 

Apprehension  on  the  part  of  ore  brokers  and  con- 
sumers, and  their  consequently  assumed  air  of  mystery. 
is  probably  due  in  a  large  part  to  the  uncertainty  and 
irregularity  of  deliveries  of  foreign  ores.  Of  the  76,455 
tons  of  crude  ore  imported  in  1915,  only  the  10,087  tons 
produced  in  Quebec.  Canada,  were  shipped  from  a  port 
comparatively  near  the  eastern  waterfront  of  the  United 
states.  Of  the  remainder.  New  Caledonia  and  other 
points  of  French  Oceania  shipped  28,031  tons,  while 
nearly  all  the  rest  came  from  Africa — 22,800  tons  from 
British  South  Africa  and  11.230  tons  from  Portuguese 
Africa — the  only  other  notable  shipment,  of  4,305  tons, 
coming  from  Greece.  The  latter  is  apparently  not  serious- 
ly embarrassed  by  the  blockade  of  the  Allies,  since  one 


of   the   largest    □  o     chrome   brick    n 

expecting  a  shipment  of  ore  "sometime  in  four  or  five 
weeks."     We  understand  that  the  bulk  of  the  ore  im- 
ported comes   in  ssels,   which  doubtless  n 
that  it  is  ballast  on  the  return  voyages. 

One  of  the  former  conditions  adversely  affecting  the 
development  of  American  mine-  wa.8  the  freight  rati 
between  California  and  the  Atlantic  States.  With  the 
former  rates  of  $13.60  to  $15  per  v-\i  reduced  to  $1] 
per  ton  since  .Tan.  11.  1916,  however,  the  California 
ami  other  Western  producers  are  now  on  a  better  footing 

to  e pete  with  foreigners  in  the  Eastern  market.     The 

beneficial  effect  of  this  Ereight  reduction  on  the  American 
producers  is  readily  seen  in  the  fact  that  California, 
recent  months,  i-  no  longer  the  sole  state  producing  any 
appreciable  quantity,  ore  from   Grants    Pass  and  Piddle. 
Ore.,  having  recently  appeared  on  the  market. 

With  war-time  conditions  demanding  the  greater  part 
of  the  ores  mined  in  New  Caledonia  and  Rhodesia  for 
Frame  and  England,  a  brisk  demand  for  the  Quebec 
product  in  the  Ohited  States  -prang  up  during  the  la-t 
six  months  of  1915.  The  Quebec  deposits  are  said  to  be 
considerably  smaller  and  more  pockety  than  those  of 
California,  the  average  grade  of  the  latter  running  40 
to.  50%  as  compared  with  about  30%  for  the  Canadian 
product.  Freight  rates  from  Black  Lake,  Quebec,  to 
Perth  Amboy,  X.  J.,  are  about  $3.15  per  ton,  as  com- 
pared with  the  rate  of  $11  from  California. 

The  average  price  of  chromite  in  1915  was  about  $18 
per  ton  at  Ontario  points.  On  the  Pacific  coast  1915 
prices  ranged  from  $11  to  $18  per  ton  f.o.b.  point  of 
shipment  for  50%  ore.  An  additional  50c.  per  ton  for 
each   per   cent,    over   50   was   allowed. 

Situation  of  American  Operators 

With  foreign  deliveries  of  crude  ore  uncertain  and 
water  freights  subject  to  considerable  variation  due  to 
war's  vicissitudes,  the  Western  ore  producers  should 
become  more  important  in  the  market  so  soon  as  their 
mine  developments  allow  them  to  reach  the  point  of 
cheap  mining.  Obviously  it  would  be  a  far-sighted 
policy  on  the  part  of  the  consumers  to  encourage  all 
possible  development  by  allowing  prices  justified  by  the 
times  and  increased  profits  on  the  finished  article.. 
Spasmodic  buying  from  Americans,  at  widely  varying 
prices  ami  only  at  times  when  forced  by  failure  of 
foreign  deliveries,  can  hardly  be  expected  to  benignly 
affect  the  domestic  business.  In  other  words,  the 
Americans  "hold  the  bag"  on  any  such  procedure. 

Eastern  prices  are  now  said  to  range  from  $25  to 
$35  per  ton  for  50%  chromic-acid  ore,  in  full  cargoes 
of  about  7.500  tons.  As  a  matter  of  fact,  these  are  the 
prices  that  prevailed  throughout  1915.  It  is  easy  to 
suspect,  therefore,  that  mystery  on  the  part  of  the  buyers. 
in  refusing  to  give  quotations,  cloaks  an  occasional 
willingness  to  increase  prices  to  domestic  producers — 
whenever  forced  to  by  nondelivery  of  expected  foreign 
shipment.  A  more  liberal  policy  patterned  after  that  of 
the  tungsten  buyers  would  doubtless  result  in  a  more 
rapid  development  of  the  American  chrome-iron  mines, 
swiftly  resulting  in  cheaper  mining  and  greater  stability 
to  the  market.  Few  American  industries  have  ever 
profited  in  the  long  run  from  a  policy  of  mystery  and 
silence.  Greater  publicity  would  certainly  result  in  a 
better  understanding  by  all  parties  concerned. 
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WHITTALL  TRANSPORTATION  SYSTEM   USED  IN  DEATH  VALLEY.  CALIFORNIA 

In   this  system,   the  power  is  generated  in   the  leading   truck  and    transmitted   by   a    shaft    extending    throughout    the    train, 

each  wagon   thus   being  positively  driven 


THE  BOULDER  TUNGSTEN  PRODUCTION  CO.'S  PROPERTY  IN  BOULDER  CO.,  COLO.,  SHOWING  THE  PORTAL  OF  THE 
NEW  ADIT  AND  THE  MILL  NOW  IN  OPERATION 
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VIEWS  OF  THE  OPERATIONS  OF  THE  UTAH  COPPER  CO.,  BINGHAM  CANON,  UTAH 
Practically   all   equipment    is   working   at   one-third   over    its  rated  capacity      To  mine  and  transport  this  ore,  107  mi.  of 
rracucauy   au   equip  track  have  been  laid,  57  of  which  are  at  the  mine 
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with  the  view  that  the  literature  of  this  relatively  now 
science  of  mineralography,  or  microscopical  study  of  the 
•ore  minerals,  holds  an  unfortunate  proportion  of  contra- 
dictions, misconceptions  and  trivialities.  Yet  such  short- 
comings are  inevitable  in  any  new  field  of  research  and  in 
this  particular  subject,  at  least,  are  to  be  attributed  rather 
to  the  sudden  appeal  and  fascination  it  has  exerted  upon 
students  and  investigators,  especially  of  the  younger  gen- 
eration, than  to  any  inherent  lack  of  reliability  and  value 
in  the  subject  itself.  With  time  and  sincere,  careful 
effort,  false  byways  of  the  present  will  be  first  revealed  in 
their  true  light  and  then  obliterated,  but  it  is  hardly 
to  be  doubted  that,  though  they  may  have  temporarily 
delayed  direct  progress,  they  will  have  stimulated  the 
development  of  substantial  avenues  leading  toward  the 
true  goal.  In  any  case  means  for  accurate  determination 
of  the  mineral  species  cannot  fail  to  be  helpful. 

Perhaps  I  may  be  permitted  to  add  the  conviction  that 
if  all  students  of  mineralography  were  to  observe  a  re- 
straint similar  to  that  practiced  by  Dr.  Murdoch,  who 
worked  steadily  on  his  one  subject  for  four  years  before 
entrusting  his  results  to  print,  there  might  be  less  occa- 
sion for  criticism  and  correction,  and  less  justification 
for  the  distrust  with  which  some  unfortunately  now 
regard  this  truly  valuable  method  of  investigation. 

Cambridge,  Mass.,  June  23,  1916.         L.  C.  Graton. 


The  comment  in  the  editorial  section  of  the  Journal  of 
June  11  regarding  the  recenl  book  by  Dr.  Joseph  Mur- 
doch on  "Microscopical  Determination  of  the  Opaque 
Minerals"  is,  on  the  whole,  so  favorable  and  sympathetic 
that  complain!  would  be  quite  unfitting,  even  from  one 
who  has  followed  the  preparation  of  this  bonk  with  so 
dee])  an  interesl  as  I.  However,  the  remark  that,  as  con- 
d  to  use  in  skilled  hands,  "the  novice  will  find  all 
kinds  of  pitfalls  and  his  conclusions  as  to  genetic  relations 
of  mineral-  may  prove  valueless"  seems  to  me  to  call  for 
comment. 

Tt  is  possibly  true  that  we  who  are  now  so  thoroughly 
accustomed  to  the  methods  presented  in  the  book  may 
have  underestimated  the  difficulties  in  using  them  that 
may  be  experienced  by  others.  As  to  that,  discussion 
would  be  idle,  since  time  alone  will  afford  the  answer. 
But  it  should  be  noted  that  the  claim  to  simplicity  that  I 
made  for  the  book  in  its  preface  extends  not  farther  than 
the  limits  of  the  book's  scope,  in  regard  to  which  the 
concluding  phrase  quoted  above  might  convey  an  impres- 
sion quite  misleading. 

The  single  and  sole  object  of  this  book  is  the  identifica- 
tion of  the  opaque  minerals,  and  with  unimportant  excep- 
tions only  such  matter  is  included,  on  topics  like  prepara- 
tion of  the  material  and  methods  of  examination,  as  is 
tial  to  proper  application  of  the  scheme  of  identifica- 
tion proposed.  Discussion  of  genetic  relationships,  geo- 
logical significance  and  modes  of  occurrence  of  the  min- 
erals has  purposely  been  avoided,  partly  because  the  estab- 
lishment of  a  scheme  of  identification  was  in  itself  a  suffi- 
cient task  and  partly  because  knowledge  regarding  these 
other  matters  is  not  yet  sufficiently  extensive  or  firm  to 
justify  a  contribution  concerning  them  of  any  such  for1 
mality  and  pretentions  as  a  textbook. 

Without  doubt  some  users  of  Murdoch's  book  will  draw 
false  or  valueless  conclusions  as  to  the  genetic  relations 
of  the  minerals  they  may  be  investigating,  but  it  will 
hardly  be  maintained  that  these  conclusions  are  more 
likely  to  be  erroneous  after  the  minerals  involved  have 
been  accurately  determined  than  when  their  identity  was 
a  matter  of  more  or  less  guesswork;  on  the  contrary, 
deductions  are  likely  to  be  much  more  reliable  if  based 
on  exact  knowledge  of  the  units  that  constitute  the  prob- 
lem; namely,  the  minerals  of  the  ore.  The  possible 
implicat  on  that  this  may  be  a  dangeron  book  to  put  in 
the  hand-  of  beginners  resembles  the  fear  that  use  of  a 
dictionary  may  I  irrect  speech  because  it  deals 

only  with  words  and  not  with  the  construction  of  sen- 
aragraphs. 

To  the  suggestion  that  microscopic  examination  of  the 
■ore  mineral-  should  be  accompanied  by  similar  study 
•of  the  associated  gangue  minerals  i  assent  wholeheartedly, 
though  tempted  in  this  collection  to  ask  what  could  be 
done  had  not  Sorby,  Michel-Levy,  Bosenbusch  and  others 
provided  realiable  means  for  identification  of  the  transpar- 
ent varieties  under  the  microscope.  I  fear  I  must  agree,  also. 


?©caiim<e§s 

The  editorial  entitled  "The  Scarcity  of  Ships"  calls 
attention  to  our  lack  of  shipping  facilities  with  which  to 
carry  on  and  increase  our  trade  with  the  South  American 
countries.  Before  the  war  there  was  greater  European 
trade  than  North  American.  In  Argentine  Europe  was 
much  better  known  than  the  United  States.  Ten  travelers 
went  to  Europe  where  one  went  to  North  America.  The 
war  stopped  the  operation  of  the  principal  line  of  steamers, 
the  Hamburg-South  American  line,  and  those  Argentines 
and  Brazilians  who  had  heretofore  gone  to  Europe  turned 
to  this  country  for  their  travel  and  studies.  The  trade 
between  the  United  States  and  the  East  Coast  increased. 

Recently  the  Argentine  government  has  made  new  laws 
that  greatly  favor  the  investment  of  foreign  capital  there 
and  should  be  of  great  assistance  to  those  American  min- 
ing men  who  have  given  up  in  disgust  the  attempt  to 
develop  the  mineral  resources  of  the  eastern  slope  of 
the  Andes.  The  English  law  regarding  the  investment 
of  English  capital  outside  of  the  Empire  further  removes 
England  from  the  field  of  competition.  Conditions  look 
favorable  toward  the  development  of  American  industry 
and  mining  in  Argentine. 

Americans  realize  that  the  mutual  trade  relations  are 
strengthening,  but  do  they  realize  that  there  are  others 
in  the  field  of  competition?  The  Argentines,  while  per- 
fectly friendly  to  North  Americans,  are  also  perfectly 
friendly  to  any  foreigner  who  will  develop  their  country 
honestly.  I  know  of  several  instances  where  prominent 
bank  officials  have  sent  their  sons  to   North   American 
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banks  for  periods  of  several  years  to  learn  the  language 
and  banking  customs  and  then  have  given  them  responsible 

positions  upon  their  return  home.  They  are  doing  their 
share  toward  inter-American  trade.  But  they  are  doing 
the  same  m  England  and  until  recently  in  Germany.  Are 
we  making  an  equal  effort  to  further  these  conditions? 

I  have  just  been  talking  with  a  person  fresh  from  a  visit 
to  the  prison  camps  in  England,  France  and  Germany.  I 
have  hail  a  hazy  impression  of  life  in  a  prison  camp  as 
being  spent  by  the  Germans  in  smoking  and  drinking 
beer,  where  available,  by  the  English  in  playing  cricket 
and  by  the  French  in  drinking  wine  and  making  curios. 
This,  however,  is  not  the  case.  In  all  the  camps  a  goodly 
portion  of  the  men  were  engaged  in  study.  Their  books 
were  on  many  topics ;  history,  geography,  political  economy 
and  languages — all  received  attention.  The  majority  of 
the  language  texts  were  Spanish.  Spanish  is  the  language 
..!'  Argentine. 

If  Europe  in  time  of  war  can  prepare  for  peace,  can't 
America  in  time  of  peace  prepare  for  continued  peace  and 
increased  trade  relations?  How  many  Americans  now  are 
looking  forward  to  trade  relations  with  Argentine  during 
the  next  decade?  TIow  many  of  these  know  Spanish  and 
the  laws,  history  and  customs  of  that  land?  How  many 
of  those  wlio  don't  are  making  any  effort  to?  Argentinos 
are  coming  halfway  to  meet  foreigners,  be  they  English, 
French,  German  or  American.  English,  French  and 
German  are  preparing  to  meet  them  halfway.  Are 
Americans  doing  their  part  to  be  in  the  lead? 

A  short  time  spent  daily  on  the  study  of  Spanish  I 
feel  would  amply  repay  the  average  mining  engineer 
within  the  next  decade.  F.  W.  Fredericks. 

Xew  York  City,  June  ••><>,   1916. 

Mns^s©  ©if  IB©M  ©iressnimg 

With  reference  to  the  article  on  "Misuse  of  Belt  Dress- 
ing." in  the  Journal  of  May  13,  1916,  p.  858,  I  agree 
with  the  writer  in  some  respects,  but  not  in  all.  When  he 
savs,  "The  use  of  belt  dressing  should  he  abolished  be- 
cause it  i-  unsafe,  unnecessary  ami  wasteful,"  I  disagree 
with  him  in  every  point.  The  use  of  belt  dressing  is  not 
unsafe,  unless  practiced  unsafely.  Dressings  need  not  be 
applied  when  a  belt  is  in  motion;  even  if  so  applied,  with 
a  stick  at  the  end  of  which  is  a  pad  saturated  with,  the 
dressing,  there  is  absolutely  no  danger,  especially  if  the 
beltman  puts  on  the  dressing  at  the  point  where  the  belt 
leaves  the  pulley — not  where  it  approaches  it. 

The  use  id'  licit  dressing  is  not  unnecessary.  For  the 
same  reason  that  machinery  needs  oil,  a  belt  needs  a  i  sr- 
tain  amount  of  lubricant.  In  other  words,  a  belt  needs 
dressing.  It  is  possible  to  run  belts  dry,  without  dressing, 
but  it  ha-  been  proved  that  belts  treated  with  a  proper 
dressing  will  last  longer,  pull  greater  loads  and  give 
greater  i  fficiency. 

Dressings  are  not  wasteful.  The  following  instance, 
among  many  will  illustrate  this  point:  An  old  12-in. 
leather  belt  in  the  Union  dry  dock  (Erie  R.R.,  Buffalo, 
X.  Y..)  was  first  treated  in  1896.  By  its  use  it  was  pos- 
sible to  add  several  new  machines  to  the  belt's  load.  It 
is  figured  that  $63  was  spent  for  belt  dressing,  but  the 
treatment  of  this  one  belt  was  worth  $640. 

As  for  efficiency  and  pulling  qualities  of   dressed   vs. 
undressed  belts.  \  need  only  refer  to  tests  that  havi 
made  in  the  laboratories  of  Cornell  University  under  the 


supervision  of  Prof.  R.  ('.  Carpenter.  I  personally  as- 
sisted Robert  Thurston  Kent  in  making  another 
of  test-  mi  treated  vs.  untreated  belts.  The  later  tests 
were  static.  The  former  were  mi  belts  in  motion.  The 
reason  belting  manufacturers  do  not  recommend  belt 
dressings  is  that  nmst  of  them  make  a  brand  of  their  own 
that  they  do  not  i  all  a  dressing.  They  call  it  a  "light  ml 
to  keep  the  belts  soft  and  pliable,"  as  Mr.  Prescott  says. 
That  is  jn.-t  what  a  good  dressing  should  do.  That  is 
wdiat  F.  R.  Taylor  recommended  for  belts  and  wdiat  all 
authorities  recommend.  Clean  belts,  clean  pulleys  and 
freedom  from  dust  are  all  highly  desirable  in  belt  drives. 
They  are  obtainable  with  the  proper  dressing.  I  would 
therefore  recommend  the  proper  dressing  rather  than  ad- 
vise the  complete  elimination  of  all  kinds  of  dressings. 
New  York,  June  20,  1916  N.  G.  Nk.ii:. 

My  attention  has  been  called  to  the  resume  in  the 
Journal  of  May  13,  1916,  of  an  article  "Americanizing 
British  Mines,"  published  in  the  Financial  Times  of 
London.  I  have  not  yet  seen  either  of  the  original  arti- 
cles, but  I  should  certainly  like  to  disassociate  myself 
from  any  such  imputations  as  British  engineers  are 
charged  with.  The  solidarity  of  the  mining  profession 
as  a  whole  is  one  of  its  brightest  features,  and  as  fai  as 
I  know,  there  is  little  if  any  jealousy  existing  between 
British  and  American  engineers,  who  take  pride,  on  both 
sides,  in  the  achievements  and  success  of  their  profes- 
sional friends  and  colleagues.  I  quite  agree  with  your 
remark,  that  "right-minded  men  do  not  consider  engi- 
neering ability  in  terms  of  nationality."  although  they 
naturally  take  a  broad  British-Imperial  view  of  their  obli- 
gations on  the  one  side  and  an  American  view,  no  doubt, 
on  the  other  side  of  the  Atlantic;  in  each  seeking  to 
uphold  the  prestige  and  interests  of  their  own  country. 

The  question  whether  we  are  reaping  the  fruits  of 
short-sightedness  in  not  having  turned  out  more  mining 
engineers  and  metallurgists  from  our  schools,  seems  to 
me,  however,  to  be  open  to  some  question.  The  point  of 
view  from  which  I  look  at  the  matter  myself  is  that  it 
is  a  pure  waste  of  time  and  valuable  energy  to  educate — 
at  great  expense — a  larger  number  of  young  men  for 
any  particular  profession  that  there  are  suitable  openings 
for  them  to  fill;  and  it  is  extremely  doubtful  whether  at 
the  present  time — whatever  may  be  the  state  of  the  i 
later  on — the  mining  profession  is  not  a  hit  overcrowded 

Prior  to  the  reorganization  of  the  Royal  School  of 
Mines  (with  which,  by  the  way,  the  name  of  an  Ameri- 
can engineer,  Hennen  Jennings,  must  always  be  grate- 
fully and  prominently  associated)  America  doubtless  got 
the  lead  of  us  in  education.  A.  G.  Oiiarletux. 

London,  June   lii.    L916. 

; ; 

Ts\.cn<Ua§B  ttlhe  KLIsftoirnsiim 

In  the  department  '"By  the  Way"  in  the  Journal  of 
Mav  27,  you  give  my  am  ient  friend  Tacitus,  the  historian. 
a  little  greater  antiquity  than  he  is  entitled  to.  Instead 
of  writing  "Some  time  in  the  B.C.'s.'*  as  you  have  it. 
he  was  horn  in  the  reign  of  Claudius  Caesar,  about 
53  A.D.  and  his  "History"  from  which  the  quotation 
taken  was  written  in  the  reign  of  Nerva  or  Trajan. 

Patton.  Calif.,  June  6,  1916.  Louis  Janix,  Jr. 
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Tltae  Proposed!  Tas  ©im 

In  commenting  last  week  upon  the  proposed  Federal 
tax  on  copper,  we  did  not  have  the  text  of  the  measure 
before  us  and  therefore  had  to  be  cautious.  It  was 
inconceivable  to  us  at  that  time  that  copper  alone  among 
the  metals  should  be  taxed,  yet  mention  of  no  other 
was  made  in  the  press  dispatches.  However,  they  prove 
to  be  correct.  Out  of  the  entire  long  list  of  crude  com- 
modities copper  is  singled  for  special  taxation! 

That  Congress  should  have  such  a  conception  is 
dumfounding.  Why  copper  and  why  not  ir  -i.  lead,  zinc 
and  the  rest?  Why  not  coal  and  petroleum?  "Why  not 
wool,  leather,  wheat,  corn  and  cotton?  The  one  thing 
that  baldly  stands  out  is  the  unfairness  of  this  project. 
Here  we  have  class  legislation  with  a  vengeance.  Copper 
producers  are  right  in  standing  aghast  at  the  enormity 
of  the  idea. 

But  this  is  not  the  worst  of  it.  The  proposed  act  reads, 
"Every  person  smelting  copper  ore,  refining  metallic  cop- 
per or  alloying  copper  shall  pay  .  .  .an  excise  tax 
.  (on)  the  gross  receipts  .  .  .  from  the  sale 
or  disposition  of  refined  copper  or  copper  alloys  and  from 
the  sale  or  disposition  of  crude  or  unrefined  copper  if 
or  disposed  of  for  any  purpose  except  for  refining 
or  alloying." 

We  interpret  this  as  meaning  that  the  miner  does  not 
have  to  pay  anything  unless  he  smelts  and  refines.  The 
smelter  does  not  have  to  pay  anything  unless  he  sells 
his  pig  copper  for  casting  purposes.  The  refiner  has  to 
pay  (of  course  he  will  throw  back  upon  the  smelter)  and 
the  brass  maker  has  to  pay  again  for  the  refined  copper 
that  he  uses.  If  the  profit  be  less  than  10%,  nobody  has 
to  pay.  This  lets  out  the  careless,  little  fellow.  Of  course 
it  i-  only  the  small  class  of  big  fellows  at  whom  Congress 
in  its  present  spirit  is  aiming.  The  thing  is  bungling 
and  monstrous. 

Ala-!  Class  legislation  i-  the  governing  idea  in  the 
new  revenue  bill  as  a  whole.  The  income  tax  is  doubled 
in  rate  without  there  being  any  reduction  in  the  exemp- 
tion limit.  This  tax  >i  distinctly  as  a  i  lass 
tax.  It  falls  upon  a  very  small  percentage  of  the  popu- 
lation of  the  country  and  chiefly  upon  the  people  of 
a  lev.  -•  it  -.  The  proposed  tax  ■  ■■  -  even  more 
owly  limited.  There  is  talk  e  producers 
tmers  generally,  but  how  is 
'one  when  half  of  our  copper  production 
must  be  sold  in  arkets  in  competition  with 
the  copper  of  the  rest  of  the  v. 

We  find  no  fault  with  the  p  tl  at  taxes  must 

in-  raised.     We  advocate  military  ;  ...  and  that 

i-  going  to  cost  money,  which  m  by  the 

people,  bu1  lei  them  do  it  on  a  basis  of  equality.  We 
do  find  fault  with  plan-  for  unequal  taxation,  for  class 
taxation,  that  are  i  cloak  for  all  overn- 

mental    extravagance.      We    gram  a    tax    on 

copper  to  provide  mone]    to  build  marl  -         es  in 

Yahoo   and   ahack-towi  s   and  ks  in    the 
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prairies.  We  object  to  the  expenditure  of  public  money 
to  maintain  and  aggrandize  the  jobberies — the  bureaus — 
in  Washington  that  spend  vast  sums  to  prepare  bulletins 
gravely  to  inform  us  that  the  Dutch  have  taken  Holland, 
to  print  the  mouthings  of  quasi  statesmen  at  enormous 
expense  and  to  carry  on  a  variety  of  enterprises  that 
broach  upon  the  scandalous. 

Now  that  Congress  has  learned  how  easy  it  is  not 
onlv  to  spend  other  people's  money,  but  also  to  get  it, 
how  long  is  it  going  to  be  before  the  income  tax  is 
quintupled  and  a  tax  on  copper  is  levied  and  quad- 
rupled? And  what  is  going  to  be  the  economic  result 
if  the  earnings  of  profitable  industry  be  sucked  away  to 
be  wasted? 

This  copper  tax  may  not  be  felt  so  keenly  when  copper 
is  above  20c.  as  it  will  at  the  normal  of  about  15c.  and 
under.  Consider  a  producer  whose  cost  is  12c.  and  whose 
output  is  67,000,000  lb.  at  15c.  Gross  output,  $10,050,- 
000;  net  output,  $2,010,000;  excise  tax,  $191,500;  rate, 
'."  _■'  J .  When  the  price  for  copper  gets  down  to  14c,  the 
determination  of  the  10%  profit  under  the  clause  that 
grants  exemption  will  begin  to  be  interesting. 


^rflgnim  ©i 


Massnssnppn 
Sarnie  Deposaft 


The  zinc  and  lead  deposits  of  the  Mississippi  Valley  are 
simple  in  their  structural  relations  and  in  their  miner- 
alogical  composition.  Nevertheless  the  most  divergent 
views  as  to  their  genesis  have  been  expressed,  and  the 
literature  dealing  with  them  is  exceptionally  voluminous. 
During  the  last  20  years  the  dominant  views  attribute 
tnese  ore  deposits  to  the  action  of  surface  waters,  but 
there  are  two  camps  of  geologists  opposing  each  other  as 
to  the  manner  of  operation  of  these  waters. 

Buckley  and  Buehler,  both  well  qualified  to  judge,  hold 
regarding  the  Joplin  region  that  the  ores  have  been 
leached  by  descending  waters  from  the  Pennsylvania  shale 
and  deposited  by  reaction  between  descending  and  ascend- 
ing waters.  Van  Ilise,  Bain,  Tangier  Smith  and  Sieben- 
thal,  representing  the  United  States  Geological  Survey, 
believe  the  zinc  ores  were  leached  from  underlying  strata 
by  ascending  waters  and  that  they  were  deposited  near 
the  impervious  cover  of  the  shale.  Other  authors — for 
instance,  F.  L.  Nason  and  W.  F.  Jenney — have  not  hesi- 
tated to  look  for  the  source  of  the  metals  in  the  under- 
lying pre-Cambrian  crystalline  rocks,  and  once  in  a  while 
other  observers,  noting  the  evidence  of  an  epoch  of  brief 
but  intense  deposition,  venture  to  advance  the  view  that 
these  deposits,  usually  considered  free  from  magmatic 
taint,  have  in  fact  been  formed  by  attenuated  solutions 
rising   I  intrusions.     J.  E.  Spurr  suggested  this 

for  the  isits  of  southeastern  Missouri,  L.  V.  Pirs- 

M">  recently  iggested  the  same  in  regard  to  these  de- 
posits in  genera!,  and  W.  L.  Uglow  finds  corroboration  of 
this  view  m  some  Canadian  occurrences,  all  of  these 
-  appearing  in  Economic  Geology. 
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The  most  noteworthy  contribution  to  this  much-de- 
bated question  is  found  in  Siebenthal's  recent  bulletin  on 
the  "Origin  of  the  Joplin  Deposits."    Unquestionably  his 

results  mark  a  great  advance  in  our  knowledge,  and  the 
theory  of  deposition  by  ascending  saline-alkaline  waters 
more  or  less  charged  with  carbon  dioxide  and  hydrogen 
sulphide  has  received  the  strongest  kind  of  support.  Sie- 
benthal  elucidates  convincingly  the  artesian  circulation  of 
the  region,  shows  the  importance  of  the  impermeable 
harriers  of  the  Devonian  and  IVnnsylvanian  shales,  indi- 
cates the  probability  of  derivation  of  the  metals  from  the 
Cambro-Silurian  strata  and  points  out  how  the  dissolved 
Bine  bicarbonate  is  held  in  solution  by  the  carbon  dioxide 
in  spite  of  the  presence  of  hydrogen  sulphide  until  the 
former  gas  escapes. 

Even  more  important  than  this  is  the  definite  proof 
furnished  that  the  ascending  waters  of  the  region,  where 
tapped  by  artesian  wells,  contain  iron,  zinc,  lead  and 
copper  in  solution,  which  metals  are  precipitated  in 
reservoirs  and  tanks  as  a  black  slimy  deposit  of  sulphides. 
It  is  shown  that  a  metal  content  of  such  .waters  is  not 
confined  to  the  Joplin  region,  but  also  is  present  in  other 
regions  of  the  great  interior  valley.  This  discovery  is 
one  of  the  most  important  contributions  in  recent  years 
to  the  knowledge  of  this  class  of  ore  deposits. 


anyhow.  One  inference  to  he  drawn  from  this  is  that 
the  European  governments  have  now  organized  their 
industries  so  that  they  are  able  to  produce  their  own 
Bupply  of  ammunition;  another  is  that  American  in- 
dustry is  returning  to  its  normal  basis.  We  are  now 
going  through  a  period  of  readjustment.  The  tension 
has  been  relieved,  the  excitement  has  disappeared,  but 
domestic  business  is  proceeding  at  a.  high  rate  and  prob- 
ably will  continue  to  do  so  for  a  long  time  to  come. 
Although  we  shall  he  supplying  Europe  with  fewer  shells 
and  less  explosives,  our  raw  material  and  many  of  our 
manufactures  will  still  he  required  in  quantities  as  large 
as  heretofore.  For  example.  Great  Britain  and  Frame 
may  now  he  ahle  to  make  their  own  ammunition,  but 
they  will  have  to  buy  American  copper  just  as  they  have 
been  doing. 

The  recent  slackness  in  copper  and  lead  and  the  small 
recession  in  the  prices  for  those  metals  simply  reflect 
this  readjustment.  At  a  little  lower,  but  still  very 
remunerative  level,  there  will  probably  be  a  revival  of 
business.  The  matter  of  spelter  is  of  course  different, 
for  the  excessive  price  for  that  metal  so  stimulated  new 
production  and  diminshed  peaceful  consumption  that  a 
different  kind  of  readjustment  is  in  prospect. 


Copp©?  Sitae 


><ecllain>.e 


The  decline  in  the  prices  for  copper  and  zinc  have 
produced  the  usual  dissatisfaction,  although  the  level  for 
each  of  these  metals  is  still  very  high,  especially  of 
nipper.  Some  people  deceive  themselves  by  refusing  to 
admit  that  there  has  been  any  decline,  or  offer  the 
excuse  that  the  decline  has  been  on  very  small  business 
and  comfort  themselves  with  the  belief  that  no  consider- 
able quantity  of  metal  can  be  obtained  at  the  prices 
quoted. 

A  cataclysmic  decline  usually  happens  on  very  small 
sales.  When  in  1907  copper  fell  from  about  25c.  to 
below  12c,  the  sales  on  the  way  down  were  relatively 
trifling  and  the  volume  of  business  did  not  attain  large 
proportions  until  the  bottom  had  been  reached.  We  are 
not  looking  for  any  such  decline  in  copper  now  as 
happened  in  1907.  There  was  lately  some  large  business 
pending,  which  failed  to  be  consummated  owing  to 
inability  of  buyers  and  sellers  to  agree  upon  price. 

It  is  really  a  pity  that  the  establishment  of  prices 
has  to  be  a  matter  of  trading.  There  ought  to  be  some 
means  of  enabling  spelter  producers  to  take  consumers 
by  the  scruff  of  the  neck  and  compel  them  to  pay  15c. 
per  lb.  for  the  average  output.  But  so  long  as  buyers 
are  independent  and  will  not  buy  unless  they  want  to, 
what  can  be  done? 


Tla©  IReadlJtiflsfttnaeiatt 

Reports  are  becoming  more  and  more  frequent  of 
concerns  that  have  completed  their  foreign  orders  for 
shells,  shrapnel  and  other  ammunition  and  are  not  only 
receiving  no  new  orders,  hut  do  not  want  them.  Some 
of  these  concerns  say  they  do  not  want  to  bother  with 
any  more  war  orders,  and  others  report  that  they  are  so 
busy  with  manufacturing  for  domestic  peaceful  purposes 
that  they  would  not  take  any  more  ammunition  business 


The  Mexican  imbroglio  seems  to  have  been  cleared  up 
for  the  time  being.  Carranza  has  become  as  sweet  as 
sugar,  notifying  the  Washington  Government  of  the  ap- 
proach of  bandits  toward  the  border,  urging  the  American 
authorities  to  head  them  off  and  offering  assistance  to  do 
so.  In  the  meanwhile  appeals  are  being  addressed  to 
American  mining  men  to  please  come  back  and  reopen 
their  mines  and  metallurgical  works.  Whence,  forsooth, 
is  there  going  to  be  any  income  for  the  Mexican  govern- 
ment if  mines  and  oil  wells  do  not  produce?  Thus  we 
have  a  temporary  adjustment  of  affairs,  with  our  troops 
guarding  our  border,  but  if  we  know  Mexican  conditions, 
it  will  not  be  long  ere  new  outrages  are  perpetrated  that 
will  again  command  our  popular  attention  and  lead  to 
the  intervention  which  is  the  only  thing  that  will  put 
the  Mexican  house  in  order. 


The  arrival  of  the  German  commercial  submarine 
"Deutschland,"  which  surprised  us  last  Sunday,  has  pro- 
duced new  complications  in  diplomacy,  although  in  prin- 
ciple she  is  nothing  hut  a  successful  blockade-runner,  the 
escape  of  which  in  no  wise  invalidates  the  British  block- 
ade of  Germany.  The  "Deutschland"'  Drought  a  cargo  of 
dyestuffs,  which  is  the  most  concentrated  salable  com- 
modity that  Germany  offers.  It  will  be  more  interesting 
to  learn  what  sort  of  a  cargo  she  will  try  to  take  hack. 
Will  it  he  copper,  nickel,  rubber,  or  something  else?  An 
inkling  may  lie  obtained  from  her  manifest  as  to  what 
Germany  needs  most. 


The  idea  that  prevails  in  the  British  Empire  thai 
the  boosting  of  the  price  for  spelter  was  a  German  plot 
to  make  the  Allies  pay  highly  for  an  essential  commodity 
may  now  be  set  against  the  idea  prevalent  in  the  United 
States  that  the  recent  slump  in  spelter  is  the  result  of 
British  manipulation  to  force  the  American  produ  I 
sell  cheaply.      One  idea  is  as  sensible  as  the  other. 
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The  applicant  for  the  position  was  asked  by  the 
business  man  if  he  had  a  college  diploma.  According  to 
Puck,  the  applicant  replied:  "No  sir.  but  I  have  several 
mining-stock  certificates  thai  might  be  offered  in  evidence 
that  1  have  been  through  the  school  of  experience." 

m 
In  August,  I'M  I.  200  mechanics  of  the  gold  mines  of 
the  Transvaal  proceeded  to  England  to  undertake  muni- 
tion work;  these  volunteers  were  provided  with  free  re- 
turn passage  and  their  billets  are  guaranteed  to  them  on 
their  return.  They  have  given  an  excellent  account  of 
themselves. 

m 

Some  years  ago  the  citizens  of  a  county  in  a  Western 
State  in  a  burst  of  enthusiasm  constructed  a  100-mile  rail- 
way, according  to  Engineering  ami  Contracting.  In  due 
course  of  time  an  attempt  was  made  to  unload  the 
property  on  Eastern  capitalists.  They  sent  out  an  engi- 
neer to  investigate.  He  reported  that  the  railway  had 
been  built  either  100  miles  too  long  or  100  years  too  soon. 

Dispatches  from  Rome  announce  that  a  violent  earth- 
quake on  July  t>  caused  the  l"-<  of  many  lives,  variously 
estimated  at  from  100  to  300,  in  the  sulphur  mines  of 
the  district  of  Caltanissetta.  Sicily.  It  is  stated  that 
the  victims  were  in  three  sulphur  mines,  which  the  earth- 
quake caused  to  cave  in.  This  is  the  only  instance,  which 
we  can  recall,  of  an  important  mine  disaster  resulting 
from   an   earthquake. 

"Snioke  farming"  and  the  like  do  not  always  pay. 
With  war  prices  prevailing  for  potash  for  two  years, 
the  orange  growers  in  southern  California  are  just  begin- 
ning to  realize  what  a  handsome  thing  the  Riverside 
cement  company  was  dome  for  them  in  letting  its  potash- 
containing  dust  fall  on  the  near-by  orange  groves.  All 
they  needed  to  have  done  was  to  "hose  down"  the  trees 
and  they  would  have  had  their  potash  delivered  on  the 
ground  for  practically  nothing,  instead  of  the  prohibitive 
00  «r  ton  when  bought  in  the  market.  The 
ower^s  complaint  about  the  cement-plant  dusl 

became  so  serious  thai   the  pany  endeavored  to  buy 

up  near-by  groves  a1  $1,000  or  so  an  acre,  but  the  suits 
and  threatened  injunctions  from  outlying  groves  con- 
tinued, and  cemeni  company  put  in  a  Cottrell 
precipitation  plant.  The  company  is  reported  to  have 
recovered  lasl  year  potash  which  was  sold  for  approxi- 
mately $100,000. 

Tl  the  Virginia  Mines  Development  Co., 

Inc.,  indicates  new  possibilities  in  the  mining  and  metal- 
lurgical field.     Virginia,  once  the  mineral  treasure  house 

1  again  called  U] this  time  for 

the  modi  1,0       i00  gold  and  substantial  quan- 

"  im.     "I  mi  hi    through  tunnels, 

drifts  and  proceeded    sufficiently   to  warrant 

estimates  I             mining  engineers  of  the  company  that 
less   than  one-third   of   this  zone  and   down   to  the 
500-ft    level  ,.;,,:       should    reach 

upward  of  ,000  "  Gi  ologically  the  report  con- 
tinues: "The  ore  formation  is  of  slate  and  schisi  which 


has  been  eroded  down  to  the  present  levels.  The  eroded 
material  forms  placer  beds  in  which  numerous  gold- 
bearing  veins  and  schists  occur."  "Selections  made  with- 
out special  care  show  an  average  gold  content  of  $51.88 
per  ton."  Mining  and  metallurgical  efficiency  will  evi- 
dently be  high,  since  but  $2  per  ton  is  allowed  for  both 
these  factors.  A  500-ton  cyanide  plant,  its  initial  cost 
in  the  neighborhood  of  $500,000,  is  assumed.  A  dividend 
of  $12  per  share  is  suggested  for  a  period  of  16  years  as: 
an  inducement  to  the  purchase  of  stock.  This  large  ore- 
body  is  assumed  to  be  in  Goochland  County,  Va. — some 
proposition ! 

m 

Dr.  Miller  Reese  Hutchison,  chief  engineer  for  Thomas 
A.  Edison  and  himself  an  inventor,  has  given  to  the 
New  York  Times  his  own  experience  in  the  matter  of 
motor-fuel  substitutes  which  make  him  inclined  to  be 
skeptical  of  "green  gasoline,"  the  cent-a-gallon  substitute 
for  real  gasoline,  a  discovery  of  Louis  Enricht,  of  Farm-ifj 
tngdale,  L.  I.,  which  was  erroneously  reported  to  have  been 
bought  by  the  Maxim  Munitions  Corporation  Co. 

''Here  is  the  story  of  an  inventor  I  repeated  to  Hudson 
Maxim  when  he  asked  me  what  I  thought  of  the  whole 
thing,"  said  Dr.  Hutchison.  "I  received  a  message  ask- 
ing me  to  get  over  to  the  Navy  Yard  in  Brooklyn  as  fast 
as  I  could  to  see  a  new  invention  which  was  going  to 
revolutionize  the  whole  theory  of  gasoline  motor-fuel.  It 
seems  that  a  man  had  made  a  discovery,  persuaded  Wash- 
ington to  allow  him  to  try  it  out  in  the  navy  yard,  and 
it  was  the  day  of  the  experiment.  When  I  got  to  Brook- 
lyn I  found  a  little  group  of  naval  officers  and  a  few- 
engineers  gathered  about  to  watch  a  civilian  undertake  to 
run  a  gasoline  engine  with  a  mixture  which  he  said  was 
plain  water  and  a  certain  simple  chemical. 

Every  precaution  was  taken  to  guard  against  any  sort  of 
fraud.  The  man  took  about  two  gallons  of  pure  water,  then 
poured  in  a  tube  of  his  'discovery,'  put  the  mixture  in 
the  engine,  cranked  up  and  away  she  went.  I  tell  you 
it  got  all  our  goats  to  see  the  wheel  spin  and  hear  the  ex- 
haust, realizing  it  was  nothing  but  water  which  was  pre- 
sumably burning  in  the  cylinders.  I  was  so  much 
interested  that  I  set  to  work  in  my  own  laboratory  that 
night  to  see  if  I  could  get  any  idea  of  just  what  I  had 
witnessed  that  day.  I  had  smelled  the  exhaust  to  be 
sure  that  the  engine  was  not  burning  gasoline,  and  that 
gave  me  the  idea  that  an  acetylene  solution  must  have 
been  used."  Dr.  Hutchison  rigged  up  a  contrivance 
from  an  automobile  gas-lighting  tank.  He  found  that 
by  using  acetone  to  take  up  the  acetylene  and  then  dis- 
solving  the  acetone  in  water  he  had  a  mixture  which  he 
believed  would  do.  The  next  day  he  went  back  to  the 
navy  yard,  poured  his  solution  into  some  water  and  put 
it  into  the  same  engine.  It  started  with  the  first  crank- 
ing and  went  just  as  it  had  on  the  previous  day. 

"You  see.''  said  Dr.  Hutchison,  "the  water  in  each  ease 
was  merely  the  vehicle  to  get  the  explosive  into  the  cylin- 
der. There  was  nothing  taken  from  it  or  added.  It  was  as 
il  a  man  took  the  ashes  from  his  furnace  and  saturated 
them  with  oil.  They  would  burn,  but  then  the  ashes 
would  be  Left  as  before,  and  unless  you  put  in  some  more 
oil  you  could  not  get  another  tire  out  of  them." 

Dr.  Hutchison  was  asked  if  what  he  had  discovered 
was  not  a  substitute  for  gasoline.  "Why,  yes,"  he  said; 
"so  is  picric  a  d,  for  that  matter,  but  you  should  have 
seen  those  cylinders  when  our  experiment  was  over." 
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Miiniainigl  JLaiw  Revisnoifii 

At  the  meeting  of  the  Alaska  Mining  and  Engineering 
Society  at  Juneau,  Alaska,  on  May  20,  the  subjoined 
resolutions  were  adopted. 

Whereas,  A  serious  endeavor  has  been  made  to  correct 
defects  in  the  50-year-old  mineral-land  laws  of  the  United 
States  and  Alaska,  in  order  that  they  will  be  in  harmony  with 
the  various  changes  resulting  from  the  general  advancement 
In  the  mineral  industry  and  can  therefore  adequately  meet 
present-day   requirements;   and 

Whereas,  Various  professional  and  scientific  organizations, 
such  as  the  American  Institute  of  Mining  Engineers,  the 
American  Mining  Congress,  the  Mining  and  Metallurgical 
Society,  the  Idaho  State  Mining  Association,  the  Montana 
Society  of  Engineers,  the  California  Metal  Producers'  Asso- 
ciation, the  Spokane  Mining  Men's  Club,  the  Nevada  Mine 
Operators'  Association,  the  Colorado  Scientific  Society,  to- 
gether with  representatives  from  several  chambers  of  com- 
merce and  from  operating  mines,  have  harmoniously  united  in 
an  effort  to  secure  the  passage  of  a  bill  by  Congress  "to  pro- 
vide a  commission  to  codify  and  suggest  amendments  to  the 
general   mining  laws":   and 

Whereas,  There  appeared  before  the  Committee  on  Mines 
and  Mining  of  the  House  of  Representatives  engineers  from 
the  above  organizations,  acting  as  authorized  delegates,  and 
who  command  the  respect  and  confidence  of  their  respective 
societies,  and  whose  motives,  honesty  and  sincerity  of  purpose 
are  not  to  be  questioned;  and 

Whereas,  The  Hon.  James  Wickersham,  Delegate  from 
Alaska,  who  also  appeared  before  the  House  Committee  on 
Mines  and  Mining,  chose  to  attack  the  personalities  of  these 
engineers,  as  well  as  their  honesty  and  motives,  and  through 
his  abuse  and  ribaldry  brought  the  people  of  Alaska  into 
ridicule  and   contempt;   now,   therefore,  be   it 

Resolved,  That  the  Alaska  Mining  and  Engineering  Society 
assembled  at  Juneau  go  on  record  as  expressing  its  earnest 
disapproval  of  the  tactics  adopted  by  the  Hon.  James  Wick- 
ersham, and  to  express  also  a  feeling  of  humiliation  at  being 
represented  in  Congress  by  one  whose  chief  method  of  argu- 
ment against  the  bill  was  personal   abuse. 

Resolved,  That  we,  as  engineers  of  Alaska,  are  convinced 
that  the  efforts  of  the  engineers  appearing  before  the  House 
were  honest  and  sincere  and  that  the  passage  of  the  bill  would 
have  resulted  in  good,  not  only  for  the  entire  country,  but  foi 
Alaska  in  particular. 

Resolved,  That  it  is  the  sense  of  the  Alaska  Mining  and 
Engineering  Society  that  the  House  committee  made  a  grave 
mistake  in  failing  to  act  favorably  upon  the  bill,  as  to  the 
best  of  our  judgment  a  commission  organized  as  provided  by 
the  bill  will  be  the  most  efficient  and  prompt  means  of  re- 
vising the  mining  laws  beneficially. 

Resolved,  That  due  publicity  be  given  to  these  resolutions 
and  that  they  be  sent  forthwith  to  the  various  societies,  en- 
gineering  papers  and  public  officials  chiefly  concerned. 

The  mining  men  of  Alaska  and  in  the  Northwestern 
States,  especially,  are  taking  great  interest  in  the  matter 
of  mining-law  iv\  ision. 

The  secretary  of  the  Mining  and  Metallurgical  Society 
of  America  has  issued  the  following  letter: 

The  most  important  work  before  the  society  at  the  present 
time  is  that  of  securing  certain  alterations  in  the  Federal 
land  laws  as  they  affect  mineral   locations. 

The  attempt  made  at  various  times  to  secure  a  congres- 
sional commission  to  investigate  the  subject  and  to  make 
recommendations  to  Congress,  culminating  in  the  strongest 
possible  presentation  to  Congress  last  winter  by  a  combination 
of  American  organizations  interested  in  mining,  failed  to  se- 
cure the  desired   result. 

It  is  now  the  belief  of  our  representatives  in  Washington 
that  the  changes  can  be  secured  only  by  presenting  to  Con- 
gress a  bill  which  shall   embody  the  changes  desired. 

Acting  on  this  belief,  a  set  of  specific  recommendations  was 
introduced  and  discussed  at  the  meeting  of  the  New  York  Sec- 
tion on  Apr.  19.  The  recommendations  and  the  discussion 
were  published   in   Bulletin  No.   96. 

Copies  of  the  recommendations  have  been  sent  to  all 
organizations  that  have  shown  any  interest  in  the  subject, 
and  they  are  now  receiving  consideration  by  these  organiza- 
tions. 

Communications  should  he  addressed  to  Mr.  IT.  V. 
Winchell,  chairman  of  the  Mining  Law  Committee,  505 
Palace  Building,  Minneapolis,  .Minn.,  or  to  the  secretary 
of  the  society,  1 1  5  Broadway,  New  York. 


JF©E*eagini  Ts°a<dle  aim  <Cop-jpeir 

Exports  of  copper  from  the  United  State-  m  May 
and  the  live  months  ended  May  :;i  are  reported  by  the 
Department  of  Commerce  as  below,  in  pounds: 

May  Five  Months 

Ore  and  concentrates,  contents,  3.50.547  1,611,507 

Blister  ■  l  t i .  1  black  coppei  3,015,015 

Refined     in  .  ...           71,620,3X4  27s,.ss2.li7 

Plates  and  Bheets 572,316  '    . 

Wire.  1,952,143  9,730,118 

Old  and  scrap 7,866 

Total  copper,  lb 74.509,256  300,027,288 

Copper  manufactures,  value.  $1,656,843  $6,381,295 

The  weight  of  ore  exported  in  May  was  8,728  tons; 
of  concentrates,  lis  tons;  showing  an  average  of  36.4 
lb.  copper  to  the  ton  of  ore  and  !»3.5  lb.  copper  to  the 
ton  of  com  cut  rates. 

Imports  of  copper  into  the  United  States  in  May  and 
the  five  months  ended  May  31  are  reported  by  the  De- 
partment of  Commerce  as  below,  in  pounds: 

May  Five  Months 

Ore  and  concentrates,  contents 13.404.142  62,106,537 

Matte,  contents...                                 1.294.414  9,677, -...i 

Unrefined— blister  copper,  etc 22,744,599  117.323.903 

Refined — bars,  plates,  etc 7,902  2.506,392 

Composition,  copper  chief  value 165,907  399,041 

Old  and  scrap 901,011  4,492.824 

Total  copper,  lb 38,517.975         196.506.258 

Copper  manufactures,  value $2,157  $17,965 

■Actual  tonnage  of  copper-bearing  material  imported 
iu  May  was  50,946  tons  ore,  10,577  tons  concentrates 
and  1,621  tons  matte.  Net  exports  of  copper  in  all 
forms  were  103,521,030  lb.  for  the  five  months. 

X 

15>2riiflir5\swBc!&  C©ims©Mcdlgitedl 

At  the  Brunswick  Consolidated  mine,  tira^s  Valley, 
Calif. ,  a  new  headframe  85  ft.  in  height  from  the  collar 
of  the  shaft,  to  the  center  line  of  the  sheaves,  was  erected 
during  1915.  It  is  all  steel  excepting  guide  posts  and 
platform  floor  at  the  sheaves  and  is  set  upon  concrete 
piers.  According  to  the  1H15  annual  report  it  was  erected 
at  a  cost  of  *5.,>i3.  Details  of  the  cost  of  construction 
arc: 

LABOR 

Chief    engineer    $  1  4 7 . ' > 0 

Draftsman     Ill  :," 

Grading    60.00 

Concrete   foundations    412 .25 

Carpenter   work,    framing,    etc 

Electrician     36.00 

Machinist     3.00 

Contract.-                           i    676.41 

tl. 786.91 

MATERIAL 

Sheaves    $3S4.43 

Lumber    60.31 

Freight     26.71 

Sundries      27.57 

Structural    ste                            d 3,587.37 

I 

Total    cost    $5,873.30 

V 

Pir©dl^flctla©ia  ©IT  (Coppes*  Sua 
IR^uissasi  ami  319115 

According  to  I  ^American  Journal  of  ( 

.  the  production  of  cooper  in  Russia  in  1915  was 
29,800  short  tons,  compared  with  36,430  short  ions  in 
1914.     There  was  an  u  iroduction  in  the    I 

hut  a  d  Caucasian  and  Siberian  works,  the 

of  which    was  only  9,544  tons  in   1915,  as  corn- 
nth    L6,275   tons   in    1914. 
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II.  c.  Hnri.rei'ht  has  gone  from  Champaign,  111.,  to  Oatman, 
A  Hz. 

H.  H.  Harpkun,  recently  in  Mexico,  has  gone  to  Los  An- 
geles. 

V.  c.  Killing,  recently  In  New  STork,  is  now  at  Hongkong, 
China. 

H.  F.  Jiiiixnn.  recently  at  Houghton,  Mich.,  has  gone  to 
Copper  Cliff,   Ontario. 

J.  M.  lloutwell  is  in  Peru,  preparing  a  geological  report  on 
the  Cerro  tie  Pasco  n 

H.  C.  (ieurRF  has  been  appointed  general  manager  of  the 
Wisconsin    Zinc   Co.,    succeeding   H.    S.    Snow. 

Thirty-flip  student*  in  the  Colorado  School  of  Mines  have 
gone  to  Texas  in  the  Colorado  State  Militia. 

H.  T.  Durant,  a  well  known  British  metallurgist,  is  lieu- 
tenant in  the  13th  Battalion   of  the   Hampshire  Regiment. 

William  N.  \orrl»,  lately  at  Princeton,  N.  J.,  is  now  with 
the  New  York  &  Honduras  Rosario  Mining  Co..  San  Juancito. 
Honduras. 

H.  Cecil,  of  New  York,  who  is  extensively  interested  in 
mining  claims  in  the  Gold  Lake  district  of  Manitoba  is  visit- 
ing  the   camp. 

Halnh  Arnold,  consulting  geologist  and  petroleum  engineer, 
announces  the  removal  of  his  New  York  office  to  the  Equitable 
Building,    120    Broadway. 

J.  B.  Tyrrell,  of  Toronto.  Ont.,  is  spending  some  time  in 
British  Columbia.  His  address  while  there  will  be  Van- 
couver  Hotel,    Vancouver,    B.    C. 

George  K.  FnrUh,  25  Broad  St.,  New  York,  has  moved  his 
western  office  from  Denver.  Colo.,  to  Nevada  Bank  Building.  14 
Montgomery  St.,   San    Francisco,    Calif. 

L.    M.   BankH  has   gone    from   Chloride,   Ariz.,    to   Denver. 

F.  W.  Traphntreii,  professor  of  metallurgy  in  the  Colorado 
School  of  Mines,  has  resigned  that  position  aad  is  now  pres- 
ident of  the  Colorado  Metal  Mining  and  Reduction  Co. 

X.  O.  Lanlon  has  completed  the  exploration  work  he  has 
been  doin~  in  Hancock  County,  Tenn..  and  has  gone  to  South 
Strafford,   Vt.,   to   examine   some  copper   properties   there. 

Dr.  William  II.  Phillip*  has  resigned  his  position  as  presi- 
dent of  the  Colorado  School  of  Mines.  It  is  understood  that 
he  will  undertake  the  development  of  some  mining  property 
in  Texas. 

Extensive  examinations  are  being  made  in  Southwestern 
Oklahoma  by  the  Associated  Geological  Engineers;  the  field 
parties  being  headed  by  Prof.  Clyde  T.  Grlswold  with  oc- 
casional  visits  by   F.   G.   Clapp. 

C.    II.    Polrler,    of    the    Porcupine    Vipond,    Porcupine,    Ont., 
and    M.  W.  Snntmerhayes,  of  the   Porcupine  Crown,   have  been 
ted    as    engineers    to    value    the    Mclntyre,    Mclntyre    Ex- 
tension   and    Jupiter    properties    to    ascertain    the    basis    for    a 
merger. 

I»r.    Henry   M.   Howe,   emeritus    professor   of   metallurgy   in 

Columbia     University,     has     been     appointed     honorary     vice- 

lent    of   the    Iron    and    Steel    Institute    of   Great    Britain. 

This  distinction  is  held  by  only  two  other  persons,  Giorgio  E. 

Falck,   of  Italy,  and   D.  Tschernoff,  of  Russia. 

George  H.  Cnwby,  Jr..  ri  of  George  H.  Crosby,  of  Duluth, 
has  wedded  Miss  Elsa  Bieberman,  daughter  of  Louis  Bieber- 
man.  also  of  that  city;  they  will  make  their  home  in  Crosby. 
Minn.  Mr.  Crosby  has  just  graduated  from  the  Sheffield 
Scientific  School  at  Yale,  anil  will  fellow  his  profession  of 
mining    in    the    Cuyuna    range. 

Harrison  \.  Dana  was  reported  in  the  "Journal"  of  June  17 
as  being  imprisoned  in  the  City  of  Mexico.  In  response  to 
inquiry  respecting  him  we  interested  Mr.  Manning1,  directoi 
of  the  U.  S.   Bureau    ..f   Mines.  .,,    on    Julv    4 

the  Department  of  State  wired  the  Ami  rii  m  representative  in 
the  City  of  Mexico  presei  tations  in   behalf  of  Mr. 

Dunn.     On  July  10   the  SI  nent  reported   that  it  had 

heard    from     its    representative     that     the     prospects    for     the 
release  of  Mr.  Dunn  were  good        •    tl  .    action  had 

been  yet  taken.     Mr.  Dunns  frii  glad  to  know 

his  case  is  receiving  em  ,.,, 

known   as   a   mining   man.    being   a    graduate    of    the   Michigan 
College  of  Mines  in    : 


Alvin  K.  Kenner  was  drowned  at  Olympia  Park,  near  Grass 
Valley,  Calif.,  on  July  5.  He  graduated  from  the  Colorado 
School  of  Mines  in  1907.  He  had  been  superintendent  for  the 
Rio  Plata  Mining  Co.  of  Mexico  for  several  years  and  had  re- 
cently left  Mexico.  He  was  in  Grass  Valley  on  business  for 
the  company. 

The  estate  of  Barton  F.  Sewell,  formerly  vice-president  of 
the  American  Smelting  and  Refining  Co.,  who  died  in  January 
last,  has  been  valued  by  the  state  appraiser  at  $1,441,881.  The 
property  is  bequeathed  to  his  wife  and  children,  with  a  few 
legacies  to  friends.  The  greater  part  of  the  estate  is  in 
stocks  and  bonds  of  the  Braden  Copper  Mines  Co.,  of  which 
he  held  118,058  shares  of  stock  and  $615,351  in  bonds. 


University  of  Illinois — The  Graduate  School  of  the  Uni- 
versity has  recently  made  an  appropriation  for  a  geological 
expedition  to  Hudson  Bay  during  the  summer  of  1916.  The 
work  will  be  in  charge  of  Prof.  T.  E.  Savage  and  Dr.  F.  M. 
Van  Tuyl,  of  the  department  of  geology,  who  will  be  in  that 
region  from  the  latter  part  of  June  to  the  middle  of  Septem- 
ber. It  is  planned  to  examine  the  outcrops  and  make  de- 
tailed collections  of  fossils  along  most  of  the  larger  rivers 
south  of  the  Churchill  on  the  west  side  of  the  bay,  in  an 
effort  to  obtain  more  definite  information  concerning  the 
Paleozoic  succession  and  the  ancient  sea  connections  in  that 
part  of  the  continent.  Evidences  of  recent  elevation  of  the 
shore  line,  and  other  features  will  also  be  studied. 


Lldgrerwood  Manufacturing  Co.  has  moved  to  new  quarters 
;it  63-65  Columbia  St.,  Seattle,  "Wash. 

The  Asbestos  Protected  Metal  Co.  of  Pittsburgh  announces 
that  hereafter  it  will  be  represented  in  Cincinnati,  Ohio,  and 
surrounding  territory,  by  E.  G.  Irwin,  located  in  the  Union 
Trust    Building. 

Jeffrey  Manufacturing  Co.,  of  Columbus,  Ohio,  has  opened 
a  new  branch  office  in  the  Commonwealth  National  Bank 
Building,  Dallas,  Tex.,  and  also  one  in  the  Railway  Exchange 
Building,  St.  Louis,  Mo. 

The    E,    H.    Moyle    Engineering    and     Equipment     Co.,    Los 

Angeles,  Calif.,  has  moved  its  office  to  508  East  Ninth  St.. 
where  it  will  show  and  demonstrate  goods,  and  also  make 
laboratory   and    metallurgical  tests. 

The  Vulcan  Soot  Cleaner  Co.,  of  Du  Bois,  Penn.,  states  that 
their  New  York  representative,  the  De  Ved-Kissick  Co.,  has 
recently  obtained  what  is  claimed  to  be  the  largest  order 
on  record  for  the  type  of  apparatus  manufactured  by  that 
company.  Soot  cleaners  are  to  be  installed  on  50  boilers  of 
the  B.  &  W.  type,  totaling  30,000  hp.  rated  capacity,  at  the 
Marion  plant  of  the  Public  Service  Electric  Co.,  of  New 
Jersey.  The  same  company  has  recently  equipped  their  1,375- 
hp.  boilers  for  the  new  Essex  plant  with  Vulcan  cleaners 
Other  large  orders  have  been  received  recently  from  the  Cal 
umet  &  Hecla  Mining  Co.;  Youngstown  Sheet  and  Tube  Co. 
North  American  Chemical  Co.  and  others. 

Westlnghouse  Electric  and  Manufacturing  Co.,  East  Pitts 
burgh,  Penn.,  has  received  the  following  orders  recently  from 
the  Chile  Exploration  Co.:  For  two  450-hp.,  self-starting,  3- 
phase,  50-cycle,  500-volt  synchronous  motors  for  compressor 
service,  with  shoe  rails,  dampers  and  starting  auto  trans- 
formers for  100%  power  factor  operation,  two  10-kw.,  125- 
volt,  1.0S0  r.p.m.  exciters  and  two  starting  panels,  to  be  in- 
stalled at  Antofagasta,  Chile;  from  the  Utah  Copper  Co.  and 
its  allied  interests,  for  211  vertical  agitator  motors  for  sep- 
arating copper  from  low-grade  ore  and  tailings  by  the  use  of 
the  flotation  system;  from  the  Tacoma  Smelting  Co.,  10  com- 
plete equipments,  consisting  '  of  motor-generators,  transform- 
ers and  switchboards  for  precipitating  smelting  fumes  by  the 
11  process;  from  the  Butte  &  Superior  Copper  Co.,  for  a 
flywheel  motor-generator,  direct-current  hoisting  equipment. 
Similar  equipments  have  also  been  sold  to  the  United  Verdo 
Co.,  Jerome,  Ariz.,  and  the   Hercules  Mining  Co. 
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Herringbone  tienrs.  Fawcus  Machine  Co.,  Pittsburgh.  Term. 
Catalog      Pp.  16.    9x12  in.     Illustrated. 

Surveying  Instruments,  Buff  &  Buff  Mfg.  Co..  Jamaica 
Plain  station.  Boston.  Mass.  Catalog.  Pp.  124.  6x9  in.;  Illus- 
trated 

Chute  lintes  for  Ore,  Coal,  Ashes,  etc.  C.  W.  Hunt  Co.. 
West  New  Brighton,  N.  Y.  Catalog  No.  15-3.  Pp.  2S.  6x9  in. 
Illustrated. 

Duplex  Power  Driven  vir  Compressors.  Ingersoll-Rand 
Co.,  11  Broadway,  New  York.  Form  3312.  Pp.  20.  6x9  in. 
Illustrated. 

Telephone  Appiirntus  nnil  Supplies.  Western  Electric  Co., 
463  West  St..  New  York.  Catalog  No.  3.  Pp.  404.  6^x91/2  in. 
Illustrated. 

Duplex  Direct-Connected  Air  Compressors.  Electrically 
Driven.  Ingersoll-Rand  Co..  11  Broadway,  New  York.  Form 
No.  3026.     Pp.  40.     6x9  in.     Illustrated. 

Trill  Indicators.  Trill  Indicator  Co..  Corry,  Penn.  Catalog. 
Pp.  56.  6x9  in.  This  contains  description  and  illustrations  of 
the  latest  types  of  engine  indicators  and  accessories  made 
by  this  company,  with  information  on  taking  and  reading  in- 
dicator cards.  Twenty-two  pages  are  devoted  to  instruction 
and  general  hints  on  the  use  of  the  indicator,  including  the 
drawing  of  the  theoretical  cards,  determining  the  clearance  of 
the  indicator  card,  and  to  characteristic  and  faulty  diagrams, 
pointing  out  the  faults,  and  mode  of  correction.  The  indicat- 
ing of  compound  engines  and  gas  engines  is  also  discussed 
in  an  interesting  and  illuminating  way.  This  catalog  should 
be  most  valuable   to  any  engineer  using  an   indicator. 


MEW  PATEMTS 


United  States  patent  specifications  listed  below  may  be 
obtained  from  "The  Engineering  and  Mining  Journal"  at  25c. 
each.     British  patents  are  supplied  at  40c.   each. 

AMALGAMATOR.  Percy  A.  Robbins,  Timmins,  Ont.  (U.  S. 
No.   1,190,012;   July  4.    1916.) 

CONVEYORS — Automatic  Brake  for  Conveyors.  William 
Brasack,  Fairmont,  W.  Va.,  assignor  to  Fairmont  Mining  Ma- 
chinery Co.,  Fairmont.  W.  Va.  (U.  S.  No.  1,187,247;  June  13, 
1916.) 

CRUSHING  MACHINE.  Axel  G.  J.  Rapp,  Chicago,  111.,  as- 
signor to  Link-Kelt  Co.,  Chicago,  111.  (U.  S.  No.  1,187,549;  June 
20,  1916.) 

EXCAVATING — Tooth  for  Dippers  of  Excavating  Machines. 
Edward  L.  Pemberton,  New  Haven,  Conn.,  assignor  to  Amer- 
ican Manganese  Steel  Co.,  Augusta,  Me.  (U.  S.  No.  1,18S,4S0; 
June   27.   1916.) 

FLOTATION — Ore  Concentrator.  George  B.  Eberenz  and 
James  I.  Brown.  Cripple  Creek,  Colo.  (U.  S.  No.  1.1S7..S22; 
June  20,  1916.) 

HEAT  TREATMENT — Method  of  Heat  Treatment.  William 
J.  Wrighton,  Philadelphia.  Penn.,  assignor  to  Leeds  &  North- 
rup  Co.,  Philadelphia,  Penn.  (U.  S.  No.  1,188,128;  June  20, 
1916.) 

LAMP — Miner's  Acetvlene-Gas  Lamp.  John  Sutch,  Oliver 
Sutch  and  Alexander  Bell,  Castlegate,  Utah.  (U.  S.  No.  1,189,- 
014;    July    27.    1916.) 

MINE-CAR  WHEEL.  Carl  Clausen.  Bisbee,  Ariz.  (U.  S. 
No.  1.190,111;  July  4,   1916.) 

PRECIOUS-METAL  RECOVERY— Apparatus  for  the  Re- 
covery of  Precious  Metals  from  Metalliferous  Earths.  Peter 
N.  Ramsey.  New  York.  N.  Y.  (U.  S.  No.  1. 1ST, 927;  June  20, 
1916.) 

REVERBERATORY  IRON-MELTING  FURNACES,  Method 
of  Operating.  John  Albert  Swindell,  Pittsburgh,  Penn.  (U.  S. 
No.  1,188,111;  June  20,  1916.) 

ROASTING — Apparatus  for  Treating  Ores.  Charles  W. 
Singer,  Linden,  Wis.,  assignor  to  Campbell  Magnetic  Separat- 
ing Co..  a  corporation  of  Arizona.  (U.  S.  Nos.  1,188,566  and 
1.1SS.567;  June   27.  1916.) 

ROASTING — Stirring  Device  for  Mechanical  Roasting  Fur- 
naces. Jasef  Claude.  Frankfort-on-the-Main,  Germany,  as- 
signor to  Metallbank  und  Metallurgische  Gesellschaft  A.  G., 
Frankfort-on-the-Main,  Germany.  (U.  S.  No.  1,187,504;  June 
20,   1916.) 

SEPARATOR — Vacuum  Ore  Separator,  Harry  H.  Baer,  Orr- 
ville,  Ohio.      (U.  S.  No.  1,186,874;  June  13,   1916.) 

SMELTER  FUMES — Recovering  Noxious  and  other  Ma- 
terials from  Smelter  Fumes.  Clarence  Barrett,  Salt  Lake  City, 
Utah,  assignor  of  one-half  to  George  Morrow,  .Salt  Lake  City, 
Utah.      (U.  S.  No.   1,188,237;   June   20.   1916.) 

SLAG  LAUNDER  LINING.  William  A.  Leddell.  Morenci, 
Ariz.      (U.  S.   No.    1,189,842;  July   4,   1916.) 

TITANIFEROUS  PRODUCTS  and  Method  of  Producing  the 
.Same.  Louis  E.  Barton,  Niagara  Falls,  N.  Y.,  assignor  to  the 
Titanium  Alloy  Manufacturing  Co.,  New  Y'ork,  N.  Y.  (U.  S. 
No.    1,189,229;    July   4,    1916.) 


NEW  PUBLICATIONS 


HANDBOOK     AND     DESCRIPTIVE    CATALOG    OF    THE    MB- 
TEOKITK   •     ■lll<    I  10NS    IN    Tilt:    UNITED   STATICS  NA- 
TIONAL  MUSEUM      Bj    George    P    Merrill.     Pp.   205,   illus. 
Bull.   94,   IT.   S.    National   Museum,   Washington. 
THE    FELDSPARS    OP    THE    NEW    ENGLAND    AND    NORTH 
APPALACHIAN    STATICS.       U.v    A.    S.    Watts.      Pp.    181,    illus. 
Bull.   92,   r.  S.    Bureau  of  Mines,  Washington. 
COAL-MINE    FATALITIES    IN    THE    UNITED    STATES,     1870- 
1914,    with   Statistics  of  Coal   Production.   Labor   and    Min- 
ing    .Methods.    Ii\     States    ami     Years.       Compiled    by     Mb-  it 
H.   Fay.      Pp.    370,   illus.      Bull.    115.   U.    S.   Bureau   of   Mines, 
Washington. 
THE    ANALYSIS   OF    PERMISSIBLE    EXPLOSIVES.      By    C.   G. 
Storm.      Pp.    88,    illus.      Bull.    96,    U.    S.    Bureau    of    Mines, 
Washington. 
STRENGTH  AND  OTHER  PROPERTIES  OF  CONCRETES  AS 
AFFECTED   BY   MATERIALS  AND   METHODS  OF   PREP- 
ARATION.    By  R.  J.  Wig.  G.  M.  Williams  and  E.  R.  Gates. 
Pp.   172,   illus.      Technologic  Paper  No.   58.   U.   S.   Bureau   of 
Standards,    Washington. 
GEOLOGY   AND  UN  DEKG  ROUND  WATER  OF  LUNA  COUNTY, 
NEW    MEXICO.      By    N.    H.    Darton.      Pp.    188,    illus.      Bull. 
618,  U.  S.  Geological  Survey,  Washington. 
MINERAL   PRODUCTION   OF   CANADA   DURING   THE   YEAR 
1914.      By  John   McLeish.     Pp.  362.     Canada  Department  of 
Mines,  Mines  Branch,  Ottawa. 
AN    INVESTIGATION    OF    THE    LAWS    OF    PLASTIC    FLOW. 
By   Eugene  C.   Bingham.      Pp.    45,    illus.      No.    278.   Scientific 
Papers  of  the  U.   S.   Bureau   of  Standards,   Washington. 
TESTS  OF  REINFORCED  CONCRETE  FLAT  SLAB  STRUCT- 
URES.     By    Arthur    N.    Talbot    and    Willis    A.    Slater.      Pp. 
12S,     illus.       Bull.     84.     Engineering     Experiment     Station. 
University   of  Illinois.    Urbana,    111. 
MINERALOGIC  NOTES,  SERIES  3.     By  Waldemar  T.  Schaller. 
Pp.    164,    illus.      Bull.    610,    U.   S.   Geological   Survey.    Wash- 
ington. 
Gives  the  results  of  the  smaller,  independent  p'eces  of  min- 
eralogic    research    work    carried    out    by    the    writer    in    the 
chemical    laboratory    of   the    United    States   Geological    Survey, 
from    July    1,    1911,     to    Dec.    31,    1913.       Earlier    reports    of    a 
similar   nature   have   been   published   as   Bulletins   262,    490   and 
509  of  the  Survey,  in  1904,  1911  and  1912. 

A   HANDBOOK   OF   COLLOID   CHEMISTRY — The    Recognition 
of    Colloids,    the    Theory    of    Colloids,    and    Their    General 
Physico-Chemical      Properties.        By     Wolfgang      Ostwald. 
Translated  bv  Martin  H.  Fischer.     6x9V:>.  PP    278,  illus.;  $3. 
P.  Blakiston's  Son  &  Co.,  Philadelphia,  Penn. 
This    is    a    translation    of    the    well-known    German    edition 
of   1911.      The  subject  matter  is  that  of  "pure."   or  theoretical, 
colloid    chemistry,    including    the    nature    of    the    colloid    state 
and   its  definition,    the    relations   of  colloids  to   other   states   of 
matter,   the  energy   relations  of  colloids  and   their  mechanical 
properties  such  as  viscosity,  diffusion  and  the  brownian  move- 
ment.     A   second    part,    covering    other   specific    chemical    and 
physical    properties    of    colloids,    was    originally    planned    but 
has    never    been    issued,    even    in    German.      In    the    main    the 
treatment    is    general    rather    than    specific,    and     except     for 
some    references    to    biology,    there    is    practically    no    discus- 
sion of  the  application  of  colloid  chemistry  to  other  sciences 
or  to  technology. 

If  this  translation  had  appeared  immediately  following  the 
German  edition,  it  would  have  been  very  useful.  It  can 
scarcely  be  thought  so  now.  Not  only  is  five  years  a  long 
time  in  a  subject  which  is  developing  so  rapidly  as  is  colloid 
chemistry,  but  the  lack  of  texts  of  colloid  science  in  Eng- 
lish has  now  been  supplied  by  the  excellent  works  of  Taylor' 
and  of  Burton-  and  the  briefer  but  no  less  excellent  sketch 
of  Hatschek.1  Specialists  are  already  familiar  with  the  Ost- 
wald work  in  the  original.  Beginners  or  incidental  inquirers 
will  do  better  to  use  the  later  works.  Engineers  in  searcb 
of  superficial  acquaintance  with  the  properties  of  colloids  will 
find  what  they  want  in  Hatschek  as  well  as  anywhere,  and 
in  briefer  compass.  The  need,  generally  admitted,  for  a 
larger  test  of  practical  colloid  chemistry  useful  to  engi- 
neers and  industrial  chemists  is  not  met  by  the  Ostwald  work 
or,  for  that  matter,  by  any  other  which  has  yet  appeared. 
The  chief  merit  of  the  Ostwald  book,  and  at  this  late  date 
almost  its  only  merit,  is  a  clarity  of  style  and  an  interesting 
manner  of  presentation  which  were  noticeable  in  the  original 
and  which  the  translator  has  reproduced  quite  well.  It  is  in- 
excusable, however,  to  use  the  barbarous  term  "dispersion 
means"  instead  of  the  well-established  "dispersion  (or  dis- 
persing)  medium."  E.  E.  FREE. 


'"The  Chemistry  of  Colloids  and  Some  Technical  Applica- 
tions" By  W.  \V.  Taylor,  5x7,  pp.  32S:  Longmans,  Green  & 
Co.,    New   York.    1915. 

="The  Physical  Properties  of  Colloidal  Solutions."  By  E. 
F  Burton.  5%x9,  pp.  200;  Longmans,  Green  &  Co..  New 
York. 

[ntroduction    to    the    Physics    and    Chemistry    of    Col- 
loids"     S rid    Edition.      By    Emil    Hatschek.      5x7%,    pp.    107. 

P    Blakiston's   Son    &    Co.,    Philadelphia,    1916. 
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SAN    FRANCISCO — lulj-   5 

The  nlue  Ledge  topper  Country  in  the  northwestern  part  of 
Siskiyou  Count}-  is  receiving  considerable  attention  this  sum- 
and  several  companies  are  continuing  developments  be- 
gun a  number  of  ye  ITS  ago.  Plans  are  being  made  for  the  ex- 
tension of  the  Medford  (Ore.) -Jacksonville  Rd..  30  mi.  south 
into  the  Blue  Ledge  mining  district  and  eventually  perhaps  to 
Eureka  In  Humboldt  County.  The  pass  connecting  the  Rogue 
id  Klamath  Valleys  will  be  used  by  the  proposed  Eureka- 
Medford  railway.  The  National  Forest  is  said  to  have  five 
billion  feet  of  mature  timber  that  is  now  deteriorating  along 
this  route,  and  there  are  promising  copper  deposits  in  the 
Klamath  and  Applegate  Valleys  besides  the  Blue  Ledge  cop- 
per deposits.  Much  of  Siskiyou  and  Trinity  Counties'  gold 
production,  as  well  as  mines  in  Jackson  County,  Ore.,  could 
be  best  served  by  this  road.  Humboldt  County  would  also  fur- 
nish its  quota  of  traffic  from  deposits  at  present   inaccessible. 

Potnnh  Production  at  Searles  Lake  is  planned  by  the  Pacific 
Coast  Borax  Co.  This  company  owns  the  only  patented  land 
at  this  greatest  American  potash  deposit,  title  to  the  Borax 
company's  land  having  been  granted  years  ago  when  the 
borate  was  supposed  to  be  the  only  valuable  mineral  contained 
in  the  mud  flats.  The  land  taken  up  by  the  borax  interests 
embraced  a  small  portion  of  the  "crystal  area"  of  Searles 
Lake,  and  enables  the  company  today  to  draw  the  potash- 
hearing  brine  from  the  interstices  of  the  crystal  body.  Some 
time  ago.  the  Borax  company  shipped  two  tank  cars  of 
Searles  Lake  brine  to  its  Alameda  works  for  testing  a  method 
of  potash  recovery  worked  out  by  its  chemists  and  those  of  the 
Solvay  Process  Co.  Results  were  successful  and  the  company 
is  now  engaged  in  drilling  wells  for  fresh  water,  surveying 
pipe  line  and  other  work  preliminary  to  erection  of  a  plant. 
A  mill  site  has  been  filed  upon  about  1%  mi.  distant  from  the 
brine-pumping  plant. 

BUTTE — July  5 

The  Report  About  Anneondn  going  into  Katanga  copper 
deposits  is  all  moonshine. 

The  Tuolumne  Copper  Co.  is  doing  extensive  preliminary 
work  at  the  Butte  Main  Range  and  Colusa-Leonard  Exten- 
sion properties  on  the  east  side  of  the  Butte  district.  Gen- 
eral Manager  Paul  Gow  says  he  will  be  shipping  ore  in  60 
days.  A  fine  body  of  ore  was  uncovered  in  the  Sinbad  shaft, 
a  Main  Range  property,  while  the  shaft  was  being  enlarged 
and  retimbered  at  a  point  about  70  ft.  above  the  600-ft.  level. 
The  same  ore  has  been  found  in  a  drift  westward  from  the 
shaft  on  the  500-ft.  level  and  at  about  the  end  line  of  the 
Colusa-Leonard  ground.  The  ore  runs  from  9  to  207c  cop- 
per, and  it  is  the  intention  of  the  management  to  mine  this 
ore  as  soon  as  the  shaft  is  retimbered,  which  is  being  done 
from  i  In-  TOO  to  the  surface.  The  shaft  was  in  bad  shape 
too  small  for  good  work.  It  is  likely  that  eventually 
both  the  Main  Range  and  <  '<ilusa-Leonard  will  be  operated 
through    one    shaft,    although    the    Colusa-Leonard    shaft    will 

opened   shortly   and    some    exploration    work   done   from    it. 
All    the  new  surface   buildings  at  the  Sinbad   shafts  are  being 
i  lini ..  nient  to  the  Colusa-Leon- 
ard. and  both  properties  will   be    placed    within   one   fence.      In 
the   mining  separate   ore   bins   will   be   built  and   the   ore   from 
properties  kept  separate. 

Statement*  of  Ilutte  Mining  Companies,  filed  with  the 
county  assessor,  in  compliance  with  legal  requirements,  show 
income  and  expenditures  for  the  purpose  of  assessment.  Ana- 
Copper  Mining  Co.'s  statement  for  the  year  ended  May 
31,  1916,  shows  net  proceeds  of  $14,363,881,  which  is  $7, 895,442 
greater  than   for   the   pi.  T.iis   takes   in   only  the 

company's   mines    in    Silver    Bow    County.      The    output    during 
that  period  was  4.946,061    tons  of  ore,   having  a  gross  value  of 
•    per   ton;   cost    of  :   11    and   cost   of   re- 

duction   $2.04  per  ton.      T i  port    of   the   North  Butte 

showed:       Tons     ol  15,275,     gross    value     $5,- 

2;    cost    of    mining,     pel     I :ost    of    reduction, 

proceeds,  $1,229,340.     The  report   of  Butte   & 
rlor    Mining    Co..    covering  at    its    Black    Rock 

mine,   is  as   follow  i ted   5  11,562,    having  a 

total   gross    value  <  ton    for   extraction, 

$.",.45:    smelt-  irnlngs,    510,497.079. 

00  i  , 2  tons  of  ore 
extracted;    val      .  per   ton;    cost    per    ton    for    extraction 


was  $5.04;  total  cost  of  reduction  and  sale  was  $S.SS  per  ton. 
Net  proceeds  were  $495,757.  East  Butte  showed  total  produc- 
tion of  240.120  tons  of  ore  with  a  gross  value  of  $4,505,701; 
net  proceeds  were  $1,070,060. 

DENVER — July   7 

Cripple  Creek  District  Production  in  June  amounted  to 
S2.946  tons  of  ore  averaging  $14.26  per  ton,  making  a  gross 
output  of  $1,183,371.  The  Golden  Cycle  mill  at  Colorado  City 
treated  approximately  39,000  tons,  or  about  50%  of  all  ores 
that  were  not  shipped  to  smelteries. 

Georgetown  ilnd  Silver  Plume,  neighboring  towns  in  west- 
ern Clear  Creek  County,  after  more  than  a  decade  of  qui 
cence,  are  becoming  active.  Substantial  productions  of  silver, 
lead  and  zinc  ores  are  being  made,  chiefly  from  old  mines  that 
were  closed  because  of  the  low  prices  for  silver  and  lead  and 
the  heavy  penalties  formerly  imposed  by  smelters  upon  zinc 
contents.  A  recent  strike  in  the  Seven  Thirty  mine  disclosed  a 
fine  shoot  of  1,290-oz.  silver  ore.  The  Josephine,  Raymond, 
Virginia  City  and  McClelland  are  among  the  active  mines. 

A  New  Tungsten  Custom  Mill  is  now  in  operation  in  Gilpin 
County,  the  plant  of  the  Rare  Metals  Ore  Co.  having  just  been 
completed  at  Rollinsville,  a  station  on  the  Denver  &  Salt  Lake 
R.R.  This  mill  is  only  four  miles  from  Nederland,  though 
in  a  different  county.  The  nominal  daily  capacity  is  now  75 
tons,  but  it  can  be  easily  enlarged  to  meet  any  future  re- 
quirements. Nelson  Franklin,  well-known  sampler  of  the 
Cripple  Creek  district,  is  manager  for  the  company,  the  owner- 
ship in  which  is  practically  identical  with  that  of  the  Vindi- 
cator Consolidated  Gold  Mining  Co. 

Renewal  of  Tungsten  Leases  by  the  Primos  Mining  and 
Milling  Co.  has  heartened  the  tungsten  producers  of  Boulder 
County.  The  company  has  announced  that  it  will  continue  to 
buy  ore  from  its  leasers  on  the  present  schedules.  Several 
hundred  men  are  working  in  the  company's  mines.  The  Mc 
Kenzie  mill,  a  short  distance  east  of  Nederland,  formerly  a 
gold  mill,  has  been  remodeled  and  is  treating  tungsten  ores 
from  the  McKenzie  mine  as  well  as  custom  ores.  To  boost 
its  county,  the  "Boulder  County  Miner,"  on  June  29,  issued  a 
magazine  supplement  of  36  pages  entitled  "Tungsten  Edition." 
This  number  is  well  printed,  containing  many  illustrations  of 
well-known  men.  mines  and  scenery  in  this  county,  together 
with  numerous  excellent  articles  of  historical  interest. 

SALT   LAKE   CITY July  7 

The  Utah  Leasing  Co.,  which  is  working  the  tailings  dump 
of  the  Cactus  mill  at  Newhouse,  in  Beaver  County,  will  double 
the  present  capacity  of  the  flotation  plant,  bringing  it  up  to 
800  tons  daily.  The  mill  is  designed  for  400  tons,  but  is  now 
treating  about  475  tons  of  tailings  per  day.  The  tailings  are 
treated  in  two  Hardinge  pebble  mills  and  two  Dorr  classifiers 
and  then  in  flotation  cells.  Ten  additional  flotation  cells  are 
on  the  ground  and  will  be  installed  at  once.  The  ratio  of 
concentration  is  about  35:  1,  concentrates  run  about  21%  cop- 
per.    The  old  tailings  are  dug  by  steam  shovel. 

Much  Ore  Is  Being  Stockpiled  at  Utah  mines,  the  Valley 
smelters  having  requested  the  mining  companies  to  hold  ore 
shipments  at  contract  limits.  Production  for  the  first  six 
months  of  1916 — stimulated  by  the  high  price  of  metals — 
has  proceeded  at  such  a  rate,  as  to  have  for  the  time  be- 
ing exceeded  smelter  capacity.  Besides  this,  the  accumula- 
tion at  properties  inaccessible  to  ore-teams  during  the  winter 
months,  released  with  the  opening  of  roads  during  May  and 
June,  caused  considerable  congestion  at  the  railroads,  sampl- 
ing and  smelting  plants.  Data  regarding  production  by  Utah 
mines,  collected  by  the  U.  S.  Geological  Survey,  indicate  a 
much  increased  output  of  copper  and  lead  for  1916.  Silver 
which  is  dependent  upon  lead  will  also  show  an  increase. 
There  will  not  be  any  important  increase  in  gold;  zinc  from 
sulphide  concentrates,  and  oxidized  and  sulphide  ores  will  be 
about  the  same  as  in  1915,  when  the  output  was  22,000,000  lb. 
Lead  from  Bingham  will  exceed  all  former  totals.  Estimating 
the   increased  tonnage  treated  at  the  concentration  mills  near 

'■■ ''i-   copper  production  should  amount  to  fully  225,000,000 

lb.    for   the    yeai 

Metallurgical  Research  at  the  University  of  Utah,  carried 
on  under  the  joint  direction  of  the  U.  S.  Bureau  of  Mines  and 
of  the  University,  is  starting  its  new  year — from  July  1, 
1916,   to  July  1,   1917— and  the  new  holders  of  (ellowships  havo 
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also  begun  their  work.  There  are  seven  of  these  fellowships. 
Experimental  work  is  being  done  with  a  view  to  rleveloplng 
methods  of  treatment  for  the  recovery  on  a  commercial  basis 
of  the  metals  in  low-grade  and  complex  ores.  In  Tintic  there 
is  a  large  tonnage  of  low-grade  silver-lead  ores,  copper-gold- 
Silver  ores,  and  zinc  ores,  all  of  which  are  oxidized.  Park 
City  has  much  lead-silver  and  lead-zinc  ore  that  is  partially 
oxidized,  and  in  Bingham  there  are  complex  sulphides  of  lead, 
zinc  and  iron.  Samples  of  the  various  types  of  ores  have 
been  collected,  and  are  being  worked  on.  The  laboratories  are 
well  equipped  with  leaching,  flotation  and  water-concentrat- 
ing machinery.  There  is  also  a  hydro-electric  laboratory  and 
a  microscopic  laboratory.  The  flotation  laboratory  has  in- 
stalled Callow.  Janney,  Case  and  other  well-known  flotation 
machines,  and  experiments  on  different  ores  with  all  kinds 
of  oil  are  being  made.  A  flotation  process  has  been  developed 
to  treat  lead-carbonate  ores  carrying  silver;  and  the  Prince 
Consolidated  Mining  Co.  of  Pioche,  Nev.,  is  building  a  plant 
to  use  this  process.  Leaching  with  saturated  salt  solution, 
to  which  sulphuric  acid  is  added,  has  been  developed  for  lead- 
silver  ores  which  will  not  yield  to  flotation.  Good  work  is 
being  done  in  the  problem  of  the  separation  of  the  lead  from 
the  zinc-lead  sulphide  ores.  The  zinc  is  leached  out  by  the 
Anaconda  process  or  the  lead  is  leached  out  by  the  acid-brine 
process.  In  this  way  the  lead  in  the  zinc  ores,  hitherto  a  loss 
to  shippers,  is  recovered.  The  research  work  of  the  bureau 
is  under  the  direction  of  D.  A.  Lyon. 

PHOENIX,   ARIZ July   5 

Higher  Freight  Rates  will  be  charged  on  copper  bullion, 
matte  and  ore  going  to  New  York  and  Eastern  refineries.  The 
El  Paso  &  Southwestern  Railroad  Co.  has  filed  a  new  tariff 
with  the  Arizona  corporation  commission  advancing  the  rates 
on  shipments  from  Douglas,  Morenci  and  Clifton  15  to  30%. 
The  commission  has  communicated  with  the  companies  af- 
fected, asking  if  they  wish  the  Interstate  Commerce  Commis- 
sion requested  to  suspend  the  new  rates. 

Developments  nt  Tombstone  above  water  level  in  the  old 
Tombstone  Consolidated  have  disclosed  some  interesting  ore- 
bodies.  The  Bunker  Hill  Mines  Co.,  a  Phelps-Dodge  corpora- 
tion, took  over  these  old  properties  a  year  or  so  ago  and  began 
development  in  the  upper  levels,  under  the  direction  of  Emil 
Grebe,  avoiding  the  task  of  pumping  the  enormous  flow  of 
water  that  wrecked  the  old  company.  Above  the  "water  level, 
the  Bunker  Hill  company  is  blocking  out  gold-silver-lead  ore, 
and  in  the  Tranquility-Tough  Nut-Contention  section  has  un- 
covered numerous  bodies  of  wulfenite.  For  treatment  of  low- 
grade  gold-silver  ores,  30  stamps  with  cyanide  adjunct  have 
been  equipped  for  percolation  of  sands  and  agitation  of  slimes. 
In  the  E'jCondido,  Lucky  Cuss,  Oregon  and  Prompter  mines, 
manganese  ores  have  been  opened;  high-grade  ore  has  been 
shipped  as  chemical  ore;  some  of  the  lower  grade  as  "fur- 
nace" ore  and  some  concentrated;  the  concentrates  are  graded 
as  chemical  ore  and  the  tailings,  containing  about  10  oz.  Ag, 
are  shipped  as  flux  to  the  Copper  Queen  smeltery. 

Assessment  of  Producing  Arizona  Mines,  for  purposes  of 
taxation,  has  been  placed  this  year  at  $172,731,913,  an  in- 
crease of  $54,705,910  over  last  year's  figures.  While  the  price 
of  copper  and  the  increase  of  production  have  been  considered 
in  estimation  of  the  worth  of  the  mines,  the  Inspiration  prop- 
erty at  Miami  this  year  is  assessed  $20,400,896,  compared  with 
about  $2,000,000  last  year.  The  Copper  Queen  has  been  raised 
about  $9,000,000  and  the  other  great  mines  a  few  millions 
each.  The  assessments  on  the  principal  properties  follow: 
Copper  Queen,  $36,159,300;  Calumet  &  Arizona,  $25,248,003,  In- 
cluding its  Ajo  property;  United  Verde,  $20,687,010;  Inspira- 
tion, $20,400,S96;  Ray,  $15,568,782;  Miami,  $11,406,803;  Arizona 
Copper,  $10,362,468;  United  Verde  Extension,  $5,360,280;  Shat- 
tuek-Arizona,  $5,229,400;  Old  Dominion,  $4,487,152;  Detroit,  $4,- 
394,774;  United  Globe.  $4,353,936;  Tom  Reed,  gold.  $2,053,270; 
Shannon,  $1,020,797.  Of  the  smaller  operations,  the  Magma  is 
assessed  $743,466,  Arizona  Commercial  $555,838,  American 
Smelting  and  Refining  Co.'s  leases,  $668,909  and  the  Consoli- 
dated Arizona.  $251,535.  These  figures  are  exclusive  of  smelt- 
ing and  reduction  plants,  or  of  non-producing  mine  valuations, 
which  are  expected  to  bring  the  gross  total  up  to  about 
$212,000,000.  These  figures  are  interesting  by  comparison  with 
those  of  10  years  ago.  The  entire  tax  roll  of  Arizona  was 
then  $62,000,000;  of  this,  the  mining  industry  was  taxied  $14,- 
574,049  on  all  classes  of  property. 

JOPLIN — July   S 
Joseph    Myers,    fomer    chief    of    police    in    Joplin,    has    been 
appointed  by  Governor  Major  to  succeed  I.  L.  Burch,  who   re- 
signed as  deputy  state  mine  inspector  for  this  district  several 
weeks  ago. 

Another  Cut  in  Wages  took  place  this  month  and  had  the 
effect  of  sending  many  of  the  shovelers  to  the  harvest  fields 
rather  than  submit  to  a  cut  in  the  wage  scale.     Many  of  the 


plants  have  been  short-handed  for  shovelers  for  a  long  time 
anyway  and  the  new  wage  scale  will  still  further  reduce  the 
number  of  men  working  and  the  output.  Coming  at  a  time 
when  the  surplus  stocks  of  ore  in  the  bins  is  in  the  neighbor- 
hood of  25,000  ions,  every  movement  toward  reduction  in 
output  will  be  a  safety  factor  toward  the  prevention  of  fur- 
ther recession  in  ore  prices.  There  have  been  many  natural 
obstacles  to  ore  production  this  spring  and  summer  in  the  way 
of  floods  and  much  ground  water  Had  the  season  been  more 
propitious,  the  surplus  stocks  of  ore  in  the  bins  would  be 
much  greater. 

The  Higher  Powder  Cost  will  affect  many  Joplin  opera- 
tors, especially  in  the  hard  sheet-ground  camps,  who  have 
been  buying  their  dynamite  upon  contracts  made  before 
the  rise  in  the  price.  Powder  that  was  $4.50  per  box  under 
these  contracts  is  costing  in  the  market  nearly  three  times 
that  price  now.  In  those  mines  in  which  the  powder  cost  is 
already  high,  this  additional  burden  is  keenly  felt.  This  ap- 
plies especially  to  the  low-grade  mines.  The  last  week 
saw  a  number  of  these  compelled  to  close  down  or  sell  their 
plants  to  men  who  have  advantageous  contracts  yet  in  force. 
There  are  a  good  many  subterfuges  being  attempted  to  get 
powder  at  the  old  figures.  There  has  been  a  small  reduction 
in  the  price  of  caps  due  to  the  lowered  price  of  mercury  but 
this  item  is  small  as  compared  with  the  amount  of  dynamite 
used.  This  situation  means  a  further  reduction  in  the  output 
of  the  sheet-ground  camps. 
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Shipments  of  Ore  are  being  maintained,  the  pit  mines 
working  to  capacity.  Loading  is  still  going  on  from  the  stock- 
piles and  there  will  be  no  shortage.  Although  most  of  the 
Mesabi  mines  were  closed  during  the  greater  part  of  June, 
the  iron-ore  shipments  from  the  Lake  Superior  district  broke 
all  previous  records  for  a  single  month  by  over  1,000,000  tons. 
The  June  movement  amounted  to  9,500,000  tons,  against  8,400,- 
000  tons  in  May,  the  previous  record.  It  looks  very  much  at 
this  time  as  though  the  total  for  the  year  would  reach  55,000,- 
000  tons;  it  will  go  over  52,000,000  tons  if  shipments  for  the 
remainder  of  the  year  are  equal  to  last  year. 

The  I,  W.  W.  Labor  Disturbance  on  the  Mesabi  range  seems 
to  have  passed  its  zenith.  Combined  efforts  of  state  and 
county  officials,  business  men  and  mine  operators  have  re- 
stored order.  Practically  all  strike  leaders  are  now  arrested 
and  held  on  various  charges  from  minor  misdeeds  to  murder. 
It  is  estimated  that  in  the  Hibbing  district  alone  nearly  1,000 
good  miners  left  the  district  rather  than  become  embroiled  in 
a  strike.  At  3  a.m.,  July  8,  the  residence  of  Tom  Kobiach, 
Franklin  Location,  Virginia,  was  partially  destroyed  by  dyna- 
mite. Kobiach  has  continued  to  work  daily  at  the  Franklin 
mine  despite  threats  of  the  strikers.  At  Biwabik,  on  July  3,  a 
deputy  sheriff  and  a  bystander  were  killed  when  an  effort 
was  made  to  serve  warrants.  Several  other  deputies  were  in- 
jured.     Conditions    generally,    however,    are    much    improved. 

TORONTO July    10 

The  t'nnadian  Nickel-Refining-  Plant  of  the  International 
company  is  not  likely  to  be  commenced  this  year.  It  is  under- 
stood that  nothing  will  be  done  before  the  report  of  the  On- 
tario Nickel  Commission  is  presented,  and  this  is  not  expected 
until  late  in  the  fall.  The  plant,  according  to  announcement, 
is  to  be  on  a  scale  sufficient  to  supply  the  demands  of  the 
British  Empire,  and  the  report  is  expected  to  set  forth  the 
nature  and  extent  of  these  requirements.  Were  the  company 
to  proceed  with  operations  in  the  meantime,  it  might  find 
it  necessary  to  extend  or  modify  considerably  its  original 
plans.  Meanwhile,  the  delay  is  being  used  to  reinforce  the 
arguments  of  the  scare-mongers. 

The  Nickel  Question  is  coming  to  the  front  as  a  political 
issue.  A  keen  by-election  contest  for  the  representation  of 
North  Perth  in  the  Ontario  legislature  is  being  waged,  and 
the  nickel  policy  of  the  Provincial  Government  is  strongly 
attacked  by  some  of  the  extreme  advocates  of  nickel  refin- 
ing in  Canada.  A  letter  from  W.  F.  Maclean.  M.  P..  of  Toronto, 
the  leader  of  the  agitation,  who  delivered  metallurgical  lec- 
tures to  the  Parliament  last  winter  explaining  how  to  get  50 
lb.  of  nickel  alloy  from  100  lb.  of  2%  nickel  ore.  now  asserts 
that  the  International  Nickel  Co.  is  under  German  control, 
and  that  Canadian  nickel  is  being  supplied  to  the  Germans, 
and  the  Canadian  and  Ontario  administrations  are  charged 
with  pursuing  an  unpatriotic  policy  under  the  influence  of 
agents  of  the  International.  This  attack  is  practically,  though 
not  formally,  endorsed  by  the  Liberal  party  from  political 
motives,  and  may  have  an  important  influence  in  deciding  the 
election.  The  arrival  of  the  German  merchant  submarine  in 
the  States  and  the  rumor  that  nickel  will  be  a  part  of  its  re- 
turn cargo,  will  doubtless  be  used  by  these  politicians  with 
telling  effect. 


i  :.S 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  102,  No.  3 


— ■iiiiiiiiiiiiiiiiiiiw nramnraiii in iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiniiiiii mm im i mm " miiim i mmiii 

The  Mimiarf  News 


Biraniiiimiiimiiiniiiimiimiiiiiiiimiiiiiiiiiimiimiiiiiiiiiiiiiiimmiiiiiii inn immimmi imiiiiiiii mi iiiiimiiimmiimi i iiiiiimii i mi inn iiiiiiiiiiiiiiiimmmmimmiini 


ALASKA 

JAFET  LINDERERG.  of  San  Francisco,  recently  sailed 
from  Seattle  Eoi  Capi  STork  tin  district,  taking  an  engine  and 
small   mill    which    will    be    tried   out   there  during   the   summer. 

ALASKA-GASTINEAU  (Juneau)— Milled  in  June,  164,800 
tons,  averaging  Jl.oc;  in  May,  1 7 r. , - 1  r.  tons  of  $1.40  ore;  April, 
165,930  tons,  $0.94;  .March.  It;:!. 796  tons,  $1.03;  February,  122,- 
S56  tons,  $1.02;  January,  119,9  14  tons,  $1.42.  On  July  3,  milled 
S.700  tons;  second   largest  daily  mill  run   thus  far. 

ARIZONA 

Cot-hiae    County 

COBRIZA  (Johnson)— Shipping  3  carloads  of  copper  ore 
daily    to   El   Paso. 

ETZ  &  WEBB  (Johnson) — Have  set  up  20-ton  custom  mill 
near  Little  Dragoon  Mountains;  expect  to  add  concentrating 
section  soon. 

Coconino  County 

ARIZONA  NAVAJO  COPPER  (Flagstaff) — Engineers  ex- 
amining route  from  Flagstaff  to  the  White  Mesa  mines,  110 
mi.  northeast.  If  White  Mesa  property  proves  to  be  big 
porphyry  deposit,    railroad   will   be   built. 

(jreenlee  County 

ASH  PEAK  (Duncan) — Considering  installation  of  flo- 
tation; electric  plant,  compressor  and  other  heavy  machinery 
being  put  in:  Shamrock  shaft  now  down  500  ft.,  will  be  sunk 
further;  bottom  in  ore  that  runs  $12  in  silver;  1,000  tons  of 
gold-silver   ore   on   dump. 

SHANNON  COPPER  (Clifton) — Profits  for  first  five  months 
of  year  $320,000;  there  was  $560,000  working  capital  on  June 
1  after  $190,000  had  been  set  aside  to  take  care  of  Shannon- 
Arizona  Rv.  bonds.  Production  for  May  1,074,000  lb.,  which 
yielded  a  profit  of  about   $100,000. 

ARIZONA  COPPER  (Clifton)— Installation  of  85  Callow  flo- 
tation cells  at  Morenci  mill  about  completed;  will  increase  ca- 
pacity to  about  4.500  tons  daily;  main-hoist  power  being 
changed  from  steam  to  electricity;  recently  installed  Inger- 
SOll-Rand  5.600-cu.ft.  compressor  in  operation;  old  concen- 
trator at  Clifton  being  remodeled  to  treat  ores  from  Long- 
fellow North  Extension  and  King  mines;  will  have  daily  ca- 
pacity of  500  tons. 

Mnrlcopa  County 

SAMPLING  AND  ORE-PURCHASING  WORKS,  at  or  near 
Phcenix.  proposed   by  W.   B.  Twitchell  and  others. 

OVERLAND  MINES  (Wickenburg) — Shipping  carload  high- 
grade  manganese  ore  weekly  to  Lewellyn  Iron  Works,  Tor- 
rance,  Calif.;    mine    30   mi.    southwest   of   Wickenburg. 

Mohave  County 

PARAMOUNT    (Oatman) — Has    started    sinking    shaft. 

UNITED  WESTERN  (Oatman)— Drifting  north  on  500-ft. 
level. 

OATMAN  BELLE  (Oatman) — Compressor  and  hoist  in- 
stalled, and  sinking  again   in  progress. 

T(  IM  REED  (Oatman) — New  headframe  finished  for  shaft 
near    Pig  Jim   property;   sinking  started. 

OATMAN  (PIONEER  (Oatman) — Crosscutting  on  vein 
opi  ned  at  400  level;  winze  also  to  be  sunk  to  600  ft. 

LEXINGTON  (Oatman) — Development  resumed.  Eastern 
men    having    financed    operation    through    stock    underwriting. 

TIPPERARY  MIXING  CO.  (Oatman) — New  surface  equip- 
ment being  erected.  Honolulu  men  have  taken  interest.  J. 
R.  Hemphill,  secretary. 

BLACK  RANGE  (Oatman)— Drifting  on  300-ft.  level  in 
low-grade  ore.  E.  McNeal  &  Co.,  of  Chicago,  have  taken  large 
block  of  stock,  providing  funds  for  continued  development. 
•  \"  GOLCONDA  (Oatman) — New  compressor  and 
engine  being  installed  on  No  1  shaft  and  unwatering  started 
with  new  pumping  plant.  Sinking  new  shaft  on  vein  near 
Apex    Pioneer. 

OATMAN  GOLD  i  Oatman)  — E.  McNeal  &  Co..  brokers. 
(  hlcago,  have  financed  company  for  further  exploration  of 
500-ft.    level    and     i  .  niipment.       Charles    T.    Arkins 

appointed  superintendent,  vice  E.  Hilty,  resigned. 

plum   County 

0381  AND  MURPHT  (Twin  Buttes)— These  properties, 
adjoining  Bush  &  Baxter  mine  of  American  Smelting  and 
Refining  Co.,  have  been  option.  I  I,.  I\  B.  Weeks,  of  Tucson, 
for  U.  S.  Smelting,  Refining  and  Mining  Co. 

IMnnl    County 

MAGMA  (Superior) — New  lori-ton  zinc  concentrator  mak- 
ing good   progress:   will   i.    in   operation   soon. 

CHILDS  (Winkelman) — Molybdenum  prospect,  on  Copper 
Creek,   recently  taken  over  by  Col.  Epes  Randolph. 

FINNEY  COPPER  (Christmas)— Churn  drilling  will  be 
started    soon.      Drift   on    100-ft.    I         I  ore   carrying   gold 

and    silver. 

PINAL  pEVELO]  ■■  loned  Barbarosa 

group   of   16   claims;   hoist  and   600-cu.ft.   compressor   ordered 
John   C.   Devine,   manager. 


TROT  ARIZONA  COPPER  (Troy)— Force  on  old  Troy  mine 
soon  to  be  increased;  Rattler  shaft  down  160  ft.,  and  cross- 
cut being  driven  southward  to  cut  main  orebody;  Buckeye 
shaft  down  500  ft.,  from  which  point  crosscut  will  be  run  to 
cut  Climax  fault,  1,000  ft.  distant;  Alice  shaft  down  400  ft., 
passed  through  4%  copper  sulphide.  John  Galvin  and  H.  C. 
Rogers  of  New  York,  and  Charles  H.  Barney,  of  Boston,  in- 
terested; Roy  G.  Mead,  superintendent. 

Yavapai   County 

ARIZONA  &  CALIFORNIA  MINING  CO.  (Prescott) — En- 
countered high-grade  gold-silver  ore  in  vein  cut  in  Sham- 
rock claim  of  New  State  group,  8  mi.  south,  while  crosscutting 
to  tap  vein  in  130-ft.  shaft.  Shipments  to  begin  when  air 
connection  has  been  made.     W.   S.  Wilhelm,   president. 

UNITED  VERDE  EXTENSION  (Jerome) — Letter  to  stock- 
holders states  that  orebody  on  1,400-ft.  level  has  been  de- 
veloped by  about  2,000  ft.  of  lateral  workings  in  ore,  two 
raises  100  ft.  above  1,400-ft.  level  and  several  raises  in  ore; 
winze  being  sunk  at  about  center  of  orebody  on  1,400-ft. 
level  to  at  least  200  ft.  Careful  sampling  on  1,400-ft.  level 
shows  16%  copper,  and  up  to  present  have  blocked  out  up- 
wards of  600,000  tons  of  ore.  It  is  proposed  to  sink  new  two- 
compartment  shaft  to  be  used  exclusively  for  hoisting  ore. 
After  completion  of  winze  and  new  shaft,  it  is  intended  to  sink 
Edith   shaft   to   greater   depth. 

Yuma    County 

A.  L.  KREISS,  representing  Los  Angeles  men,  has  been 
examining  conditions  at  Parker  with  a  view  of  erecting  a 
200-ton   smelting    plant    if   tonnage   is   assured. 

ZEROLITE-MAMMON  (Parker) — Tractor  purchased  to  haul 
ore   to  Parker;   initial  shipment  made   to  Garfield,   Utah. 

YUMA  CONSOLIDATED  (Quartzite) — Gravel  in  shaft  from 
80-  to  95-ft.  point,  bedrock,  averaged  $5.24  per  cu.yd.  Second 
shaft    being   started,    200   ft.   away. 

BILLY  MACK  (Parker) — Chicago  and  Kansas  City  men 
made  final  payment  on  control  stock  of  H.  S.  Griswold,  of 
Phoenix,  and  H.  Tharpe,  of  Parker;  property  6  mi.  north  of 
Parker. 

CALIFORNIA 
Inyo  County 

JUMBO  (Darwin) — This  claim,  optioned  by  Darwin  Devel- 
opment Co.,  developing  favorably;  several  carloads  of  high- 
grade  silver-lead  ore  have  been  mined. 

WILSHIRE  BISHOP  CREEK  CO.  (Bishop) — At  meeting  on 
July  1  all  acts  of  directors  were  approved:  audit  by  Audit  Co. 
of  Los  Angeles  complete  but  not  ready  for  presentation; 
stated  to  be  "favorable  to  management."  "Contribution  plan" 
of  Feb.  28  circular  brought  in  $30,473;  outstanding,  $41,860. 
Report  of  engineer,  E.  W.  Walter,  dated  Oct.  1,  1915,  recom- 
mended increasing  50-ton  mill  to  100  tons;  ore  reserves  not 
specifically  stated.  Title  to  mine  now  appears  to  be  in  name 
of  Rocky  Point  Consolidated  Mines  Co.,  Gaylord  Wilshire. 
president. 

Kern  County 

FURTHER  GOLD  STRIKES  reported  from  Randsburg  fol- 
lowing the  finds  of  Mapes  and  Weaver  about  midway  between 
the  old  camps  of  Goler  and  Garlock. 

Nevada   County 

MURCHIE  (Nevada  City)— This  mine,  bonded  to  H.  W. 
Miller,  of  654  W.  51st  St.,  New  York,  is  to  be  reopened.  About 
75  men  formerly  employed. 

ALASKA  (Nevada  City) — Reported  long  drainage  tunnel 
will  be  driven  to  develop  mine  at  depth  and  avoid  the  $2,000 
monthly  pumping  expense,  which  caused  property  to  be  closed. 

Plumas  County 
ENGELS   COPPER    (Keddie) — Driving    4,000-ft.    adit   to   cut 
orebodies  750  ft.  below  present  workings.     Flotation  recovery 
reported  to  be  83%;  mill  capacity  increased. 

Shasta  County 

MAMMOTH  COPPER  MINING  CO.  (Kennett) — This  com- 
pany will  erect  electrolytic  zinc  plant  to  treat  its  zinc  ores, 
and  zinkiferous  baghouse  dust  from  its  copper-smelting  plant. 
High-grade   zinc   ore   formerly   went   to   Kansas   smelteries. 

Sierra   County 

CUBA  (Downieville)— This  gravel  mine  at  Shady  Flat  on 
the  Yuba  has  been  bonded  by  John  T.  Mason  to  Thomas  Wil- 
son,  who   is   installing   pumping  and   hoisting  plant. 

GOLD  BLUFF  (Downieville)— Aerial  tramwav  being  ex- 
tended from  the  Meservey  to  the  Oxford  tunnel.  Ore  will 
then  be  mined  from  both  tunnels  and  sent  to  the  20-stamp 
mill.  Controlled  by  Cliff  Leasing  Co.,  of  Salt  Lake  City;  Grant 
Snyder,  manager. 

Siskiyou   County 

BLUE  WEDGE  (Copper) — This  copper  deposit  being  devel- 
oped by  New  York  syndicate. 

ST.  ALBANS  MINING  AND  MILLING  CO.  (Medford,  Ore.) 
— Recently  incorporated  to  work  22  copper-gold-silver  claims 
near  Copper:  vein  20  to  50  ft.  wide  in  places.  Erecting  camp 
buildings.     Henry   Callaghan.   manager. 

Trinity  County 

TRINITY  DEVELOPMENT  CO.  (Carrville)— Construction 
of  hull  under  way  and  much  of  machinery  for  new  steel 
dredge   on   ground. 
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COLORADO 
Clear    Creek    County 

BELLMAN  (Idaho  Springs) — Hutchinson  lease  has  opened 
6-ft.    vein    of   $9   milling   on-.      Bert    Zilei\    superintendent. 

McCLELLAND  TUNNEL  (Idaho  Springs)  — Development 
proceeding;  recently  cut  old  Freeland  vein.  W.  L.  Shaffer, 
manager. 

COMSTOCK  (Idaho  Springs)— Shaft  sunk  to  500  ft.  Large 
vein  of  low-grade  ore  opened,  containing  stringers  of  moly- 
bdenite.    Richard  Staley,  lessee. 

LAKE  (Idaho  Springs) — Moore  &  Bell,  who  recently  ac- 
quired Mosher  lease,  have  developed  payable  ore  and  will 
ship   25   tons  per   day.      H.   N.   Jones,   superintendent. 

NEW  LIFE  TUNNEL  AND  MINING  CO.  (Idaho  Springs) — 
Recently  incorporated  to  take  over  the  Hooaac  tunnel  prop- 
erty and  other  mines.  Incorporators  are  E.  D.  Quigley,  H.  C. 
Perks  and  F.  A.  Armour. 

Lnke  County 

FRYER  HILL  PROPERTIES  nearly  drained.  Water  in 
Harvard  shaft  15  ft.  from  bottom  and  preparations  for  shaft 
sinking   completed. 

REVEILLE  (Leadville) — Lessees  on  this  California  Gulch 
property  making  regular  shipments.  Work  being  done  through 
upper  tunnel,   but  lower  tunnel  will  be  opened. 

WOLFTONE  (Leadville) — Water  being  lowered  to  980-ft. 
level.  Heavy  flow  encountered  between  fourth  and  fifth 
levels   where   several   large   stopes   must   be   drained. 

I  .ii   Plntn  County 

COPPER  HILL  (La  Plata) — Flotation  process  will  be  in- 
stalled. 

Pueblo    County 

COLORADO  FUEL  &  IRON  CO.  (Pueblo)— New  by-product 
coking  plant  will  be  installed  in  Minnequa  steel  plant.  In  ad- 
dition to  coke,  gas.  tar  and  ammonia  liquor  will  be  saved. 
Gas  and  tar  will  be  used  in  steel  plant;  ammonia  manu- 
factured into  fertilizer. 

Ouray   County 

SUTTON    (Ouray) — Mine    being    examined    for    purchase. 

CAMP  BIRD  (Ouray) — Mill  going  out  of  commission,  pend- 
ing completion  of  the  10,700-ft.  development  tunnel. 

San  Miguel  County 

TOMBOY  (Telluride) — Mill  crushed  in  June  13,000  tons, 
yielding  bullion  $39,900.  concentrates  $55,000;  expenses  $66,- 
250;   operating   profit   $28,650. 

Summit  County 

WATERLOO    (Montezuma) — Will   be   reopened. 

OLD  UNION  (Breckenridge) — Crosscutting  commenced 
from  75-ft.  level  to  open  vein  disclosed  by  dredging  opera- 
tions. 

WELLINGTON  (Breckenridge) — Second  roaster  for  con- 
centrates will  be  installed.  Water  in  Sallie  Barber  shaft 
being  lowered  by  bailing. 

TONOPAH  PLACERS  CO.  (Breckenridge)  —  Sure  Thing 
shaft  unwatered  and  driving  to  cut  zinc-lead  oreshoot  dis- 
covered by  dredge.  Three  dredges  now  in  operation,  one  in 
French  Gulch,  one  on  Swan  River  and  one  on  Blue  River. 

Teller  County 

ELKTON  (Elkton) — Leasers  working  dump  at  main  shaft 
are  shipping  about  15  carloads,  monthly,  running  about  $6 
to   $8   per   ton. 

ISABELLA  (Victor) — Shipped  about  2.000  tons  in  June. 
Buena  Vista  stope.  fifth  level  yielding  high-grade  ore;  two 
cars    recently    brought    $3,600. 

PRINCE  ALBERT  (Cripple  Creek) — After  long  idleness, 
shipments  again  going  forward — from  the  Vetter  lease  of  this 
Beacon  Hill  property. 

CONNECTICUT 

TUNGSTEN  CO.  OF  AMERICA  (Long  Hill)— This  old 
tungsten  property,  about  8  mi.  north  of  Bridgeport,  is  to  be 
equipped  with  a  100-ton  mill  to  operate  on  the  blanket  de- 
posit reported  to  average  2  to  3^  WOs;  higher  grade  ore 
found  in  pegmatite  dikes.  New  York  offices.  115  Broadway; 
Kirby  Thomas,  120  Broadway,  consulting  engineer. 

IDAHO 
Lemhi  County 

LATEST  OUT  (Gilmore) — Leased  Cook  and  Roy  Lauer 
claims  above  600  level  from  Gilmore  Mining  Co.  and  will  open 
from  Latest  Out  workings.     Ralph  Nichols,  manager. 

PITTSBURGH-IDAHO  CO.  (Gilmore)— Mining  about  1,200 
tons  monthly  of  neutral  30c;  lead-carbonate  ore.  containing  Vz 
oz.  silver  per  unit  of  lead.  Has  also  encountered  high-grade 
gold  ore  as  did  other  mines  of  camp — Allie  and  Gilmore.  Sink- 
ing winze  from  600  level.  Plan  to  sink  new  vertical  shaft 
from  400-ft.  or  transportation-tunnel  level  to  800-ft.  level. 
Over    90    men    working.      A.    S.    Ross,    manager. 

GILMORE  MINING  CO.  (Gilmore) — Raising  from  800-ft. 
or  transportation-tunnel  level  to  connect  with  Latest  Out's 
600  level,  establishing  better  ventilation  and  outlet  for  latter's 
ores.  Raise  up  60  ft.;  at  30  ft.,  drift  opened  3-ft.  lead  carbonate 
ore,  carrying  silver;  two  cars  shipped  ran  20r^  Pb,  22  oz.  Ag 
and  $1.40  Au.  Gold  vein  opened  at  400  ft.  in  Martha  shaft: 
drifted  on  for  1,000  ft.  to  the  north  on  300-ft.  level.  About 
20  men  working.     Edgar  C.  Ross,  manager. 

ShoHhone   County 

.CHICAGO-BOSTON  MINING  CO.  (Wallace) — After  tests  in 
Western  Union  mill,  company  has  decided  to  erect  200-ton 
flotation  mill  for  its  properties  in  Lake  Creek  district. 

GREAT  WESTERN  MINING  CO.  (Wallace) — Being  reor- 
ganized. W.  P.  Heimbach  and  other  Duluth.  Minn.,  men.  on 
directorate  with  George  Edimster.  of  Wallace.  New  develop- 
ment campaign  planned. 


FEDERAL  (v*  illaee)— Output  at  Morning  mine  being  in- 
creased; milling  facilities  already  enlarged  to  hand].-  aug- 
mented   i luctlon       All    mines   produced    in   first   quartet,    thl 

year,    31,844    tons   shipping   ore   and   concentrates;    gross 
ings,  $356,125;  net,  $290,890. 

GEORG1  \ 

.  REPUBLIC  MINING  CO.  ( Andersonville)— This  bauxite 
mine    shipping    45    tons    daily.      J     II     Harris,    manager. 

.NEW     JERSEY     ZINC    CO.     (Cartersville)— This    company, 
Which    recently    pun  has.. 1    American    Ochre    Co.    property,    has 
bought    the    Norris    barite    land,    40    acres,    adjoining;    also 
tains  ocher.     Both    properties    will    be   operated    under   sun.  im 
tendency  of  L.   1 :.    Uon.melsdoif. 

MICHIGAN 

Copper 

ISLE  ROYALE  (Houghton) — Rock  production  now  close  to 

SO, 000  tons  monthly. 

CASS  COPPER  (Ontonagon) — Second  diamond  drill  hole 
now  being  started;  first  hole  down  450   ft. 

VICTORIA  (Victoria) — Increased  production  from  this 
property  delayed  by  exigencies  of  new  hoist  installation. 

ADVENTURE  (Greenland)— Two  weeks  will  be  required 
for  unwatering  and  it  will  probably  be  a  month  before  hoist- 
ing of  ore  can   begin. 

.  AHMEEK  (Ahmeek) — Seventh  stamphead  now  in  commis- 
sion; eighth  head  will  not  be  ready  for  about  six  weeks  as 
additional  boiler  is  awaited;  a  2,500-kw.  turbine  for  mine  use 
is  also  to  be  installed. 

MINNESOTA 
Cuyunn  Rnnge 

ROWLEY  (Barrows) — Shaft  down  60  ft.;  300  gaL  of  water 
per  minute  encountered. 

ADBAR  (Brainerd) — Raising  1,600  gal.  of  water  per  min- 
ute.     Shaft   down   75   ft.;    25   ft.    still    to   go. 

FLYNN  (Manganese) — E.  J.  W.  Donahue  and  Duluth  asso- 
ciates have  started  sinking  a  6x8-ft.  shaft.    Two  drills  at  work. 

JOAN  MINING  CO.  (Duluth)— Incorporated  to  hold  leases 
in-  Sec.  3.  49-27.  Properties  partially  drilled;  contain  man- 
ganiferous  iron  ore  of  good  grade.  Capt.  M.  L.  Fay,  Duluth, 
secretary-  treasurer. 

CUYUNA-SULTANA  (Ironton) — Thus  far  nearly  30,000  of 
season's  estimated  80.000  tons  have  been  shipped.  Under- 
ground connection  between  No.  1  and  No.  2  shafts  nearly  com- 
pleted. New  office,  dryhouse  and  manager's  residence  recently 
erected. 

MeMnbl  Range 

OLIVER  IRON  MINING  CO.  SHIPMENTS  from  Lake  Supe- 
rior districts  for  the  season  to  July  8  aggregated  11.000,000 
tons,  as  against  8,000.000  on  same  date  in  1915. 


MISSOURI 

Southenttt    Missouri 

BENEDICT  J.  BAKER,  of  Boston,  president  of  the  Baker 
and  the  Boston-Elvins  companies,  is  drilling  large  acreage 
northwest    of    Bonne    Terre. 

BAKER  LEAD  CO.  (19  Congress  St..  Boston,  Mass.) — Doing 
much  surface  drilling  in  connection  with  development  of  Day- 
tract  at  Leadwood. 

BOSTON-ELVINS  LEAD  CO.  (Elvlns)— Shaft  down  450  ft. 
on  tract  drilled  by  this  Boston  company.  Making  prepara- 
tions to  hoist   1,000  tons  per  day. 

MINE  LA  MOTTE  (Mine  La  Motte) — This  property,  com- 
prising 37,600  acres  in  Madison  County,  is  reported  sold  to  the 
Valley  Material  and  Transportation  Co.  of  St.  Louis,  a  new 
corporation  in  which  A.  J.  Meier,  of  the  old  Mine  La  Motte 
company,  is  interested.  Crushed  limestone  is  expected  to  be 
an  important  product  of  the   new  company. 

Joplfn    District 

DR.    CARD   CO.    (Galena,    Kan.) — Will   erect   mill   on   lease 

Shoman  &  Stice  land.  Five  drill  holes  put  down  all  showed 
ore;   will  continue  drilling. 

ONCE  MORE  (Joplin) — Underground  siphon  being  used  to 
bring  water  from  field  shaft  to  mill  pond.  Water  raised 
about    20    ft. 

BLATCHLEY  (Joplin) — Planning  installation  of  steam 
shovel  at  tailing  mill  on  Sweetwater  lease;  scraper  method 
inadequate. 

COMMERCE  (Commerce.  Okla.) — Will  erect  new  mill  on 
Goodwin  &  Cooper  land,  north  of  Picher,  just  south  of  Kan- 
sas-Oklahoma state  line.  Drilling  shows  ore  at  225  ft.  New 
shaft  down  40  ft. 

UTAH-MISSOURI  (Neck  City) — Building  1,000-ton  mill  on 
recently  drilled  tract.  Ore  from  1S7  to  222  ft.;  semi-hard 
ground;  about  4  9!  recovery.  H.  R.  Trenholm,  manager.  Mine 
to  be  known  as  the  Goldfleld.  Company  also  operating  Luckv 
Tiger  and  Cocklebur  at  Neck  City.  New  shaft  being  sunk 
on  Big  Four  lease  will  be  connected  by  1,000-ft.  tram  with 
Lucky   Tiger   mill. 

Northern    Arkansns 

IN  JUNE  59  CARLOADS  of  blende  and  zinc-carbonate  ore 
were  shipped  from  this  field  and  at  least  30  carloads  were 
produced  and  are  being  held  in  bins  for  better  prices.  Of 
the  cars  shipped.  36  were  from  the  Rush  camp,  four  from 
Dodd  City,  four  from  Cow  Creek,  four  from  Water  Creek,  four 
from  Kingdom  Springs,  five  from  Zinc,  twelve  from  Searcy 
County,  and  one  from  Baxter  County.  It  is  expected  that  nearly 
100  cars  will  be  produced  during  July,  as  several  new  mills 
are  starting  or  will  be  in  operation  before  end  of  month.  The 
Edith,  the  Silver  Run  and  the  Moark  mills  were  recently 
started,  the  Dixie  Girl,  the  White  Eagle,  the  Sure  Pop  No.  2. 
the  Washington,  the  Chickasa  and  the  Omeara  will  have  new- 
plants   in  operation   by  August. 


1  <>0 


ENGINEEKING  AND  MINING  JOURNAL 


Vol.  102,  No.  3 


MONT \N  \ 
Madison    Count? 

MOFFIT    (Twin    Bi  pments   suspended    from    this 

propertv  in  Bear  Gulch  Has  shipped  two  cars  weekly  since 
April. 

Mineral    County 
TARBOX  (Saltese) — Shaft  is  down  nearly  to  700  level     Will 
be   carried    to    1.000    level.      Fine   orebody   opened   on    400   level. 

cuts  will  be  driven  on  •" 600  and  700  levels  to  intercept 

same   orebody.      Nearly    10,000   tons   of   ore   on   dump   assaying 
lead,  9  o"z.  sllvi  Inc.     Plans  for  mill  being  com- 

Sllver    »"»    t  ountj 
EAST     BUTTE      (B  production     estimated     at 

0     1918,  about    6.661,000  lb.,  or  at  a  rate 

lb    i»  r  annum. 

ANACONDA  (Butte)-  \t  Emma  mine,  everything  is  in 
readiness    for    sinking  '       to    1.600    level.      New- 

engine   In  place  and   other  equipment   ready   for   this   work,  as 

m,11    as    for    stoping    the    zinc    ore    as    - i    as    the    reduction 

plants  are    r<  cutting   on   the   1.600   level   of  Gagnon 

mine  is  being  rushed;  about  300  ft.  more  is  to  be  done  before 
:i  will  be  reached  and  raising  can 
bl  -in. 

BUTTE  &  SUPERIOR  (Butte) — First  Butte  company  to 
tile    i.  p  proceeds    with   county    assessor   for   purpose 

lort  shows  that  for  fiscal  year  June,  1915, 
to  June  1916.  net  proceeds  were  $10,497,079.  as  against  $2,- 
648  451  before.      Report  also  shows   that    591.562   tons 

of   ore  ed    of   gross   value   of    $20,271,949,   an    average 

of  $34  269  per  ton.  Cost  of  extracting  was  $5,488  per  ton: 
transportation,  $2.15:  ore  dressing.  $0.7149  per  ton.  Total 
disbursements  were  $4,229,117,  as  follows:  Labor,  $2,217,755; 
supplies  $1,028,521;  construction  work,  $605. S24;  improvements 
at  Black  Rock  mine.  $414,034.  Program  of  improvements  in- 
volves expenditure  of  $1,000,000.  principal  feature  being 
sinking  of  the   two  new  shafts. 

NEVADA 

Esmeralda  County 

REORGANIZED  BLUE  BULL  (Goldfield) — Drifts  on  700-ft. 
level  continue  to  follow  large  quartz  bodies  yielding  occasional 
encouraging    assays. 

GOLDFIELD  CONSOLIDATED  (Goldfield) — June  estimateu 
production.  2!". tons:  extraction.  $185,000;  operating  ex- 
penses, $145,000:  net  realization.  $40,000.  May  final  results,  net 
realization,    $50,693    from    32,400    tons:    net  cost,    $4.66    per   ton. 

Humboldt  County 

ROCHESTER  MINES  CO.  (Rochester) — Pres.  A.  L.  Fried- 
man states  present  milling  plant  will  be  enlarged  to  capacity 
of  about  200  tons  per  day.     Excavation  under  way. 

PACKARD  NORTH  EXTENSION  (Lovelock) — Leasers  re- 
cently shipped  70  tons  $30  ore.  Tunnel  B.  projected  to  cut 
extension  of  Packard  vein,  has  about  40  ft.  to  go. 

ROCHESTER  CONSOLIDATED  MINES  CO.  (Rochester)  — 
Incorporated  to  develop  group  of  six  claims  near  Weaver 
claims  of  Rochester  Mines  Co.;  Joseph  C.  Colligan,  Pres. 

ROCHESTER  LIMERICK  (Rochester) — Company  organized 
to  develop  ground  north  of  Rochester  Merger;  C.  N.  Miller, 
president.  Main  tunnel,  now  in  550  ft.,  to  be  driven  addi- 
tional 350  ft.  to  encounter  vein  on  Lucky  Joe  claim. 

Lincoln   County 

CONSOLIDATED  MINING  AND  SMELTING  CO.  (Pioche) 
— New  company  to  operate  property  in  Freiburg  district. 
Some  equipment  being  hauled  and   pipe   line  laid. 

Lyon    Couuty 

COMO  CONSOLIDATED  MINES  CO.  (Dayton) — Organized 
by  II.  C.  Cutler  and  associates  to  take  over  the  Nevada  Deep 
Mines  Co.,  Peer  and  Lucky  Sunday  group.  Equipped  with 
modern  stamp  mill  and  100-ton  cyanide  plant.  Deeper  develop- 
ment will  be  undertaken. 

Nye   County 

TONOPAH  ORE  PRODUCTION  for  week  ended  July  1  was 
9.043  tons  valued  at  $189,934  compared  with  9.075  tons  for 
week  previous.  Producers  were:  Tonopah  Belmont,  2,997 
tons;  Tonopah  Extension.  2,200;  Tonopah  Mining.  1,800;  Jim 
Butler.  S00;  West  End,  643;  Halifax,  210;  Rescue-Eula,  178; 
miscellaneous,   215   tons. 

WEST  TONOPAH  (Tonopah) — Sinking  resumed:  stated  that 
shaft   passed   out   of  capping  into   trachyte   at   about    850   ft. 

REORGANIZED  WHITE  CATS  i  Manhattan) — Crosscut 
from  bottom  or  310-ft.  level  encountered  vein;  width  and  value 
not   yet  announced. 

TONOPAH  EXTENSION  (Tonopah) — May  profit  $56.S1S. 
from  treatment  of  8,055  dry  tons  having  net  value  of  $130,- 
743.    Expect  to  complete  repairs  to  Victor  shaft  by  August. 

TONOPAH  DIVIDE  MINING  CO.  (Tonopah) — Property  at 
Gold  Mountain,  six  miles  smith  ..(  Tonopah.  Grimes  &  Hanson 
lease  recently  shipped  to  West  End  mill  60  tons  returning  $64 
per  ton. 

\\  hlte  Pine  County 

NE  PLUS  ULTRA  (Hamilton) — Producing  about  100  tons 
monthly  of  high-grade  ore.  Considerable  ore  sacked,  awaiting 
shipment  via  Eureka  to  Salt  Lake  smelteries.  Working  11 
men. 

NEW    MEXICO 

firant    County 

DAVID  GOUGH,  of  El  I'aso.  is  developing  a  disseminated 
copper-sulphide  deposit   in   the  Steeplerock  district. 

MANHATTAN  (Santa  Rita) — Phillips  &  Morgan  shipping 
to  Douglas. 

LAST  CHANCE  iLordsburg) — Robert  F.  Fritz  has  re- 
opene  1    this   mine. 

VOLCANO  'Steins) — Taken  over  by  Faris  V.  Bush  and  as- 
sociates, who  may  erect  cyanide  plant. 


CHINO  (Hurley) — In  five  months  ended  May  31  produced 
12  lb.  copper.     Flotation  being  installed. 

W  U.TER  INTERRIEDEN  AND  C.  TREADWAY  (Lords- 
burg) Have  purchased  Harris  &   Spence  lease  on   the  Nevada 

claim    of   "S5"    mine. 

PROGRESS  MINING  CO.  (Steeplerock) — New  organization, 
composed  of  James  V.  Parks,  Charles  Hanson  and  L.  A.  Hoh- 
stailt.  to  develop  claims  lying  northwest  of  the  Carlisle,  on  the 
vein. 

85  MINING  CO.  (Lordsburg)— Order  duplicating  present 
Deisel  power  plant  sent  to  Lyons-Atlas  Co.,  Indianapolis; 
will  bring  plant  up  to  about  900  hp.;  500-ft.  point  reached  in 
sinking  and  crosscuts  will  soon  be  underway.  Flotation  plant 
under    consideration.      A.   J.    Inderrieden   manager. 

UTAH 
Beaver  County 

MAJESTIC  MINES  CO.  (Milford) — Elephant  shaft  on 
Hoosier  Boy  claim  will  be  sunk  from  600  to  the  1,000  level. 
Old  Hickory  shaft  will  also  be  deepened.  A.  D.  Moffat, 
manager. 

Box  Elder  County 

LAKEVIEW  (Promontory  Point) — Shipped  in  June  15  cars, 
four  of  lead  ore  and  11  of  zinc.  Winze  from  new  lower  levei 
still  in  good  lead-zinc  ore.     S.  S.  Arentz,  manager. 

Millard  County 

KING  SILVER-COPPER  MINING  CO.  (Delta) — Incorpor- 
ated to  operate  silver-copper  and  silver-lead  claims  near 
Whiskey  Creek  Spring,  20  mi.  east  of  Delta;  B.  F.  Johnson, 
manager. 

BEAVER  RANGE  MINES  CO.  (Blackrock) — New  company 
to  acquire  10  claims  in  Mineral  Mountain  Range.  10  mi.  south- 
east. Both  copper  and  lead  veins  opened  by  1.500  ft.  of  adits 
and  shafts.  John  B.  Taylor,  of  Salt  Lake  City,  president; 
William  W.  Moody,  superintendent. 

Salt  Lake   County 

SOUTH  HECLA  (Alta) — Shipping  50  tons  daily  from  the 
Wedge  workings.   250  and   350  levels. 

MICHIGAN-UTAH  (Alta) — Copper  Prince  tunnel  now  in 
1.400  ft.,  having  been  driven  240  ft.  in  June  by  two  shifts. 
Narrow  vein  of  good  grade  followed  for  about  50  ft. 

EMMA  (Alta) — This  old  mine,  held  by  Jesse  Knight  for  a 
number  of  years,  has  just  been  optioned  to  Charles  W.  Belser, 
of  New  York,  by  A.  O.  Jacobson.  who  has  lately  been  doing 
some  work  on  the  Bay  City  tunnel  level.  Mine  comprises  six 
claims  covering  about  60  acres  and  was  famous  producer.  Not 
known  whom  Mr.   Belser  represents. 

Summit  County 

PARK  CITY  SHIPMENTS  for  June  were:  Silver  King 
Coalition,  54  cars;  Ontario.  30;  Ontario  Federal  Leasing.  12; 
Judge.  44;  Silver  King  Consolidated.  20;  Daly-West,  23;  Daly. 
4;  New  Quincy.  3;  American  Flag,  2;  Daly-West  Quincy  Lease, 
2;  Western  Ore  Purchasing  Co..  3;  Charles  Moore,  1;  E.  J. 
Beggs.  2;  Park  City  Mines,  2;  Broadwater  Mills.  4;  total, 
206  cars,  or  8,589  tons. 

VERMONT 

Oranue    County 
VERMONT  COPPER  CO.    (South  Strafford) — This  company 
is  arranging   to   resume   smelting   operations   on   300-ton    basis, 
following    preliminary    tests    by    George    A.    Guess.      About    30 
men   working.     New  York  office,   576   Fifth   Avenue. 

CANADA 
Ontario 

CROESUS  (Munro  Township) — A  2-ft.  vein  encountered  in 
shaft  at  400  ft. 

DOME  LAKE  (Porcupine) — Orebody  cut  on  300-ft.  level, 
proved   for  150  ft. 

QUAKER  CITY  (Cobalt) — The  200-ft.  shaft  unwatered  and 
will   be   put  down   farther. 

DOME  EXTENSION  (Porcupine) — Diamond-drill  hole  300 
ft.    east   of   Dome    property    has    cut    75-ft.    vein. 

ADANAC  (Cobalt) — Native  silver  opened  in  vein  at  315 
ft.,   west   winze.      Vein   runs  up   to   14  in.   in  width. 

RED  JACKET  (Cobalt) — Homer  Gibson  and  associates 
working  this  property  on  lease;  William  Hatch,   in  charge. 

DOME  (Porcupine) — Yield  for  June  was  $179,000  from  36,- 
700  tons  of  ore;  average  yield  $4.88   per  ton:   cost   $2.62. 

WRIGHT-HARGRAVES  (Kirkland  Lake) — Operations  re- 
sumed; two  surface  veins  containing  visible  gold  and  tellur- 
rides. 

McKINLEY-DARRAGH  (Cobalt) — Crosscutting  at  400-ft. 
level  to  pick  up  veins  encountered  on  the  200.  Upper  levels 
showing  better  than  expected. 

TOUGH  OAKES  (Kirkland  Lake) — Shipments  between  $S0,- 
000  to  $100,000  per  month.  Mill  treating  about  125  tons  per 
day.  21  drills  running,  but  only  one  of  the  compressors;  not 
more    than    800    hp.    available. 

GATINEAU  ZINC  (Burbidge  Station) — New  deposits  of 
zinc  ore  discovered  on  this  location;  original  find  was  made 
last  fall  by  J.  D.  McFarlane  and  Dennis  Callahan.  Vein 
trenched  across  at  intervals  of  1.400  ft.  showing  ore  from  6 
to   15   ft.    wide   in  places. 

COLOMBIA 

PATO  MINES.  LTD.  (Zaragoza) — Rich  cleanups  obtained 
by  dredge  in  June.  For  15  days  ended  June  22,  dredge  dug 
68,465  cu.yd.   yielding   $96,494,   or  about   $1.40   per  cu.yd. 

CHOSEN 

ORIENTAL  CONSOLIDATED  (Unsan) — June  cleanup.  $128.- 
600.  Details  of  Mav  cleanup:  Tabowie  mill  bullion,  $26.34S: 
Taracol,  $28,263;  Maibong,  $22,985;  Taracol  cyanide  bullion, 
$51,586;  Maibong  tube-mill  bullion.  $3,800;  total,  $132. 9S3;  tons 
milled,  27,164. 
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Metal   Markets 

NEW  YORK — .Inly  12 

All  of  the  principal  markets  during  the  last  week  exhibited 
a  continuance  of  the  reactionary  tendency.  The  statistical  po- 
sition of  both  copper  and  lead  is  good,  that  of  spelter  is  not 
so  good,   but   in  all  cases  there   is  an  absence  of  buyers. 

Copper,   Tin,   Lead    'and   Zinc 

Copper — Scarcely  any  business  was  done,  but  copper  was 
freely  offered  in  large  quantities  by  several  first  hands  who 
were  seeking  to  find  a  level  at  which  buyers  would  be  inter- 
ested. The  principal  producers  continued  out  of  touch  with 
the  market,  their  output  being  entirely  sold  out  far  ahead, 
probably  to  Oct.  1  on  the  average.  Indeed,  they  are  finding 
it  difficult  to  ship  copper  rapidly  enough  to  fill  their  contracts. 
Other  interests  that  are  not  so  well  sold  offer  liberally  fin- 
deliveries  beginning  with  September,  and  others  will  supply 
August  copper  on  contracts  coupled  with  September  and 
October,  without  difference  as  to  price,  although  for  August 
copper  alone  a  premium  would  be  asked. 

The  market  declined  from  day  to  day  on  free  offerings, 
without  developing  business.  Domestic  consuming  interests 
intimated  that  they  might  be  buyers  of  large  quantities  at 
23c,  r.  t.,  but  they  refused  to  make  firm  bids  and  no  seller 
cared  to  go  so  low.  There  is  also  much  reason  to  believe  that 
there  is  a  latent  buying  power  from  abroad,  which  "will  be 
exercised  as  soon  as  terms  become  attractive. 

Visible  Stocks  of  Copper  In  Europe  on  June  30:  Great 
Britain.  4.21S;  France,  3.3S5;  afloat  from  Chile,  2,225;  afloat 
from  Australia.  4,000;  total.  13.828  long  tons,  or  30.974.720  lb. 
This  is  an  increase  of  1.569  tons  over  June  15,  and  of  146  tons 
over  the  May  31  report. 

Tin — This  market  was  very  quiet,  buyers  holding  back. 
The  market  declined  a  little  in  sympathy  with  London  and  in 
the  absence  of  buying  interest  here. 

Visible  Stocks  of  Tin  on  June  30.  including  tin  afloat:  Lon- 
don. S.7S6;  Banka  and  Billiton,  4,040;  United  States,  excluding 
Pacific  ports,  6.537;  total,  19,363  long  tons.  This  is  a  de- 
crease of  254  tons  from  May  31.  but  an  increase  of  3.406  tons 
over  June  30  of  last  year. 

Lead — Following  the  reduction  by  the  A.  S.  &  R.  Co.  late 
Wednesday  afternoon,  a  rather  large  business  was  done,  but 
from  the  outset  the  new  price  of  the  A.  S.  &  R.  Co.  was  cut  by 
independent  producers,  even  as  much  as  $3  per  ton.  Produc- 
ers who  were  sellers  of  lead  at  6.40c,  New  York,  right  through 
the  week  steadily  failed  to  get  business.  In  the  last  half  of 
the  week  the  demand  flattened  out  materially,  and  the  sales 
reported  on  Tuesday  and  Wednesday  were  relatively  small.  At 
the  close  there  were  sellers  at  6.35c.  New  York. 

The  St.  Louis  market  declined  in  about  the  same  way  as 
New  York.  Sales  of  lead  on  the  Pacific  Coast  were  made  at 
t%c,  for  export. 

Spelter — The  decline  continued  from  day  to  day,  but  early 
in  the  week  the  point  was  reached  at  which  buyers  were  in- 
terested, and  from  that  time  on  sales  were  much  larger  than 
in  the  previous  week.  To  a  considerable  extent  the  purchases 
were  short-covering,  including  buying-in  by  smelters  who  had 
previously  sold  ahead  and  had  been  delayed  in  making  their 
expected  new  production,  but  there  was  also  some  buying  by- 
domestic  consumers.  Europe  made  bids  for  spelter  at  a 
little  below  the  market.  There  is  reason  to  believt  that  there 
is  a  considerable  buying  power  that  will  be  exercised  at  a 
level  not  much  below  the  present. 

At  the  close  spot  and  July  spelter  was  quoted  at  814c 
August  at  8<5  S'i.  September  at  7%  @>Se.  Contracts  running  far 
ahead  were  made  at  considerably  lower  figures,  business  cov- 
ering the  last  quarter  being  reported  done  on  July  8  and  10 
at  7V2@8c,  but  at  the  close  spelter  for  delivery  in  the  last 
quarter  could  be  bought  more  cheaply.  Brass  special  was 
quoted  at  9%<B10c..  intermediate — 99% '',  Zn — at  13c,  and 
high-grade  at   15Ti  17c.  all   for  July  shipment. 

Zinc  Sheets  are  easier;  on  July  6,  the  base  price  was  re- 
duced lc.  per  lb.  to  $17  per  100  lb.  On  July  11  there  was  a 
farther  reduction  of  2c.  and  the  base  price  is  now  $15  per  100 
lb.,  f.o.h    Peru.   111.   less  s',    discount. 


Other  Metals 

NEW    YORK July    12 

Aluminum — The  market  is  rather  quiet  and  demand  less 
active  than  it  has  been,  while  supplies  seem  better.  Quota- 
tions are  a  little  easier  at  58®60c.  per  lb.  for  No.  1  ingots. 
New    Vork. 

Antimony — This  market  steadied  a  little  and  somewhat 
more  business  than  in  the  previous  week  was  reported,  but  the 
volume  continued  small.  We  quote  15%  igiievfec.  for  spot. 
None  of  the  principal  interests  would  quote  on  futurse. 

Imports  of  Antimony  into  the  United  States  for  the  four 
months  ended  Apr.  30  were:     Antimony  contents  of  ore,  2,894,- 
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The  quotations  herein  are  our  appraisal  of  the  average  markets  for  coppi  r, 
lead,  spelter  and  tin  based  on  wholesale  contracts  for  the  ordinary  deliveries  o1  I  he 
trade  as  made  by  producers  and  agencies;  and  represent,  to  the  best  of  ou  \v  le- 
nient, the  prevailing  values  of  the  metals,  reduced  to  basis  of  New  York,  cusn, 
except  whiTi'  St.  Linns  is  given  as  the  basing  point.  St.  Louis  and  New  York  are 
normally  quoted  0.17c.  apart. 

The  quotations  for  electrolytic  copper  are  for  cakes,  ingots  and  wirebars. 
Electrolytic  cupper  is  commonly  sold  at  prices  including  delivery  to  the  consumers 
and  is  subject  to  discounts,  etc.     The  price  quoted  for  copper  on  "regulai  1 

*  i  the  gross  price  including  freight  to  the  buyer's  works  and  is  subject  to  a 


discount  for  cash.  The  dim 
cash  equivalent  is  at  presr 
electrolytic  cathodes  is  0.0, 
lead  represent  wholesale  tra 
Quotations  for  spelter  are  h 
price  is  herein  quoted,  St.  L< 
price  at  17c.  per  KIM  lb.  above  tin-  Sr    I    .;:-•.; 

Silver  quotations  are  as  reported  bv  Hands  &  Han 
ounce  of  silver  bars  999  fine. 

Some  current  freight  rates  on  metals  per  100  lb.  an 
St.  Louis-Chicago,  6.3c.;  St.  Louis-Pittsburgh,  13.1c 
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n  brands.  ( inly  the  St.  Louis 
ket.    We  quote  the  New  York 

man  and  are  in  cents  per  troy 

St.  Louis-New  Y'ork  17c; 
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The  above  table  gives  the  closing  quotations  on  London  Metal  Exchange. 
All  prices  are  in  pounds  sterling  per  ton  of  2.240  lb.,  except  silver  which  is  in  pence 
per  troy  ounce  of  sterling  Ever,  0  925  tine.  Copper  quotations  are  for  standard 
ad  for  electrolytic,  price  for  the  latter  being 
to  3  p'-i  cent,  discount.  For  convenience  in  comparison  of  London  prices, 
in  pounds  sterling  per  2.240  lb.,  with  American  prices  in  cents  per  pound  the 
following  approximate  ratios  are  given,  reckoning  exchange  at  4. SO.  £15  -  '  i  <■ 
£20  =  4.29c;  ±30  =  6.43c;  £40  =  8.57c;  £60  =  12.85c.  Variations,  £1  = 
0.21  jc. 
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932  lb.;  metal  and  regulus,  6.623,673  lb.;  total,  9,418,605  lb., 
an  increase  of  3,177,074  lb.  over  the  corresponding  period  last 
year. 

anlcksllver     The     prici     in    L I Ivanced    £1    to    £17%, 

whi.-h    stiffened    the    markel    here,    bul    i icers   and    di 

i    it    .lifiicult    to    effi  We    quote    $S0@S3.      San 

i  kel   quiet. 

M.-kel — There  is  no  change,  demand  for  domestic  use  being 
about  as  usual,  with  somi  ■"   export.     Quotations  are 

iOc.    per    lb.    foi     ordinarj     i B     lo    size    and 

tonus  of  order.     Electrolytic  nickel  brings  5c.  per  lb.  premium. 

Minor  Metnla — Current  quot  ttions  for  Bismuth  are  $3.15® 
3  30  per  lb.,  New  Fork  Cadmium  Is  quoted  at  $1.30@1.50  per 
lb.— Cerium,  C,   Is  sold  at   $8@9  per  lb— Cobalt  Metal 

is  quoted  it  1.25  pet  Lb.— Magnesium  is  lower,  with  sales  at 
per  lb.  tor  999i  pure.— Selenium  is  from  $3  up 
to  -     pi  i    lb.,  according  to  size  of  order. 

Gold,    Silver    and    Platinum 
NEW   iOKK — July  12 

Gold The    movement    of    gold     from    England    direct    and 

through  Canada  has  come  to  a  pause  for  the  present,  and 
only  one  small  lot  is  reported  this  week. 

Platinum — At  the  beginning  of  the  week  the  price  was  $65 
per  oz.  On  Friday  sales  were  made  at  $63  and  today  at  about 
$60.     "We  quote  $62%   as  the  average  for  the  week. 

Silver— The  market  has  experienced  sharp  fluctuations  this 
week,  falling  from  30'id.  to  2S^d„  and  reacting  again  to 
29%d.  The  break  in  price  has  been  due  to  continued  selling 
by  China  and  liquidation  of  tired  bulls.  The  stock  in  London 
continues  large,  about  £1.200,000,  with  comparatively  small 
demand,  as  coinage  demand  from  France  and  the  Continent  has 
ceased  for  the  present.  Market  closes  firmer  on  cessation  of 
liquidation  and   selling  by   China. 

Messrs.  Samuel  Montague  &  Co.,  London,  write  under  date  of 
June  22:  "Following  are  the  imports  and  exports  in  Great 
Britain  of  refined  silver  for  the  first  five  months  of  1915  and 
1916,  in  ounces: 

1915  1916  Changes 

39,275.640  37.502.9S9  D.      1,772,651 

32.51S.465  20,563,249  D.    11.955.216 


Net    imports ■ 6.757.175  16,939,740  D.   10,182.565 

It  will  be  observed  that  the  imports  closely  approximate 
for  each  period,  but  the  exports  show  a  remarkable  falling- 
off  of  about  37''.  This  decrease  is  more  than  covered  by  a 
reduction  of  nearly  16,000,000  oz.  in  the  shipments  to  British 
India.  The  disposal  of  the  unshipped  balance  shows  how  im- 
portantly the  Home  Mint  has  figured  as  a  buyer  during  the 
present    year." 

Mexican    ii,.ii:ir-    on    July    6   were   quoted    in    New   York    at 
it;  July  7  at  48%@51%c,.  July  8  at  47%@50%c.;  July 
10   at    46%@49%C,   July   11   at   46%@49%c;   July    12   at   46%  @ 
49%c;  a  net  drop  of  2c.  during  the  week. 

Zinc  and  Lead  Ore  Markets 

JOPIiIN,  MO. — July   8 

.  high  price  $83.17;  per  ton  60%  zinc,  premium  ore, 
$80;  medium,  $75@65;  down  to  $55  low;  calamine,  per  ton 
-  15;  average,  all  grades  of  zinc,  $72.17  per  ton. 
Lead,  high  price  $79.80;  base.  $77.50@75  per  ton  80%  metal 
content;  average  selling  price,  all  grades  of  lead,  $76.20  per 
ton. 

SHIPMENTS  WEEK   ENDED  JULY   8 

Blende  Calamine  Lead  Values 

Totals    this    week      11,374,870  954,890        1.858,010         $515. 700 

Totals    this    year.    371.  '60      63,6    8,530      22,932,500 

Blende  value,   the   week.   $421,400;   27   week; 
Calamine  value,   the  week.   $23,510;   27   weeks.   $1,057,230. 
Lead   value,   the    week,   570.790;    27   weeks,    $2  839.650. 

The  continued  decline  in  spelter  has  demoralized  the  small 
smelting   comp  one   of   which    withdrew    from    the 

market    this    week    indefinitely.      One,    the    Henryetta,    has    a 

strike    in   full   force.      The   others,  .     furnace 

.  as  a  result  of  the   ineffi.  p   oduced    bj    prosper- 

ity, will  smelt  the  ore  on  hand  and  will  tl  ire"  unless 

the  situation  in  meta)  bright  Tl       produi  tion  of  zinc  ores, 

•ached  the  zenith  of  10, ions  thi  eek  of  April! 

has    declined    to    arou  .,i        Some    of    the 

"sheet   ground"   mines   are    now  to   closi     down    and 

further  declines   In  mi  i 

follow  soon.     It  now  see..,  output  will  be   i 

to  around  6.5'       I  nonth. 


PLATTE  VILLE.   AVIS July   8 

The  base  price  paid  this  week  for  zinc  ore  was  $67'<?6S 
p.  ,.  ton  i'.»'.  zinc  for  top  grades  clown  to  $62  per  ton  base  for 
medium  grades  assaying  down  to  50%  zinc.  The  base  price 
, , . , , ,  i    f0r  :.ie,    lead   ore   was  $75<S77  per  ton. 

SHIPMENTS,  WEEK  ENDED  JULY  8 

Zinc  Lead  Sulphur 

Ore,  Lb.        Ore,  Lb.         Ore,  Lb. 

■Week  5,100.000         17S.S30  825, S00 

J-ear  '.'.'. 124.S16.000      4,513.840      30.S25.600 

Shipped  during  week  to  separating  plants.  5,976.000  lb.  zinc 
ore.  Zinc-ore  shipments  to  smelteries  gained  21,436.020  lb.. 
lead  "1'     shipments   gained   S3S.120   lb.    and    sulphur-ore    ship- 

is    gained    16.213,910    lb.,   as    compared    with    the    first    six 

months  of  1915. 

OTHER   ORES 

Manganese  Ore  continues  to  bring  a  high  price.  Quota- 
tions are  about  75@S5c.  per  unit  for  50%  Brazilian  ore.  Not- 
withstanding the  demand  for  manganese  ores  the  production 
in  the  United  States  in  1915  is  reported  by  the  Geological  Sur- 
vey  at   only   9.569   tons. 

Local  prospectors  report  the  discovery  of  a  large  outcrop 
of  manganese  ore  at  Lower  Shebandowan  Lake  in  the  Thunder 
Bay  district  in  Ontario.  Further  exploration  is  needed  to 
determine   its   extent   and   value. 

Tungsten  Ore — The  ideas  of  buyers  and  sellers  were  very 
far  apart.  Business  was  reported  done  at  figures  close  to  $20 
per  unit,  but  we  were  unable  to  verify  those  reports.  A  broker 
in  trying  to  buy  to  fill  orders  was  unable  to  persuade  sellers 
to  let  go  at  less  than  $30,  at  which  price  no  business  could 
be  done.  The  market  is  probably  in  the  neighborhood  of  $25 
per  unit. 

Antimony  Ore — The  market  for  this  ore  is  dead  and  no  quo- 
tations are  made. 

Bismuth  Ore — We  have  had  inquiries  respecting  market 
value  of  bismuth  ore.  There  are  no  quotations  for  this  ore, 
and  no  general  market  for  it  in  this  country.  Ore  might  be 
salable  if  producer  would  make  a  firm  offer  as  to  quantity  and 
date  of  shipment.  Price  would  be  a  matter  of  private  nego- 
tiation. 

Iron   Trade   Review 

NEW   YORK July  12 

Domestic  orders  continue  quiet,  but  export  business  is  ac- 
tive and  several  large  orders  have  been  placed  for  rails,  wire 
and  shell  steel. 

For  home  use  there  is  a  demand  for  plates  for  ship  and  car 
work,  and  for  bars,  though  the  usual  July  contracts  for  bars 
have   not    been    placed    yet. 

The  pig-iron  market  continues  rather  quiet  though  there 
has  been  some  demand  for  bessemer  pig  for  export,  and  for 
basic  iron  from  the  steel  mills.  Some  large  transactions  in 
scrap  for  steel  making  are  reported,  and  that  class  of  ma- 
terial  has   been   especially   active   in   the   Central   West. 

Exports  of  semi-finished  steel — ingots,  billets  and  blooms — 
from  the  United  States  in  April  were  88,764  gross  tons;  in  the 
four  months  ended  Apr.  30  they  were  339,081  tons,  against 
99,480  tons  in  the  corresponding  months  of  1915;  an  increase 
of   239,601    tons,    or   248.5%.    this   year. 

The  sale  of  the  Pennsylvania  Steel  Co.  and  its  subsidiaries 
to  the  Bethlehem  Steel  Co.  has  been  completed,  the  United 
States  Circuit  Court  of  Appeals  having  thrown  out  the  suit 
to  enjoin  the  transfer  brought  by  C.  H.  Venner,  of  New  York. 

The  United  States  Steel  Corporation  reports  the  total  un- 
filled orders  on  its  books  June  30  at  9,640,450  tons  of  material; 
a  decrease  of  297.340  tons  from  May  31.  This  is  the  first 
decline  in  unfilled  orders  since  August  of  last  year. 

l*iK  Iron  Production  in  June  showed  a  slight  decrease. 
The  reports  of  the  blast  furnaces,  as  collected  and  published 
by  thi  "Iron  Age"  show  that  on  July  1  there  were  323  coke 
and  anthracite  stacks  in  blast,  having  a  total  daily  production 
of  107.SOO  tons,  being  600  tons  less  than  on  June  1.  Making 
allowance  foi  the  charcoal  furnaces  the  total  make  of  pig 
iron  in  June  was  3,247,000  gross  tons;  for  the  six  months  ended 
June  30  it  was  19,611,800  tons.  Of  this  total  13.S21.000  tons. 
or  74.7%,  was  made  by  the  furnaces  owned  or  operated  by  the 
steel  companies.  The  effect  of  heavy  driving  for  many 
months,  besides  that  of  hot  weather,  is  beginning  to  show  at 
the   furnaces. 

A  syndicate  known  as  the  Sindicato  Petrolifero  del  Oriente 
Boliviano  has  been  formed  by  Chilean  capitalists  to  exploit  an 
irea  of  545.000  hectares  (1,345,150  acres)  of  oil-bearing  lands 
in  easiern  Bolivia.  To  carry  on  the  work  of  exploitation  as 
planned,  subscriptions  for  approximately  $10,000,000  are  to  be 
raised,  chiefly  from  the  nitrate  producers  in  the  north  of 
lirous  of  securing  an  independent  and  eco- 
nomical source   of  fuel. 
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Iron  Production  in  Alabama  in  June  is  reported  at  204,389 
gross  tens.  For  the  six  months  ended  June  30  the  total 
make  was  854,353  tons  in  1915.  and  1,367,066  tons  in  1916;  an 
Increase  of  512,713  tons,  or  60%,  this  year.  The  make  of  basic 
pig  In  the  Birmingham  district  was  67.712  tons  in  June  and 
127,819  tons  for  the  half-year.  This  is  the  best  record  made 
for  a  half  year   in   this   district. 

Steel  Production,  Ingots  and  Direct  Castings,  in  the  United 
States  in  1915  is  reported  by  the  Statistical  Bureau  of  the 
American  Iron  and  Steel  Association  as  follows:  Basic  open- 
bearth,  22,308.725;  and  openhearth,  1,370,377;  bessemer,  8,- 
187,213;  crucible,  113,782;  electric,  69,412;  miscellaneous,  1,527; 
total,  32,151,036  gross  tons,  being  8,638,006  tons  more  than  in 
L914,  and  S50.162  tons  more  than  in  1913.  The  total  production 
of  rolled  iron  and  steel  was  24,392,924  gross  tons. 

PITTSBURGH — July   11 

Record  hot  weather  for  the  season  developed  today  and 
Steel-mill  outputs  are  materially  reduced.  In  pig  iron  there 
was  a  reduction  even  in  June.  Steel  consumption,  it  is  be- 
lieved in  steel-making  circles,  is  not  being  decreased  by 
weather  conditions  as  much  as  production. 

The  steel  market  is  extremely  quiet,  and  the  decided  de- 
cline in  activity  which  began  about  the  first  of  June  has  now 
culminated  in  a  practically  stagnant  market.  The  Steel  Cor- 
poration's unfilled  obligations  decreased  297,340  tons,  follow- 
ing continued  increases  for  nine  months,  but  there  had  been 
those  who  predicted  a  decrease  even  in  May.  Of  more  impor- 
tance than  the  June  decrease  in  total  obligations  is  the  recent 
statement  of  Chairman  Gary  that  the  Corporation  has  about 
6,000,000  tons  in  actual  specifications,  that  being  an  extremely 
large  tonnage  for  the  corporation  subsidiaries  to  have  booked 
in  the  form  of  actual  shipping  orders.  The  large  independents 
arc  as  a  rule  in  substantially  the  same  position,  and  no  one 
considers  it  among  the  possibilities  for  the  large  interests  to 
make  any  effort  to  book  orders  by  offering  concessions  for 
many  months,  unless  perhaps  forced  to  do  so  by  the  smaller 
mills  making  cuts,  just  as  heretofore  they  have  been  demand- 
ing premiums  for  the  earlier  deliveries  they  could  make. 
It  is  generally  held  that  the  steel  market  will  not  be  affected 
by  two  months  more  of  dullness  like  that  of  the  present,  while 
it  is  believed  that  sufficient  new  buying  will  develop  by  Sep- 
tember to  maintain  the  mill  position  comfortably  through  the 
year. 

Premiums  for  early  deliveries  have  practically  disappeared, 
except  on  plates,  and  on  plates  there  are  smaller  premiums 
than  formerly,  prompt  deliveries  being  generally  obtainable 
at  about  3.50c,  against  the  base  price  of  2.90c,  Pittsburgh. 

Pig  Iron — The  market  continues  very  dull.  Some  recent 
reports  of  sales  of  basic  iron  prove  to  be  fabrications,  appar- 
ently made  for  the  purpose  of  arousing  the  interest  of  buyers. 
There  is  continued  demand  from  abroad  for  bessemer  iron,  the 
price  of  which  is  easily  maintained  and  despite  the  $3  spread 
of  bessemer  above  basic  it  is  thought  in  some  quarters  that 
there  may  be  a  further  advance  as  the  tonnage  of  bessemer 
ore  obtainable  is  somewhat  limited.  We  quote:  Bessemer. 
$21fi  21.50;  basic,  $1S;  foundry  and  malleable,  $1S.25@18.50; 
forge.  $18  (g  IS. 25,  f.o.b.  Valley  furnaces,  95c  higher  delivered 
Pittsburgh. 

Steel — Billets  and  sheet  bars  continue  strong,  the  market 
having  fully  recovered  from  the  flurry  of  a  few  weeks  ago. 
There  is  little  domestic  demand,  but  sufficient  export  demand 
to  absorb  all  offerings  and  maintain  prices.  We  quote  soft 
Bteel  billets  and  sheet  bars  at  $42<343  for  bessemer  and  $44® 
45  for  openhearth,  with  rods  at  $55@60,  and  high-carbon  rods 
$70 <ii  SO  per  ton. 

FOREIGN'  IRON 

The  iron-ore  deposits  of  the  Telbess  Basin,  near  Kuznetsk, 
in  Siberia,  were  conceded  to  the  Kuznetsk  Coal  Mines  Co.  in 
1913,  and  a  careful  examination  was  begun.  The  report  re- 
cently submitted  shows  27,000,000  tons  of  iron  ore  so  far 
blocked  out  and  surveyed.  The  main  deposit  is  on  the  bank 
of  the  Telbess  River.  It  can  be  easily  mined  and  is  near  the 
coal  deposits  of  Kuznetsk.  The  company  prposes  to  estab- 
lish extensive  iron  works. 

FERROALLOYS 

Spiegeleisen  is  rather  easier  as  supplies  seem  more  plenti- 
ful. Quotations  for  ordinary  20%  Spiegel  are  $45ffi50  per 
ton  at  furnace.     Higher  grade,  30',,  brings  $50®55  per  ton. 

Ferrosilicon.  high  grade,  50%  alloy  is  $83@S5  per  ton  at 
mill.  We  do  not  hear  of  any  premiums  being  paid.  Lower 
grade,  bessemer  ferrosilicon,  is  from  $33  per  ton  for  10%  up 
to  $43  for  16%,  at  mill. 

Ferrotungsten — This  alloy  for  export  sale  must  assay  75$ 
and  upward  in  tungsten  and  not  over  1.25%  carbon  and  0.05% 
sulphur.  Present  value  of  such  metal  is  5@6c  per  lb.  of  tung- 
sten content.  Alloy  with  4%  carbon  is  offered,  but  there  is  no 
market  for  such,  either  domestic  or  foreign. 


Ferromanganeae — The  market  has 
being    $200@225   as   far  as   it   can   be   quoted   with   demand   so 
very    light,    while    contract    at    the    regular    price   of    $175    can 
be    had    for    earlier    deliveries    than    formerly.      Deliveries    on 
contracts   arc    reported    better   than    for   months. 

Hcnctol — The  London  correspondent  of  the  "Iron  Al-c" 
writes  as  follows  of  a  new  high-speed  tool  steel: 
steel  alloy  known  as  Reactol.  and  produced  at  Sheffield,  is 
arousing  a  good  deal  of  interest  in  England  among  makers 
of  high-speed  tool  steel.  It  is  said  that  it  contains  neithei 
tungsten  nor  cobalt,  and  that  it  requires  neither  forging,  hard- 
ening nor  tempering,  but  merely  has  to  be  ground  into  shape 
in  order  to  make  it  ready  for  work  of  the  heaviest  character. 
Very   high  service  claims  are   made  for   it." 

I  HON    ORE 

Ore  shipments  from  the   Lake  Superior  region  in  June  were 
9,507,576    long    tons,    being    1,057,996    tons    more    than    in    May. 
For  the  season  to  July  1   the   total  shipments  are  reported 
tiie   "Iron   Trade  Review"  as  below,  in  long  tons: 

Port.  1915                  1910              Changes 

Escanaba 1,248,830  2,602,824  I.     1,353.994 

Marquette 547,002  1,1.54,140  I.       607.138 

Ashland 1.161,792  2,204,203  I.     1,042,171 

Superior 1,777.600  3,878,915  I.    2,101,315 

Duluth 4,295,811  6.325.990  1.2.030.179 

Two  Harbors 2,490,248  3,449,435  I.       959,187 

Total 11,521,283       19,615,567        I.   8,094,284 

The  total  increase  this  year  was  70.3%.  The  labor  troubles, 
on  the  Mesabi  have  not  interfered  with  shipments  so  far.  The 
June  movement  was  the  largest  ever  reported  in  one  month. 

COKE 

Coke  production  in  the  Connellsville  region  for  the  week  is 
rep'orted  by  the  "Courier"  at  423,550  net  tons;  shipments,  437,- 
016  tons.  Shipments  of  Greensburg  and  Upper  Connellsville 
districts.    37,361    tons. 

The  United  States  Geological  Survey  estimates  the  produc- 
tion of  bituminous  coal  in  the  United  States  in  the  first  half 
of  1916  at  261,000,000  tons. 

Connellsville — Hot  weather  is  interfering  with  production, 
as  the  men  are  doing  less  work  and  ovens  are  frequently 
drawn  a  day  or  two  late.  Following  a  week  with  a  holiday 
in  it,  the  condition  makes  supplies  limited  and  spot  coke 
is  higher,  while  any  real  buying  would  probably  cause  a  fur- 
ther advance.  Contract  coke  is  not  in  demand.  We  quote: 
Spot  furnace,  $2.65@2.75;  contract,  $2.30(5:2.50;  spot  foun- 
dry. $3@3.25;  contract  foundry,  $3.25@3.50,  per  net  ton  at 
ovens. 

Chemicals 

NEW    YORK — July    12 

The  general  market  is  again  quiet  and  rather  inactive. 
Prices  are  not  strong  and  heavy  chemicals  are  moving  rather 
slowly. 

Arsenic — Supplies  are  not  heavy,  but  demand  is  light  also; 
prices  are  a  little  easier  and  sales  are  reported  at  $6@6.25 
per   100   lb.   for  early   delivery. 

Copper  Sulphate — Consumers  seem  rather  conservative,  and 
buyers  are  not  active  even  at  the  recent  decline.  Business  has 
been  rather  small.  Quotations  are  still  lower  at  $9@10  per 
100   lb.   for  large   lots   for   early   delivery. 

Nitrate  ot  Soda — The  market  is  quiet  and  there  is  no  pres- 
sure either  to  buy  or  sell.  The  reported  large  stocks  on  the 
West  Coast  do  not  seem  to  affect  the  market,  and  ocean 
freights  remain  very  high.  Quotations  show  no  material 
ch.inee,  $3.10@3.15  per  100  lb.  being  asked  for  spot;  $3.05® 
3.10  for  August  and  later  delivery.  Production  in  Chile  in 
May  readied  a  total  of  243.360  tons,  as  against  107,000  tons 
for  the  corresponding  period  last  year.  This  makes  total  pro- 
duction for  the  first  five  months  of  the  year  1,231,019  tons,  as 
against   4S7.957   tons   in   1915. 

Sulphur — Demand  continues  good  and  prices  firm.  The 
cost  of  transportation  still  helps  to  keep  up  quotations,  which 
are  $35  per  long  ton.  New  York,  for  spot,  and  $30  for  futures. 

Sulphuric  Acid — The  market  is  rather  easier,  and  60-deg. 
acid  is  now  quoted  at  $20  per  ton;  while  66-deg.  acid  is  $35 
per  ton  for  early  shipment. 

PETROLEVM 

Exports  of  mineral  oils  from  the  United  States  in  May  are 
reported  by  the  Department  of  Commerce  at  228,478.733  gal., 
an  increase  of  2,527,035  gal.  over  May,  1915.  For  thi 
months  ended  May  31  the  total  exports  were  860,726,752  gal.  in 
1915,  and  953.903.651  gal.  in  1916;  an  increase  of  93.176,899 
gal.,  or  10.8%,  this  year. 

Mexican  oil  imports  into  the  United  States  in  May  were 
1,806,318   bbl..  an   increase  of   186,766   bbl.   over  April. 
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Assessments 


Company  Dcllnq      Sale  Amt. 

Advance.    Monl  Juno   15  July    15  SO  iH'.i 

Algomah.  Mich         May   1^  1  on 

American,  rtah  June  IS  July  20  0.001 

Blue  Bell.  Ida       July      8  Aug.     5  0.002 

Bullion.  Ida  July    10  July   31  0.01 

k,  [da  July     :<  iug.    5  o.oi 

■    Jll  June  Ifi  July    14  0  OS 

Columbus  Ext..  Utah  July    13  Aug     8  0.02 

,  ,  Nev  '    ne  23  July    14  I)  lo 

Com.  Imperial,  Nev. .    ..  July    18'Aug    10  0.01 

Crackerjaek.  Nev July      3  Aug.      1  0  01 

.     .  June  30  July    2 

Giant,  Ida  June  16  July    17  0  003 

i  ,:       is  0.01 

Gold  Mt    Champion,  Utah.  July  20  Aug.  10  0  0025 

i  any.  Nev.  July    14  Aug.    3  0  03 

Great  Western,  NVv  July  24  Aug.  15  0  005 

July    17  *ug    u  o.oi 

Hue.  [da  l  ll3    29   tug    30  0  002 

Independence,  [da  July     9  '  >       - " 

July      3  July   25  0  003 

i            i  .  lumet,  [da  July   20  Au       11        005 

i  July    15  Aug.     5  0  01 

Nevada  i<  July    15  Aug.  16  0.10 

North  Lake.  Mich  June  14  1.00 

in,  [da  Julj      3  tug      S  0  002 

Rto  Grande,  Nev  I           22  0  002 

Rockford,  [da  June  30  July    21  0   002 

Sierra  Nevada.  Nev       . .  July    11  Aug.     3  0    10 

Sliver  Moon,  Ida  July     8  Aug.    3  0  005 

July      S  Aug.    14  0  01 

Southern-  July    17!  Aug.     5  0.001 

Spearhead  Eti  u     Nei  July     3  Aug.    3  0.01 

'       r,  July     10  Aug.      1  0.0025 

Tar  Baby,  Utah  \ne      3  Sept.    4  0.01 

Tarbox,  Moni  July    25  Aug.  12  0.005 

i  ntral.  Utah  July    12  Aug.     8  5 

Queen,  Nev  July    11  Aug.  15  0.01 

Uvada.  Nev  June  24  July   27  0  02 

i  tab  July      S  Aug.     2  0  I  05 

Wallace.  Ida  June  2!'  July    29  0.0025 

"Wasatch- Utah.  Utah June  19  July   22  0.0025 

...  July     8  July   31  0  025 


Stock   Unot.iti 
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Fanta  Gert'dls. 
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Alaska  Gold  M 
AlasVa  Junoou   . . 
Am.Sm.&Rer.,com 
Am.  8m.  &  Ref.,  pf 
Am.  Sm.  Sec,  pf.  A 
Am.  Sm.  Sec.,  pf.  Ii 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda 

Batopllas  Mln 

Bethlehem  Steel.  .  . 
Bethlehem  Steel,  pf. 
Butte  &  Superior. 

Chile  Cod 

Clilno 

Colo   Fuel  &  Iron. 

Crucible  Steel. 

Dome  Mines     

Federal  M.  4  S 
Federal  M.  A-  S.,  pf. 
Great  Nor.,  ore  ctf . 
Greene  Cananea..    . 

Momestake 

Inspiration  Con. 
International  Nickel 
Kennecott. 
Lackawanna  Steel. . 

Miami  Copper 

Nat'l  Lead.  com..  .  . 
National  Lead,  pf.. . 

Nev.  Consol 

Ontario  Mln   .  . . 

Quicksilver 

Quicksilver,  pf 

Kay  Con 

Republic  I&S  com.. 
Republic  1A-S,  pf..  . 

Sloss-SheiT.eId 

Slo9s-Shei:eId,  pf.  . 
Tennessee  Copper.  . 

Utah  Copper 

U.S.  Steel,  com 

IT.  S.  steel,  pf 

\'a.  Iron  C.  &  C .  .  . 
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Heaver  Con 

Buffalo  Mines 

Butte  &  N.  \ 

Butte  C  &Z 

i  :.!i    ( :op.  Corpn. 

Cashboy 

Cerro  de  Pasco. . . . 
Con.  Ariz.  Sm. 
Con.  Coppermines.. 
Con.  Nev  .-Utah. 

Crystal  Cop 

First  Nat.  Cop 

:  iorence 

Gold  field  Con 

C.oldfleld  Merger.. 

Granite 

Hecla  Mln 

Howe  Sound  

Jerome  Verde 

Joplin  Ore  A-  Spel 

Kencflck  Zinc 

Kerr  Lake 

Magma 

Majestic.  . 
McKlnlcy-Dar-Sn 

Mother  Lode 

Nevada  Hills 

N    Y.  A-  Hond 

Nlplsslng  Mines 

Oro 

Ray  Hercules 

Rochester  Mines.  . 
St.  Joseph  Lead. . . 
Standard  S.  L. .  .  . 

Rtewari 

Success 

Tonopau 

i!'    EX 

Trlbuillon. 

Z  :  IIC 

White  Knob.  pf. . , 
Yukon  Gold 


Adventure 

Ahmeek 

Algomah 

Allouez 

Ariz.  Com.,  ctfs.. 

Bonanza     

Butte- Ballaklava. 
Calumet  &  Ariz, 
Calumet  A  Hecla.. 

Centennial 

Copper  Range. . . . 

Daly  West. 

Butte 

Franklin 

Granby 

Hancock 

Helvetia 

Indiana 

Island  Cr'k,  com. 
Island  Cr'k.  ptd..  . 

Isle  Royale 

Keweenaw 

.ake 

r  a  Salle 


Mason  Valley, 
lass 


MayMowcr 

Ilchlgan. 

Mohawk 

Arcadian.  .  , 
New  Idrla 

North  Butte 

North  Lake 

Ojibway 

Old  Colony 

Old  Dominion.  . . 

Osceola  .    

Qulncy 

St.  Mary's  M.  L. 

Santa  Fe. 

Shannon 

Sbattuck-Arlz.,   . 

So.  Lake 

So.  Utah 

Superior 

Superior  &  Boat.. 

Tamarack 

Trinity 

Tuolumne 

U  s.  Smelting.    . 
U.S.  Smelt's,  Pf.. 

Utah  Apex 

Utah  Con 

Utah  Metal.  ..     . 

Victoria 

Winona 

Wolverine 

Wyandot 
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Bingham  Mines.. 
Boston  Ely 
Boston  &  Mont.  . . 
Butte  A-  [.mii'ii  De 

I  :alaveras  

Calumet-Corbln.. . 

Chief  Con 

Cortez 

Crown  Reserve 

Davis-Daly 

Eagle  &  Blue  Bell 
Houghton  Copper. 
Iron  Cap  Cop.,  pf. 
Mexican  Metals.. . 
Mines  of  America 
Mojave  Tungsten 
Nat.  Zinc  &  Lead . 
Nevada-Douglas.  , 

New  Baltic , 

New  Cornelia 

Ohio  Copper 

Oneco , 

Raven  Copper. .  . 

Rex  Cons 

Rilla 

United  Verde  Ext 


JLast  Quotations. 


Monthly   Average   Prices  of  Metals 

SILVER 


New  York 

London 

1914 

1915 

1916 

1914 

1915 

1916 

January  - . 

April 

June 

July 

August. .  .  . 

November 

December.. 

51  007 

51    17:, 
56    171 

1'.  375 

18    477 
50    Jll 

50  250 

40  915 
n  034 
17   510 
47.163 
is  68  1 

51  714 

57  935 

ill 
"4.269 
65  021 

26  553 
26  573 
-'ii    7SS 
26  958 

-'ii    704 
25   941 
25.219 
25  979 
2  1    260 

2:;    199 

2  2    703 
22  900 

22  731 

23  207 
22   597 

22  710 
3    5    1 

23  925 
25.094 

:  1             : 

Year 

54   Sll  49   O14 

25.314 

New  Y'ork 

London 

Month 

Electrolytic 

Standard 

Electrolytic 

1915 

1916 

1915 

1916 

1915 

1916 

Jan 
Feb.    . 
Mar.      . 
April..  . 

May. . . 
June.  . . 
July.... 
Aug... 
Sept.... 
1  .,  t 
Nov.. 
Dec. . . . 

13.641 

14  394 

I  1   787 
16. Sll 
ii   506 
19.477 

15  796 

16  941 
17.502 
17.686 

II  627 
20    133 

24  00S 

26  440 
26.310 

27  895 
21  025 
26  601 

60 . 756 
63  494 
66.152 
75  096 
77.600 
82.574 
76011 
f.S  073 
68.915 
72.601 
77.744 
SO. 773 

SS .  0S3 
102   667 
107.714 
124.319 
135  457 
112  432 

65.719 

95  333 
91   409 
82 . 333 
85.250 

ii  

93.273 
100  43 

116  167 
133.167 

136.000 
137   3S9 
152  522 
137   455 

Year 

72   532 

New  York 

London 

Month 

1915 

1916 

1915 

1916 

January 

February 

March 

April 

May.                   

July              

Vngusi      

September 

October 

34   260 

37    415 
43  426 
47    114 
38 . 790 
4n  288 
37.423 
34.3S9 
33.125 
33 . 080 
39  224 
38 .  779 

41  S25 

42  717 
50.741 
51    230 
49    125 
42   231 

156.550 
176.925 
ISO. 141 
166.225 
1 62 . 675 
167.636 
167.080 
151.440 
152   625 
151-554 
167   670 
167   000 

175.548 
1S1    107 
193.609 
199.736 
196.511 
179  466 

December 

Av.  year " 

3S  590 

163  960 

New    York 

St.    Louis 

London 

Month 

1915 

1916 

1915 

1916 

1915 

1916 

Jan 

6.386 

16.915 

6.211 

16  745 

30 .  844 

89  810 

Fel...      . 

S  436 

IS  420 

8  255 

18.260 

39  819 

97  762 

Mar 

8.541 

16.846 

S.360 

16.676 

44  141 

95  048 

April... 

10  012 

16.695 

9  837 

16   525 

49  888 

99 . 056 

Mav 

14   7S1 

14.276 

14    610 

14     06 

68 .  100 

94  217 

June 

21    208 

11   752 

21    031 

11   582 

100  614 

68  591 

July 

19  026 

1S.S56 

97.250 

Aug 

12   7S1 

12    611 

67  786 

Sepl 

13  440 

13   270 

67  841 

Ocl 

12  S00 

12.596 

66.536 

Nov.     . 

15  062 

15   702 

88  409 

Dec 

15  391 

15  221 

89   400 

Year. . 

13    2311 

13  054 

67  553 
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Mi.IUli 

Bessemer} 

Basic  t 

No.    2 
Foundry 

1915 

1916 

1915 

1916 

1915 

1916 

January.  .  . 
February. . 
March 

April 

May 

S14.59 
14.55 
14.55 
14.55 
14.61 
14.70 
14.94 
16.01 
16.  S6 

16  95 

17  57 
19  9" 

S21.60 
21.16 
21.81 
21.65 
21  .71 
21.95 

513.45 
13   45 
13.45 
13   45 
13.60 
13.67 
13  91 
15  31 
15.95 

15  96 

16  17 
IS  44 

Hi   7i 
IS. 93 
19.20 
18.95 
19.11 
18.95 

S13  90 
13.90 
13.95 
13.95 
13.83 
13.77 

S19.70 
19.51 
19.45 
19.45 
19  58 
19  34 

August. .  . . 
Septembei . 
October...  . 
November. 
December.. 

14.75 
15.70 
15   SO 
17   20 
18.95 

Y'ear.  ,  .  . 

515  82 

S14    761  ,  . 

514  95 

JAs  reported  by  W.  P.  Snyder  &  *  !o 
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SYNOPSIS — '/7m'.<  district  first  became  known  to 
mining  about  1870,  when  Sam  P.  Conger  discov- 
ered the  Cariboo  silver  mine.  The  first  tungsten, 
ere  was  produced  in  1900.  The  common  tungsten 
mineral  of  the  district  is  ferberite.  Minerals  usu- 
ally associated  with  tungsten  in  other  parts  of  the 
world  are  absent.  The  orebodies  are  lenticular  and 
-pockety. 

The  Boulder  County  tungsten  district  is  situated  about 
25  mi.  northwest  of  Denver,  Colo.  The  promising  de- 
posits extend  southward  into  the  northern  end  of  Gilpin 
County.     The  tungsten-bearing  area  has  a  northeast  and 


D    I'l  l;<  y    P.    BARBOmtf 

The  district  is  reached  by  the  Colorado  &  Northern 
B.B.,  which  run.-  from  Boulder  to  Sugarloaf  and  Cardi- 
nal. The  latter  station  is  about  2  mi.  from  Nederland. 
The  Denver,  Northwestern  &  Pacific  R.R.  (Moffatt 
Road)  runs  from  Denver  to  Rollinsville,  about  t  mi. 
south  of  Nederland.  The  various  towns  of  the  district 
may  be  readied  also  by  auto  stage  from  Boulder.  Neder- 
land is  about  12  mi.  west  and  3  mi.  south  of  Boulder. 
At  the  present  time  there  is  considerable  activity  in  mad 
building  due  to  the  great  volume  of  automobile  traffic 
between  Boulder  and  the  district.  Several  gangs  are  at 
work  widening  the  roads  and  reducing  grades  and  curves. 
Considerable  freighting  is  done  with  auto  trucks,  which 
have  played  an  important  part  in  the  development  of  the 


CONGER   MINE   OF  THE   BOULDER   COUNTY   TUNGSTEN    DISTRICT,  COLO.,  AND  BEDDIG  MINE  IN  THE  BACKGROUND 


southwest  length  of  about  12  mi.  and  a  width  of  about 
?  mi. 

The  more  important  towns  in  the  district  are  Neder- 
land, Cardinal,  Phcenixville,  Rollinsville,  Sugarloaf,  Mag- 
nolia, Lakewood  and  Stevens  Camp.  The  principal  active 
mining  centers  in  the  hear!  of  the  district  are  Nederland, 
(the  chief  commercial  town),  Lakewood  and  Stevens 
Camp.  The  population  of  Nederland  and  adjacent  terri- 
tory' is  about  4,000,  Lakewood  has  about  -100  people  and 
Stevens  Camp  about  500.  The  entire  population  of  the 
district  is  in  round  figures  5,000.  The  altitude  of  Neder- 
land is  8,237  ft.  above  sea  level. 

•Mining  engineer,  Denver,  Colo. 
tMining  engineer,   Idaho  Springs,   Colo. 


camp-.  .Most  of  the  small  hoisting  plants  now  in  opera- 
tion in  the  district  have  been  installed  since  Jan.  1, 
1916,  and  Stevens  Camp  has  been  entirely  built  within 
this  period. 

The  area  is  on  the  Front  Range  about  3  mi.  west  of  the 
nearest  sedimentary  rocks.  The  most  important  country 
rock  is  biotite-horne-blende  granite.  Other  prominent 
rocks  oid  granite,  gneiss,  fine-grained  granite, 

quartz-mica,  schist  and  pegmatite.  The  granite, 
and  schist  are  of  pre-Cambrian  age.  The  gneiss  and  schist 
are  older  than  the  granite.  The  pegmatite  is  frequently 
coarsely  crystalline  ami  is  usually  in  dikes  cutting  the 
older  rocks.  Minerals  going  to  form  the  veins  are  de- 
scribed in  another  paragraph. 
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The  principal  ore-forming  mineral  of  the  district   is 
ferberii  .  le  four  commercial  tungsten  minerals; 

the  other  three  being  wolframite,  hiibnerite  and  seheelite. 
Perberite  is  almost  entirely  iron  tungstate,  although  an- 
typical  specimens  indicati  thi  presence  of  small 
amounts  of  manganese,  calcium  and  magnesium  oxides, 
silica  and  alumina.  The  ferberite  in  the  Boulder  County 
field  is  usually  black  but  occasionally  brown.  It  is  found 
in  finely  crystallized  compacl  ma  es  and  also  in  well- 
!  crystals,  wedge-shaped  and  with  rhombic  faces. 
The  crystallization  appears  to  be  monoelinic  in  character. 
The  finely  crystallized  ferberite  is  found  frequently  em- 
bedded in  or  closely  associated  with  quartz,  and  this  ore 
is  commonly  called  •■horn  rock"  by  the  miners.  The  vein- 
forming   minerals  are   frequently  brecciated,  and  frag- 


best  ore  is  more  likely  to  be  found  in  the  more  acid  than 
in  the  more  basic  rocks.  The  ferberite  is  frequently 
I  in  fine  stringers  in  decomposed  granite,  with  or 
without  small  seams  of  quartz.  In  the  northern  part  of 
the  district  the  ferberite  is  sometimes  grayish  or  brownish 
in  color,  while  in  the  southern  part  it  is  usually  an  in- 
tense black.  The  latter  characteristic  is  common  of  the 
Beaver  Creek  locality. 

The  orebodies  are  commonly  in  the  form  of  small 
lenses  a  few  feet  in  length.  Sometimes  these  lenses  are 
larger,  and  exceptional  orebodies  have  reached  a  length  of 
150  to  200  ft.  Up  to  the  present  time  the  development 
of  the  district  may  be  regarded  in  a  general  way  as  some- 
what superficial,  for  most  of  the  mines  are  less  than  300 
ft.  deep  and  more  than  half  the  properties  have  reached 
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THE  KAKE  OFF  MINK  AND  THE  CLYDE  TUNNEL  IN  THE  BOULDER  COUNTY  TUNGSTEN  DISTRICT 


ments  of  roi  k  varying  in  size  from  fine  particles  to  pieces 
2  to  3  in.  in  diamei  >r  are  embedded  in  the  ferberite.    This 
ill  i  re."     Sometimes  the  ferberite 
irs    in    line    partid  minated    throughout    the 

quartz,  .  the  ore  is  required  to  liberate 

ill  concentration. 
The  more  prominent  and  most  promising  veins  of  the 
district  have  ;i  northeast  ami  southwest  strike.    Veins  are 
frequently  in  co  talline  pegmatite.     As  in  the 

as  carrying  valuable  minerals,  crossings 
and  junctions  are  like!;.'  ed  by  enrichment. 

h  seems  to  be  a  common  belief  among  the  miners  in  the 
district  that  the  quality  of  the  ore  is  likely  to  be  improved 
ju-t  west  of  a  junction  or  dike  crossing  the  win  at  an 
acute  angle.    Dikes  en  a    right  angles  are 

supposed  to  have  little  influence  on  the  ore.    Watercourses 
are  considered  favorabl        lications.    Other  popular 
liefa  are  that  the  appearance  of  schist  in  the  vein  is  un- 
favorable and  is  likely  to  cut  off  the  ore  and  that  the 


a  depth  of  less  than  200  ft.  The  Conger  mine,  with  a 
depth  of  1,100  ft.,  and  the  Beddig  mine,  with  600  ft., 
are  the  exceptions  and  represent  the  deepest  development 
in  the  district.  There  are  three  steam  hoists  and  58 
small  electric  hoists  in  operation.  This  number  of  small 
hoists  is  suggestive  of  the  number  of  relatively  shallow 
shafts  being  sunk  for  development  purposes.  The  accom- 
panying table  of  some  of  the  more  prominent  shafts  will 
convey  a  general  idea  of  the  depth  of  development. 

MINE   DEVELOPMENT    OF    THE    DISTRICT 


xt             , »,.  Depth  of 

Name  of  Mine              Shaft,  Ft. 
Conger    i,ioo 


Depth  of 
Name  of  Mine  Shaft,  Ft. 

Cross  No.   2 198 

600         Cross  No.   1 180 

350         Lily    160 

300         Orange   Blossom    140 

280         Tenderfoot   140 

260         Crow   No.   1 130 

260         Bonanza   No.    2 117 

220         Last    Chance    100 

210         Jack     100 

200         Summit    100 

200         Crow  No.  11 60 

The  tungsten  properties  may  be  roughly  divided  into 
large,  moderate  and  small  producers.     Large  producers 


Beddig 

Cold  Spring   . 

Clyde    ....... 

star  

Oregon    

Vasco  No.  7  .  . 
Forest  Home 
Town  Lot  .  . . 

Pansy    

Bonanza  No.  1 
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are  found  in  three  localities:  The  area  including  the 
Conger  properties,  Sherwood  Creek  and  Lakewood,  north 
and  west  of  Nederland;  Stevens  Camp,  to  the  east  of 
Nederland;  and  Beaver  Creek,  to  the  south.  Among  the 
moderate  producers  are  such  properties  as  the  Red  Sign 
ami  Lucky  2  mines,  located  in  Middle  Boulder  Canon, 
and  the  Eagle  Rock  property  at  Duncarj  Camp;  and  the 
properties  in  the  Rollinsville  section  south  of  Nederland. 
Small  producers  and  properties  in  process  of  development 
are  found  in  some  of  the  districts  that  include  promising 
properties  under  development,  such  as  Manchester,  Gor- 
don Gulch,  Bi icr's  Gulch,  Dry  Lake,  Loveland  Camp. 

Pullian's  Camp  and  Roger's  Tract. 

Chief  Operating  Companies 

The  principal  companies  operating  in  the  district  are 
the  Wolf  Tongue  Mining  and  Milling  Co.,  the  Primos 
Mining  and  .Milling  Co.,  the  Vasco  Mining  Co.  and  the 
Boulder  Tungsten  Production  Co.  In  addition  to  these. 
which  control  the  hulk  of  the  production,  there  are  nu- 
merous small  companies  and  private  operators. 

The  Wolf  Tongue  Mining  and  Milling  Co.  controls 
and  operates  the  following  mines :  Clyde,  Cold  Spring, 
Star,  Cross  No.  1,  Cross  No.  2,  Pansy,  Orange  Blossom, 
Tenderfoot,  Last  Chance,  Town  Lot,  Oregon,  Bonanza 
No.  1,  Bonanza  No.  2,  Jaek  and  Summit.     About  forty 


SOME  OF  THE  TYPICAL  TUNGSTEN  ORE 

sets  of  lessees  arc  at  work  in  these  properties.  The  Clyde 
mine,  about  11/2  mi.  northeast  of  Nederland,  is  operated 
ou  company  account.  The  main  shaft  is  300  ft.  deep. 
A  tunnel,  part  of  which  is  a  crosscut,  connects  with  the 
shaft  at  a  point  230  ft.  below  the  collar.  The  tunnel  cuts 
the  vein  at  a  point  569  ft.  from  the  portal  and  from  this 
point  advances  as  a  drift  on  the  vein  a  distance  of  85  ft. 
to  the  shaft.  The  general  strike  of  the  Clyde  vein  is 
northeast  and  southwest,  and  the  dip  is  about  70°  north- 
west. The  principal  shoot  being  worked  at  present  is 
about  160  ft.  long.  The  ore  as  mined  carries  from  3  to 
•lr;  tungstic  acid  and  is  shipped  direct  to  the  mill  with- 
out sorting.  The  vein  is  alongside  a  pegmatite  dike.  The 
method  of  mining  is  similar  to  that  employed  in  shrink- 
age stoping.     The  ore  is  broken  down  in  the  stope,  and 


the  miner  work  on  top  of  the  ore.  The  muck  line  i< 
kept  at  a  convenient  distance  from  the  back  of  the  stope 
by  drawing  oil'  the  excess  broken  ore  through  chutes  into 
tramcars  in  tin-  levels.  It  is  estimated  thai  the  gross  pro- 
duction of  this  nunc  to  date  is  about  $80,000.  The  Wolf 
Tongue  company  controls  parts  of  Sees.  5,  "i  and  8,  in 
T.  I  S.  R.  72  VY. 

The  Primos  Mining  and  Milling  Co.  operates  the 
Conger,  Beddig,  Lily.  Crow  and  other  mountain-ranch 
tracts.  About  75  set-  of  lessees  are  working  in  these 
properties.  The  Conger  mine,  about  one  mile  northwest 
of  Nederland,  is  operated  on  company  account.  The 
main  Conger  shaft  is  Lino  ft.  deep.  The  first  level  is  a 
tunnel  level  and  connects  with  the  shaft  at  a  point  160 
ft.  below  the  collar.  The  other  levels  are  about  100  ft. 
apart.  On  the  200-ft.  level  the  mine  is  connected  with 
what  is  known  as  the  old  Conger  mine  to  the  southwest. 
The  old  shaft  is  operated  by  lessees.  Until  recently  the 
company  has  been  sinking  the  main  shaft.  The  hoisting 
plant  is  operated  by  steam.  The  shaft  is  vertical  and  is 
equipped  with  a  single-deck  cage.  The  mine  cars  used 
are  2  ft.  by  2  ft.  3  in.  by  3  ft.  3  in.  and  hold  about  one  ton 
of  ore.  The  Conger  is  shipping  about  50  tons  of  ore  a 
day.  The  ore  is  hauled  over  a  surface  tramway  by  elec- 
tric locomotive  to  the  Primos  mill.  Approximately  120 
men  are  employed  in  and  about  the  property.  This  is 
the  largest  single  producer  in  the  district.  The  vein  has 
a  northeast  and  southwest  strike,  and  the  dip  is  nearly 
vertical.  The  ore  is  typically  brecciated.  The  Primos 
company  controls  section  1  and  parts  of  Sec.  11  and  12, 
in  T.  1  S,  U.  73  W  and  part  of  Sec.  6,  in  T..  1  S,  R.  72  W. 

The  Vasco  Mining  Co.  operates  nine  properties  located 
in  the  southwest  quarter  of  Sec.  8,  T  1  S,  R.  72  W.  Among 
the  properties  owned  and  operated  by  the  Boulder  Tung- 
sten Production  Co.  are  the  Forest  Home  ami  Clark  Tun- 
nel. The  Colorado  Tungsten  Corporation  controls  part 
of  Sec.  1-.'.  in  T.  l  s,  R.  73  W. 

In  addition  to  the  four  large  companies  mentioned, 
there  are  many  small  companies  and  individual  operators. 
The  small  plants  shown  in  the  accompanying  illustrations 
are  characteristic  of  the  district.  It  is  a  district  of  small 
operators,  small  capital,  small  plants  ami  small  shipment-. 
In  some  respects  it  may  he  called  a  "poor  man's  camp." 
Current  wages  range  from  $3.60  to  $4.20  a  day. 

The  hulk  of  all  ore  produced  in  (he  district  is  mined 
by  lessees  who  develop  and  work  small  blocks  of  ground 
on  short-time  leases.  Most  of  the  ore  shipments  are 
small,  and  the  lots  of  ore  are  usually  hauled  by  wagon 
from  the  mine  to  the  purchaser.  The  four  large  com- 
panies named  buy  practically  all  the  ore  produced  in  the 
district.  These  companies  naturally  favor  their  own  les- 
see- first  and  then  buy  ore  from  outsiders  if  they  can 
handle  it   to  advantage. 

The  current  leasing  practice  of  the  Wolf  Tongue  Co. 
is  to  grant  a  lease  on  a  block  of  ground  for  a  period  of 
one  year  with  the  usual  understanding  that  it  will  he  re- 
newed for  an  additional  year  if  the  work  accomplished 
by  the  lessee  is  satisfactory  to  the  company.  After  the 
lessee  ha-  performed  30  ft.  of  sinking,  the  company  may 
supply  him  with  machine  drills  and  compressed  air,  some- 
times an  electric  hoist  and  other  equipment,  and  pay- 
half  his  expense  for  labor.  Under  this  arrangement  the 
lessee  ship-  hi-  ore  to  the  company  and  receives  therefor 
the  "prevailing"  price  at  the  company's  mill.  This  price 
has  recently  ranged  from  $15  to  $20  per  unit  of  tin 
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acid  on  a  bi  '  "'  "  the  ore.     Prom 

the  net  proceeds  after  deducting  treatment  charges  the 
company  takes  '.'•"''  -    royalty. 

.  mm.. n  practice  of  the  other  three  operating  com- 
panies is  to  buy  the  ore  from  the  lessee  at  current  market 
i    a  royalty   of  •.'•">',    of  the  net  proceeds 
after    deducting    milling    and    sampling-    charges.      The 
Primi  usually    grants  a   lease  for  a  period  of 

six  months,  while  the  Vasco  and  Boulder  Tungsten  corn- 
one  year. 

Some  of  the  Oee  Schedule 

The  schedules  of  prices  paid  for  the  different  grades 
■  have  varied  from  time  to  time  with  the  market  Eor 
tungsten.  The  accompanying  table  shows  an  example  of 
a  recenl 

Many  of  tl"1  current  Leases  cover  operations  involving 
the  working  over  '.1'  "Id  dump-.    Some  of  these  operations 


Mine.  ^OttZZU^Qvers.ze^    CRUSHER    |_ _^|   ROLLS  \, 
!      Undersize  J 
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SETTLEMENT      BINS 


SAMPLING       PLANT 
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I 


TROMMEL      Undersiie  TROMMEL 


I 1— ' 

,e       I    JIGS 


Concentrates 


lj?«rS'Z?_J     STAMPS     I       Reject_ J 

i 

/  SPITZ     CLASSIFIER  Overflow 


BUNKER  MILL  SREENS 


CANVAS  TABLES     (RAG  PLANT) 


MONELL  SLIME  TABLES 


Concentrates 


All  Tailings  to  Settling  Pond  Y 

FLOW  SHEET  OF  TUNGSTEN  MILL 


consists  of  simple  sorting,  but  several  lessees  have  in- 
stalled comparatively  elaborate  washing,  sorting  and  con- 
centrating equipment.  The  nature  of  the  treatment  in 
use  varies  with  the  ingenuity  and  ability  of  the  operator. 

Son f  the  installations  include  only  such  screening  and 

jigging  apparatus  as  can  be  operated  by  a  2-  or  3-hp. 
gasoline  engine.  The  larger  installations  include  hand 
sorting,  grizzlies,  revolving  screens,  jigs  and  Wilfiey  or 
Card  concentrators.  Usually  three  products  are  made: 
High-grade  crude  ore,  hand-cobbed  milling  ore — which 
requires  further  treatment  at  the  company's  mill — and 
waste. 

Mills  and  Milling  Practice 

Some  of  the  more  important  mills  of  the  district  are 
the  Wolf  Tongue,  Primes,  Ardourell,  Eagle  Rock,  Clark, 
Clarasdorf,  Hildreth,  and  Vasco,  the  last  under  construc- 
tion. The  Colorado  Tungsten  Corporation  has  a  mill  at 
Boulder.     Other  plants  are  in  contemplation. 

One  of  the  chief  difficulties  in  milling  has  been  the 
tendency  of  the  ferberite,  due  to  its  perfect  cleavage  and 
its  friability,  to  slime  when  crushed  in  the  stamp  battery. 
.Minli  of  the  slimed  ferberite  has  been  recovered  by  the 
use  of  slime  tables  and  canvas  tables.  Recoveries  range 
from  65  to  85%.  Following  is  an  outline  of  current 
milling  practice.  The  ore  is  passed  over  a  2-in.  grizzly, 
from  which  the  undersize  is  passed  to  a  stamp  battery. 
The  oversize  is  crushed  and  delivered  to  the  stamps.  The 
stamps  used  vary  in  weight  from  750  to  950  lb.  each. 
The  number  of  drops  per  minute  ranges  from  70  to  90. 
The  drop  is  usually  low  and  ranges  from  4~y2  to  6  in.,  anc 
from  12-  to  20-mesh  screens  are  used.  The  pulp  fror. 
the  batteries  is  classified  and  distributed  to  Wilfiey  or 
Card  tallies  upon  which  the  first  concentrate  is  made 
The  tailings  are  frequently  classified  and  again  delivered 
to  tables,  or  sometimes  Erue  vanners.  Both  -t-  and  6-ft 
vaners  are  in  use.  The  tailings  from  the  second  concen- 
tration on  either  tables  or  vanners  are  sometimes  re- 
crushed  in  a  Huntington  mill  with  a  60-mesh  screen,  anc 
the  product  is  treated  on  slime  or  canvas  tallies.  This 
outline  is  subject  to  considerable  modification  in  different 
mills.  In  some  of  the  plants,  ordinary  llarz  jigs  an 
employed  to  advantage  and  revolving  screens  are  usee 
for  sizing.     Both  Wilfiey  and"Card  tables  are  in  use,  but 


THE  WOLF  TONGUE  MIXING  COMPANY  SCHEDULE  FOR  TUNGSTEN  ORES 

Effective  June,  20,  1916 

1  :it  thi   Wolf  Tongue  Mill,  Nederland,  Colo.    Subject  to  change  without  notice. 
1 "!.-  f'T  sampling  and  assaying;  also  on  lots  assaying  less  than  2<~c.  a  charge  of  S3  per  ton  will  be  made  for  samplii 


and  assaying.    Otherwise  no  chare 

1 '.   15c.     per  lb.  for  Tungstic  Acid    S3  00  per  ton 

...  per  11)    f..r  Tun  |           ll  id  9  00  per  ton 

Ic.  per  lb.  for  Tui  L9  10  per  ton 

'.  i.l  -"i  20  per  ton 

i ••   per  lli.  for  Tu  9  "ii  pet  ton 

6c.  per  lb.  f..r  Tungstic  Acid  48.80  per  ton 

■'■    per  II).  for  Tunc    in     \.  i.l  .'.s  1,1)  per  too 

7c    per  lb.  for  Tungstic  Acid  OS  10  per  ton 

7c.  per  lb.  for  Tunc  tic  A.  i.l  78 

10';   14.0c.  p.-r  II)    for  Tun  ■   n.     \,  „|  v-  i .. 

11'.    It  ic   peril,,  for  Tun-  tic   \o.l  97.80  pel  ton 

7c.  per  lb.  for  Tu  I0i    III  per  ton 

per  lb   for  Turn  I    .  80  per  ton 

If;   45.4c.  per  'I  i.l    |J7  J ton 

1     p't  lb    for  Tu  137  00  per  ton 

16.00  i»r  ton 

17%  46.0c.  per  lb.  for  Tungstic   \.  id  156  GO  per  ton 

18%  46.2c.  per  lh.  for  1 ,.  66.40  per  ton 

-    .'ii  per  ton 

5c.  per  lb.  for  Tungstic  \.„l  im  , 

'.c.  per  lb.  for  T  19     80  per  ton 

7c.  per  lb    for  "i 

8c.  per  lb.  for  Tungstic  Acid  215  40  per  ton 

9c.  per  lh.  for   1  ,  ,  20  per  ton 

■  He  per  lb.  for  Tu  id  23  i.00  per  ion 

i  80  per  ton 

Ic.  per  lb.  for  1 

2c.  per  lb  for  Tungstic  Acid  284  40  pi  r  ton 
:  2c.  per  lb.  for  T  I  20  per  ton 

•    ic.  per  lb.  for  Tungstic  Acid  284.00  per  ton 


31  %  -17 


■  lb.  fo 


tic  Acid  S293.80  per  t 

t,    le    per  ID    tor  Tungstic  Acid  303 .lid  per  t 

17  le    per  Hi    for  Tungstic  Acid  313.40  per  ! 

17  5c   tier  lb.  for  Tungstic  Acid  323.20  per  t 

17  I,,     pei  lb    l,,r  Tungstic  Acid  333.00  per  t 

17  lie    per  lb.  for  Tungstic  Acid  342  80  per  t 

47. (ic.  per  lb.  for  Tungstic  Acid  352.00  per  t 

47. 6c.  per  lb.  for  Tungstic  Acid  362  -111  per  l 

per  lb.  for  Tungstic  Acid  372.20  per  1 

per  lb.  for  Tungstic  Ac.d  38200  per  t 

per  lb.  for  Tungstic  Acid  420.25  per  t 

per  lb.  for  Tungstic  Acid  441.00  per  I 

>  ■  ,<     per  II)    for  Tungstic  Acid  462.25  pier  I 

He.  per  lb.  for  Tungstic  Acid  484.00  per  I 

45'  ,    56.1c.  per  lb.  for  Tungstic  Acid  7)06.25  per  I 

H,'  ,   57  5c.  per  lb   for  Tungstic  Acid  529.00  per  l 

47' ;  5S.7c.  per  lb   for  Tungstic  Acid  552.25  per  I 

48' ,  60.0c.  per  lb.  for  Tungstic  Acid  576  (III  per  l 

I1"      i.12c    per  lb.  for  Tungstic  Acid  600.25  per  I 

5c.  per  lb.  for  Tungstic  Acid  625  00  per  I 

7c   per  lb.  for  Tungstic  Acid  650  00  per  l 

H.     per  lb    for  Tungstic  Acid  676  GO  per  I 

.13 '  ,   til,  5c.  per  lb    for  Tungstic  Acid  702  25  per  I 

54';  07.5c.  per  lb.  for  Tungstic  Acid  729  00  per  I 

55'  ;   67  5c    per  lb   for  Tungstic  Acid  756  00  per  I 

56'  ;  7(1  Oc.  per  lh.  for  Tungstic  Acid  784.00  per  I 

...    per  lb.  for  Tungstic  Acid  812.25  per  1 

.18'';  72  le   per  lb   lor  Tungstic  Acid  841  00  per  I 

591  73  7c.  per  lb   for  Tungstic  Acid  S70  00  per  I 

60'.;  75  Oc.  per  lb.  for  Tungstic  Acid  900.00  per  I 
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eem  to  be  the  favorite.    The  tungsten  concen- 

produced  may  assaj  from  tO  to  659!    tungstic  acid, 

iron   oxidi  .    1    to   3' ,    manganese  oxide  and 

..c,    silica.     The  accompanying  flow  shed   il- 

tes  typical   currenl    practice.     The  process   is  usu- 

,  to  the  firs!  trommel  or  revolving  screen  and 

from  that  point.    The  concentrates  are  djied  over 

an,l  sacked.     Mosl  of  the  sampling  is  done  by  hand 

•tent  of  the  small  size  of  the  average  shipment. 

.  various  mills  near  Nederland  have  the  following 

ities:  The    Primos    mill    treats    30    tons    pei 

,m  3  to  -V,    W03;  the  Ardourell  mill  has  a 
„v  of  25  tons  and  is  treating  iy2%  material:  the 
II  handles  from  15  to  20  tons  of  3y2  to 
dav;  the  Clark  mill  treats  12  to  20  tons 

:;  to:,-,   WO,,    It  is  estimated  that  the 
daily   production   of   W03   ranges   from   20   to 

Ins. 

eral  feeling  in  the  district  regarding  the  future 
iopment  and  prices  to  be  received  for  the  product  is 
tfstic.     It   is   the  belief  among  operators   that   the 
will  prove  productive  to  considerable  depth 
verage  now  represented  by  the  hulk  of  the  p 
B.    The  prophecy  regarding  the  market  for  tungsten 
at  the  price  will  settle  down  to  a  firm  figure  and 
ually  not  fluctuate  far  from  present  prices.     There 
•i,,n  that  a  protective  tariff  on  tungsten  should 
osidered  to  favor  the  producers  of  this  metal  in  the 
-  ates. 


The  Willard   Storage    Battery  Co.,  of  Cleveland,   haa 

,ped  a  large  ant  in  which  the  new  process 

■  -  and  malleable  -  and 

lead- 
plat,.,!  ,  rery   dav.  these  be  i  battery   bai 
screws,  top  connections  and  terminals. 


uere  is  a  growing  demand  in  the  United  States  foi 
:Uese  zinc  dust,  "it  has  been  developing  for  several 
;,  but  has  increased  considerably  since  the  outbreak 
ewar,  probab  other  sources  of  supply  have 

,  cut  off  says  a  recent  consular  letter  in  Commerce 
,,rts,  June  U,  1916. 

„,ut  600  tons  of  zinc  dust  from  the  Nagasaki  district 
nt  yearly  to  the  United  States.  The  greater  part  of 
is  purchased  by  New  York  and  San  Francisco  im- 
;rs.  There  is  already  a  large  zinc-smelting  plant  in 
eetion  with  the  Miike  mines  in  the  Nagasaki  district. 
-  estimated  that  the  yearly  production  of  spelter  is 
t  10,000  tons;  plant  increases  are  planned  to  bring 
yearly  output  up  to  15,000  tons  by  the  end  of  1916. 
ougli  there  is  a  demand  for  zinc  oxide  and  zinc 
'hide,  there  is  no  production  of  these  at  the  Miike 
•s  at  present.  Inquiries  with  regard  to  these  products 
E  been  received  from  the  United  States,  and  it  is 
ible  that  their  manufacture  will  be  undertaken  later. 

sad   PSsvftaiag  IRepIlsices  Hadftel 

h  the  effort  to  cheapen  storage-battery  parts  by  r 
the  cost  of  their  plating,  the  invention  of  a  lead-plat- 
ss  resulted.  The  inventor  is  J.  E.  Schmotzer, 
-president  and  manager  of  the  U.  S.  Electro  Lead 
angCo..  1265  West  Second  St.,  Cleveland.  Ohio, 
he  method  of  electrolytic  lead  plating  used  by  this 
pany  is  similar  to  that  employed  in  plating  with  zinc, 

::el  or  copper,  says  Iron  Age.  June  22.  except  that  pure 
is  used  for  plating  purposes  and  different  chei 
used  in  forming  the  plating  solution.     This  part  of 

'  process  is  secret,  but  a  patent  has  been  applied  for. 


Cons  oU  of  oxidized  ores  has 

.,-  the  Salt  La  i  Station  of  the  Burea 
Mines  in  cooperation  with  the  metallurgical  department 
of  the  University  of  Utah.  An  article  on  the  snbje<  I 
been  written  by  O.  C.  Ralston  and  Glen  L.  Allen,  and 
issued  by  the  Bureau  of  Mines.  Attention  is  called  to  the 
fact  that  most  of  the  experimental  work  has  bten  done  on 
oxidized  ores  of  lead,  because  little  success  has  been  had 
with  zinc  ores,  and  many  others  are  engaged  in  working 
on  copper  ores. 

The  successful  flotation  of  oxidized  mineral  depends,  in 
the  opinion  of  the  operators,  upon  its  preliminary  sul- 
phidizing,  in  order  to  convert  at  least  the  surface  of  the 
mineral  particles  to  sulphide  form.  This  step  is  then 
followed  by  flotation  just  as  is  practiced  on  the  natural 
sulphide  ores.  The  sulphidizing  methods  investigated 
have  been  that  by  the  use  of  hydrogen  sulphide  on  either 
dry  or  wet  ore:  by  the  use  of  various  sulphide  solutions 
and  sulpho  compounds  of  sodium;  by  the  use  of  solutions 
of  the  various  sulphides  and  sulpho  compounds  of  cal- 
cium: by  the  use  of  sulphur  vapor;  by  the  use  of  a  sul- 
phurated oil.  and  with  colloidal  sulphur.  It  was  found 
that  some  of  these  methods  formed  a  sulphide  film  on  the 
surface  of  the  particles  of  such  minerals  as  lead  carbonate 
Ci  J -per  carbonate,  whereas  in  other  eases  the  mineral 
particles  are  sulphidized  all  the  way  through. 

The  methods  have  been  tried  on  a  large  number  of  lead- 
onate  ores.      Some  contain  silver  and  some  lead  as 
rnicipal   metal.     Many  ores  have  been  successfully 
concentrated,   while   others   refused   to  yield  to  flotation 
entration.     In  general,  a  high  alumina  content,  (acid 
soluble)  seems  to  prevent  sulphidizing  and  flotation.     It 
was  found  that  the  best  method  of  applying  hydrogen- 
sulphide  gas  to  dry  powdered  ore  was  in  a  tumbling  barrel 
with  a  wis  inlet  in  the  end.    Sulphidizing  in  a  -lass  bottle 
showed  that  the  ore  blackened  quickly  after  the  applica- 
tion of  the  gas.     <  >n  attempting  to  float  the  lead  sulphide 
as   S0OB   as  it  was  blackened,    it   was   found   that   a   low 
cxtr.,,  tained  and  also  low-grade  concentrates 

unless  the  pulp  was  previously  acidified  with  sulphuric 
acid.     By  acidifying  the  pulp,  cleaner  concentrates 
secured,  hut  extraction-  of  lead  -till  remained  low.     Only 
Dy  prolonged  treatment  with  hydrogen  sulphide  gas  could 

extraction   of   lead   be   raised   to   commercial    gi 
With  a  number  of  ores  8  hr.  treatment  gave  an  extraction 
of  over  80$   of  the  lead. 

Hvdrogen  sulphide  \  red  because  it  can  be 

cheaply  generated.  With  iron  matte  available  at  - 
$10  per  ton  and  sulphuric  acid  at  about  the  same  price, 
the  cost  of  the  hvdrogen  sulphide  resulting,  including  all 
operations,  is  between  $30  and  $50  per  ton.  If  this  gas 
in  combining  with  the  metal  in  the  ore  produces  only  a 
superficial  film  of  sulphide,  it  might  be  possible  to  make 
a  ton  of  gas  sulphidize  many  tons  of  ore.    It  was  found, 

Excerpts   from   an   article   by   O.   C.   Ralston   and   Glen   L. 
Alle£  issued  by  the  United  States  Bureau  of  Mines. 
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however,  that  the  gas  attacked  the  ore  with  si 

that  by  the  time  the  latter  was  sulphidized  sufficiently  to 

permit  of  good  extraction  by  flotation,  it  had  been  sul- 

ind  practically  a  chemical  equiva- 
lent ,,:  ...  the  lead  in  the  ore  had  been 

o    of    hydrogen    sulphide    to    the 
grou]  aded  in  water  does  not  seem  to  be  subject 

in  ib,.  same  difficulty.     !  particles  seems  to 

.    short  treatment 

with  the  gas  a iv  satisfai  b 

-ill-  ,,ii  lead-carbonate  ores  were  obtained 
when    sodium    sulphide    was    used    for    the    sulphidizing 
Sodium  sulphide  has  t,>  be  introduced  in  solution 
and    -  true    filming.      The    sulphides    of 

sodium  considered  commercially  applicable  are  the  normal 
sulphides,  Na  S;  -odium  polysulphides,  Na2S4,  and  Na2S5, 
and  i  drate  of  sodium.  NaSH.    The  last  seems 

to  be  quite  effective.     The  normal  sulphide  is  almost  as 
effective,   while  the   polysulphides   are   the   least   active. 
equire  from  10  mm.  to  34  hr.  of  contact 
witli  the  sulphide  solutions  used,  depending  on  the  char- 
ore    and    the   substance    of    the    solution. 
Sodium  sulphide  varying  from  10  to  20  lb.  per  ton  of 
t  re  is  usually  sufficient  and  should  be  applied  to  pulp 
nning  about  one  ton  of  water  per  ton  of  ore,  in  order 
that  the  solution  may  be  as  strong  as  possible  during  the 
sulphidizing  stage  of  the  process.     After  a  good  black 
olor  !ii-  developed  and  the  color  has  ceased  to  increase  in 
blackness,  the  pulp  is  diluted  with  water  to  3:1  or  4:1, 
and  floated.     The  market  for  sodium  sulphide  is  limited, 
and  it  should  be  obtainable  for  less  than  2c.  per  lb.,  mak- 
ing a  process  economical  enough  for  commercial  purposes. 
Tlie  p, 'I \ sulphide  of  calcium,  obtained  by  boiling  pow- 
i  sulphur  with  slacked  lime,  is  satisfactory  for  ores 
that  yield  easily  to  sulphidizing,  but  is  sluggish  in  action 
ed  with  the  sulphides  of  sodium.     Sulphidizing 
with  sulphur  vapor  has  been  tried  with  little  success,  for 
the  reason  that  it  must  be  applied  at  a  temperature  above 
the  boiling  point  of  sulphur  in  order  to  prevent  condensa- 
tion.    This  means  that  a  temperature  of  over  445°   C. 
must  be  reached.    The  use  of  a  sulphureted  flotation  oil, 
in  which  loosely  combined  sulphur  is  available  for  com- 
bination with  carbonates  of  lead  or  other  metals,  and  the 
rest  of  the  oil  is  then  available  for  oiling  the  artificial 
sulph  riven  but  little  encouragement.     Colloidal 

sulphur,  mentioned  as  a  possible  method  of  sulphidizing, 
in  to  combine  with  lead  carbonate  at  all.     It 
white   lining  of  air  bubbles   in   the  flotation 
little  lead  with  it. 

'I'm   I  an    I'liri  ioi  -  Mi  'i  \i ,s 

meta     i  ontj 1  in  a  lead-carbon- 

U  has  been  uoticed  that  the 
feilvei  vill  lag  behind  the  li  ad  extraction  when 

the  ore  is  sulphidized  with  sodium  sulphide  and  that  the 

Irogi  'i  sulphide  was 

"sod.      i  ..  of  sulphii  i    is  due 

t"  tli'  deposits  of  lead-carbonate 
ore  in  1  -  '  ,  ,.  0f  thesi  mo-  have 
been  milled  with  van  lead  car- 

bonati  Dy    gravity 

roeth                     ii  it  is  found  that  particles  of  lead  i 
bonati  -                                                . 
jug  •"■  '  ■       .    ■•   !  ■' i  si  I  of  the 


tation  could  be  applied  to  the  treatment  of  these  d 
and  also  to  prevent  the  waste  that  now  takes  pla< 
they  are  treated  by  gravity  concentration.  It 
also,  if  successful,  render  amenable  to  treatment 
ate  ores  that  are  too  low  in  grade  to  be  handled  by 
methods.  A  flotation  plant  to  apply  sulphidizin 
tion  to  an  ore  containing  lead,  silver  and  gold  i 
constructed  by  the  Prince  Consolidated  Mining 
Pioche,  Nev.5  for  the  treatment  of  two  tailings 
from  former  pan  amalgamation  and  cyanide  opera! 
that  vicinity.  It  was  expected  that  the  plant  woul 
operation  by  July  1  of  this  year. 

Tksts  ox  Copr-EK  and  Zixc  Ores 

A  few  tests  were  made  on  oxidized  copper  on 
hydrogen  sulphide  seems  to  be  the  best  medium  i 
phidizing  these  particles.     When  applied  to  the  d 
the  sulphur  permeates  the  particles  as  it  did  in  tl 
ores.     Applied  to  the  wet  pulp,   the  hydrogen  st 
seems  to  cause  true  filming.     Usually  black  conce 
are  yielded,  but  J.  M.  Callow,  of  the  General  Engiuri 
Co..  announced  that,  that  company  has  been  able  to  dti 
the  amount  of  sulphur  used  to  a  point  where  the  ftb 
green  with   slightly  coated  malachite.     He  has  ul 
little  as  !/2  lb-  °f  sulphur  per  ton  of  ore.  and  that  is  vi 
good  extraction  in  the  plant  of  the  Magma  Copper  ).,| 
Magma,  Ariz.,  where  his  company  lias  put  in  a  sucssfi 
installation.     Sodium  sulphide  has  been  tested  by  nan 
ber  of  large  companies  where  some  little  oxidized  ppi 
occurs  in  the  sulphide  ores.     In  this  case  only  2  o3 
of   sodium   sulphide   per   ton    of   ore   is   used.     Ii 
easily  added  to  the  machines  during  flotation  or  >  t 
mixing  tanks  before  flotation.     The  experience  is 
some  little  time  of  preliminary  contact  is  allowed  'fo 
flotation  is  attempted,  better  sulphidizing  of  the  meri 
will  result.    Calcium  polysulphide  has  been  used  fo;oi 
time  in  a  number  of  large  copper  mills  with  inch  rei 
success  and  seems  to  be  detrimental  in  some  ins  id 
On  some  of  the  ores  tested  fair  results  were  obtai'di 
the  calcium  polysulphide  was  allowed  to  act  until  tm 
had  become  well  blackened.     Sulphur  vapor  is  als  sai 
to  give  good  results  in  some  cases.     Sulphureted  o  fl 
being  used  also,  but  considerable  secrecy  is  observeusl 
technical  details  of  the  work.     Colloidal  sulphur  di  i)! 
assist,  so  far  as  is  known,  in  the  flotation  of  ox  I 
copper.     Attempts  to  float  the  natural   sulphides  loi 
with  sulphidized  minerals  have  usually  failed,  sin  tl 
sulphidizing  agents   cause   trouble   with   the   flotati]  ' 
natural  sulphides.     At  one  plant  this  difficulty  ha  I 
solved,  although  the  details  are  not  available. 

Attempts  to  float  oxidized  particles  of  zinc  fron* 
both  before  and  after  sulphidizing  by  most  of  the  mw 
that  have  been  mentioned,  have  met  with  no  success  lis 
-  ver  in  the  laboratory  experiments  carried  out.  Pel 
the  fact  that  most  of  the  carbonate  ores  of  zinc  c< tl 
important  amounts  of  the  silicate  may  be  one  (  t 
reasons  for  the  lack  of  success  with  this  work. 


Steel  Barges  to  Be  I'sed  on  a  large  scale  in  the  riV€  c« 
of  the  Pittsburgh  district.  The  American  Bridg  0 
burgh,  has  received  a  contract  from  the  Carnegiote 
Co.  fo»-  70  steel  barges  to  be  used  by  the  latter  compiS 
transporting  coal  from  its  mines  on  the  Monongahtla  Ri'r 
its  byproduct  coke  ovens  now  being  build  at  Clairton.  3* 
barm'  will  be  175  ft.  long  and  will  carry  900  tons  of  C'l 
an    S-ft.    draft   of   water. 
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©perattiinig'  a  Smms\H  Copper  Bll&stt 


By  A.  Bregm  us 


SYNOPSIS  Sunn1  details  Of  furnace  operation 
and  a  discussion  of  the  difficulties  that  arose  in 
connet  Hon  with  the  running  of  a  .small  cupper  blast 
furnace  in  southwestern  Colorado. 

Of  all  the  appliances  known  to  metallurgy,  perhaps 
the  trickiest,  most  unstable  and  hardest  to  manage  is  the 
small  blast  furnace.  The  troubles  of  the  operator  are 
much  reduced  if  all  conditions  are  correct,  but  in  most 
cases  conditions  are  anything  but  correct.  In  fact,  it  is 
usually  only  in  large  plants,  such  as  Anaconda  and  others, 
that  the  necessary  preparation  can  be  made  to  have  all 
the  facilities  and  fluxes  desired,  and  of  course  even  there 
mishaps  occur.  In  small  plants  it  is  an  almost  constant 
fight  to  keep  the  furnace  going,  in  the  face  of  accidents 
and  adverse  conditions  that  arise  in  the  delivery  of  the 
ores  and  fluxes  required. 

In  a  general  way  the  difficulties  that  a  typical  small 
plant  must  surmount  arc  lack  of  correct  ores  and  lack 
of  proper  machinery  and  tools.  I  shall  recount  some  of 
the  troubles  that  arose  in  connection  with  the  operation 
of  a  small  blast  furnace  in  Colorado  and  tell  how  some 
of  the  difficulties  were  overcome.  To  old  furnacemen 
these  matters  will  be  trite,  but  to  those  who  have  not 
had  so  much  experience  the  details  of  the  operating 
difficulties  encountered  may  be  of  interest. 

Necessity  of  Securing  Suitable  Ores 
The  business  of  getting  correct  ores  for  the  smelting 
furnace  is  as  important  as  any  branch  of  the  work.  For 
example,  •"dirty"  silica — silica  already  combined  with 
other  substances  as  amphibole  and  enstatite — does  not 
increase  the  concentrating  power  of  the  furnace  and  at 
the  same  time  is  hard  to  melt  and  helps  to  form  large 
crusts  on  the  jacket.  Another  difficult  material  is  mag- 
netite, one  of  the  hardest  known  ores  to  smelt,  which 
often  has  to  be  run  through  the  furnace  on  account  of 
associated  metals. 

Lack  of  clean  silica  (quartz,  quartzite,  etc.)  and  of 
suitable  iron  ore  are  both  serious  drawbacks  in  the  opera- 
tion of  the  blast  furnace,  cither  large  or  small.  The  con- 
centrating power  of  the  furnace  plays  a  large  part  on  the 
cost  sheet.  The  furnace  must  be  run  on  the  ragged  edge 
of  freezing,  and  usually  extra  iron  ore  is  necessary  if  the 
furnace  should  begin  to  freeze,  in  order  to  run  econom- 
ically, a  balance  must  be  struck  that  will  show  the  greatest 
possible  earnings  with  the  least  possible  "grief"  to  the 
men.     Naturally  when  any  concessions  have  to  be  made, 

it  is  the  men  who  make  them — until  the  trouble  beco - 

unbearable,  when  conditions  must  be  eased  a  little  or  a 
new  crew  will  have  to  I"'  provided.  It  is  usually  neces- 
sary that  the  small  plant  shall  work  under  difficulties  that 
are  almost  intolerable,  in  order  to  -how  dividends,  Some 
of  these  difficulties,  classified  according  to  the  part  of  the 
plant  in  which  they  occur,  will  be  enumerated. 

The  combined  silicas,  as  already  stated,  are  difficult  to 
smelt,  and   in  our   turn a    great  deal   of  trouble  was 

•101  West   60th  St.,  New  York. 


experienced   with   the    formation   of  crusts  of  all 
Once  or  twice  they  were  so   large  that  men   got    into   the 

ruinate   to  shovel    loose  dirt  oil'  the  crusts   into   the   z. 

of  the  furnace  that  was  smelting.  A  fairly  common  way 
to  remove  large  crusts  (too  large  for  an  ordinary  bar) 
was  to  jerk  them  loose  with  a  long  steel  hooked  bar, 
coupled  with  a  block  and  tackle.  Crusts  of  large  size 
were  removed  in  this  way,  the  flexibility  of  the  ropes  pre- 
venting any  serious  jarring  or  twisting  of  the  plates  and 
seams  of  the  jacket-. 

The  light  sheet-steel  charging  plates  of  the  furnace  gave 
much  trouble  to  the  feeders  by  curling  up  and  interfering 
with  their  shoveling.     The  edge  of  the  heavy  cast-iron 


COPPER    BLAST    FURNACE    WITH    CIRCULAR    SETTLER 

dumping  plate  was  finally  placed  over  the  flattened  steel 
charging  plate  and  no  more  trouble  from  buckling  en- 
sued. 

The  furnace  dovi  ntake  was  built  with  a  sharp  90°  elbow 
and  gave  great  trouble  because  flue  dust  collected  in 
the  elbow  until  tic  draft  was  impelled  and  gas  and  smoke 
issued  from  the  furnace  feed  doors.  The  sharp  90°  turn 
blocked  the  draft  sufficiently  to  permit  the  partly  molten 
les  of  Hue  dust  to  strike  the  brick  lining  of  the 
•  i<  sticl  to  it.  Finally,  the  passage  tl 
the  elbo\i  became  so  small  that  almost  all  the  ■_ 
out  i  Id  or,  making  it  impossible  foi 

to  work  around  the  furnace.     The  plant  then  ha 
shut  down  and  the  elbow  cleaned  out.     This  ha] 
at  regular   intervals.     The   down!  howi     in    Pig.    '.' 
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ausea  Long  elbo-w 
ag  of  the  draft. 
I  ....  downtake,  ii   wa 

ethe  hood  proper  when 
the  downtake  was  correctly  designed. 

Keep  the  Taphole  in  Good  Condition 

The  tapping  end  of  the  furnace  should  be  kept  in  as 

mdition  as  possible— that  is,  free  from  crusts,  as 

ad  to  tlif  taphole  and  stop  the  furnace. 

te    was    especially     troublesome    in    this    way. 

te     also     im  reases     greatly     the     specific 

gravity  of  the  slag,  making  the  settling  of  the  matte  im- 

There  was  one  stretch  of  a  week  when  all  the 

matte  made  at  the  plant  in  question  had  to  be  resmelted 

because  it  was  so  badly  mixed  with.  slag. 

At      ne  time  there  was  no  ore  in  the  bins  except   a 

highly  siliceous  material  running  30%  copper.    The  crew 

endeavored  to  keep  the  furnace  going,  but  it  got  steadily 

worse,  ci  titrating  and  the  matte  came  down  in 

amounts  thai  frightened  the  tapper.    The  furnace  finally 

iwn  until  more  suitable  ore  arrived. 

At  this  plant  a  simple  way  to  tell  whether  the  furnace 

iroperl]  or  not  was  by  the  smoke  thai 

ack.     Thick,  heavy  smoke  right  at  the 


scam  the  buckstays  interfered  with  any  efforts  to  stop 
them.     A  horizontal  girdle  would  have  been  better. 

The  jackets  were  so  designed  that  the  drain  valves 
■were  directly  under  the  tuyeres.  When  these  tuy- 
eres slaved,  the  valve  handles  were  burnt  off.  As  the 
valves  were  seldom  used,  the  handles  were  not  replaced, 
hut  were  turned  with  a.  small  wrench.  The  drain  valves, 
however,  should  have  been  placed  about  6  in.  to  the  right 
or  left.  The  edges  of  all  jackets  should  have  countersunk 
rivets  no  the  lares  that  meet  each  other.  This  is  especi- 
ally true  of  the  back-end  jackets,  as  the  lower  one  is  re- 
moved to  facilitate  cleaning  out  the  furnace  during  a 
shutdown.  Raised  rivet  heads  cause  a  great  deal  of 
unnecessary  labor  in  connection  with  the  removal  and 
replacement  of  the  jackets. 

Start  Pike  at  Base  of  Stack  When  Blowing  In 

When  blowing  in  the  furnace,  it  was  found  best  to 
light  a  wooil  lire  at  the  base  of  the  stack  just  before 
t .hi,] lino-  off  the  wood  fire  in  the  furnace  itself.  This 
stimulated  the  draft  at  the  beginning,  and  once  smoke 
was  visible  at  the  top  of  the  stack,  there  was  no  difficulty 
with  the  draft  in  the  furnace  or  flues. 

In  the  small  plant  the  furnace  taphole  is  a  place  that 
must  be  watched  constantly ;  the  irregularity  in  the  sup- 


mouth  of  the  stack  indicated  a  great  deal  of  sulphur, 
hence  the  chances  were  that  with  so  much  issuing  un- 
oxidized,  the  furnace  also  contained  much  sulphur  and 
consequently  a  heavy  matte  fall.  Thin  smoke  on  the 
other  hand  indicated  a  large  percentage  of  S02;  with  the 
sulphur  so  largely  oxidized,  the  matte  fall  was  lighter, 
idicators  were  not  based  on  experiment,  but  were 
fairly  v.  the  running  of  the  furnace  as  ob- 

iin (38x180    in.)    it   was   found 

.    per  min.  of   water  was   more  than  enough 
litions.     During  the  blowing  in,  how- 
en  the  fire  was.  righi  against  the  jackets,  all  the 
.t    ;it    other   time-    the   intervening 
kept  the  jackets  cool. 

Pi         ■  i    I 

question  were 
in  a  bad  I  te  tuyeres  were  1?  in.  center  to  center, 

and  whi  and  began  to  steam, 

mi  below  just  which  jacket  was 
hours  the  furnace- 
man  would   fi  the  dischargi 

to  be  sure  i  .  bui   this  was 

not  a  co]  rflow  1 

The  I      ...  the  fui  nace  were 

en  the  jackets.     The  only   disadvanl 
this  arrangement  was  that  when  breakouts  occurred  al  the 


Section  X-Y 
NEW 


ply  of  ore  and  the  more  delicate  weighing  required  for 
the  small  furnace  make  this  point  insistent.  "Rodding 
the  connection,"  on  the  other  hand,  is  only  an  occasional 
operation  at  most  plants  where  large-sized  furnaces  and 
a  fair  amount  of  coke  are  used,  there  being  usually  a 
sufficient  excess  of  heat  to  keep  the  connection  free,  unless 
a  zinky  or  high-lime  charge  is  being  smelted.  If  the 
matte  fall  he  normal,  the  taphole  of  even  the  small  fur- 
nace will  remain  wide  open  and  the  old  tapper  can  usually 
tell  whether  the  taphole  is  free  or  not.  However,  it 
usually  pays  to  run  a  rod  into  the  furnace  every  hour  or 
so  fo  he  reassured  on  this  point.  When  the  matte  fall  is 
light  or  when  the  furnace  is  running  badly,  the  connec- 
tion must  he  watched  with  the  greatest  vigilance,  but 
care  should  he  taken  not  to  run  the  rod  into  the  furnace 
requently  or  to  leave  it  in  the  hole  more  than  a 
second  Mr  two,  as  it  may  chill  the  slag  so  quickly  that  the 
hole  will  be  closed  entirely. 

I  might  relate  one  instance  illustrative  of  this  point. 
The  furnace  was  to  all  appearances  running  fairly  satis- 
fy, hut  the  concentration  was  so  high  that  little 
matte  was  being  made.  Before  it  w-as  realized,  the  tap- 
hole  had  closed.  The  furnace  had  to  be  banked  and  the 
hole  dug  out  before  operations  could  he  resumed.  At 
another  time  the  furnace  seemed  to  be  entirely  normal, 
but  the  taphole  kept  growing  smaller  and  smaller,  for  no 
apparent,  reason.  Among  other  expedients  that  were  tried 
was  a  (I.  irea  ,.  in  the  lime  rock  on  the  charge.  In  about 
two  hours  the  hole  was  thawed  out  to  its  correct  propor- 
tieii.    The  high-lime  slag  had  chilled  so  quickly  that  even 
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the  matte  could  not  keep  the  taphole  opeD  ;  as  soon  as  the 
lime  was  reduced  the  slag  remained  fluid. 

The  spout  that  was  supplied  with  the  furnace  was 
merely  a  cast-iron  shell  with  no  water  cooling.  It  was 
lined  entirely  with  brick,  even  at  the  nose.  Numerous 
breakouts  occurred,  however,  and  the  nose  had  to  he  re- 
placed frequently,  so  that  finally  a  water-jacketed  nose 
was  put  on  and  there  was  no  more  trouble. 

Sometimes,  owing  to  low  heat  or  high  silica,  the  slags 
would  Income  thick  and  refuse  to  run.  This  happened 
once  just  as  the  furnace  was  being  tapped  out  through 
the  side,  with  the  air  off,  in  order  to  hank  it  for  a  short 
time.  It  became  necessary,  however,  to  turn  the  blast 
on  again  and  blow  the  slag  out  through  the  side.  Of 
course  the  blast  made  more  slag,  but  as  soon  as  the 
matte  began  to  come  more  freely,  the  slag  became  more 
fluid  and  the  furnace  was  drained  nicely. 

Where  pyritic  or  semipyritic  smelting  is  being  done, 
the  settler  and  the  matte-tapping  block  must  be  carefully 
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watched.  There  are  numerous  appliances  for  safeguard- 
ing the  tapping  operations,  but  only  a  few. of  them  will 
he  mentioned  here.  The  matte  launder  first  used  is 
shown  in  Fig.  3.  There  was  always  trouble  with  this 
launder  because  it  would  burn  out  so  quickly  where  the 
matte  first  struck  it  on  issuing  from  the  settler.  This 
was  remedied  by  changing  the  design  of  the  spout  (see 
Fig.  4). 

The  ring  and  wedge  forpulling  out  the  tapping  bar 
offer  some  opportunity  for  comment,  as  the  ring  often 
supplied  is  practically  circular  and  has  no  handle.  The 
ring  shown  in  Fig.  5  has  a  long  and  narrow  opening, 
which  permits  the  use  of  a  much  larger  wedge  (see  Fig. 
6)  and  makes  a  better  mark  for  the  hammerman.  The 
leaves  bolted  to  the  wedge  (  Fig.  C>)  are  for  the  purpose  of 
keeping  it  from  twisting  sideways  on  the  bar.  Although 
this  may  seem  to  be  making  unnecessary  additions  to  a 
simple  contrivance,  yet  it  was  found  to  be  a  great  help. 
as  it  made  sure  that  there  would  be  no  interruptions  in 
drawing  out  the  bar,  thus  avoiding  much  trouble  and 
possible  loss  of  the  taphole. 


A i  the  plant  in  question  endless  trouble  was  experi- 
enced on  account  of  the  tapping  block,  both  by  reason 
of  its  shape  and  the  material  of  which  it  was  made.  The 
hole  was  at  first  small,  but  naturally  became  larger  as  the 
matte  attacked  it.  Numerous  types  were  tried,  and  al- 
though there  was  not  much  difference,  the  cast-iron  block 
shown  in  Fig.  8  was  most  used,  as  it  best  fitted  the  clay 
plugs  used  for  stopping  the  flow  of  matte. 

At  first  solid  iron  blocks  with  a  coil  of  pipe  cast  around 
the  hole  were  used.  They  were  nol  satisfactory.  The 
hole  burned  out  to  a  larger  size,  and  the  matte  entered 
the  coil,  stopping  the  flow  of  water.  Also,  the  shape  of 
the  hole  caused  trouble  because  of  difficulty  in  shutting 
off  the  matte.  Once  a  copper  block  was  used,  but  only 
once.  The  matte,  which  was  high  in  iron,  simply  ate 
up  the  copper  and  a  wild  runaway  resulted.  Finally  a 
cast-iron  block  with  no  water  coil  was  adopted. 

Procedure  When  Taphole  Became  Enlarged 

So  long  as  the  hole  remained  small  there  was  no 
trouble;  when  the  hole  grew  too  large,  it  was  filled  with 
clay  and  the  following  procedure  resorted  to  for  each  tap: 
(1)  Dig  a  circular  trench  around  the  tapping  bar  about 
an  inch  wide  and  as  deep  as  possible  without  risking  a 
breakout.  (2)  Fill  in  with  fresh,  soft  clay;  tamp  hard; 
smooth  off  face  of  the  hole  carefully.  (3)  Pull  out  bar 
with  ring  and  wedge ;  let  matte  run  until  enough  has 
been  obtained.  (4)  Plug  with  soft  clay  at  the  end  of 
the  dolly  bar.  (5)  Drive  tapping  bar  in  quickly  but  care- 
fully, to  avoid  a  breakout.  Steps  1  and  2  were  taken  in 
order  to  give  the  matte  the  inner  surface  of  a  ring  of 
cold,  damp  clay  to  work  against.  Without  this  cold  ring 
the  matte  would  have  burned  out  the  dry  clay  in  a  short 
time,  and  the  hole  become  so  large  that  stopping  the  flow 
would  have  been  impossible.  Steps  3,  t  and  5  are  ordin- 
ary procedure.  This  method  was  one  which  required  ex- 
treme care  and  skill  in  handling  the  tools,  but  it  was 
the  only  safe  thing  that  could  be  clone.  The  matte  was 
low  in  copper  and  high  in  iron,  which  meant  trouble  all 
along  from  the  furnace  spout  to  the  matte-casting  pans; 
but  the  ore  would  not  allow  a  matte  of  any  other  compo- 
sition. 

When  the  matte  was  hot  there  was  great  danger  of  its 
breaking  out.  Once  it  was  necessary  to  replace  the  tap- 
ping block  at  stub  a  time.  The  bar  was  withdrawn  care- 
lullv  and  the  matte  quickly  shut  off  before  much  ran  out. 
The  bar  was  not  replaced.  Then  a  mud  dam  was  placed 
in  the  launder  and  a  pool  of  water  kept  next  to  the  plugged 
hole  (see  Fig.  10).  This  cooled  the  tapping  block  to 
such  an  extent  that  the  mud  could  be  chipped  out  of  the 
taphole  with  safety,  and  water  was  allowed  to  run  back 
into  the  bole.  As  fast  as  was  safe  the  hole  was  dug  out 
until  the  water  bad  solidified  the  settler  contents  about  an 
inch  or  two  back  of  the  block.  The  clam  and  the  water 
were  removed  and  the  block  carefully  taken  out.  The 
surface  of  the  settler  against  which  the  block  fitted  was 
plastered  with  damp  asbestos  pulp  about  Vi  to  y2  in. 
thick.  The  new  jacket  was  pressed  against  the  asbestos 
and  wedged  in  place. 

When  it  was  desired  to  open  the  hole,  drilling  was 
begun  with  a  chisel  bar  and  continued  until  the  bi 
red  color  showed,  and  then  the  matte  was  tapped  by 
driving  in  the  tapping  bar  and  pulling  it  out  immediately 
(the  usual  practice).  After  this  tap,  the  hole  was  plugged 
and  the  bar  replaced  again  in  the  usual  manner.     This 
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method  of  changing  blocks  is  quite  common  in  many 
plants  but  in  others  is  rarely  resorted  to  on  account  of 
the  charge  running  sufficiently  cool  to  permit  the  change 
without  the  use  of  the  water  for  cooling.  It  was  often 
the  cold  water  in  the  launder  even 
when  the  tapping  block  was  Dot  going  to  be  removed. 
Of  course  if  the  matte  did  break  through,  it  was  well  to 
hide  until  the  fireworks  settled  down. 

It  is  essentia]  thai  the  face  of  the  taphole  be  kept 
smooth  and  that  the  bole  be  pointed  exactly  right.  Any 
little  obstruction  will  cause  an  imperfect  lit  between  the 
fresh-clay  plug  and  the  taphole,  and  consequently  an  es- 
cape of  matte  in  the  form  of  flying  shots,  which  are  both 
disconcerting  and  dangerous  to  the  tapper;  they  are  often 
the  cause  of  runaways.  If  the  bar  be  badly  placed  in  the 
bole,  it  pays  to  pull  it  out  and  replace  it  correctly;  this 


i 


FIG.   11.    MATTE-TAPPING    ARRANGEMENT 

can  be  done  quite  easily,  because  the  matte  is  not  given 
sufficient  time  to  eat  oul  the  taphole  to  any  great  size. 

In  the  settler  operation  it  was  noticed  that  high-iron 
slag  and  matte  ate  up  the  firebrick  quickly.  Magnesite 
brick,  however,  stood  up  well,  as  did  also  chrome  brick. 
Conversely,  high  siliceous  slag  and  high  copper  matte 
did  not  attack  the  brick  nearly  so  much.  In  the  settlers, 
water-jacketing  was  not  used,  but  it  could  probably  have 
been  well  employed  with  plain  firebrick,  under  certain 
circui: 

Before  shutdowns,   if   tl  was  not  too  hot,  it 

was  allowed  to  fill  with  matte  to  within  a  leu  inches  of 
the  top.  The  furnaci  was  then  blown  out.  The  settler 
together  as  possible,  care 
being  taken  to  keep  all  bole,  aboul  the  settler  covered  so 
that    no   cold   ail    could   get    in.     The   2-in.    layer  of  slag 

led   raffii  ientlj   to  stick  aboul  midway  in  the 

and  the  matte  drained  oil'  cleanly.  When  the  furnace 
was  ready  to  start  again,  all  that  was  aecessary  was  to 
punch  a  hole  through  the  thin  slag  layi  c  when'  the  ma- 


terial overflowed  from  the  furnace  spout,  and  another 
to  allow  it  to  escape  to  the  slag  overflow.  It  is  often  a 
nice  point  of  judgment  as  to  just  how  long  a  settler  can 
be  held  without  draining.  No  rule  can  be  set  for  this, 
as  much  depends  on  the  type  of  slag  and  the  amount  of 
matte  in  the  settler,  and  other  factors. 

The  matte-casting  apparatus  used  at  this  plant  was  a 
a  string  of  rectangular  dumping  pans  mounted  on  a  1 2-in. 
I-beam  on  trucks  with  12-in  wheels,  having  Hyatt  roller 
bearings.  The  roller  bearings  were  excellent;  the  ma- 
chine ran  smoothly  and  easily  until  a  little  hot  matte 
came  into  contact  with  the  wheels,  when  they  broke  as 
if  they  had  been  made  of  cast  iron  raid  struck  with  a  ham- 
mer. They  were  replaced  by  solid  wheels  without  special 
bearings,  which  stood  the  heat  satisfactorily.  The  ma- 
chine ran  a  little  harder,  of  course,  but  if  the  track  was 
kept  in  condition  it  called  for  no  more  men  than  before. 

Matte  Runaways  Rendered  Harmless  by  Diverting 
Matte  Through  Side  of  Launder  into  Pit 

Owing  to  the  arrangement  of  the  tapping  floor,  it  was 
found  necessary  to  make  an  angle  in  the  matte  launder. 
Tins  necessitated  a  bowl,  or  "fort,"  to  keep  the  matte 
from  eating  a  bole  where  it  impinged  against  the  side  of 
the  launder.  Fig.  II  shows  this  fort  of  bricks  and  clay 
built  around  an  old  slag  pot.  Occasionally,  in  spite  of 
everything,  a  runaway  did  occur.  The  first  thing  done 
was  to  divert  the  flow  of  matte  into  a  pit  for  that  purpose, 
by  damming  the  launder  with  a  large  piece  of  solid  matte 
(everything  else  would  have  been  floated  off)  and  chink- 
ing the  crevices  with  clay.  The  launder  had  a  semi- 
circular piece  cut  out  at  the  side  facing  the  runaway  pit: 
this  was  plugged  with  mud  under  normal  conditions,  but 
at  such  times  the  mud  was  knocked  out  and  the  matte 
flowed  freely  into  the  pit.  Then,  the  matte-casting  equip- 
ment being  comparatively  safe  (the  pit  was  able  to  take 
care  of  a  full  settler),  the  men  devoted  their  whole  atten- 
tion to  shutting  off  the  matte. 

It  was  found  best  to  keep  5  or  6  in.  of  matte  in  the 
settler  ai  all  times.  Less  than  that  meant  risk  of  freez- 
ing,  and  more  meant  too  much  heat  and  pressure  during 
a  tap.  Of  course  the  condition  of  the  settler  decided 
everything.  The  hotter  the  settler  the  less  matte  was 
stored  and  vice  versa.  The  amount  varied  from  3  to  12 
in.  in  a  circular  settler  G  ft.  in  diameter  and  3  ft.  deep. 

It  may  be  well  to  state  in  conclusion  that  these  remarks 
are  not.  intended  as  a  general  treatise  on  copper  smelt- 
ing, but  merely  to  cite  a  few  of  the  practical  devices  used 
to  surmount  particular  difficulties.  Many  of  the  practices 
cited  are  the  commonly  used  methods  in  certain  plants, 
but  at  others  these  expedients  may  not  be  necessary.  It 
is  essentia]  in  operating  a  small  plant  to  have  especially 
competent  furnaeemen,  and  one  is  fortunate  indeed  to 
secure  an  old  furnaceman  who  has  traveled  about  the 
country  considerably.  The  man  experienced  in  one  plant 
only  may  never  have  encountered  many  of  these  diffi- 
culties, and  in  a  small  plant  the  furnaceman  is  often 
foreman  and  superintendent  as  well. 

W> 
A  I  Oil  'inn  .nir.itiim  and  Smelting:  Plant  for  the  An-Yuan 
mines  in  Hunan  Province,  southern  China,  is  shortly  to  be 
placed  in  commission  by  the  Wah  Chang  Mining  and  Smelting 
Co.,  which  will  offer  this  product  for  sale  in  New  York,  and 
through  agencies  in  Europe.  These  mines  are  in  the  Ichang- 
hsien  district  and  contain  both  oxide  and  sulphide  ores  in 
chimneys  in  limestone,  marmorized  by  granite  and  intruded, 
by  a  later  granite  dike  along  the  course  of  which  the  ore 
•himneys  arc   found 
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SYNOPSIS — Classification  of  names  of  mining 
methods  as  employed  by  muni/  authors  and  a  de- 
scription of  different  systems  named  by  terms 
representing  fairly  common  usage. 

One  of  the  important  elements  that  contribute  to  the 
value  of  technical  literature  and  description  is  precision 
a.  the  use  of  terms.  This  subject  has  not  received  the 
attention  it  deserves.  Method  of  mining  and  its  equiva- 
lent term,  "system  of  mining."  have  long  been  used  and 
signify  the  different  features  which,  taken  together,  char- 
acterize a  given  method  of  mining.  Systematic  mining  is 
the  result  of  evolutionary  development.  The  cruder  and 
simpler  methods  have  been  combined  and  improved,  and 
where  the  various  steps  have  been  repeatedly  applied  in 
the  ease  of  a  single  mine,  names  and  terms  have  been 
invented  as  a  designation  of  the  method.  The  nomen- 
clature resulting  is  not  based  on  any  consistent  plan,  and 
as  a  result  we  are  confronted  with  a  large  number  of 
names  and  terms  that  are  loosely  used  and  are  confusing 
to  one  who  has  not  had  actual  acquaintance  with  mining 
operations.  Even  to  the  experienced  individual  there  is 
often  a  lack  of  definiteness  in  the  meaning  that  should  be 
given  to  the  names  in  common  use. 

Factors  that  Influence  the  Naming  of  Methods 

The  methods  of  breaking  ground  are  briefly  summar- 
ized: Drilling  and  blasting  benches;  undercutting  and 
breaking  by  drilling  and  blasting;  shearing  or  side 
cutting  and  breaking  by  drilling  and  blasting  ;  top  cutting 
and  breaking  by  drilling  and  blasting;  undercutting  and 
breaking  by  caving:  undercutting  and  breaking  by  roof 
pressure  or  by  wedges ;  block-holing  and  breaking  by 
blasting  (detached  masses)  ;  breaking  by  means  of  spall- 
ing  hammers  (detached  masses). 

With  the  exception  of  the  term  "caving"  the  different 
methods  of  breaking  have  played  a  subordinate  part  in 
the  naming  of  methods.  The  designation  caving  is  used 
with  considerable  looseness  and  has  undoubtedly  caused 
confusion  in  the  minds  of  many.  If  the  qualifying  words 
"cover"  and  "ore"  ami  the  corresponding  expressions 
"cover  caving"  and  "ore  caving"  are  used,  much  confusion 
will  be  avoided.  The  methods — top  slicing  and  cover 
caving,  top  slicing  with  partial  ore  caving,  block  caving. 
chute  caving — derive  their  names  in  part  from  the  word 
caving  to  which  is  prefixed  the  descriptive  word  or  words. 

Sequence  of  Working,  Geometric  Position  and 

1  IlKECTION 

The  methods  of  working  can  be  classified  as  follows: 
1.  Inclined  orebodies  are  mined:  (a)  By  successive 
horizontal  slices  from  the  top  down;  (b)  by  successive 
horizontal  slices  from  the  bottom  up;  (c)  by  successive 
inclined  slices  from  the  topmosi  corner  of  a  block  down: 
(d)  by  successive  inclined  slices  from  the  lowermost 
corner  of  a  block  up ;  (e)  by  successive  slices  parallel  with 
the  end  surface  of  a  block  and  each  slice  mined  from  the 
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top  down;  (f)  by  successive  slices  parallel  with  the  end 
surface  of  a  block  and  each  slice  mined  from  the  bottom 
up. 

'.'.  Orebodies  of  considerable  lateral  extent  and  thick- 
ness are  mined:  (a)  By  division  into  blocks  and  panels 
and  the  working  of  the  blocks  in  sequence  or  alternately 
bj  any  of  the  methods  already  described;  (b)  by  succes- 
sive horizontal  layers,  beginning  with  the  uppermost  and 
taking  the  layers  in  sequence;  (c)  by  caving  the  blocks  in 
sequence  from  one  end  of  the  deposit  to  the  oilier  or  from 
both  ends  to  the  center  (the  deposit  is  divided  into  thick 
layers,  and  the  layers  are  worked  from  the  top  down)  ; 
(d)  by  combination  of  (a)  and  (<•). 

3.  Mineral  deposits  of  great  lateral  extent  and  small 
thickness  are  mined:  (a)  By  separate  units  separated  by 
ribs  of  mineral  left  in  place  with  subsequent  working  of 
the  ribs  from  the  boundaries  of  the  deposit;  (b)  by 
division  into  panels  and  the  working  of  each  panel  by 
(a),  (c)  or  (d)  of  this  division;  (<)  by  successive  small 
units  that  are  mined  in  sequence  from  the  boundaries 
back  to  the  main  outlet  of  the  mine;  (d)  by  successive 
small  units  that  may  be  connected  in  a  more  or  less  con- 
tinuous face  that  is  advanced  from  the  marn  working 
openings  of  the  mine  to  the  boundaries. 

The  terms  underhand  stoping,  overhand  stoping,  top 
slicing,  flat-back  stoping,  inclined-cut  stoping,  side  stop- 
ing, rill  cut,  pyramidal  stoping,  transverse  stoping,  cross- 
stoping.  etc.,  involve  sequence,  geometric  position  and  to 
some  extent  direction.  The  terms  block  system  and  panel 
system  signify  the  division  of  the  deposit  into  large  units. 
The  terms  advancing  and  retreating  signify  working  out 
and  working  back,  or  the  direction  relative  to  the  position 
of  the  main  exit  of  the  mine.  The  classification  indicates 
the  possibilities  as  well  as  the  difficulties  of  using 
sequence,  geometric  position  and  direction  as  a  basis  for 
nomenclature. 

The  Methods  of  Support 

Flat  workings  are  supported:  (a)  Left  as  open  cham- 
bers; (b)  by  pillars  or  ribs;  (c)  by  rock  packs;  (d)  by 
cribs  (solid  timber  crib,  open  crib,  rock-filled  crib);  (e) 
by  props;  (f)  by  props  and  head  hoards;  (g)  by  props 
and  stringers;  (h)  by  drift  sets;  (i)  by  square-sets;  (j) 
by  waste  filling. 

Inclined  workings  arc  supported:  (a)  Left  as  open 
stopes;  (b)  hy  pillars  or  ribs ;  (c)  bystulls;  (d)  by  stalls 
ami  props;  (e)  by  square-sets;  (f)  by  ore  filling;  (g)  by 
waste  filling;  (h)  by  stulls  and  waste  filling;  (i)  by 
square-sets  and  filling. 

Filling  system,  open  stope,  timbering  with  pigsties  and 
filling,  overhand  stoping  on  waste,  overhand  stoping  on 
ore,  room-and-pillar,  square-set  system,  square-set  and 
fill,  prop  slice,  etc.,  indicate  that  the  method  of  support 
plays  a  leading  part  in  the  nomenclature  used  for  certain 
methods. 

The  miscellaneous  factors  that  have  played  a  part  in 
naming  methods  are  :  The  development  working,  as  in  the 
ease  of  "sublevel  sloping,"  a  miner's  term — as  for  exam- 
ple, "the  slash  system  of  mining";  the  name  of  an  individ- 
ual, as  in  the  ease  of  the  "'Mitchell  system":  a  locality,  as 
exemplified  by  "the  North  Staffordshire  system." 
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A   simple  classification  of  mining  methods  and  their 
important  modifications  i^  given  in  the  following: 

CLASSIFICATION 
f  a.  Open   stope 

1.  Underhand  sloping     b.   Pillar-supported   stope 

I  c.  Stull-supported   stope 
-  t f  1.   Rack  stope 

2.  Overhand  stoping  {  g;  gflleY^e  j  ~-  £1?™**  *** 

.         j   (a.  Open  stope 

3.  Combined    overhand    and  J  b    pjnar-supported  stope 

underhand  stope  [  c.    stull-supported  stope 

„,,,      .  (  a.  Open  stope 

4.  Rill    stoping   j  ,,    Fined  stope 

ia.  Open  stope 
b.    Partly  tilled  stope 
c    Pilled'  stope 
,1     Vertical  slice — underhand 
e.   Vertical  slici — overhand 
f.   Alternate  pillar  and  stope 
[a.   Without  ore  passes 
r    Shrinkage  stoping  \  b.   With  ore  passes 

I  c.   Alternate  pillar  and  stope 

7.  Top  slicing  and  cover  caving  j  j£  B^  r"or£s 

8.  Combined  top  slicing  and  shrinkage  stoping 

9.  Top  slicing  with   partial   ore   caving 

10.  Block    caving 

11.  Combined  shrinkage  stoping  and  block  caving 

12.  Chute  caving 

13.  Sublevel  stoping 


14.  Longwall  method 


(  1.  Without  panels 

a.  Advancing  j  ,  With  „aneis 

..    t,    *        »i„„      1.  Without   panels 

b.  Retreating  j  2  With  panels 


(  a.  Without  panels 
)  b.  With  panels 

a.  Without  panels   (obsolete) 

b.  With  panels 


15.  Room-and-pillar     method 

16.  Bord-and-pillar  method  j 

A  stuilv  of  the  writings1  of  many  accepted  authors  was 
made,  and  all  of  the  many  synonymous  expressions  for 
the  terms  as  laid  down  in  the  "Classification"  have  been 
tabulated  in  groups  numbered  consistently  with  the 
i  lassification."  This  shows  the  woeful  lack  of  uniform- 
ity in  usage  and  the  need  for  it  in  order  to  clarify  mining 
texts. 

SEGREGATION  OF  AUTHOR'S  TERMS 

1.  Horizontal   cut  underhand 

Underhand   quarrying  of  panel  cores   (Mitchell  system) 
Underground  milling 
i  >p.  n-stope    method 

2.  Stoping  and  filling 
Rock  filling 

Filllng-up  method  .  

Method   of  horizontal  slices  in  ascending  order   with  com- 
plete  filling 
Breast  stoping 
Resuing 
Filling  system 
Open  stope.  timbering  with  pigsties  and  filling 

I.   system  of  stoping  and  filling 
Stoping  in  horizontal  layers 

and  rilling  system 
i  ipencut  system 
siil.-  stoping 
Longwall  stoping 

Combined  Bide  and  longwall  stoping 
Ba<  k-fllling  method 
method 
Back   stoping 
Overhand   Btosing  on  waste 

m-and-pillar  with  waste  filling 
Dry-wall  method 
Flat    hack    sloping 
Sawtooth  back   stoping 

'.J.  Callon,  "Lectures  on  Mining";  Per  Larsson,  "Trans.  A.  I. 
M.    K."    Vol.   XVI.   I  ,  Rothwell,    "Trans.    A.    I.   M     E.." 

Vol.  XVI.  p.  862;  John  Fulton.  "Trans.  A.  1.  M.  E.,"  Vol.  XVI. 
C.  CeNeve  Poster,  "Textbook  of  Ore  an.!  Stone  Mining"; 
M.  C.  Ihlseng,  "A  Manual  of  Mining";  Hatch  and  Chalmers, 
"Gold  Mines  of  the  Rand";  A  G.  Chariton,  "Gold  Mining  and 
Milling  in  Western  Australia";  X.  w.  Parlee,  "Mine  Timber- 
ing"; Donald  Clark,  "Australian  Mining  and  Metallurgy";  M. 
C  Ihlseng  and  E.  B.  Wilson,  "A  Manual  of  Mining";  W.  H. 
Storms,  'Timbering  and  Mining";  H.  C.  Hoover.  "Principles  of 
Mining";  I..  W.  Mayer,  "Mining  Methods  in  Europe";  W.  R. 
Crane.  "Ore  Mining  Methods";  F.  W.  Sperr,  "L.  S.  M.  I.,"  Vol. 
XV.  p.  179,  also  p.  s.  Williams;  R.  H.  Brinsmade,  "Mining 
Without  Timber";  I)  C.  Livingston,  "Trans.  A.  I.  M.  E.."  Vol. 
XI.III.  p.  862;  P.  C.  Roberts,  "I..  S.  M.  I.,"  Vol.  XVI.  p.  — ;  F. 
W.  Sperr,  "Eng.  and  Min.  Journ.."  Vol.  XC1II,  p.  1181;  P  B 
McDonald.  "M.  ft  S.  P.,"  Vol.  CVII,  T>  9;  W.  Pavliss  E  D. 
M'N'.il  and  J.  S.  Lutes,  "L.  S.  M.  I.."  Vol.  XVIII  p.  133;  C.  A. 
Allen.  "Trans.  A.  I.  M.  E  ."  Vol.  XLIX.  p.  366;  P.  B.  Scot 
Bull.  XCVIII.  p.  4S3.  A.  I.  M  E. ;  Klrhv  Thomas.  "L.  S.  M.I.  "  Vol 
X.  p.  — ;  H.  W.  Hughes,  "A  Textbook  of  Coal  Mining";  Cockin; 
C.  M.  Balles,  "Modern  Mining  Practice,"  Vol.  IV;  R.  S  S  Red- 
mayne.  "Modern  Practice  in  Mining,"  Vol.  Ill;  "Practical  Coal 
Mining,"  Vol.  II,  Editor  W.  S.  Koulton;  II.  T.  Hulst,  G.  R. 
Jackson  and  W.  A.  Slebenthal.  "L.  S.  M.  I.."  1914;  O.  E  Olson 
O.  M.  Shaus  and   F.   Blackwell,   "L.  S.  M.  I.,"   September,   1915' 


Open  stope  and  filling        _ 
Crosscut  method  of  working 
Transverse  with  filling 
Cross  stoping 
Delprat   method 

3.  Combined   stopes 
Combination  stoping 

Overhand  stoping  and  milling  system 

Back  and  underhand   stoping  and  milling  system 

4.  Pyramidal  stoping   (?) 
Inclined  cut  and  filling 
Rill-cut  vertical  stopes 
Overhand  stoping  in  inclined  floors 
Rill-cut  stoping 

5.  Nevada  system 
Square-set  underhand 
Pillar   and  stope 
Back-filling  method 
Square-set  stoping 
Square-set  and  fill 

6.  Overhand  stoping  with   shrinkage,  no  filling 
Overhand  stoping  with  shrinkage  and  delayed   filling 
Shrinkage  with  waste  fill  after  ore  has  been  removed 
Backstoping 

7.  Removing  pillars  and  allowing  roof  to  cave 
Crosscut  method  combined  with  removal  of  pillars 
Mining  ore  from  top  down 

Method  of  horizontal  slices  taken  in  descending  order  and 

allowing  surface   to  sink 
Transverse  with  caving 
Top  slicing  and  caving 

Caving  system,   Cumberland  method   of  mining   (?) 
Caving   method,    top-slicing 
Slicing  under  mats  of  timber  in  panels 
Square-set  slicing 
Prop  slicing 
Panel  slicing 

8.  Kimberley  method 

9.  Caving  system 
Subdrifting  and   caving 
Caving 

Caving,  subdrift  method 

Subslicing,  side  slicing,   end  slicing 

Slicing  under  ore  with  back  caving  in  rooms 

Sublevel  caving 

Sublevel  slicing 

10.  Caving  system,  Cumberland  method  of  mining   (?) 
Block-caving  system 

11.  Overhand  stoping  with  shrinkage  and  simultaneous  caving 

12.  Caving  by  raising 

Block  caving  into  chutes  or  chute  caving 

13.  Substoping 
Sublevel  backstoping 
Drift  stoping 
Sublevel  method 
Sublevel  slicing  system 
Combination  of  subslicing  and  stoping 

Miscellaneous  Metal-Mining  Terms  Not   Classified 
Chamber-and-pillar  system 
Pillars  left  as  permanent  support 
Slices  parallel  with  dip  and  filling 
Chambers  without   filling 

Square-set  system  developing  into  caving  system 
Stoping  system 
Filling  system 
Room-and-pillar  system 
Pillar  robbing  and'  hand  filling  (?) 
Square  work  and  caving 
Pillar  robbing 
Square  work  and  pillar  robbing  in   conjunction   with  sand 

filling 
Mitchell  slicing  svstem 

14.  Longwall  advancing 
Longwall  retreating 

Nottingham  longwall  or  Barry  system 
Working-home   method 
Longwall  or  Shropshire   method 
Longwork 
Combination    longwall 

15.  Pillar  and  stall 
Post  and  stall 

Room  and  stoop   (Scotland) 
Heading  and  stall 
Stalls  and  breasts 

Square  work    (South   Staffordshire  thick-seam  method) 
Single-stall   working 
Double-stall  working 

South  Staffordshire   or  thick-seam  method 
Double-room  system 
Single-entry  room-and-pillar  mining 
Double-entry  room-and-pillar  mining 
Triple-entry  room-and-pillar  mining 

County   of   Durham    system,    combination   of  the   panel   and 
room-and-pillar  method 

16.  Following  up  the  whole  with  the  broken 
Bord  and  pillar 

System  of  large  pillars  known  locally  as  coal  gateways 

Lancashire  bord-and-pillar  system 

Wide  or  square  work,  modification  of  bord  and  pillar 

Narrow  working 

Modified  room-and-pillar  working 

Room   system  for  gaseous   mines,  Brown   panel   system   for 

gaseous  mines 
Checkerboard  svstem    (?) 
Miscellaneous 

Rock-chute  mining 

Room  system  with  caving 

Rearer  method  of  working  inclined  seams 

Working  coal  in  lifts 

North  Staffordshire  method  of  working  rearer  seams 

Warwickshire  method  of  working  contiguous  seams 

The  classification  given  is  believed  to  be  comprehensive 
and  the  terms  fairly  to  represent  usage.  The  significant 
features  characteristic  of  the  different  methods  are 
described  in  the  following: 
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1.  Underhand  Stoping — This  term  has  established 
itself  and  is  ((insistently  used.  The  stupe  ma)  start  below 
the  floor  of  a  level  and  he  extended  by  successive  hori- 
zontal slices,  either  worked  sequentially  or  simultaneously 
in  a  series  of  steps.  The  modifications  consist  in  the 
working  of  the  block  by  a  series  of  slices  parallel  with  the 
dip,  each  slice  being  worked  from  the  top  down  and  the 
slices  being  taken  in  sequence.  The  stope  may  be  left  as 
an  open  stope  or  supported  by  stulls  or  pillars.  Filling 
can  he  used  after  the  stope  has  been  finished  or  may  follow 
the  stope  as  a  back  fill. 

■.'.  Overhand  Stoping — The  broad  compass  of  this 
term  and  the  various  modifications  have  combined  to 
make  it  more  of  a  general  designation  than  one  to  which 
a  specific  meaning  can  lie  attached.  It  signifies  the 
working  of  a  block  of  ore  from  a  lower  level  to  a  level 
above.  Methods  3,  4,  .5,  6,  11,  12  and  13  are  important 
modifications  of  overhand  stoping  that  have  received 
specific  names.  In  a  restricted  way  overhand  stoping  can 
In'  applied  to  open  or  waste  filled  stopes  that  are  excavated 
in  a  series  of  horizontal  slices  either  sequentially  or  simul- 
taneously from  the  bottom  of  a  block  to  its  top.  Stull 
timbering  or  the  use  of  pillars  characterize  the  method. 
Filling  is  used  in  many  instances. 

3.  Combined  Overhand  and  Underhand  Stoping — 
This  term  is  used  with  a  fair  degree  of  consistency  and 
Bignifies  the  workings  of  a  block  simultaneously  from  the 
bottom  to  its  top  and  from  the  top  to  the  bottom.  The 
modifications  are  distinguished  by  the  support  used — 
open  stopes,  stull-supported  stopes  or  pillar-supported 
stopes. 

4.  Rill  Stoping — The  term  is  consistently  used  and 
signifies  the  working  of  a  block  by  a  series  of  slices  taken 
at  an  angle  with  the  drift.  The  slices  are  taken  sequen- 
tially, and  a  slice  may  be  started  from  the  top  and  worked 
down  or  from  the  bottom  and  worked  up.  It  is  evident 
that  in  the  former  case  the  method  can  be  considered  as  a 
form  of  underhand  stoping.  In  stepped  overhand  stoping 
there  is  a  close  approximation  to  rill  stoping.  Two  modi- 
fications have  been  sviggested  in  the  outline-open  stopes 
and  filled  stopes.  In  most  cases  where  this  method  of 
mining  is  practiced,  the  filled  stope  is  used.  Support  may 
be  by  stulls,  stulls  and  filling,  pillars  or  pillars  and  filling. 
Saw  tooth  stoping  can  be  looked  upon  as  a  modification  of 
rill  stoping.  In  this  case  the  stope  face  is  formed  by  the 
simultaneous  working  of  two  sets  of  diagonal  slices  at 
right  angles  to  each  other. 

5.  Square-Set  Stopinc — The  elasticity  of  this  method 
has  resulted  in  a  number  of  modifications  which  have  not 
received  a  consistent  nomenclature.  The  group  term 
applies  the  use  of  square-set  timbering  as  an  essential 
feature  of  the  method.  The  method  is  overhand  stoping. 
The  stope  may  be  worked  in  horizontal  slices,  as  a  stepped 
face  or  in  vertical  slices.  The  modifications  given  in  the 
outline — open  stope,  partly  filled  stope,  filled  stope,  verti- 
cal slice  (underhand),  vertical  slice  (overhand),  alternate 
pillar  and  stope — cover  the  more  important  variations. 

6.  Shrinkage  Stoping — The  method  is  a  modification 
of  overhand  stoping  and  its  characteristic  is  the  use  of  a 
part  of  the  ore  for  the  purpose  of  support  and  as  a 
working  platform.  As  applied  to  small  orebodies  two 
modifications  are  met  with — stoping  without  ore  passes 
(chutes)  and  stoping  with  ore  passes  (surplus  ore  is 
removed  by  means  of  the  ore  passes).  As  applied  to  large 
orebodies  the  stopes  are  separated  by  pillars  or  ribs  and 


the  aame  used  is  shrinkage  stoping  with  alternate  pillar 
and  stope. 

7.  Top  Slicing  and  Coyer  Caving — The  important 
feature  is  the  working  of  the  orebody  from  the  top  down 
in  successive  horizontal  slices  that  may  follow  one  another 
sequentially  or  simultaneously.  The  whole  thickness  of 
the  slice  is  worked.  The  ore  may  be  broken  by  overhand  or 
underhand  stoping  in  each  unit.  The  overburden  or 
cover  is  caved  after  mining  a  unit.  The  method  is  a 
retreating  method.  The  longwall  method,  the  pillar  rob- 
bing in  both  room  and  pillar,  and  bord-and-pillar  methods 
of  mining  coal  are  essentially  the  same  in  principle  as  top 
slicing.  The  principal  difference  is  that  a  single  slice 
only  is  worked  in  these  methods.  Two  modifications  have 
been  named — top  slicing  by  drifts  and  top  slicing  by 
rooms.  From  the  support  used,  other  terms  could  be 
adopted — prop  slicing,  square-set  slicing,  drift  slicing, 
tee-set  slicing,  prop-and-sill  slicing.  A  timber  mat  is 
used  in  almost  all  cases. 

8.  Combined  Top  Slicing  axd  Shrinkage  Stoping 
— In  this  method  the  orebody  is  worked  from  the  top 
down  in  successive  slices.  In  the  working  of  each  slice 
the  unit  is  worked  as  a  shrinkage  stope.  The  broken  ore 
serves  to  give  lateral  support  to  the  sides  of  the  unit  and 
also  serves  as  a  working  platform  from  which  the  back 
is  reached.  A  I'ter  working  a  unit  the  cover  is  caved.  Xo 
timber  mat  is  used. 

9.  Top  Slicing  Combined  with  Ore  Caving — In  this 
method  the  orebody  is  worked  from  the  top  down  in 
successive  slices.  Instead  of  taking  the  full  height  of 
the  slice,  only  the  lower  part  is  taken  and  the  upper  part 
is  caved.  After  removing  this  portion  of  the  ore,  the 
cover  is  caved.  A  timber  mat  is  used  in  most  cases  to 
separate  the  broken  cover  from  the  ore  and  to  give  safety. 

10.  Block  Caving — In  this  method  the  ore  is  worked 
from  the  top  down  in  successive  layers  of  much  greater 
thickness  than  characteristic  of  top  slicing.  Each  block 
is  undercut  over  the  greater  part  of  its  bottom  area  and 
the  supporting  pillars  blasted  out.  As  the  block  caves  and 
settles,  the  cover  follows.  The  method  might  be  consid- 
ered as  involving  many  of  the  features  of  the  preceding 
one,  but  applied  on  a  larger  scale. 

11.  Combined  Shrinkage  Stoping  and  Block  Cav- 
Inc — In  this  method  the  orebody  is  worked  from  the  top 
down  in  successive  layers  of  much  greater  thickness  than 
in  top  slicing.  The  mass  of  ore  is  weakened  by  a  series 
of  shrinkage  stopes,  which  are  extended  up  between  the 
ribs,  pillars  or  blocks,  which  are  subsequently  caved.  The 
intervening  blocks  are  undercut  and  caved  as  in  block 
caving.    The  cover  follows  the  caved  ore. 

12.  Chute  Caving — The  method  involves  both  over- 
hand stoping  and  ore  caving.  The  chamber  is  started  as 
an  overhand  stope  from  the  head  of  a  chute  and  is 
extended  up  until  the  back  weakens  sufficiently  to  cave. 
The  orebody  is  worked  from  the  top  down  in  thick  slices, 
each  slice  being,  however,  attacked  from  the  bottom  and 
the  working  extending  from  the  floor  of  the  slice  up  to  an 
intermediate  point.  The  cover  follows  down  upon  the 
caved  ore. 

13.  SuBLEVEi.  Stoping — This  method  involves  fea- 
tures of  overhand,  underhand  and  shrinkage  stoping.  Its 
characteristic  feature  is  the  use  of  sublevels.  The  sub- 
levels  are  worked  simultaneously,  the  lowest  on  a  given 
block  being  farthest  advanced  and  the  "subs"  above  fol- 
lowing one  another  at  short  intervals.     The  uppermost 
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sublevel  underneath  the  cover  is  partly  caved.  The  caved 
cover  follows  down  upon  the  caved  ore.  The  broken  ore 
is  in  pari  drawn  from  the  level,  and  a  pari  remains  in  the 
order  to  give  lateral  supporl  to  the  walls  and  to 
admixture  of  cover  and  ore.  The  breaking  faces 
are  developed  by  crosscuts,  which  are  extended  from  wall 
to  wall  from  the  end  of  the  sublevel.  The  method  can 
also  be  looked  upon  as  a  retreating  method,  the  orebod} 
hem-  worked  from  the  top  down  and  the  individual  blocks 
upon  a  given  level  being  worked  from  their  ends  to  the 
center. 

14.  Longwall  Method— All  of  the  coal-mining 
methods  overlap  to  a  greater  or  less  extent,  and  separation 
of  the  systems  named  in  the  key  list  is  sometimes  difficult. 
In  ion-wall  mining  the  distinguishing  features  are  the 
winning  of  all  of  the  coal  on  the  first  working,  in  most 
instances  the  use  of  top  or  roof  pressure  in  mining  and 
the  caving  or  subsidence  of  the  roof  after  the  working. 
Unlike  top  slicing,  the  subsidence  of  the  roof  follows  more 
or  less  continuously  after  the  working  of  the  coal.  The 
face  of  coal  may  be  continuous  (straight  or  curved)  oi 
stepped.  It  may  be  carried  at  right  angles  to  or  parallel 
with  the  dip.  Two  important  modifications  are  generally 
recognized— longwall  advancing  and  longwall  retreating. 

15.  Room-and-Pillab  Method— The  distinguishing 
feature  is  the  winning  of  50$  or  more  of  the  coal  in  the 
first  working.  The  coal  is  mined  in  rooms  separated  by 
narrow  ribs.  The  coal  in  the  ribs  is  won  by  subsequent 
working  which  may  he  likened  to  top  slicing.  In  the  rib 
working  the  roof  is  caved  in  successive  blocks.  The  first 
working  is  an  advancing  and  the  winning  of  the  rib  coal 
a  retreating  method.  The  rooms  are  driven  parallel  with 
one  another,  and  the  room  faces  may  be  extended  parallel, 
at  right  angles  or  at  an  angle  to  the  dip. 

16.  Bokd-and-Pillah  Method — The  distinguishing 
feature  i-  the  winning  of  less  than  50%  of  coal  on  the  first 
working,  which  in  the  best  examples  of  this  system  is 
more  an  extension  of  the  development  work  than  mining. 
The  second  working  is  similar  in  principle  to  top  slicing. 
The  coal  is  won  by  a  retreating  system,  the  cover  being 
caved  after  each  unit,  has  been  worked.  The  two  modifi- 
cations given  -working  by  the  panel  system  and  without 
the  panel  system — are  more  characteristic  of  the  evolu- 

niriit  of  the  method  than  names  that 
would  characterize  the  present  application  of  the  system. 
The  term  "bord-and-pillar"  is  not  used  to  any  great 
extent  in  our  own  mining  literature,  but  has  a  place  in 
English  literature  and  might  well  be  adopted,  since  we 
have  no  equivalent 

No'.n  ■,<  LATUR]     in     OPENPIT    MINING 

The  various  terms  thai  are  in  use  to  designate  the  win- 
ning of  orebodies  by  surface  workings  are:  Opencut  min- 
ing, open  or  day  workings,  open  work,  quarrying.  The 
term  quarrying  is  used  more  or  less  loosely  but  should  be 
confined  to  the  winning  of  uonmetalliferous  minerals  and 
the  excavation  of  dimi  rat   •  i   than  to  ore  or 

coal.  The  following  terms  indicate  particular  methods  of 
openpit  mining:  (1)  Stripping  system;  (2)  milling  sys- 
tem, glory-hole  ,:,,,,,]  SyStem. 

(1 )   The  term    g  efers  partii  ularly   to  the 

removal  of  the  overburden  and  is  i  tly  descrip- 

tive.   I  won  e  or  bench  openpit 

working."    The  mi tl  the  removal 

of  the  ore  in  one  or  more  benches,  the  ore  face  being 


broken  by  blasting  and  the  broken  ore  loaded  by  hand 
shoveling  machine  or  steam  shovel. 

(2)  The  three  names  given  refer  to  the  same  method. 
It  consists  of  an  underground  system  of  haulageways 
beneath  the  block  of  ore.  which  has  had  its  top  surface 

'exposed  by  the  removal  of  the  overburden.  Connecting 
with  the  haulageways  are  chutes  that  extend  up  to  the 
surface,  and  are  spaced  at  intervals  of  50  ft.  or  at  any 
other  convenient  distance.  The  excavation  of  the  ore 
begins  at  the  top  of  the  chute,  and  the  broken  ore  is 
removed  by  loading  it  out  from  the  chutes  into  cars  on 
the  haulage  level.  The  ore  block  is  worked  from  the  top 
down,  and  the  method  is  similar  in  principle  to  under- 
hand sloping. 

(3)  In  this  method  tunnels  or  drifts  are  extended  at 
regular  intervals  from  the  floor  of  the  pit  into  the  ore- 
body.  The  extension  of  the  tunnel  beyond  the  working 
face  is  made  great  enough  to  facilitate  the  handling  of 
several  cars  at  a  time.  The  ears  are  loaded  by  lifting 
short  hoards  which  span  an  opening  on  the  center  line  of 
the  tunnel  obtained  by  omitting  several  pieces  of  lagging. 
The  top  of  the  tunnel  is  protected  by  lagging.  The 
method  avoids  the  construction  of  raises  and  chutes,  and 
facilitates  the  filling  of  the  cars. 

Technical  mining  journals  and  the  transactions  of  the 
mining  societies  contribute  greatly  to  the  crystallization 
of  the  meaning  to  he  attached  to  and  the  precise  use  of 
terms  that  are  applicable  to  mining  methods.  While  a 
consistent  nomenclature  is  desirable,  it  is  obvious  that 
there  are  practical  difficulties  in  securing  short  terms  that 
•  will  be  sufficiently  illuminating  and  comprehensive.  It  is 
suggested  that  writers  define  the  terms  used,  and  in  their 
descriptions  of  methods  they  should  describe  in  detail. 
This  will  lead  ultimately  to  a  standardization  of  mining 
terms  simply  by  evolution.  Such  a  standardization  would 
greatly  benefit  the  industry. 


IL©c®.Uaiag  Alsislfe®.  Places*  Oaasas 
By  A.  L.  II.  Steeet* 

A  law  enacted  by  the  Alaska  legislature  in  1913  and 
relating  to  placer-mining  claims  provides  that  within  90 
days  from  the  date  of  discovery  a  locator  shall  record 
a  certificate  describing  the  location  with  reference  to 
some  natural  object,  permanent  monument  or  well-known 
mining  claim.  It  is  also  required  that  the  certificate 
be  recorded.  Applying  this  law  in  the  late  case  of 
Cloninger  vs.  Finlaison,  230  Federal  Reporter,  9S,  the 
United  States  Circuit  Court  for  the  Ninth  Circuit  holds 
that  an  unverified  certificate  is  not  entitled  to  be  recorded, 
that  recording  it  confers  no  rights,  and  that  a  certificate 
describing  a  claim  as  ''No.  1  Bear  Creek  placer  mining 
claim"  and  as  being  situated  in  the  While  River  mining 
district,  and  stating  that  Bear  Creek  is  tributary  to  Big 
Eldorado,  is  insufficient  for  failing  to  describe  the  location 
with  reasonable  definiteness. 

The  court  also  applies  the  Federal  statute  which  pro- 
vides that  no  person  shall  locate  a  placer  mining  claim 
in  Alaska  as  attorney  for  another  unless  duly  authorized 
by  written  ] lower nf  attorney  acknowledged  and  recorded, 
by  holding  that  such  power  of  attorney  need  not  be 
recorded  before  the  location  is  made,  it  being  sufficient 
that  it  he  recorded  before  any  adverse  claim  is  filed. 

•Attorney  at  law.  H2'J  Security  Building,  Minneapolis,  Minn. 
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Goir&c2*e&©  HdHLeir  Sftanadls 
B-s    II.    II.   II inn i:ir 

At  the  Isabella  mine.  Palmer,  Mich.,  the  Cascade  Min- 
ing Co.  has  in  use  three  concrete  idler  stands.  The 
largest  is  placed  on  a  solid-rock  bluff  80  ft.  from  the 
steel  idler  on  the  shafthouse.  The  span  between  the  two 
poles  ol'  the  stand  was  made  great  enough  so  that  by  add- 
ing a  third  it  will  serve  the  ropes  on  the  cage  hoist.  A 
play  of  ;!  in.  was  allowed  between  the  side  of  the  post  and 
the  idler  hub  at  its  outer  position  in  locating  the  post. 
On  a  line  between  centers  eight  anchor-bolt  holes  were 
located  iy2  and  :'>  ft.  respectively  on  each  side  of  the 
post.  On  lines  at  45°  and  !)()°  to  the  first  line,  1(3  more 
boles    were    similarly    located.      A    jackhamer    was    used 
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as  reinforcement  in  the  8xS-in.  horizontal  brace.  Eight 
inches  hack  from  the  ends  the  lour  horizontal  rods  were 
bent  down  and   hound   to   the  vertical    rods  in   the  posts. 

The  base  forms  were  made  of  ".'-in.  hemlock,  the  pier 
and  pole  forms  of  L-in.  hemlock.  The  latter  were  made 
in  three  sections.  The  bottom  section  was  12  ft.,  the 
middle  section  10  ft.  ami  the  top  section  81/.  ft.  long. 
Three  sides  of  the  forms  were  nailed  together  on  the 
ground  and  then  placed  around  the  rods  and  the  fourth 
side  nailed  on.  The  form  was  lined  in  with  a  transit 
ami  spragged  securely.  The  reinforcing  rods  were  flrsl 
bound  to  the  horizontal  crosstie  at  the  collar  of  the  beveled 
pier  only.  The  base  forms  being  finished,  the  rock  foot- 
ing was  Mashed  clean  and  the  rods  spragged  into  posi- 
tion, using  a  transit  to  line  up  the  bottom  ring.  The 
base  was  then  poured,  short  lengths  of  rail,  pieces  of 
old  cable,  etc.,  serving  as  reinforcement.  The  forms  for 
the  beveled  piers  were  immediately  centered  and  tilled. 
The  mixing  was  all  done  by  machine,  the  mixture  in  the 
base  and  beveled  forms  being  3-2-1.  The  same  mixture 
was  used  in  the  poles,  except  that  the  pebbles  were  limited 
to  a  maximum  of  ■"•  |   in. 

The  wiring  of  the  rods  were  completed  while  the  base 
was  setting  for  two  days.  The  lower  section  of  the  pole 
forms  was  then  centered,  spragged  and  filled.  The  rods 
cleared  the  inside  of'  the  forms  by  iy±  in.,  so  it  was 
necessary  to  watch  them  closely  in  tamping  to  keep  them 
centered.  The  middle  section  was  added  after  allowing 
a  i'vw  days  for  the  setting  of  the  bottom  section.  The 
top  forms  were  spragged  to  the  lower  sections  of  the 
opposite  form  already  placed  and  filled.  The  top  section 
was  handled  in  the  same  way.  The  holes  for  the  bolts 
were  left  by  inserting  a  l-in.  iron  pipe  in  the  forms  just 
the  length  of  the  inside  dimensions  of  the  form.  The 
brace  form  was  set  into  the  sides  of  the  top  forms  and 
filled  at  the  same  time.  The  forms  were  left  on  for 
several  days,  and  then  the  whole  stand  was  allowed  to  set 
for  two  weeks,  after  which  the  steelwork  was  added.  The 
cost  w.is  as  follows  : 

Total  labor  co%t   (ladder  included) $358.15 

2,936  lb.  reinforcing  steel    (.1   in.,    %    in.,   %   in. 

and   <ii   in $46.98 

,5j-in.  galvanized  steel  wire,  3-strand 4.00 

95   sacks   cement 31.58 

Sand   (cost  of  hauling) 27.00 

Total    iron    and    steel    (ladder    included,    rein- 
forcing not   included) 23.16 

Total   costs    132.72 

Total   supplies    $488.87 

The  wood  used  in  the  forms  was  worth  about  $28  per 
L,000     It.    b.m.    new. 
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ONE  OF  THE  CONCRETE  IDLER  STANDS 

to  drill  the  holes  8  in.  dec]).  Anchor  bolts  made  of  i/^-in. 
round  with  li/4-in.  eye  and  an  8-in.  shank  were  next 
cemented  into  the  holes  facing  centers. 

Forms  were  built  to  the  full  height  of  the  stand. 
Reinforcing  rods  were  welded  full  length  and  the  bot- 
toms given  approximately  the  correct  bend  before  being 
placed  in  position.  The  corner  rods  were  %  in.  square 
and  were  carried  to  the  top  of  the  posts.  The  side  rods 
were  of  l-in.  square  ribbed  steel,  ending  just  below  the 
horizontal  crossbrace.  Horizontal  ties  lxi/g  in.,  made  to 
fit  inside  the  rods,  were  spaced  5  ft.  apart.  Starting 
with  intervals  of  20  in.  from  the  top  of  the  beveled  pier, 
the  rods  were  wired  horizontally,  ending  with  intervals 
of  10  in.  at  the  top.  Four  ^-in.  square  iron  rods  and 
three  horizontal  ties  of  %xl  in.,  -1  in.  square,  were  used 

•Mining  engineer.  Hibbing,  Mich. 


Tlh.<e  Cesrmeifiifc  (Guaira  lira  MiEaisag  WorK. 

The  American  Zinc  Co.  of  Tennessee  purchased  a 
cement  gun  to  cement  the  bottom  of  a  creek  wdierein 
crevices  occurred  which  let  water  into  the  mine  workings. 
That  work  has  not  been  begun  yet  owing  to  the  water 
in  the  creek  being  too  high,  but  probably  it  will  be 
started  at  an  early  date. 
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In  the  meantime  the  gun  has  been  used  to  coyer  many 
ne  where  water  entered  during  rainy 
.. .  D  to  cover  a  crevice  with 
Jar  mesh   wire,   fastened   along  the  edge  of  the 
of  steel,  small  rocks  being  used  inside 
to  give  backing  to  the  -unite    Then  with  the  gun  mix- 
ture of  cement  and   -and   spread  over  the  wire,  it  has 

resulted  '  "■"• rater-tight.     The   gun 

will  not  work  against  Bowing  water,  so  the  crevices  must 
be  taken  when  they  are  dry. 

The  gun  lias  been  very  useful  in  finishing  concrete 
bulkheads,  making  them  water-tight  all  over  and  especi- 
ally joining  them  to  the  sides  of  the  drifts.  Also  some 
encouraging  work  has  been  done  by  cementing  cracks  in 
of  the  mine  which  threatened  to  enlarge  and 
i  ause  slabs  to  fall. 


llffiig£eifi\fl©uas  Speclaal  ID 

[nteresting  special  devices  are  employed  in  the  survey 
work  on  two  new  tunnels  now  under  construction  in 
Milwaukee,  Wis.  One  of  them  is  a  tunnel  instrument 
table  that  is  easily  placed,  easily  taken  down  and  that, 
when  in  use,  dots  not  block  the  operation  of  the  muck- 
cars.  In  connection  with  it  are  points  of  novelty  in 
the  tunnel  marks  and  the  way  of  using  them.  These 
are  features  of  the  Shore  tunnel  of  the  new  Linwood 
Ave.  intake  under  Lake  Michigan,  north  of  the  North 
Point  pumping  station.     A  similar  system  of  marks  is 


The  table,  Fig.  1,  consists  of  a  5xl%-in.  board  trans- 
verse to  the  tunnel  and  somewhat  shorter  than  its  diam- 
eter, which  is  carried  by  and  slides  between  two  parallel 
%-in.  round  steel  bars  I ]  ^  in.  apart  and  about.  9  ft.  long. 
Near  one  end  each  bar  has  a  turnbuckle.  By  means  of 
this  the  bars  can  he  expanded  or  contracted  to  set  them 
against  the  wall  or  release  them.  The  ends  of  the  bars 
are  pointed,  so  that  they  can  seat  firmly  in  shallow  pits 
or  conical  depressions  chipped  in  the  concrete  wall  of 
the  tunnel.  The  bars  extend  along  the  sides  of  the  table 
board  and  are  held  to  it  by  metal  straps  and  loops  screwed 
to  the  board.     The  board  is  about  18  in.  shorter  than 


FIG.    2.      NAIL    OR    SCREW    ROOF-MARKS    USED    IN 
MILWAUKEE   TUNNELS 

the  bars,  and  mar  one  end  it  has  a  long  fine-thread  brass 
adjusting  screw  engaging  an  abutment  block  in  the  board 
and  a  nut  fastened  to  a  crossbar  fixed  on  the  side  bars. 
By  this  means  the  table  hoard  can  lie  shifted  transverse 
to  the  tunnel  axis  and  the  instrument  centered  accur- 
ately on  the  longitudinal  axis  of  the  tunnel. 

Near  the  middle  of  the  board  is  fastened  a  tripod 
head,  which  is  used  directly  to  carry  the  level.  To  mount 
•he  transit,  a  Berger  cross-slide  head  is  screwed  on  the 
lixed  head.     The   screw-control   slide  adjustment   of  this 


1  ShifHnq 
T^T      Head 

FIG.    1.      QUICK-SHIFT   TUNNEL    INSTRUMENT    TABLE    USED  IN  LINWOOD  AVE.  TUNNEL,  MILWAUKEE 


used  in  the  Lake  SI  unci  in  the  northern  part 

of  the  city.  A  new  thing  in  tin-  tunnel  is  a  sighting- 
fork  for  giving  tunnel  center-line  grades  from  the  roof 
mark-. 

HAND'S    I\  i      CABLE 

The  instrument   table   in   the  Shore  tunnel   serve-  as 
irl  for  either  Iran-  The  timber  track 

floor  laid  inside  thi  ning  of  the  tunnel  is  not 

steady  enough  to  permit  setting  the  insti 

'-ion    tripod    set    against    the   tunnel 
ringbeyoi  or  would  block  the  haulage  track.  The 

portable  table  W;i-  designed  by  Lee  <i.  Wai 
enginei  r,  to  meet  •  [t  is  wholly  above 

trance  and   gives   rigid 
lining. 

•"Engineering   News,"   June   15,   1916. 


special  head  enables  the  instrument  to  be  moved  parallel 
to  the  tunnel  axis  and  thus  makes  it  possible  to  center 
the  telescope  directly  under  the  point  of  the  plumb-bob 
suspended   from  the  roof  marks. 

Before  setting  the  table  in  place,  two  keel  marks  are 
made  on  the  side  of  the  tunnel  at  the  proper  point,  and 
shallow  depressions  are  then  chipped  in  the  concrete  at 
the  marks  to  furnish  a  secure  seating  for  the  end's  of  the 
bar-.  Then  the  table  is  lifted  up,  and  the  bars  are  ex- 
panded  into  the  depressions.  The  instrument  is  at  con- 
venient height  for  observing,  and  the  clearance  under  the 
fable  is  sufficient  for  the  %-yd.  tunnel  cars. 

e  concrete  lining  in  this  tunnel  is  kept  close  up 

>n    face,  survey  marks  are  needed  in  the 

only.     About  every  60  ft.  a  short  block  of  2x1 

crown  of  the  arch  flush  with  the  under 

later  an  alignment  mark  is  screwed  into  the 
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block.  The  mark  is  a  woodscrew  whose  head  has  been 
forged  Hat  and  pierced  with  a  ,',.,-in.  hole,  to  serve  as 
■gating  point  or  to  hold  a  plumb-bob  cord.  It  is  said 
to  he  not  difficult  to  set  these  screws  on  center  line  (by 
transit  sight)  accurately  enough  tor  lining  in  the  head- 
ing work  and  the  forms.  The  two  points  nearest  the 
fee  have  plumb-bobs  swung  in  them  all  the  time  until 
the  next  two  points  ahead  have  been  set,  and  alignment 
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Section     A-A 

FIG.    3.     SCALE  ROOF-MARK   USED  IN  LINWOOD  AVE. 

TUNNEL, 

of  the  headings  and  forms  forward  is  obtained  at  any 
time  by  sighting  past  the  cords. 

For  lining  in  to  grade,  similar  screw  points  are  set  at 
springing  line  on  both  sides  of  the  tunnel  barrel.  Strings 
stretched  across  the  tunnel  between  the  opposite  points 
give  the  means  of  sighting  forward  and  lining  in  the 
front  of  the  concreting  form  to  correct  elevation. 

Permanent  roof  marks  for  the  accurate  prolongation 
of  the  tunnel  survey  are  set  about  every  125  ft.  The 
mark  is  a  cast-iron  box  concreted  in  the  arch  flush  with 
its  under  surface,  with  a  brass  scale 
transverse  to  the  tunnel  axis  fixed 
permanently  in  this  box,  as  shown  by 
Fig.  3.  The  scale  is  graduated  to 
tenths  of  an  inch,  and  it  is  read  to 
one-hundredths  by  a  portable  vernier 
plumb-bob  hook,  not  shown  in  the 
sketch.  This  vernier  hook  is  carried 
by  the  engineer  and  is  slipped  over  the 
scale  for  alignment  sights,  the  vernier 
reading  being  recorded  when  the 
plumb-bob  cord  is  on  center  line. 

There  is  special  need  for  accurate 
work  in  the  alignment  in  this  tunnel, 
because  one  of  the  shafts  is  driven 
about  30  ft.  off  the  tunnel  and  reaches 
the  tunnel  by  a  crossdrift.  Further, 
the  tunnel  makes  an  angle  just  at  the 
point  of  entry  of  this  drift;  to  insure 
correct  running  of  the  two  headings  from  this  shaft, 
therefore,  rather  accurate  instrument  work  is  required. 

The  permanent  roof  mark  is  also  used  for  the  definite 
reading  of  grades.  Elevations  are  taken  against  the 
under  side  of  the  scale  in  the  roof  mark  by  means  of  an 
inverted  level  rod. 

All  headings  of  this  tunnel  are  driven  with  compressed 
air.     A  roof  mark  is  set  in  each  air  lock. 

The  Lake  St.  sewer  tunnel,  whose  headings  are  worked 
under   atmospheric    pressure,    has    no    permanent    roof- 


FIG.    4.     GRADE- 
SIGHTING 
FORK 


mark  system,  but  uses  for  both  temporary  and  permanent 
service  a   roof  mark  like  those  employed  by  the  in 
tors  hi  the  Shore  tunnel.     There  is  a  difference,  however, 

in  that  the  Shore  tunnel   roof  marks  are  made  of  H I 

screw.-  with  Hat  head,  while  B.  II.  Cahill,  resident  engi- 
neer of  the  Lake  St.  sewer  tunnel,  uses  horseshoe  nails 
with  head  similarly  shaped  and   perforated. 

These  marks  arc  set  in  pairs.  Hi  ft.  apart  along  the 
tunnel,  with  an  interval  of  60  to  100  ft.  between  suc- 
cessive pairs.  Tin1  pair  nearest  the  heading  excavation 
is  used  fur  sighting  forward  fur  the  heading  alignment 
and  for  aligning  the  forms.  The  theory  of  the  arrange- 
ment is  that  it  is  fairly  easy  to  sight  along  two  strings 
that  are  only  HI  ft.  apart.  On  the  other  hand,  it  is  not 
necessary  to  establish  a  new  sighting  pair  every  L6  ft.. 
the  interval  of  about  so  ft.  hem-  found  very  satisfactory. 

Forgiving  grade,  side  marks  are  not  thought  necessary, 
but  the  same  roof  marks  are  used  by  the  help  of  a  novel 
device,  Fig.  4.  It  consists  of  a  fork  31/2  ft.  long,  made 
of  light  steel  rod,  with  a  hook-shaped  lateral  projection 
at  the  end  of  the  straight  or  handle  portion,  this  pro- 
jection being  about  -^  in.  in  diameter  so  as  to  fit  into 
the  perforation  of  the  roof  mark.  When  the  fork  hangs 
on  .the  roof  mark,  a  string  stretched  across  the  fines  of 
the  fork  furnishes  an  excellent  sighting  point  for  grade. 
The  string  is  adjusted  for  a  given  roof  mark  until  it 
is  just  on  tunnel  center  line,  according  to  transit  sight. 
The  fork  is  then  kept  in  just  this  adjustment  (a  record 
of  the  distance  from  hook  to  string  is  also  noted)  so 
long  as  grade  sights  need  to  be  taken  at  this  point. 
Hanging  the  proper  forks  at  the  two  roof  marks  1G  ft. 
apart,  a  sight  is  taken  forward  over  the  two  cords  onto 
the  front  end  of  the  concreting  form  until  this  is  brought 
up  to  true  tunnel  grade.  The  headings  are  kept  in  grade 
and  line  by  the  foreman  sighting  by  the  marks. 

Acknowdedgments  for  information  are  due  to  the  resi- 
dent engineers,  E.  II.  Cahill  and  Lee  G.  Warren,  and  to 
George  F.  Staal,  City  Engineer  of  Milwaukee,  under 
whose  direction  both  pieces  of  work  are  being  done. 

©sr®=13>iresi3rlair&g|  gvmi  And  t<a> 

The  breaking  of  ore  in  such  a  manner  that  coarse 
crushing  is  reduced  to  a  minimum  is  practiced  at  Broken 
Hill,  Australia.  In  stuping,  as  many  holes  as  practicable 
are  drilled  at  each  set  up,  and  these  are  fired  by  ordi- 
nary fuses  cut  to  lengths  to  give  the  desired  rotation 
of  shots,  blasting  gelatin  (92$  nitroglycerin)  being  used 
so  as  to  effect  the  maximum  of  shattering  of  the  ore  to 
save  spading. 

For  the  same  reason,  says  E.  J.  Horwood  in  a  paper 
presented  at  the  February.  1916,  meeting  of  the  A.  I. 
M.  E.  in  New  York,  simultaneous  firing  with  electric 
fuses  was,  after  making  tests,  found  uneconomical,  as 
the  ore  came  down  in  much  larger  pieces,  entailing  added 
expense  in  "popping"  and  spalling.  The  firing  of  one 
hole  at  a  time  results  in  numerous  cross-breaks  in  the 
ore  and  reduces  the  cost  of  breaking  up  to  the  size  re- 
quired by  the  mills — that  is  about  10  in.  diameter.  An- 
other disadvantage  of  electric  firing  in  stopes  was  that 
the  excessive  vibration  set  up  in  firing  all  the  explo 
at  one  time  was  a  source  of  danger,  as  it  would  tend  to 
weaken  the  backs  of  stopes  and  lead  to  accidents  through 
falls  of  ground. 
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Defers  ©f  MbMbimI 


si  SffiaeMninia 


The  requirements  of  the  milling  practice  at  a  Bolivian 

tin-concentration  plant  were  such  that  neither  the  exist- 
ing hydraulic  nor  mechanical  classifiers  completely  satis- 
fied, so  a  new  machine  was  designed  to  do  the  work.  As 
shown  in  the  accompanying  drawing,  the  device  consists 
of  a  narrow  wooden  trough  in  which  a  paddlewheel  re- 
volves.    Details  of  the  construction  of  the  classifier  can 
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quently  the  material  undesirable  in  the  jig  feed  is  floated 
off  with  the  use  of  less  hydraulic  water  than  needed  in  an? 
ordinary  hindered-settling  classifier  because  the  slimes 
thai  i  ome  with  the  sands  into  the  trough  are  separated  by 
the  paddlewheel  and  flow  over  at  .1.  It  is  evident  thafe' 
classification  in  the  hydraulic  pocket  does  not  entirely 
take  place  under  hindered-settling  conditions,  because  in? 
that  case  the  sand  treated  by  the  wheel  could  not  contain 
any  slimes.  The  amount  of  hydraulic  water  used  is  such 
that  the  dilution  of  the  overflow  does  not  exceed  the 
required  density  and  therefore  the  classification  cannot 
be  perfect  However,  the  most  objectionable  factor— 
namely,  the  presence  of  slimes  in  the  jig  feed — is  to  a  large 
degree  eliminated  by  the  subsequent  action  of  the  paddle- 
wheel.  The  moisture  in  the  sands  discharged  by  the 
wheel  can  be  regulated  by  raising  the  level  of  discharge  or 
by  increasing  the  distance  between  the  tips  of  the  blades 
and  the  discharge. 

The  discharge  level  of  the  sands  can  be  varied  by  in- 
serting strips  of  wood  of  different  heights  into  the  slots 
marked  8.  To  obtain  practical  results  the  sands  are 
discharged  at  a  point  iy2  in.  above 
the  overflow  with  50  to  55%  moisture, 
but  with  the  level  of  sands  discharge 
raised  to  2y2  in.  above  the  overflow 
and  the  discharge  edge  spaced  from 
the  wheel,  as  shown  in  the  drawing, 
the  product  contains  but  30  to  35% 
moisture,  although  under  these  condi- 
tions the  capacity  decreases  out  of  all 
proportion.  If  the  machine  is  over- 
fed, the  sands  pile  up  so  high  at  the 
discharge  that  part  of  them  remain 
lying  on  the  paddles  and  fall  back 
into  the  trough  at  the  other  side, 
finally  choking  the  classifier. 

The  second  method  gives  a   drier 
and     cleaner    product,     because    the 
sands  are  piled   up  in  front  of  the 
wheel    until    they    reach    a    sufficient 
height  to  slide  over  the  discharge  edge,  and  nearly  all 
the  water  drains  back  into  the  trough.    There  is  no  ob- 
jection to  placing  the  overflow  rim  in  the  trough  close 
to  the  paddles,  which  makes  the  machine  more  compact 
A  spray  is  provided  to  remove  the  adhering  grains  of 
sand   from   the   blades  of  the  wheel,  and  after  having 
!i"  blades,  the  water  falls  on  the  pile  of  sands 
lying  in  front  of  the  wheel  and  gives  them  a  final  wash. 
The  slower  the  wheel  revolves  the  cleaner  will  be  the  sands 
product,  bei  ause  then  every  blade  brings  up  slightly  more 
sands  than  it  can  deliver," and  part  of  the  material  falls 
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BINATION    PULP   CLASiSIFIER 

be  ca.-ily  gathered  from   the  drawing.     The  lips  of  the 
are  protected  by  ',  ',-in.  iron  snips  fixed  with  two 
countersunk  rivets.    The  |  months  and 

are  replaced  at  small  cost.    The  cut  from  i/±-in. 

plate  and  bent  in  the  fire.    Thi  |  to  the  rim  of 

the  pulley  by  three  lx%-in.  machine  bolts.  The  holes 
in  the  rim  and  those  in  the  blades  are  bored  from  a  tem- 
plet, and  spare  blades  are  kept  ready  so  that  but  little 
time  i"  '  .      I  be  wheel  is  driven 

3  r.p.m.  by  a  simple  worm  gear— in  I 
take"  ranner— directly  belted  to  a  lineshaft 

The  feed  is  introduced  into  the  trough  near  the  bottom     back  into  the  trough  to  be  shoved  up  agauTby "the  next 

blade.    Therefore  the  sand  is  repeatedly  turned  over  before 


tion  in  the  pyramidal  atta  ,  in  which  an  ascend- 

ing current  of  water  flows  out  of  the  pipe  N.     Conse- 

Bol"viaCetrotber°r?15  KP?h  'V'   &  K  Sohnlein-  Machacamarca. 
,r.h\  V1  "l  ,h"   Arizom  eptember,  1U16 

of  the  American  Institute  of  Mining  Engineers. 


being  discharged,  which  materially  assists  in  removing 

the  si ii 

The  classifier  can  easily  handle  per  24  hr.  60  tons  of  dry 
pulp  with  a  specific  gravity  of  3.5  to  3.S.  It  satisfac- 
torily performed  the  work  "required  of  it. 
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Donald's  Csaavd!Se  CruaslheK3 

At  the  new  mill  of  the  Queen  Bee  Co.  of  South  Austra- 
lia a  novel  fine  crusher  is  being  tried  out,  which  is  known 
as  Donald's  Cradle  Crusher.     It  consists  essentially  of  a 

seinicvlinder  6  ft.  in  diameter  and  about  the  same  length, 
resting  upon  what  are  described  as  knife-edge  hearings. 
The  cylinder  is  oscillated  at  about  20  double  rocks  per 
minute.  Three  metal  rollers,  each  weighing  about  l1/^ 
tons,  rest  on  renewable  tracks  within  the  periphery  of  the 
seinicvlinder  and  do  the  fine  crushing  as  the  cylinder 
oscillates.    Apparently  this  machine  embodies  a  modifica- 
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FLOW  SHEET  OF  THE  QUEEN  BEE  MILL 

don  of  the  tube-mill  idea  wherein  the  heaVy  rollers  do 
the  work  of  tube-mill  balls  or  pebbles. 

The  flow-sheet  of  the  mill  is  given  on  the  accompany- 
ing diagram. 

Inside  amalgamation  is  practiced,  and  the  crushed 
product  is  discharged  through  screens  at  both  ends  of  the 
cylinder.  It  is  claimed  that  the  machine  is  an  efficient 
amalgamator  and  that  the  crushed  product  is  very  free 
from  slimes. 

The  divided  discharge  passes  over  small  amalgamating 
plates  and  thence  over  Wilfley  concentrators  to  recover  the 
copper.  Provision  is  made  for  the  tailings  to  be  run  into 
i  20-ton  cyanide  vats,  the  overflow  water  going  to  a  slime 
separator  from  which  it  is  returned  to  the  crusher. — 
"Eeview  of  Mining  Operations,"  South  Australia,  Xo.  23. 

Formula  f©2°  IB  el  ft  Slip* 

By  W.  F.  Sciiaphorst 

In  the  transmission  of  power  by  belts  a  certain  amount 

of  slip  is  inevitable.     Over  2%  slip  indicates  that  there 

[  is  something  materially  wrong  and  that  the  losses  are 

likely    to    be    considerable.      The    following    formula   is 

useful  for  the  calculation  of  the  percentage  slip : 

ioo»(rf  +  0 

N{D  +  t) 
in  which 

n  =  R.p.m.  of  the  driven  pulley; 
N  =  Fi.p.m.  of  the  driving  pulley; 
rf  =  Diameter  of  driven  pulley  in  inches; 
D  =  Diameter  of  driving  pulley  in  inches; 
t  =  Thickness  of  belt  in  inches. 


The  application  of  this  formula  will  give  a  factor 
greater  than  zero,  [f  under  2%,  the  belt  is  considered  to 
be  operating  satisfactorily.  II'  over  2','  the  loss  should 
be  investigated.  The  annual  cost  of  this  excessive  slip 
can  be  calculated  from  the  following  formula: 
Cost  per  year  in  dollars  = 
n(d  +  t)  " 
X{D   ft) 


0.98 


PCHW 


where 


Mi 


delivered   by   the   engine    to   the   driving 
pulley; 
C  =  Cost  in  dollars  of  one  hp.-hr.; 
H  =  Eunning  hours  per  daj  ; 
W  =  Working  days  per  year, 
v 

lEsefts'SiCftloia  ©if  Qofldl  siiradl  Salves* 


In  practice  there  are  two  different  processes  for  the 
extraction  of  the  noble  metals  from  materials  containing 
gold  and  silver. 

1.  Smelting  with  lead  ores  or  lead-carrying  materials 
in  the  blast  furnace.  The  resulting  base  bullion  i>-  de 
silverized  and  the  gold  and  silver  parted. 

2.  Treatment  of  mattes  and  speises  with  molten  lead 
(Crooke  and  Davies).     The  treatment  of  copper  matte 
with  molten  lead  for  the  removal  of  gold  and  silver  i 
still  used  in  Japan   (Bull.  A.  I.   M.    K..   Nov.,   1914,   p. 
2693). 

The  results  from  practice  show  in  general  that  the 
gold  collects  chiefly  in  the  base  bullion,  the  silver  divid- 
ing itself  between  base  bullion  and  matte.  The  percent- 
age extraction  of  silver  is  lower,  the  greater  the  amounl 
of  matte  for  the  same  amount  of  base  bullion.  This 
fact  is  brought  out  clearly  in  an  article  by  M.  Ortin 
(Metall  und  Erz,  1913,  p.  MO). 

Experimental  results  are  given  in  an  article  by  S. 
Blisinski  (Chemik  Polski.  XII.  1912,  Xo.  8).  He  made 
a  series  of  synthetic  mattes  by  melting  together  FeS 
(Fe  =  70.25,  S  =  25.54  per  cent.)  with  Cu2S  (Cu  = 
78.8,  S  ==  20.98  per  cent.)  in  such  proportions,  that  the 
resulting  mattes  contained  about  25  per  cent,  copper. 
These  mattes  were  repeatedly  remelted  with  powdered 
silver  and  gold.  Thirty  grams  of  this  material  was  then 
melted  with  lead  in  a  inutile  furnace  in  a  graphite  cruci- 
ble. In  these  tests  the  quantity  of  the  lead,  the  tempera- 
ture, and  the  duration  of  the  melting  were  varied.  In 
the  resulting  product  lead,  gold  and  silver  were  deter- 
mined. The  first  series  of  experiments  were  made  with 
mattes  A  and  B  of  the  following  analyses: 
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it,  Woolworth  Building, 


Thirty  grams  each  of  A  and  B  were  melted  with  15  to 
120  gr.  Pb  at  1,000,  1,100  and  1,250°  C.  for  from  45 
to  90  minutes. 

•Translated  in  abstract  from  the  Journal  of  the  Russia n 
Metallurgical  Society.  1914.  No.  4,  pp.  511  to  522,  and  published 
in  "Met.  &  Chem.  Engr.,"  June  15,  1916. 

The  Use  of  Screw  Jacks  for  driving  lath  timbers  is  a  prac- 
tice in  vogue  in  the  Proprietary  and  other  mines  at  Br 
Hill,  Australia,  says  E.  J.  Horwood  in  a  paper  presented  at  the 
February,  1IU6.  meeting  of  the  A.  I.  M.  E.  in  New  York.  Ham- 
mering not  only  destroys  the  lath  before  it  gets  home,  if 
driving  is  difficult,  but  the  vibration  tends  to  start  a  run  of 
ground. 
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The  Osceola   Consolidated    Mining  Co.  of  Michigan   reports 
copper   .  1,472    lb.   at   1S.19C,   a   total   of   $3,589,605, 

and   misci  ou       eceipts   of  $1,104.     Mining   expenses  were 

$1,611,676;  new  construction,  $S2,074;  smelting,  freight,  com- 
missions. Eastern  oilice,  etc..  $283,277;  interest  debit,  $2,S22; 
leaving  a  working  profit  of  $1,610,860.  Dividends  of  $11  per 
share  were  paid,  or  $1,057,650,  leaving  an  increase  in  assets 
mi  for  the  year,  and  a  balance  of  assets  of  $2,166,647 
at  Dec.  31,  1915.  Comparative  results  for  1914  and  1915  are 
as  follows: 

1914  1915 

Tons  of  rock  treated     . ..                               1,108,447  1,361,089 

Cost  of  mining,  milling  and  taxes  per  ton  <>f  rock.  $1.29  SI   IS 

Pound-  cf  ii.                  •     •    ■'  20.997.900  20.777.790 

,i.i.  ..1  14,970,737  19.731,472 

Per  cent,  of  copper  in  mineral  71.296  73  686 

Pounds  copp                                         13.5  14.5 

Cost  per  Pound: 

Mineexpens    9.52c.  8.17c. 

lion 0.14c.  0.41c. 

Smelting,  etc 1  12c.  1.44c. 

0.01c.  0.01c. 

Total  cost 10.79c.  10.03c. 

1  [ranch: 

Sinking  in  feet 153  0 

gain  feet   2,746  4,114 

North  Keaieai  ge  Branch: 

Sinking  in  feet 102  173  5 

Openings  in  feet  1,808  4,550 
>    ut!i   K'ur-uige  Branch: 

Sinking  in  feet....                                         0  0 

Openings  in  feet 27  74 

No.  6  shaft,  Osceola  branch,  is  now  4,734  ft.  from  surface; 
No.  1  on  the  North  Kearsarge  is  3,873.5  ft.  from  the  surface 
and  No.  1,  South  Kearsarge  branch  is  now  2.S20.5  ft.  from 
the  surface.  The  ore  in  the  Osceola  branch  ran  14.26  lb.  per 
ton;  North  Kearsarge.  12.87  lb.  and  South  Kearsarge,  16.72  lb. 
per  ton  of  rock.  Costs  in  these  three  branches  were  12.34c, 
and  7.77c  respectively. 


In  the  Dome  Mines  report  for  1915  the  most  interesting 
feature  concerns  the  ore  reserves.  At  the  end  of  1914  the 
reserves  stood  at  2.782,811  tons  averaging  $4.15.  This  figure 
was  based  on  the  idea  of  wholesale  mining.  During  1915  the 
development  of  much  higher  grade  orebodies  necessitated  a 
revision  of  the  estimates  ami  as  a  consequence  it  was  found 
possible  to  exclude  a  large  tonnage  of  unpayable  ore.  Not- 
withstanding this  elimination  and  also  the  production  of  $1,- 
887,958,  the  ore  reserves  at  the  end  of  the  year  were  2,600,- 
aglng  $6.20,  or  a  total  of  $16,120,000.  No  ore  is 
estimated  below  the  7th  level,  nor  is  any  account  taken  of  in- 
tersections on  the  7th  level  that  have  not  yet  been  developed. 
The  ore  below  the  7th  level  has  been  proved  by  diamond- 
drill  boles.  Th<  nel  value  of  the  ore  reserves  is  approxi- 
1.50  a  i  liai  e   oi    a    total   of  $9,000,000. 

During   the   year   thi  n  recovered   a   total   of  $1,887,958 

from  which  the  net  proft   was  (912,379  as  pared    with  $315,- 

179  for  the  previous  year.  Total  operating  costs  were  $2,559  a 
ton  and  it  is  estimated  that  with  the  increased  milling  ca- 
pacity the  costs  will  b  to  $2.25  a  ton.  The  mill  ca- 
pacity Is  being  brought  up  to  15,000  tons  a  month  and  the 
management  is  already  considering  plans  for  still  further  ad- 
ditions. 


The  Nova  Scotia  Steel  and  Coal  Co.,  Ltd.,  reports  as  fol- 
lows for  1915:  Coke  made,  90,896  tons;  limestone  and  dolomite 
quarried,  79.211  tons;  pig  iron  made,  7:;,!  la  tons;  steel  ingots 
made  at  Sydney  mines,  97,<i72  tons:  steel  billets  rolled  in  New 
total  shipments  of  finished  forgings,  etc., 
from  the  New  I  There  were   nearly 

3.000,000  shrapnel  and  high-explosive  shell  bodies  manufac- 
tured in  1915,  chiefly  3-in.  si  I  and  60-lb.  high- 
explosive.      The    company    is    now    prep;        I     to    furnish    shell 

bodies   up   to    I2-in.    diameter.      Coal    m ..unted    to    611,- 

923  tons,  a  decrea  e  Of  140,230  tons  from  1914.  The  company 
used  285,971  tons,  a  decreasi  of  110,323  tons.  Iron  ore  mined 
amounted  to  125, 609  tons,  the  smallest  output  for  many  years. 
Nearly  all  was  used  In  the  company's  own  operations.  Net 
profits  for  the  year  were  $2,094,170,  of  whli  as  used 

in  bond  retirement,  and  $604. 71S  in  paying  interest  on  bonds 


and  debenture  stocks  and  all  accumulated  dividends  to  Dec. 
31,  1915,  leaving,  with  the  $57,466  carried  forward  in  profit 
and  loss  on  Jan.  1,  1915,  a  total  profit  and  loss  balance  of' 
$1,510,609.  During  the  year  $1,000,000  in-  debenture  stock. 
and  15,000  shares  of  the  ordinary  stock  were  issued.  The 
Eastern  Car  Co.,  Ltd.,  all  of  whose  common  stock  is  owned! 
by  the  Nova  Scotia  Steel  and  Coal  Co.,  in  the  year  ended] 
Nov.  30,  1915,  showed  a  profit  after  writing  off  depreciation,^! 
betterments,  etc.,  of  $359,746,  out  of  which  it  paid  bond  interJj 
est  and  all  dividends  on  the  preferred  stock,  and  carried;] 
forward  a  balance  of  $222,546.  The  total  capitalization  of  the* 
Nova  Scotia  Steel  and  Coal  Co.  is  now  $7,500,000  of  com m on/4 
stock,  $1,000,000  preferred,  $5,833,309  bonds  and  $4,000,000 
debenture   stock. 


The  Calumet  »fc  Heeln  Mining  Co.,  of  Michigan,  reports 
a  copper  production  of  72.613.320  lb.  of  copper  for  1915,  of 
Which  71,030,518  lb.  was  produced  from  the  mine  and  1,582,802 
lb.  from  the  sand  bank  at  Torch  Lake.  Statistics  of  copper 
recovery  from  ore  are  as  follows: 

1913  1914  1915 

Tons  of  rock   crushed 2,035,625  2,592,462  3,1SS,583 

Mine    cost    per    ton    of    rock, 

excluding     construction...  $2.38  $1.85  $1.71 

Pounds  of  refined  copper 45,016,890  53,691,562  71,030,518 

Pounds    copper    per    ton    of 

rock     22.11  20.70  22.28 

Cost   of  construction   per  lb., 

Cu 1.54c.  1.00c.  0.47c. 

Total  cost  per  pound  Cu  .  .  . .  14.25c.  11.35c.  9.33c. 

Price    received 15.77c.  14.01c.  18.11c. 

From  the  Conglomerate  lode  there  was  1.739.9S4  tons  of 
rock  treated  carrying  29.74  lb.  of  copper  per  ton.  Shaft  sink- 
ing on  this  lode  amounted  to  201  ft.  and  drifting  to  5,522  ft. 
The  South  Hecla  Nos.  9  and  10  is  now  down  8,132.7  ft.  On 
the  Osceola  lode  1,44S,599  tons  of  rock  was  treated,  carrying 
only  13.32  lb.  of  copper  per  ton  of  rock  and  produced  at  a  cost 
of  9.71c.  per  lb.  There  was  10,206  ft.  of  drifting  done  here.  No. 
16  shaft  is  deepest,  3,274  ft.  No  work  was  done  on  the  Kear-  I 
sarge  lode,  on  the  Manitou-Frontenac  Branch,  or  the  St.  Louis 
Branch  during  1915.  For  recrushing  coarse  tailings  the  new 
pebble  mill  plant  is  far  superior  to  the  Chilean  mills  of  the 
old  plant  as  shown  by  the  following  comparison: 

Old  Chileans  New  Pebble 

Tons    coarse    tailings    crushed 337,243  168.461 

Pounds  Cu  per  ton   in  tailings 13.14  13.14 

Pounds  Cu  saved 4.01  4.73 

Cost   per   pound,    excluding   smelting 

and  selling    6.52c.  4.36c. 

The  Torch  Lake  tailings  reclamation  plant  went  into  com- 
mission in  a  small  way  in  June,  but  was  interrupted  by  powen  I 
troubles  in  July  and  August.  Since  September  it  has  beenl 
running  continuously.  There  are  now  48  Hardinge  mills  re- 
grinding  sand-bank  tailings,  this  will  soon  be  increased  by  16 
more.  The  leaching  plant  is  approaching  completion  and  it  is 
hoped  to  have  it  in  operation  early  in  the  summer.  Current 
assets  exceed  current  liabilities  by  $S, 256, 446,  excluding  from 
current  assets  all  subsidiary  shares  held  and  from  current 
liabilities   the    $4,134,000    in   notes   due    in    1919. 


The  Greene  Cannnea  Copper  Co.,  which  holds  961, 39S  shares 
out  cii  1.000,000  of  the  Greene  Consolidated  Copper  Co.,  reports 
no  dividends  paid  in  1915,  but  1':',  declared  payable  on  Jan.  17, 
L916.  Its  gross  income  was  $550,571;  its  expenses,  $44,532; 
ieaving  net  of  $506,039.  The  dividend  referred  to  amounted 
to  $488,337.  The  mines  and  works  controlled  by  the  company 
produced  dining  1915  from  its  own  ores  and  those  purchased 
a  total  of  16,335,081  lb.  of  fine  copper,  635,997  oz.  of  silver, 
and  3,774  oz.  of  gold.  The  price  received  for  its  copper  was 
19.556c.  per  lb.  The  total  cost  was  11.086c,  after  deducting  the 
precious-metal  values  and  miscellaneous  revenue,  but  includ- 
ing shutdown  charges  and  general-  expense.  The  Cauanea 
Consolidated  (upper  Co.  produced  15,843,318  lb.  of  copper  at  a 
cost  of  10.94c.  per  lb.,  and  sold  it  for  19.541c.  per  lb.  Operat-  ; 
ing  profits  were  $1,362,606,  from  which  $500,000  was  paid  to. 
stockholders  of  the  Greene  Consolidated  Copper  Co.  There 
was  270,584  tons  of  ore  mined  during  1915,  of  which  274  tons 
were  sold  to  other  smelters,  and  79,642  tons  were  concentrated 
3  142    to    1.      Altogether    the    reduction    works    operated    from 
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June  15  to  Oct.  21,  when  Villa  took  possession  of  Northern 
Sonora,  unci  from  Dec.  10  to  the  end  "i"  the  year  (still  running 
on  May  10).  A  total  of  312,196  tons  of  ore  were  treated,  293, 
KB  domestic,  15,364  of  foreign,  and  3,169  custom.  The  return- 
:i  I.).'  coppi  r  in  lull  nil  and  custom  ores  was  3,087,506  11)..  silver 
was  99,340  oz.,  and  gold,  3SS  oz.  About  $200,000  loss  was  suf- 
fered through  requisition  of  supplies,  etc.  The  San  Pedro 
Copper  Co.,  also  owned  by  Greene  Cananea,  mined  15,574 
tmis  of  ore,  of  which  182  tons  was  sold  to  other  smelters  and 
K864  tons  treated  by  it.  Production  was:  Copper,  701,763  lb., 
silver,  1  s . :t l; 0  oz. ;  ami  gold,  inn  oz.     Net  income  was  $47,938. 

The  Ahineek  Mining  Co.  of  Michigan  reports  as  follows  for 
the   year  ended   Dec.  31,   1915: 

mil  ioi  r, 

Tons  of   rock    treated 590,519        Ols.871 

I'usi   ui    mining,  milling  and  taxis  per   ton 

Of   rock    $1.55  $1.26 

1',, amis    of    mineral    obtained 20,333,000    32,292,325 

Bund      of    refined    copper    produced 13,634,605   21,800,492 

jvr    cent,   copper   to   mineral 67.06  67.50 

Pounds   co ■<■   per    ton    of   rock 23.1  23.0 

Mining  expenses  per  pound   copper 6.73c.  5.48c 

■instruction     1.68c.  0.81c. 

Smelting,    freight,   commissions    1.30c.  1.67c. 

Total   cost    per    pound    copper SI. 71c.  7.96c. 

There  was  175  ft.  of  shaft  sinking  and  8,419  ft.  of  crosscutting 
done  in  1915.  No.  2  shaft  is  now  2,775  ft.  from  the  surface. 
\  concrete  foundation  has  been  placed  there  for  a  new  steel 
roekhouse,  erection  of  which  was  begun  in  March.  1016. 
Two  new  stamps  were  installed  and  the  regrinding  plant 
for  them  finished  in  January.  Two  new  stamps  will  be  in- 
stalled this  year.  Dividends  of  $18  were  paid  and  the  balance 
of  net  assets  increased  by  $614,882,  making  a  total  at  the  end 
of  the  year  of  $1,583,654. 

The  Isle  Royale  Copper  Co.,  operating  in  Michigan,  reports 
a  copper  production  for  1915  of  9,342,106  lb.,  sold  at  18.36c. 
per  lb.,  and  silver  sales  of  $38,974.  Net  profit  for  the  year  was 
$498,277,  while  net  current  assets  increased  by  $214,709.  Com- 
parative figures  for  1914  and  1915  are: 

1014  1915 

Bus  of  rock  treated     . ....  474,349  680,270 

Mining,  milling,  and  taxes  pel  ton  of  rock $1  49  $1    l.~> 

Pounds  of  mineral  obtained 9,451,115        13,727,832 

Pounds  refined  copper  produced 6,601,235         9,342,106 

Per  ii  Tit    n  t'med  copper  in  mineral 69.85  68.05 

Pounds  copper  per  ton  of  rock 13.9  Pi  7 

Cost  per  pound,  mining  expense 10  G7<-.  10.50c. 

Construction 0.53c.  1 .50  •. 

Cnwatcring  Huron  shaft n  13c.  0.23c. 

Bmelting,  freight,  etc I    16c.  2. 00-. 

Interest 0.21c.  o  _'_'  . 

Extraordinary  expense 1 .96c. 

Total  cost  per  pound  of  copper 13.05c.  14.94c. 

Sinking  amounted  to  53S.5  ft.  No.  2  shaft  is  3,211  ft.  deep. 
There  were  14.446  ft.  of  openings  driven,  and  799.S00  tons  of 
rock  hoisted,  of  which  15';  -was  discarded,  or  119,620  tons.  The 
old  mill  was  destroyed  by  fire  on  Dec.  7,  1014,  on  June  7,  1915, 
the  first  unit  in  the  new  mill  was  placed  in  commission,  and 
the  third  on  Aug.  27.  New  machinery  for  the  slime  copper 
was  being  put  in  at  the  time  of  the  fire,  and  while  the  coarse 
jigging  machinery  has  not  been  changed,  Wilfley  tables  have 
been  installed  throughout  for  the  finished  product  and  for  the 
slimes.  A  Hardinge  mill  is  being  erected  to  regrind  the 
richer  of  the  coarse  products. 

I*'. 
The  Centennial  Copper  Co.  of  Michigan  reports  sale  of 
8,347,500  lb.  of  copper  in  1915  at  18.145c.  per  lb.,  and  an  in- 
crease of  quick  assets  for  the  year  of  $248,484,  making  a  bal- 
ance of  quick  assets  on  Dec.  31.  1915,  of  $273,119.  Comparative 
results  for  1914  and  1015  are  as  follows: 

1011  1915 

Tons  of  rock  treated    13S.136  150,191 

Cosl     of    mining,    milling    and     taxes    pet- 
ton  of   rock    $1,838  $1.75:! 

Pounds  of  mineral  obtained...- 3,311,780  3,029,880 

Refined    copper   produced 2,2X7.1:!"  2,347.500 

Per    cut.    copper    in    mineral 69.06  77.48 

Pounds    copper    per    ton    of    rock 16.56  15.63 

Mining  costs  per  pound  of  copper 11.10c  11.21c 

Smelting,    freight,    commission,    etc 1.11c.  1.16c 

Interest     0.35c.  0.08c. 

Total  cost   per  pound   of  copper 12.56c.  12.45c. 

No  sinking  was  done  during  the  year  and  2,366  ft.  of  openings 
made.     No.   2   shaft    is  now    4,293   ft.   deep. 

The  Alaska  Mexican  Cold  Mining  Co.,  operating  at  Douglas 
Island,  Alaska,  for  the  year  1015  reports  210.12S  tons  crushed, 
giving  a  yield  of  $190,980  in  free  gold  and  4,769  tons  ol 
centrates  from  which  $lxs.sl7  was  recovered.  The  total  yield 
was  thus  $370,707,  or  $1.75  pier  ton.  Profits  were  $00,477.  and 
$90,000  dividends  were  paid.  Development  work  amounted  to 
2.153  ft.  on  the  Mexican  property.  354  ft.  on  the  United  prop- 
erty and  a  share  of  3,696  ft.  of  joint  work  by  itself,  the  Tread- 


well    and    United    e panics,      (if   the    210, 42S    Ions    milled,    only 

79,135  tons  was  broken  during  the  year,  137,293  Ions  being 
drawn  from  stock.  Ore  reserves  amounted  to  1,188,866  tons 
of  $1.S7  tenor  on  Dec,  31,  1915,  against  688,738  or  $2.68  tenor  on 
Dec.     31,     phi        Tin       Includes    pillars.      The    Mexican    mill 

''u  d"'d    211,170    tons    of    ore    with    a    Stamp    duty    of    5.21     tOni 

One  pound  of  chrome-steel  shoe  crushed  2.48  tons  ol  oi 
•■Hid  1  lb.  of  Tieadwell  die  crushed  5.34  tons.  Milling  CO  I 
were  $0,306  pei  ton  Sulphurets  were  treated  a1  the  planl 
owned  jointly  by  Mexican,  Treadwell  ami  United.  Crushing 
cost  $0,040;  tramming,  $0,016;  stamping,  $0,192;  concentrating, 
$o.nr>s.  Development  costs  were  $14,739  per  ft.,  stoplng,  $1.1  n 
per   I tramming-,    $0,151;    hoisting.    $0,101    per   ton. 

The  >ToKirilcv-l)nrr,igli-S.ivnge  Mines  of  Cobalt.  Ltd.,  re- 
port for  the  year  loir,  that  1,008,383  oz.  of  silver  was  removed 
from  the  McKlnley  mine  and  dumps  of  which  170,236  was  lost 
in  milling  and  that  :',0s,122  oz.  was  removed  from  the  Savage 
mine  and  dumps  of  which  38,454  was  lost  in  milling,  making 
a  total  ol  1,061,136  oz.  recovered.  Their  average  price  re- 
ceive.I  was  50.785c.  per  oz.  and  the  total  costs  were  2n7Kii 
per  oz.  Estimated  ore  reserves  on  Jan.  1,  1916,  were  1.S71.280 
oz.  of  silver  compared  with  2,132,820  oz.  of  silver  on  Jan.  1, 
1915,  an  estimated  shrinkage  of  261,540  oz.  There  were  6.'!, 001 
tons  of  ore  treated  by  the  mill.  The  purchase  of  new  proper- 
ties was  considered  during  the  year,  but  none  was  found  suffi- 
ciently attractive  to  warrant   its  purchase. 

The  Tonopah  Extension  Mining  Co.,  or  Tonopah,  Nev., 
during  the  year  ended  Mar.  31,  1916,  produced  01.0S1.51  dry 
tops  or  ore  averaging  $1S.03S  per  ton,  on  which  a  recovery 
of  92.39%  was  made.  The  silver  sold  amounted  to  2.100.51s 
oz.  at  52.578c  per  oz..  and  the  gold  amounted  to  20.575  oz. 
Mining  costs  were  $4,614  per  ton  of  ore:  milling.  $4,478,  and 
marketing  and  refining.  $0,501.  Profits  were  $584,421,  of  which 
$412,406  was  declared  in  dividends,  $63,043  was  spent  in  new 
construction,  $26,625  used  to  pay  net  liabilities  incurred  in  the 
acquisition  of  the  Tonopah  Merger  and  Tonopah  Victor  proper- 
ties, and  $82,255  was  carried  to  surplus.  The  capital  stock 
of  the  Tonopah  Extension  Co.  was  increased  during  the  year 
from'  1. linn. inn)  shares  to  2,000,000  shares  (par  value,  $1)  and 
$329,368  of  the  new  stock  given  for  the  Merger  and  VictOl 
properties.  At  the  same  time  the  company  acquired  plant, 
equipment,  supplies,  etc.,  valued  at  $66,170,  and  assumed  lia- 
bilities ol'  $1:;, 2sx.  The  present  area  uf  the  Extension  prop- 
erties is  551.1  acres.  A  total  ol"  13,967  ft.  of  development  work 
was  done  during  tin-  year,  but  no  attempt  has  been  made  to 
block  out  ore  reserves. 

The  Shannon  Copper  Co.,  operating  at  Clifton,  Ariz.,  re- 
ports that  it  operated  only  about  seven  months  of  the  year 
ended  Dec.  31,  1015.  In  that  period  it  produced  0. "17, 642  lb. 
of  coppi  i.  35,499.63  oz.  of  silver  and  690.417  oz.  of  gold.  The 
copper  sold  a  I  I7.T00O.  per  lb.  and  the  silver  for  48.978c.  per 
oz.,  making  returns  from  metal  sales  $1,102,275.  Operating 
expenses  were-  $853,625,  leaving  operating  profits  of  $248,- 
650.  To  this  must  In-  added  interest  receipts  of  SH'..22\,  while 
expenses  during  the  period  the  company  was  not  operating 
were  $43,044  and  the  Shannon -Arizona  Railway  Co.  had  a  deficit 
of  $12,155,  leaving  final  net  profits  of  $200, 67S.  The  com- 
pany's leaching  experiments  have  demonstrated  that  the  mill 
tailings,  and  possibly  the  lov*  grade,  semi-oxidized  ores  can 
be  treated  a1  a  substantial  profit,  and  the  company  has  a 
150-ton  leaching  plant  under  construction,  which  should  be 
completed  by  the  end  of  June.  Current  assets  exceed  current 
liabilities  by  $555,688,  not  including  as  an  asset  $381,000  of 
the  Shannon-Arizona  Rallwaj  Co.'s  bonds,  only  $194,000  of 
tin     ,     bonds   are    now    on   the    bands    of   tin-    public. 

; : 

The  Alaska  Treadwell  Cold  Mining  Co.,  operating  at  Doug- 
las Island.  Alaska,  reports  profits  of  $718,521  and  dividends  of 
$650,000  for  I  he  year  10  15.  There  was  900.211  tons  crushed, 
yielding  $936,092  in  flee  gold  and  10,177  tons  of  sulphurets 
yielding    $892,631,    or   a    total    of    $2.03    pel     ton    of   ore    against 

.    inns  "I  ore    in    1914   yielding  $2. Gil   per  ton.      There  was 

7,284  II.  of  ib  \  i  li.piMi  nl  work  performed  by  the  Alaska  Tread- 
wiii  in  iis  own  ground,  H  n.  in  Alaska  United  ground,  ami 
3,696    ft.    of    joint     work  II.     United    and    Mexican. 

There    was    mil       613,063    tons    "I"   me    broken    during    the    year. 

i  In     ni  i       o material   sent    to  the  mills  being  drawn 

from    stock    on    hand.      Ore    reserves   at    the    end    of    the 
wi  re    6,611,571    tons    of    ore    in    place    and    401.184    tons    bin 
but    the    estimate   of   ore    in    places   includes    that    which    I 
remain    in    pillars.      The    central    steam-power    plant    was    in- 
I   to  4,750  kw.,  while  about  $10,000  was  expended  in  im- 
provements   on    the    hydro-electric    plant.      Development    costs 
were    .-I-   12    I"  i     It  .    stoping    cost,    $0,525    per    ton;    tramming, 
$0,114   i»i    ton;  hoisting,  $0.10  per  ton. 
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PANORAMIC  VIEW  LOOKING  NORTH  TOWARD  NEDERLAND,  ■ 

This  famous  tungsten  district  is  situated  about  25  mi.  northwest  of  Denver,  Colo.,  and  covers  an  area  abou»  ldl 
northern  end  of  Gilpin  County,  where  a  custom  mill  has  recently  been  built.  Nederland  is  at  an  altitude  of  8,2  ■ 
Nederland,  or  the  entire  journey  may  be  made  by  auto  stage 


v.* 


STEVENS  CAMP,  ONE  OF  THE  NEW  TOW: 


BOULDER  TUNGSTEN  DISTRICT 


_,.,      .  -~— t,     xuy*nau\     niL  BOll.DKK   TINOSTUX    lilKTIUCT 

1ms  is  one  of  the  new  sections  of  the  district      ti«.0  k..ii  »  ^ 

New  bank  build     ?»tilfi  ■,,)%    bul,;Vn".s  have  practically  all  been  erected  since  Jan.  1. 
.  building  at  left  ami  Vasco  No.  5  mill  being  erected  in  right  center 
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[BRCIAL  CENTER  OP  THE   BOULDER  COUNTY  TUNGST 


mi.  wide.     With  the  extraordinary  development  of  the  last   year,  this  tungsten   field   has   been   extended    into   the 
lied  by  the  Colorado  &  Northern  K.R.  from  Boulder  to    Cardinal    and    then    by    wagon    or    automobile,    2    mi.    to 


MILL  OF  WOLF  TONGUE  MINING  CO.,  ONE  OF  THE  LEADING  TUNGSTEN  PRODUCERS 

Note  the  newly  completed  "rag-  plant"  at  the  left  of  the  upper  view.     The  two  interiors,  below,  show  the  Bunker 

Hill  screens  and   the   Card   and   Wilfley  concentrating   tables 
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Simiiiiiiiiiii  iiiiiiiiiiiiiiiiim 

Was  CSs'swes  Otisir  Fas'sft  Eiagpiaeeir? 

A  short  time  ago  I  had  the  good  fortune  to  run  across 
a  copy  of  ""The  Greal  [ndustries  of  the  United  States," 
published  in  L873  by  J.  B.  Burr  and  Hyde,  Hartford, 
Conn.,  mm  doubl  by  subscription,  as  the  volume  has  the 
familiar  make-up  of  contemporary  works  of  that  char- 
ii  ter.  Thi  book,  while  in  great  part  anonymous,  con- 
tains much  interesting  matter  of  a  type  rarely  found  in 
purely  popular  works.  It  seems  to  have  been  written  by 
a  trained  and  intelligent  writer,  who  had  made  consider- 
able historical  research,  and  to  whom  the  few  palpable 
"write-ups"  therein  must  have  been  thorns  in  the  side. 
The  work,  moreover,  at  the  present  day  is  more  than  in- 
teresting in  the  basis  of  comparison  it  affords  between 
the  condition  of  several  of  our  industries,  which  at  the 
time  of  publication  were  considered  extraordinary  pros- 
perous,  and  their  present  expanded  state.  The  articles 
riptive  nf  any  particular  industry  are  generally  pre- 
aced  !'\  Dotes  of  the  history  of  that  branch  of  the  arts, 
and  the  following  excerpts  from  the  chapter  entitled 
"Iron  and  Its  Preparation''  may  be  interesting  to  readers 
ol  the  Journal. 

After  speaking  of  the  early  attempts  of  the  London 
Company  in  1610-23  to  utilize  the  iron  ores  of  Virginia, 
ittempts  frustrated  in  great  part  by  a  general  massacre 
by  the  Indians  in  the  latter  year,  which  stopped  the  pro- 
duction of  iron  until  1712,  the  writer  goes  on  to  Massa- 
chusetts and  says  as  follows : 

With  the  enterprise  for  colonizing  Massachusetts  Bay,  the 
Court  of  Assistants  in  London,  who  took  an  active  part  in  the 
measure,    contemplated    the   production    of    iron.      The    journal 
kept  of  the  proceedings  of  the  court  states  that  at  a  meeting 
held  on  Mar.  2,  162S,  "also  for  Mr.  Malbon  it  was  propounded, 
he   having   skill   in    iron   works,   and   willing  to   put    in    £25   in 
stock,    it   should    be   accounted   as   £50,    and   his   charges   to   be 
borne  out  and  home  from  New  England;  and  upon  his  return 
and  report  on  what  may  be  done  about  iron  works,  considera- 
tion to  be  had  of  proceedings  therein  accordingly,  and  further 
recompense    if  there   be   cause,  to  entertain  him."      Three  days 
-  ruent    was    made    with    Thomas    Graves,    of 
•ei.   Kent,  to  visit   New   England  at  the  expense  of  the 
ii. v  as  "a  man  experienced  in  iron  works,  in  salt  works, 
in  measuring  and  surveying  of  lands,  and   in   fortifications,  in 
ilum   mines."     On    his  part  Graves  agreed   to 
it    months    for   a    free   passage 
out   and    home   and    £5    a    month    with    board.      If   he    remained 
ompany  was  to  porl    his  family  and  to 

s"i r'    them  ti  next  harv.  ,,    £50   a   year,  give 

him   a   house  and  100  acres  of   land,   with  a  share  in   the  land 
allotmi  any    additional    compensation    was    at    the 

Mho     settled      at 
Charleston.  y  mines  does   not    appear.      No   steps 

were    taken    toward    the    manufacture    of    iron    until    15    years 
after  this  date. 

If  Mr.  Malbon  was  not  the  first  metallurgical  expert 
Thomas  Graves  the  first  qualified  mining  engineer  to 
this  country,  then  who  v  noticed  that 

■  per :es 

tion  would  ha  i  place  in  the 

public    eye 

was  ready  to  bai  :    !      opinio  ivestment 

also  more  or  less  on  the  lines  of  modem  mining-engineer- 
ing finance.     If  some  of  thi    readers  of  the  Journal,  in- 
h,  would  endeavor  to  find  more  of  the 


history  of  these  early  worthies,  it  would  not  seem  wasted 
labor  to  place  something  of  their  achievements  on  perma-  j 
nent  record.  Louis  Janin,  Jr. 

Patton,  Calif.,  June  6,  1916. 

E.E°sr©r  aim  Fos'snuaaigi  If©!?  S^gf* 

I  was  interested,  a  short  time  ago,  in  an  article  on  i 
engineering  formulas.  The  author  dwelt  mainly  on  the 
probability  of  mistakes  in  such  formulas  and  the  carrying 
of  those  mistakes  from  year  to  year  through  many  editions 
of  well-known  engineering  books.  The  fact  that  several  j 
books  carried  the  same  formulas  without  the  errors  being 
discovered  was  considered  by  the  author  sufficient  proof 
that  engineers  in  general  are  careless  or  have  too  much 
confidence  in  one  another. 

I  recently  discovered  a  mistake  made  in  some  way  or 
other  by  an  author  or  printer  some  twenty  or  so  years  ago  Ij 
in  the  following  formula  for  sag.    Instead  of  "inches"  the 
definition  of  I)  should  read  "feet." 

PI  - 

'    +  PD 


S 


8D 


where 

S  =  Tension  on  a  sagging  rope  close  to  the  pulley : 

/'  =  Weight  of  rope  per  foot ; 

L  =  Distance  between  pulleys  in  feet ; 

D  =  Sag  of  rope  in  feet  (not  inches). 
Wherever  I  have  found  the  original  article  copied,  the  i 
mistake  has  been  copied  also.  Kent's  Mechanical  Engi- 
neering Handbook  and  Same's  handbook  both  repeat  the  i 
error.  The  original  article  appeared  in  Vol.  XII  of  the 
A.  S.  M.  E.  "Proceedings,"  under  "Rope  Driving,"  by  C. 
W.  Hunt,  and  "inches"  is  used  there.  Catalog  054  of  the 
C.  W.  Hunt  Co.  also  copied  it  as  "inches." 

The  error  may  or  may  not  be  serious.  Since  the  same 
formula  is  applicable  to  computations  for  strength  of 
belts,  overhead  cables,  trolley  lines,  suspension  bridges, 
"ires,  etc.,  it  is  quite  possible  that  someone  has  inadvert- 
ently used  the  formula  in  such  computations  with  the 
result  that,  with  additions  of  ice  or  wind  loads,  they  have 
broken  and  trains  have  been  tied  up.  I  do  not  claim  that 
this  formula  has  been  the  cause  of  wire  breakdowns,  but 
I  repeat  that  it  is  quite  possible  that  such  is  the  case,  for 
I  stumbled  across  the  error  myself  in  connection  with 
making  computations  for  sag  in  belting.  I  would  also 
have  used  it  in  connection  with  any  suspension  problem. 
To  prove  that  this  error  could  easily  lead  to  a  break- 
down, take  a  sag  of  y2  in.  in  a  wire  30  ft.  between 
supports,  weighing  0.43  lb.  per  ft.  Substituting  in  the 
formula  as  "feet,"  I  get  about  1,160  lb.  tension.  Substitut- 
ing as  "inches,"  it  is  only  97  lb.  tension.  The  actual 
tension,  then,  would  be  12  times  the  computed. 

Since  this  selfsame  formula  is  applicable  to  anything 
uniformly  loaded,  sagging  as  per  Nature's  catenary,  I  am 
of  the  belief  that  the  error  is  really  serious. 
Xew  York  City.  S.  F.  Wilson. 

•"Power,"  June  20,   1916. 
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TSue  Coimsolladlattedl  Amm^dloir  Mimi< 


By  Lewis  II.  Eddy* 


SYNOPSIS — The  Consolidated  Amador  Mines, 
previously  known  by  si  veral  names,  is  an  old 
Mother  Lode  property,  opened  before  1S52.  After 
a  varied  career  the  property  fell  into  the  hands  of 
Mrs.  Hetty  Green.  It  lay  idle  a  number  of  years, 
but  lias  recently  liccn  acquired  by  T.  Walter  Beam 
and  associates,  who  will  untvater  and  develop  it. 

The  Consolidated  Amador  Mining  Co.,  of  which  T. 
Walter  Beam  is  president  and  manager,  began  unwatering 
the  Eureka-Badger-Summit  mines  at  Sutter  Creek,  Ama- 
dor County,  Calif.,  in  -May.  1916.  The  company,  formed 
of  several  stockholders  of  the  United  States  Steel  Cor- 
poration, purchased  the  property  outright  in  February, 
1916,  from  Mrs.  Hetty  Green,  of  New  York,  for  cash,  at 
a  price  approximating  $500,000.  Preparatory  work  for 
unwatering  and  developing,  placing  foundations  for  hoist 
and  other  equipment  and  the  construction  of  necessary 
buildings  was  begun  in  March.  Unwatering  the  old 
Eureka  shaft  started  in  the  first  week  of  June.    The  one- 


The  property  is  situated  at  an  elevation  of  1,500  ft. 
above  sea  level,  jn-i  east  of  the  town  of  Sutter  Creek 
and  south  of  the  stream  of  that  name.  The  Wildman 
Mahoiiev  abuts  the  old  Eureka  on  the  north  and  the  Cen- 
tral Eureka  adjoins  it  on  the  Bouth;  the  South  Eureka, 
Oneida,  Kennedy  and  Argonaut  cover  the  southed)  pot 
tion  of  the  .Mother  Lode  between  Sutter  Creek  and 
Jackson.  The  purchase  by  the  Consolidated  Amador  in- 
i  hides  over  3,300  ft.  on  the  Mother  Lode,  of  which  only 
1,200  ft.  has  been  even  partly  prospected,  the  remainder 
being  virgin  ground.  But  little  i  rosscutting  was  done  by 
the  former  operators,  a  feature  of  mining  since  deemed 
essential  in  this  region. 

The  greatest  vertical  depth  sunk  by  the  former  own- 
ers was  2,060  ft.  Three  shafts  were  Mink  at  an  incline 
of  70°  east,  following  the  general  dip  of  the  veins.  These 
shafts  and  drifts  on  the  veins  and  a  small  amount  of 
crosscuts  aggregated  approximately  11,000  lin.ft.  The 
underground  excavation  is  estimated  at  over  7,000,000 
cu.ft.  The  mines  were  in  operation  for  about  30  years. 
The  mine  makes  about  200  gal.  of  water  per  minute,  and 


SITE  OF  OLD  EUREKA  SHAFT  AND  PREPARATIONS  FOR  RETIJIBERING  IT 


story  brick  building  erected  for  and  used  as  a  company- 
store  during  the  early  life  of  the  mines,  when  Alvinza 
Hayward  was  sole  owner  of  the  property,  and  still  in 
good  repair,  has  been  remodeled  inside  and  partitioned 
into  convenient  office  rooms. 

The  new  equipment  consists  of  Wellman-Seaver-lIorgan 
hoist,  and  Cameron  No.  9  pumps  for  unwatering.  The 
hoist  will  be  used  initially  for  placing  the  pumps  and 
carrying  the  men  into  the  shaft  as  the  water  is  lowered 
and  permanently  for  deepening  the  shaft  and  for  the 
usual  hoisting  in  the  operation  of  the  mine.  The  hoist 
has  a  total  capacity  of  1.000  ft.  depth,  lifting  16.000  lb. 
The  rope  speed  is  1.000  ft.  per  min.,  l's-in.  plow-steel 
rope  being  used.  Compressed  air  is  the  initial  power 
for  unwatering,  but  the  permanent  power  for  mine  opera- 
tion will  be  electricity,  and  centrifugal  pumps  will  be 
osed  when  the  mine  is  in  operation.  The  Pacific  Gas  and 
Electric  Co..  which  supplies  the  mines  of  the  Mother 
Lode,  has  a  power  line  across  the  property. 

•Associate  editor,  3430  Peralta  St.,  Oakland,  Calif. 


it  will  require  about  six  months  to  take  the  water  out. 
Exploration  and  development  will  proceed  as  the  unwater- 
ing progresses. 

The  history  of  these  mines  dates  back  prior  to  1852, 
when  originally  developed  by  Alvinza  Hayward,  whose 
subsequent  mining  operations  extended  into  most  of  the 
quartz-mining  districts  of  the  northern  half  of  Cali- 
fornia. The  property  has  been  variously  known  as  the 
Hayward,  the  Old  Eureka,  the  Amador  Consolidated  and 
the  Hetty  Green  in  about  that  order.  Alvinza  Hayward 
started  it  in  the  early  50's  and  Hetty  Green  finished  it  in 
the  middle  80's,  so  far  as  the  past  history  is  concerned; 
the  future  remains  with  the  Consolidated  Amador  Min- 
ing Co.  Various  estimates  have  been  made  by  mining 
men  acquainted  with  the  operation  of  the  Old  Eureka. 
as  the  property  is  commonly  known,  as  to  the  anion  i 
gold  produced  in  the  30  years  or  more  of  active  operal 
Thi  c  estimates  vary  from  $10,000,000  to  $22,000,000. 
I  have  it  from  men  who  were  closely  associated  with  Mr. 
Hayward  in  both  social  and  business  relations,  and  more- 
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over  were  then  and  are  still  engaged  in  the  operation  of 
Mother  Lode  mines,  thai  the  property  produced  approxi- 
mately $i;.000.0<)().  Tin's  figure,  however,  may  include 
only  the  period  of  Hayward's  exclusive  control. 

In  1852    EEayward   installed  a    10-stamp  mill   on  the 
Eureka  mine  and  in  1856  built  a  new  mill  of  20  stamps 

stamps  to  this  mill  in  1857.     In  1858 

he  purchased  the  Eureka  mine  and  in  1859  became  the 
sole  owner  of  the  Badger,  consolidating  these  two  claims 
as  the  Hayward  mine     During  the  following  10  years 

hafts  had  been  sunk  to  depths  of  760  ft.,  960  ft. 
and  1,230  ft.  The  mine  made  about  1,500  gal;  of  water 
per  day.  which  in  June,  18(18,  was  being  hoisted  in  buck- 
ets from  the   aorth  and   the   smith   shafts.     This  water 

ed  in  a  few  months  to  double  that  amount.  At 
that  time  the  two  mill-  were  dropping  a  total  of  46 
stamp,-,  having  a  combined  capacity  of  80  tons  of  ore 
per  dav.  Some  of  the  ore  was  sent  to  custom  mills.  The 
gold  was  nearly  all  five,  and  amalgamation  was  chiefly 

md  pper  apron  plates.     The  first  200  ft.  of 

the  Badger  del  not  pay,  then  the  vein  got  wider  and  the 

ore  richer.     Within  500  ft.  of  the  surface  the  yield  did 

■  .1  $1]   per  ton,  hut  at  the  1,000-l't.  point  a  wide 

vein  was  disclosed  ami  the  Lrrade  of  ore  had  increased  to 

r  ton.  The  mine  employed  60  miners,  12  black- 
smiths  mid  engineers  and  25  others  as  feeders,  amalga- 
mators, teamsters,  etc.,  or  a  total  of  97  men.  The  mine 
orked  in  two  shifts  of  10  hr.  each.  J.  Ross  Brown 
in  "Mineral  Resources,"  I'.  S.  Treas.  Rep.  1868,  pp.  75-6, 
stated  thai  125,000  tons  of  ore  in  sight,  was  reported — 
enough  to  keep  the  two  mills  going  for  five  years. 

A i  inoRiTATivE   Information   Scarce 
Mi-.  Brown  accounted  lor  the  absence  of  authentic  first- 
hand information  by  explaining:  "The  proprietor  of  the 
mine  has  a  greal  fear  of  being  suspected  of  seeking  pub- 
licity, and  he  refuses  to  give  information  about  the  details 
of  his  r<    i     ■     o     expenses,  or  even  to  communicate  his 
experience  or  his  opinions  about  quartz  mining."     This 
tire  may  have  been   lost  on  the  man  who  made 
million-  by  minding  his  own  business,  but  it  was  and  is 
irei  iated  by  California  miners  and  newspaper  nun 
who    never    had    cause    to    suspect    that    Alvinza    Hay- 
ward  would  ever  divulge  any  information  about  his  own 
bu-iness  for  the  benefit   of  the  public.     The  report  con- 
"It  is  therefore  necessary  to  rely  upon  statements 
i-d  with  the  mine  for  the  yield,  and 
een  $6,000,000;  gross  last  year 
ion  :  amount  of  rock  worked  in 
0,000  to',-:  |  ■     ear,  $660,000.    Quartz  in 

itimated   will  yield   $3,375,000  gross,  $2,750,000 

In   Ap  I     'lie   main   shaft    was    burned    and   in 

dli    Em   Eoui  months  ;  but  not 
ding  this  delay  the  report  of  tli.'  company  secre- 

■  ■   for  the  y, ,.;     rom   pr d 

$301,553,  pts  from  all  soun  •  01;  con- 

traction 

general  •  , ;  months' 

operation,  in  additio  139,11] 

which  dividends  ami  ere  [mid.     i. 

ropert]   was  ■■•■ 
omplete  working  order  and  new  hoisting  works  installed, 
which  Rossiter  W.  i:  .  ted  in  hi-  I 

omplete 


shaft  and  hoisting  works  on  the  coast.  In  the  place  of 
the  old  bucket  plan  of  hoisting  rock,  a  substantial  track 
was  installed  on  which  iron  cars  capable  of  holding  18,000 
lb.  were  run  and  speedily  hoisted  to  the  surface.  At  that 
time  there  were  two  sets  of  hoisting  works,  each  driven 
by  an  80-hp.  steam  engine. 

The  old  shaft  was  down  1,250  ft.,  inclined  70°  east, 
on  the  ledge  10  ft.  thick  at  the  bottom.  The  new  three- 
eomparfment  shaft  at  the  same  incline  was  down  1,300  ft. 
The  mine  was  then  one  of  the  deepest  in  California  and 
was  equipped  with  one  40-stamp  mill  steam  driven  by  a 
75-hp.  engine  and  crushing  80  tons  per  24  hr. ;  and  two 
16-stamp  mills  driven  by  water  power.  The  company 
employed  regularly  100  men.  From  1866  to  1872  the 
or-  averaged  $20  per  ton,  supplying  40  stamps.  The 
Tenth  Annual  Report  (1890)  of  State  Mineralogist 
William  Irelan,  Jr.,  contained  the  following  interesting 
paragraph  regarding  geological  features  of  the  Eureka 
and  Summit  mines,  then  known  as  the  Amador  Consol- 
idated, which  had  been  idle  for  several  years: 

North  of  that  portion  of  the  ground  known  as  the  Eureka 
claim,  in  which  the  great  bonanza  occurred,  the  slate  inter- 
vening between  the  greenstone  hanging  wall  and  the  west 
country  greenstone  is  very  "wide.  A  very  short  distance  north 
of  the  north  end  of  the  Eureka  claim  this  slate  is  about  1,000 
ft.  wide,  while  immediately  south  of  this  north  boundary  and 
directly  west  of  and  facing  the  huge  bodies  of  high-grade  ore 
constituting  the  Eureka  bonanza,  this  slate  suddenly  narrows 
to  a  width  not  exceeding  150  to  200  ft.  Throughout  the  whole 
length  of  the  Eureka  oreshoot  this  width  is  maintained,  and 
after  passing  it,  going  south,  the  distance  between  the  green- 
stone increases  rapidly  until  it  reaches  500  to  650  ft.  near  the 
north  end  of  the  Summit,  which  abuts  against  the  Eureka 
ground.  A  short  distance  south  of  this,  in  the  Summit 
ground,  was  found  another  body  of  high-grade  ore.  The 
diminution  in  width  of  the  slate  belt  and  the  near  approach  oi 
the  east  and  west  country  greenstones  may  present  condi- 
tions peculiarly  favorable  to  the  formation  of  these  highlj 
metalliferous  veins  of  quartz. 

Change  of  Ownership 

About  1873  Captain  Green,  who  was  a  deep-sea  ship- 
master, fell  in  with  Alvinza  Hayward  on  one  or  more  of 
his  visits  to  San  Francisco  and  was  induced  to  interest 
some  English  friends  in  the  purchase  of  the  property. 
Hayward  recommended  that  with  the  completion  of  the 
Sutter  canal  the  expense  of  milling  would  be  reduced 
materially,  as  the  canal  would  yield  an  abundant  and 
unfailing  supply  of  water  for  milling  and  power.  The 
new  owners  took  hold  and  proceeded  to  deepen  the  shaft 
from  the  lowest  level,  1,665  ft.  to  the  2,000-ft.  point. 
The  mine  at  that  time  had  a  large  reserve  of  low-grade 
ore  which  could  be  profitably  worked  by  water  power,  re- 
ducing the  milling  costs  to  $1  per  ton.  This  ore  kept 
the  40-stamp  mill  going,  and  in  1880  a  new  1,500-ft. 
shaft  was  sunk  with  12  men  in  three  shifts  of  S  hr.  each. 
Drifts  were  run  from  this  shaft  in  three  directions,  and 
the  waste  rock  loosened  on  the  night  shift  was  stored  or 
used  lor  filling,  so  that  hoisting  was  confined  to  the  day 
shift. 

Captain   Green,  with  his  English  friends,  acquired  an 
interest  or  shares  in  the  Amador  Consolidated,  which  con- 
ted  of  a  large  majority  of  the  stock.     Then,  the  story 
goes,  when  Hayward  found  that  prospecting  and  develop- 
ment were  essential  parts  of  economic  mining  and   he 
was  not  getting 'it  all  for  himself,  he  began  to  unload  his 
stock  to  Mrs.  Hetty  Green.    He  was  not  given  to  dividing 
his  profits,  and  when  it  became  necessary  to  expend   a 
amount  of  money  to  make  a  fair  profit  in  mining, 
usually  dropped   it.     Hayward  was  also  unluckv   in 
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respect  to  fires  in  mines.     Another  fire  in  this  property, 

ut  the  lowest  level,  occurred  shortly  after  the  Greens  be- 
came  interested,  and  after  it  was  extinguished  only  the 
levels  above  the  800  were  mined.  The  repairs  did  not 
extend  below  that  level;  and  after  the  ore  above  the 
800  level  was  extracted,  the  mine  closed  and  was  allowed 
to  fill  with  water.  By  this  time  Bayward  was  out  of 
it  and  Mrs.  Green  was  in.  The  English  shareholders 
became  delinquent  in  assessments  for  taxes.  Mrs.  Green 
finally  came  to  own  all  the  share-.  Her  idea  was  that  it 
was  a  good  investment  for  her  son.  Colonel  Green,  if  he 
should  he  inclined  to  mining,  but  he  was  not  so  inclined. 
Mrs.  Green  believed  that  the  fires  and  other  mishaps 
were  the  work  of  persons  desirous  of  taking  the  mine 
away  from  her.  Every  attempt  to  secure  an  option  of 
purchase  or  a  lease  was  met  with  a  blunt  refusal  to  con- 
sider  anything  but  a  direct  and  outright  sale  for  cash 
or  an  equivalent,  and  only  to  mining  men  who  were 
strong  enough  to  reopen  and  operate  it,  as  she  had  un- 
bounded faith  in  the  value  of  the  property.  Mr.  Beam 
tried  for  three  years  before  he  could  get  Mrs.  Green  to 
listen  to  him.  When  she  came  to  understand  who  made 
up  the  company  subscribing  to  the  purchase,  she  said  she 
was  "not  afraid  of  that  crowd  financially,"  and  they  could 
have  the  mine  "for  cash — take  it  or  leave  it,  and  no  more 
talk."'  They  took  it.  The  entry  into  the  Mother  Lode 
region  of  these  men  who  are  operating  extensively  in 
other  parts  of  the  country  adds  another  great  mining 
enterprise  to  Amador  County.  Mr.  Beam  deserves  suc- 
cess for  having  formed  so  strong  a  company  and  for  his 
persistence,  which  secured  what  is  believed  by  other 
competent  mining  engineers  to  be  one  of  the  great  mines 
of  the  Mother  Lode. 

& 

©iilUWelE  Fibres  Csisissedl  h>w 
Static  JEleGforacflft^ 

The  origin  of  oil-well   fires  has  been   investigated  by 
J.  T.  Hayward,  who  comes  to  the  conclusion  that  many 
of  them  are  caused  by  an  electric  discharge  brought  about 
by    momentarily    turning   the   entire    well    into    a    huge 
Leyden  jar.    The  casing  forms  the  outer  coating  and  the 
bailer  the  inner,  while  the  intervening  air  or  gas  is  the 
dielectric   (Petroleum  Review,  May  13,  1016).     The  jar 
is  charged  through  the  bailing  line,  from  electricity  gen- 
felted  by  friction  on  the  various  drums  or  sheaves.     To 
prevent  such  fires,  he  says  all  metal  surfaces  should  be 
earthed  and  the  band-wheels,  shafts,  etc..  should  run  in 
metal  bearings,  one  of  which  should  he  earthed,     lie  also 
advises  the  use  of  a  silent-discharge  comb  on  every  belt. 
This  silent-discharge  comb  is  most  cheaply  made   as 
follows:  A  strip  of  sheet  iron  100  mm.  wide  and  slightly 
,   longer  than  the  width  of  the  belt  is  nailed  upon  a  piece  >>( 
I   board,  the  nails  passing  clear  through  the  board.     One  of 
these  should  lie  placed  across  the  belt  not  more  than  an 
inch  from  the  inside  and  earthed.     It  is  preferable  to  use 
,  one  after  each  pulley. 

Oil  P5r©dvaefti©£3\  for  11926) 

The  quantity  of  petroleum  marketed  in  the  United 
States  during  the  first  half  of  1916  is  estimated  by  John 
D.  Northrop  of  the  United  States  Geological  Survey  at 
140.000.000  bbls.  This  estimate  is  moderate  and  the  ap- 
portionment of  the  output  among  the  major  fields  is  as 


follows:  Appalachian  Held,  11,400,000  bbl.;  Lima-In- 
diana field,  I. sun. imiii;  Illinois  field,  7,900,000;  Kansas 
and  Oklahoma   Held.  50,500,000;  Northern  and  Central 

Texas  Held.  l.-.Miii.oiM);  Northwest  Louisiana  field,  6 
<mii);  Gulf  Coast   Held,   n.ioo.ooo:  Wyoming  and   Mm, 
tana   Held.  2,400,000;  California   Held.'   13,500,000;  mis- 
cellaneous  (Colorado,   Michigan  and  Missouri),   100,000 
bbl.;  total.  I  10,000,000  bbl. 

This  quantity,  which  includes  a  little  oil  actually  pro 

d d  iii  1915  l.ui  marketed  during  1916,  i-  less  than  the 

output  during  the  first  half  of  1915,  though  i1 
than   one-half   the   entire   quantity    marketed    lasl 
The  fact  that  this  quantity  reflects  the  re 
activity  throughout  all  oil-producing  areas   rather  than 
flush  produi  tion  in  restricted  area-  is  significant  and  Had 
to  no  ether  conclusion  than  that   the  final  statistics  of 
oil   marketed   in    10  Hi   are   destined   to   establish    a    new 
record. 


IRecoifcdl  Pr© 


e&  Ps'<edlaccft@el 


"The  accomplishments  of  the  mining  industry  in  the 
six-month  period  just  completed  warrants  the  forecast 
that  1916  is  to  He  a  record-breaking  year."'  With  tin- 
statement  the  director  of  the  United  State-  Geolof 
Survey  sums  up  his  official  midyear  review  of  the  mineral 
industry  as  reported  to  him  by  the  Government  geologists 
and  statisticians  covering  the  different  subjects. 

Shipments  of  iron  ore  from  Lake  Superior  point-  for 
five  months  of  1916  exceeded  by  more  than  80^    I 
for  the   same  months   in   1915,   and   the   indications    for 
the  year  are  favorable  for  a  new  high   record  on  iron- 
ore  production  and  of  pig  iron  as  well.     Higher  pi 
with  a  steady  demand   are   stimulating  the   mining 
manganese,  with  the  result  that  this  year's  output  of  ore 
is  expected  to  surpass  the  large  p  od     tion  of  last  year. 

Most  precious-metal  mine-  are  operating  at  full  capac- 
ity. The  gold  production  will  probably  fall  below  the 
high  yield  of  last  year,  but  silver  i>  expected  to  break 
all  previous  records. 

Copper  is  continuing  the  steady  increase  in  production 
which  began  early  lasl  year,  and  the  forecast  for  L91G 
indicates  not  only  the  largest  output  ever  known,  hut 
also  the  largest  pro 

The  lead  and  zinc  mines  arc  producing  ore  at 
a  rate  exceeding  that  of  la-t  year,  and  the  prevailing 
prices  have  made  possible  the  working  of  la  rue  quantities 
of  low-grade  ore. 

In  quicksilver  mining  the  outlook  is  for  an  output 
similar  to  that  of  1915,  which  was  the  largest  I'm'  several 
years.     Thus  far  in  1916  the  average  price  has  greatly 

1    !  1 1  e    1915    ' 

The  reports  from  the  Survey".-  Western  offices  an'  all 
optimistic.     In  Arizona  mines  and  smelter-  are  working 
al   high  pressure  and  the  production  of  metal-  already 
shows  an    in.  rease   that    promises   to   make   the   vain 
the  output  nearly  double  that  of  la.-t  year.     Arizona  will 
maintain  Hist  place  as  a  copper  producer.     New   Me 
is  continuing  its  rapid  progress  a-  a  metal-mining  - 
with  increases  in  it-  output  of  lead,  cupper,  zinc, 
and  silver.     The  mine    of  Colorado  i::  the  six   mo 
jusl  past  have  shown  some  changes  in  out  put  as  com] 
with  last  year;  an  increase  of  30%  in  copper  is  indii 
together    with    small    gains    in    lead    and    zinc,    a    1-V, 
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old  and  little  change  in  silver.  This  output, 
however,  represents  a  large  gain  in  value  of  mine  produc- 
tion. Mining  has  also  beeri  stimulated  in  Montana,  and 
thr  forecast  indicates  an  increase  of  60$  in  the  value 
of  the  mine  produd  over  thai  of  last  year.  Idaho  mines 
are  increasing  their  shipments  in  all  the  metals,  with 
higher  wages  and  dividends  as  the  result  of  better  prices. 
Utah  i-  experiencing  an  ore  production  in  excess  of 
smelter  capai  ity.  The  value  of  the  L916  output  of  copper 
is  expected  to  be  double  thai  of  last  year.  Throughout 
Nevada  old  mines  are  being  reopened  and  regular  pro- 
ducers arc  working  at  full  capacity.  The  chid'  gains  iii 
production  will  be  in  copper,  lead  and  zinc.  The  in- 
creased activity  oi  the  mining  industry  of  California  is 
found  largely  in  the  reopening  of  mines  Ions  idle  and  in 
:ica  mini  •  for  chrome,  tungsten,  manganese 
antimony  and  magnesite,  rail  shipments  of  these  ores  to 
the  Easl  being  made  possible  by  prevailing  high  prices. 
In  Alaska  copper  mining  is  showing  advances  and  both 
coppi  r  and  gold  promise  to  exceed  last  year. 


F©TreagE&  Ts=adle  Sim  ILeadl  fmiadl  Z^iiime 

The  imports  of  lead  into  the  United  States  for  May 
and  the  four  months  ended  May  31,  are  reported  by  the 
Department  of  Commerce  as  below,  in  pounds: 

May  Five  Months 

Leadinoie 2,068,788  11,202,259 

Lead  in  base  bullion 13,793,189 

I.   id,  in.  till,,  ■ 15,198  2,558,857 

ead 2,083,986  27,554,305 

The  actual  tonnage  of  lead  ore  was  7,875  tons,  of  which 
ins  came  from  Mexico,  2,1  is  tons  from  Canada  ami 
the  remainder  from  Guatemala,  Chile  and  Peru. 

Imports    of   zinc    in    all    forms    in    May   and    the   four 
months  ended  May  31,  are  reported  by  the  Department. 
amerce  as  below,  in  pounds : 

May  Five  Months 

40,741,730  168,631,007 

rinc 121.565  683,427 

Zinc  dust   201,186  1,069,756 

The-  zinc  dust  imported  in  May  came  from  Japan 
(113,014  lb.)  and  France  (88,172  lb.).  The  total  ore 
imported  in  May  was  38,425  tons;  10,261  tons  being 
from  Mexii  o,  54  tons  from  Guatemala,  3,502  tons  from 
;  !  tons  from  Spain,  1,476  tons  from  French 
Easl   [ndies,  1,280  tons  from  China  and  9,501   Ions  from 

rts  of  zinc   from  the    United    States   in  May  and 
ir  months  ended   May  31,  were,  in  pounds: 

Exports  Five  Months 

,  bars,  etc.,  from  domestic  ore 10.1S7.550  57,266  lis 

'•iirs,  it.-.,  from  foreign  ore 9,622.366  28,095,912 

Zuo  plates  and                          7,063,133  32,625,482 

Zinc  blocks,  etc.,  reexported 336000 

Total  metallic  zinc 26,873,049         118,323,842 

5""    ',ir"-  3,211,446 

Zinc  dust,  reexported 14,998  112  417 

rts    of    lead    during    May    in    thi     Eorm    of    pigs, 

amounted    to 
.,  and  from  to   L,281,153  II.. 


l.^nsi.iK    ..f    Forfeited    Mineral    Clalmn    is    now    possible    in 
British    Columbia    since    the    passing    ol  ,  ,,„,     A,.t 

•ii'  Act,  1916,"  recently.  Upon  the  payment  of  $25 
per  year  the  leaser  hai  all  tl  ■  rights  of  a  free  miner  under 
the   Mineral   A.t       He  may  |    ,,,    the   prop. 

erty  if  he  shows  that  he  has  done  $200  worth  of  work  per 
year  during  the  continuance  of  his  lease  anil  the  payment  of 
any  back  taxis  or  dues. 


Ljumaiiaf; 
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The  Maritime  Province,  Siberia,  contains  deposits  of 
silver,  lead  and  zinc,  the  working  of  which  began  in 
L909.  One  company  built  a  concentrating  plant  at  a 
cost  of  $500,000  in  1914.  It  proved  a  success,  and  in 
l!)l  I  the  output  consisted  of  90.66  tons  of  lead  concen- 
trates, averaging  about  71%  lead,  4.5%  zinc,  and  1,100 
gr.  of  silver,  as  well  as  194.14  tons  of  concentrates, 
containing  33.5%  zinc  and  7%  lead.  According  to 
official  figures,  the  output  in  1915,  from  5  out  of  11 
mines  belonging  to  the  company,  amounted  to  over  30,000 
tons  of  lead  ore.  The  undertaking  is  increasing  its  out- 
put each  year;  it  began  in  1909  with  only  97  long  tons 
of  silver-lead  ore  and  increased  the  output  in  1913  to 
29,956  tons.  In  1914  and  1915,  on  account  of  the  war, 
the  production  was  smaller. 

According  to  a  commerce  report  issued  recently  by  the 
Department  of  Commerce,  Washington,  D.  C,  the  com- 
pany owns  1 1  deposits  covering  an  area  of  over  2,635 
acres,  and  in  addition,  a  gold  deposit  covering  191  acres; 
it  also  rents  from  the  government  1,350  acres  of  land 
for  various  purposes.  The  mines  are  equipped  with  180 
buildings,  costing  $252,500;  a  concentrator,  costing 
$500,000;  a  narrow-gage  railroad,  23  mi.  long,  costing 
$1  oil, 000;  an  aerial  cableway,  costing  $29,500;  and  con- 
veyors, wharves,  wagon  roads,  etc.,  costing  $18,000.  As 
the  greater  part  of  the  capital  invested  in  this  enter- 
prise is  German,  the  management  of  the  undertaking  is 
intrusted  to  a  special  board  of  temporary  managers. 


United  States  patent  specifications  listed  below  may  be 
obtained  from  "The  Engineering  and  Mining  Journal"  at  25c. 
each.     British  patents  are  supplied  at  40c.   each. 

ALUMINATES — Production  of  Aluminates  from  Alunite. 
Paul  R.  Hershman  and  Raymond  D.  Cooke.  Chicago,  111.,  as- 
signors to  Mineral  Products  Corporation,  New  York,  N.  Y. 
(U.   S.  No.    1,189,254;   July   4.   1916.) 

CONCENTRATOR — Ore  Concentrator.  Rudolph  Leonhart, 
San  Anselmo,  Calif.     (U.  S.  No.  1,190,306;  July  11,  1916.) 

CRUSHER — Rock  Crusher.  Frank  B.  McCabe,  Lewiston, 
Penn.     (U.  S.  No.  1,189,594;  July  4,  1916.) 

CRUSHING— Ball  Mill.  Ernest  S.  Gregory,  Anaconda, 
Mont.      (U.  S.  No.   1,190,401;   July   11,   1916.) 

DIGGING  AND  CONVEYING.  APPARATUS.  Robert  P. 
Greenleaf,  Hudson,  Ohio,  assignor  to  Frank  Billings,  Cleve- 
land,  Ohio.      (U.   S.   No.    1.1S9.443;   July.  4,   1916.) 

DRILL — Rock  Drill.  Andrew  L.  Engels  and  Joseph  Walker, 
Bisbee,  Ariz.      (U.  S.  No.  1,190,387;  July   11,   1916.) 

ELECTRIC  FURNACE.  Peter  Eyermann,  Witkowitz.  Aus- 
tria-Hungary.     (U.  S.  No.  1.189,356;  July  4,   1916.) 

ELECTROLYTIC  CELL  and  the  Process  of  Electrolyzing 
Metal.  Christian  Dantsizen,  Scotia.  N.  Y.,  assignor  to  General 
Electric  Co.      (U.  S.  No.  1.190,122;  July  4,   1916.) 

FERROMANGANESE — Process  of  Producing  Ferromanga- 
nese  Alloys.  Harry  Schagrin,  South  Bethlehem,  Penn.  (U.  S. 
No.  1,190,679;  July  11,  1916.) 

FLOTATION — Oil  and  Acid  Feeder.  Albert  Campbell,  Ana- 
conda,   Mont.      (U.    S.    1,190,721;    July    11,    1916.) 

FLUE  DUST — Process  for  Reducing  Flue  Dust  and  Other 
Metal  Fines.  Samuel  L.  Boggs,  Pittsburgh,  Penn.  (U.  S.  No. 
1.19(1.772;  July  11,  1916.) 

INGOTS — Apparatus  for  and  Process  of  Casting  Ingots  of 
Metals  anil  Alloys.  Tierre  Henri  Gaston  Durville.  Paris, 
France.      (U.  S.  No.  1,189,548;  July  4,  1916.) 

LEACHING — Process  of  Recovering  Values  from  Ores. 
Henry  Hirsching,  Oakland,  Calif.  (U.  S.  No.  1,190,549;  July 
11,    1916.) 

LOCOMOTIVE  with  Haulage-Cable  Mechanism.  Dudley  T. 
Fisher.  Columbus,  Ohio,  assignor,  by  mense  assignments,  to  the 
Jeffrey  Manufacturing  Co.     (U.  S.  No.  1,190,394;  July  11,  1916.) 

METAL  COATING — Flux  for  Coating  Metal  Baths.  James 
H.  Mailily,  New  York.  N.  Y.,  and  Bruno  H.  Schubert,  Weehaw 
ken.  N.  .1..  assignors  to  the  Lohmann  Co.,  New  York,  N.  Y. 
(U.   S.    No.    1,189,373;   July   4,    1916.) 

UOASTINO — Process  of  Treating  Metalliferous  Materials 
for  Roasting,  Reducing,  Sintering,  and  Like  Processes. 
Priedrich  Carl  Wilhelm  Timm.  Hamburg,  Germany.  (U.  S.  No. 
L,189,313;    July    1,    1916.) 
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ALEXANDER  AGASSIZ 

The  builder  of  Calumet  &  Hecla  and  for 
many  years  its  executive  head.  Under  him 
the  company  attained  its  great  prestige, 
made  its  wonderful  record  of  dividends. 


QTJINCT  A.  PTTAW 

The  able  coadjutor  and  friend  of  Alex- 
ander Agassiz.  One  of  the  promoters  of  the 
Calumet  &  Heel  a  Mining  Co.  and  its  first 
president.     Mr.  Shaw  died  in  190S 


mk      '  > 

> 

I 
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RODOLPHE  L.  AGASSIZ 

Son  of  Alexander  Agassiz,  and  present 
president  of  the  Calumet  &  Hecla  com- 
pany 


TIMOTHY  OSHEA 

The  oldest  employee  of  the  Calumet  & 
Hecla  company,  having  worked  for  it  con- 
tinuously for  50  years  and  six  months 
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Tlhe  Proposed!  Tsixs  ©zm  Coppes3 

ii,    i-  examined  the  proposed  tax  or 
:opper  the  more  unfair  does  it  appear  to  be  and  the 

re   bungling  in   its  operation  if  it  be  enacted  in  its 

presenl  Eorm.  Tins  tax  is  to  fall  primarily  upon  re- 
finers and  manufacturers.  Smelters  are  not  to  pay  any- 
thing directly  unless  they  sell  their  copper  for  immediate 
consumption.  The  producers  of  copper  who  are  miners 
onlv  are  not  called  upon  to  pay  anything.  The  incidence 
if  this  tax  will  therefore  be  as  follows: 

1.  Upon  refiners  who  are  sellers.  If  the  refiner  treats 
raw  material  on  toll,  as  the  A.  S.  &  R.  Co.  does  for  the 
:  opper  Co.,  he  will  hand  back  the  refined  copper 
to  the  customer  and  the  hitter  will  pay  the  tax.  If,  how- 
ever, he  treats  raw  material  that  he  has  purchased,  he 
will  have  to  pay  the  tax.  The  tax  may  then  be  charged 
up  to  the  smelter  and  by  the  smelter  to  the  miner  from 
whom  he  gets  the  ore,  but  if  either  the  refiner  or  smelter 
or  both  are  treating  material  on  long-time  contract,  the 
tax  cannot  be  thrown  back.  If  the  refiner  is  treating 
crude  copper  for  a  selling  agency,  the  latter  will  have  to 
pay  the  tax.  Here  is  a  fine  complication  that  is  not 
onlv  based  upon  injustice  in  principle,  but  will  without 
any  doubt  make  the  assessment  of  the  tax  dependent  upon 
-  of  arbitrary  Treasury  decisions,  no  matter  how 
i  tries  to  phrase  it. 

".'.   Smelters  and  refiners  like  the  Lake  companies  will 
have  to  pay  the  tax. 

3.  Smelters  that  sell  pig  copper  to  consumers  will  have 
to  pay  the  tax. 

4.  Brass  makers  will  have  to  pay  the  tax,  and  in  their 
case  the  copper  on  which  refiners  have  already  paid  will 

again— a  double  taxation  that  will  apply  to 

about  30%  of  the  copper  consumed  domestically. 

Furthermore,   it    is  to  be  remarked  that  these  com- 

thai  will  have  to  pay  on  their  product  are  obliged 

to  pay  tl  income  tax  on  their  net  profit.     Also 

-e  companies  are  already  required  to  pay  a  large 

part  of  the  local  taxes  in  the  States  wherein  their  prop- 

lated.     In  Arizona,  for  example,  the  major 

part  of  the  expense  of  running  the  state  is  borne  by  the 

companies. 

Congress   proposes  to  exempt   the   copper  companies 

when  their  profit  falls  below   L0%,   and  graciously,  but 

correctly,  permit-  capital  charges  to  I"'  included  in  the 

cost.     Bowi  -cr.  the  actual  cosi  of  producing  copper  is  a 

which    experts    have    been    disputing 

L0  years  without  coming  to  an  agreement, 

md  that  i-  going  t  into  which  to  inject 

the  ta  Treasury  ]  >epartment. 

di1 '  -t  attention  from  the 
unfairness  of  the  whole  project.     Congress  has  been  for 
a  year  bacl:  considering  new  taxes.     Among  other  things 
it  was  proposed  to  tax  gasoline.     There  was  such  a  pro- 
ainsi  a  '  '  ich  would  affect  millions  of 

that  1  i   risk   it. 

Apparently  in  casting  noted  the 


large  profits  that  the  copper  companies  have  been  making 
and  concluded  that  there  was  an  industry  wherein  a  tax 
would  be  paid  directly  by  so  few  people  that  their  ob- 
jections could  be  disregarded.     Otherwise,  why  copper? 

Copper  has  not  figured  among  the  war  brides  any  more 
than  iron  and  steel,  lead,  gasoline  and  a  hundred  other 
commodities.  The  maximum  price  for  it  in  1916  has 
been  but  a  few  cents  a  pound  higher  than  in  1907,  when 
there  was  no  war.  In  the  copper  industry  there  was  no 
such  extravagance  as  in  others  wherein  the  price  rose 
to  four,  five  and  ten  times  normal. 

That  there  has  been  a  great  demand  for  copper  for 
military  purposes,  let  it  be  granted.  But  if  money  is  to 
be  raised  by  taxation  on  that  ground,  why  should  it  not 
be  raised  from  all  commodities  that  have  been  enhanced 
in  value  on  that  account? 


Goppesr  Mai2=I&ott 


Upon  several  occasions  during  the  last  year  the  Journal 
lias  referred  to  the  absence  of  real  meaning  that  has 
come  to  pass  in  transactions  in  copper  on  the  London 
Metal  Exchange  and  the  insignificance  of  the  quotations 
that  are  cabled  broadcast  from  there.  Renewed  attention 
lias  lately  been  drawn  to  this  subject. 

In  normal  times  the  London  Standard  market  offered 
free  facilities  to  anybody  to  buy  and  sell  through  a 
member  of  the  London  Metal  Exchange,  so  that  the 
quotations  there,  supposedly,  reflected  the  opinion  of 
pretty  nearly  the  entire  world  interested  in  the  metal 
dealt  in.  To  affect  the  quotation  either  up  or  down 
there  would  have  to  be  transactions  of  considerable 
volume. 

Last  March  the  British  Government  put  restrictions 
on  dealings  on  the  London  Metal  Exchange  so  that  pur- 

LONDON   QUOTATIONS  AND  SALES  OF  STANDARD 

Sales,  Sales. 

Date          Spot     Futures  Tons  Date  Spot     Futures  Tons 

June     9      £123-10   £119-10         ..  June  27     £102  £9S               75 

12  121-10      119                 ..  2S  103             100                75 

13  121             118-10          ..  29  104             100                 25 

14  IIS             116                 ..  30  103             100                25 

15  113            110                ..  July      3  102              9S             100 

16  113             110  4  9S-10        94-10         50 
1^1        110             106                25  5  96-10        94-10         50 

20  106  103  100  6  97  95 

21  98  96  25  7           91  89                50 

22  ','7  95  50  10    S4-10    S2-10 

23  '.>s  96  50  

26  102  99  75         Tons   775 

chases  could  only  be  made  for  actual  consumption  in 
Great  Britain,  and  since  then  no  one  has  been  allowed 
to  .-ell  unless  he  has  the  metal  or  can  show  documentary 
evidence  of  its  being  afloat.  Furthermore,  there  is  a 
British  export  embargo  on  all  metals.  Necessarily  the 
dealings  on  the  exchange  are  thus  limited  to  consumers 
in  Ureal  Britain,  and  practically  they  can  buy  only  spot 
metal.  As  there  is  now  hardly  any  spot  metal  in  Great 
Britain  except  about  1.000  tons  of  undesirable  arsenical 
Standard  copper,  there  is  no  inducement  for  the  British 
consumer  to  go  to  the  exchange  for  his  supplies. 

The  result  developed  by  this  state  of  affairs  is  that 
the  few   dealer-  who  have  affiliations  with  consumers  can 
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work  the  market  in  either  direction  by  the  purchase  or 
sale  of  a  single  25-ton  lot.  The  quotation  is  sent  broad- 
cast to  the  world,  as  heretofore,  but  the  majority  of 
persons  who  note  the  ((notations  are  ignorant  of  the 
changed  conditions.  How  altered  are  the  conditions  is 
evinced  by  the  accompanying  statement  of  the  sales  on  the 
London  exchange  during  the  period  from  June  9  to 
July  10.  both  dates  inclusive.  In  that  period  of  one 
month  there  was  sold  ~,  '<  •">  long  tons — 1,730,000  ll>.  About 
200,000,000  lb.  per  month  has  to  be  sold  monthly  on  the 
average  by  American  refiners  to  dispose  of  their  output. 

(hi  the  strength  of  those  trifling  transactions  there  was 
a  decline  of  about  £40  per  ton,  equal  to  S'V.  per  lb. 
Even  more  rediculous  is  the  showing  of  a  downward 
plunge,  an  upward  swing  and  another  downward  plunge 
on  transactions  whereof  the  maximum  in  any  one  day 
was  only   100  tons. 

The  object  no  doubt' aimed  at  by  Great  Britain  was 

to    discourage    wildcat    speculation,    and    we    <ai i    find 

fault  with  any  means  the  government  may  have  chosen 
to  accomplish  that  object,  hut  it  would  appear  that  the 
only  result  attained  is  to  make  the  London  Metal  Ex- 
change look  ridiculous.  Tt  would  be  far  better  to  close 
the  exchange  altogether  for  all  the  service  it  renders  the 
public.  To  the  producers  these  quotations  are  meaning- 
less and  worthless,  but  the  general  public  does  not  know  it. 
As  we  have  previously  remarked.  American  producers 
long  since  ceased  to  pay  any  attention  to  them. 


The  Board  of  General  Appraisers  of  the  Treasury 
Department  has  given  a  decision  in  the  long-standing 
dispute  between  smelters  and  the  customs  officers  as  to 
what  is  regulus  of  copper.  This  goes  back  to  1890,  since 
which  time  it  has  been  the  subject  of  numerous  actions 
and  decisions,  generally  in  favor  of  the  importers.  How- 
ever, the  Government  has  never  been  satisfied  and  has 
steadily  been  desirous  of  trying  the  case  again. 

The  matter  hinges  upon  the  lead  content.  Lead- 
hearing  ores  are  dutiable.  Regulus  of  copper  is  free. 
How,  then,  about  copper  matte  containing  lead?  Copper 
matte  is  certainly  not  a  lead-hearing  ore,  but  is  it  a 
regulus  of  copper?  The  United  States  Board  of  General 
Appraisers  has  decided  in  the  affirmathe.  This  is  not 
only  a  decision  of  common  sense,  but  also  it  conforms  to 
metallurgical  understanding. 

V 

Cosft  ©if  Pirodliiaciifiigl  SjpeMes* 

When  spelter  fell  to  the  level  of  about  8c.  per  lb.,  it 
was  owrlookcd  that  that  price  wa<  probably  noi  far  above 
what  5c.  would  be  in  normal  times.  For  the  cost  of 
production  has  increased  greatly  in  many  of  the  impor- 
tant districts.  There  has  been  a  large  advance  in  the 
wages  for  labor,  in  the  cost  of  explosives,  and  in  material 
generally.  On  the  other  hand,  there  has  been  reduction 
in  the  efficiency  of  labor,  which  has  told  terrifically — in 
zinc  smelting  especially. 

Some  people  think  that  the  cost  of  producing  zinc  is 
now  -tO^f  higher  than  it  was  in  19i;5.  On  that  hypothesis 
a  5c.  cost  then  would  be  a  7c.  cost  now.  It  is  certain  that 
up  to  the  middle  of  1914  zinc  producers  looked  upon  a 
S'c.  market  as  something  fat,  something  to  be  expected 
only  once   in  seven  years  or  so.      Fluctuations  of  Y?  to 


lc.  from  normal  were  regarded  as  major  swings.  Now 
producers  drau  long  Eaces  over  an  8c.  market  and  look 
for  sw  ings   of   several    cents    per   pound. 

Of  course  there  is  going  to  be  a  readjustment  to  the 
old  order.  Wages  will  come  down;  extractions  will  go 
up.  Competition  will  reign.  During  the  process  of  re 
adjustment  there  will  be  some  interesting  thing-  wind, 
probalih  ii. i  one  is  wise  enough  to  prophesy  any  more 
than  anybody  could  what  happened  in   L915. 


On  July  15  the  Calumet  &  Eeela  Mining  Co.  celebrated 
its  50th  anniversary.  The  daj  was  made  a  festival.  The 
officers  and  directors  of  the  company  went  out  to  the 
mine  from  Boston  by  special  I  rain,  and  the  5,500  em- 
ployees in  Calumet  and  vicinity  were  given  a  holiday 
without  loss  of  pay.  Medal-  cold,  silver  and  bronze — 
were  presented  by  the  company  to  its  employees  who  had 
been  in  service  for  long  series  of  years,  and  of  these  there 
are  a  great  number.  It  is  doubtful  if  there  he  any  other 
great  industrial  company  of  the  United  States — certainly 
no  other  mining  company — that  can  show  such  a  record 
of  loyalty,  faithfulness  and  long  service  on  the  part  of  a 
large  number  of  its  men  as  Calumet  &  Heela  can. 
Noteworthy  among  them  is  Timothy  O'Shea,  who  has 
worked  with  the  company  for  50%  years,  having  been  one 
of  those  who  dug  the  original  pit  at  the  discovery  place. 
Mr.  O'Shea  is  now  the  senior  of  all,  his  old  officers  having 
departed  one  by  one.  But  in  the  administration  of  the 
company  there  is  a  continuity  of  sen  ice  and  tradition,  the 
present  president — Rodolphe  L.  Agassiz — being  a  son  of 
Alexander  Agassiz,  the  great  president,  while  James 
McNaughton,  the  general  manager,  was  born  in  Calumet 
and  has  occupied  his  present  position  for  many  vcars. 

The  Calumet  &  Heela  is  the  most  successful  mining 
company  of  the  United  States.  Not  only  did  it  make 
wonderful  returns  to  those  who  invested  in  it  50  years 
ago.  hut  also  the  glamor  of  those  returns  impressed  the 
public  generally — especially  the  New  England  public — 
and  made  it  interested  in  mining  investments  elsewhere 
and  willing  to  risk  money  in  them.  Thus  Calumet  & 
Heela  contributed  more  or  less  directly  to  the  development 
of  the  mining  industry  everywhere  in  the  United  States. 

Its  policy,  both  with  respect  to  its  attitude  toward  its 
employees  and  to  its  customers — and  for  that  matter  we 
may  add  toward  the  public  generally — has  been  generous, 
broadminded  and  praiseworthy,  a  good  model  for  others 
to  pattern  by.  The  American  mining  industry  has  been 
better  in  all  ways  through  the  presence  of  the  Calumet 
&  Heela  Mining  Co.  in  it. 

:■: 

The    idea    that    the    United    States   never  exercises    a 
/  hand  in   foreign  affairs  or  intervenes  in  them   is 
erroneous.    At  the  present  time  this  country  is  dictating 
irse  of  events  in  four  other  countries — Haiti,  Santo 
Domingo,  Panama  and  Nicaragua.     In  Haiti  and  Santo 
Domingo    the    United    States    is    actually    establishing 
thoroughgoing  protectorates.    In  none  of  these  four  coun- 
tries has  the  United  States  Government  been  willing  to 
wait  lor  free  and  fair  elections  or  intimated  it  -  intention 
to  abide  by  them.    Why  should  there  be  the  difference  in 
altitude   toward   them   and    toward    Mexico?      Ts    it    for 
the  reason  that    Mexico  is  conceived  to  be  like  its  own 
pears,  hard   to  handle? 
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In  an  address  delivered  by  W.  II.  Dawe,  president  of 
Pransvaal  Chamber  of  Mines,  at  the  annual  meet- 
id  in  Johannesburg,  .Mar.  27,  1916,  it  was  stated 
thai  the  accidenl  death  rate  for  1915  was  the  lowest  on 
record,  being  3.11  per  1.000  per  annum  for  white  em- 
ployees and  aatives  combined,  compared  with  3.22  in 
L914.     in   L905  and   1906  the  rates  were  5.15  and  5.19. 

Bringing  international  procedure  down  to  the  "plain 
people"  might  relieve  the  courts  of  a  lot  of  work.  Per- 
haps infringers  under  the  apex  law  might  avoid  responsi- 
bility by  adopting  the  system  outlined  in  the  following 
story  from  the  Kansas  City  Star: 

"Yassah!     Brudder  Tump  sho5  flogged  me  plenty.   He 
I  in.   down  and  drug  me  around  and  beat  me  and 
mauled  me  twell  muh  tongue  hung  out." 

"What  yo'  all  gwine  to  do  about  it,  sah?" 

"Do?  What  kin  I  do?  De  gen'leman  done  disavow  de 
whole  incident  !" 

\\ 

Under  the  caption  "First  Aid  to  Pershing,"  the  Sat- 
urday  Evt  ning  Post  says : 

A  street  carnival  now  touring  the  South  is  seemingly  the 
repository  of  a  most  perplexing  military  secret.  On  a  re- 
cent  visit  by  this  particular  carnival  to  a  Tennessee  city  a 
part  of  the  attending  throng  heard  a  barker  extol  the  clair- 
voyant powers  of  Madam  . 

This  Goddess  of  Wisdom,  while  thoroughly  blindfolded, 
gave  instant  answers  to  any  questions.  The  seeker  after 
truth  merely  wrote  on  a  slip  of  paper  the  question  nearest 
his  heart,  which,  being  read  out  by  the  barker  in  the  hear- 
in-      I    ill  the  crowd,  was  as  publicly  answered. 

Whi  Hi.  :  Minnie  still  loved  Tom  and  where  the  old  hermit 
buried  the  gold  were  questions  legitimate  enough;  but  that 
somebody  had  taken  advantage  of  a  lady's  trustful  disposition 

her  answer   revealed   when   Madam  was   confronted   with 

the  query: 

"Where  is  Villa?" 

Her   reply   was: 

"Her  real  nam.'  is  not  Villa.  It  is  Margaret;  and  she  Is 
now    in   Atlanta.   Georgia." 

V 

"B.  C.  7 — Experts  on  the  Yellow  River   (China)   re- 
port three  plans  for  Hood  control:     First,  the  best  plan 
i-  to  lead  the  water  to  the  sea:  second,  a  good  plan  is  to 
e  ".a  i.  c  .in.l  carry  it  over  all  the  land  by  canals; 
third,  the  worst  plan  is  to  raise  the  banks  higher.    There 
i-  a  proverb  in  china,  said  to  date  2,000  years  B.  C,  still 
i  "ii  a  stone  monument  at   the  head  of  the  Min 
:i  Szechwan  to  the  effect  'dig  deep  the  ditch,  keep 
low  the  dikes."" — China,  an   Interpretation,  bv  Bishop 
.1.  W.  Bashford. 

lord  cannot  be  accused  of  political  enmity 

i\e  Humphreys,  of  Mississippi,  who  wants 

ad  $45,000,000  on  levees  along 

1     er,     But  even  the  Chinese  engineers 

lorted  unfavorably  on  the  Eumphri       0 1 

'-.new  the  plan  docs  not  work. 
ted  to  >ay  is  that  pork  is  the  hardest 
of  all  things  to  digest,  never  being  assimilated  by  the 
b  in  less  than  8  hr.  and  by  the  bodj  politic 
in  a  like  number  of  years. 

;  : 
The  Jon  previously  called  attention  to  Con- 

'i  is  pro]  n  al.     Respei 

tl.i    Evening  Post  remarks  that  at  the  moment  when  we 


are  so  afraid  of  Germany's  efficiency  as  to  be  arming 
against  her  at  an  unheard-of  rate,  there  is  an  ominous 
effort  in  Congress  to  prevent  real  efficiency  in  various 
directions.  Thus  Congressman  Tavenner  has  introduced 
a  bill  prohibiting  "time-studies"  and  other  moves  toward 
the  efficiency  of  those  engaged  in  Government  work. 
There  is  also  a  Van  Dyke  bill,  the  object  of  which  is 
similarly  to  make  against  the  efficiency  of  the  Post  Office 
Department — than  which  no  department  is  in  more  need 
of  efficiency,  Heaven  knows.  It  is  also  reported  that 
similar  labor-union  attacks  upon  scientific  management 
are  to  take  form  of  riders  to  the  Post  Office,  Navy,  Army, 
and  Fortifications  Appropriation  bills.  Congress  has' 
already  injured  the  scientific-management  system  at  our 
arsenals,  thereby  increasing  the  cost  of  the  cannon  that 
are  to  defend  us.  If  these  riders  go  through,  efficiency 
in  the  Government  service  will  be  prohibited  by  law — 
and  yet  we  think  ourselves  superior  to  Chinese  adminis- 
trative methods !  Here  is  a  great  chance  for  the  Security 
Leagues  and  other  advocates  of  preparedness  to  do  the* 
country  a  useful  service  by  preventing  such  legislation. 


Nonferrous  metals  and  alloys  were  discussed  at  length 
at  the  annual  meeting  of  the  American  Society  for  Test- 
ing Materials,  held  at  Atlantic  City,  June  27-30.  Ex- 
tensive revisions  in  the  standard  specifications  for  virgin 
spelter  were  recommended,  which  consisted  essentially 
of  a  change  in  the  grading  of  virgin  spelter  by  addition 
of  the  grade  "Selected,"'  the  recognized  grades  now  being 
as  follows:  A,  High  grade;  B,  Intermediate;  C,  Brass 
Special;  D,  Prime  Western.  The  new  grade  "Selected" 
will  come  between  Brass  Special  and  Prime  Western. 

In  the  former  specifications  it  was  provided  that  Brass 
Special  spelter  should  not  contain  over  0.75%  lead, 
0.04%  iron  and  0.75%  cadmium.  It  also  was  to  be 
free  from  aluminum  and  the  sum  of  the  lead,  iron  and 
cadmium  was  not  to  exceed  1.20%.  This  was  changed  as 
follows:  Brass  Special  spelter  shall  not  contain  over 
0.60%  lead,  0.03%  iron  and  0.50%  cadmium,  and  the 
sum  of  the  lead,  iron  and  cadmium  shall  not  exceed 
1%.  Selected  spelter  shall  not  contain  over  0.80%  lead, 
0.04%  iron  and  0.75%  cadmium.  It  also  was  to  be 
free  from  aluminum,  and  the  sum  of  the  lead,  iron  and 
cadmium  may  not  exceed  1.25%.  The  previous  specifi- 
cations for  Prime  Western  spelter  provide  that  is  should 
not  contain  over  1.50%  lead  and  0.08%  iron,  whereas 
the  revision  decreases  the  percentage  of  iron  to  0.06,  the 
percentage  of  lead  remaining  unchanged. 

The  section  referring  to  sampling  was  stricken  out 
and  the  following  substituted:  "Select  10  slabs  at  random 
from  a  carload  and  saw  each  slab  completely  across  from 
the  middle  of  one  long  side  to  the  middle  of  the  other, 
and  use  the  sawdust  as  the  sample;  or  drill  three  9-mm. 
holes  along  one  diagonal  of  each  slab,  boring  completely 
through,  and  taking  care  to  make  fine  drillings;  the  holes 
should  be  drilled  as  nearly  as  possible  at  the  middle  and 
halfway  between  either  end  and  the  middle  of  such  diag- 
onals. Go  over  the  drillings  or  sawings  with  a  powerful 
magnet  to  take  out  any  iron  which  may  have  come  from 
the  drill  or  saw  and  mix  the  sample  thoroughly.  The 
drill  or  saw  must  be  thoroughly  cleaned  before  use,  and 
no  lubricant  shall  be  used  in  either  drilling  or  sawing." 
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PEEISGHAILS 


John  T.  Young  has  gone  from  Rolla,  Mo.,  to  Metcalf,  Ariz. 
\.   W.  Koch   has   gone   from  Mascot,  Term.,   to  Granby,   Mo. 

Charles  E.  Schwan  has  gone  from  St.  Louis  to  Miami,  Okla 

Curtis  Alexander,  recently  in  Mexico,  is  now  al  San  Diego, 
Calif. 

\v.  Frank  Lewis,  latelj  at  Hillsboro,  N.  M..  is  now  at  Ewen, 
Mich. 

Harlan  II.  Bradt  has  sotie  to  Duluth,  Minn.,  from  Pitts- 
burgh. 

E.  H.  Cook,  recently  at  Culiacan,  Mexico,  is  now  at  Los 
Angeles. 

\V.  11.  Moore  has  gone  from  Pasadena,  Calif.,  to  Black  Dia- 
mond, Wash. 

Siegfried  Fischer  is  now  at  Golden,  Colo.  He  was  recently 
in  New   York. 

Geortte  II,  II, ,i,i. -n  recently  at  Wickenburg,  Ariz.,  is  now 
in   New    York. 

Andrew  Will/,  is  now  at  Springfield.  Mo.  He  was  recently 
in   New    York. 

W.  L.  I.nwshe  is  now  at  Seattle,  Wash.,  having  gone  there 
from  Montana. 

Ben.  II.  Lawrence,  of  New  York,  has  gone  from  Oregon  to 
San    Francisco. 

E.  D.  Brewer,  recently  at  Edwards,  N.  Y.,  is  now  at  Buck- 
ingham, Quebec. 

Orel  E.  Young  has  gone  from  Cleveland,  Ohio,  to  Salt 
Lake  City.  Utah. 

Gust.  Sets  is  now  at  Berkeley,  Calif.  He  was  recently  at 
San  Antonio.  Tex. 

F.  P.  Williams,  of  New  York,  is  now  at  Fomento,  Santa 
Clara   Province,  Cuba. 

Harold  YV.  Yost  has  gone  from  the  Great  Falls  mine, 
Potomac.   Md.,   to  St.  Louis. 

James  Wilding,  lately  at  the  Inspiration  Mill,  Miami, 
Ariz.,  has  gone  to  San  Francisco. 

Felix  E.  YVormser.  of  New  York,  is  now  with  the  Snake 
River    Mining    Co.,    Huntington,    Ore. 

G.  L.  Sheldon,  of  Ely.  New,  is  in  Washington  County,  Idaho, 
making  examinations   of   mining   property. 

Fred  S.  Porter,  late  at  Treadwell,  Alaska,  is  now  with  the 
Canadian  Klondike  Mining  Co.,  at  Dawson,  Yukon. 

M.  I,.  Fuller,  of  the  Associated  Geological  Engineers,  has 
started  for  Cuba  to  conduct  'expert  investigations. 

Frank  C.  Hoik,  recently  at  Lansing.  Mich.,  is  now  with  the 
Consolidated  Arizona  Copper  Co.  at  Humboldt,  Ariz. 

F.  Julius  Fohs,  consulting  oil  geologist,  has  moved  into  his 
new  quarters  in  the  new  Gallais  Building,  Suite  307,  Tulsa, 
Okla. 

Robert  YV.  YVoolley  has  resigned  his  position  as  director  of 
the  United  States  Mint,  in  order  to  take  an  active  part  in  the 
political  campaign. 

Herbert  W.  Gepp,  H.  R.  Hanley  and  John  G.  Kirchen  were 
elected  to  membership  in  the  Mining  and  Metallurgical  Society 
of  America  in  June. 

Dr.  William  O'Xeil  Sherman,  of  Pittsburgh,  will  represent 
the  United  States  Steel  Corporation  in  the  hospital  research 
work  outlined  by   the  Rockefeller   Institute. 

Gen.  John  Carsou,  of  Montreal,  who  before  the  war  was 
prominent  in  mining  circles,  is  now  one  of  the  commanders 
directing  the  forward  movement  of  the  Allies. 

On  July  13  Frederick  G.  Clapp.  of  the  Associated  Geological 
Engineers,  left  for  Wyoming,  planning  to  visit  also  certain 
Kansas  and  Oklahoma  fields  before  his  return  to  New  York. 

M.  H.  Kuryla  is  manager  of  the  Broadwater  Mills  Co.,  at 
Park  City.  Utah.  In  the  "Journal"  of  June  24.  1916.  the  name 
of  M.   H.   Atwater  was  erroneously   given   in   this   connection. 

J.  YY'.  Brown  ha."  succeeded  Daniel  YV.  Thnteher  as  secre- 
tary-treasurer of  Isabella  Mines  Co.  and  the  main  office  of  the 
company  will  be  removed  to  its  Lee  mine  on  Bull  Hill.  Victor, 
Colo. 

Edwin  YV.  Mills  has  published  in  the  transactions  of  the 
Korea  branch  of  the  Royal  Asiatic  Society,  Vol.  7,  Part  1,  a 
very  creditable  and  exhaustive  memoir  on  gold  mining  in 
Korea. 


James    E.   Davis,    formerly    superintendent    "f    the 
Eureka   mine,  ■<>  Suttei   Creek,  Calif.,  has  been  appointed  sup- 
erintendenl    for    the    Calaveras    Consolidated    Mining    Co.,    :'i 

Mi  i 

Newton  EHgrbee,  oi  Buffalo,  representing  a  New  York  syn- 
dicate,  has  bought  two  claims  and  taken  options  on  seven 
Others  in  Hie  Shining  Tree  dislrirt,  a  Ik  ml  '">  mi.  north  of  Sud 
bury,   i  eit 

Prof.  Wiildeimir  l.lndcren  went  to  the  West  in  the  latter 
part  of  June,  where  he  is  engaged  on  some  professional 

He  does   not   expect   to   return   to   Boston   until   the   latter   part 
of  August. 

The  vacancy  in  geology  in  the  University  of  Kansas,  caused 
l.y  the  resignation  of   Prof.  W.   H.  Twenhofel,   h  u    bi  i  n   ailed 
by    the    election    of    l»r.    Raymond    I".    Moore,   of  the   Univ. 
oi   Chicago. 

Charles  Camsell,  of  the  Canadian  Geological  Survey,  has 
gone  to  Peace  River,  Alberta,  to  investigate  the  potash  re- 
sources of  the  district  and  to  supervise  the  work  of  three 
parties  in  the  oil   field. 

Roy  G.  Mend  has  resigned  his  position  as  mineral  exam- 
iner for  the  General  Land  Office.  Department  of  the  Interior, 
to  become  manager  of  the  Gila  Development  Co.  and  the  Troy- 
Arizona  Copper  Co.  at  Troy,  Ariz. 

Burr  E.  Cartwrlght,  who  has  been  prominently  connected 
with  the  mining  industries  of  Cobalt  and  Porcupine,  Ont.. 
has  retired  from  active  business  on  account  of  ill-health  and 
has   resigned  the  presidency  of  the  Adanae  Silver  Mines  . 

Prof.    R.    (.    Wallace,    of    the    University    of    Manitol  1 

J.    S.    De  Lury,    lecturer   on    Geology    at    the    University    having 
completed  a  survey  of  the   Rice  Lake  gold  field,   have   gon 
make  an   examination    of   the    mining  area   north    of   The    Ps 

Samuel  D.  Nicholson,  prominent  mine  operator  of  Leadvilli  . 
has  announced  his  candidacy  for  the  office  of  governor  of  Colo- 
rado, on  the  republican  ticket.  He  was  defeated  two  years  a.^o 
in  the  state  convention  for  the  same  nomination.  Mr.  Nichol- 
son is  manager  of  the  Western  Mining  Co..  successfully  operat- 
ing the  Wolftone  mine.  It  is  probable  that  he  will  compete 
for  the  nomination  with  Allison  Stocker,  state  auditor,  who 
also. has  various  mining  interests. 

Harrison  A.  Dunn  is  still  in  prison  in  the  City  of  Mexico. 
The  Department  of  State  received  from  its  representative  there 
a  dispatch  on  July  17.  stating  that  he  had  again  made  bitter 
representation  to  the  Mexican  Government  regarding  its  fail- 
ure to  release  Mr.  Dunn,  that  the  Minister  of  Foreign  Affairs — 
Cabrera — claimed  that  the  member  of  the  cabinet  correspond- 
ing to  the  Secretary  of  the  Interior  in  our  Government 
opposed  Dunn's  release  on  the  ground  that  Dunn  had  taught 
the  Zapatistas  the  use  of  dynamite.  However,  Senor  Cabrera 
expected  to  be  able  to  overcome  this  opposition  and  obtain 
Mr.  Dunn's  release  at  an  early  date.  In  view  of  the  influence 
of  Senor  Cabrera  in  the  present  Mexican  government,  this 
report  should  be  considered  encouraging. 


Lucius  L.  WIttich,  mining  news  editor  of  the  Joplin  "News 
Herald."  died  at  Joplin,  Mo.,  on  June  23.  For  many  years  his 
name  had  been  prominently  identified  with  the  lead  and  zinc 
industry  of  Missouri  and  particularly  of  the  Joplin  district, 
through  his  contributions  to  the  popular  and  technical  press 
and  his  skill  in  gathering  and  presenting  statistics  on  lead 
and  zinc  production.  He  had  the  latter  feature  well  organ- 
ized and  the  results  were  considered  reliable  and  representa- 
tive. As  a  leader  in  local  mining  news  circles,  his  loss  is 
keenly  felt  and  his  place  difficult  to  fill. 

Hollinshend  YV.  Taylor,  senior  member  of  the  N.  &  G.  Taylor 
Co.,  manufacturer  of  tinplate,  died  suddenly  July  7  at  his 
residence,  Chestnut  Hill,  Philadelphia.  He  was  born  ir.  Phila- 
delphia in  lS'.o  and  is  survived  by  his  widow  and  two  children. 
He  was  a  member  of  the  Union  League  of  Philadelphia,  the 
Down  Town  Club  and  the  Philadelphia  Cricket  Club.  He  was 
the  last  of  the  third  generation  of  Taylors  connected  with  this 
Old  company,  established  in  1810  by  his  grandfather,  William 
Taylor,  and  his  great  uncles,  George  and  Tracy  Taylor.  He 
began  his  connection  with  the  firm  under  his  father,  and  his 
business  activity  in  this  line  falls  just  short  of  half  a  cen- 
tury. It  is  an  interesting  fact  that  the  art  of  tinning  was 
introduced  into  England  about  the  year  1720  by  one  of  Mr. 
Taylor's  ancestors,  Major  John  Hanbury,  of  the  Hanbury- 
Tracy  family,  at  Pontypool,  Wales,  who  established  the  first 
permanent  plant  for  the  production  of  tinplate  on  British  soil. 
The  Taylors.  170  years  later,  were  pioneers  in  the  tin] 
manufacture  in  this  country. 
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s  v\   lie  \  \<  [SCO — July   12 

Yuba    No.    15    Dredge,    al     Hammonton,    in    the    Yuba   Basin 

g     July    3.       This    is    the    eighth    all-steel 

dredge  built  in  California  by  the  Yuba  Construction  Co. 

and    the    fourth    all-M  owned    and    operated    by   the 

Sold    Fields.     It  has  17-cu.ft.  buckets  and 

the  hull   is   166  -ft.  beam,  11    ft.   6   in.   deep;   this  is 

10  ft.  greater  leni     I     ind  beam  than  Yuba  No.  14.     Total  weight 

of  the  hull  is  1.700,000  lb.    Total  weight  of  dredge  is  more  than 

2,900  tons,  which  is  about  000  tons  heavier  than  No.  14.     The 

designed  to  dig  82  it.  below  the  water  line  and  has  a 

capacity  of  over  300,000  cu.yd.  of  material  a  month. 

Digging   ladder  is   154    ft.   long;    tailing   stacker,    175    ft.   long; 

the   spuds  70   ft.   long,   including   10-ft.   points.      It  is   equipped 

with   General   Electric   motors.     Construction  was  begun  Feb. 

as    launched    on   Mar.    26,   and   the   same 

foundation   and   ways  will   be   used  for  construction  of  No.   16, 

for  which  material  is  now  being  assembled.     No.  16  will  be  of 

the  same  bucket  and   yardage  capacity  and  design  as  No.   15, 

but  will  be  equipped  with  two  tailing  stackers  for  the  purpose 

of  reclamation   of  the  channel   of  the  Y'uba  River. 

Ill  TTE — luly  13 
Bursting  of  Butte  .V  Superior's  Tailing  Dam  on  July  11  let 
a  torrent  of  slime,  mud  and  water  down  a  Meaderville  street, 
completely  demolishing  one  and  damaging  several  other 
homes.  A  number  of  people  had  a  narrow  escape  from  death 
by  drowning.  As  a  result  of  the  flood,  Main  St.,  Meader- 
ville, was  impassable  for  150  ft.  all  day  long  and  though  the 
ilood  lasted  only  a  short  time,  due  to  the  great  amount  of 
tailings  deposited  in  the  creek  and  around  buildings,  it  will 
be  several  days  before  it  has  completely  drained  off.  The 
break  in  the  dam  was  promptly  repaired. 

In  the  Butte-\e\v  York  Property,  Butte  &  Superior  is  con- 
tinuing development  but  the  work  is  rather  slow,  as  it  is  all 
being  done  on  the  1,200-ft.  level  from  the  Black  Rock  shaft 
and  under  difficulties  because  of  lack  of  facilities  for  handling 
the  waste.  The  Butte-New  York  owns  four  claims,  in  which 
the  Butte  &  Superior  obtained  a  controlling  interest  through 
a  contract  to  do  a  certain  amount  of  development  work.  The 
crosscut  from  the  Black  Rock  shaft  has  gone  through  the 
Sellers  and  into  the  Florence  claim,  and  is  now  being  ex- 
tended  for   the   purpose   of   developing   the    Pollock. 

New  Federal  Tax  on  Copper  Production — Mining,  business 
and  labor  circles  in  Butte  are  thoroughly  aroused  over  the 
proposed  Federal  tax  on  the  copper  industry,  incorporated  in 
the  bill  that  has  just  passed  the  House  of  Representatives  at 
Washington*  in  spite  of  all  efforts  of  Montana  representatives 
to  get  this  body  to  deal  with  the  subject  on  its  merits. 
Having  failed  in  their  attempt,  Montana  senators  propose  to 
make  a  vigorous  fight  to  bring  about  the  elimination  of  the 
tax  on  copper  from  the  Kitchin  revenue  bill  when  it  comes  up 
for  consideration  by  the  Senate.  The  merits  of  the  bill  and 
its   effect   upon    the  and    other    industries   of   the   state 

form  the  foremost  topic  of  conversation  among  Montana  min- 
ing men.  It  is  held  that  the  passage  of  such  a  measure  would 
be  a  staggering  blow  to  Montana  mining;  that  the  tax  on 
gross  receipts   1  a    heavy  burden, 

but  that  the  terms  of  the  tax  would  be  inequitable,  unjust  and 
unfair.  It  would  hit  particularly  hard  Butte's  larger  mining 
companies.  At  current  prices,  the  tax  imposed  upon  the  Ana- 
conda company  alone  would  be  approximately  $3,000,000  a 
year,  an  increase  of  more  than  seven  times  the  present  Fed- 
eral income  tax  n  al  copper  market  the  tax  would 
amount  to  more  than  10';  of  the  total  net  income  of  the  com- 
pany. While  r.ll  the  copper  companies  operating  in  Montana 
and  particularly  in  Butte  are  will  their  share  of 
any   burden    of    taxation    levied    by    the    Federal    gov 

nd     o  di     ised  as  to 
reach   all   the   country's    Industries    thai  i       perl 

roup  which   includes  the  production  of  copper.     As  the 

so  manifest  thai  Montana's  citizens  will  make  every  efforl 
In   their   i  passage  of  i  tu  l 

Emphatic  prot.-.-t.    were  sent  to  Washington    b:    business  and 
generally  in  many  Mon- 
tana communith  ana's  men  in  r  Repre- 
sentatives and  in   thi                                               .,   ,,,  use  their  ut- 


os1  endeavor 
.mi's  copper- 
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to  have  this  heavy  burden,  threatening  Mon- 
ining  industry,  eliminated  from  the  measure 
the  Senate. 


DENVER — July    13 

Roosevelt  Tunnel  Heading,  in  the  Cripple  Creek  district,  is 
again  being  pushed,  after  about  a  month's  cessation  of  work 
at  the  breast  while  the  large  station  at  the  Elkton  shaft  and 
the  sump  were  being  excavated  and  timbered.  The  breast  is 
now  about  on  the  line  between  the  Ramona  and  the  Crank  lode  i 
claims  northwest  of  the  Elkton. 

Drainage  of  the  Fryer  Hill  Section.  I.eadville,  undertaken 
by  the  United  States  Smelting,  Refining  and  Mining  Co.,  . 
through  the  Harvard  shaft,  is  accomplished.  Sampling  of  the 
old  mine  workings  is  being  done  by  Carl  Allen,  mining  engi- 
neer. Extensive  development  will  be  undertaken  at  once. 
This  is  the  second  important  drainage  project  to  have  attained 
its  purpose  this  season,  and  the  benefit  to  the  district  will  be 
marked. 

The  American  Coal  Refining  Co.,  which  erected  a  plant  in 
Denver  during  the  last  two  years  to  handle  500  tons  of  raw 
lignite  per  day,  has  decided  to  proceed  immediately  with  the 
doubling  of  its  plant.  The  coal  is  crushed  to  1  in.  before  being 
charged  into  air-tight  rectangular  ovens  wherein  it  is  sub- 
jected to  ordinary  distillation  for  about  2\'2  hr.  at  a  tempera- 
ture rising  gradually  from  normal  to  500°  C.  The  volatiles 
pass  through  the  usual  types  of  collectors,  scrubbers,  etc., 
and  are  finally  reduced  to  commercial  forms  of  ammonia,  creo- 
sote, tar,  toluol  and  various  grades  of  oil  for  flotation  use. 
The  residue  remaining  in  the  ovens  after  distillation  is  the 
fixed  carbon  with  any  ash  or  other  non-volatiles  in  the  raw 
coal.  This  residue  is,  to  ordinary  visual  test,  exactly  like  the 
original  lignite,  hut  its  specific  gravity  is  markedly  less.  It 
is  next  ground  to  Yi  in.  in  a  ball  mill  mixed  with  some  of 
the  tar  previously  extracted  as  well  as  a  dry  substance  the 
identity  of  which  is  a  trade  secret,  and  finally  manufactured 
into  a  form  of  briquette  to  which  the  trade  name  of  "car- 
bonets"  has  been  given.  These  are  remarkably  permanent 
in  character  and  withstand  both  rough  handling  and  weather- 
ing and,  when  burned  in  a  furnace,  retain  their  shape  until 
actually  consumed.  Charles  O.  Hoover  is  chief  engineer  as 
well  as  manager  of  the  company. 

SALT  LAKE  CITY — July  14 

A  Ken  Catalog  of  Utah  Minerals  and  mining  districts,  pre- 
pared by  Maynard  Bixby,  has  just  been  issued  by  R.  H.  Officer 
&  Co.,  assayers  and  chemists,  of  Salt  Lake.  The  different 
counties  of  the  state  are  taken  up,  and  under  them  the  various 
kinds  of  minerals  found  in  each.  There  is  a  descriptive  list  of 
minerals  and  notes  for  collectors.  This  is  the  fourth  edition 
of  the  booklet,  which  has  been  enlarged  and   revised. 

The  Output  of  the  Gilsonite  Mines  near  Duchesne  for  the 
first  half  of  1H16  has  been  heavier  than  for  the  corresponding 
period  last  year,  when  the  total  output  was  35,000  tons.  The 
properties  operating  are  the  Rainbow,  Temple,  Country  Boy, 
Big  Bonanza  and  the  Duchesne  mine.  The  Castle  Peak  prop- 
erty has  been  taken  over  by  Denver  interests.  About  120  men 
are  employed  in  the  five  properties  operating.  Experiments 
are  being  made  by  the  U.  S.  Geological  Survey  with  the  oil- 
bearing  shales  of  the  Uinta  basin  and  have  demonstrated  that 
these  shales  will  yield  a  good  percentage  of  oil.  The  oil- 
hearing  shales  are  IS  ft.  thick  and  occur  over  an  area  175  mi. 
long  by  50  to  60  mi.  wide. 

Utah  Operators  Are  Protesting  against  the  tax  on  copper 
as  s.  t  forth  in  the  proposed  revenue  act,  and  Utah  delegates  in 
the  Senate  and  in  Congress  are  being  urged  to  use  every 
effort  to  defeat  the  measure.  It  is  felt  that  the  singling  out 
of  copper  is  an  unjust  discrimination,  inasmuch  as  such  a  tax 
would  cause  copper-producing  sections — a  relatively  small 
area — to  carry  a  disproportionate  amount  of  the  whole  taxa- 
tion. The  proposed  new  law  would  place  a  tax  of  1%  on 
copper   output   from   $25,000  to   $1,000,000,   2%    from   $1,000,000 

to   $10.0011. and   ::',    on  more  than   $10,000,000.  Operators  at 

present  are  paying  6  to  7%  of  the  taxes  in  this  state.  The 
Utah  chapter  of  the  American  Mining  Congress  and  individuals 
have  made  protests.  R.  C.  Gemmell,  of  the  Utah  Copper  Co., 
in  a  telegram  to  Senator  Smoot,  points  out  that  such  a  tax 
•hi  copper  would  mean  an  output  tax  for  the  first  time  in  the 
i    the   country,  and   draws  attention    to  the   fact   that 
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Other  industries  besides  copper  (wheat,  cotton,  steel,  etc.)  have 
enjoy.d  extraordinary  prosperity  on  account  of  the  war.  He 
urges  that  systems  of  taxation  should  not  be  based  on  tem- 
porary conditions,  but  upon  broad  and  universal  principles, 
and  that  the  basis  of  all  taxation  should  be  a  just  and 
equitable  distribution  of  the  burdens  of  government  anions 
those  benefited,  the  propose,!  tax  being  class  legislation  affect- 
um only  seven  states — Arizona.  California,  Michigan,  Montana. 
Nevada,  New  Mexico  and  Utah.  It  is  mentioned  that,  due  to 
the  Increased  price  of  copper,  wages  have  been  raised  three 
times,  so  that  employees  have  benefited,  and  also  that  since 
the  war  began  materials  used  by  mining  companies  have  ad- 
vanced from  2",  to  300%.  Many  millions  of  dollars  have  been 
Invested  in  copper-mining  properties,  and  in  some  cases  mil- 
lions have  been  invested  without  any  return  as  yet  to  the 
investors.  The  prosperity  of  the  seven  states  mentioned  and 
thi  welfare  of  the  inhabitants  of  these  states  would  be  dis- 
astrously affected  if  this  unjust  tax  should  become  a  law. 
Copper  prices  for  the  10  years  prior  to  1915  averaged  13  YtO. 
per  lb.,  while  the  average  cost  of  producing  copper  is  close  to 
lie.  per  lb.  At  the  beginning  of  the  war  and  for  six  months 
subsequent  thereto,  copper  companies  were  operating  on  a 
basis,  and  many  of  them  were  losing  instead  of  making 
money  in  an  effort  to  keep  their  plants  going  and  their  men 
employed.  At  this  time  copper  was  selling  at  11  or  12c.  per  lb. 
The  proposed  tax  would  seriously  retard  the  electrification  of 
railroads,  would  affect  every  telephone,  telegraph  and  electric 
light  company  and,  in  ordinary  times,  would  put  many  copper 
companies  operating  on  a  close  margin  out  of  business. 

DOIGLAS,   ARIZ July    14 

Reopening  Sonora  Mines  was  discussed  at  a  meeting  of 
managers  of  mines  in  Sonora,  including  J.  S.  Williams.  Jr., 
of  the  Moctezuma  Copper  Co.,  George  Kingdon,  of  the  Cananea 
Consolidated  Copper  Co..  L.  R.  Budrow,  of  the  El  Tigre  com- 
pany, and  Gen.  P.  Elias  Calles,  military  governor  of  Sonora. 
G<  neral  Calles  stated  that  he  had  ordered  his  volunteer  army 
demobilized  and  invited  the  managers  to  return  to  Sonora  and 
reopen  their  mines,  assuring  them  personal  safety  and  protec- 
tion for  their  properties.  This  the  managers  stated  they  were 
willing  to  do,  providing  the  embargo  on  explosives  is  lifted 
or  modified,  but  to  return  without  being  able  to  import  explo- 
sives, they  said,  would  be  useless,  as  most  of  the  companies 
have  only  enough  dynamite  on  hand  to  last  them  a  week  or 
so.  And  some  of  this  supply  was  confiscated  by  Gen.  Calles' 
army  when  the  war  talk  was  strongest.  Still  some  of  the  em- 
ployees  have  already  gone  back  and  others  are  making  prep- 
arations to  return,  hoping  that  the  embargo  will  be  raised 
within  a  few  days  Gilbert  Melcher,  superintendent  of  the 
Washington  mine  at  Huepec,  Harry  Brown,  superintendent  of 
the  Catalina  mine  at  Cananea.  nine  foremen  of  the  Moctezuma 
at  Nacozari,  and   others   have  already  gone  south. 

OATMAX,  ARIZ July   10 

The  Main  Activity  of  This  (amp  is  still  confined  to  the 
southern  portion;  in  fact,  practically  the  entire  development  of 
the  camp,  if  the  big  mines  be  eliminated,  is  confined  to  this 
end.  Perhaps  the  property  that  is  making  the  most  improve- 
ment is  the  Oatman  Pioneer,  and  this  is  noteworthy  as  the 
company  is  a  close  corporation  with  not  a  share  of  stock  for 
sale,  so  does  its  work  quietly  and  is  somewhat  adverse  to 
publicity.  The  main  development  in  this  property  is  confined 
to  the  400  level,  where  both  drifts  are  being  extended  with 
crosscuts.  In  the  south  drift  crosscuts  have  been  run  both 
east  and  west.  The  east  crosscut  picked  up  the  orebody  after 
a  fault  and  is  now  extended  about  S  ft.  in  the  ore  and  shows 
a  face  of  about  4  ft.  The  orebody  in  the  west  drift  is  now 
thought  to  be  from  a  different  vein,  known  on  the  Arizona 
Tom  Reed  as  the  Snowball.  The  crosscut  is  now  16  ft.  in  this 
ore  and  has  not  struck  the  other  wall.  It  shows  a  different 
trend  from  the  main  vein,  coming  more  from  the  south.  With 
the  discovery  of  these  two  orebodies  this  property  has  become 
a  center  of  interest  in  this  part  of  the  district. 

JOPLIN-^July  in 

Curtailment  in  Output  to  the  extent  of  1,000  tons  weekly 
has  been  brought  about  by  closing  down  of  numerous  mines. 
Accident  at  plant  of  "local  electrical  company  partly  respon- 
sible but  a  number  of  the  mines  are  working  ore  faces  too 
thin  to  return  a  profit  with  ore  below  $S0  a  ton.  Nine  of  the 
principal  producers  of  the  West  Joplin  sheet-ground  camp 
are  down,  and  four  or  five  of  the  big  producers  of  North 
Webb  City.  A  number  of  the  larger  mines  in  the  Oklahoma 
camp  also  are  down. 

Two  Important  mining  Denis  were  recently  consummated 
in  this  district.  The  Quick  Seven  and  three  other  properties  at 
Neck  City  were  sold  for  $129,500  to  the  Missouri  Zinc  Mines 
Co..  composed  of  Minnesota  and  North  Dakota  men,  and  the 
Princeton  mine  at  Carthage  was  sold  for  $60,000  by  Drake, 
Stone  and  associates  to  Ball  &  Hardy,  of  Webb  City.  The 
Quick  Seven  was  opened  in   190S  and  produced  over  37,000,000 


"'    "f  high  grade   blende;  and  the  other  mines,   the   Nin 
Nine,  the  Tessie  M  and  the  Texmo,  have  all  b  produc- 

ers; three  concentrating  plants  are  included  in  the  deal. 

Fnrnacea  Were  Lighted  at  the  Fort  Smith  Spelter  Co.'s 
new  plant  at  South  Port  Smith  during  the  last  week,  when 
connection  was  n.ade  with  the  natural-gas  field  at  Clear 
Creek,  and  blocks  Nos.  2  and  3  will  be  charged  in  a  day  or 
two.  Connections  also  was  made  with  the  city  water  mains 
last  week;  delay  in  getting  this  done  has  caused  the  starting 
ol  the  smeltery  later  than  had  been  expected.  The  new  plant 
has  four  blocks,  640  retorts  to  the  block;  construction  was 
started  about  Mar.  1.  The  company  is  »  subsidiary  of  the 
Trumbull  Steel   Co.,   of   Warren,   Ohio. 

1)1  II    111.    MIW July   15 

The  Strike  Is  on  the  Wane  on  the  Mesabi  range;  many 
miners  have  del  erted  the  ranks  "f  the  I.  W.  W.  and  are  return- 
ing to  their  places,  a  number  of  mines  having  resumed  op 
tion.  This  week  the  North  Eddy,  Laura,  CJtica  and  Albany 
properties  started  mining  again,  after  being  closed  down  for 
a  month.  Other  underground  mines  will  shortly  commence 
work  again.  No  new  agitators  have  arrived  on  the  range  to 
take  the  places  of  those  who  are  in  the  St.  Louis  county  jail, 
in  Duluth,  charged  with  murder,  and  it  is  believed  that  it  is 
useless  to  continue  the  fight.  There  were  a  number  of  arrests 
for  picketing  !  ition    this  week,  some  strikers  being 

taki  n  into  custody  in  Chisholm  and  others  in  Xashwauk.  The 
few  strikers  who  are  trying  to  save  the  day  seem  to  have  lost 
heart  and  thus  far  no  strike  benefits  have  been  paid  to  the 
men.  although  they  were  promised  a  certain  amount  each 
week.  Pit  properties  are  still  working  to  capacity  and 
there  is  no  let-up  in  the  movement  of  ore  from  the  mines  to 
the  docks.  The  stockpiles  are  supplying  their  share,  every 
shovel  on  the  ran;;e  now  being  in  operation.  Some  under- 
ground mine.-,  will  not  be  opened  again  this  year,  as  the  opera- 
tors can  get  enough  ore  otherwise  to  fill  their  contracts. 

TORONTO luly    14 

New  Gold  Strike  on  Wells  Claim,  near  Tashota  station,  is 
reported  by  Percy  E.  Hopkins,  assistant  provincial  geologist  of 
Ontario,  who  is  making  an  examination  of  the  Tashota  dis- 
trict. The  discovery  is  on  location  T.  B.  2S92,  2  mi.  east  of 
Tashota  station  and  ';  mi.  south  of  the  railroad.  The  ore  is 
rich  in  free  gold,  one  piece  being  as  large  as  a  pea.  The 
Devanny  claim  is  being  actively  developed  and  work  is  shortly 
to  be  resumed  on  the  King  Dodds  claim  in  the  Kowkash  area. 

Absolute  Prohibition  of  Nickel  F.vports  has  made  much 
headway  since  the  announcement  that  the  German  merchant 
submarine  "Deutschland"  was  about  to  ship  a  cargo  of  nickel 
at  Baltimore.  The  belief  is  general  and  widespread  that  the 
nickel  must  be  the  product  of  Canadian  matte  refined  by  the 
International  Nickel  Co..  and  the  Canadian  government  is  be- 
ing denounced  by  journals  of  all  shades  of  opinion  for  its 
nickel  policy.  The  result  of  a  by-election  in  North  Perth. 
Ont.,  where  a  Conservative  majority  of  1,117  at  the  previous 
election,  was  converted  into  a  Liberal  majority  of  627,  is 
quoted  as  an  evidence  of  the  popular  sentiment  on  the  ques- 
tion, but  too  much  importance  should  not  be  attached  to  it  as 
other  issues  were  involved,  though  the  nickel  question  un- 
doubtedly had  some  influence  on  the  result.  The  Canadian 
government  has  endeavored  to  reassure  the  public  by  the  issue 
of  an  official  statement  repeating  what  has  been  said  on 
former  occasions  as  to  the  measures  taken  early  in  the  war 
to  prevent  the  export  of  Canadian  nickel  to  Germany  with  the 
full  approval  of  the  British  government  which  regards  these 
precautions  as  sufficient.  The  allegation  that  the  nickel  se- 
cured by  the  Germans  is  from  Canadian  mines,  is  based  upon 
the  statement  that  no  nickel  is  refined  in  the  United  States 
except  what  is  derived  from  Canada.  That  this  is  a  misconcep- 
tion is  shown  by  the  following  report  from  Major  Graham  A. 
Bell,  who  has  had  the  duty  of  examining  and  supervising  the 
destination  of  nickel  refined  in  the  United  States  from  Cana- 
dian  ore: 

There  is  a  considerable  quantity  of  nickel  ore  obtained 
through  various  copper  mines  in  the  United  States,  and  this 
ore  is  n  fined  principally  by  the  American  Smelting  and  Refin- 
There  is  also  nickel  ore  obtained  from  New  Caledonia, 
which  is  refined  by  the  United  States  Nickel  Co.,  of  New 
Brunswick.  N.  J.  The  quantity,  of  course,  does  lot  compare 
with  the  to:  .tuied  from  Canadian  ores,  but  there 

are  some  hundreds  of  tons  of  refined  nickel  produced  yearly 
from  these  sources. 

The  possibility  of  the  Germans  obtaining  nickel  manu- 
factured from  Canadian  ore  is  also  strenuously  denied  by  Hon. 
G.  Howard  Ferguson,  Ontario  Minister  of  Mines.  He  further 
states  that  the  Provincial  Government  has  in  view  the  estab- 
lishment of  a  nickel-refining  industry,  having  secured  patents 
for  two  processes,  one  of  which  is  electric.  A  large  sum  of 
money  has  been  spent  by  the  government  in  testing  t 
proi  sses  which,  having  been  proved  successful  in  the  labora- 
tory, are  now  being  tested  on  a  commercial  scale. 
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1III/.IIX  v 
<n«li is.-  County 
REPUBLIC    (Johnson)      Has    Installed    .Sullivan    sharpener 
teel 
n  .      New   200-hp.  oil-burning  boilei 
.,„,,   stea,  tiled   to   supplant   gasoline   power, 
hlch  will   Increase  output. 
RED   BIRD   (i                i— Gold  on    struck  at  150 1  ft.;  San  An- 
tonio  i p<  '    l!I>-  !'nd  billing  Co.  have 

bonded    n  working   two   shins.      Mine   only    3   mi. 

ition. 

Gila  County 
IRON  CAT    (Globe)— Struck    good    ore    recently   on    900:ft. 
,,,.-   mm,   sun- It.    l.v.-l   and   .in;   enlarging 
,  .,,    .,„,]    [ron   Cap   shaft    irom   collar  to   600-lt. 

INSPIRATION      NEEDLES       COPPER       (Miami)— Grading 
churn    drill    machines   am.    .i.-.iin-    .amp    buildings, 
i  lor  ."»:>   ft.:   pipe  water  from  South- 

western  Miami  property  for  the  churn  drills.     John  S.  cook,  ot 
Nevada,   interested.     New   York   office,   110  Nassau  St. 
Mohave  County 
OATMAN  CRESCENT    (Oatman) — Tunnel  now  in  over   200 
ft.;  making  about  10  ft.  da  llj 

TOM     REED    (Oatman)      Sinking    both    in    Red    Cloud    and 
1    ,ii:;  last   week   50  ft.  was  made.     All  20  stamps 
again  dropping,  crushing   140  tons  daily. 

VRIZONA  TOM    REED   (Oatman)— Drills  will  be  added  for 

ft,  air  for  the  drills  being  piped  from  the 

n  Pioneer.     George  Moser,  superintendent. 

BIG  .TIM  (Oatman) — East  drift  on  400  level  driven  57  ft.  and 

n   .    the   east  drift  on   500   level  is   10S   and   west 

u       All    reported   in   wood  ore.       An  average  of  $2S.56 

shown  by  5-ft.  samples  in  the  SO  ft.  of  drifts  on  the  400  level. 

CHLORIDE  MINING   (Chloride) — P.  C.  Smith  has  interested 

(i     B    Willcox   and   associates,    of   11    Wall   St.,   New   York,   in 

development  of  this  property;   Hidden  Treasure  also  included 

deal. 

i   i;    RANGE    (Oatman) — Inclined    shaft    will    be    aban- 

nd  new  three-compartment  shaft  started  442  ft.  north- 

to  cut   vein  at   620  ft.     The  60-hp.  Western  hoist 

will    be    moved    t.i    new     site    but    compressors    will    remain    at 

old    shafl       A    minimum    ot    $i,000    per    month    is    to    be    spent 

\  1th     E.     MeNeal     &     Co.       Charles 

Arkins,  consulting 

^  avapai  County 
MINGDS    COPPER     (Jerome) — Will    resume    operations    at 
on<c     YV.    YV.    Thomas,     manager;    situated    in    Copper    Chief 
district. 

STODDARD  .Mil. I. IXC  CO.  (Stoddard) — Concrete  walls  and 
foundations  for  100-ton  flotation  plant  completed:  10  carloads 
machinery  at   .Mayer.     Expect  to  start  mill  early  in  August. 

PITTSBURGH-JEROME    .1 :)— Building   2-mi.    road   to 

will  install  new  compressor  and  other  heavy  ma- 
chinery; elei  trie  power  will  supplant  gasoline;  2-mi.  transmis- 
1 1 tie  will  be  built. 
COMMERCIAL  (Skull  Valley) — W.  Tovote,  of  Bisbee,  repre- 
senting t  he  Phelps-Dodge  interests  is  examining  property  to 
ascertain  advisability  of  constructing  6-mi.  railroad  from 
Skull   Valley,  and   en  I  plant. 

GREEN  Mn.N'STER   (Jerome)  —  Preparing-  to  sink  two-com- 
•    shaft  1,000  ft.   on   thi    Pi  ad   claim;    will    ii.-   equipped 
or  and   12  drills.     Tim  3,000-ft.  road 
livery  of  machinery  to   be  completed  by  August. 

<    \  I,  IFOR  MA 
Lmador  County 

TREASURE  (Amador  City) — New  mill  started  first  week 
in  July. 

KENNEDY  I  '  ng  to  sink  the  vertical  shaft 

o  ma!  tat  Ion   at   the  4,000  level. 

PLYMOUTH        CONSOLIDATED        (Plymouth)  —William 

Calling   Into  shaft  on  July  1. 

ARGONAUT     (Jackson) — Construction     of     new     mill     well 

under  way.     i  p  mill  east  ol      ha  ft    will   continue  in 

..  i,i:i.  rv    is    r<  qu 
plant. 

eek)      Progress  of  20 
rt.    per    day    In    ui  wat  i  Hd    Eur<  ka    shaft. 

below   collar.     Many   shaft    timbers   found 
in  excellent  condition. 

Butte  County 

MAN. :  prospected  in  vi- 

■    to  open 

\..    A.    I  'avis   and    T     ]•' 

Honiuti.  ,1    ..,,-,.    sinking"    a 

shaft.      High-grade    o  r it    electric    smeltery 

In    Shasta   County. 

Calaveras   County 
EASY   BIRD   (M  lline  compressor  and 

-■■■■■        mill        Or. 

contempt    ted  one  Mines  Co..  con- 

trolled by  Los  Angeles   i 


"■■■'..■; 


Inyo   County 

TUNGSTEN  MINES  ARE  ACTIVE  at  Bishop.  Tungsten 
Mines  I'"    milling  plant  rapidly  ..earing  completion.     Develop- 

I i    recently    disclosed   additional    ore    deposits.      Locomobile 

engine  being  installed  on  truck  for  hauling  ore  cars  from 
the  portal  of  the  tunnel,  a  distance  of  1,700  ft.  to  the  mill. 
Standard  company  has  its  50-ton  mill  completed  and  will  in- 
crease it  to   100   tons;   bucket    tramway  will  be   installed. 

CERRO  GORDO  (Keeler) — -Will  soon  be  shipping  500  tons 
per  month.  The  8-mi.  aerial  tramway  delivering  ore  from 
the  mine  to  Keeler  is  operating-  regularly.  New  assay  offices 
being  completed. 

Kern   County 

RANDSBURG-ATOLIA  TUNGSTEN  PRODUCERS'  ASSO- 
CIATION, formed  by  owners  and  operators  in  Randsburg- 
Atolia  districts,  held  second  meeting  July  1,  and  elected  fol- 
Imviii-  oihe.-.s  ami  directors:  I'.  J.  Osdick,  president;  A.  M. 
Sweeney,  secretary;  .1.  A.  Waltman,  Val  Schmidt,  U.  S.  G.  Todd, 
W.  L.  Jones,   Robert  Gunderson,   T.  W.  Sanborn,   directors. 

PAGE  (Randsburg) — Property  in  Stringer  district  recently 
purchased  by  Roschl,  Lawrence,  Coleburn,  Illingworth  and 
Davis.  Equipment  of  tanks,  hoists,  ore  bins,  etc.,  being  in- 
stalled, lit  ported  that  gravel  carries  from  5  to  100  lb.  of 
high-grade  tungsten  concentrates  to  the  ton  and  $10  to  $20 
in  gold.  Will  be  worked  through  large  sluice  box;  fines 
amalgamated.  Water  will  be  furnished  from  21,000-gal.  tanks 
filled  from  water  cars  on  the  Osdick  siding.  There  are  5  full 
claims  and  a  fraction.     Bedrock  at  5  to  20  ft. 

Shasta  Co,unty 

MOUNTAIN  COPPER  (Keswick) — Three  men  killed  and 
three  injured  by  explosion  of  acetylene  welding  apparatus. 

Sierra   County 

PLUMBAGO  (Alleghany) — Another  bonanza  strike  re- 
ported. Five  stamps  being  added  to  20-stamp  mill.  W.  B. 
Pearson,  superintendent. 

SOVEREIGN  (Sierra  City) — Bonded  to  Lowe  and  Mitchell, 
of  Denver;  developing  in  Nevada  tunnel,  and  overhauling  ma- 
chinery.    G.  D.  Bodfish  in  charge. 

ROCK  CREEK  (Downieville) — Long  payshoot  showing  free 
gold  ready  for  stoping.  Ten-stamp  mill  and  rock  crusher 
being  installed.     Dolan  &  Bell,  own  and  operate. 

MORNING  GLORY  (Alleghany) — More  bonanza  ore  encoun- 
tered; reserves  being  increased.  Air  compressor,  hoist  and 
five-stamp  mill  to  be  installed.  John  Marthaler,  superin- 
tendent. 

MONARCH  (Sierra  City) — Purchased  Ladies  Canon  gravel 
mine,  crossed  by  Monarch  ledge,  and  will  run  lower  tunnel  to 
tap,  150  ft.  below  bottom  of  present  shaft.  D.  McGonigal, 
manager. 

COLORADO 
ilouhler    County 

LUCKIE  2  TUNGSTEN  CO.  (Boulder) — Completed  its  30- 
ton  concentrating  mill,  July  1. 

SUN  TUNGSTEN  MINING  CO.  (Boulder)— New  organiza- 
tion will  operate  the  Lucille  properties. 

U.  S.  TUNGSTEN  CO.  (Boulder)— Has  acquired  holdings  of 
Colorado  Tungsten   Co.,   including  mill  at  Nederland. 

TUNGSTEN  METALS  CORPORATION  (Boulder) — Develop- 
ing the  Red  Sign  No.  2  and  Ferberite  properties.  Mill  under 
construction. 

TUNGSTEN  GIRL  MINING  CO.  (Ward) — Organized  by 
Joseph  Conners  and  associates  of  Denver  to  take  over  Blue 
Bird  and  Burnt  Mountain  properties  near  Ward. 

BOl  LDER-GILPIN  TUNGSTEN  MTNING  CO.  (Boulder)— 
Has  acquired  100  acres;  operations  will  be  carried  on  through 
Walter  shaft.     N.   H.   Brown,    general   manager. 

EAGLE  ROCK  TUNGSTEN  PRODUCTION  CO.  (Eagle 
Rock) — Mill  being  increased  to  75  tons  and  will  handle  custom 
ore.      Developing    150    acres    of   company    ground. 

GRIMM  MILL  (Boulder  Canon) — New  40-ton  mill  being 
built  by  S.  A.  Grimm  and  son  at  God  Cliff;  cost,  $10,000. 
Mill  will  be  operated  by  electricity  and  will  treat  ore  from 
Chappell   and    neighboring    properties. 

DEGGE-CLARK  MILL  (Boulder  Canon) — About  30  men  at 
work  completing  this  100-ton  plant.  Mill  bins  holding  400 
tons  now  full  of  ore.  Company  owns  the  Brace  tungsten  tract 
of  320  acres  in  Beaver  Creek  district  where  12  sets  of  lessees 
are  at  work. 

VICTOR  TUNGSTEN  CO.  (Nederland) — Developing  prop- 
erty adjoining  the  Wolf  Tongue.  Drifting  on  vein  at  depth 
of  125  ft.  Hoisting  and  compressor  equipment  will  be  in- 
stalled capable  of  sinking  to  1,000  ft.  M.  B.  Rapp,  of  Cripple 
Creek,  general  manager. 

PRIMOS  (Lakewood) — Many  leasers-  and  prospectors  have 
left  recently  on  account  of  the  relatively  low  price  of  tung- 
sten. About  200  men  are  still  at  work  on  leases  in  and  about 
the  company's  properties.  Many  of  these  are  working  over 
old  dumps.  New  set  of  rolls  being  installed  in  Lakewood 
plant    to   replace  some  of  the  stamps. 

CARIBOU  MINES  &  MILLS  CO.  (Cardinal) — About  60  men 
are  at  work,  two  shifts  being  worked  at  mine  and  three  in 
mill.  Many  surface  improvements  recently  made,  including 
m  ,v  assay  office  and  bunkhouse.  The  1.000-ft.  shaft  is 
equipped    with    a    75-hp.    electric   hoist'    surface   bins   have   ca- 
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pacity    of    350    tons.      A    100-hp.   compressor    supplies    air    for 
;     drilling.     Ore  treated  al   125-ton  mill  now   running  ai  capacitj 
Milium   equipment   includes   a   10xl6-in.    Blake  crusher, 
in.    rolls,    one    6-ft.    Hardinge   mill,    orie    1.5-ft.    Hardingi     mill, 
one    5x5-ft.    regrinding     null,     classifiers,    si:<     concentrating 
mi. it's,  and  a  two-unil    12-cell   dotation   plant. 

I'jirk   County 

HOCK  HOCKING  (Alma)— A  10-stamp  mill  is  being- erected. 
George   W.   Logan,   Denver,  principal  owner. 

San   .ina ii   County 

SHIPMENTS  of  crude  ore  and  concentrates  from  Silverton 
during  month  of  June  were:  Sunnyside,  12  cars;  s.  I  >.  &  G. 
Lease,    in.   Gold    King,    II;   Iowa   Tiger,   1  :i :    Dives   Leasing   Co., 

1";   Kittii 3;   Davej    Leasing   Co.,  3;  North  star.   2;  St.   Paul, 

t;  Big  Giant.  Dora,  Sultana,  and  Andrew  Jackson  Lease,  1  car 
each;  miscellaneous,  5;  total,  111  cars. 

BIG  GIANT   (Silverton) — Ore  treated  in  Contention  mill. 

GALENA  MOUNTAIN  GOLD  AND  SILVER  CO.  (Silverton) 
— Development  to  be  resumed. 

KITTIMAC  (Eureka)-  Foresl  fire  destroyed  five  towers  of 
tramway,   resulting   in  shut   down   of  about  two  weeks  in   mill. 

HAMLET  (Silverton)-— New  mill  nearing  completion;  will 
contain   notation   and   electrostatic   zinc-separating  equipment. 

Summit  County 

MI"1>1>Y  (Breckenridge) — This  Galena  Gulch  mine  bonded 
by  Kansas  City  men. 

GOVERNOR  (Breckenridge") — Reopening-  this  old  silver 
mine  on  upper  Blue  River,  8  mi.  south  of  Breckenridge.  Con- 
centrating   plant   at   mine. 

DTJNKIN  (Breckenridge) — Lessees  shipped  27  tons  to  Globe 
smelting  plant.  Denver,  netting  $30,000.  Free  gold  in  coarse 
Hakes   is  found  in  mine;   separated   and   shipped   to  mint. 

Teller  County 

AJAX  (Victor) — During  June  ten  sets  of  lessees  produced 
586  tons:  average  value  $1S.  Experiments  in  flotation  in  prog- 
ress  at  mill. 

ANNIE  P.  MINING  CO.  (Victor) — Developing  First  Chance 
property  on  Mineral  Hill.  Steam  hoist  installed.  Seepage 
water  is  being  bailed  from  shaft. 

EL  PASO  (Victor) — Lessees  opened  new  orebodies  in  obi 
winkings  near  surface.  Daily  production  varies  from  05  to  100 
tons,  value  from  $20  to  $30  a  ton. 

ROSE  NICHOL  (Victor)— Ed  Gaylord  and  associates  have 
Bve-year  lease;  main  shaft  and  adjacent  workings  cleared  of 
tailings,  which  ran  in  from  the  Victor  mill,  and  active  develop- 
ment resumed. 

GOLD  SOVEREIGN  (Victor)— First  shipment  of  bullion 
made  from  Reed  mill  on  the  Dante.  Now  treating  from  45  to 
50  tons  daily  of  dump  ore  from  Gold  Sovereign  mine;  ore  aver- 
ages from  $3  to  $4  a  ton;  estimate  90%  saving. 

PUZZLE  (Cripple  Creek) — This  property  on  western  slope 
of  Gold  Hill  being  developed  through  Ophelia  tunnel  by 
Thomas  Tibbetts,  of  Cripple  Creek.  Drifting  on  3-ft.  vein 
containing  10-in.  streak  running  about  1  oz.  gold,  10  oz.  silver 
and  12%   lead. 

IDAHO 

Showhone  County 

NATIONAL   COPPER    MINING    CO.    (Mullan) — Ore    too    low 

grade  to  pay.     Mine  and  mill  closed.     Charles  McKinnis,   Wal- 
lace, secretary. 

STEWART  (Kellogg) — Ctfmpany  doubled  capital  stock  on 
July  S  and  will  explore  other  fields,  local  mine  being  practi- 
cally exhausted.  Two  properties  in  Nevada,  examined  by  Supt. 
William  A.  Beaudry,  will  probably  be  taken  over.  Three  Idaho 
properties  now  being  examined. 

GEORGIA 

MARIETTA  MINING  CO.  (Marietta) — Incorporated  by 
Houston  &  Liggett,  of  Lewisburg.  Tenn.,  to  operate  pyrite 
deposit  near  here.  Equipment  for  50-ton  operation  purchased 
from   Allis-Chalmers    Manufacturing   Co.    of    Milwaukee,    "Wis. 


MICHIGAN 

Iron 

PURITAN  (Tronwood) — New  steel  headframe  to  he  erected 
New  idlers  also  to  be  put  in.  Shaft  house  will  be  90  ft.  high; 
American  Bridge  Co.  has  contract. 

HOLMES  rishpeming) — Foundations  being  put  in  for  steel 
headframe,  142  ft.  high,  highest  in  district.  There  will  be 
two  crushers;  now  on  ground.  Shaft  now  down  over  500 
ft.:  will   go  to  950  ft. 

DOBER  (Iron  River) — Residents  have  protested  to  Oliver 
Iron  Mining  Co.  about  fumes  from  sulphide  fire  burning  under- 
ground for  several  months.  It  has  been  decided  to  flood  the 
workings:  ditch  being  dug  to  mine  from  Iron  River. 

ASHLAND  (Ironwood)— Mining  will  be  discontinued  in  a 
few  weeks.  Deposits  are  about  worked  out.  Effort  to  locate 
more  ore  unsuccessful!  so  far.  About  250  men  working.  Has 
been  producing,  with  only  a  few  stops,  since  1SS4.  Operated  by 
Hayes  Bros. 

HANOUSEK  (Wakefield) — Stripping  completed  across  one 
40-acre  tract.  About  900.000  tons  of  overburden  removed; 
31.)-ton  Bucyrus  shovel  being  used.  Shovel  works  on  face 
40  ft.  high:  can  work  up  to  50  ft.;  loads  cars  on  tracks  10 
it,  above  level  of  steam-shovel  track.  Some  ore  may  be 
shipped  this  year. 

>iin  \i:not\ 
ftfesabi   Knnge 

HILL  (Marble) — Three  shovels  engaged  in  this  openpit  de- 
velopment. 

H<>1. MAN  (Taconite) — Drainage  shaft  now  nearing  comple- 
tion.     Two    shovels    stripping. 

ARCTURUS  (Marble)— One  shovel  stripping  at  this  mine. 
Less  work  than  was  carried  on  last  winter. 


;!'   '  "i     Tins    small     openpit     property    shipped 

■■"■"'"  .   on  but   i.    m 

TROUT   LAKE   CONCENTRATOB    (Coleraine)— This   Oliver 
11  operating    four    units    on    day    shift    and    two    at 

""■     '"■      ■   ,,n    "      "TO!     ;  greatest  di  pth,   225    ft.      Wli 
largest  pn  a on  thi     Hi     ibi 

MISSOI    III 

l,let.'ilS'Ml.Si?V'l;,rVAI   U'V     \K"S     ''"      IS'       '"'       '        "  -'"'"- 

ii in   ,    „  [V   '','"■ '-■  "    Broad*  Lj    i   Soper  St.  and    100.- 

'""■■   "'    Jl;  ■  ain   ore    is    being    received    in  mime    ■   ,,,,,,,,  ,,, 

eouipanvs    nnn.s    at     «:,„! ,    |„wa.      Docks    at    foot    of 

fat.     About    500   men   employed. 
.)•  iiiiu  District 

t„   M^ri,:,l"\"':,1l ',   mi"f  °5  Jul>'  17  imprisoned  four  men. 

in  rt.   Iiiiiti   shalt,   for  about    4  0   hr. 

AT   PEACOCK    CAMP    dike    c pleted     protecting   against 

,-":"     ' BUI,      ...     ft      high!         New      Sill     o,      fjfildrl 

dSd  wlter  to"  de'pttTo?-  80ft.™'    Centrlfu*aI     P™»W     *ave 
est^started  '  Prosperi< 5  >~ New  m,n  ol"  Breigel-Conklin  inter- 

O , .  M  ,,!,,''  Eg   ;:;V;,;;  ';,';•  '   <'kl->-^-   mill   about  completed. 

Xr  *v;,   ,',;V™A,  "'"  ;'  u'   ],,nl   started   by  Hornbrook 

first  m    °  to  20"  ft     Uppei  1(  ve]  ,l"'"-  """  '  '' 

on  ¥a^it?ANTS/romn""  '•    Okla.)— Two    g 1    drill    strikes 

of  ore  '"''   north-     Second  hole  showed   over  To   it. 

madeUIr!?EpRIr-lN\V-     (Prosperity)— Record     for     mill     bui 

made    b\     l<      o.    \\  allower    m    this    plant,    which    r.nl.ie.  -    

burned  ,„  May      mm,  ,  ,,,,,„,  .,,,,,  ,,.,,,,,,   ,,,  :;:,  ,,,.,         ,,;l, 

ledUa?ougl,o,utSh,U-      TW6lVe    >'■'""■    tableS"       '         "         " 

MONT \ N  \ 

Fergus  County 

BARNES  KING  l  Kendall )— June  report  stales  Hide  gold 
was    produced    due    to    shutdowns,    neei  to    in.  on.     for 

mi  reased  output.  At  North  Moccasin,  plant  was  closed  from 
June  Li  to  July  1;  during  first  half  of  June  ti.at.d  '•  I".  tons 
ot  ore,  yielding  $7. Mia  ..r  fs.LT.  per  ton.  At  IM.-gan-Gliist, 
Lewis  and  Clark  County,  mill  operated  eight  days  and  shut 
down  without  a  cleanup;  700  tons  treated.  At  Shannon  mine 
dej.iy  caused  by  bad  weather  and  slow  delivery  of  construction' 
material.  At  Woodrow  Wilson  in  Rimini  district.  105  ft  ot 
tunnels  were  driven. 

Silver  How  County 

EAST  BUTTE  (Butte)— Pushing  development  work  on 
1.800;  will  sink  to  the  2.000  level.  High-grade  ore  on  1500 
level;  average  ore  from  mine  now  about  4%  copper. 

BUTTE  &  ZENITH  CITY  ( Butte)— shaft  now  down  S30  ft 
but  going  rather  slowly  owing  to  hard  rock.  Company  expects 
J.rVfi10,"  i.,000""-  level  in  three  months.  Pump  install,,!  ,u 
SOO-ft.  b\  el. 

_      BUTTE  &    BACORN   (Butte)— Will  install  new  steam  hoist- 
ing  plant    for    depth    of    1,500    ft.,    and    two    boilers    of    150    hp. 
I    be    sunk    from    1,000-    to 

DAVIS-DALY  (Butte) — New  hoisting  engine  for  Colorado 
mine    on    its    way    to    Butte;    of   Nordberg   type     able    to    hoist 

from  depth   of  4. mm  ft.   with   capacity  of  ovi  r    I. tons  in   16 

hr.  from  that  depth.  Management  expects  to  have  engine  in 
operation  by  September. 

NORTH  BUTTE  (Butte)— June  production  largest  in  past 
year.  V  ith  both  Graniti  Mountain  and  Speculator  shafts  in 
use  total  tonnage  foi  month  was  44,136  tons,  about  1  500  tons 
per  day.  Realized  2,096,326  lb.  copper,  90,713  oz.  silver  and 
142.23  oz.  gold. 

ANACONDA  (Butte) — Heavy  rains  reduced  deliveries  to 
Great  Falls  (eduction  plant  in  June,  making  total  output  ot 
company  fall  1.91111.11110  lb.  below  Mav  production.  Total  June 
output  was  28,100,000  lb  Nettie  mine  in  extreme  western 
section  of  Butte  camp  shipping  about  50  tons  daily  of  rich 
silver  ore  from  500  level;  carries  some  zinc;  between  20,000 
and  (0,000  tons  blocked  out.  Company  has  let  contract  for 
Sinking  Nettie  shaft   from  500   to   1,500  level 

BUTTE    &    SUPERIOR    MINING    CO.    (Butte)— June    output 
slightly  less  than  in  May;  milled  52,600  tons  from  which  14. ten 
tons    of   zinc   concentrates    and    54Q    tons    of    bad    concentrati 
w.re  secured      Zim-  realized   amounted   to  15. 200.000  lb.;  ,.    , 
ery    approximately     94'  Silver    production     310,000    oz.      A 

verdict  for  $177,704  in  favor  of  Elm  Orlu  Mining  Co.  against 
But  1  &  Superior  was  rendered  July  2  by  Federal  Judge  Bour- 
quin  for  ore  taken  bj  Butte  &  Superior  from  Elm  Orlu  ground 
prior  to  starting  suit. 

m:\  ADA 
1  :sii,,.i-atii;i    County 
MUCKING   CONTEST   at    Goldfield.    July   4    and    5,   was    won 
by    Finnish    shovelers.      Two    tons    of    assorted    rock,    ran 
in   size   from    3    to    *'.    in.    in    diameter,    was    placed    in    a    box    6 
ft.  long  by  30  in.  deep  bj     II  a    elei    wai    thus  com- 

pelled  to  begin   mi    lop   of  pile  and   in   most   cases 
thirds  of  the   rock    was   removed    before   bottom   was   uncovi 
enough  to  permit  the  use  of  a  square-pointed  shovel      Twenty- 
four  entries  competed   for   the   prizes  of  $100.    $50  and   $25,   the 
winning  time  being  19  min.  and  51   sec.,  just  :',  min.  better  than 
second  place  and   10  min.  less  than  the  slowest  time. 

Humboldt  County 

RAGGED     TOP     MINES     (Jessup) — Tungsten     property     in 
Trinity  Mountains  about  20  miles  south  of  Lovelocks:   35 
employed.      Shipping  about   20   tons   per   day    to   leased    mill    in 
Utah    where    test    is    being    made    to    determine    equipment    for 
local    plant. 


.,,,.> 
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ROCHESTER    MINES    (Rochester)— Has    resumed    sinking 

:'";  £KntoStl.!e  'onbt°a?n;ean    Work 
achinerj   doubling  capacity  of  mill. 


Codd 

,-ii(l    workings 

i  oundatlons  for 


TROUGHS  COALITION  (Seven  Troughs)— Breaking 
S    in     ..i    high-grade   ore    in   north   drift    on    1.660-ft.    oi      1701) 

level;"   in    SOUth    drift    S 1     ■>     I""     grade.       X™     '  ' ' '  ! ',   '  M"  ," '  "' 

tnatic     395-cu.ft.    air    compressor     now     being    installed    will 

double  an   supply  and  ex lite  development  planned. 

Lincoln   County 
PRINCE     CONSOLIDATED     (Pioche) — Shipping    about     65 

CONSOLIDATED    NEVADA-UTAH     (Pioche)— Mill    operat- 
citj    Of   about    00    tons    per   day;    mainly 
on  dump  material.     New  crosscut   started   from    l,400-ft.  level, 
No.  1  shaft,  ta  i  of  Black  Ledge  winze. 

Nye  County 
TONOPAH   ORE   PRODUCTION  for  week  ended  July  S  -was 
3,    valued    at    $170,764.    compared    with    9  043    tons ;    for 
week    prevuvii-        Producers    were:       Tonopah    Lxtension,    2,200 
Ion-      T.  ..nt.    2,115:    Tonopah    Mining,    2,000;    West 

Butler,    600;    Halifax.    181;    Rescue-Eula,    159; 
miscellaneous,  126  tons. 

WEST     END     (Tonopah)— On    July    3,     Supreme    Court     of 

tffirmed  decision  of  lower  court  in  the   "apex     suit  in 

,:        company;   suit   was   brought   by   the   Jim   Butler. 

CALIPORNIA-TONOPAH    (Tonopah) — Tonopah  Mining  Co., 

which  has  1 n  actively  developing-  property  since   December, 

has    relinquished    option.      Some   ore   shipped    from   above    300- 

11       level. 

Storey  County 

VLPHA     W!'   EXCHEQUER    ( Virginia)—  On   200   level,   Im- 
perial   shaft,    extracted    34    cars    low-grade    ore. 

\\l.i:s   (Virginia)      Saved   L6  ears  of  ore  from  development 
ill  ted  a    run   of  140   tons  of  ore  at   the  Kin- 
mill. 
MEXICAN    (Virginia) — South  drift   from  west  crosscut  ad- 
inced     1"    ii.     face    In    porphyry.      Alterations    continued    in 
winze   station   on    2.700   level.     Mexican   mill   received    392   tons 
custom    ore,    averaging   $36.43   per   ton. 

CROWN    POINT-BELCHER    (Gold    Hill) — Prospecting   con- 
tinued   on    300    level;    46    cars    of    ore    saved.      Electric    equip- 
n  .mi    from  lower  levels  taken   to  the  surface  and   being  over- 
Repairs    made    to   Jacket    shaft    and    incline.      Jacket 
i  lY.-.l   7!in  tons  dump  rock. 
UNION   CON.    (Virginia)— Ore    extraction    totaled    392    tons: 
•  r    $14,000.       From    2.400    level    207    tons,    $50.06:    2.500 
level  64  tons,  $18.70,  and  120  tons,  $14.51.     Reopened  northeast 
00    li       I,    50   ft.     Repairs   continued   in   Sierra  Nevada- 
oiii    winze.      Union    shaft    reopened    from    143-ft. 
l'.'-it     point   below   2,500  level  and   repairs  continued 
to   2, 100  and  2.500  stations. 

PENXSYI.V  \M  \ 

BETHLEHEM   STEEL  (South  Bethlehem) — New  appropria- 
tion of  $7 foi      iil.u  cement  of  plants,  during-  next  three 

cted  to    be  applied   mainly  to  Sparrows  Point,  Md., 
on   and   South   Bethlehem. 

UTAH 

Juab    County 

TINTIC  SHIPMENTS  for  first  six  months  of  year  amounted 
lo    4,211    ears.    .     til I    at    219,550    tons.      During   June    there 

..ii  ,01  '■    i 

CHIEF        CONSOLIDATED        (Eureka)— June        shipments 
cai 
BLOSSOM    (Silver   City)— In   June   shipped    100   cars; 
h  .  ve  been  $30,000.     Approximately  $325,000 
sury. 

TINTIC     Mil. I. IXC      (Silver     City)— Additional      Holt-Dem 

.-I   will   not   be  completed   I. ..-fore   90  days,   owing 

lays       Excavation    finished    and    concrete 

work  is  in  progress.     Mill   capacity  at   present   100  tons  daily, 

with  three  Holt-Dem  to   be   increased   to  360   tons.' 

Salt   Lake   County 

HAULING    m    BIG    COTTONWOOD   is   to   be    done   by 

lilers,    in    place    of    teams.      The 

Cardlrt    will    furnish    mo   •    ol    the    ore.      Hauling    is    in    charge 

and    C.    S.    Austin. 
_„  NKV-    !    '       I  rham)— Mai     ien  leas.-  shipped 

i'l      15.6   Sit  >■     1  1.6  S  and 

t    cost.    $5.44;    freight 

Li    pling,    $38.15    per  ton. 

s"'"r"    ,li:'  d.  ii. I    No     1    of    15c.    a   share, 

lai    d   payable  Aug.   m,  and 

During     the    last 

ipproxlmately  700   ton     ol    ore    valued  at 

.^„tnT'V,'''"'l''.'V;    n'-<<],-:]  on    and    earnings    for 

0   lb.  and   $17  - 

half  of  1915       \ 

o      Julj    "    u  hen    I  I  

I5J tons   of 

'"'"■     June  i  mated  al    17,1 ,000  lb,  or 

summit  County 

«  ith    1.413    in  h  ivine 

been  due  to  the   Fourth  of  July  holiday  naving 

..  fto-nVY",1"''-       ■'  -y)-Gasoline  hoist  to 

Ilea  ]  lining    work. 

,,u-v    '  both    by 

company    and    lessees.      Including    latter    there    are    about    70 
men  employed.  iuuui     <u 


concentrate 


Tende 


isked 


jpened    on 


SILVER  KINO  CONSOLIDATED  (Park  City) — Preliminai-5 
work  begun  on  14.000-ft.  tunnel  to  prospect  Thaynes  Canon 
section  of  property.  Preparations  being  made  to  install  new 
machinery  in  recently  purchased  Grasselli  mill.  Flotation 
as  well  as  regular  concentrating  equipment  will  be  used. 
Most  of  material  for  the  10,000-ft.  aerial  tramway  is  delivered. 
WASHINGTON 
Stevens  County 

WALTER  J.  NICHOLLS  and  associates  of  Spokane  have 
acquired  a  group  of  claims  on  Gladstone  Mountain,  adjoining 
the  Electric  Point  lead  mine,  near  Northport. 

ELECTRIC  POINT  (Northport) — A  motor  truck  and  30 
horses  being  used  to  transport  ore  to  railroad  at  Boundary. 
■Trail  smelting  plant  has  offered  to  take  100  tons  daily  if  car- 
bonate and  galena  are  kept  separate.  No.  2  chimney  proving 
better   than   the  first. 

CANADA 
Ontario 

RED  JACKET   (Cobalt) — Long  idle;   now  being  dewatered. 

MALOUF  (Sesekinika) — Half  interest  sold  to  Boston  Creek 
operators. 

TRETHEWEY     (Cobalt) — Shipped    two    cai 
first  since   mine  was  closed   two  years  ago. 

COBALT  GEM — Company  being  wound  up. 
up  to  July  21   for  sale  or  lease  of  property. 

TEMISKAMING    (Cobalt) — A    14-in.    vein,    being 
500    level,    is   stated    to   carry    S,000-oz.    ore. 

ADANAC  (Cobalt) — Control  sold  to  Larkins  and  Sangster, 
of  St.  Catherines,  Ont.,  and  Buffalo,  N.  Y. 

LAKE  SHORE  (Kirkland  Lake) — Mine  shut  down  to  in- 
stall larger  plant.     Rich  ore  in  the  new  shoot  on  300  level. 

SYLVAN1TE  (Kirkland  Lake) — One  of  properties  tied  up  in 
litigation  is  expected   to  resume  work.     New  directors  elected 

DOME  LAKE  (Porcupine) — Will  again  increase  capital  to 
pay  off  debt  and  enlarge  mill.  Developments  stated  to  be  sat- 
isfactory. 

NIPISSING — During  June  $294,669  worth  of  ore  was  mined 
and  bullion  shipments  from  Nipissing  and  customs  ore  were 
estimated  at  $193,403. 

RELIANCE  (Cobalt) — Option  held  by  the  Peterson  Take 
will  not  be  exercised.  Some  high-grade  ore  discovered  out 
occurrence  was  spotty. 

SCHUMACHER  (Porcupine) — Net  profits  in  June,  $8,793; 
highest  vet  made.  Reserves  estimated  at  64,900  tons,  averag- 
ing $6.     Costs  for  June  were  $3. SO  a  ton. 

AUGARITA  (Porcupine) — Recently  organized  to  operate 
properties  in  Dome  section.  Has  let  contract  for  diamond 
drilling.  Main  vein  stripped  for  1,700  ft.  William  G.  Barney 
in   charge. 

DOME  MINES  (Porcupine) — June  production   $179,000  from   , 
36,700   tons  of   ore — an    average    recovery   of   $4.S8.      Operating 
costs  $2.62  a  ton.     Record  production   in  July  expected,  crush- 
ing  capacity    having    been    increased    by    new    Hardinge    mills. 

INTERNATIONAL  MOLYBDENUM  (Renfrew) — Work  be- 
gun  on  100-ton  molybdenum  mill  for  the  mines  at  Mount  St. 
Patrick,  Enterprise,  Wakefield  and  Sudbury.  Concentrates  will 
for  some  time  be  sent  to  a  refinery  at  Orillia,  but  as  noon 
as  electrical  energy  can  be  obtained,  company  will  establish 
its  own   refinery. 

HOLLINGER  CONSOLIDATED  (Porcupine) — Initial  report 
since  consolidation,  period  Jan.  1-June  16,  shows  profits  of 
$1,261,900.  Mill  treated  263,356  tons,  running  92.5%  of  pos- 
sible time;  average  value  of  ore  treated,  $S.80  per  ton;  work- 
ing cost,  $3.36  per  ton  Considerable  delay  obtaining  appa- 
ratus for  mill  extension  and  not  yet  been  able  to  bring  capa- 
city up  to  1,900  tons  per  day.  Output  not  quite  sufficient  as 
yet   to  meet   dividend   requirement   of  consolidated   companies. 

JIEXICO 
Hidalgo 

SANTA  GERTRUDIS  (Pachuca) — Crushed  22,432  tons  in 
May;  estimated  profit,  £15,000;  April  profit.   £24,450. 

Mexico 
ESPERANZA  (El  Oro) — Profit  in  1915  was  £28.700,  from 
treatment  of  22.6S4  tons.  Reserves  Jan.  1,  1916,  156,000  tons, 
estimated  to  yield  normally  a  profit  of  £109,000;  tailings,  40.000 
tons;  estimated  profit,  £30,000.  Milling  started  this  year  on 
small  scale  Apr.  22;  foreign  staff  went  to  Mexico  City  during 
recent  trouble.  Mexican  staff  continuing  to  run  mine  and  mill. 

Sonora 
CANANEA  CONSOLIDATED  (Cananea) — Remainder  of 
American  staff  returned  on  July  17  and  took  charge  of  opera- 
tions that  had  been  continued  by  the  native  staff  with  only 
comparatively  small  curtailment  of  production,  copper  output 
for  June  being  about.  4.500,000  lb.  Dynamite  shipments  passed 
when  approved  by  President  Wilson.  Southern  Pacific  com- 
pany has  again  taken  charge  of.  railroad. 

PANAMA 

SHIPMENT    OF    1,000    TONS    MANGANESE    ORE    recently 
made    to    New    York    from    Madinga    mine.    Gulf  'Of    San    Bias 
From     development,     previously    mentioned;     inability     to     get 
ships    caused    suspension    of    operation. 
AUSTRALIA 

GOLD  PRODUCTION  in  Queensland  in  May  was  27,797 
oz.  fine,  a  decrease  of  2,872  oz.  from  May,  1915.  For  five  months 
ended  May  31,  it  was  107.304  oz.  in  1915,  and  99,893  oz.  in 
1916;  decrease.  7.111  ..z  this  year.  Quarter  ended  Mar.  31 
production  of  minerals  other  than  gold  and  coal  was  valued  at 
1195,523.  an  increase  of  £205,203  over  1915.  Copper  increased 
£191,502  and   tin    EH.87S    in   value. 

RUSSIA 

IRON  MINING  CONCESSION  granted  for  opening  of  new 
iron  mines  in  Krivoi-Rog  district  in  South  Russia,  near 
Zelionaia  on  the  Kharkoff-Nikolaieff  R.R.  Concession  covers 
16,000  acres  and  is  for  24  years  on  a  royalty  0.9  kopek  per 
pood — about  17c.  per  short  ton — of  ore  taken  out;  minimum 
rental,   6.000   rubles   vearlv. 
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Metal  Markets 

NEW   YORK Inly   1!> 

Copper  continued  very  dull,  but  both  in  lead  and  in  spelter 
there  was  n  good  deal  more  activity  than  in  the  previous 
Reek,  and  in  spelter  there  was  a  sharp  rally  in  price. 

Henry  R.  Merton  &  Co.,  Ltd.,  of  London,  issued  the  follow- 
ing circular  under  date  of  July  1:  "We  beg  to  Inform  you  that 
the  shares  in  our  company  which  were  hitherto  held  by  Ger- 
man firms  have  now  all  been  acquired  by  British  subjects. 
Negotiations  were  authorized  and  entered  into  as  long:  ago  as 
July.  1915,  but  only  came  to  a  successful  conclusion  early  in 
February  of  this  year.  The  terms  of  the  transaction  were 
submitted  to  the  Board  of  Trade  and  High  Court  of  Justice 
for  their  approval,  which  was  granted.  The  company  has 
altered  its  articles  of  association,  which  now  contain  very 
stringent  provisions  by  virtue  of  which  the  company  is  now 
and  will  always  remain  under  exclusively  British  control." 

Copper,  Tin,   Lead   'and  Zinc 

Copper — On  Thursday  and  Friday  there  were  some  fairly 
large  sales  of  copper  for  export — September-October  and  Sep- 
tember-November shipment — the  business  being  taken  at  lower 
prices  than  had  previously  been  quoted,  but  sellers  welcomed 
the  opportunity  to  do  some  business.  Subsequent  transac- 
tions, so  far  as  reported  to  us,  were  small  and  quotations 
were  more  or  less  nominal.  The  noteworthy  feature  of  the 
week  was  the  request  from  a  good  many  consumers  for  the 
deferral  of  shipment  of  copper  bought  for  July  and  August 
delivery;  or  in  the  event  of  inability  to  arrange  for  postpone- 
ment the  offering  of  surplus  copper  for  sale.  The  quantity 
of  copper  thus  involved  was  considerable.  Various  reasons 
were  assigned  for  this  action,  but  the  long  and  short  of  the 
matter  was  that  several  consumers  had  over-bought  their  July 
and  August  requirements.  The  readjustment  of  this  condition 
naturally  relieved  the  tension  with  respect  to  early  deliveries 
from  some  selling  quarters.  On  the  other  hand,  in  other  quar- 
ters selling  agencies  found  themselves  still  embarrassed  in 
keeping  up  with  their  contracts.  Consumers  offered  July- 
August  copper  at  24c,  regular  terms,  but  agencies  were  sellers 
at  23c.  Transactions  were  light  for  the  reason  that  nobody 
seemed  to  want  early  copper  anyhow. 

Copper  Sheets  are  nominal  at  37. 5e.  for  hot  rolled  and 
38.5c.  for  cold  rolled.  Copper  wire  is  29@30c.  per  lb.  for  large 
lots  at  mill. 

Copper  Exports  from  Baltimore  for  last  week  included 
1,862.464  lb.  copper  and  351,573  lb.  brass  disks  to  Marseilles, 
France. 

Visible  Stocks  of  Copper  in  Europe  on  July  15  are  reported 
as  follows:  Great  Britain,  4,079;  France,  3,385;  afloat  from 
Chile.  1,850;  afloat  from  Australia,  3,500;  total.  12,814  gross 
tons,  or  28,703,660  lb.  This  is  a  decrease  of  1,014  tons  from 
the  July  30  report. 

Tin — This  market  was  quiet,  prices  fluctuating  from  day  to 
day  in  general  conformity  with  the  London  market. 

Tin  I ■  r...l  ii.-  <  i....  covered  by  the  statistics  for  the  12  months 
ended  June  30.  1916,  is  estimated  by  Messrs.  Ricard  &  Freiwald 
as  follows:  Straits,  64,531;  Australia,  2.993;  Banka  and  Billiton. 
i  17,759;  standard — chiefly  Chinese — 10.617;  total,  95.900  long 
||tons.  Deliveries  covered  for  the  same  period  were:  United 
•  States,  59,577;  Great  Britain,  19,071;  Holland,  1,974;  other 
Europe.  12,943;  total.  93.565  long  tons.  These  figures  do  not 
'include  South  Africa,  Nigeria,  Bolivia  or  Cornwall. 

I..end — A  rather  large  business  was  repoi'ted — much  larger 
than  in  the  previous  week — but  conditions  were  considerably 
mixed.  The  price  of  the  A.  S.  &  R.  -  Co.  was  undercut  right 
along,  and  sellers  who  cut  lost  business  to  others  who  cut 
[more.  Missouri  producers  were  cheap  sellers.  Late  in  the 
jweek  the  principal  producer  began  to  realize  again  its  quoted 
■  price  for  desilverized  lead. 

The  situation  appears  to  be  something  like  this:  The  sta- 
tistical position  is  still  excellent.  Stocks  are  very  low  and 
[are  not  accumulating,  but  producers  are  averse  to  allowing 
(them  to  accumulate.  Consequently,  when  buyers  do  not  come 
forward,  producers  hunt  them  up  and  cut  prices  to  get  their 
business      On  the  other  hand,  when  buyers  are  in  need  of  lead 


for  prompt  delivery,  or  of  a  kind  other  than  Missouri  brands, 
they  are  likely  to  have  to  pay  a  stiffer  juice.  This  situation 
simply   reflects   the   dearth   of   stocks   on    hand. 

Sales  during  the  last  week  comprised  some  large  transai 
tions  for  export,  both  to  Canada  and  to  Europe.  The  politico- 
labor  trouble  in  Spain,  of  which  news  was  received  on  Friday, 
was  considered  to  he  likely  to  interfere  with  the  supply  of 
Spanish  bad.  and  this  was  viewed  as  a  factor  of  great  poten- 
tial important  in  (he  market,  ii  being  regarded  as  unlikely 
that  the  Australian  producers  can  fill  the  demand  in  the 
absence  of  the  Spanish. 

Spelter — With  the  beginning  of  our  week  of  record  this 
market  was  turned  and  a  sharp  rally  ensued.  When  the 
price  had  fallen  to  about  8ft,  it  was  considered  that*the  mar- 
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The  quotations  hcrei 
lead,  spelter  and  tin  boat 
trade  as  made  by  producers  and  agi  ad  9;  e 
ment,  the  prevailing  values  of  the  metals, 
except  where  St.  Louis  is  given  us  the  basing 
normally  quoted  0.17c.  apart. 

The  quotations  for  electrolytic  copper 
Electrolytic  copper  is  commonly  sold  at  prices  i 
and  is  subject  to  discounts,  etc 
(r.t.)  is  the  gross  price  includii: 
discount  for  cash.    The  difference  between  tin 
casli  equivalent  is  at    presenl   aboul    0.25c    01 
electrolytic  cathodes  is  0.05  to  0.10c   below  I 
lead  represent  wholesale  transactions  in  the  opt 

Quotations  for  spelter  are  for  ordinary  Prime  Western  brands.  Only  the  St.  Louis 
price  is  herein  quoted,  St  Louis  being  the  basing  market.  We  quote  the  New  York 
price  at  17c.  per  100  lb.  above  the  St.  Louis  price. 

Silver  quotations  arc  as  reported  by  Handy  i&  Harman  and  are  in  cents  per  troy 
ounce  of  silver  bars  999  fine. 

Some  current  freight  rates  on  metals  per   100  lb.  are:   St.  Louis-New  York  17c; 
St.  Louis-Chicago,  0.3c;  St.  Louis-Pittsburgh,  13.1c 


a)  of  the  average  markets  for  copper, 
itract>  fur  the  ordinary  deliveries  of  the 
and  represent,  to  the  best  of  our  judg- 
.  redu 1  to  basis  of  New  York,  «»sh, 

m:  point.    St.  Louis  and  New  York  are 

for  cakes,  ingots  and  wirebars. 
icluding  delivery  to  the  consumers 
The  price  quoted  for  copper  on  "regular  terms" 
:  freight  to  the  buyer's  works  and  is  subject  to  a 
e  between  the  price  delivered  and  the  New  York 
bout  0.25c  on  domestic  business.  The  price  of 
i  LOc   below  thai  of  electrolytic.    Quotations  for 

.rket  for  good  ordinary  br; 
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The  above  table  gives    the   closing    quotations  on  London  Metal  Exchange 
All  pi'U'.  tci  hng  p,i  ton  of  l',2  to  lb.,  except  silver  which  is  in  peni 

per  ti  03  I         .i;i"       Copper  quotations  are  for  standard 

copper,  -i1"'   :i!"!  tbrei    months,  and  foi   electrolytic,  price  for  the  lattei 
subject  to  3  pel  cent    discount      lor  convenience  in  comparison  of  London  prices. 
in  pounds  sterling  per  2,240  lb.,  with  American  prices  in  cents  per  pound  the 
follow  i:  i    ii<  *  an  </i> ..■(  ii,  reckoning  exchange  at  4  80.    £15  =  3.21c; 

£20    -  4 ,29c .;  £30   -  6.43c.;  £40    -    8.57c  .  £60    =   L2.85c.     Variations,  £1    - 
0.21|c. 
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ket  had  become  unduly  depressed  and  support  was  given  from 
powerful  quarters.  The  advance  was  assisted  by  short  cover- 
ing and  also  by  some  buying  from  abroad.  Some  purchases 
were  made  also  by  domestic  consumers,  including  galvanizers. 
but  on  the  whole  this  business  was  not  large.  However,  the 
aggregate  of  business  of  all  kinds  attained  considerable 
proportions.  With  the  advance  in  price  producers  who  had 
previously  been  sellers  withdrew  and  the  market  is  now  in 
the  position  of  waiting  to  see  if  a  more  general  buying  move- 
ment will  develop  among  consumers  that  will  carry  the  ad- 
vance further  or  at  least  hold  prices  where  they  are.  At  the 
close  Julv  spelter  was  quoted  at  about  8%c,  August  at  about 
S%c.  and"  September  at  Sv8@8%c.  Producers  continue  to  be 
sellers  for  delivery  in  the  fourth  quarter  at  relatively  low 
prices.     The   market  closed  dull  and   barely  steady. 

It  was  reported  on  July  19  that  Hayden.  Stone  &  Co.  had 
acquired  a  predominant  interest  in  the  American  Zinc,  Lead 
and  Smelting  Co.,  and  that  changes  in  the  board  of  directors 
thereof  would  be  announced  in  the  course  of  a  few  days. 

The  United  Zinc  Smelting  Corporation  plans  to  erect  a  new 
smeltery  on  the  Ohio  River  about  10  mi.  from  Wheeling.  The 
first  unit  of  the  new  plant  will  have  capacity  for  smelting 
about  20,000  tons  of  ore  per  annum,  producing  about  S.500  tons 
of  spelter.  The  plant  will  comprise  a  sulphuric  acid  depart- 
ment. 

Zlne  Sheets  continue  in  good  demand  and  firm.     The  price 
is  unchanged,  the  base  being  $15  per   100   lb.,   f.o.b.  Peru,  Ill- 
discount. 

Other  Metals 

NEW     \OKK — July   19 

Aluminum  has  been  rather  more  active,  with  moderate  sales 
and  more  inquiry.  Prices  are  a  little  firmer,  the  current  quo- 
tation being  59@61e.  per  lb.  for  No.  1  ingots.  New  York. 

Nickel — There  is  no  change,  demand  for  domestic  use  being 

about  as  usual,  with  some  inquiries  for  export.     Quotations  are 

per    lb.    for    ordinary    forms,    according    to    size    and 

terms  of  order.     Electrolytic  nickel  brings  5c.  per  lb.  premium. 

\iitimi.ii.> — One  order  for  about  400  tons  was  reported 
placed  by  munition  manufacturers,  but  in  view  of  the  large 
stock  on  hand  this  business  did  not  relieve  the  market,  which 
declined  further.  We  quote  14>4@14%c.  for  spot,  and  12M;C. 
in  bond  for  shipment  from  China  within  30  days. 

Quicksilver — This  market  was  dull  and  lower.  We  quote 
(80,  New  York.  San  Francisco  reports  by  telegraph  $80.  mar- 
ket dull.     London  is  unchanged  at  £17  10s. 

Gold,    Silver    and    Platinum 

silver — The  market  shows  a  slight  sagging  tendency  owing 
to  lack  of  inquiry  on  Eastern  account.  Supplies  in  London 
seem  sufficient  to  meet  current  mintage  orders  without 
advancing  price. 

Mexican  dollars  were  quoted  in  New  York  on  July  13  at 
.,:;  July  14  at  48%@51Hc;  July  15  at  47 :;,  @  57c  ; 
July  17  at  48y@52^c:  July  IS  at  48@52c;  July  19  at  47%@ 
•sos  are  not  very  plentiful  just  now. 

Platinum — This  market  was  quiet  and  but  little  changed. 
Early  in  the  week  sales  at  $62  were  reported.  At  the  close 
the  quotation  was  $60.     We  quote  $61  as  the  average  for  the 

ri,  \  i  1 1.\  ii.i.i:.  wis. — July  15 
The  base  price  paid  this  week  for  zinc  ore  was  $65@60  per 
ton  60%  zinc  for  top  grades  down  to  $53  per  ton  for  medium 
grades,  assaying  down  to  50%.     The  base  price  paid  for  lead 
ore  was  $74  per  ton  for  SO' 

SHIPMENTS.  WEEK  ENDED  JULY  15 

Zinc                          Lead  Sulphur 

Ore.  Lb.                     Ore.  Lb.  Ore.  Lb. 

Week    5,490,000                     130.000  966,300 

Year    130,306,000                  4,643.840  31,791,900 

Shipped  during  week  to  separating  plants,  5,086.000  lb. 
zinc  ore. 

.ioim.in  HO .Inly  ir. 

Blende,  high  price,  $77.30;  per  ton  60%  zinc,  premium  ore, 
$75:  medium.  $70@60;  low,  $55.  Calamine,  per  ton  40%  zinc, 
I  ng  price,  all  grades  of  zinc,  $68.24  per 
ton.  Lead,  high  price.  $77.70;  base,  $75  per  ton  80*7,  metal 
content;  averagi  selling  price,  all  grades  of  lead,  $73.20  pet- 
ton. 

SHIPMENTS   WEEK   ENDED  JULY  15 

Blei  Lead  Values 

Totals    this    week      1]  130        2,170,710         S4T.7  4f.<i 

Totals    tt.i  21   !"m      65,753,240     23.399,960 

Blende  valu-  ;i>:  28  weeks.  $19,416,950. 

Calamine  value,  I  ■   weeks,  $1,063,880. 

Lead  value,  the  week,  $79,480;  25  weeks,  $2,919,130. 


Another  drop  in  production  was  made  by  closing  down 
additional  mines,  and  it  is  now  under  7,000  tons  per  week. 
Sellers  were  seeking  buyers  this  week  at  any  price,  and  buy- 
ing of  grades  free  of  lead  was  increased  slightly,  but  the  bulk 
of  the  purchasing  agencies  are  on  light  buying  orders,  with. 
representatives  of  the  smaller  smelters  out  of  the  market 
entirely.  The  bin  stock,  around  25,000  tons,  prevents  any 
hopes  for  an  advancing  ore  market,  even  though  spelter 
should  become  firmer. 

OTHER  ORES 

Manganese  Ore  for  1917  delivery  is  held  by  Brazilian  pro- 
ducers at  40c.  per  unit  at  port.  At  current  rates  of  freight 
this  is  equal  to  about  75c.  per  unit  at  Baltimore  or  Philadel- 
phia. Indian  manganese  ore  has  been  offered  at  70  @ 72c.  per 
unit  at  Atlantic  ports. 

Antimony  Ore — Buyers  are  reluctant  to  enter  into  contracts 
except  on  the  basis  of  the  price  for  antimony  metal  during 
the  month  of  delivery.  The  proposed  ratio,  however,  makes  it 
ultimately  impossible  to  produce  antimony  ore  in  Bolivia  and 
South  America  in  general  and  no  new  business  has  been  done 
from  that  quarter  for  some  time. 

Tungxten  Ore — The  ideas  of  buyers  and  sellers  appear  to 
be  as  far  apart  as  they  were  last  week,  but  sales  effected 
enable  the  market  to  be  more  accurately  gaged.  A  20-ton 
lot  was  sold  during  the  week  at  $27  per  unit.  There  were  bids 
for  a  30-ton  lot.  besides  some  smaller  lots,  at  $25.  but  those 
orders  could  not  be  executed,  the  sellers  holding  for  higher 
prices.  In  all  of  these  cases  spot  delivery  was  required. 
France  is  reported  to  be  in  the  market  for  tungsten  ore  at 
about  $20  per  unit,  and  as  the  quantity  wanted  is  believed  to 
be  considerable  this  underlying  demand  is  regarded  as  likely 
to  prevent  prices  from  receding  much  further. 

Iron    Trade    Review 

NEW   YORK — July  1» 

The  only  new  business  of  any  size  during  the  week  has 
been  for  export,  no  domestic  orders  of  importance  having 
come  forward. 

The  only  incident  is  the  placing  of  large  contracts  by  man- 
ufacturers of  agricultural  machinery.  It  is  understood  that 
most  of  these  were  taken  at  2.35c.  for  bars  and  2.50 @ 2.60c. 
for  small  shapes.  The  contracts  were  hardly  as  large  as  usual 
at  this  season.  It  is  understood  that  there  were  objections  to 
the  prices. 

Structural  steel  is  still  rather  backward  and  slow.  New 
construction  projects  seem  to  be  held  back.  Some  large  ones 
are  under  discussion,  but  have  not  reached  the  order  stage. 

Pig  iron  has  been  rather  quiet,  which  seems  unusual  in 
view  of  the  large  output  of  steel.  The  most  pressing  demand 
just  now  is  for  bessemer  pig  for  export.  The  right  quality 
is  scarce. 

Iron  and  Steel  Exports  from  the  United  States  in  May  and 
the  five  months  ended  May  31  are  valued  by  the  Department  of 
Commerce  as  below.  The  figures  also  include  the  tonnage  of 
those  commodities  which  are  reported  by  weight; 


-May- 


—  Five  Months > 

1915  1916 

944,589         2.109.602 


1916 
Iron  and  steel,  tonnage. ..  263,736  540.591 

Machinery,  value $10,214,062     821,984,961     $46,280,561     $84,025,614 

Total  value $26,536,612     $72,918,913  S144,0S3,288  $431,839,320 

The  total  value  includes  that  of  all  iron  and  steel  products. 
Imports  of  iron  and  steel  in  May  so  far  as  reported  by  tonnage 
were  28.917  tons  in  1915  and  32,113  in  1916.  For  the  five 
months  ended  May  31  they  were  114,604  tons  this  year. 

Exports  from  Baltimore  for  the  week  included  2.S2S.069  lb. 
steel  bars  and  wire  rods  and  162,000  lb.  tinplate  to  Great  Brit- 
ain; 16.977.025  lb.  steel  billets.  5. 181,875  lb.  steel  bars  to 
France;  3.533  long  tons  pig  iron,  50  tons  scrap  and  1,235  tons 
barbed  wire  to  Italy. 

PITTSBURGH — July  IS 

There  is  a  further  curtailment  in  steel  production  on  ac- 
count of  still  hotter  weather,  some  mill  managers  estimating 
their  output  in  the  past  three  or  four  days  as  fully  20%  below 
the  normal  rating,  entirely  on  account  of  the  heat.  The 
demand  for  steel  is  not  correspondingly  reduced  and  the 
pressure   upon    the  mills  is  very  heavy. 

The  steel  market  itself  is  still  quieter,  being  practically 
stagnant.  There  is  not  the  slightest  weakness  in  the  regular 
steel  mill  prices  for  forward  deliveries,  but  if  anything  a  trifle 
more  strength  and  a  stronger  conviction  that  these  prices 
will  not  yield  at  any  time  this  year.  Even  in  this  dull  market 
the  mills  are  selling  considerable  steel,  whereby  it  will  take 
a  long  time  to  catch  up  with  deliveries  when  they  are  already 
filled  for  months. 
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A  feature  of  the  steel  market  for  two  or  three  months 
past  has  been  the  decrease  in  premiums  demanded  for  certain 
steel  products  for  early  delivery.  The  latest  development  is 
a  stiffiening  in  some  of  these  premiums.  Plates  for  earl; 
shipment,  for  instance,  are  stronger  at  4.00c.  than  they  were 
two  or  three  weeks  ago,  and  liars  and  shapes  are  not  offered 
at    base   prices   for  as  early  deliveries  as  a  month   ago. 

The  export  demand  continues  very  heavy.  There  is  con- 
st! nt  inquiry  for  bessemer  pig  iron,  while  all  unfinished  steel 
offered,  in  the  form  of  ingots,  billets,  sheet  bars,  etc.,  both  soft 
steel  and  of  shell  quality,  is  eagerly  bought  up  if  the  delivery 
is  early  enough.  From  neutral  countries  there  is  continued 
heavy  demand   for  regular  steel   products. 

Pits  Irou — The  market  is  stagnant,  but  with  prices  well 
maintained  by  furnaces.  Bessemer  iron  is  being  sold  almost 
daily  for  export,  generally  in  lots  of  1,000  to  5,000  tons,  and 
sometimes  higher  than  $21,  Valley,  is  realized.  Ella  Furnace 
at  West  Middlesex  went  out  of  blast  Friday  through  an  acci- 
dent, the  bell  dropping  into  the  furnace.  Struthers  is  not  yet 
in.  although  expected  by  July  1.  We  quote:  Bessemer,  $21@ 
11.50;  basic.  $18@18.25;  foundry  and  malleable.  $1S.25(<I>18.50; 
forge,  $18@1S.25,  f.o.b.  Valley  furnaces,  95c.  higher  delivered 
Pittsburgh. 

Steel — The  market  for  unfinished  steel  continues  strong 
ami  on  the  whole  is  stronger  than  a  month  or  six  weeks  ago. 
The  export  demand  is  very  heavy  and  prospects  are  that  in 
tit*'  second  half  of  this  year  considerably  more  than  1,000,000 
tons  will  be  exported,  in  soft  steel  and  shell  quality,  in  the 
form  of  ingots,  blooms,  billets  and  sheet  bars.  Domestic  de- 
mand is  light  and  is  limited  to  very  early  deliveries,  but  it  is 
hard  to  buy  steel  at  any  price.  We  quote  soft  steel  at  $42  043 
for  bessemer  and  $ 4 4  rt7  4 r>  for  openhearth,  rods  being  $55@6G 
and  forging  billets   $65@70  per  ton. 

FERROALLOYS 

Ferromnnganese — The  market  continues  very  quiet,  with 
prompt  at  $200(5  225  and  contract  at  $175.  Earlier  deliveries 
than  formerly  are  offered  at  the  contract  price. 

Production  of  Ferromanganese  and  Spiegel  in  the  United 
States  in  the  six  months  ended  June  30  is  estimated  at  SS  571 
tons  in  1915,  and  1S4.434  tons  in  1916;  an  increase  of  95.S63 
tons    this    year. 

Imports  at  Baltimore  for  the  week  included  1.S32  tons 
ferromanganese  from  Liverpool. 

Spiegeleisen  continues  in  good  demand  but  is  .nore  plentiful 
for  early  delivery.  Quotations  for  ordinary  20%  grade  are 
$4"  g  50   per  ton  at  furnace. 

FerrosiHcon  continues  steady  at  $S3@85  per  ton  at  furnace 
for  50%  grade.  Bessemer  ferrosilicon  ranges  from  $33  for 
10^;    up  to  $43  for  16r;    per  ton  at  furnace. 

FOREIGN  IRON 
Italian  lr<m  and  Steel  Imports  in  1915  were  690,499  metric 
tons  in  1915.  against  669.412  tqns  in  1914  and  741. S47  tons  in 
1913.  The  larger  items  in  1915  were  261,696  tons  scrap,  240.365 
tons  pig  iron,  72,391  tons  bars  and  rods  and  64,032  tons  steel 
billets  and  blooms. 

Pig-iron  Production  in  Germany  in  May  is  reported  by  the 
German  Iron  and  Steel  Union  at  1,112,574  metric  tons,  being 
3S.S6S  tons  more  than  in  April  and  126,606  tons  more  than  in 
May,  1915.  For  the  five  months  ended  May  31  the  total  was 
5,413.525  tons  in  1916,  against  4.540.S41  tons  in  1915  and  7,756  - 
534  tons  in  1914.  The  make  this  year  was  69.8%  of  that  in 
1   the  first  part  of  1914.  before  the  war  began. 

IRON    ORE 

Of  the  Lake  iron  ore  shipments  in  June,  7,823,404  tons,  or 
I  S2.3%  of  the  total,  went  to  Lake  Erie  ports.  Receipts  at  South 
[  Chicago  for  the  month  were  1, ISO, 368  tons;  at  Gary,  317,148 
|   tons. 

Shipments  from  Lake  Erie  docks  to  furnaces  in  June  were 
i   5.69S.12S    tons.      Dock    stocks   of   ore    on    July    1    were    3.9S3.197 
tons,  a  decrease  of  2,137.327   tons  from  last  year. 

Imports    of    iron    ore    in    the    United    States    in    May    were 

14S.599   gross   tons,   being   49,625    tons   more   than   in   May,    1915. 

:   For   the    five    months   ended   May    31    the    imports   were    432,996 

[   tons    in    1915    and    501, S73    tons    in    1916;    increase,    68.S77    tons. 

■   Of    the    imports    this    year    277.126    tons,    or    about    55%,    were 

from  Cuba. 

SAILT    STE.    MARIE    CANALS 

Freight    pasing    through    the    Sault    Ste.    Marie    canals    in 

June   was   12,960,409    net    tons.      For   the    season    to   July    1    the 

[   total    freight  was:    East    bound,   21,978,577;   west  bound,   5,490,- 

1   730;  total.    27.469.307    tons,   an   increase   of   10.325,173   tons  over 

i   last  year.     The  total  number  of  vessel  passages  this  year  was 

7.597,   showing   an   average   cargo   of   3,616    tons.      The    mineral 


freights  Included   In  the  totals  were,  in  short  tons  except  salt 
which   is  in  barrels: 

1915  1910                   Changes 

Anthracite                       678,852  616,558  D.       62,294 

Bituminous  coal       3,022.437  4,372,197  I    i 

1,1 11,1)72,607  18,481,150  1.7,1 

Pig  and  manufactured  iron     75,205  70,585  1)           1,620 

('"]'i"'  1.1.272  30,807  I)         12,466 

Salt,  bl)l  232.173  288,090  1.        55,917 

Of  the  vessels  passing  this  year  1,981  wot  through  the 
Canadian  canal  and  5.576  through   the  United  States  canal. 

COKE 

Coke  production  in  the  ("onnellsville  region  for  the  week 
is  reported  by  the  "Courier"  at  359,330  net  tons;  shipments, 
362.t;:ia  tons.  Shipments  of  Greensburg  and  Upper  Connells- 
ville  districts,  34,054  tons.  Production  was  kept  down  by 
holidays  and   by  the  extreme  head. 

Coke    production    of    the    Connellsville    region    for    the    six 
months    ended    June    30    was    7,336.544    net    tons    in    1915,    and 
11.313.322  tons  in  1916;  an  increase  of  3,976.778  tons,  or  54  - 
this    year.      The    half    year    closed    with    practically    no    coke 
stocked. 

<  imnHlsv  ill.- — Coke  continues  scarce,  on  account  of  pro- 
duction being  curtailed  by  hot  weather,  and  most  operators 
and  merchants  are  having  some  difficulty  in  maintaining  full 
shipments  under  contract.  Brokers  have  been  buying  spot 
furnace  coke  in  a  limited  way.  paying  $2.65 «  2.73.  while  con- 
sumers art  not  in  evidence.  Production  is  expected  to  increase 
somewhat  as  the  men  become  more  accustomed  to  the  heat, 
while  within  two  or  three  months  there  will  be  additional 
byproduct  capacity  completed.  We  quote:  Prompt  furnace, 
$2.65(32.75;  contract,  $2.35@2.50;  spot  foundry,  $3@3.25;  con- 
tract, $3.25@3.50,  per  net  ton  at  ovens. 

Coal  Production  in  Spain  for  the  year  ended  Dec.  31  is 
repo'rted  as  below,   in   metric  tons: 

1914  1915  Changes 

Bituminous  coal 3.905,080  4,234.798  I.  329,718 

Anthracite 228,302  252,483  I      21. 1M 

Lignite 309.473  347,072  I.     37,599 

Total 4,442,855         4,834,353  I.  391.498 

Imports — chiefly  from  Great  Britain — were  2.875.763  tons 
in  1914,  and  1,930,000  tons  in  1915;  a  decrease  of  945,763   tons. 

Chemicals 

NEW   YORK — July    10 

The  usual  midsummer  dullness  is  on  the  general  market 
and  only  moderate  business  is  reported.  There  has  been  some 
reselling  of  speculative  holdings  of  heavy  chemicals,  which 
has  tended  to  demoralize  the  market. 

Arsenic — Demand  has  been  light  but  stocks  are  small  and 
prices  are  fairly  well  maintained.  Quotations  are  $6@6.25 
per  100  lb.,  according  to  size  and  terms  of  order. 

Copper  Sulphate — Demand  has  been  on  a  small  scale  and 
prices  are  again  weaker.  Quotations  are  $9@10  per  100  lb. 
for  large  lots.  There  are  reports  of  lower  prices  made  on 
speculative   holdings,   but  they  are  not  verified. 

Mnsrnesite — Imports  at  Baltimore  for  the  week  included  900 
tons  magnesite  fro..i  Port  Spain. 

Nitrate  of  Soda — Advices  from    South   America  report  that 

irices    there    are    weak,    owing   to    heavy    stocks   and    trouble 

1  out    securing    vessels.      The    market    here    has    been    rather 

.iet  but  firm,  and  a  fair  business  has  been  done  at  $3.05 tjj)3.10 

per  100  lb.   for  both   spot  and   future. 

Sulphate  of  Ammonia — Demand  is  not  active  and  the  mar- 
ket holds  at  about  $3.40  per  100  lb.  for  domestic.  Imports 
have  been  light.  The  production  of  sulphate  of  ammonia  in 
the   United   States   in   1915   was   220,000   short  tons. 

Sulphuric  Acid — The  market  has  been  easy  owing  to  in- 
creasi  d  offers,  but  prices  are  steady,  60-deg.  acid  selling  at 
$20  per  ton  at  works,  and  66-deg.  acid  at  $35  per  ton  for  spot. 

PETROLEUM 

The  Interior  Department  has  approved  the  new  leases  of  the 
Osage  Indian  oil  lands  in  Oklahoma  as  recently  put  up  at 
auction.  Under  the  terms  of  the  new  leases  the  Osages  will 
receive  in  royalties  one-sixth  of  the  output  from  wells  pro- 
ducing less  than  100  bbl.  per  day,  and  one-fifth  that  from 
wells  flowing  over  100  bbl.;  also  a  rental  of  $1  per  acre  yearly 
on  undeveloped  land.  Sales  at  auction  of  about  15.000  acres 
of  producing  lands  formerly  leased  to  operators  realized  about 
$3,233,000   in  addition  to  the  royalties. 

New  gas  leases  have  also  been  made,  covering  about  900,000 
acres.     Under   the   old   leases   the   rental   was   $100    yearlj 
each  producing  well.     Lender  the  new  leases  the  royalty  is  3c. 
per  1,000  cu.ft.,  which  will  produce  a  much  higher  rental. 
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May 
Blue  lull,  [da 

Bullion.  Ida July 

i  reek,  Ida  July 

■  .  it    [da 

Column  July 

Cons.  Imperial,  Nev 

'.  Irelnla,  Nev July 

Crackerjack.  Nev  July 

■  d  i  era,  Ida.  .  .  .  July 
Friend,  [da 

Gold  mi.  Cham]  I 

Gould  .v  ("urry.  Nev. 

Great  W  eatern,  Nev  ...  July 

i    Oil 
Hugo,  Ida  Jul: 

Independence.  Ida July 

Iron  Spar,  [da 

Jack  Wait.-,  [da  July 

Kewanas  Reor.,  Nev,  Aug 

Lucky  Calumet,  [da  July 

Morgan  Argentine,  Utah         July 

Ne\  ada-Douglas,  Nev July 

North  Lake,  Mich June 

Old  Veteran,  [da  ....  July 

Sierra  Nevada.  Nev    July 

Silver  Moon.  Ida 

BUver  Pick,  Nev  July 

n  Swansea,  ctah  July 

Spearhead  Reor  .  Nev  July 

Sunrise  .Ida  July 

Swansea  Ext..  Utah July 

Tar  Baby.  Utah Aug. 

Tarbox,  Mont July 

Tiberius,  Ida July 

Tlntlc  Central.  Utah July 

Ton.  Gypsy  Queen.  Nev July 

Uvada.  Nev  June 

Victoria,  Utah July 

Wallace.  Ida June 

Wasatch-Utah.  Utah June 

West  Mercur.  Utah July 

Walt  Mt   Copper,  Utah   .  .  .  .  'Aug. 


Auk. 
July 
Aug. 

Aug. 

Aug. 

27  Aug.  i 

30  July 

1 

17  Aug 

BJulj    ' 
17  AUg. 
27  Aug    ! 

2  Sept. 

211  Aug.  ! 
15  Aug. 
15  Aug.  : 
14  - 


6   lug, 

11  Aug. 
s  Aug. 
5  Aug. 

17  Aug. 

:i  Any. 

'J  7  Vug 
in    lug 

3  Sept. 
25  Aug. 

8  Aug. 

12  Aug. 
11 'Aug. 
24  July 

8  Aug. 
29  July 
19  July 
8  July 
2  Sept. 


0.002 
0  (11 
0  01 

0  n<  2 
0  |  j 
a  oi 
0.05 
o  111 
0  002 

O    (102 

ii  ii.; 
0.005 
II  III 
0  002 
0.001 
o  003 

0  (II 
I)   01 
O.005 
0.01 
0.10 

1  no 
0002 
0.10 
0.005 
0.01 
0.001 
0  01 
0.002 
0  0025 
0.01 
0.005 
0  001 
0.005 
0  01 
0.02 

0  005 
0.0025 
0.0025 
0.025 
0.005 


Stock  <i  notations 


SAN  FRANCISCO  July  IS    SALT   LAKE 


Na 


r  of  Cotrp 


Na 


■  ol  '  n 


Alta 

Andes 

Best  &  Belcher 

Bullion.. 

Caledonia 

Challenge  Con.  . . . 

Confidence 

Cons.  Imperial  .. . 

Con    Virginia 

C.<»uld  A  Curry.... 
Hale  A  Norcross. . 
Jacket-Cr.  Pt. 
Mexican 

occidental 

Ophlr 

Overman 

Savage 

sit-rra  Nevada.  . . . 
■  -n 

D       . 

Belmont 

Jim  Butler 

MarNamara 

Midway 

i  nnopoh..  . 
North  Stnr 

i  Mlav 

■ 

Atlanta 

Blue  Bell 
■ 

■    'on 

t     '   iC 

D'neld  B.B 

IT  Acid  Daisy 

lumibo  Extension. 
Pltta.-.SIlver  Peak. 
Round  Mountain. 
Sandstorm  Kendall 

BUvei  Pick 

Central  Eureka    . . 

ATKO 

Ariz.  Central 

Big  Jim 
Lazy  Boy 
Oatman  No  Star 
Tom  Reed 
United  I 

United  Western.    , 
LONDON 
Alaska  Tre'dwtll 
Burma  Corp 
Cam  *   Motor 

Camp  Bird 

El  Ore 
Eaperai 
Mexico  " ' 
Nechl.  pfd 
OrovUle. 
Santa  Gcrt'dls 
Tomboy 


Alta  Con 

Black  Jack 
Colorado  Mining.. 

Crown  Point 

Daly-Judge 

Iiniiia  Cop 

Gold  Chain 

Orand  Central   .  .  . 

Iron  Blossom 

Lower  Mammoth. 

May  Day 

Opohongo 

Prince  con 

Seven  Troughs. . . 
Silver  King  Coal'n 

Silver  King  Con..  . 

Sioux  Con 

Uncle  Sam 

Yankee 
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Acacia 

Doctor  Jack  Pot... 

Ilkton  con 

El  Paso 

Kindl;iy 

Gold  Sovereign.. .  . 

'  vele 

Granite 

Isabella 

Jack  Pot. . .  . 

Jerry  Jo},: 

Mary  McKlnney.. 


67» 
.10 

:  17 

3   60 


1  0  0 
1 14  9 

)  17  6 
)  14  0 
,     3    0 


■ 


A  f  lunar. 
Bailey 

i  erland 

■ 

Peterson  I 

Rlghl  of  Way , 

T  .V  Bud 
Temlskai 

Imperial 
.Preston  i 


Alaska  Gold  M  .  . 
AlasV  a  Juneau . . . 
Atii.Sm.&Rer.com  . 
Am.  Sni.  A  Ref..  pf. 
Am.  Sm.  Sec.  pf.  A 
Am.  sm.  Sec, pf.  B. 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda 

liutopllas  Mln 

Bethlehem  Steel.  .  . 
Bethlehem  Steel,  pf. 
Butte  A  Superior. .  . 

Chile  Cop 

Cliloo 

Colo.  Fuel  &  Iron.. 
Crucible  Steel      . 

Dome  Mines 

Federal  M.  &  S 

Federal  M.  A  S..  PL 
Oreat  Nor.,  ore  ctf . 
Greene  Cananea.      . 

Ilomestake 

Inspiration  Con..  . 
International  Nickel 
Kennecott, 
Lackawanna  Steel 
Miami  Copper..     . . 
Nat'l  Lead.com.      . 
National  Lead.  pL. . 

Nev.  Consol 

Ontario  Mln 

Quicksilver 

Quicksilver,  pf 

Ray  Con 

Republic  IAS.  com.. 
Republic  IAS.  pf. .  . 

S  loss-Sheffield 

Sloss-Sheffleld.  pf.  . 
Tennessee  Copper.  . 

Utah  Copper 

U.S.  Steel,  com 

U.S.  Steel,  pf...'. . . 
Va.  IronC.  AC... 


N.  Y.   CURB 

Beaver  Con 

Buffalo  Mines 

Butte  A  N.  Y 

Butte  C.  A  Z 

Caledonia. 

Can.  Cop.  Corpn  . 

Cashboy 

Cerro  de  Pasco.  . . 

Con.  Ariz.  Sm 

Con.  Coppermlnes 
Con.  Nev  .-Utah. 

Crystal  Cop 

First  Nat.  Cop 

Florence 

Goldfleld  Con 

Goldiield  Merger.. 

Granite 

Hecla  Mln 

Howe  Sound 

Jerome  Verde 

Joplln  Ore  A  Spel . 

Kerr  Lake 

Magma 

Majestic 

McKlnley-I>ar-Sa. 

Mother  Lode 

Nevada  Hills 

N.  Y.  AHond 

Nlpisslng  Mines.. . 

Oro 

Ray  Hercules 

Rochester  Mines. . 
St.  Joseph  Lead. . . 
Standard  S.  L. .  ,  . 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Tribulllon. 

United  Zinc  .  . . 
White  Knob,  pf. . . 
Yukon  Gold 


Adventure 

Alimeek 

Algomah 

Allouez 

Ariz.  (  on,  .  ctfS. 
Bonanza 

( :alumet  &  Ariz, 
t  felumet  &  Hecla. 

Centennial 

Copper  Ranno.  . 

Daly  West 

East  BuUe 

Franklin 

Granby 

Hancock 

Helvetia 

Indiana 

Island  Cr'k,  com. 
Island  Cr'k.  pfd.. 

Isle  Royale 

Keweenaw 

Lake 

I.a  Salle 

Mason  Valley..  .. 

Mass 

Mayflower 

Michigan 

Mohawk 

New  Arcadian.  .  . 

New  Idrla 

North  Butte.. .  . . 

North  Lake 

OJlbway 

Old  Colony 

Old  Dominion. . . 

Osceola 

(juincy 

St.  Mary's  M.  L. 

Santa  Fe 

Shannon 

Shattuck-Arlz.. . . 

So.  Lake 

So.  Utah 

Superior 

Superior  A  Bost.. 

Tamarack 

Trinity 

Tuolumne 

U.S.  Smelting. . . 
U.S.  Smelt's.  Pf.. 

Utah  Apex 

Utah  Con 

Utah  Metal.  ..... 

Victoria 

Winona 

Wolverine 

Wyandot 
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Bingham  Mines. 

Boston  Ely 

Boston  A  Mont.  .  .  . 
Butte  A  Lon'n  Dev 

Calaveras 

Calumet-Corbln.. .  . 

Chief  Con 

Cortez 

Crown  Reserve 

Davis-Daly 

Eagle  A  Blue  Bell. 
Houghton  Copper.  . 
Iron  Cap  Cop.,  pf.. , 
Mexican  Metals..  . 
Mines  of  America. 
Mojave  Tungsten.  . 
Nat.  Zinc  A  Lead.  . 
Nevada-Douglas.  . 

New  Baltic 

New  Cornelia 

Ohio  Copper 

Oneco 

Raven  Copper. . .  . 

Rex  Cons 

Rllla 

United  Verde  Ext., 


tLast  Quotations, 


Monthly    Average   Prices   of   Metals 

SILVER 


New  York 

London 

1914 

1915 

1916 

ion 

1915 

1916 

January   .  . 
February. 
Marco 

April 

June 

July 

December.. 

56    572 

57.506 
58  067 
58   51!) 
58    17.', 
51  i   471 
,1    .,7, 
54.344 
53  290 
50 . C54 
40  0S2 
49.375 

48 . 855 
48.477 

.','1   'J  11 
.',0  250 

49   031 
47.519 
17   Ii,  : 
l.x  680 
49.385 
51.714 
54.971 

.',<;  77., 

56  7.,., 

57  935 
64.415 
74.269 
65  024 

26,573 
26  788 
2(1  95S 
26.704 
25.948 
25.219 
25.979 
21  260 
23.199 
22.703 

22.731 
22 . 753 
23  70s 
23   7119 
23  570 
23  267 
22  597 

22  7S0 
23.591 

23  925 
25,094 
26  373 

J(,    900 
26.975 
27  597 
30   662 
35.477 
31.060 

Year 

54.811 

40  6S4 

25.314l23.675 

New  Y'ork 

London 

Month 

Electrolytic 

Standard 

Electrolytic 

1915 

1916 

1915 

1916 

1915 

1916 

Jan. . . . 

Feb 

Mar...  . 
April..  . 
May.  .  . 
June.  .  . 
July.... 
Aug...  . 
Sept.   . 

Oct 

Nov.... 
Dec 

13  641 

14  394 
14  787 
16.811 
18.506 
19.477 
18.796 
16.941 
17  502 
17.686 
IS. 627 
20.133 

24.00S 
26.4411 
20.310 
27.895 
28  625 
26  601 

60.756 
03   494 
66.152 
75.096 
77  600 
S2    574 
76  011 

OS    1,73 
IIS   915 
72   001 
77.744 
SO. 773 

88 . 083 
102  067 
107.714 
124,319 
135   457 
112  432 

65.719 

95  333 
91.409 
82.333 
85,250 
88.000 
0,1    .'7,1 
100.43 

116    167 
133.167 

136  ooii 

137  389 
152  522 
137  455 

Year. 

17.275 

72    ,.i.' 

January, . . . 
February. .  . 

March 

April 

May 

June 

July 

August 

September. 
October. . . . 
November. 
December.  . 


Av.  year.. 


31  200 
37.415 
48  426 
47.884 
38 . 790 
40  2SS 
37.423 
34  389 
33.125 
33  (ISO 
39  224 
38  779 


.'is    5911 


1916 


175  548 
1S1.107 
193.609 
199  736 
196.511 
179  466 


Month 


January,  , 
February. 
March.  . . . 

April 

May 

June 

July 

August. .  . 
September 
October... 
November 
December. 


1915 


3  729 
3.827 
4.053 

4  221 

4  274 
5.932 

5  659 
4.656 
4.610 

4  600 
5.155 

5  355 


5  921 

6  246 
7.136 


4.67? 4  56 


3  54S 
3.718 
3  997 


6  164 
7.375 

7  655 
7  332 
6  749 


1915 


is  cor, 
19,122 
21.883 
21.094 
20  347 

25  170 

24  611 
21.946 
23  151 
23  994 

26  278 

25  S07 


22    917 


34.440 
34  368 
32  967 
31.011 


SPELTER 


Feb.... 
Mar.. 
April. 
May.  . 
June.  . 
July.. 
Aug... 
Sept. . 
Oct. . . 
Nov. . 

Dec. 


8,436 
8.541 
10.012 
14.781 
21  208 
19.026 
12.781 
13  440 
12  S0O 
15  962 
15.391 


Hi  915 

15  420 
10.S46 

16  095 
14.276 
11  752 


13.230  13,054 


1915   1916 


S .  255 
8.360 
9.837 
14.610 
21  038 
IS  856 
12.611 
13.270 
12  596 
15.792 
15  221 


10  745 
IS  200 
16.676 
16.525 
14. 106 

11  582 


3(1  S44 
39.819 
44.141 

■19  SSS 

68.100 
100  014 
97.250 
67.786 
67.841 
66  536 

88  409 

89  400 


07    553 


PIC.    IRON'    IV    PITTSHUItGH 


r  York  quotations  cents  per  ounce  troy,  fine  silver- 
London,  pence  per  ounce,  sterling  silver.  0.925  fine. 


January.  .  . 
February.  . 

March 

April 

May 

June 

July 

August. .  .  . 
September 
October... . 
November. 
December. 

Year 


1915      1916 


SI  4  59 
14.55 
14  55 
14.55 
14.61 
14.70 
14.94 

16  01 
16.86 
16.95 

17  57 
19.97 


!21  0(1 
21.16 
21.81 
21  05 
21.78 
21    95 


1915      1916 


SI  3  45 
13.45 
13.45 
13  45 
13.60 
13.67 
13  91 
15.31 
15  95 
15.96 
16.47 
IS  44 


15.82 S14.70 S14.95 


JAs  reported  by  W    P.  Snyder  &  Co, 


13  90 
13  95 
13  95 

13  S3 
13.77 
13.68 

14  75 

15  70 
15.80 
17  20 
IS  95 
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SYNOPSIS-    Brazil 
minis.   but  generally 


has  two  remarkable  gold 
speaking,  gold  minim!  has 
received  little  development.  Placers  received  first 
attention  when  Portuguese  opened  the  country, 
but  are  of  little  importance  today.  Morro  Velho 
mine  of  St.  Joint  del  Rey  Minimi  Co.  is  the  world's 
deepest  gold  mine  and  the  oldest  nun-  in  operation 
on  Western   Hemisphere. 

The  great  country  of  Brazil,  where  gold  mining  lias 
been  carried  on  continuously  for  over  200  years  and 
where  gold  lias  been  found  in  every  one  of  the  states 
mmprising  the  republic  is  not  particularly  known  for 
its  mineral  wealth.  Notwithstanding  its  inferiority  in 
comparison  with  some 
of  the  other  countries 
of  Smith  A  in  e  r  i  c  a. 
mere  more  mines  have 
men  worked,  Brazil  is 
of  peculiar  interest  to 
the  mining  profession 
because  of  some  most 
unusual  gold  m  i  n  e  s 
Rich  it  possessi  -.  It 
can  lay  claim  to  the 
olde-i  gold  mine  now 
operation  in  the 
Western  Hemisphere, 
the  deepest  mine  in  the 
world  and  two  of  the 
best-manauvd  gold 
mines  to  he  found  any- 
where. The  gold  de- 
rasits  of  Brazil  belong 
to  the  two  m  a  j  o  r 
classes  —  alluvial,  o  r 
Sacer,  deposits  and 
lour-  As  is  true  in 
practically  every  country  of- the  world  where  gold  has 
been  obtained,  the  placers  of  Brazil  received  first 
attention  and  evidently  were  worked  in  a  primitive  man- 
ner by  the  aborigines  who  were  found  in  posses-ion  of 
the  country  by  the  earliest  Portuguese  explorers.  The 
Iprtuguese  early  began  their  search  for  gold,  but  not 
until  the  last  years  of  the  Seventeenth  Century  did  they 
discover  the  rich  alluvial  deposits  in  what  is  now  the 
state  of  Minas  Geraes,  the  chief  mining  state  of  Brazil. 

of     geology,     Lehigh     University,     South     Beth- 
geology,  Johns  Hopkins  University, 
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ind  Joseph   T.  Singew  \i.i>.  .h;.t 

Placer  mining  was  extensively  carried  on  for  many 
years,  but  was  gradually  superseded  by  lode  mining. 
Small  placer  operations  still  continue;  several  companies 
during  the  last   few  years  have  investigated   the  placers 

of  the  Jequitinhonha   River,  and  two  dredges  have  I n 

operated  there  but  without  success.  While  placer  mining 
in  a  small  way  will  undoubtedly  be  carried  on  for  many 
years  to  come,  conditions  do  not  appear  very  favorable 
for  large  operations. 

Placer  mining  was  followed  by  the  working  of  the 
jacutinga  ores,  which  consist  of  layers  of  loose  flakes 
of  specular  hematite  and  quartz  containing  thin  veins 
of  gold.  By  hydraulic  methods  much  work  of  this  kind 
was  done.  Along  many  streams,  especially  near  Cattas 
Alias,  deposits  of  the  specular  hematite  waste  15  to  20  ft. 

in  thickness  cover 
many  acres.  Mine-  of 
this  character  were  of 
such  low  grade  that 
they  could  be  worked 
with  profit  only  where 
water  could  be  brought 
economically  to  the 
site  of  the  working.  In 
places  these  old  aban- 
doned ditches  winding 
among  the  hills  are 
many  miles  in  length. 
Ordinary  quartz- vein 
lodes  were  later 
worked  in  many  plai  es, 
but  especially 
Diamantina  and  in  the 
vicinity  of  Ouro  Pre- 
to.  In  most  cases  the 
mines  were  continued 
u  ntil  considerable 
water  was  encountered, 
when  they  were  aban- 
doned. Several  mining  men  are  confident  that 
some  of  these  old  mines  might  be  reopened  and 
worked  with  profit,  yet  the  capital  aee  a  y  for  such 
work  is  no!  forthcoming  although  on  a  small  scale  - 
of  these  quartz  lode-   are  now  worked   intermittently. 

At  present,  however,  gold  mining  in  Brazil  is  prac- 
tically confined  to  two  operations — the  Morro  Velho  and 
the  Passagem  mine-,  both  in  the  state  of  Minas  Geraes. 
These  mines  have  |  an  enormous  amount  of  - 

and    seem   to   have   many   years   of   prosperity    ahead 

In  a  country  as  large  as  Brazil,  with  gold   found 
in  hundreds  of  places,   it   seems   strange  that  only  two 
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important  deposits  should  be  known  and  it  is  to  I"'  ex- 
pected thai  systematic  search  may  result  in  the  discover] 
of  other  deposits  equally  rich.  At  present,  however,  one 
mighl  well  profit  bj  the  experiences  of  numerous  sad- 
dened  individuals  and  not  place  too  much  reliance  in 
s !'  the  glowing  accounts  of  the  wonderful  oppor- 
tunities mining  in  Brazil. 

Mobbo  Velho  the  World's  Deepest  Gold  Mine 
The  Morro  Velho  mine  of  the  St.  John  del  Rev  Mining 
Co.,  ;it  Villa  Nova  de  Lima  in  the  State  of  Minas  Geraes, 
is  the  most  interesting  mine  in  all  South  America  and 
in  some  respects  one  of  the  mosl  remarkable  in  the  world. 
The   company   is  the  oldest    registered    English    mining 


worked  profitably  to  that  point  and  even  to  a  much  great- 
er depth."  The  persistence  of  the  orebody  and  the  ab- 
sence of  any  material  change  in  the  tenor  of  the  ores 
with  depth  are  of  especial  interest,  as  both  are  in  dis- 
agreement with  ideas  commonly  held  by  mining  men. 

Leaving  Rio  de  Janeiro  on -the  Central  R.R.  at  7  p.m. 
we  reached  Raposos  station  the  next  morning.  There  we 
transferred  to  the  narrow-gage  trolley  line,  8  km.  in 
length,  built  by  the  mining  company,  and  in  half  an  hour 
reached  the  mine.  Although  the  mine  staff  consists  al- 
most entirely  of  Englishmen,  some  Brazilian  customs 
have  been  adopted  and  after  meeting  -our  hosts  we  were 
accordingly  asked  to  partake  of  black  Brazilian  coffee 
before  going  to  visit  about  the  property. 


.■'-'OLD  MINE 
N0.2  rf 
t^p ■  (l740'pe/ow 

I  VH&^°-  \695 Above 

w 

•? HORIZON  VIII 

(/940fao*Adit 
Y?64,   "  Surface 

I  504  Above  Sea  level 


XObXCUT 
Adit 
SeaLevel 


The  part  shaded  thus  Y         \  represents  Lode 
worked 'out  during  the  year  with  top  of  filing 
outlined:  the  portion  of  the  excavation  filled 
up  with  debris  is  shown  thus  1— 
The  unshaded  parts  between  the  various  /ere/s 
show  lode  developed  and  remaining  ai      j**^^ 
date  down  to  Horizon  20  .  y~"^=^3 


m 


V F TUNNEL 
^HORIZON  Kill 


==  HORIZON  XII 


— — t-hORIZONXVU 


The  reason  for  the  mean  air 
temperature  at  Horizon  fO, 
being  lower  than  that  at 
Horizon  19,  is  that  during 
December,  January  and  part 
of  February  no  work  was  being 
done  at  Horizon  19,  and  conse- 
quently no  auxiliary  ventilation 
was  required  there.  However, 
Horizon  ?0  has  throughout  been 
played  on  by  air  piped  from  the 
downcast  at  Horizon  18 

79      85      9i       97      103      i09 
Degrees  Fahrenhei+ 

LONOITtTDINAL  SECTION  OF  MORRO  VELHO  MINE  OP  ST.  JOHN    DEL    REY    MINING    CO.      ALSO    TEMPERATURE 

CHART.  AT  THE  RIGHT 


[4901  Below  Adit 
IhORizon xvin  \SiZ6'     •■    Surface 
\d458     ••    SeaLevel 


[SSOf Below  Adit 
horizon  XX\S8?b~ ,    ■■   Surface 
\5058     -   SeaLevel 


All  temperatures  taken  in  downcast 


company,  organized  in   L830  for  working  a 

gold  mine  in  Brazil.     In   L834  the  company  acquired  its 
Morro    Velho   mine,   which,   with 
few  in''  rruptio  been  operated  ever  since. 

At    present    the   i  ine   i  [aims   the   world's   record    for 
,l',I,,i'-   '  b<  Lng    5,82C    ft.   below  the 

surface,  ani  .,    pians  .,,.,.  l|llU   |„,m„. 

prepared  to  sink  another  shaft  1,200  ft.  below  the  pre  en1 
1"v'""-'  level.  Geo  <  ,\~  ,  the  able  and  optimistic 
mine  raperintendent,  who  has  been  in  charge  for  32 
years   and    i-   mainh  for   the   great   success 

">'  ',l"  compan;  .state  last  annual  report  that  "it 

appears  that  at  any  ral  ,   sup. 

1  ie  in  size  and  value  to 

horizon  26    (a   verti  a]  depth  of   ".  j,)  be 


No  one  can  visit  the  Morro  Velho  without  being  im-' 
pressed  with  the  order  and  neat  appearance  of  the  plant. 
Situated  in  a  hilly  region  at  an  elevation  of  2,774  ft. 
above  sea  level,  with  surrounding  hills  considerably  high- 
er and  the  steep  slopes  covered  with  tropical  vegetation, 
the  whole  effect  is  most  pleasing.  One  is  reminded  of 
Grass  Valley,  Calif.,  the  most  beautiful  mining  cam])  in 
the  United  States,  although  there  are  many  important 
differences.  While  the  shrubs  and  small  trees  covering 
the  slopes  make  a  pleasing  setting  to  the  camp,  they  are 
to  be  avoided  as.  much  as  possible,  as  they  harbor  the 
tiny  pestiferous  garrapatos  (a  species  of  ticks),  which 
are  so  poisonous  to  most  persons  that  a  high  fever  may 
result  from  the  bites  of  a  number  of  them.  Other  in- 
sects that   burrow  beneath  the  toenails  of  the  workmen, 
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whence  they  are  extracted  with  difficulty,  and  still  others 
thai  lay  their  eggs  beneath  the  skin,  where  the  grub 
feeds  upon  the  tissues,  make  one  think  at  times  that. 
tropical  scenery  and  physical  comforts  are  incompatible 
and  it  would  be  well  to  saeriliee  the  runner  for  the  latter. 
The  insect  pots  do  not  cuiiline  their  attention  to  the 
workmen,  but  also  ravage  their  houses.  Only  recently 
the  Casa  (irande  and  company  offices  had  to  be  repaired 
at  the  cost  of  about  $5,000  because  of  the  white  ants 
having  eaten  the  heart  of  the  supporting  timbers  until 
only  shells  remained,  although  to  all  outside  appearances 
the  supports  were  perfectly  sound. 

Vein  Dips  at  45°  and  Gold  Occurs  Chiefly 
with  arsenopyrite 

The  country  rocks  of  the  Morro  Velho  region  consist 
nt'  calcareous  schists  which  have  been  greatly  sheared  in 
places  with  the  development  of  considerable  mica  and 
chlorite.  The  orebody,  which  is  lenticular  in  a  vertical 
direction,  dips  into  the  earth  at  an  angle  of  about  45°. 
The  accompanying  longitudinal  section  shows  a  side  view 
nt  the  workable  parts  of  the  vein.  The  vein,  however, 
continues  farther  but  becomes  too  narrow  to  be  worked 
profitably.  The  average  width  of  the  orebody  is  10  to 
12  ft.,  with  a  maximum  width  of  33  ft.  In  certain 
places  it  has  been  found  profitable  to  follow  the  vein 
until  the  width  decreases  to  1  ft.  The  stope  length 
throughout  most  of  the  mine  is  about  GOO  ft,,  but  in 
the  recently  opened  levels  is  almost  1,000  ft.  While  the 
orebody  is,  in  the  main,  approximately  vertical,  there  are 
occasional  irregularities,  and  at  certain  places  a  ver- 
tical cross-section  would  appear  much  like  the  letter  S. 

There  is  no  gouge  present,  and  the  schistosity  of  the 
rocks  being  parallel  to  the  orebody  although  away  from 
the  vein,  the  strike  of  the  country  rocks  is  quite  dif- 
ferent in  direction,  indicating  that  the  region  suffered 
greatly  by  compression  after  the  deposition  of  the  ore. 

The  orebody  consists  mainly  of  quartz,  siderite,  dolo- 
mite, calcite,  forming  the  gangue  materials  and  containing 
the  sulphides — pyrrhotite,  pyrite,  arsenopyrite  and  a 
small  amount  of  chaleopyrite.  The  arsenopyrite  carries 
most  of  the  gold;  free  gold  is  rarely  seen.  Bands  of 
quartz  with  practically  no  sulphides  are  sometimes  found. 

Mine  Now  Worked  Through  Series  of  Shafts 
and  Adits 

In  the  early  operations  of  the  mine  the  opencut  mining 
method  was  employed  and  the  walls  were  supported  by 
heavy  timbers.  With  increasing  depth  it  became  more 
jdifficult  to  support  the  walls,  and  after  a  serious  fall  of 
'rock  which  closed  the  mine  for  some  time,  two  parallel 
-hafts  were  sunk  in  the  country  rock  near  the  vein.  From 
the  bottom  of  these  shafts  a  cross  tunnel  was  run  to 
intersect  the  vein  some  distance  below  the  old  workings. 
An  adit  strikes  these  shafts  324  ft.  from  the  surface. 
•As  shown  in  the  longitudinal  section,  in  order  to  reach 
the  bottom  of  the  mine,  one  goes  through  the  adit  to 
Shafts  C  and  D  and  then  descends  in  a  vertical  shaft 
1,940  ft.  to  Horizon  8.  Passing  through  Tunnel  E  about 
►00  ft.  to  the  top  of  Shaft  E,  which  is  1,160  ft.  deep, 
.me  descends  to  Horizon  12.  In  succession,  through 
runnel  F.  Shaft  F.  Tunnel  G  and  Shaft  G,  Horizon  20, 
which  is  5,826  ft,  below  the  surface,  is  finally  reached. 
Every  300  ft.  drifts  are  run  to  the  orebody.  When  we 
visited  the  mine,  the  drifts  at  Horizons  19  and  20  had 


no!  yet  reached  the  orebody.  It  is  expected  that  ore 
will  lie  taken  from  Eorizon  19  by  .June,  1916,  and  from 
Horizon  20  in  April,  1911 

The  ore  as  mined  is  brought  to  the  surface  at  once, 
as  it  has  been  found  that  the  contact  of  the  surface  air 
fanned  into  the  mine  for  ventilation  quickly  oxidizes 
the  broken  ore  with  the  formation  of  sulphuric  acid  and 
consequently  more  cyanide  is  required  in  the  treatment 
of  the  ore.  The  pressure  in  the  deeper  horizons  that 
are  now  being  worked  is  so  great  that  the  stopes  must 
be  filled  at  once.  Formerly  the  mill  tailings  were  used 
for  filling,  hut  as  considerable  heat  was  generated  in 
the  oxidation  of  the  pyrite  which  continued  after  the 
refuse  had  been  returned  to  the  mine,  it  became  nece 
sary  to  use  other  material.  Rock  quarried  near  the  mouth 
of  the  mine  is  now  used  for  this  purpose. 

Hydraulic  winding  engines  are  used  in  Shafts  C  and  D, 
hut  below  are  engines  driven  by  compressed  air.  About 
30  mules  are  used  in  the  mine,  but  as  the  mortality  aiming 
these  animals  is  in  some  years  as  great  as  b0%  and 
besides  in  the  hot  mine  the  conditions  are  less  sanitary 
because  of  them,  it  is  planned  to  substitute  accumulator 
electric  locomotives  made  by  the  General  Electric  Co. 

The  men  employed  in  the  mine  are  native  Brazilians, 
mixtures  of  the  aboriginal  Indians,  the  negroes  brought 
from  Africa  as  slaves,  and  the  Portuguese.  As  there 
are  practically  no  race  distinctions  in  Brazil  except  in 
some  of  the  larger  cities,  the  three  races  have  intermar- 
ried to  a  greater  extent  than  in  any  other  country  in 
the  Western  Hemisphere.  In  general  the  laborers  are 
both  lazy  and  inefficient,  and  in  addition  the  supply  was 
decidedly  deficient  until  the  European  War  caused  the 
cessation  of  railroad  building  throughout  the  country. 
To  remedy  this  condition  the  company  tried  the  experi- 
ment of  importing  some  Japanese  workmen  a  few  years 
ago,  but  this  proved  to  be  a  failure,  as  the  men  soon 
deserted  in  spite  of  the  fact  that  the  company  employed 
all  possible  means  to  make  them  comfortable.  On  an 
average  there  are  about  2,500  natives  employed  by  the 
company,  and  they  are  paid  about  $1  a  day  for  ordinary 
work.  The  men  working  on  the  surface  receive  less ; 
some  women  employed  at  the  picking  tables  receive  about 
25c.  a  day. 

In  the  upper  levels  there  was  considerable  water,  but 
in  the  lower  workings  it  is  necessary  to  sprinkle  the 
passageways  to  keep  down  the  dust.  The  dust  from  the 
drills  has  had  some  effect  in  causing  lung  trouble  among 
the  wrorkmen,  but  by  no  means  to  the  same  extent  that 
it  has  on  the  Band. 

Ventilation  Now  One  of  the  Chief  Problems 

One  of  the  most  interesting  problems  that  the  com- 
pany has  had  to  solve  is  that  of  ventilation.  With  in- 
creasing depth  the  mine  has  continually  grown  hotter, 
although  fortunately  at  a  rate  lower  than  that  prevailing 
in  some  parts  of  the  world.  The  average  rate  of  in- 
crease is  about  1°  F.  for  every  125  ft.  of  increase  in 
depth.  Nevertheless,  at  this  comparatively  low  rate,  in 
the  lowest  workings  the  temperature  of  the  rocks  is  no 
F.  and  the  air  pumped  from  the  surface  is  slightly  more 
than  100°  F.  The  workmen  are  covered  with  perspira- 
tion all  the  time  they  are  in  the  mine,  and  it  has  be- 
come apparent  that  their  efficiency  is  reduced.  Up  to 
the  present  the  air  driven  into  the  mine  by  Si: 
has   been    the   ordinary   air  of  the  surface.      During   the 
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hot  inontl  ber,  January,  February  and  March 

this  air  has  a  temperature  above  70  !'.  a1  the  surface. 
As  it  is  forced  into  the  mine,  it  increases  in  tempera- 
compression,  at  the  approximate  rate  of 
1°  F.  for  everj  L80  ft.  increase  in  depth  and  conse- 
quently is  very  hoi  when  it  reaches  the  bottom  of  the 
mine,  and  upon  the  workmen  is  mainly 

to  ation  of  the   perspiration.     At  times, 

however,  the   humidity  of  the  air  before  being   fanned 
-  high  and  the  evaporation  of  the  water 
used  to  sprinkle  the  mine.further  increases  the  humidity 
until   its  cooling  effed    is  greatly  reduced.     As  th«'  air 
reed   to   tiw   bottom  of  the  mine  directly  and  then 
through    the    upper    levels,    the   hottest   stopes   are 
.i   short   distance  above   the   Lowest    workings. 
For  some  time  the  company  has  been  working  on  a 
in  for  cooling  and  drying  the  air  before  introducing 
it    into   the    mine,   and    no   doubt   this   will   soon    be    in 

In  his  latest  report   Mr.  Chalmers  states:     "'There  are 

many  other  causes    lor  increase   in   temperature   in   the 

mine    -those   due   to   the   friction   of  the   air,   heat   from 

machinery,  lights,  decomposition  of  mineral,  heat  from 

of  men  and  animals,  etc. — but  the  heating  ef- 

ii'om  the  rock  anil  that  due  to  the  compressing  of 

the  atmosphere   as   it   descends   into    depth   are.    in    the 

,  the  most  serious,  and  it  is  evident  that 

unless  tin   aii-  as  it  enters  the  mine  is  made  considerably 

i    than   the   average   surface   temperature,   it  would 

in   descending   into  depth  arrive  at  a   point   below  the 

lottom,  where  its  temperature  would  not  allow 

to  work." 

Oee  Cyaxided  After  Mechanical  Concentration 

The  ore  treatment  is  divided  into  two  parts — the  me- 
chanical, whi ucentrating  tables  are  used,  and   the 

cal,   or   cyanide,   treatment.     Only   the  mechanical 

entration  will  be  described. 

The  ore  is  brought  out  through  an  adit  321  ft.  below 

the  m  ie  surface  shaft  and  taken  up  an  incline 

m  11.     Ii   first  passes  through  a  Blake  crusher  and 

then  o  mmel  with  3-in.  openings.     The  oversize 

circular  picking  table  where  women 

pick  out  thi  ■     country    rock.     The  ore  left  on 

gh   a    smaller   Blake   crusher  and 

the  undersize  ■•'<  the  trommel.     It  is  then  fed  auto- 
ally  to  the  There  are  one   hundred   and 
twenty   750-lb.  ami  ten   1. 200-Hi.  stamps.     The   feed   of 
i  -  9  of  clear  wafer  to   1    of  rock,  and 
'ii'-  stamps  i-  9  in.     The  stamp  pulp  passes 
,l"'",:                              hor-bronze  screens  ami  thence  to 
three-,!.        ,               ;, tliles. 

■  in  thi<  first  line,  the  tailings  from 

«  mill-  while  the  concentrates  are 

farther  treated  -  econd   line,  where 

■  tube  mills  and  the  concentrates 

to  10  more  tables   in   the  same  line.     The  concentrates 

from   the   10  tab]  er   four  other  tables   in    the 

third  line.     Prom  the  ables   al I    i"','    of  the 

gold  i-  an     leaned  by  being  tipped 

■  i     til     cashed  by  spray- 
rom  one  end 
to  the  ot  half-hour. 

mills,  the  tailings  from  the 
the  overflow  going 


directly  to  the  cyanide  plant  and  the  settlings  to  the 
mill-  for  further  grinding.  In  the  tube  mills  the  com- 
pany has  recently  substituted  for  the  foreign  flint  peb- 
bles, formerly  used,  some  extremely  hard  low-grade  gold 
ore  from  its  Cuiaba  mine  on  the  Santa  Barbara  branch 
of  the  Central  E.R.  The  ore  is  partly  ground  in  a 
rough  tube  mill  at  Cuiaba,  where  there  is  available  power, 
and  in  that  way  a  freight  saving  is  effected. 

Hydro-Electric  Power  Es.sential 

The  power  used  by  the  company  is  hydro-electric,  ob- 
tained from  the  Ilio  de  Peixe,  which  supplies  about  3,500 
hp.  During  the  dry  months  some  auxiliary  steam  and 
gas  power  is  required.  During  the  last  few  years  the 
rainfall  has  been  inadequate,  the  total  for  the  year  ended 
February,  1915,  being  only  42.51  in.,  while  the  average 
L875  was  65.34  in.  This  reduction,  coupled  with 
the  necessity  of  additional  power  on  account  of  the  in- 
creased depth  of  the  mine,  will  shortly  compel  the  com- 
pany to  build  another  hydro-electric  plant  along  the 
same  river.  As  all  the  coal  consumed  must  be  brought 
from  England  or  the  United  States  at  great  expense,  the 
company  must  continue  to  rely  almost  exclusively  on 
wale r  power. 

During  the  year  ended  Feb.  28,  1915,  there  was  a 
total  of  199.234  tons  of  ore  mined;  4.11%  was  rejected 
and  191,500  tons  crushed.  The  gold  and  silver  from 
this  was  sold  in  London  for  $2,215,805,  an  average  of 

$11.57  per  ton  of  ma- 
terial milled.  The 
profits  amounted  to 
$700,287.  At"  that 
time  the  ore  reserves 
totaled  699,704  tons, 
a  supply  sufficient  for 
3>1 2  years'  work. 
When  the  tunnels  be- 
ing driven  at  Hori- 
zons 19  and  20  reach 
the  orebody,  an  ap- 
proximately equal 
amount  of  reserves 
will  be  added,  so  that 
the  mine  bids  fair  to 
continue  its  long  and  prosperous  career  for  years  to  come. 
The  Passagem  mine  of  the  Ouro  Preto  Gold  Mines 
of  Brazil,  Ltd.,  is  about  8  mi.  east  of  Ouro  Preto  and 
a  lew  miles  from  Mt.  Itacolumi,  from  which  the  name 
itaeolumite  (flexible  sandstone)  has  been  derived.  In- 
cidentally, it  is  interesting  to  know  that  North  Carolina 
produces  finer  specimens  of  itaeolumite  than  can  be  ob- 
tained at  the  type  locality. 

The  town  of  Passagem  has  a  population  of  about  3,000, 
all  dependent  upon  the  mine.  About  the  mining  prop- 
erty the  superintendent,  Arthur  J.  Bensitsan,  has  directed 
and  encouraged  the  planting  of  flowers  of  all  kinds,  and 
few  places  can  boast  of  such  magnificent  roses,  fuchsias 
and  poinsettias. 

The  Passagem  mine  is  the  second  gold  mine  in  Brazil 
in  importance  and.  like  the  Morro  Velho,  is  very  old. 
yet  shows  little  indication  of  approaching  exhaustion. 
Baron  von  Eschwege,  a  Prussian  mining  engineer  whe 
was  employed  by  the  Portuguese  government  to  investi- 
gate the  gold  mines  of  Brazil,  opened  the  Passagem  mint 
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in    MIT  and,  it    is  said,  installed   there  the  first   stamps 
Used  in  thai  country. 

The  country  rocks  of  the  region  consisl  of  quartz  schists 
or  quartzites  overlain  l>\  itabirite,  a  rock  consisting  of 
alternating  lamina-  of  specular  hematite  and  fine  quartz 
sand.  In  places  the  itabirite  consists  of  loose  flakes  of 
specular  hematite  (jacutinga) ,  while  the  same  formation 
a  few  miles  distant  contains  extensive  deposits  of  high- 
grade  iron  ore  that  have  recently  attracted  the  atten- 
tion of  the  world. 

Ouro   Preto  Works  Two  Lodes,  Separated  Usually 
by  Several  Feet  of  Barren  Quaetzite 

The  ore  horizon  is  found  at  the  contact  of  the  quartzite 
and  itabirite  and  dips  to  the  southeast  at  varying  angles, 
lint  in  most  places  from  15  to  20°.  The  lodes  are  of 
two  kinds:  Close  to  the  contact  are  the  white  lodes, 
consisting  mainly  of  a  white-quartz  gangue,  while  below 


ROCK  WORK   AT   PASSAGEM    MINE 

these  are  the  black  lode-,  containing  principally  black 
tourmaline.     The  white  lodes  are  practically  continuous 

and  lie  in  the  quartzite  close  to  the  itabirite,  separated 
from  it  by  a  thin  layer  of  altered  itabirite  ranging  in 
thickness  up  to  is  in.  This  Kami  of  altered  rock  is 
known  as  guia  (guide  rock).  The  lodes  are  irregular, 
varying  in  thickness  up  to  36  ft.  and  extending  through 
two  or  three  levels  in  certain  parts  of  the  mine.  The 
gold  is  irregularly  distributed  throughout  the  quartz, 
occurring  in  dark  streaks  or  patches  associated  with  tour- 
maline, pyrrhotite  and  arsenopyrite.  The  gold  is  prin- 
cipally in  the  arsenopyrite  as  in  the  case  of  the  Morro 
Velho  mine. 

The  black  lodes  consist  mainly  of  black  tourmaline,  pyr- 
rhotite and  arsenopyrite,  with  some  quartz.  These  lodes 
arc  smaller,  seldom  more  than  '■>  1't.  in  thickness,  and 
are  found  beneath  the  white  lodes.  In  places  the  two 
lodes  are  in  contact,  but  in  most  instances  several  feet 
of  barren  quartzite  separate  them.  The  black  lodes  are 
much  richer,  but  the  expense  involved  in  searching  for 
them  and  their  small  size  decrease  their  importance. 


The  ore  as  taken   in. m  the  aboul   $"t   a 

ton.  Occasionally  ore  running  only  $5  a  ton  is  removed, 
but  this  is  i, nly  done  when  it  i-  obtained  with  little  ad- 
ditional expense  while  driving  levels  and  stopes. 

At  the  920  m.  L<  ve\  a  poi  ke1  of  ore  containing  aboul 
$2.50  a   toii   was  recently   found    in   the  overlying    itabirite. 

which  i-  lit'  considerable  interest,  a-  pre, ~\ ..    qo  gold 

had  been  found  in  that  rock  by  the  presenl  company. 
However,  in  the  early  days  considerable  mining  was  done 
in  the  itabirite  in  this  vicinity,  as  shown  by  the  exten- 
sive  dumps. 

Much  cyanite  i-  found  in  the  quartzite  a  3hori  dis- 
tance below  the  black  lodes,  but  no  gold.  When  the 
cyanite  is  encountered,  no  further  search  is  made  for 
ore.  However,  near  Ouro  Preto,  a  few  miles  distant, 
numerous  quartz  veins  have  been  worked  in  that  rock. 

The  ores  have  been  formed  by  ascending  highly  heated 
waters  that  replaced  the  quartzite,  and  in  places  one  can 
see  the  lines  of  stratification  passing  from  the  quartzite 
into  the  orebodies,  both  the  black  and  also  the  white  lode-. 
The  presence  of  some  minerals  commonly  found  in  pi 
matites  indicates  that  the  veins  are.  in  part,  at  least,  of  a 
pegmatitic  character  and  somewhat  dilTercnt  from  the 
ordinary  quartz  veins.  There  is  no  doubt  of  the  con- 
tinuity of  the  orebodies  to  depth-  below  the  levels  now 
being  worked. 

At  the  T;  0-m.  level  a  disturbed  zone  has  been  encoun- 
tered that  in  direction  corresponds  with  a  prominent 
valley  that  cuts  across  the  country.  There  are  here  num- 
erous folds  and  a  few  small  faults,  so  that  it  is  difficult 
to  'keep  the  inclined  shaft  in  the  foot  wall  a  shori 
tance  beneath  the  orebodies  except  by  occasional  cha 
in  slope.  The  value  of  the  ore  in  the  disturbed  area 
is  lower  on  account  of  much  rock  being  mixed  with   it. 

Mine  Opened  Through  Tiu;ee  Inclined  Shafts 

The  mine  i.-  worked  by  means  of  three  inclined  shafts 
that  start  at  the  mill  and  diverge  underground.  I 
cut-  from  the  shafts  are  driven,  keeping  near  the  contact 
of  the  quartzite  and  itabirite.  When  ore  worth  stoping 
is  encountered,  a  6-ft.  slice  is  taken  above  the  drift  level 
and  the  old  openings  are  filled  as  the  work  advances. 
Practically  no  timber  is  used  in  the  mine:  the  guia  forms 
a  good  roof  in  mosi  plai  es,  bur  where  it  is  broken  through 
the  itabirite  scales  off  badly.  The  rock  used  for  filling 
consists  of  the  quartzite  in  part  obtained  in  running 
drifts  in  search  of  the  black  lodes.  The  quartzite  breaks 
readilv  into  thin  slabs  well  adapted  for  the  construction 
of  retaining  walls  and  arches,  such  as  shown  in  an  accom- 
panying illustration.  In  the  upper  levels  there  is  some 
water,  but  this  is  carried  out  through  a  tunnel  into  the 
deep  gorge  that  cuts  through  the  property. 

The  gently  inclined  shafts,  following  the  orebodies  and 
approximately  parallel  with  the  slope  of  the  hill,  have 

tided  so  far  from  the  mill  that  a  vertical  shaft  has 
recently  been  sunk  which  strikes  the  ore  horizon  at  a 
depth  of  about  '300  m. 

The  power  for  mine  and  mill  is  supplied  from  the 
Carmo  Eiver.  During  the  dry  season  the  supply  is  in- 
adequate so  that  a  new  hydro-electric  plant  is  in  pi 

Qstruction  a  short  distance  below  the  mill.  A  ditch 
and  tunnel  are  being  excavated  along  the  side  of  the 
stream  through  which  the  water  will  be  diverted 

tied  that  will  furnish  an  addition  of  300 
hp.  to  that  already     — i 1. 
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The  mill  is  picturesquel}    situated   along  one  side  of 
I     :      ,   i;    :  :     ...  hich   Doctor  Derb]    has 
likened' to  Watkins  Glen.     The   lower  part  of  the  mill 
almost  fills  .  and  as   it    is  extended,  as  it  will 

:;.  it  will  entirely  bridge  the  river. 
No  new  features  are  involved  in  the  mill.     After  pass- 
ing across  a  picking  table,  where  aboul   10$    is  rejected, 
remaining  ore   is    passed   over  a   grizzly   with   2-in. 
open  e  passes  through  a  Blake  crusher 

and  then,  joining  the  undersize  from  the  grizzly,  is  fed 
The  pulp  from  the  stamps  passes  over 
blankets  1  ft.  long  and  20  in.  wide,  where  much  of  the 
3i  i'  sulphides  and  gold  is  collected.  At  intervals  the 
tli.v,  ,,i  pulp  is  shut  off  wink'  hoys  replace  the  old  blankets 
with  clean  ones.  The  further  mechanical  treatment  con- 
sists  of  passing  the  material  over  vanners  where  fine 
sulphides  and  gold  are  collected.     The  final  process  of 

i rery  is  by  cyanidation. 

The  production  figures  for  1914  are  the  latest  avail- 
able.    During  that  year  there  was  a  total  of  80,138  tons 
of  ore  treated  in  the  mill  from  which  27,085  oz.  of  gold 
were  recovered.     This  bullion  sold  for  $556,800,  an  aver- 
of  a   little  los  than  $'<    per  ton  of  ore  milled.     The 
res  on  Dec.  31,  191  1.  were  1 12,678  tons. 

l'o  A i; ri 1 1  b  I..  II.  Street* 

To  the  body  of  mining  law  the  Montana  Supreme  Court 
lately  added  an  instructive  discussion  of  the  history  of 
extralateral  mining  rights,  at  the  same  time  making 
i'  the  rules  which  are  to  determine  conflicting  claims 
to  orebodies  in  that  state.  The  opinion  appears  in  the 
of  Anaconda  Copper  Mining  Co.  vs.  Pilot-Butte 
Mining  Co..  156  Pacific  Reporter,  409. 

After  declaring  thai  the  effect  of  Sec.  2322  of  the 
United  States  Re\  ised  Statutes  is  such  that  discovery  upon 

ore  which  cuts  at  leas!  i f  the  parallel  end 

[aim  and  has  its  apex  within  the  surface  lines 

tended  downward   rertieally  gives  to  the 

locator  exclusive    possession    of   the   surface   and  of   all 

.   lodes  and   ledges   therein    throughout  their  entire 

depth,  although  such  veins,  Lodes  or  ledges  so  far  depart 

from   a   perpendicular  in    their  course  downward   as  to 

:  outside  the  vertical  side  lines  of  such  location,  the 

court  - 

The  common  law  would  give  to  each  of  these  claims  all 
orebodies  beneath  its  surfai  ■  The  right  which  a  locator  has 
to  follow  his  vein  on  its  dip  beneath  the  surface  of  another 
claim  is  purely  of  statutory  origin.  The  statute  is  but  the 
outgrowth  of  mining-  rules  and  regulations  in  force  in  Cali- 
fornia, Nevada  and  nth.  i  territory  before  the  Con- 
gress enacted  the  first  statute  In  1866;  and  these  rules  and 
regulations  the  result  of  the  application  to  exist- 
ing conditions  of  the  Spanish  ordinances  in  force  in  Mexico, 
with  possibly  some  ideas  borrowed  from  the  customs  of  the 
High  Peak  of  Derbyshire  and  the  laws  of  Prussia.  .  .  .  The 
doctrine  of  extralateral  rights  had  its  origin  in  the  theory 
that  it  is  the  vein  which  is  actually  located  and  that  the  sur- 
face Is  a  mere  incident,  necessary  for  the  convenient  develop- 
ment of  the  mine. 

After  apply  -    ,       •     ;,,   0f   ,1„,    |;,.. 

vised  S  ere  two  oi 

unite,  the  o  ke  the  i  ein    i 

lint  of  union,  including  all  the  space  of  the  intersec- 
tion, the  coi 

By  some  of  the  courts  and  text-writers  it  is  said  that  :o 
entitle  a  claimant  to   extralateral   rights  there   must  be   con- 

•Attorney  at  law,  829  Security  Building,  Minneapolis,  Minn. 


tinuity  of  vein  from  the  apex  to  the  ore  in  dispute;  by 
others  that  there  must  be  identity  of  vein.  It  is  of  little 
moment  here  which  of  these  statements  is  correct;  but 
that  there  must  be  continuity  of  right  in  the  locator  who 
seeks  to  follow  a  vein  from  the  apex  within  his  claim  to  the 
ore  beneath  the  surface  of  another  claim  is  in  effect  the 
holding  of  this  court,  and  its  correctness  in  our  judgment 
cannot   !•>■  gainsaid. 


JBffss.snMsura  Mltmes3©,!  EDssp©s»ftSj,  Il^flS 

Of  all  Brazil's  ores,  manganese  is  the  only  one  that 
has  Found  a  place  among  the  more  important  of  the 
country's  exports.  The  United  States  has  always  been 
Brazil's  best  customer  for  manganese  ore,  and  the  trade 
within  the  last  few  years,  and  especially  since  the  estab- 
lishment of  the  Steel  Corporation's  United  States  & 
Brazil  Steamship  Line,  has  increased  considerably.  The 
line  seems  not  only  to  have  solved  the  problem  of 
securing  return  cargoes,  which  in  past  years  had  been  the 
difficulty  of  all  shipping  ventures  between  the  United 
States  and  this  coast,  but  it  has  built  up  a  substantial 
trade  for  the  Brazilian  state  of  Minas  Geraes,  and  sup- 
plied much  freight  to  the  government-owned  Central 
Railway  of  Bfrazil.  Of  the  288,671  tons  of  manganese 
ore  exported  by  Brazil  in  1915,  the  United  States  took 
266,2*3 1  tons. 

The  export  of  gold  bars,  valued  at  $2,390,719,  the 
annual  output  of  the  only  two  important  gold  mines  in- 
the  republic — owned  and  operated  by  British  capital — ' 
was  greater  than  during  either  1913  or  1914,  and  all  of 
it  went  to  Great  Britain. 

Monazite  sand,  exported  almost  entirely  from  the  port 
of  Victoria,  state  of  Espirito  Santo,  from  which  is  ex- 
tracted the  component  thorium  used  in  the  manufacture 
of  gas  mantles,  declined  in  1915.  The  exports  amounted 
to  only  439  tons,  or  less  than  one-third  the  shipments 
in  1913.  France,  which  imported  more  than  50%  of 
the  total  in  1913,  imported  none  in  1914  or  1915.  the 
entire  export  going  to  the  United  States. — Commerce 
Reports  of  United  States  Department  of  Commerce. 


In  an  address  delivered  by  W.  II.  Dawe,  president  of 
the  Transvaal  Chamber  of  Mines,  at  the  annual  meeting 
held  in  Johannesburg,  Mar.  27,  1916,  the  following  state- 
ment was  made  relative  to  the  war  burdens  that  are  being 
borne  by  the  Transvaal  gold  mines: 

At  the  last  annual  meeting  reference  was  made  to  the  sub- 
ject of  the  special  war  levy  of  £500,000  on  the  profits  of  the 
gold-mining  industry.  The  president  stated  that  no  protest 
had  been  entered  against  this  special  tax,  as  it  had  been  made 
perfectly  clear  that  it  was  not  to  be  of  a  recurring  nature. 
The  chamber  has  now  been  notified  that  the  government  pro- 
poses to  levy  the  same  amount  again  this  year  on  the  mining 
industry,  in  addition  to  the  ordinary  profits  tax.  Your  execu- 
tive recognizes  that  the  gold-mining  industry  has  to  bear  its 
fair  share  of  taxation,  permanent  or  temporary,  but  submits 
that  that  is  not  the  position  which  obtains.  Last  year  the 
increased  taxation,  in  addition  to  the  special  levy  on  the  gold 
mines,  was  estimated  at  £1,464,000 — that  being  the  amount  of 
the  estimated  extra  yield  from  customs  and  excise  and  from 
the  Income  tax.  Thus,  while  the  direct  government  revenue 
from  the  gold-mining  industry  was  increased  approximately 
from  £1,. -,00, lino  to  £2,000,000 — or  33J% — the  increase  in  the 
revenue  borne  by  the  rest  of  the  country  was  approximately 
from  £9,500,000  to  £11,000,000 — only  16% — and  beyond  question 
a  large  part  of  this  16%  was  also  borne  by  the  gold-mining 
industry  directly  and  indirectly. 
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TEne  Eimgle  F^uiinniace  for  RedlistiUMmij 

Spelter 


By 


SYNOPSIS — An  improved  form  of  furnace  de- 
signed for  zinc  redistillation  is  the  result  of  the 
strong  demand  for  high  grade  spelter  since  the  be- 
ginning  of  the  ivar.  The  design  takes  advantage  of 
experience  that  has  shown  the  desirable  points  to  be 
incorporated.  The  form  of  furnace  is  described,  as 
is  also  the  hind  of  retorts  used,  methods  of  charg- 
ing and  discharging  and  the  condensers  used. 

Ever  since  the  beginning  of  the  European  War  there 
lias  been  an  unprecedented  demand  for  high-grade  spel- 
ter, which  has  been  met  in  part  by  redistilling  common 
spelter  and  galvanizers'  dross.  The  furnaces  commonly 
employed  for  this  purpose  are  uneconomical.  An  im- 
proved  furnace  designed,  patented1  and  successfully  used 
by  me  is  shown  in  the  accompanying  illustration.  This 
furnace  was  first  built  and  developed  in  a  dross  smeltery 
at  Trenton,  N.  J. 

The  illustration  shows  an  eight-retort  furnace.  While 
B  furnace  of  this  type  admits  of  several  modifications,  it 
has  been  found  in  practice  that  one  of  that  size  gives  the 
best  results  as  regards  time,  quantity  and  quality  of 
product.  The  efficiency  of  this  type  lies,  by  reason  of 
its  construction,  in  the  proper  distribution  of  heat  at  vital 
points,  where  the  maximum  etfet  oJ   fuel  is  obtained. 

The  retorts  are  grouped  around  a  central  stack  having 
an  upward  draft,  with  Hue-  of  equal  area  and  length 
leading  thereto;  hence  if  all  the  retorts  are  charged  with 
the  same  grade  of  material,  they  will  in  practice  usually 
finish  at  the  same  time. 

The  most  effective  point  of  heating  is  at  the  heel, 
or  bottom,  of  the  inclined  retort.  This  is  accomplished 
by  a  shoulder  in  the  down-draft  flue,  running  parallel 
with  the  bottom  of  retort,  which  deflects  the  flame  against 
the  retort  and  temporarily  detains  it  by  a  contraction 
of  the  flue  leading  to  the  exit  flue  to  the  chimney.  This 
feature  is  peculiar  to  this  furnace,  and  therein  it  differs 
entirely  from  furnaces  of  the  ordinary  type.  The  reten- 
tion of  the  flame  at  this  crucial  point,  with  its  im- 
pingment  against  the  bottom  of  the  retort  and  the 
complete  combustion  of  the  fuel,  is  entirely  due  to  proper 
flue  construction.  It  is  essential  to  keep  the  heel  of  the 
retort  the  hottest  part  in  order  to  avoid  the  chilling  of 
matte  and  heavy  metals  that  constitute  the  impurities  col- 
lecting there  and  the  consequent  formation  of  heavy 
crusts,  largely  iron,  that  tenaciously  adhere  to  the  surface 
of  the  retort  and  are  with  difficulty  removed  if  allowed  to 
harden ;  oftentimes  at  the  sacrifice  of  a  retort.  Moreover, 
the  accumulations  of  such  crusts  seriously  handicap  the 
heating  effect  and  result  in  decreased  production  of 
spelter.  The  retort  ordinarily  used  in  this  furnace  is 
bottle-shaped  and  is  made  of  graphite  with  a  clay  binder. 
The  No.  8  size,  ordinarily  employed,  will  hold  750  lb. 

The  production  of  a  furnace  of  the  type  shown  may  be 
generalized  as  follows:  Eight  retorts,  each  charged  with 

•Metallurgist,   Clarksburg,  TV.   Va. 
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700  lb.  dross  5,600  lb.,  which  is  distilled  in  18  hr., 
or  7,46  l  Hi.  in  '.'  I  hr.  --  933  lb.  per  retort,  «  ith  an  ap- 
proximate yield  of  75$  to  889?  nl'  bigh-gradi 
analyzing  from  99.90$  to  99.98$  Zn.  This  duty  de- 
pends somewhat  upon  the  grade  of  dross  treated  whether 
previously  sweated  (in  which  case  iron  is  the  dominating 
contaminant,  lead  being  practically  absent  by  reason  of 
the  liquation  or  sweating  process),  when  the  yield  is 
low  but  the  quality  high;  or  unsweated,  when  lead  pre- 
dominates as  the  contaminant,  and  there  is  a  higher  yield 
on  account  of  the  dross  not  having  been  subjected  to  the 
sweating  process,  in  which  case  the  quality  of  the  metal 
produced  is  dependent  upon  the  skill  and  experieni  e  of 
the  operator  of  the  furnace. 

Practice  and  Operation" 

In  practice  the  furnace  is  operated  in  two  shifts  of  12 
hr.  each,  two  men  on  each  shift,  for  the  convenience  of 
the  furnace  permits  one  man  to  look  after  four  retorts, 
do  his  own  firing,  draw  metal,  etc.  An  overhead  trolley 
encircling  the  furnace  (not  shown  in  the  illustration) 
carries  a  supporting  cradle  in  which  rests  a  bottom-pour 
graphite  crucible,  whereinto  the  condensed  metal  is  drawn 
from  the  condenser  of  each  retort  in  succession,  and  thence 
poured  into  iron  molds  previously  blackleaded,  the  bottom 
pour  obviating  the  necessity  of  skimming.  Hence  the 
molten  metal,  generally  drawn  at  a  high  temperature, 
never  conies  in  direct  contact  with  iron,  for  which  it  has 
a  strong  affinity,  and  is  therefore  uncontaminated. 

This  furnace  in  practice  has  done  the  best  work  with 
the  use  of  a  heavy  bituminous  coal  (coke  serving  equallv 
as  well)  low  in  sulphur,  volatile  matter  and  ash — a  coal 
of  the  George's  (.'reck  or  Pocahontas  grade  being  admira- 
bly adapted  for  service.  Such  fuel,  under  normal  condi- 
tions, is  required  at  the  rate  of  about  1,500  lb.  per  2,000 
lb.  of  dross  or  metal  distilled.  The  furnace  is  adaptable 
also  to  the  use  of  natural  gas  as  fuel :  in  fact,  a  modifica- 
tion of  it  has  been  tried  out  on  is  charges,  and  in  points  of 
economy,  cleanliness,  regulation  of  temperature  and 
ease  of  operation  was  found  to  leave  little  to  be 
c  I  esi  n  -i  1. 

On  the  other  hand,  natural-gas  firing  has  proved  a  for- 
midable foe  to  graphite  and  most  deleterious  in  its  effects 
upon  retorts  of  graphite  composition,  their  life  being  short- 
ened by  at  leas!  75$  .  This  being  considered,  together  with 
the  high  and  ever-increasing  cost  of  retorts,  owing  to  un- 
settled conditions  abroad,  whence  the  materials  used  in 
their  construction  are  obtained,  it  is  expedient  to  protei  I 
the  outer  surface  of  the  retorts  with  a  flame-  and  gas- 
resisting  compound  that  under  continued  heat  will 
eventii  and  offer  the  slightest  friction  to  draft. 

In  practice,  even  with  the  besl  of  coal  or  coke  as  fuel,  1 
have  found  a  greal  saving  in  retorts  by  an  application  of 
a  thin  covering  of  infusible  oxides  in  combination  with 
silicates  that  form  an  efficient  protection  whereby  the 
life  of  the  retorts  has  been  caused  to  average  65  charges; 
on  the  other  hand,  without  this  protection  it  has  rarely 
i  irty. 
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retorts  used  in  this  furnace  have  an  approximate 
,',   Ceylon  graphite  and  32$  of  German 
clay  as  binder.     The  German  clays  are  apparently  given 
the  preference  over  domestic  or  other   foreign  clays  on 
their  tenacity,  thorough  incorporation  and  re- 
fractory qualities.     Since  the  beginning  of  the  war  the 
lanufacturers  here  has  been  exhausted  and  they 
to  su  istitute  domestic  clays,  which 
after  experimentation  may  be  found  to  be  equal  to  the 
imported  article,  but  this  is  yet  conjecture  and   in  the 
meantime  the  user  lnu-t  take  chances  with  the  manufac- 
Should    it   he    proved   that    our    own    clay-    are 
class  of  work,  we  shall   have 
been  b  o  '•  lesson. 

,  hai   less  thai  ars  ago  a  No.  8  retort  (the 

size   preferably   used   in   this    furnace   by   reason   of   its 

ngth  and  efficiency)  was  purchased  tor  $17.50  f.o.b. 

v.     Since  then  the  price  has  soared  until  it  is  now 

almost   threefold,  and   manufacturers   are   unable   to   till 

s  within   what  used   to  be  considered   a   reasonable 

.  owing   to   the  unprecedented  demand  for  graphite 

crucibles    from    the   steel   makers   for   the   production   of 

munitions  of  war. 

itside  dimensions  of  a  No.  8  retort  (Dixon's  num- 
ber)  are:   Length,  35%   in.;  diameter  at  neck.  8%  in.: 
diameter  at   bilge    (or  widest   dimension),   20   in.;   and 
eter  a1    bottom,    II    in.     The  thickness  varies  from 
•."_.  in.  ai  bottom  to  1:;(  in.  at  bilge  and  iys  in.  at  neck, 
miliar  line  drawn  from  the  center  of  the  bottom 
through  the  center  of  the  neck  would  represent  an  inclina- 
.  a>  shown  in  the  drawing.     A  molten  charge 
0  Hi.  id  metal  or  dross  in  a  clean  retort,  will  fill  it  to 
ou1   1 1  \  to  2  iii.  below  the  inner  bottom  of  neck, 
which   is  a  sane  and  safe  method  of  charging,  for  the 
ebullition  of  the  metal  will  not  then  throw  any  of  the 
unrefined  charge  into  the  condenser,  which  is  situated  on 
the  outside  of  furnace  and  inclined  at  the  same  angle  as 
Perfeei  heat   regulation  in  this  furnace  per- 
crea  e  of  50  to  100  lb.  over  and  above  the  usual 
charge  without  danger  of  contamination  of  the  distillate; 
but  this  depends  largely   upon  the  skill  and  care  of  the 
itor. 

I  »ISCHABGING     l'||E    KeTORTS 

The  f  stillation  is  easily   discernible  by  the 

disap  greenish-white  flame  at  the  vent  of 

all  yellowish  flame  taking  its  place.    The 
•  then  detached  from  its  luting  with  the  re- 
tort, aid  all  resii  and  crusts  are  removed 
with  a  long-hand  r.     This  function,  both 
re  and  efficienc]  of  retorts  and  as 
mportant.     A   negligent  and 
tal  of  a  nonde- 
script                    and    lower   the  efficiency  of  retorts  as 
v'*'11  ■  i  it  may  he  well 

is   foe)  much  u'iven 

ie  too  ready  application 

up  >n  the  neck  of  the  retort 

rusts  of  imdetacha- 

k'L'  '   :'  if  taken    in   time.     The 

■     :'    this  country  leave 

e  will  stand 

a,lU-"  :  '  led  and  careless  operator. 

When  the  n  ai     I  ra,  tion  materials  were 

"o™1-  as  three  years  ago,  it  was  possible 


to  construct  a  furnace  of  the  type  herein  described  at 
approximately  $100  per  retort,  or  $800  for  the  furnace 
complete,  equipped  with  retorts,  ready  to  fire,  with  a 
liberal  allowance  for  labor  and  material.  Under  existing 
conditions  it  would  be  wise  to  figure  on  an  increase  of  at 
leasl  50%. 

The  Condensers  Used 

The  bottle-shaped  graphite  retort  was  originally  de- 
signed for  retorting  silver-zinc  scum  obtained  from  the 
desilverization  of  base  bullion  by  the  Parke's  process. 
About  1895  this  type  of  retort  was  used  by  me  in  the 
distillation  of  galvanizers'  dross,  in  coke  furnaces,  and  as 
condenser  another  retort  of  the  same  size  was  employed 
by  sawing  off  the  open  end  of  same  obliquely,  some  dis- 
tance down,  to  fit  over  the  neck  of  the  retort  and  to 
incline  at  the  same  angle  as  the  retort  wdien  luted  on 
with  a  fire-clay  mixture.  This  condenser  was  provided 
with  a  i_.-in.  tap  hole  at  the  bottom,  which  was  plugged 
with  lire-clay  when  in  use,  and  with  a  vent  hole,  slightly 
smaller,  immediately  above.  In  order  to  minimize  rup- 
ture and  breaking  of  these  improvised  condensers  it  was 
found  necessary  to  protect  them  with  a  reinforcement  of 
hoop  iron  in  the  form  of  a  cane,  which  was  not  only  a 
clumsy  contrivance,  but  also  was  expensive.  Not  long 
after  this  I  devised  a  condenser  of  cylindrical  shape,  com- 
posed of  chamotte  with  a  raw  fire-clay  binder  and  had  the 
original  model  made  by  the  Tacony  Crucible  Co.,  of 
Philadelphia.  This  new  form,  by  reason  of  its  easy  shape 
to  fit,  lent  itself  very  readily  to  the  protection  of  a  jacket 
made  of  sheet  steel,  hinged  longitudinally  and  opening 
in  halves,  and  would  outlast  several  condensers,  hence 
could  lie  used  over  and  over  again.  Unfortunately  I 
failed  to  secure  patent  protection,  and  this  pattern  of  con- 
denser  has  been  adopted  by  all  distillers  of  zinc  dross. 
It  may  be  described  as  having  a  thickness  of  wralls  of  li/£ 
in.,  a  bottom  of  2  in.,  internal  diameter  of  9  in.,  extreme 
length  on  top  of  33  in.,  extreme  length  on  bottom  of 
27  in.,  with  a  tapered  or  funnel-shaped  opening  of  10%  in. 
for  attachment  to  retort,  allowing  about  %  in.  all  around 
for  luting  on.  Both  smaller  and  larger  sizes  of  condensers 
than  the  dimensions  here  given  have  been  tried  out,  on  the 
same  size  retort,  with  more  or  less  negative  and  unsatisfac- 
tory results,  so  it  would  appear  that  the  dimensions  given 
satisfy  working  conditions.  A  condenser  of  the  same 
composition  as  the  graphite  retort,  made  by  Dixon  or 
Bartley,  will  give  much  better  results,  inasmuch  as  it  is 
less  absorbent  and  less  likely  to  crack  and  lose  metal, 
but  at  present  its  price  is  prohibitive,  unless  it  is  used  by 
exceptionally  careful  furnace  operators,  in  which  case 
it  will  outlast  five  or  six  fire-clay  condensers,  than  which 
it  is  easier  to  clean  and  far  more  satisfateory  in  every  way. 

Cadmium  Recovery 

In  the  distillation  of  the  residual  dross  (galvanizers') 
from  Prime  Western  spelter  containing' more  or  less  cad- 
mium it  is  sometimes  profitable  to  save  the  cadmium. 
That  may  be  done  almost  completely  by  heat  control  by  a 
fractional  distillation  performed  as  follows:  After  the 
retort  has  been  charged,  the  charge  melted  down  and  the 
condenser  luted  on,  there  emanates  first  from  the  reni 
ure  in  the  form  of  steam,  shortly  followed  by  a 
deep-brown  smoke,  which  represents  the  partial  combus- 
tion of  organic  matter;  following  this,  and  shortly  pre- 
ceding the  characteristic  green-white  flame  of  zinc,  will 
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appear  the  light-brown  fumes  of  cadmium  oxide.  At  this 
juncture,  if  that  metal  is  to  be  saved,  the  vent  is  partly 
closed  and  the  heat  controlled  to  permit  a  condensation 
of  cadmium  in  conjunction  with  the  zinc  vapors,  forming 
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ENGLE   ZINC-  INSTILLATION   FURNACE 


an  alloj  thai  practically  decadmiumizes  the  charge  in 
the  retort.  The  major  part  of  the  cadmium  will  be 
collected  in  the  Srst  drawing  of  metal,  usually  contained 
in  a  slab  of  about  50  lb.;  the  second  drawing  seldom  con- 
tains more  than  O.OOI.V,  (M.  The  firs!  drawing  is  pul 
aside  for  redistillation  and   is  subsequently    enriched   by 

repeated    treat at,   withoul    appreciable   loss   of   either 

metal,  until  cadmium  form  the  principal  and  zinc  the 
negligible  factor  in  value. 


§  JR.©qj^alB=edl  of  Co?m<csr©to 
to  IFlesisft  Ac&EOjm  of  §©si  Washes** 

In  order  to  construct  concrete  that  will  have  the  great- 
est resistive  power  against  the  action  of  sea  water  (and 
also  probably  of  alkali  waters),  it  must  possess  especial 
characteristics.  The  addition  of  puzzplan  in  some  form 
is  widely  practiced  in  Europe  and  appears  to  be  theoretic- 
ally correct.  It  has  no!  been  trad  in  America,  to  the 
author's  knowledge,  but  is  worth  an  exhaustive  test. 
The  amount  should  not  be  over  one  part  for  each  part  of 
cement,  nor  less  than  one-hall'  part. 

Waterproofing  with  substances  that  combine  chemically 
with  the  free  lime  ought  to  be  successful  and  is  worth 
testing.  Between  the  extreme  limits  of  high  and  low 
tides  the  concrete  surfaces  should  lie  faced  continuously, 
without  joints,  with  about  3  in.  of  1  :  iy2  or  1 :  2  mortar, 
made  with  sand  as  specified  below,  well  cured  before  com- 
ing in  contact  with  the  sea  water.  Facing  must  be  placed 
simultaneously  with  the  backing.  The  cement  should  be 
low  in  lime  and  alumina  and  contain  as  little  gypsum  as 
possible. 

Sand  must  be  siliceous,  uniformly  graded  from  fine  to 
coarse,  with  not  less  than  50%  nor  more  than  70%  pass- 
ing through  a  20-niesh  sieve  and  not  more  than  3% 
passing  a  100-mesh  sieve,  ami  must  have  no  organic  mat- 
ter coating  the  grains.  It  must  be  free  from  roots  and 
easily  disintegrated  grains,  such  as  feldspar,  shells,  lime- 
stone and  mica.  It  should  be  wrashed  free  from  clay  ami 
should  show  a  tensile  strength  for  1  :  3  specimens  not  less 
than  the  following  percentages  of  the  strength  of  Stand- 
ard Ottawa  sand  of  the  same  consistency,  using  the  brand 
of  cement  that  is  to  he  used  on  the  work: 

Age  Strength,  % 

1    .lav    85 

3   days    90 

7   days    95 

2S  days   100 

Where  concrete  must  he  exposed  to  sea  water  without 
mortar  facing,  gravel  should  not  he  used.  Broken  stone 
should  lie  hard,  durable  trap,  granite  or  other  dense,  hard, 
insoluble  stone.  It  should  not  exceed  :;i  in.  in  size  and 
should  be  free  from  crusher  dust,  sand,  dirt,  organic 
matter  or  other  foreign  substances.  Mixture  should  lie 
]-.y+:3  or  1:2:4,  or  should  be  proportioned  for  maxi- 
mum density. 

Pure,  fresh  water  should  be  used  in  sufficient  quantity 
to  permit  the  materials  to  Ik>  well  puddled  and  spaded, 
so  that  no  later  surface  treatment  or  patching  will  lie 
required,  but  not  sufficient  to  materially  retard  til- 
ting of  the  cement.  Care  must  be  exercised,  however,  to 
prevent  the  formation  of  laitance  or  pockets  of 
cement  or  very  rich  mortar.  Forms  should  he  tight  To 
prevent  leakage  of  cement  or,  where  concrete   mus 

•Extract  from  a  report  by  Vvr.  Walters  Pagon.  submitted  to 
J.  E.  Greiner  and  printed  in  the  "Journal"  of  the  Engineers* 
Club  of  Baltimore. 
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submerged  immediately,  to  prevent  contact  with  the  sea 
water. 

The  facing  should  be  reinforced  with  steel  well  covered 
with  mortar  and  se  urely  anchored  to  the  backing.  No 
surface  treatment  should  be  given.  The  work  should  be 
allowed  to  harden  two  weeks,  if  possible,  before  coming 
,  water.  Two  months  is  better.  Sea- 
water  work  should  never  be  'lone  in  cold  weather,  with 
temperature  below  10°  F.  Where  possible  precast, 
mortar-faced  blocks,  cured  in  (lamp  sand  for  at  least  one 
month,  should  be  used.  The  facing  should  extend  back 
at  the  joint-  to  prevent  saturation  of  the  backing.  The 
joints  should  be  pointed  with  1  :  1  mortar  of  coarse  sand. 
The  most  durable  surface  will  be  obtained  if  granite  or 

other  dense  si be  n^;\  as  facing.    This  should  be  not 

less  than  6  in.  thick,  anchored  back  with  wrought-iron 
clamps  and  pointed  with  1  :  1  mortar  of  coarse  sand  and 
cement  as  already  noted.  On  mortar  or  concrete  surfaces 
the  growth  of  barnai  les,  moss,  etc.,  will  frequently  afford 
protection.  This  has  usually  been  considered  destructive, 
but   really  acts  as  a   protection. 

All  of  the  foregoing  can  be  sumarized  into  these  state- 

l'-c    materials    that    cannot   be   attacked   by    the 

sea-water  salts:  mix  these  so  as  to  obtain  the  maximum 

density;  have  no  stones  near  the  surface  of  concrete  but 

vse  mortar  face  3  in.  thick. 

At  the  Calumet  &  Hecla  50th  anniversary  celebration 
Major  Henry  L.  Higginson,  who  was  one  of  the  principal 
rs,  said  in  part : 
Fellow  countrymen — born  in  many  countries  but  now 
;dl  Americans — I  am  glad  to  meet  you.  I  am  one  of  the 
few  men  who  saw  the  beginning  of  Calumet  &  Hecla  and 
who  have  been  with  it  ever  since.  There  are  not  many  of 
us  left.  Vou  are  the  men  who  have  made  this  wonderful 
corporation,  who  have  made  it  what  it  is  physically  and 
morally.     Yon   have  done  it  by  working  together. 

It  was  in  1869  the  lasl  ti 1  was  here.    Mr.  Shaw  was 

working  in  a  little  bit  ol  a  bouse,  and  there  was  no  promise 
the  great  community  1  see  today.  Mr.  Shaw  had 
help  in  developing  his  company,  and  not  the  least  help 
v  ;i-  from  John  Simpkins,  who  sold  the  copper.  You 
cannot  get  tar  with  a  copper  mine  unless  you  sell  the 
copper. 

It  i-  useless  to  talk  to  you  men  about  this  mine.     You 

that  it  is.     The  offi- 
always  worked  together.     In  the  early 
and  M  r.    igassiz  had  to  get 
im  many  friends,  hut  the  help  you  gave  him  was 
the  great  all.    You  will  remember  that  he  was 

mtent  with  what  the  mine  had  in  the  way  of  ma- 
chinery. He  always  wantei  and  it  is  for  this  rea- 
son that  you  have  today  the  wonderful  machinery  that  is 
yours  to  work  with. 

This  has  always  been  a  famil'   company.     You  and  the 
officers  have  been  the  family,  and  you  know  now  a  member 
drd  generation  of  Shaws  who  is  working  with  you. 
Mr.  Agassiz,  md  generation  of 

hi-  family.    'I       Ci  and  employees, 

always  has  been  a  great  famil  the  good  of  the 

whole  thing.    Thi  i    -  and  men  have  worked  together, 

and  that  is  the  b<  all. 

•"Boston   NV'A-s  Bureau."  July  19,  1916. 


The  officers  have  given  you  comfortable  homes,  good 

se] Is,  libraries,  bathhouses,  all  the  comforts.     You  have 

in  return  given  your  best  services,  your  loyalty.  You  have 
done  vour  share  and  they  have  done  theirs.  It  is  a  splendid 
example  of  teamwork. 

A  few  men  wanted  to  meddle- in  your  affairs  a  couple  of 
years  ago.  You  told  them  to  go  away,  that  you  wanted  no 
meddlers  in  the  affairs  of  the  Calumet  &  Heela  family. 
Then  came  hard  times  through  the  war,  and  you  promptly 
told  the  officers  you  would  help  by  accepting  half  time  for 
a  while.  Then  came  good  times  and  the  officers  remem- 
bered vou.  I  cannot  repeat  too  often  that  it  is  the  rela- 
tions of  the  men  and  officers  of  this  company  that  have 
made  it  what  it  is. 

My  father  was  a  director  in  the  beginning  of  this 
famil  v.  Uis  father  succeeded  him.  When  our  family 
quits  the  Calumet  &  Hecla.  we  will  let  you  know  before- 
hand. 

Xo  one  not  of  the  family  can  realize  the  labor  that  has 
brought  this  great  corporation  to  its  present  stage  of  pros- 
perity and  success.  I  do  not  mean  the  labor  of  the  men 
seated  behind  me  nor  the  labor  of  you  men,  but  the  labor  of 
both:  one  would  have  been  no  good  without  the  other. 
That  is  the  way  you  have  succeeded.  And  I  am  proud 
also  to  remember  that  you  are  all  Americans,  no  matter 
what  country  you  may  have  come  from.  This  is  your  home 
now,  it  is  our  home,  it  is  for  us  to  look  after  it. 

Think  of  the  old  countries  across  the  water.  There 
homes  have  been  despoiled,  industries  have  been  wrecked 
and  there  is  nothing  to  work  for.  Suppose  that  should 
happen  here?  You  must  be  ready  to  help  and  to  defend 
your  country  when  she  is  in  trouble.     Get  ready. 

Suppose  500  new  and  untried  men  came  here  to  work. 
They  would  ruin  the  mine  in  a  week.  They  would  have 
to  be  trained  to  be  effective  members  of  our  family.  So 
must  soldiers  he  trained.  A  dozen  men  working  together 
are  strong  :  separated  they  are  weak. 

Remember  to  keep  high  your  ideals  as  citizens  and  as 
Calumet  &  Hecla  men.  Remember  your  country  and  leave 
the  rest  to  God. 

AE°§>eira1lflin}©  HNuiini§£s&©mi  Deposits 

In  the  western  provinces  of  Argentine,  the  wolframite 
deposits  of  the  Andes  continue  to  be  worked  on  a  small 
scale,  according  to  "Commerce  Reports"  of  the  United 
States  Department  of  Commerce.  Ore  is  extracted 
largely  by  individuals  and  carried  considerable  distances 
on  muleback.  In  certain  regions,  owing  to  more  favor- 
able communications.  Argentine  mining  products  are 
exported  by  way  of  Chile.  The  great  distance  from  the 
coast  and  the  difficulty  and  expense  of  transporting  ore 
and  supplies  have  in  most  instances  made  operations 
undertaken  on  a  large  scale  by  foreign  companies  un- 
profitable. 

The  Hansa  Sociedad  de  Minas,  which  works  wolfram 
deposits  in  the  province  of  San  Luis,  resumed  operations 
during  the  latter  part  of  1915,  after  suspending  at  the 
outbreak  of  the  war.  During  1915  Argentine  exported 
158  metric  tons  .of  wolfram  (65%  W03).  Exports  in 
1914  amounted  to  394  tons,  and  in  1913  to  536  tons.  It 
is  interesting  to  note  that  while  the  export  value  of  wol- 
fram was  placed  at  4.38c.  per  lb.  in  1913  and  1914.  it 
was  valued  at    10.35c.  per  lb.  in  1915. 
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SYNOPSIS — .1  method  of  removing  ore  from 
pillars,  by  means  of  which  u  much  greater  quantity 
is  recovered  than  by  the  processes  formerly  used. 
The  pillars  arc  crosscut  and  top-sliced,  the  ore 
being  drawn  through  chutes. 

To  devise  and  carry  into  effect  a  mining  system  that 
would  permit  the  extraction  of  a  high  percentage  of  the 
i  rebodies  with  safety  and  economy,  a  method  was  intro- 
duced at  the  New  Jersey  Zinc  Co.,  Franklin,  X.  J.,  which 
is  really  a  combination  of  two  old  systems — transverse 
stupe  slices,  beginning  at  the  bottom  of  the  orebody  and 
raising  by  shrinkage  stupes  from  level  to  level,  drawing 
the  broken  ore  and  filling  the  open  space  with  waste,  and 
repeating  the  same  performance  from  level  to  level,  thus 
leaving  pillars  from  30  to  50  ft.  wide  between  the  slices. 
To  win  these  pillars  the  ordinary  top-slicing  system  was 
applied.  There  is  no  patent  or  special  secret  process  con- 
nected with  the  system,  which  has  now  been  in  daily 
operation  for  several  years  with  perfect  satisfaction. 

Tn  the  case  at  hand  the  ore  was  produced  by  means  of 
back-stoping  slices  17  ft.  in  width,  which  were  carried 
transversely  across  the  vein  from  foot  to  hanging  wall  and 
upward,  to  a  height  of  50  ft.,  the  operation  beginning-  at 
the  bottom  of  the  orebody.  A  pillar  of  ore  averaging 
35  ft.  in  width  was  left  between  each  stope  slice.  After 
the  ore  allotted  to  be  mined  by  the  stopee  at  one  extremity 
of  the  orebody  was  removed  and  the  stopes  filled  with 
rock  filling,  the  work  of  extracting  the  ore  from  the  pillars 
in  that  section  was  begun.  The  operation  started  at  the 
top  of  the  orebody,  mining  the  ore  on  downward,  slice 
after  slice,  allowing  the  rock  filling  to  cave  from  above 
and  from  adjacent  stupes  on  the  sides  as  work  progressed. 

Top  Slicing  and  Shrinkage  Stopixg 

The  method  here  described  for  removing  ore  from  the 
intermediate  pillars  is  a  combination  of  both  the  shrink- 
age stope  and  top-slice  methods,  devised  by  R.  M.  Catlin 
and  developed  by  me  with  the  object  of  giving  a  larger 
and  more  uniform  production  of  ore  from  the  pillars  at  a 
lower  cost  than  if  the  pillars  were  mined  exclusively  by 
the  top-slice  method.  When  the  ore  is  removed  from  the 
pillars  entirely  by  top-slicing,  only  a  limited  tonnage  is 
produced  daily  from  each  working  place  in  ground  that 
does  not  cave  and  break  up  into  small  pieces  readily,  as 
only  a  comparatively  small  tonnage  can  be  broken  and 
removed  at  one  time,  all  of  which  must  be  shoveled  and 
handled  twice  before  it  arrives  in  the  ore  chutes  in  the 
pillars.  This  is  naturally  slow  and  expensive,  unless  a 
great  many  raises  for  ore  chutes  are  driven  to  handle  this 
ore,  which  would  likewise  be  a  matter  of  considerable 
expense,  as  tramcars  are  in  most  cases  impracticable. 
Then  too.  set  timbers  must  be  placed  from  time  to  time  to 
support  the  timber  mat  left  exposed  by  the  removal  of 
the  ore,  which  means  that  both  the  drill  runners  and 
muckers  must  stop  their  work  of  production  to  erect  these 
timbers,  the  supply  of  ore  being  temporarily  stopped.  The 
sublevels  used  in  this  case  are  10  ft.  apart  and  the  slices 

•Mining    Engineer,    New    Jersey    Zinc   Co.,    Franklin,    N.    J. 


H»  ft.  as  it  was  found  the  ore  did  not  cave  or  break  up 
email  enough  to  be  easily  handled  through  the  Bel  timbers 
in  the  sublevels;  quite  different  from  mines  when  thi 
ore  is  sofl  and  caves  readily,  which  permits  the  3ubl< 
to  be  placed  II  ft.  or  mure  apart,  a  large  portion  of  the 
ore  in  each  slice  hem--  removed  from  above  the  se1  timbers 
in  the  sublevels. 

The  method  here  described  was  planned  with  the  idea 
of  top-slicing  :  3  %  of  the  ore  in  the  pillars  after  %ZJt  of  it 
had  been  mined  by  a  shrinkage-pillar  stupe  carried  up 
through  the  middle  of  the  pillars,  which  will  then  permit 
not  only  a  larger  ami  more  steady  production  of  ore  from 
the  portion  top-sliced,  but  will  aid  materially  in  reducing 
the  cost  of  that  ore.  In  addition  the  %%%  mined  by  the 
shrinkage  stope  in  the  pillar  does  nut  cost  much  more 
than  the  ore  mined  in  the  regular  stopes.  Inasmuch  as 
the  pillars,  as  stated  previously,  average  35  ft.  in  width 
and  extend  from  foot  to  hanging  wall,  having  a  vertical 
height  of  50  ft.,  the  crosscut  -V.  Fig.  1.  10  ft.  high  and 
about  8  ft.  wide,  was  first  driven  through  the  pillars 
across  the  vein  so  as  to  leave  13%  ft.  of  ore  on  each  side. 
Let  us  assume  that  the  vein  has  a  width  of  120  ft.  in  this 
case.  The  two  Ixt-i't.  raises  should  then  be  erected  in 
the  13*A-ft.  pillars  from  two  short  drifts,  as  shown  in 
Figs.  1  and  3,  at  an  inclination  of  from  50°  to  60°  with 
the  horizontal  until  the  timber  mat  above  is  reached.  One 
raise  has  been  used  successfully,  hut  two  are  better,  as  will 
be  shown  later,  since  they  give  more  points  from  which 
to  attack  the  pillar.  Small  crosscuts,  5x5  ft.,  are  then 
driven  from  the  raises  at  convenient  intervals,  preferably 
every  10  ft.,  since  the  slices  are  10-ft.  slices,  toward  the 
center  of  the  pillar  and  only  far  enough  so  that  the  pillar 
stope  when  brought  up  will  hole  through  these  crosscuts 
and  thus  afford  entrance  and  exit  to  the  pillar  stope  after 
the  chutes  in  the  set  timbers  in  the  pillar  stope  are  full 
of  broken  ore  and  are  no  longer  available  for  this  purpose. 

Short  Crosscuts  Started  and  Bratticed  Off 
A-  the  back-stoping  proceeds  in  the  pillar  stope 
and  the  level  of  broken  ore  rises,  these  small  crosscuts  are 
bratticed  off  to  prevent  the  broken  ore  from  running  in 
the  raises.  These  short  crosscuts  also  serve  as  suitable 
places  from  which  to  start  each  successive  slice.  In  the 
meantime  the  work  of  erecting  set  timbers  and  the  placing 
of  broken  ore  behind  them  in  the  crosscut  M  is  progress- 
ing, and  when  finished,  chutes  are  installed  in  the  set  tim- 
bers for  the  removal  of  the  excess  ore  from  the  pillar  stope 
in  tramcars.  The  two  raises  C  and  D.  when  finished,  are 
equipped  with  ladders  and  air  lines  and  are  not  used  as 
an  outlet  for  ore  from  the  pillars.  The  work  of  mining 
the  8-ft.  pillar  stope  is  begun  from  on  top  of  the  set 
timbers,  which  are  covered  with  lagging.  The  pillar  stope 
is  mined  up  by  back-stoping  through  the  pillar  until  the 
mat  is  encountered,  as  shown  in  Fig.  1,  the  miners  enter- 
ing and  leaving  by  means  of  the  short  crosscuts  K  and  the 
raises  C  and  D,  Fig.  2,  in  the  new  pillar  A. 

When  the  pillar  stope  has  been  finally  mined  up  to  the 
mat.  the  broken  ore  is  lowered  a  little  below  the  level  of 
the  first  slice  ,as  shown  in  Fig.  1,  and  as  the  broken  ore 
moves  down,  the  sill  timbers  S  are  placed  in  hitches  on 
the  sides  of  the  new  pillars  A  and  B,  which  later  serve  as 
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caps  in  the  next  slice,  as  S,  Fig.  1,  to  support  the  timber 

mat.  the  caps  being  supported  by   10-in.  legs,  as  shown. 

The  work  of  pulling  the  muck  down  begins  at  the  small 

crosscuts   KE   from    the    raises   and    progresses    in    both 

is  from  eai  raisi  as  shown  in  Fig.  1.  being 
:   of   timbering  just    men- 

until  the  mat  ever  the  pillar-stope  is  entirely  sup- 
ported. The  work  of  top-slicing  the  new  pillars  .1  and  B 
is  then  started   by  one  crew  of  men  at   the  loot-wall  and 

at  the  hanging-wall  end  of  the  pillars,  retreating 
respectively  in  I  ion  of  the  raises  G  and  I),  caving 


to  time  as  it  is  encountered  in  slicing  the  new  pillars  A 
and  R.  As  the  ore  is  removed  from  each  successive  slice, 
a  new  mat  of  lagging  is  laid  down  on  the  sills  over  the 
pillar  stope  and  across  the  floor  of  the  new  pillars;  the 
broken  ore  is  also  lowered  in  the  pillar  stope  to  accom- 
modate the  ore  from  the  next  slice  after  the  timbers  and 
fill  from  above  have  been  caved,  the  sills  S  being  propped 
so  that  the  new  mat  is  safely  supported  by  the  broken  ore 
in  the  pillar  stope,  thus  relieving  the  timbers  from  this 
jive  -train  later.  This  is  the  same  as  the  condition 
indicated  in  Fig.  4.    The  mat  rests  upon  the  broken  ore, 
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FIG      3.     SECTION    THROUGH     RAISES    IN 
NEW    1'ILLAR   "A" 


FIG.    I.    SECTION   THROUGH   PILLAR    STOPE.    SHOWING 
CAVING  ON   BROKEN  ORE 
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real  until  the  raises  are  reached. 

:  ork  of  top-sli  ing  ma-,  also  be  begun  at 

k  tween  the  raises,  proceed 

ing  in  bi  ons,  each  crew  again  retreating  toward 

mh  -     being  blasted   down 

and  the  fillii  s  n  fore. 

of  this  method  lies  in  the  fact  that  the 
st  be  left  full  of  broken  ore  to  within  a  few 
feet  of  the  slice  being  worked,  for  the  purpos support- 
two  new  pillar-^  .I    and  B  on  the  inside  and   thus 
■  them  from  crushii              l  u   outside  surfaces  of 
these  pillars  are  already  firmly  supported  and  held  intact 
by  mean-  of  the  rock  filling  placed  in  the  two  adjacent 
stopes.    This  filling  by  the  way,  is  breasted  off  from  time 


which  supports  it  temporarily  the  same  way  that  it  would 
if  the  mat  and  till  from  above  were  caved. 

Besides  supporting  the  new  pillars,  the  pillar  stope 
serves  as  an  outlet  for  the  broken  ore  produced  from  the 
new  pillars  instead  of  using  raises.  This' not  only  makes 
it  possible  to  break  the  ore  in  the  new  pillars  in  such  a 
way  that  a  large  percentage  will  fall  directly  into  the 
pillar  stope  without  being  handled,  but  permits  the  por- 
tion of  broken  ore  which  must  be  handled  to  be  shoveled 
directly  into  the  pillar  stope,  which  in  this  capacity  serves 
as  a  big  ore  chute  with  a  large  reserve,  extending  from 

"i nd  of  the  pillar  to  the  other  and  easily  accessible  for 

the  removal  of  ore  from  any  point  ef  the  two  new  pillars 
A  and  B  and  the  pillar  stope  itself.     The  broken  ore  in 
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the  pillar  stope  is  lowered  from  time  to  time  to  allow  the 
ore  from  the  top-slicing  of  the  aew  pillars  to  be  thrown  in 
the  pillar  stope.  This  also  accounts  for  the  method  of 
supporting  the  mal  over  the  pillar  stope,  whereas  if  the 
set  timbers  rested  upon  the  murk,  the  ore  could  no1  be 
lowered  until  the  3lice  was  finished  and  would  necessarily 
have  to  be  heaped  up  in  the  pillar  stope,  adding  unneces- 
sarily to  the  co6l  without  gn  ing  any  particular  advan 
The  pillar  stope  also  serves  a.<  a  traveling  road  from  one 
end  of  the  pillar  to  the  other  after  the  ore  has  been  low- 
ered and  the  mal  sei  urely  supported. 

Raises  driven  at  an  angle  of  from  50°  to  60°  seem  to 
be  both  the  most  economical  and  safest  for  making  into 
ladder  roads,  which  would  save  the  increased  cosl  of  raises 
at  a  Hatter  angle  because  of  their  additional  length.  Then 
again,  long  rial  raises  would  have  a  tendency  to  weaken 
the  pillars  somewhat.  Two  raises  permit  much  better 
ventilation  in  the  pillars;  the  smoke  and  gases  after 
blasting  are  removed  much  quicker  than  if  a  single  raise 
were  used,  thus  permitting  the  miners  to  return  to  their 
work  sooner.  Then  too,  it  seems  best  to  have  two  raises 
arranged  so  that  the  miners  are  but  a  short  distance  from 
their  work-,  thi  re  being  one  in  ease  the  other  should  ever 
become  blocked  off  and  inaccessible,  as  shown  in  Fig.  2; 
here  the  miners  are  never  more  than  30  ft.  from  their 
respective  raises.  A  4%x4i/£-ft.  raise  affords  ample  space 
to  permit  timber,  drills,  steel,  etc.,  to  he  brought  up  into 
the  slices  and  does  not  affect  the  pillars  .1  and  11.  which 
are  supported  firmly  on  each  side,  as  stated  previously. 
The  practice  is.  however,  aways  to  drive  the  raises  before 
putting  up  the  pillar  stope. 

Advantages  and  Disadvantages  of  This  Method 

In  conclusion,  the  advantages  of  this  method  over  the 
regular  top-slice  method  for  mining  a  10-ft.  slice  are: 
(1)  Minimum  handling  of  broken  ore;  (2)  cheaper  pro- 
duction of  ore;  (3)  larger  output  and  complete  recovery 
of  ore;  (i)  small  number  of  raises  required  for  men 
and  supplies  only;  (5)  easy  access  to  all  points  in  the 
pillar;  (6)  no  drifting  or  crosscutting  necessary  on  each 

slice;   (7)    inn Hate  production  of  ore  from  surplus  of 

pillar  stope;  (8)  more  points  of  attack  in  mining  ore 
from  pillars:  (9)  a  more  uniform  production  of  ore;  (10) 
good  ventilation;  (11)  safe  retreat  in  case  of  danger; 
(12)  cars  and  wheelbarrows  unnecessary  for  handling 
ore;  (13)  men  and  ore  do  not  use  same  raise. 

The  disadvantages  are:  i  1  i  Time  and  expense  of  cut- 
ting hitches  for  sills  in  pillar  stope:  (2)  an  occasional 
breakage  of  sills  in  pillar  stope;  (3)  a  reserve  of  broken 
Ore  temporarily  tied  up  in  pillar  stopes. 

Where  any  great  difficulty  is  experiencd,  owing  to  the 
breakage  of  sills  in  the  pillar  stope,  1  suggest  that  the 
width  of  the  pillar  stope  be  reduced  from  8  to  5  ft.,  thus 
permitting  the  legs  of  the  set  timbers  to  be  supported 
directly  by  the  ground  on  each  side,  as  shown  in  Fig.  •">. 
This  of  course  would  necessitate  enlarging  the  pillar 
stope  by  side  rounds  to  9  ft.  at  each  successive  slice  at  the 
time  of  erecting  the  set  timbers,  making  a  ledge  a*  shown 
in  Fig.  5,  upon  which  to  place  the  sill,  thus  saving  con- 
siderable time  ami  labor  in  cutting  hitches.  By  reducing 
the  size  of  the  pillar  stope,  a  large  percentage  of  the  ore 
in  the  pillar  sto]>o  would  be  taken  out  by  top-slicing  in- 
Btead  of  by  the  pillar  stope,  which  would  be  an  advantage 
in  case  of  pillars,  as  the  new  pillars  would  then  be  15  ft. 
in  width. 


Mow  To  Sell  s&  MnKa© 

The    following    is    reprinted    fr the   Journal,   Aug. 

29,  1908.    'the  intense  activity  in  the  mining  business  al 

it,   with   the  attendanl    feverish  offering  of  mil 
properties,    makes   the   article    particularly    apropos;   al- 
though written  eight  yean  ago.  there  is  nothing  aev,  to  be 
said  on  the  subjeel  and  this  article  tells  tl«'  whole 
now  a*  it  did  then. 

We  might  perhaps  entitle  this  article  "How  to  Sell  a 
and    How    to    Finance    Development     Expense."       We     receive 
many    inquiries    of    this    character,    which    we    are    obliged    to 
answer,  as  we   feel,   in   an  ctory   manner,   but   we   do 

our  best  to  aid  our  correspondents.  The  man  who  trie*  to 
sell  a  mine  or  to  secure   money   to  continue  the  development 

of  s  not  necessarily  aiming1  to  fleece  the  unwary  investor. 

On  the  contrary,  we  prefer  to  believe  that  most  men  are 
honest  and  are  endeavoring  to  do  a  legitimate  business.  \v hat 
then  can  be  dona  to  assist  the  honest  owner  of  mining  prop- 
erty who  is  ;-...!  ing   '   i  !<•< '    i 

Here  is  a  letter  recently  received,  which  is  a  type  of  many: 
"Pleast  the  n  in         ol    two   or   three   brokers   in    New 

York  who  make  a  specialty  of  handling  mining  stocks  and 
bonds;  also  names  of  promoters  of  mining  property." 

Another  correspondent,  whose  letter  was  received  in  the 
same  mail,  desired  to  have  the  names  of  half  a  dozen  good 
bond  salesmen,  who  might  be  able  to  market  the  stock  of  a 
mining  company.  Both  of  these  correspondents  little  knew 
what  they  were  asking.  There  is  an  erroneous  impression 
that  there  is  in  Eastern  cities,  particularly  New  York,  a 
market  for  mines  wherein  they  may  be  sold  as  real  e:  ( 
sold  among  the  board  of  real-estate  brokers.  If  there  be  any 
such  market,  we  do  not   know  of  it. 

Nevertheless,  there  is  an  active  market  for  mines  among 
the  houses  that  make  a  business  of  the  development  of  mineral 
property,  such  as  the  Guggenheim  Exploration  Co.,1  the  Gen- 
eral Development  Co.,  the  Mines  Selection  Co.,  the  Venture 
Syndicate  and  several  others.  These  companies  are  constantly 
on  the  watch  for  good  mining  property:  indeed  they  do  not 
wait  passively  for  such  to  be  brought  to  them,  but  they  send 
out  agents  to  find  th>m.  Any  property  presented  for  their 
attention  receives  careful  consideration  if  it  shows  merit. 

However,  when  we  refer  to  these  companies,  the  man  who 
asks  us  how  he  can  finance  his  mine  is  apt  to  draw  a  long 
face,  and  remark:  "Tt  is  useless  to  go  to  them:  they  will  not 
sonsider  my  property  unless  I  will  give  them  the  whole  of  it. 
and  they  will  not  be  witling  to  pay  me  what  it  is  worth." 
Now  in  this  respect  we  do  not  suppose  that  the  big  mining 
houses  are  very  different  from  anyone  else  in  the  business; 
everyone  aims  to  drive  tho  best  possible  bargain.  Further- 
more, there  are  few,  if  any.  mining  houses  that  will  not  insist 
upon  the  control  of  the  property  that  they  are  going  to 
undertake. 

The  market  for  mines  is  not  confined  to  the  big  houses. 
There  are  many  smaller  mining  syndicates  that  do  not  figure 
so  prominently  in  the  public  eye.  Most  of  these  are  repre- 
sented by  a  consulting  engineer,  who  advises  as  to  the 
purchase  and  operation  of  mining  properties.  It  is  therefore 
a  good  plan  for  the  man  who  wants  to  sell  his  mine  to  address 
some  of  the  well-known  engineers  (whose  names  and 
addresses  ara  to  be  found  in  the  professional  directory  pub- 
lished weekly  in  the  "Journal")  and  inquire  if  any  of  their 
clients  would  !>.-  interested  in  what  is  offered.  If  the  property 
offered  is  meritorious,  tic  vi  ndor  may  be  fairly  sure  of 
developing  interest  in  this  way.  But  again,  he  must  be 
prepared  to  surrender  the  control  of  his  property  and  also  he 
must  not  expect  to  receive  for  it  any  more  than  it  is  worth. 
This  then  is  the  real  mining  market,  and  when  we  have 
told  about  it.  we  have  given  the  best  adviee  and  assistance 
that  we  can.  Any  other  species  of  mining  market  is  amateur- 
ish or  dishon»et.  By  amateurish  we  mean  this:  An  owner  of 
a  mine  comes  East  to  raise  money,  and  putting  up  at  the 
■\Valdorf,  aims  to  make  the  acquaintance  of  some  person  of 
means   who    will    b(     9  ted    by    the    vision    of    great    profit. 

(We  refer  to  the  Waldorf  merely  as  an  illustration;  practi- 
cally, its  opportunities  for  such  business  an-  said  long  since 
to  have  ceased  to  be  good.)  After  the  failure  that  results 
nine  times  out  of  ten  (or  99  out  of  100)  such  persons  have 
no  further  interest  in  mining.  They  are  the  amateurs.  The 
sharks  are  the  persons  who  seek  anything — a  mine,  an  inven- 
tion, a  manufasturing  scheme — that  can  be  offered  attractively 
to  the  gullible  public.  Neitker  the  amateur  nor  the  shark 
has  anything  to  do  with  the  real  mining  market,  although 
both  buy  mines,  or  alleged  mines. 


'Since  this  was  originally  published  the  corporate  existence 
ji  some  of  these  companies  has  changed. 
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I'.Y    I-  1:1  OERK   K    W.    FOOTE 

I    e  covering  of  the  many  sheds,  shops  and  buildings 
incident   to  the  modern   mine  plant  is  important.     The 
:  ,,i   sidehill  null  buildings  will  not  lie  discussed, 
a-  that  comes  more  in  the  pro\  Lnce  of  null  design.    Build- 
ings up  in  12  ft.  in  width  can  be  conveniently  covered 

with   what    i<   rum nly    known   as   "shanty"    roof,   sup- 

6  in.  or  2x8-in.  rafters  laid  on  the  top  plate. 
Buildings  up  t"  '.'ll  ft.  in  width  .-ire  easily  covered  b\  an 
"A"  roof  made  ol  2x6  in.  rafters  and  a  lx6-in.  ridgeboard. 
Is  or  ceiling  rafters  keep  the  top  plate  from  spread- 
ing. Buildings  having  a  width  between  20  and  50  ft., 
thai  do  not  permit  the  location  of  intermediate  posts,  are 
besl  covered  by  what  is  known  as  the  combination  roof 
llustrated  in  Fig.  1.  Trusses  of  this  type  are  built 
up  ol'  timber  and  iron  rods.  The  diagonal  members, 
being  subjected  to  compressional  forces,  are  made  of 
timber,  while  the  vertical  members,  being  in  tension, 
consist  of  iron  rods. 

For  spans  between   50   and    ion   ft.   the    Howe  truss, 
shown  m  Fig.  2,  is  used.    This  is  built  up  similarly  to  the 


8— iiimmrainniiiii mi n h n u inunn iniiiiiiiim rami muni mi in ilimtuuiilll n n iiiraiiiiiramiiiiiii i n ran mi mill I lllimmm m 

reversal  of  the  internal  forces.    The  lower  chord  was  thus 
put  in  compression,  with  the  attendant  failure. 

Howe  trusses  of  75-ft.  span  were  found  to  be  too  heavy 
to  be  conveniently  placed  by  means  of  a  gin  pole.  Two 
stagings  were  built  about  3  ft.  lower  than  the  height  of 
I  he  hot  torn  chord,  on  either  side  of  its  location.  The 
lower  chord  was  assembled  on  the  floor  between  these 
stagings  and  hoisted  into  position  ami  supported  by  blocks 
placed  on  top  of  the  stagings.  While  this  was  being  done, 
another  secondary  staging  was  built  on  top  of  the  first 
one  toward  the  next  truss  to  be  erected.  This  is  built  up 
to  within  a  couple  of  feet  of  the  upper  chord,  and  the 
upper  chord  ami  diagonal  members  are  assembled  from 
these  two  working  platforms.  The  vertical  rods  are 
tightened  up  so  that  an  arch  of  a  couple  of  inches  is 
present  in  the  lower  chord  before  the  blocks  are  removed. 
When  this  is  done,  the  weight  of  the  truss  reduces  this  to 
about  an  inch.  The  further  weight  of  the  roof  brings  the 
lower  chord  about  flat.  When  the  truss  has  been  set,  the 
staging  is  moved  over  to  the  next  location — the  far-side 
staging  being  low  enough  to  pass  under  the  lower  chord 
of  the  truss  just  completed.  This  method  is  continued 
until  the  last  truss  is  set- 
There  are  two  general  methods  of  covering  the  roofs 
of  wooden  buildings,  the  choice  of  which  is  regulated  by 
the  permanency  of  the  structure.  The  cheaper  method 
consists  in  covering  the  rafters  with  1-in.  boards  and  some 
form  of  roofing  or  asbestos  paper.  This  costs  in  the  neigh- 
borhood of  $45  per  M  sq.ft.  in  place.  Corrugated  galvan- 
ized sheets  make  a  good  roofing.  These  sheets  are  laid 
over  1-in.  furring  and  cost  about  $00  per  M  sq.ft.  in 
place.    The  latter  of  course  lasts  longer. 

Tar-paper  roofs,  if  properly  laid,  are  water-tight  for  a 
couple  of  rears,  but  if  improperly  laid,  will  leak  during  the 
first  fog.  The  following  details  are  well  to  observe :  Sweep 
the  roof  covering  of  1-in.  boards  carefully  before  undoing 
the  roll  of  paper.  Lay  the  paper  horizontally  and  not  ver- 
tically. Starting  about  1  ft.  below  the  ridge,  tack  a  strip 
on  each  side  of  the  ridge  for  its  entire  length  and  then  put 
the  ridge  paper  on,  tacking  it  down  with  "tin  dishes" 
every  3  to  4  in.  This  ridge  piece  will  lap  the  first  strip' 
b]  about  6  in.  A  small  tin  of  a  rubber  preparation  is 
usually  included  with  rubberoid,  while  an  asphaltum  paint 
is  given  with  tar  papers.  This  should  be  used  on  all 
joints.  Each  row  of  paper  should  lap  its  successor  by  at 
least  2  in.,  and  the  work  should  proceed  from  the  ridge 
downward  so  that  it  is  not  necessary  to  walk  on  the  paper 
alter  it  is  laid. 

The  use  of  short  lengths  of  paper  should  be  reduced  to 
a  minimum,  hut  where  used  the  cut  should  be  made  on  a 
diagonal  and  the  ridge  side  overlapped.  Any  stack 
holes,  etc.,  should  be  well  flashed  with  galvanized  iron. 
Paper  is  made  in  1-,  2-  and  3-ply  tar  paper,  rubberoid  and 
os.  At  least  2-ply  or  rubberoid  should  be  used  for 
roofing,  and  asbestos  is  preferable  in  a  region  where  for- 
est fires  or  sparks  from  stack  emissions  are  possible. 

If  a  more  lasting  roof  is  required,  18-gage  corrugated 
galvanized  sheet  iron  laid  on  1-in.  furring  strips  is  used. 


■100 
Howe  Roof  Truss 

FIGS    1   AM)  2.     TRUSSES   FOB   50'-   AND  lno-FT.  SPAN 

combination  truss,  but  entails  less  room  under  the  eaves. 

about  the  limit  of  timber  roof  trusses 

for  ordinary  use.     The  combination  trusses  up  to  30-ft. 

-pan  can   he  a  round   and   hoisted  into 

o  ••.     In  doing  I  In-  .are  must  he  taken 

to  lift  tb  .hi-  under  the  bottom  chord. 

Recent!}  eter  weighing  between  two 

ami  thr-  being  lifted  into  position  by  a   sling 

u      about  20  ft.  from  the 

ground,  the  i     ,-.  ing  the  whole  truss 

to  come  to  p  ■  hurt,   bul    the 

example  is  instructi  ■  of  the  truss  (two  to 

five  tons),  being  applied  upward  at  the  apex  when  rl  ia 

normally  applied  d<  mt  mities,  caused  a 
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This  is  laid  verj  much  the  same  as  large  shingles,  allow- 
ing an  overlap  on  the  side-  of  one  corrugation,  and  at 
leasl  3-in.  on  the  end  laps.  Nails  should  l"'  pu1  in  the 
ridges  and  aoi  in  the  depressions,  as  this  tends  to  greater 
dryness.  A  ridge  roll  tan  be  bought  in  lengths  and  fitted 
to  the  proper  length. 


The  well  or  churn-drill  method  of  drilling  a  quarry 
or  opencut  face  is  now  common,  and  the  use  of  large 
drills  is  constantly  increasing.  In  fact,  the  growing 
tendency  is  to  use  large  machinery  of  all  kinds  such  as 
mammoth  crushers,  steam  shovels,  etc.  Volume  is  what  is 
wanted  nowadays. 

In  this  method  usually  holes  of  from  4-  to  6-in. 
diameter  are  drilled  the  full  depth  of  the  face  from 
15  to  20  ft.  apart  located  about  as  far  haek  from  the 
face,  and  the  whole  face  shot  down  at  one  time.  The 
cost  of  drilling  may  vary  all  the  way  from  20c.  to  75c 
per  ft.,  and  in  extremely  hard  roek  up  to  $1.50  per  ft. 
In  the  flat  laminated  rocks  of  the  Middle  West  as  much 
as  75  ft.  of  the  hole  can  he  drilled  per  day.  while  in  the 
harder  pitching  rocks  common  in  the  East,  from  '.'5  to 
10  ft.  per  day  is  considered  good. 

These  well  or  churn  drills  are  best  adapted  to  work 
where  the  strata  are  flat  and  the  height  of  the  face 
exceeds  25  ft.  When  used  in  the  harder  rocks,  it  is 
best  to  drill  a  5%-in.  hole  because  it  is  possible  to 
concentrate  more  explosive  in  the  bottom,  where  it  is 
usually  most  needed,  and  the  larger  hole  permits  a  greater 
spacing  interval  and  thus  a  minimum  drilling  cost 
results.  In  softer  rocks,  such  as  shale  or  sandstones  or 
even  in  some  limestones,  when  working  a  shallow  face, 
it  may  he  more  economical  sometimes  to  ttse  a  4-  or 
4l/2-in.  bit,  because  not  so  much  concentration  as  dis- 
tribution may  he  desirable  and  a  considerable  saving  of 
explosives  can  be  made.  A  5%-in.  hole  requires  about 
15  Hi.  of  dynamite  and  a  4-in.  hole  only  about  T1/^  lb- 
per  ft.  of  hole. 

Spacing  of  holes  depends  on  the  character  of  the 
material  and  the  depth  of  the  face.  A  nice  spacing  for 
holes  35  ft.  deep  is  about  12  ft.  apart  and  15  ft.  back. 
Holes  GO  ft.  deep  can  be  spaced  16  ft.  apart  by  20  ft. 
back,  and  boles  100  ft.  or  more  deep,  20  ft.  apart  and 
25  ft.  back  in  most  rocks.  It  is  rarely  advisable  to  space 
more  than  20  ft.  apart. 

Holes  should  be  drilled  3  or  4  ft.  below  the  quarry 
floor,  unless  there  i>  a  natural  parting  at  that  level,  in 
which  case,  if  holes  are  sunk  io  grade,  the  bottoms  will 
come  clean.  Going  below  the  tlo*>r  insures  better  break- 
age, cleaner  floor  and  permits  easy  access  for  a  steam 
shovel. 

Xo  rule  can  be  given  as  to  the  amount  of  dynamite 
to  load  in  holes  of  given  depth  as  all  depends  on  locc! 
conditions.  The  important  part  is  the  selection  of  the 
proper  explosive  to  produce  the  desired  results.  Ex- 
plosives differ  widely  in  their  action,  and  what  would 
suit  one  condition  may  not  fit  another. 

Before  loading  it  is  usual  to  calculate  the  number  of 
tons  or  cubic  yards  available  in  the  blast,  and  then  to 
get  about  5  tons  of  roek  per  pound  of  explosive,  varying 

•Excerpt  from  an  article  by  S.  R.  Russell,  in  "Du  Pont 
Magazine,"  August.  1916. 


the  load  per  bole  according  to  the  burden  or  local  con- 

d  II  ion~. 

In  deep  bole-  considerable  saving  can  be  made  by 
breaking  the  load  two  or  three  time-,  with  equallj  good 
results.  The  object  m  breaking  the  load,  besides  saving 
explosives,  is  to  distribute  the  charge  where  the  rock  is 
hardest,    skipping     seams    and     weak     point-    where    it     i- 

ao1  needed.   It  is  g I  policy  to  arrange  the  breaks  so  that 

they  are  not  all  on  the  same  level.  This  amount-  to  the 
same  thinu'  as  shooting  two  or  more  benches  simultane- 
ously. 

In  loading  deep  holes  there  is  little  gained  by  removing 
the  paper  and  loading  the  dynamite  loose,  or  in  bulk. 
In  fact,  the  danger  is  increased  by  so  doing,  as  loose 
powder  may  lie  scattered  all  alone  the  walls  of  the  hole 
and  at  the  mouth.  When  tbi-  occurs,  there  is  danger  of 
a  rock  working  loose,  getting  wedged  between  the  tamp- 
ing block  ami  wall,  causing  friction  and  setting  off  the 
charge. 

As  a  usual  thing  well  drill  holes  are  driven  and  blasted 
in  one  line,  holes  being  equidistant  from  the  face. 
Occasionally  in  very  hard  ground  better  results  are  ob- 
tained by  staggering  the  holes.  There  is  also  another 
method  known  as  "buffer"  shooting,  or  shooting  against 
the  bank.  By  ibis  is  meant  that  a  line  of  holes  is  shol 
down  and  then  another  line  drilled  and  blasted  before 
the  debris  from  the  previous  shot  is  removed.  This 
method  is  well  adapted  to  use  in  limestone  formations 
where  the  strata  are  flat  and  thinly  laminated  on  top. 
It  is  necessary  only  to  loosen  or  push  out  the  bottom  in 
such  a  formation,  thus  eliminating  the  necessity  of  lifting 
and  laying  tracks  or  moving  the  shovel  so  frequently  as 
when  the  clear  bank  method  is  used. 

In  hard  rocks  a  combination  of  6095  and  40%  dyna- 
mite is  recommended.  A  little  r.O',  should  be  loaded  in 
the  bottom  of  each  hole  ami  10','  used  on  top.  In 
softer  flat  limestones  a  40'i  explosive  will  usually  be 
found  strong  enough  and  often  a  lower  grade  can  be 
used  for  top  load.  If  the  work  is  very  wet  and  the 
toe  heavy,  it  may  he  necessary  to  use  a  gelatin  dynamite 
from  40';    to  00',    strength. 

If  holes  are  double-  or  triple-loaded  at  least  two  elec- 
tric blasting  caps  should  he  used  in  each  charge  unit  to 
assure  thorough  detonation  and  to  afford  a  way  out  in 
case  one  should  be  broken  or  otherwise  spoiled  during 
tamping.  Electric  blasting  cap-  with  duplex  wire  leads 
have  been  found  a  "feat  convenience  in  loading  deep 
holes.  They  are  handier,  stronger  ami  better  than  those 
with  two  single  leads.  Oftentimes  short-length  electrii 
blasting  cap-  are  used  and  connecting  wire  spliced  to 
make  the  necessary  length.  A  good  scheme  followed  in 
one  hie  operation  is  to  use  wires  with  colored  insulation, 
splicing  a  red  wire  to  one  lee-  and  a  blue  to  the  other. 
When  final  connections  are  made — parallel  method — the 

fed  wires  ar onected  t te  lead   and  the  blue  to  the 

"ther.     There  is  no  chance  of  a  mi-take  if  this  is  done. 

A 
As    a    Prevention    Against   Fire    being    communicated    from 
the  surface  plant  underground,  or  vice  versa,  a   section   of  the 
shaft    timbering   on    the    Proprietary    mine,    Broken    Hill,    Aus- 
tralia,   is   cut  out   just  below   the   surface   chairs;   heavy   plate- 
iron  doors  are  hinged   to  the  sides  and  can  be  closed   ai 
notice.      Like  all   the   safety   appliances,    these   are    thoroughly 
tested  periodically  to  insure  their  efficiency  when  need' 
conjunction    with    these,    plate-iron    doors    are    provided    at    .ill 
approaches   to   the    shafts   to   control   the   air   currents    i 
of  fire,   according  to   E.   J.   Horwood   in   a   paper  presented   at 
the   February.  1916  meeting  of  the  A.  I.  M.  E.  in  Xew  York. 
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Tesfi°PM  SsunftpMsajg  of  Placers 

l'.\     II  LRLE1     E.    Hoopi  i; 

The  chief  characteristic  of  the  alluvium  worked  for 
wolfram  in  lower  Burma  is  the  large  number  of  schisl 
and  quartz  boulders  ranging  up  to  two  or  three  tons  in 
weight  interspersed  in  a  sticky  yellow  clay.  The  latter  is 
a  product  of  the  decomposition  of  the  schist,  and  as  a 
al  rule,  the  greater  the  number  of  boulders  the 
richer  is  the  ground.  The  depth  ol  the  wash  varies  from 
:;  or  1  ft.  on  the  hillsides,  to  60  or  ;o  ami  even  to  loo  it. 
on  the  tlat  country,  with  a  water  level  on  the  flat  country 
about  30  to  ID  ft.  down. 

For  preliminary  sampling  the  ground  is  usually  sur- 
veyed  into  squares  of  5-chain  sides  and  a  shaft  sunk  on 
each  i.      If   the   sampling    results   warrant   it, 

■mediate  shafts  are  put  down.  The  shaft  sinking  is 
done  on  contract  by  Chinese  coolies,  a  typical  rate  being, 
for  the  first  10  ft..  10  annas  nor  foot:  lor  the  second  10 
ft..  15  annas;  for  the  third  10  It.,  U  annas;  for  the 
fourth  10  ft..  1  rupee'  per  loot:  for  the  fifth  10  ft.,  1 
rupee  S  annas;  tor  the  sixth  in  ft..  1  rupee  12  annas,  and 
for  the  seventh  in  ft..  5  rupees  8  annas  per  foot.  Should 
water  he  met  with  an  extra  rupee  per  foot  is  paid  for 
sinking  below  water  level. 

Primitive  Methods  of  Pit  Sinking 

!  to  the  impervious  nature  of  the  alluvium,  it  is 
usually  quite  possible  to  sink  1,5  or  20  ft.  below  water  level 
without  requiring  a  pump  or  other  means  of  removal  for 
the  water,  the  bucket  bringing  up  50  to  :!0r;  of  water 
with  its  contents.  The  shaft-sinking  rates  allow  very  high 
wages  to  he  made  in  favorable  ground  in  order  to  com- 
te  for  the  low  earning-  when  a  boulder  is  struck 
that  requires  explosives. 

The  *haft  sinker  starts  by  marking  out  a  circle  from 
"  ft.  to  2.5  ft.  in  diameter  and  squatting  on  the  ground, 
works  with   a   small    pi.  k   having  a   handle  about  a  foot 
long,  putting  the  dirt  into  the  bucket  with  a  small  basin 
ilf  a   cocoanuf   -lull.     Working  thus  in  a  circle,  he 
-inks    from    12    to    is    ft.   the    first    day    if   in   favorable 
d.     An  ordinary  household  bucket  is  used  for  hoist- 
sinker's  partner,  who  hauls  up  hand  over  hand 
until  about   '.'ii  It.  in  depth  is  reached.     A  rough  windlass 
is  then  installed,  and  the  sinking  goes  on  to  about  50  or 
I    25   ft.   the  ('()_.  cut. nit  of  the  air  be- 
i   and   will   nol    suppori    the   combustion   of  a 
candle,  0         35   ft.,  according  to  the  nature  of  the 

ground,  the  air  becomes    'not."  n-  the  Chinese  term  it, 
and   a    temporary    expedient    is    tl  i  I    by    tying 

a   bunch  of  leafy  branches  to  the  end  of  the  hoist 
apidly  raising  ering  it.    When  a  depth 

of  about   10  ft.  i-  reached,  the  air  usually  becomes  really 
had  and  fresh  air  is  supplied  by  mean-  of  a  portable  foi 
blower  and  an  oil-coated  calico  tube  of  about  4  in.  diam- 
ine   coolies    will    readily    sink    to 
t.  provided  the  "...  some.     The 

depths   mentioned    vary   widely    with    the    nature   of   the 
alluvium.    The  ascent  and  descenl  of  thi  'i    ne  man- 

aged by  mean-  of  nt  in  tin   sides  of  the 

hole  into  which  the  hand-  and  fei  t  are  placed. 

The    advanl  testing     iver    drilling    are 

marked,    inasmuch    as    the    equipment     is    so    simple 

■A  rupee  is  $0.32,  an  anna  is  S'  States  currency. 


;,h,|  ,11,  easilj  he  carried  into  distant  and  hardly 
accessible  places.  Then  too.  with  the  usual  shaft-sinking 
(  rew,  three  or  four  holes  can  he  worked  simultaneously. 
This  method  opens  up  the  ground  for  the  personal  ob- 
servation  of  the  sampler  and  allows  a  ready  resampling 
when  desired. 

The  sampling  is  carried  out  by  making  a  vertical  cut 
up  the  side  of  the  shaft  and  allowing  the  contents  to 
drop  into  the  suspended  bucket.  This  is  usually  done  in 
.".-ft.  sections,  the  bucket  being  tipped  into  a  box  measur- 
ing 8x8x7%  in.,  and  whose  capacity  equals  1/100  cu.yd. 
The  contents  of  the  box  are  well  rammed  down  and 
leveled  oil',  the  material  then  being  bagged  and  taken 
to  the  nearest  .reek   for  washing. 

The  quantity  mentioned  is  a  convenient  unit  amount 
to  wa-h.  as  it  completely  fills  one  of  the  ore  bags  used. 
in  shipping  wolfram  concentrates  and  makes  a  convenient 
dishful  for  washing.  The  sample  before  bagging  is 
weighed  and  its  weight  compared  with  that  of  a  meas- 
ured cube  of  similar  ground  cut  out  of  some  of  the  work- 
ings. The  difference  usually  gives  a  fairly  high  eonserva- 
tive  factor  for  valuation,  but  allowance  must  be  made  for 
the  considerable  percentage  of  large  boulders  not  in- 
cluded in  the  sample.  The  product  of  the  washing  is 
taken  to  the  laboratory  where  magnetite  is  removed  by  a 
magnet,  the  coarse  material  hand-picked  clean  and  the 
fines  rewashed.  In  weighing,  a  specially  devised  set  of 
weights  is  used,  the  unit  of  which,  weighing  70  grains, 
corresponds  to  1  lb.  per  cu.yd.  The  weights  extend  from 
3  grains  (0.05  lb.)  up  to  7,000  grains  (100  lb.).  Thus 
the  value  of  the  washing  concentrate  is  read  off  directly 
in  pounds  per  cu.yd. 


Soua&lheTr'im  <GrK=gopIh\a&©  MiimSmi^ 

Stimulated,  by  the  large  war  demand  for  graphite  cru- 
i  ibles,  during  the  last  18  months,  graphite  mining  in  the 
South  has  been  unusually  active.  Even  before  the  war, 
however,  a  number  of  Alabama  concerns  were  successfully 
competing  with  the  product  imported  from  Ceylon  and 
Madagascar. 

The  present  centers  of  production  are  in  Clay  and  Chil- 
ton Counties.  Alabama.  Xear  Ashland  the  graphitic 
schists  ....  nr  in  a  number  of  parallel  bands  in  a  zone  vary- 
ing in  width  from  one  to  two  miles  and  known  to  extend 
for  a  length  of  at  least  12  mi.  These  deposits  are  weath- 
ered to  a  depth  of  50  to  65  ft.  and  mining  is  confined,  so 
far,  to  the  weathered  material.  Four  milling  plants  are 
now  in  operation  on  this  weathered  graphite  material,  and 
two  new  plants  are  nearly  completed. 

A  promising  deposit  of  graphite  is  now  lining  newly 
exploited  at  Burnet,  Tex.,  by  Los  Angeles  men.  operating 
under  the  name  of  the  Texas  Graphite  Co.  The  mine  is  8 
mi.  from  Burnet,  the  shipping  point  on  the  Houston  & 
Texas  (  entral  R.R. 

The  deposit  at  this  locality  is  in  a  band  of  schist  100  to 
5011  ft.  wide  traceable  about  4.000  ft.  Careful  sampling 
of  1,400  ft.  at  the  west  end  of  the  deposit  resulted  in 
11,000  lb.  of  samples  assaying  10.3$  graphite.  Though 
the  llak.s  are  smaller  on  the  average  than  those  of  the 
Alabama  deposits  the  preliminary  examination  indicates 
that  the  deposit  will  yield  a  fair  proportion  of  flakes  large 
enough  for  crucibles.  A  mill  is  now  being  built  at  the 
mine.-.-/'.  >.  Geol.  Surrey  Press  Bulletin,  July.  1916. 
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Details  ©f  Mffifimirf  amid  Smeltima' 


In  spite  of  all  the  belt  kinks  I  have  read  and  the 
number  of  times  belt  men  have  been  cautioned  to  "cut 
the  belt  square"  before  lacing,  here  is  a  good  one  that 
insures  straight  running  even  though  the  cut  is  not  made 
square.  In  fact,  a  straight-edge  or  steel  square  is  not 
needed  at  all  for  jointing  narrow  belts.     J.  C.  Conn  is 
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an  amount  of  eucalyptus  oil  equivalent  to  '  -  11).  per  ton 
of  ore,  treated  in  a  circuit  water  containing  0.1$  of 
potassium  bichromate,  the  dilution  <>l'  the  pulp  being  in 
about  (he  proportion  of  1  :  1.  The  separating  vessel  was 
built  of  wood  ami  lined  with  copper.  A  float  concentrate 
assaying  50%  zinc,  7.2%  iron,  and  6.9%  lead  was  obtained 
and  a  residue  assaying  7.3%  zinc,  20.9%  iron,  and  8.1% 
lead.  In  the  second  experiment,  a  mixed  zinc,  iron  and  lead 
sulphide  ore,  assaying  32%  zinc,  15%  iron,  and  8% 
lead  was  subjected  to  flotation  at  about  130°  F.,  with  an 
amount,  of  cresol  equivalent  to  I/,  lb.  per  ton  of  ore 
treated  in  circuit  water  containing  in  solution  0.1%  of 
potassium  bichromate,  dilution  again  being  1  :  4.  Carbon- 
ate of  copper  equivalent  to  1%  of  the  ore  was  added  to 
and  agitated  with  the  mixture.  Float  concentrates  assay- 
ing 53%  zinc,  6%  iron,  and  4%  lead  were  obtained,  and 
a  residue  containing  the  bulk  of  the  iron  and  lead 
sulphides.  The  patent  bears  No.  4,974. 
v 

Mavlr3iim§|  Dtunralble  Fl  ©■&&&;!  ©irn  Frottlfo. 

Since  the  efficiency  of  flotation  is  believed  to  largely 
depend  upon  the  quantity,  and  especially  upon  the  dura- 
bility of  the  froth,  the  following  process  is  designed  to 
accomplish  an  increase  in  both  for  a  given  quantity  of 
common  frothing  agent.  Its  success  enables  a  reduction 
in  the  quantity  of  frothing  agent  which  was  previously 
necessary,  a  shortening  of  the  duration  of  the  process, 
and  an  increase  of  extraction  in  a  given  cell. 

These  results  are  attained  by  adding  to  the  oil  em- 
ployed the  necessary  percentage  of  a  resinate  of  an  alkali 
such  as  soda,  potash  or  lime.  As  a  chemical  equivalent  of 
these  others,  ammonia  may  be  combined  with  resin  to 
form  a  resinate  of  ammonia. 

The  desired  superior  flotation  oil  is  obtained  by  mixing 
together  the  following  constituents:  50%  petroleum, 
15%  pine  oil,  and  35%  resinate  of  soda  or  resinate  of 
ammonia.  It  is  understood  that  rosin  oil  may  be  substi- 
tuted for  rosin  in  the  above  mixture,  and  the  proportions 
may  be  varied  at  will  to  suit  different  ores.  This  pro- 
cess is  the  invention  of  Homer  T.  Yaryan,  of  Toledo,  Ohio, 
granted  patent  No.  1,191,053  on  July  11,  1916. 

©Ihrsa  Fl©fta.ttii©im  Coiaceiathra&Oi? 

With  the  object  of  eliminating  mechanical  agitation 
provided  in  the  earlier  patented  apparatus,  a  steam  jet 
acting  as  an  injector  both  introduces  the  ore  into  the 
separation  cell  and  provides  the  necessary  aeration  and 
agitation. 

The  crushed  ore  fed  into  the  hopper  A,  shown  in  sec- 
tion in  the  accompanying  diagram,  comes  in  contact  with 
the  steam  jet  from  pipe  B,  the  combination  of  hopper  and 
steam  pipe  acting  as  a  steam  injector.  Within  the  steam 
pipe  runs  the  small  pipe  C  connected  to  the  outside  fun- 
nel D  into  which  is  allowed  to  drip  the  frothing  agent, 
such  as  oleic  acid.  The  steam  jet  sucks  in  the  frothing 
agent  and  air,  and,  upon  impinging  on  the  OTe  particles 


FIG.    1.   SHOWS   HOW    THE   BELT    IS    FOLDED,    FIG.    2    HOW 
IT    MATCHES 

the  discoverer  of  the  method,  and  he  has  given  me  per- 
mission to  give  it  to  the  belting  world. 

The  sketches  show  the  method  plainly — Fig.  1  how 
the  belt  is  laid  for  cutting  and  Fig.  2  how  the  ends  match. 
Match  the  two  ends,  one  on  top  of  the  other  as  shown, 
with  both  smooth  sides  either  up  or  down  and  the  sides 
perfectly  even.  Then  cut  both  together  along  a  straight 
line.  If  cut  square,  at  45  cleg,  or  any  other  angle,  the 
joint  will  be  a  perfect  fit. 

In  case  of  double  or  triple  belts,  where  both  sides  are 
smooth,  place  the  "outside"  of  the  belt  either  up  or  down. 
The  belt  must  be  twisted  so  that  the  same  side  is  on  top 
at  the  point  of  cutting.     The  reason  is  evident. 
.  8s. 

IMfff©5reim&asiH  Floftaftioia  Process 

A  recent  British  patent  granted  to  Minerals  Separation, 
Ltd.,  is  designed  to  aid  in  the  recovery  of  various 
sulphides  by  flotation.  The  invention  comprises  certain 
improvements  in  which  ores  are  subjected  to  flotation 
separation  with  agitation  in  the  presence  of  metallic 
copper  or  mercury,  or  of  a  compound  of  such  metals, 
for  obtaining  preferential  flotation  and  securing  con- 
centrates relatively  rich  in  certain  sulphides,  such  as  zinc. 
In  this  invention  an  alkaline  medium  or  a  medium 
having  a  bichromate  of  an  alkaline  metal  in  solution 
is  employed.  The  apparatus  used  in  carrying  out  the 
process  may  be  lined  with  copper  or  an  alloy  containing 
copper,  or  the  apparatus  itself  may  he  constructed  of 
this  metal  or  alloy;  or  alternatively,  the  metal  may  be 
placed  in  the  apparatus  in  any  convenient  form  or  may 
lie  introduced  with  the  circuit  or  pulp  in  the  form  of 
finely-divided  metal  or  compound. 

Illustrating  the  application  of  the  invention,  an  example 
is  cited  in  which  250  lb.  of  a  mixed  zinc  and  lead 
sulphide  ore  assaying  31.5%  zinc,  13.5%  iron,  and 
1.8%  lead,  were  subjected  to  flotation  separation  with 
agitation  and  aeration  at  a  temperature  of  140°  F.  with 


•W.  F.  Schaphorst.  In    "Power."  July  4,  1916. 
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in  the  hopper,  injects  them  within  the  separation  cell  be- 

i  ie    ti  am  jet  causes  a 
of  the  mixture  oi    Erol  liing  agent,  air 
;  i  talliferous   particle 

taehed  to  i  hies,  «  hii  h  ted  toward  the 

surface  by  the  guide  plate  /.'. 

e  mineral-coated  bubbles  rise,  thej  inert  jets  of 
.1',   pipe  /•'.  which  help  to  remove  anj 


SECTIONAL,  KI.KYATIO.X.  DHRN  I'nN'CEXTRATOR 


In  consequence  of  a  communication  from  Wa.  Ostwald 
iv  irding  observations  which  contradicted  the  results  of 
II.  Reckleben  and  J.  Seheiber  and  suggested  the  possi- 
bility of  the  formation  of  an  acetylide  by  the  action  of 
acetylene  on  metallic  copper,  the  latter  repeated  their  ex- 
periments (Clirin  Ziil..  1916,  XL,  325;  Journ.  Soe. 
Chem.  [rid.,  L915,  p.  31  I-  and  May  15,  1916). 

('rude  acetylene  containing  polymerization  products,  hy- 
drogen sulphide,  ammonia,  etc.,  was  passed  over  copper 
foil  and  the  layer  produced  on  the  surface  examined;  it 
did  not  exhibit  explosive  properties  on  heating,  and  on 
boiling  another  sample  with  dilute  hydrochloric  acid,  no 
at  etj  lene  could  be  detected  after  removal  of  the  hydrogen 
sulphide  front  the  gaseous  products.  Prolonged  digestion 
with  15-209?  hydrochloric  acid  resulted  in  the  solution  of 
the  copper  sulphide  in  the  layer,  and  eventually  the  liber- 
ation of  acetylene,  which  must  therefore  have  been  present 
in  the  combined  state.  The  authors  were  unable  to  decide 
by  analysis  whether  the  nonexplosity  of  the  product 
was  due  to  the  distribution  of  the  cupro-acetylide  in  the 
sulphide,  phosphide,  oxide  and  other  copper  compounds, 
or  to  the  presence  of  the  more  stable  cupri-acetylide.  It 
is  considered  remarkable  that  an  acetylide  should  be 
produced  in  presence  of  hydrogen  sulphide,  as  copper 
acetylides  are  readily  converted  into  sulphide  by  an  irre- 
versible reaction  with  the  liberation  of  acetylene. 


gangue  particles  attached  to  them.     On  sinking  to  the 
om  of  the  cell,  the  gangue  particles  are  drawn  off 
at   spigot    G.      The   metalliferous   particles   buoyed   to   the  ■*- 

surface  form  a  copious  froth,  which  overflows  the  lip  II  Us»§iEaimimii  lira  Tool   §>ft@©E 

into  the  launder  J.     The  water  containing  the  gangue 

slimes  Cow.  around  the  dividing  partition  E  and  up' to         The  latest  development  in  the  tool-steel  industry  ap- 
the  lip  of  the  short  partition  L.  thence  through  the  outlet  Pears  to  be  the  application   of  uranium  as  an  alloy  in 
.1/.     The  inventor  is  G.  E.  Ohrn,  of  Stockholm.  Sweden,  varJlng  quantities,  according  to  a  note  in  Iron  Age,  Apr. 
'    !  Patent  No.  1,187,772  on  June  20,  1916,  which  is  20-  ]91fi'    In  the  accompanying  table  are  shown  a  mim- 
ed to  Minerals  Separation    Ltd  ',er  °^  comparative  tests   of  tools  made  from   uranium 

high-speed   steel   as   compared   with    regular   high-speed 

I?  .  „»......  ™  steel.    The  tools  marked  U  are  uranium-steel  tools ;  those 

tepfOWmeiate   at   Mt.    L,yeM  marked  B,  C  and  D  are  regular  high-speed  steels.     The 

Pot  odations  for  the  new  converter  plant  at  Mt.  Lyell,  *ests  were  made  under  the   direction    of   the    Standard 

Mia.  are  now  being  placed,  but  the  delivery  of  the  Chemical    Co.,   Pittsburgh,    at   the   works   of   the    Mesta 

machinery   has    been    delayed    by   difficulties    due  to   the  Machine   Co.   and  other  large  users  of  tool   steel.     All 

war,  according  to  Chairman  Bowes  Kelly,  who  presided  uranium  tools  were  ^xl1^.  in.,  except  No.  8-U,  which 

•   half-yearly  meeting  of  the  .Mt.  Lyell  Min-  was  ' x'*  ha. 

Railway  Co.  in  London.  comparative  tests  of  uranium  and  other  high-speed 
lias   been  operating   profitably  for  _     STEELS 

■:   months  both  on  the  Comstock   ore  and  on' low-  Toot         Find'  fewS"  aSjtaf  Rcmarks 

grade    ore   of   the    North    Lyell    mine  Cutting  0.50  per  cent,  carbon  12-in.  shaft: 

■        ,  .  No.  1-L Jg  75  i         Went  over  once  distance  of  14  in. 

Statement    the    chairman  D  On  second  lap  went  3  in. 

.     .  11  •       ,  ,  ■-■■■■■      ft  75  i  Went  distance  uf  4  in. 

regard  to  metallurgical  work  was  the  reference  D  &         ~s  j      went  distance  of  1  in. 

:!1'!""-  from  pyrites  by  means  of  ^\ "".d-ft7fi.5b.i-,:      ,      Wentovertwiw.  Cut changed t0 , 

heat     derived     from    coal    and    also     from    the    electric    CUr-  r  j_  «  .  in,  on  second  turn. 

,,  ■      ft  35  I  Did  not  go  1  in. 

e  sulphur.'  he  said,  -has  already        Cutting  e-in.  shaft: 

been  made,  ]  ing  scale,  but  the  eco-  No  .l\  •.: ::  .:    £         75  I      nlnllt  speed  increased  to  90  ft. 

the  treatment  still   require  further  in-  per  mm.  and  ran  11  m.  Tooiatm 

ion."  B  A  75  I         Ran  11  in. 

1     additional   1  a   in  which   to  organize  a  * &*"    60to65        i      wentsin. 

compai  ,    directors  N"  '"'' A         65  :       "t"p,r,'"„  Sit'm^ t0  80 

'      i!'  '!  tiles,    TaS-  B  AM  A       wSntlfin 

manian  I  '    ■■•■•■.    A         55  a     wentisin: 

beet,    made    With     ■  ,      ,.,,    50)000  X,,"",'""..12"1"-  ^     2|5ft-     Yfo-i     Ran  87  in.  Most  of  time  the  nose  of 

hp.   from   a   !,;.  drOH  ,,  ^  forging.  the  tool  was  right  on  scale, 

that    the  or,  -  ,  ,  No.S-1  ..AtoA       38  H        ^rUfd^oeJrplmin^fTer 

lor    the    production    O  -nelter  *r,    s_n  .  ™  tool  had  gone  105  in. 

isto.  o-u ft  60  1^       Han  12  in. 
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By  Lewis   II. 


SYNOPSIS-  -'I'll'1  development  of  <i  magnesite 
property  in  which  the  transportation  system  was 
the  greatest  question.  Quarrying  and  underground 
methods  ></  mining  both  used.  <>ir  treated  in  a 
calcining  furnace  and  product  shipped. 

The  property  of  the  Sonoma  Magnesite  Co.  is  situated 
in  the  western  part  "f  Sonoma  County,  California,  alii.ni 
60  mi.  in  an  air  line  northwest  of  San  Francisco.  The 
situation  is  aboul  12  mi.  by  wagon  road  north  of  Guerne- 
ville,  a  station  on  the  Northwestern  Pacific  R.R.  The 
nearest  railroad  point  is  Cazadero,  li  mi.  south  of  the 
property.  The  company  lias  built  a  narrow-gage  tram 
road  to  connect  with  the  Northwestern  Pacific  at  a  point 
called  Magnesite,  near  Watson  station.  This  railroad  is 
11   mi.   long  and  extends   to  within   4   mi.  of  the  plant. 

The  property  embraces  30  claims  on  Austin  Creek, 
extending  northwest  and  southeast  lor  a  distance  of  about 


When  this  company  took  over  the  properly  about  two 
years  aj  o,  I  he  i  hief  problem  to  be  solved  was  I  ha1  of 
transportation.  It  did  no1  require  a  greal  deal  of  ex- 
ploration to  prove  the  existence  of  large  i  i 

nor   did    the    removal    of   ore   offer   any    difficult 
problem.     Whether  removed   by  drifting  and   stoph 

by  quarrying,  th 'e  is  obtainable  al   a  sufficiently  Low 

cost.     The  construction  of  a   narrow-gage   roadbed   and 
track,  a  distance  of  I  I   mi.,  throug  i    julches  and  around 
and  over  hills,  presented  a   more  serious  problem,  which 
might  haw  been  better  solved   initially,  bu1   these  ei 
are  being  cured  by  straightening  the  track  and  widi 
the  road  bed.     The  track  is  a   24-in.  gage,  and  the  rails 
are  of  35-lb.  steel.     The  equipment  consists  of  a  Da 
port  distillate  locomotive  and  a  Joshua  Eendy  gas-engine 
Locomotive,   L0  1l.1t   cars,  and   6  oil-tank  cars.     The  ihn 
cars  are  7  ft.  long  by   I   It.  wide  and  5-ton  capacity  each, 
either  sacked  calcined  product  or  Loose  crude  ore.     They 
are  arranged  Tor  sideboards  and  end  gates  and  also  may 


STEEL-LINED  CHUTE  AND  CALCINING   FURNACE   FOR  MAGNESITE 


3  mi.  The  widest  part  of  the  holdings  is  3,000  ft.  The 
camp  is  situated  in  a  deep  gulch  at  an  elevation  of  about 
500  ft.  above  sea  level,  while  the  ledges  and  outcrops  of 
magnesite  extend  for  a  height  of  500  to  1.000  ft.  above 
the  tloor  of  the  gulch.  The  calcining  furnace  is  at  the 
southern  end  and  narrowest  part  of  the  gulch.  The 
depot,  or  loading  station,  of  the  narrow-gage  tramway  is 
about  4  mi.  farther  south  in  a  broad  flat.  This  station  [s 
called   Magnesite. 

The  company  has  built  a  good  wagon  road  at  a  fairly 
easj  grade  from  Magnesite  to  the  calcining  plant  and 
extended  it  through  the  camp  to  the  upper  mine  workings 
of  the  property,  a  farther  distance  of  about  2  mi.;  thus 

making  the  total  of  6  mi.  of  g 1  wag 'oad.     It  is  the 

purpose  to  extend- the  railroad  from  Magnesite  aloe 
hank   of   Austin    Creek   to   the   plant  ami   thence  to  the 
upper  mine  workings,  parallel  to  the  wagon  road. 

♦Associate  editor.  3430  Peralta  St.,  Oakland.  Calif. 


he  equipped  with  top  and  side  covering  should  such  cov- 
ering be  necessary  during  hauling  in  winter  season.   T 
me  some  bcaw  grades  from  Magnesite  to  the  company's 
property,   but    tie  possible   grade  is  only   aboul 

;\  up  to  tin'  present  site  of  the  station  at  Magni 
From  that  point  for  the  next  <i  mi.  to  the  extreme  north- 
erly workings  the  grade  can  be  reduced  to  about  the 
same  per  cent,  by  following  the  bank  of  the  creek.  The 
hauling  of  the  ore  from  the  upper  workings,  a  distance 
of  "-.'  mi.  to  the  calcining  plant,  has  been  done  by  animal 
:  recently  motor  trucks  were  substituted.  From 
the  plant  to   Magnesite  the  haulage  is  by  motor  tn 

h   it  may  be  necessary  to  use  animal  teams  during 
part  of  the  winter  for  this  leg  of  the  haul. 

There  are  oups  of  magi  ops  in  the 

5    holdings,  which  occur  in  a  large  belt 
pentii  for  a  distance  of  6  mi.  in  a  north- 

westerly   course    from    the   south   end    of    the 
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property.  The  ledges  and  veins  have  been  prospected  and 
sufficiently  explored,  l>\  crosscuts,  drifts  and  opencuts, 
to  satisfy  any  magnesite  miner  of  an  unlimited  supply 
of  ore.  The  lower,  or  southern,  end  of  the  property  has 
bj  two  adil  tunnels.  The  lower  one  is 
t..  drifting  for  a  distance  of  50  ft.  on  the  outcrop 
of  a  vein  :•  ft.  «  ide  :  then  run  as  a  <  rosscut  and  encounter- 
ing a  small  step-faulted  vein  of  magnesite.  The  upper 
tunnel,  which  is  supposed  to  cut  the  same  formation,  is 
a  cro  o  ing  a  vein  of  width  varying  from  6  in. 

to  12  ft.  This  magnesite  is  shown  by  analyses  published 
by  the  State  Mining  Bureau,  to  be  high-grade.  The 
openings  arc  at  the  site  of  the  calcining  plant.  Since 
installing  the  plant,  the  company  has  made  an  openeut 
about  50  ft.  wide  and  was  taking  out  high-grade  mag- 
nesite from  what  was  the  outcrop  and  heavy  float  from 
the  12-ft.  ledge  disclosed  by  the  crosscut  tunnel. 

The  upper,  or  northerly,  cropping  have  been  opened  by 
quarrying  at  an  elevation  of  nearly  1,000  ft.  above  the 
level  of  the  camp  and  mill  site,  and  a  distance  of  2  mi. 
from  the  lower  workings.  The  quarrying  operation  sup- 
plies  about  50  tons  per  8-hr.  day.  The  ore  is  sorted  from 
waste  and  dropped  into  a  steel-lined  chute  a  distance 
of  about  200  ft.  at  an  average  pitch  of  50°  and  dumped 
into  loading  bins  at  the  lower  end,  situated  on  the  wagon 
road.  The  wagons  are  automatically  loaded  and  haul 
from  2  to  4  tons  at  a  load.  The  chute  is  illustrated  in 
Fig.  1.  This  open  cut,  or  quarry,  exposes  some  large 
veins  and  ledges,  having  serpentine  for  inclosing  walls  or 
associated  with  irregular  serpentine  formations. 

The  quarrying  method,  while  it  entails  the  expense  of 
handling  a  large  amount  of  waste,  has  been  found  to  be 
the  iii  ie  method  of  extraction  while  the  prop- 

erty was  being  developed,  and  provides  for  the  prompt 
i  rtractii  n  of  ore  and  haulage.  The  disclosures  in  the 
tunnels  at  the  lower  workings  are  sufficient  to  warrant 
the  practice  of  drifting  and  stoping.  At  the  upper  work- 
ings,  or  quarry,  a  tunned  has  been  driven  through  the 
serpentine  for  1S0  ft.,  which,  if  advanced  200  ft.  more 
would  tap  the  ledges  at  a  vertical  depth  of  about  250  ft. 
below  the  floor  of  the  quarry. 

rly  the  company  contemplated  the  substitution 
of  a  bucket  tramway  for  the  chute  and  its  extension  to 
the  point  at  which  the  new  roadbed  will  terminate,  about 
t.  below  the  portal  of  the  tunnel.     But  since  then  a 
full  consideration  of  the  advantages  of  underground  min- 
ing instead  of  quarrying  resulted  in  the  determination 
pan]    to  advance  'he  tunnel  to  tap  the  mag- 
I   to  install  proper  equipment  of  com- 
pressors  and  air  drill-.    The  ledges  will  be  drifted  on  and 
ped  and  trammed  out  to  the  dumping  station, 
which  will  be  built  at  the  terminus  of  the  railroad  ex- 
•  n.     This  will  place  the  company    in   a  position  to 
carry  on  ore  extraction  in  three  shifts  and  provide  a  sup- 
ply that  v.  the  milling  plant, 
will  be  driven  by  hand,  which  can  be  done 
at  cosi  of  about  $4.50  per  ft.    Meanwhile  quarrying  will 
continue  to  supply  sufficient  ore  for  the  present  plant. 

mi  ami  Shipped 

AM  tl  •■  on-  hauled  from  the  upper  quarry  and  the  ore 

extracted  t  the     reatment  plant  is 

';  load  a  on  motor  trucks  for 

deliver}'   to   the   company's   cars   at    Magnesite,   and    the 

reman  Sates  j  iw-crusher,  elevated  to 


a  feed  hopper,  where  the  dust  is  precipitated  to  the  dust 
ovens  at  the  bottom  of  the  feed  hopper  and  the  ore  deliv- 
ered to  an  Allis-Chalmers  calcining  furnace.  This  fur- 
nace is  50  ft.  long  by  4%  ft.  in  diameter,  having  a  rated 
capacity  of  35  tons  per  24-hr.  day.  The  fuel  used  for 
calcining  is  distillate  of  California  crude  oil,  commonly 
termed  fuel  oil,  shipped  in  50-gal.  drums.  It  costs  $1  per 
bhl.  delivered  at  Magnesite.  The  calcined  product  passes 
from  the  kiln  to  a  conveyor  chute,  built  of  firebrick  on 
the  floor  of  the  mill,  extending  a  distance  of  10  ft.  to  the 
Meese  &  Gottfried  endless-chain  bucket-elevator  system 
that  carries  it  aloft  and  dumps  it  into  the  cooling  bins. 
Fig.  2  shows  a  longitudinal  view  of  the  calcining  fur- 
nace— the  feed  end  at  the  extreme  right  background,  the 
firing  end  in  the  left  foreground.  The  cooling  and  stor- 
age bins  are  built  by  the  Joshua  Hendy  Iron  "Works.  The 
testing  apparatus  is  composed  of  a  small  jaw  crusher  and 
a  small  grinder.  Every  30  min.  grab  samples  are  taken 
and  put  through  the  crusher  and  grinder,  the  product 
going  to  the  laboratory.  The  engine,  pumps  and  shafting 
are  Fairbanks-Horse  type. 

The  plant  is  in  the  narrowest  part  of  the  gulch,  the 
site  being  secured  by  cutting  away  the  ledges  of  mag- 
nesite and  their  inclosing  serpentine  walls ;  in  fact,  the 
foundation  of  the  building  is  a  broad  bed  of  magnesite 
and  serpentine. 

The  calcining  furnace  was  hauled  in  two  pieces  and  the 
boiler  in  one  piece  by  60-mule  teams  from  Guerneville 
over  heavy  grades.  A  part  of  this  road  even  in  summer, 
is  about  the  worst  example  of  mountain  road  that  I  have 
ever  seen  in  the  state.  The  hauling  was  done  in  the 
winter  season,  when  the  rains  made  the  roadway  almost 
impassable  for  empty  wagons.  All  the  material  and  ma- 
chinery going  into  the  construction  of  the  plant  was 
hauled  over  the  same  road,  to  the  wonderment  of  even 
the  management  itself.  But  the  demand  for  magnesite 
warranted  the  cost  of  difficult  hauling. 

The  extraction  and  shipment  of  magnesite  has  been 
in  active  progress  only  about  a  year,  and  the  little  narrow- 
gage  railroad  was  not  completed  until  Apr.  20,  1916. 
Prior  to  that  the  crude  ore  and  calcined  product  were 
hauled  to  the  Northwestern  Pacific  station  at  Guerneville 
by  motor  truck  and  animal  team. 


W^s*  Ainfec&s  Gepsim&Ea  Iroia  Maimes 

An  announcement  of  the  United  States  Department 
of  Commerce  reports  that  since  the  outbreak  of  the  war 
the  demand  for  iron  products  has  been  so  great  that  the 
industry  in  Brunswick  district,  Germany,  has  been  ex- 
tremely prosperous.  One  of  the  greatest  difficulties  with 
which  the  manufacturer  has  had  to  contend  is  the  scarcity 
of  manganese,  which  is  mostly  imported.  The  ore  used 
by  the  Ilseder  Hiitte,  an  iron  foundry  in  this  consular 
district  near  the  City  of  Peine,  is  so  rich  in  manganese 
that  it  is  now  shipped  to  other  foundries  in  Germany  as 
a  substitute  for  the  imported  mineral.  The  demand  has 
been  so  great  that  the  greater  part  of  the  village  of 
Adenstedt  with  its  church  has  had  to  be  demolished. 
The  Ilseder  company  has  just  declared  a  dividend  of 
33%%  which,  the  annual  report  says,  was  principally 
earned  by  the  sale  of  this  ore,  as  the  sale  of  the  manufac- 
tured products  of  the  company  has  not  been  more  than 
two-thirds  of  that  in  time  of  peace. 
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G]ha\s=Il<es  KiiPcIhilhofFiF 

Charles  Kirchhoff  died  a1  his  Bummer  residence,  North 
Asbury  Park,  X.  J.,  July  22,  aged  63  years.  He  was 
born  in  San  Francisco,  Inn  was  educated  in  New  York 
and  passed  most  of  his  earlier  years  there.  About  1869 
he  went  to  Germany  and  studied  there,  graduating  from 
the  Bergakademie  at  Clausthal  as  mining  engineer  and 
metallurgist.  Returning  to  this  country  in  1874,  he 
obtained  a  position  as  assayer  and  later  as  chemist  and 
assistant  superintendent  of  the  Delaware  Lead  Winks. 
a  refining  and  desilverizing  plant  in   Philadelphia. 

At  the  time  of  the  Centennial  Exposition  in  Phila- 
delphia in  18?(>,  he  secured  a  position  as  technical 
correspondent  for  several  English  and  German  journals, 
and  his  letters  attracted  much  attention.     This  experi- 


CHARI>ES  KTROHHOFF 

ence  seems  to  have  determined  him  to  make  technical 
journalism  his  future  career,  and  after  the  close  of  the 
exposition  he  became  connected  with  the  staff  of  the 
Metallurgical  Revieiv.  A  year  or  so  later  he  joined  the 
staff  of  the  Iron  Age,  hut  left  it  in  1880  to  become 
managing  editor  of  the  Engineering  ami  Milling  Jourim!. 
In  1884  he  returned  to  the  Iron  Age  as  associate  editor 
and  in  1888  was  made  editor-in-chief,  a  position  which 
he  held  for  21  years.  He  was  also  for  a  large  part  of 
that  time  vice-president  of  the  David  Williams  Pub- 
lishing Co.,  publisher  of  the  paper. 

Under  his  able  management  the  Iron  Age  prospered 
exceedingly  and  came  to  be  recognized  as  the  leading 
organ  of  the  iron  and  steel  trades.  He  secured  the 
services   of   many    able    contributors    both    at   home   and 


abroad  and  placed  the  paper  on  a  high  plain',  lie  I",  ami 
intimately  acquainted  with  tin-  leading  men  of  the  iron 
ami  >tccl  trades  and  was  generally  recognized  a-  a  keen 
ami  accurate  observer  ami  a  wise  counsellor  on  both 
technical  and  commercial  points.  A  year  or  two  before 
the  organization  of  the  Steel  Corporation.  Andrew 
Carnegie,  whose  intimate  friend  he  was,  urged  him  to 
join  in  the  activities  of  the  Carnegie  Steel  (',,..  which 
was  then  fast  becoming  the  leader  and  chief  factor  in 
the  steel  industry;  hut  Mr.  Kirchhoff  declined,  preferring 
to  continue  the  editorial  work  in  which  he  had  been  SO 
successful  ami  in  which  he  was  completely  absorbed. 

While  always  the  guiding  head  ami  director  id'  his 
paper,  .Mr.  Kirchhoff  did  not  seek  to  absorb  the  entire 
credit  of  the  work.  He  raiseil  up  around  him  a  body 
of  assistants  who  ably  seconded  his  work,  ami  when  he 
made  up  his  mind  finally  to  retire,  m  1909,  they  were 
able  to  take  up  and  continue  the  management  on  the 
same  high  plane  to  which  he  had  adjusted  it.  After 
retiring  he  traveled  in  Europe  for  a  time  ami  later  found 
employment  in  travel,  in  writing  occasionally  for  his 
paper — in  which  he  retained  a  financial  interest — and  in 
the  affairs  of  the  various  societies  with  which  he  was 
connected  and  in  whose  proceedings  he  was  much  in- 
terested. It  should  be  mentioned  that  at  an  earlier  date, 
in  addition  to  the  work  on  Iron  Age  he  had  for  several 
years  acted  as  a^ent  for  the  United  States  Geological 
Survey  in  collecting  statistics  of  metal  production. 

Mr.  Kirchhoff  was  a  member  of  the  American  institute 
of  Mining  Engineers  for  many  years  and  took  active 
part  in  its  proceedings.  He  was  chosen  president  of 
the  Institute  in  1898-99  and  again  served  as  president 
in  1911-12.  He  was  a  member  of  the  Iron  and  Steel 
Institute  and  of  the  American  Society  of  Mechanical 
Engineers,  also  of  the  Iron  and  Steel  Institute  of  Great 
Britain  and  the  Verein  Deutscher  Eisenhiittenleute.  He 
was  a  member  of  the  Century  and  the  Engineers'  clubs. 


United  Stntes  Steel  Comorntinn  reports  for  the  quarter 
ended  June  30  as  below,  the  net  earnings  being  the  surplus 
over  all  working  expenses  and  ordinary  repairs  and  renewals: 

1915  1916 

Anril  $7,286,409  $25,423,676 

May     9,320,576  27,554,899 

junye  .;;;. 11.343,070  2s.147.473 

Net  earnings  for  quarter $27,950,055  $S1,126,048 

Depreciation  and   sinking   funds H'H%  f'H 

Interest,  etc..   on  U.  .S.   Steel   bonds S,67i,9t>Z 

Total  charges   $15,419,788 

Surplus    for    the    quarter *65■''?^:,;!.l 

Dividends  declared   17,741, 1^0 

Undivided  surplus $47,964,535 

The  dividends  declared  were  the  regular  1  ?i  %  on  the 
preferred  stock  and  2%% — being  l!irf  quarterly  and  19! 
extra — on  the  common  stock.  No  statement  is  made  of  any 
special  appropriations  from  surplus.  The  net  earnings  for  the 
half-year  ended  June  30,  1916,  were  $141,839,672,  being  $101.- 
431, SOS  more  than  in  the  first  half  of  1915. 

President  Farrell  issues  the  following  statement:  "During 
the  past  quarter  the  plants  and  properties  of  the  Steel  Corpor- 
ation were  operated  at  their  maximum  capacity.  Both  pro- 
duction and  earnings  exceeded  those  for  any  previous  quarter. 

"The  several  subsidiary  companies  have  many  extensions 
and  improvements  under  way,  calling  for  the  expenditure  of  a 
very  large  sum  of  money.  These  improvements  are  mainly  for 
the  purpose  of  diversifying  products  and  increasing  the  eco- 
nomic efficiency  of  the  prop> 

"Unfilled  orders  on  hand  at  June  30.  1916.  amounted  to 
9, 640.45S  tons,  which  will  occupy  the  mills  for  several  months. 
New  business  is  coming  in  at  a  satisfactory  rate,  many 
contracts  being  entered  for  delivery  of  materials  throughout 
1917." 
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MASS    COPPER    IX    THE    CHAMPION    MINE,    PAINESDALE,  MICH. 
Occurrences  of  masses  of  native  copper  in  the  Lake  Superior  district  are  sometives  of  great  size.    This 'Particular  mags 
.  .    100  ft.  above  the  portion  shown   in  this  view.     In  another  of  the  Copper  Range^Consolidated  piopei  .les,   tn 
III    mine,  there   was  an   occurrence   of 


copper  extending  from  the  third  to  the  22nd  level 


HECLA'S   NEW   LEACHING   PLANT  AT  LAKE  LINDEN.  MICH. 
This  plant.  Lai  e,  will  treat  hy  the  ammonia-leaching  method  the  tailings  now   being  recov- 

redge       The    initial  plant    has    eight    1,000-ton    leaching    tanks    and    will    have    a 
capacity  of  about  2  I  y,  the   treatment  cycle  requiring  about  four  days 
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TWii  INTERIOR  VIEWS  IN  THE  NEW  CALUMET  &  HECLA  LEACHING  PLANT 
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BoflavisiEii  Maiaauag  Patsi 

In  the  South  Pacific  Mail  of  Apr.  27,  1916,  appears  an 
arti.-le  on  Bolivia  copied  from  tin'  Bulletin  of  the  Pan- 
Mi  Union.  Within  the  last  two  years  a  number  of 
on  Bolivia  and  the  west-coast  republics  have  been 
published  (some  of  them  in  the  Journal),  the  majority  of 
whi.h  have  undoubtedly  heen  written  by  men  with  but  a. 
scant  acquaintance  with  their  subject.  Their  bad  work 
may  he  forgiven,  a-  perhaps  they  did  their  best. 

Bui  from  such  a  publication  as  the  Bulletin  one  expects 
correct  data.  In  the  article  mentioned,  the  Antiquera 
(Antequera)  mine  is  referred  to  as  a  rich  tin  mine.  This 
must  I"'  over-cocktail  information  from  Antofagasta. 
The  Antequera  mine  is  perhaps  the  most  dismal  failure 
in  Bolivia,  as  many  a  Chilian  investor  can  testify. 

Berenguela,  in  the  province  of  Cochabamba,  is  said  to 
have  an  exceptionally  high  grade  of  ore.     As  a  matter  of 
fad   ii   is  well  known  to  have  an  exceptionally  low  grade 
cf  ore.     Moreover,  Berenguela   is  a  mountain,  on  which 
are  located  four  to  sis  tin-mining  companies,  all  of  little 
nee.     I  doubt   if  the  total  production  amounts  to 
10  '-M-  of  barilla-.    The  Berenguela  company,  the  biggest 
:i.  i<  the  most  consistent  producer. 
We   have  yet   to   learn    in   these   parts,   that   the   Monte 
Blanco  mines  are  a  great  success.    As  the  Santa  Fe  lode 
is  said,  in  the  Bulletin,  to  have  an  average  width  of  6  to  9 
ft.   (1,000  ft.  of  outcrop)   and   12$    pure  eassiterite,  it 
ought    to    have    been    made    a    success.       Such    values 
are  not  to  be  found,  and  the  statement  has  probably  been 
copied  from  -ohm   authority  still  more  unreliable  than  the 
tin. 
Again,  it  i-  stated  that  "in  the  country  of  the  Aymara 
no  such  objects   (bronze)   an-  ever  found,  yet  it  is  here 
that    the    known    tin    deposits    of   the   present   time    are 
located."      I    read    this  to  mean  that  there  are  no  known 
tin  deposits  in  the  country  of  the  Quechua  race. 
An  exactly  opposite  statement  would  be  nearer  the  truth. 
Chorolque,    Tasna   and    Chocaya    Mountains,    embracing 
some  of  the  besl    tin   mines,  are   in   the  country  of  the 
Quechua.     Chorolque  (a  mountain)    is  described  as  one 
of  the  four  mining  districts  of  Bolivia.     The  mountain 
mining  activity  of  the  Aramayo  Co., 
:    S    and    Tasna.      From    Chocaya 
iter  than  from  Chorolque, 
producers  being  th<   Oploca  I  o.,  Aramayo  (Cho- 
rus.    The  whole  district 
can  mori  Southern  Potosi. 

At  pres.  best  be  divided  into 

roups:  I-'m-i  in  lin  iose  of  Oruro  (with 

e   Beren- 
guela mil  .  those  of  the  dep 

•  of  much  importance,  I : 
I  La  Pi  other  errors  in  this 

but  enough  have  heen  noted,  as  may  be  seen   En 
corrections  noted  here,  to  show  that  the  Bulletin  is  not 
a   reliable  authority  on    Bo]  J.  PI.  Ivey. 

Antofagasta,  Chile.  June  L6,  1916. 


sn©ia  ami  JRleiLall  MlaEtnes 

An  accident  occurred  recently  at  the  Peters  mine  of 
the  l'uruni  Development  Co.,  Ltd.,  Demerara,  British 
Gtiiana,  which  may  be  of  interest  and  may  also  serve 
to  call  attention  to  an  unusual  form  of  danger,  against 
which  it  will  be  wise  to  take  precautions  in  opening  up 
old  mines. 

The  property  had  been  closed  down  for  six  years  when 
we  began  to  dewater  the  shaft  about  Mar.  1,  1916.  After 
the  workings  were  pumped  to  the  300-ft.  level,  another 
engineer  and  I  waded  in  through  about  4  ft.  of  water 
to  make  an  examination.  Abotit  350  ft.  from  the  shaft 
a  stope  140  ft.  long  had  been  opened  and  timbered  with 
square  sets  on  the  level.  Above  the  timber  the  stope 
was  filled  with  waste  to  within  15  ft.  of  the  back,  with 
the  exception  of  four  cribbed  chutes  and  manways.  A 
connection  to  the  level  above  was  at  the  time  sealed  by 
mud  and  water,  making  the  open  part  of  the  stope  an 
excellent  trap  for  gas. 

There  was  no  evidence  of  gas  or  foul  air  on  the  level, 
but  an  attempt  to  climb  one  of  the  manways  was  almost 
immediately  followed  by  a  violent  explosion,  accompanied 
by  blue  flames  that  continued  to  burn  for  some  time. 
The  water  on  the  level  was  fortunately  deep  enough  to 
afford  a  temporary  refuge  and  was  probably  the  means 
of  preventing  a  fatal  accident,  as  the  heat  was  intense 
and  all  parts,  even  those  momentarily  exposed,  were  se- 
verely burned.  The  gas  must  have  been  generated  by 
the  decomposition  of  the  mine  timbers,  as  neither  the 
quartz-vein  matter  nor  the  hornblende-schist  country  rock 
could  well  have  been  responsible  for  it.  Local  hardwoods, 
greenheart  and  mora,  were  used  in  timbering.  The  vol- 
ume of  the  gas  that  ignited  was  about  40,000  cu.ft.  This 
experience  suggests  the  advisability  of  using  a  safety 
lamp  or  something  of  the  kind  under  similar  conditions. 

E.  V.  Neelands. 

Demerara.  British  Guiana,  June  15,  1916. 


DipilE  Sfteel  C©ims\iflffimpfta©Es" 

Having  had  occasion  to  investigate  the  consumption 
of  drill  steel  at  our  company's  mine  and  found  it  sur- 
prisingly high,  I  have  been  trying  to  secure  data  from 
other  mines  for  comparison.  Much  to  my  surprise  I 
found,  on  looking  through  a  stack  of  company  reports, 
that  only  an  insignificant  number  of  companies  apparently 
paid  any  "attention  to  the  cost  of  drill  steel.  Beyond  the 
bare  fact  that  it  cost  from  $0,002  to  $0.004 'per  ton 
stoped  at  some  of  the  largest  mines  where  the  stoping 
tonnage  per  drill-shift  was  as  high  as  35,  and  from 
$0,011  to  $0,021  per  ton  where  the  tonnage  was  consider- 
ably less,  the  investigation  netted  nothing.  Apparently 
this  cost  item  is  one  commonly  relegated  to  the  catchall 
caption  such  as  "miscellaneous  costs,"  "general  expense," 
or  "sundries,"  or  if  mentioned  at  all,  most  aggravatingly 
lumped  under  cost  of  "drill  steel  and  sharpening,"  a 
most  unfortunate  condition. 
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The  most  valuable  information  bo  far  accumulated  was 
furnished  by  the  Colonial  Steel  Co.  of  Pittsburgh  as 
follows : 

"One  of  the  large  zinc-mining  companies  states  that 
the  loss  of  steel  due  to  wear,  breakage  and  resharpening 
is  0.02  Hi.  per  ton  of  ore  broken,  or  -r>  lb.  per  ton  of 
concentrates.  Loss  for  each  resharpening  operation  is 
0.01  lb.  steel.  This  data  refers  entirely  to  1%-in.  round 
hollow  steel." 

In  tin'  hope  that  this  will  attract  the  attention  of  others 
interested  in  the  subject,  I  am  forwarding  the  item  to 
you   for  publication. 

I  am  bound  to  admit  that  the  steel  consumption  ai 
our  mine  is  very  much  greater  than  at  the  rate  of  40 
to  50  tons  stoped  per  lb.  of  steel.  And  if  other  managers 
of  comparatively  small  mines  will  look  into  the  facts, 
I  believe  they  will  discover  a  similar  condition  at  their 
own  properties.  It  is  probably  a  common  failing  with 
most  of  its  to  take  it  for  granted  that  the  blacksmith 
knows  all  about  steel  and  its  sharpening  and  that  is  one 
item  the  manager  need  not  worry  his  head  about.  As 
a  matter  of  fact,  I  believe  investigation  will  show  that 
most  blacksmiths  waste  more  steel  than  is  necessary. 
Others  through  a  mistaken  zeal  for  quantity  of  work  to 
please  the  boss,  burn  a  lot  of  steel  on  the  one  hand,  and 
do  such  a  poor  job  of  tempering,  on  the  other  hand,  that 
the  drill  footage  per  shift  is  materially  reduced. 

I  know  one  or  two  mine  managers  who  never  set  foot 
in  their  shops  more  than  once  or  twice  a  month  and  then 
only  to  promote  good  feeling  by  handing  out  the  smokes. 
This  good-feeling  promotion  is  commendable,  but  it  would 
be  more  so  if,  when  once  established,  the  manager  would 
take  the  time  to  learn  a  few  facts  about  steel  consumption 
in  the  shop  and  then  figure  a  way  to  help  the  blacksmith 
save  the  company  considerable  money  by  reducing  con- 
sumption  and  increasing  footage.  Dr.iLL  Steel. 

New  York.  July  20,  1916. 

Propel!©!?  SEImmes  Agpiftgitt®:? 

I  have  been  deeply  interested  in  the  descriptions  of 
tlic  propeller  slimes  agitator  as  published  in  the  Journal 
of  May  6,  and  July  15,  1916.  My  attention  has  been 
attracted  to  this  device  because  I  have  been  operating 
slimes  agitators  since  the  institution  of  slimes  treatment 
by  agitation,  beginning  with  the  original  system  of  put- 
ting an  air  pipe  into  a  slimes  tank  and  moving  it  around 
by  manual  labor.  I  have  seen  the  development  of  the 
mechanical  agitator  from  its  simplest  forms  to  the  air 
agitator  and  the  patented  forms,  such  as  the  Trent, 
Patterson,  Pachuca,  Parral,  Hendryx,  Dorr,  and  a  lot  of 
others.  The  tendency  from  the  beginning  has  been  to 
secure  as  efficient  agitation  as  is  possible  with  least 
possible  expense.  The  system  as  installed  at  the  plant 
of  the  Hedley"  Gold  Mining  Co.  appears  to  me  to  partake 
of  the  qualities  of  the  Hendryx  agitator.  While  nobody 
denies  that  the  Hendryx  is  a  good  machine,  and  this 
new  agitator  may  lie  as  good,  l»>th  of  them  giving  efficient 
agitation  and  good  results  so  far  as  extraction  is  con- 
cerned, it  still  seems  to  me  that  they  must  consume  more 
power  than  most  operators  care  to  put  into  slimes  agita- 
tion at  the  present  time.  Most  of  the  modern  agitators 
will  give  good  results  in  the  same  way,  hut  the  object 
to  be  attained  is  to  secure  the  agitation  with  the  least 
possible  expense.     It  appears  that  some  of  the  new  forms 


of  tanks,  such  as  the  V.\  b.u  a  oi  the  Dorr  agitators,  musi 
ile  to  deliver  good  results,  so  far  as  agitation  and 
extraction  are  concerned,  together  with  lower  costs  than 
can  be  expei  ted  with  a  propeller  device.  It  has  generally 
been  considered  that  the  propeller  system  entails  b.ij 
costs  due  to  it<  greater  power  consumption.  I  should 
In-  deeply  interested  in  knowing  more  aboul  the  i< 
obtained  at  the  Hedley  mill  with  the  Devereux  propeller, 
since  if  a  device  of  this  kind  can  lie  operated  at  a  cosl 
as  low  as  some  other  types  of  slimes-agitating  machines, 
it  would   he  of  value  for  me  to  know  of  it. 

New  York,  July  20,  1916.  Henky  A.  Maijvix. 

:  •; 

Ds'iSIliiH&g*  anadl  Airaallysas  off 


I  have  read  with  interesi  A.  J.  Sale's  able  article  on 
'"1  trilling  and  Analysis  of  ('upper  Ores,"  in  the  Journal 
of  July  8,  1916.  Mr.  Sale's  attitude  as  to  the  reliability 
of  assayers  reminds  tne  of  the  tune- worn  storj  of  the  blind 
man  at  the  circus  who.  having  laid  hold  of  the  tail  of  the 
elephant,  declared  the  animal  to  be  shaped  like  a  rope. 

His  statement  in  the  article  that  "any  manager  who 
trusts  his  copper  assaying  to  any  one  man.  without  any 
kind  of  a  check,  is  courting  commercial  suicide"  appears 
to  me  to  be  a  rather  far-reaching  assertion.  I  believe 
most  engineers  will  agree  writh  me  that  the  chance  of  re- 
ceiving the  grossly  inaccurate  returns  cited  in  his  article 
are  remote — so  remote  in  fact  as  not  to  be  worthy  of  tak- 
ing into  account  as  a  probable  source  of  error  in  drill- 
hole or  any  other  samples.  I  also  believe  that  most  men 
who  have  had  any  considerable  experience  with  sampling 
and  laboratory  work  will  agree  that  the  chances  of  error, 
after  the  sample  has  been  delivered  to  the  assayer,  are 
slight. 

The  errors  mentioned  in  Mr.  Sale's  contribution — "one 
drill  hole  where  over  a  hundred  feet  of  nearly  2%  ore 
was  reported  as  0.5%,  and  in  another  hole  where  the 
same  grade  of  material  was  reported  as  0.1 '",_  " — appears  to 
me  to  be  clue,  possibly,  to  the  employment  of  the  "ocular" 
or  "backdoor"  method  of  assaying  rather  than  to  the  ex- 
treme insolubility  of  the  ••refractory"  chalcopyrite  and 
other  complex  sulphides  contained  in  the  sample. 

Grants  Pass.,  Ore.,  July  13.  1916.  E.  P..  Crouch. 
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©^©tr  Tfeilrfty  Tlhotmssiiadl 

The  appended  tabulated  figures  on  students  in  the  en- 
gineering schools  of  the  United  States  were  presented 
at  the  recent  annual  meeting  of  the  Society  for  the  Pro- 
motion of  Engineering  Education,  through  the  cooperation 
of  the  United  States  Bureau  of  Education  and  the 
society's  Committee  on  Statistics.  A  variety  of  interest- 
ing comparisons  are  possible,  such  as  the  great  in< 
in  chemical  .  the  decrease  in  civil  and  mining, 

and  the  slump  and  recovery  in  number  of  mechanical  engi- 
neers. 

STUDENTS    IN    THE    UNITED    STATES 

Engineering:  Branch  1906  1911  1915 

General     2,501  5,591  6,059 

Chemical    1,234  1,452  2.3S3 

Civil     7,962  S.934  7.182 

Electrical     5,696  6.12S  6,637 

Mechanical    7.426  7.052  7.751 

Mining-    2.S26  2,337  1.922 

Other     S2  958 

Total    27,727  31,499  32.S43 
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SYNOPSIS  °     the   development 

ern  mine,  the  discovery  of  which 
resulted  in   the  present  activity  at  Oatman. 


The  d  the  opening  ol  a  large  body  of  high- 

.    ,,  ,„  the!  aited  Eastern  Mm- 
,,,  Oatman,  Ariz.,  was  accomplished  with  a  direct- 
has  seldom  been  equalled.     The  com- 
pany  was  incorporated  in   November,   1913.     In  March, 
1914    3hafl  sinking  was  started  b)  means  oi  a  hand  wind- 
lass. '  After  sinking  to  a  depth  of  t0  ft.,  work  was  stopped 


I,  assayed  from  $14  to  $27,  a  selected  sample  assay- 
ing $193.  By  March,  1915,  a  crosscut  was  driven  through 
the  vein  on  the  L-65-ft.  level,  where  a  width  of  25  ft.  of 
ore  averaging  $22.93  was  exposed.  Since  that  time  the 
vein  has' been  opened  by  drifts  and  crosscuts  on  the 
565-  and  667-ft.  levels,  with  the  result  that  about  200,000 
tons  of  ore.  assaying  higher  than  $20  per  ton  in  gold  and 
having  a  gross  value  of  approximately  five  million  dollar-. 
has  been  opened  sufficiently  for  sampling  and  estimating. 
In  places  the  ore  has  a  width  of  40  ft.  No  work  has  been 
done  beiow  the  667-ft.  level,  but  the  orebody  maintains 
its  strength  and  grade  at  that  depth.     The  vein  consists 


UNITED   EASTERN  SHAFT,   THE  STRIKE 


IN  WHICH  STARTED    THE    OATMAN    EXCITEMENT 


temporarily,  until  July  of  the  same  year.     At  this  time  a 
headfrai  line  hoist 

was    -■•'     ip.  "•    lull,   the    shaft    intersected 

I  Che  vein  was    small 

and    weak,  f"    the    pros- 

tig    up    to   $8.78. 
About    a    month  300-ft.    level    was 

1  he  shaft. 
At  this  point    I  i  small,  but  a  width  of  1 

ral   superintendent.    I  .  rn   Mining   Co.,    Oat- 

man.  Ariz. 


of  calcite  irregularly  handed  with  quartz,  the  valuable 
metal  content  being 'practically  all  in  gold.  The  country 
rock  is  andesite. 

An  all-sliming  cyanide  mill  of  200  ions  daily  capacity 
is  now  being  built  on  the  property  and  a  new  working 
.-halt,  is  being  sunk.  The  crushing  department  of  the 
mill  will  have  a  capacity  of  400  tons  and  the  cyanide 
department  will  have  a  capacity  of  200  tons.  This  ar- 
rangement «ill  permit  of  doubling  the  capacity  of  the  null 
readily,  whenever  it  may  lie  required.  It  is  expected 
that  the  mill  will  be  completed  the  latter  part  of  this  year. 
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The  discovery  of  the  United  Eastern  mine  reads  like 
e  romance.  In  March,  1913,  J.  L.  Mclver,  a  minor  and 
a  man  of  keen  observation,  rami'  into  the  Gold  Road-Tom 
Reed  district  looking  for  a  "poor  man's  opening"  in  min- 
ing, lie  found  two  of  these  thai  suited  him;  one  was  a 
lea  e  on  the  old  Moss  mine,  and  the  other  was  an  option 
on  the  group  of  claims  now  included  in  the  United  Eastern 
property.  The  principal  merit  of  the  latter  was  its 
proximity  to  the  oreshoots  of  the  Tom  Reed  mine.  After 
securing  these  options,  Mclver  sent  to  Bisbee  for  his  part- 
ner, George  W.  Long,  and  these  two  proceeded  to  work  on 
their  lease,  and  at  the  same  time  tried  to  raise  funds  for 
developing  the  United  Eastern  property.  With  absolute 
faith  in  the  enterprise  they  did  what  work  they  could  by 
themselves,  ami  even  went  to  work  for  wages  in  the  adja- 
cent Tom  Peed  mine  to  raise  additional  funds.  Their 
observation  in  this  mine  confirmed  their  faith  in  their  op- 
tioned property,  ami  the}  approached  several  captalists 
[or  financial  assistance. 

On  June  27,  191  I.  \V.  K.  Ridenour,  of  Oatman,  secured 
a  small  block  of  United  Eastern  stock  at  25c,  and  had 
sufficient  confidence  in  the  property  to  recommend 
and  sell  United  Eastern  shares  to  his  friends  at  25c. 
Prom  these  sales,  together  with  those  of  Long  &  Mclver. 
there  was  raised,  up  to  December,  1!»14.  approximately 
$13,000,  which  was  applied  to  the  development  of  the' 
property.  All  of  these  people  to  whom  the  stock  was  sold 
have  reaped  great  profit  on  their  investment.  In  Decem- 
ber, 1914,  they  were  successful  in  interesting  Messrs. 
Frank  A.  Keith.  Seeley  W.  Mudd  and  Philip  Wiseman,  of 
Los  Angeles,  and  through  them  secured  the  funds  that 
enabled  them  to  carry  their  enterprise  to  its  present  state 
of  success. 

Itlsilb^p  A  FaeEdl  1F©2*  Astmeipflc^Ea 


Fiuim©  S>^ap]plla©§ 
By  Chakles  Will  Wright* 

As  a  mining  country  Italy  has  not  attracted  much 
attention  in  America.  Its  metal  production  is  compara- 
tively small  and  comes  'mostly  from  the  lead  and  zinc 
mines  in  Sardinia,  although  the  mercury  and  pyrite 
mines  in  Tuscany  and  the  iron  mines  on  the  island  of 
Elba  add  largely  to  the  annual  metal  output.  Although 
these  Italian  mines  are  among  the  most  ancient,  it  is 
only  during  recent  years  that  developments  on  a  sufficient 
scale  to  make  them  important  producers  have  been  initi- 
ated, and  the  large  tonnages  of  ore  at  present  available 
and  the  extensive  fields  for  further  exploration,  particu- 
larly in  Sardinia,  make  the  outlook  promising. 

The  total  amount  of  supplies  consumed  at  the  mines 
in  Sardinia  alone  equals  ■^■.',500,000  annually.  Previous 
to  1015  a  large  percentage  of  the  mine  supplies  were 
imported  from  Germany  and  names  such  as  Koppel  on 
the  mine  trucks,  Krup'p  on  the  ball  mills  and  Flottman 
on  the  rock  drills  are  the  most  noticeable.  Without  these 
importations  from  Germany  and  because  of  the  present 
high  freights  from  England  and  America,  the  prices 
of  many  of  the  mine  supplies  in  Italy  have  risen  100%. 
and  more  in  certain  instances.  The  supplies  that  are 
largely  imported  consist  of  drill  steel,  piping,  rails. 
rock  drills  and  compressors  for  underground  work:  steel 
cars,  car  wheels,  hoists,  wire  rope,  aerial  ropeways  and 
ore  sacks  for  transport:  and  belting,  shafting,  clutches, 

•Mining   engineer,   Ingurtosu,   Sardinia. 


s.  reens,  steel  balls,  crusher  plate-,  roll  si  ■  or  the 

concentratin ills.      A-    in    the    steam-eng Lne    plat 

I  >iesel  ami  gas  ei  d  electrii  al  equipment  -.   mo  I 

ni  the  mines  use  those  of  Italian  manufacture.  Milling 
machinery,  such  a-  jigs,  screens,  ami  table,  is  con  tructed 
at  the  mini's  or  by  the  local  foundries. 

There  are  a  number  of  steel  plants  in  [taly,  ami  a 
of  them   manufacture  such   mine  supplies  as  cars,  rail-. 

piping,   steel    balls   ami    roll   shells,   but   since   their   outpul 

doe-   not    ii t    the  demand  and  that  for  drill   steel, 

rope,  belting,  screening,  etc.,  the  mines  are  practically 
dependent  upon  imports.  For  this  reason  many  of  the 
necessary  supplier  are  now  becoming  scarce  and  high 
prices  are  being  paid  for  those  of  inferior  quality.  A 
leu  examples  of  present  prices  aie  a-  follows:  Drill  steel 
solid  and  hollow,  2  lire  and  :i  lire  per  kg.  (IS  ami  25c. 
per  lb.);  const  nut  ion  steel,  rails,  etc.  0.60  to  1  lire  per 
kg.  (5  to  9c.  pel-  Hi.).  for  dvnamite.  oil  and  coal  the 
prices  have  mine  than  doubled.  It  is  probable  that  as 
the  difficulty  of  obtaining  these  supplies  increases  still 
higher  prices  will  be  paid  and  certain  of  the  necessary 
articles  may  not  he  obtainable.  Such  is  the  pre.-ent  con 
dition  of  the  market. 

The  Italian  field,  though  now  small,  is  a  growing  one  and 
worth  the  attention  of  the  American  manufacturer  who 
desires  to  export  his  products,  and  the  present  year  is 
the  time  to  consider  bow  to  introduce  them  into  Italy 
before  the  German  manufacturers  corral  the  business,  as 
they  certainly  will  do  after  the  war,  wherever  they  find 
an  opening. 

The  writer's  experience  has  been  confined  to  the  im- 
portation of  small  shipments  of  mine  and  mill  machinery 
from  the  United  States  to  Sardinia,  and  because  of  the 
difficulties  encountered  he  finds  that  certain  change-  are 
necessary  before  American  exporters  can  hope  to  have  any 
success  in  selling  their  products  in  Italy  or  in  other  Latin 
countries.  This  problem  of  promoting  trade  relations 
with  the  Latin  countries  presents  many  difficulties — seri- 
ous difficulties,  although  they  may  not  at  first  seem  so — 
which  the  American  manufacturer  must  recognize  in  or- 
der successfully  to  compete  in  the  future  with  German 
manufacturers,  who  have  mastered  the  situation. 

They  must  first  realize  that  foreign  purchasers  cannot 
be  bothered  with  our  system  of  selling  supplies  by  the 
foot,  pound  and  gallon,  which  denominations  often  mean 
little  to  him,  while  quotations  given  in  the  metric  system, 
which  he  knows  thoroughly,  are  more  acceptable.  A 
prominent  mine  manager  recently  showed  me  a  quotation 
per  foot  and  per  pound  for  drill  steel  from  an  English 
firm,  given  in  English  currency  against  cash  payment  by 
some  London  bank  on  presentation  of  shipping  docu- 
ments, lie  shrugged  his  sh  ulders  and  said  "Conn'  si 
fa?"  (What  can  one  do'r).  It  would  take  him  some  time  to 
figure  out  the  quantity  and  cost  per  kilogram  or  meter 
in  his  own  currency,  and  as  to  the  amount  to  add  for 
transport  and  duty  he  knew  nothing.  The  result  is  that 
rids  his  eider  to  some  agent  in  Italy,  who  gives  him 
(pi  itations  in  the  metric  system  and  in  Italian  cun 
including  transport  and  duty  to  Italy  and  often  to  the 
railway  -tat  ion  nearest  his  mine  and  against  payment  on 
or  soon  after  receipt  of  goods.  This  agent  naturally  adds 
from  20  to  60$    to  the  price  as  his  commission. 

Giving  quotations  in  the  metric  system  ami  currency 
of  the  country  from  which  the  request  comes  j-  not 
enough.    The  American  exporter  must  obtain  the  freight 
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rate  and  quote  for  deliveries  a1  one  of  the  principal  ports 
in  tlic  country  to  which  the  shipment  is  to  be  made,  and, 
.-till  better,  he  should  indicate  the  amount  of  duty  to  be 
paid  at  the  pori  of  entry  in  that  country.  A  table  of  duty 
rates  can  be  obtained  from  any  Italian  consulate  or  from 
I'll  ico  Hoelpi,  publisher,  Milan.  Italy. 

The  Italian  mine  manager,  and  it  would  probably  be 

i!i.    -am.'  in  Spain  or  any  other  Eatin  country,  usually 

has  an  exaggerated  idea  of  freight  rates  and  duty  on  im- 

-..   and    this   tear  often    prevents  him  from  sending 

orders  to  foreign  linns. 

'P..  get  tins  trade  it  would  be  well  for  the  American 
manufacturer  to  have  bis  catalogs  or  descriptions  of  the 
article-  be  lias  to  offer  translated  in  Italian,  French  or 
Spanish  as  the  case  may  require.  A  list  of  the  mining 
companies  that  would  probably  become  purchasers  should 
also  be  obtained,  catalogs  sent  then  and  a  local  agency 
ilished  it  possible.  The  turning  over  the  sale  agency 
for  a  district  to  a  Eoreign  agenl  is  often  risky,  as  lie  may 
binder  rather  than  promote  business,  especially  if  be  is 
not  situated  in  the  mining  district.  The  foreign  agent 
does  not  always  realize  the  importance  of  advertising  or 
the  necessity  of  following  up  inquiries  in  order  to  find 
business:  and  it  is  therefore  advisable  for  the  American 
manufacturer  to  do  bis  own  advertising  by  correspondence. 
By  using  caution  in  selecting  local  agents  in  the 
foreign  mining  districts  and  by  providing  such  agents 
with  prices  and  samples  of  articles  or  descriptive  matter 
rly  translated,  it  will  be  possible  gradually  to  build 
up  a  substantial  foreign  trade 

The  usual  method  of  payment  for  supplies  from  the 
Italian  and  German  firms  is  one-third  of  the  amount 
with  the  order,  one-third  at  the  time  of  the  delivery  of 

the   g Is   and   the  balance   three   months   after  delivery. 

Payments  are  usually  made  through  some  bank  such  as 
the  Credito  Italiano,  which  is  represented  in  New  York 
by  the  Guarantee  Trust  Co.,  and  the  standing  of  the 
mining  companies  may  he  ascertained  through  them. 

The  Italian  mining  companies  are  generally  of  high 
standing,  both  financially  and  morally,  and  they  must  be 
onsidered.  If  they  arc  to  trust  the  American  manu- 
facturer t"  ship  the  quantity  ami  quality  of  goods  ordered, 
they  mu-t  in  tinn  he  trusted  to  pay  for  them,  as  they  are 
accustomed  to  do  with  Italian  ami  German  firms.  To 
demand  full  payment  for  goods  against  presentation  of 
shipping  documents  to  some  New  York  bank  discourages 


Tiira  Mim\5tni§£  asa  ftlhv« 

Msvlsvy  §&gi.fi©S 

Tin  product! n  the  Federated  Malay  States  in  1915 

;  small  decrease,  according  to  the  mine  warden's 
report.     Tin-  total   output  for  two  years  past    was.   in 
■ 

1914  1915  Changes 

Perak 28.557  27.776  D.      781 

Selangoi                                15,103  13.938  D.  1,165 

NcKTl-ScrnWlan                              .........  1 .244  D.      453 

Pahang 3.6S5  3,808  I.      123 

Total..  49,042  46,766  D.  2,276 

At  tin  « -1* .-•  i.i  the  year  there  were  164,457  men  em- 
ployed in  the  o  i  -.  of  whom  205  wen-  Europeans,  2,372 
Malays,  5,313  Indians  and  156,414  Chinese.  The  con- 
ditions of  employment  bow  that  85,589  miners  worked 
under   lease  or   tribute,   45,070    under  contract,    32,131 


were  paid  wages  and  1,667  were  independent  miners  or 
prospectors,  holding  individual  licenses. 

There  was  an  increase  in  1915  in  machinery  used  in 
the  mines,  the  chief  instances  being  the  completion  of 
the  hydraulic  plant  of  the  Gopeng  Consolidated  Mining 
Co.  and  the  rebuilding  of  the  Perak  electric  plant.  Ten 
dredges  were  at  work  at  the  close  of  1915,  seven  of  them 
having  been  installed  during  the  .year.  Another  one  is 
under  construction  for  use  at  the  Bentong  Mine  in 
Pahang. 

Chinese  not  only  form  the  great  majority  of  the 
workers,  but  predominate  in  the  management,  72%  of 
the  output   being  from   mines   controlled   by   Chinese. 

SacaEiaxim  Sual-plhraair  Frodltiflctla©^ 
The  sulphur  situation  in  Sicily  remains  strong.  Export 
demand  for  England,  France,  Australia,  Russia  and 
Sweden  has  been  very  active;  on  the  other  hand,  pro- 
duction has  decreased,  owing  to  the  fact  that  the  mines 
are  suffering  from  increased  cost  of  coal,  wood,  oil  and 
explosives,  and  to  a  certain  extent  from  dearth  of  labor 
as  well,  the  younger  men  having  been  called  to  arms. 
The  export  figures,  according  to  Ferd.  Bailer  &  Co.,  from 
Jan.   1,   1915,  to  Dec.  31,   1915,  are  as  follows: 

EXPORTS  OF  SICILIAN  SULPHUR 

Metric  Metric 

Tons  Tods 

Sicily 7,685  Sweden-Norway 24,781 

Italy 108,916  Turkey  (Eu  ope) 

Austria      70  United  States  and  Canada    .  .  2,054 

Belgium Central  and  South  America.  .         5,517 

Denmark 51  Egypt 825 

France 96,156  Algiers 6,540 

Germany 391  Turkey  (Asia) 

Greece 19,857  India  (English) 5,010 

England-Malta 3(5,156  Australia 330 

Holland 1,163  Other  countries 11,035 

Portugal 12.784  South  Africa 9,474 

Russia... 2,791  

Spain       8,220  359.S06 

Stocks  on  hand  Dec.  31,  1915   323.3B1 

The  production  as  published  for  the  fiscal  year  of  the 
Consorzio  stands  as  follows:  From  Aug.  1,  1914,  to 
July  31,  1915,  335,000  tons  (of  1,000  kg.).  During 
the  same  period  1915  to  1916,  it  is  estimated  that  the 
production  will  show  a  decrease  of  about  10%,  say 
300,000  tons  altogether,  and  that  from  Aug.  1,  1916, 
to  July  31,  1917,"  it  will  not  exceed  275,000  tons.  In 
consequence  the  prices  have  advanced  considerably,  and 
for  a  short  time  the  Consorzio  offered  small  parcels 
only,  then  withdrew  altogether  from  the  selling  side. 
Now  they  have  decided  to  sell  one  month  about  the 
quantity  produced  in  the  preceding  month  and  not  to 
sell  for  future  delivery.  They  intend  also  to  give  the 
preference  to  Italian  consumers  and  to  those  of  the 
allied  countries.  The  Consorzio  will  expire  July  31, 
1918,  and  it  is  expected  that  up  to  that  date  the  stock 
available  will  be  greatly   reduced. 


A  Maia®  JLessos^s  ILaalbllllt^' 

C<Difive©iPin\ain\g|  MsitletPasvIls 

By  A.  L.  II.  Street* 

On  foreclosure  of  a  lien  against  mining  property  for 

materials  and  labor  furnished  a  lessee  of  the  property  in 

its    development,   personal    judgment   may    be    rendered 

against  the  lessee,  but  not  against  the  lessor,  according 

to  the  holding  of  the  Oregon   Supreme   Court  in  the 

case  of  Haines  Commercial  Co.  vs.  Giabill,  152  Pacific 

Reporter,  877. 

♦Attorney  at  law.  S29  Security  Building,  Minneapolis.  Minn. 


July  '.'!».   L916 


ENGINEERING  AND  MINING  .7<>IU;\  \l. 


^dliitoiriisJl' 


Tib©  zZiimc  Safraasittaoim  AEsiroaKdl 

The  report  of  the  Zinc  Corporation  for  its  last  year 
and  the  address  of  Mr.  Govett,  the  managing  director, 
at  the  stockholders'  meeting  in  June  throw  sonic  light  on 
the  zinc  situation  abroad.  It  should  be  borne  in  mind 
that  the  tension  in  spelter  arose  from  the  isolation  of 
Germany  and  Belgium — where  the  bulk  of  the  accumu- 
lated stock  at  the  middle  of  1914  was  held — and  the 
sudden  closing  of  the  outlet  for  the  mines  of  Broken 
Hill,  Australia.  There  was  plenty  of  ore,  the  supply 
being  adequate  as  it  was  previous  to  the  war,  but  there 
was  no  place  to  smelt  it.  This  put  a  premium  upon 
smelting  capacity,  the  price  for  spelter  rose  to  figures 
unheard  of  previously,  and  this  was  an  invitation  to 
enterprising  persons  to  build  new  smelteries  as  fast  as 
they  could — which  was  done,  especially  in  the  United 
States. 

We  can  see  now  that  the  British  authorities  failed 
completely  to  grasp  the  basic  facts  of  the  situation, 
although  the  zinc  companies  did.  The  companies  were 
hampered,  however,  by  the  government's  onerous — nay, 
impossible  conditions- — with  respect  to  new  plant  and  the 
long  course  through  the  courts  that  the  companies  had 
to  pursue  before  they  could  obtain  legal  release  from 
their  ore  contracts  with  the  German  concerns.  Mr. 
Govett  reviewed  all  this  and  made  numerous  statements 
respecting  which  the  muddle-headed  would  do  well  to 
reflect.     Among  others  were  the  following: 

''To  recapitulate — the  original  contracts  were  neces- 
sarily with  Germany,  as  there  were  no  English  buyers. 
After  the  outbreak  of  the  war  we  could  not  sell — first, 
because  there  were  no  immediate  buyers  anywhere,  and 
secondly,  because  we  could  make  no  new  long  contract, 
on  account  of  the  risk  of  being  left  short  of  material 
in  the  event  of  the  German  contract  reviving  at  the  end 
of  the  war." 

The  first  of  these  statements  is  identical  with  what  the 
■Journal  has  been  telling  the  world  from  the  beginning. 
Out  of  all  the  wild  talk  about  a  German  conspiracy — 
which  was  made  largely  for  political  effect — the  simple 
fact  is  that  the  Australian  ore  went  to  German  houses 
for  the  reason  that  there  were  no  other  buyers.  In 
obtaining  release  from  its  contract  with  Aron  Hirseh 
&  Sohn,  the  Zinc  Corporation  did  not  get  through  the 
maze  of  the  British  courts  until  the  Board  of  Trade 
declared  void  contracts  contrary  to  the  national  interest, 
so  after  all  it  was  not  the  courts  that  settled  the  matter. 
The  release  of  the  Zinc  Corporation  was  not  an  unalloyed 
blessing,  for  Aron  Hirseh  &  Sohn  was  owing  it  £84.000 
for  concentrates  delivered  before  the  war  and  the  Zinc 
Corporation  has  not  yet  been  successful  in  attaching  any 
realizable  assets  of  the  firm. 

In  attempting  to  dispose  of  its  production  during 
the  war.  however,  the  Zinc  Corporation  was  not  idle. 
Theodore  Hoover  visited  the  United  States  in  October, 
1014,  and  upon  his  return  to  England  made  recommenda- 
tions, which  were  not  adopted  for  one  reason  or  another — 


partly  Governmental  obtuseness — although  of  course  Mr. 
Govett  does  not  say  so  or  imply  it.  Among  other  things 
the  sale  of  some  of  the  companies'  ore  to  American 
smelters  was  contemplated.  Later,  when  negotiations 
were  renewed,  it  was  found  that  Australian  concent  rates 
were  being  offered  on  much  cheaper  terms  by  other  Broken 
Hill  companies.  -'That  was  the  trouble,"'  said  Mr.  Govett, 
"the    ruinous   competition    of   the   other   companies." 

In  the  meanwhile  progress  has  been  made  in  several 
directions.  A  large  tonnage  of  Australian  ore  has  come 
to  the  United  States.  A  good  deal  has  gone  to  Japan. 
where  the  smelters  have  greatly  increased  their  capacity. 
British  smelters  have  also  been  increasing  their  capac- 
ity— belated  but  nevertheless  increasing — and  now  comes 
the  important  statement  by  the  Zinc  Corporation  that 
it  has  made  a  contract  for 'a  sale  of  100,000  to  150.000 
tons  of  concentrates  to  supply  the  requirements  of  British 
smelters.  The  electric  zinc  smelters  of  Scandinavia  have 
also  been  increasing  their  production.  In  short,  the 
production  of  zinc  has  been  expanding  in  all  parts  of 
the  world,  although  nowhere  else  in  so  spectacular  a 
manner  as  in  the  United  States. 

But  the  Australian  producers  are  looking  further  ahead. 
In  their  lead  business  they  allied  themselves  some  time 
ago  as  the  Broken  Hill  Associated  Smelters,  taking  over 
the  plant  of  the  Broken  Hill  Proprietary  at  Port  Pirie, 
which  company  has  now  become  the  largest  single  pro- 
ducer of  lead  of  the  world.  About  the  same  companies 
lately  formed  the  Zinc  Producers  Association,  which  is 
going  to  handle  the  combined  zinc  output.  The  Zinc 
Corporation  has  gone  into  this,  with  reservations  that 
may  permit  it  to  unite  with  the  Burma  Corporation  in 
certain  contingencies.  The  plans  of  the  association, 
which  has  been  developed  to  a  large  extent  through  the 
visit  to  Great  Britain  by  Mr.  Hughes,  the  Australian 
Premier,  assisted  by  W.  S.  Robinson,  the  managing 
director  of  the  Broken  Hill  Associated  Smelters,  include 
the  ideas  of  erecting  smelteries  in  England  and  Australia, 
steps  to  insure  the  exclusion  of  German  spelter  after  the 
war  and  preferential  treatment  of  the  Empire's  products, 
allowing  a  fair  share  of  the  raw  materials  to  France  and 
Belgium.  Careful  consideration  of  trade  relations  with 
France  and  Belgium,  especially  the  latter,  where  zinc 
smelting  has  for  centuries  been  an  important  industry, 
was  necessary. 

What  of  lead  and  spelter  after  the  war?  "Will  there 
be  an  enormous  demand  for  lead  and  zinc  to  replace 
waste  and  in  rebuilding,"  asks  Mr.  Govett,  "or  will  the 
world  be  in  ruins  financially  as  well  as  actually?  I  do 
not  see  my  way.  but  this  is  clear;  since  the  high  prices 
there  has  been  an  enormous  increase  in  capacity  for  out- 
put of  spelter  in  America.  The  war  is  likely  to  end  with 
large  stocks  on  hand,  and  it  may  be  that  the  price  of 
spelter  will  be  very  low  indeed,  and  there  may  be  no 
profit  from  this  source  until  the  price  rises,  unit 
can  sell  our  concentrates  to  English  smelters,  as  far  as 
they  can  take  them,  under  a  tariff  or  a  bounty,  which 
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is  the  fence  thai   the  governim  to  jump.     If 

I  may  hazard  a  gu<        i     i    th: ter  the  war  the  price 

of  lead   I-  lib  tinue  high,  while  if  the  govern- 

mt-iit  will  jump  ill-  fence  the  price  of  spelter  will  be 
above  the  living  wage  for  the  Australian  producers." 
It  i<  owing  to  -  thai  the  Australian  producers 

ing  the  Impi  i  il  Govei  omenl  to  grant  a  bounty 
which  will  maintain  For  them  a  spelter  price  of  £23  per 
ton,  or  5c.  per  lb.,  which  in  their  opinion  is  the  poinl  of 
•ii\:n 


Tlh©  §&©©H  Coffpoimftiiotra 

The   statement   of   the    United    States   Steel    Corporation 

the  June  quarter  was  expected  to  show  a  large  gain 

ag  quarter  and  over  last  year,  but  it  has 

proved  to  be  even  better  than  was  anticipated.    Not  only 

are  the  net    ei Qgs    larger   than   those   reported  in  any 

preceding  quarter,  bu1  the  surplus  over  all  charges  and 
dividends  on  the  preferred  stock  was  equal  to  liy2%  on 
the'  common  stock.  Only  a  fraction  of  this  was  divided, 
the  conimo]  ceiving  an   extra   dividend   of  1%, 

making  its  total  \."i'<  lor  the  quarter.  The  undivided 
surplus  was  $47,964,535,  of  which  a  large  part  will 
doubtless  he  used  in  the  extensive  improvements  now 
being  made  at  I  (ninth.  Gary,  Ojibway  and  elsewhere. 
though  no  formal  appropriations  for  those  purposes  are 
announced.  Possibly  some  of  it  may  go  into  the  reserve 
fund  to  equalize  dividends,  of  which  Chairman  Gary  lias 
talked  at  different  times,  hut  this  is  not  at  all  certain. 

The  net  earnings  for  the  quarter,  reaching  a  total  of 
$81,126,048,  or  aboul  three  times  those  of  the  correspond- 
quarter  in    1915,  reflect  the  joint  influences  of  ex- 
tremely active  business,  ami  of  increasing  prices.     Both 

d e-tie  and  foreign  orders  were  heavy  and  the  gradual 

advance  of  price-  begun  early  in  the  year  was  continued, 
nearly  reached   its  limit,  however, 
since  the   i  has   heen   to   limit  domestic  sales 

and  to  check  consumption.     Tic  familiar  danger  signals 
ii-  displayed  ami  doubtless  will  he  effective  so  far  as 
any  further  price  raising  is  concerned.     The  foreign  trade 
remains  strong  and  doe-  ool  seem  to  he  affected. 

The  SI        I     rporation   has   nnt   directly  entered  into 
the  manufacture  of  war  munitions.     Tt   has  taken  large 
1    other   materials    for  export.      It 
ha-,  however,  supplied    much   steel    to   manufacturers  of 
munitions,  and  to  I  has  profited  largelj   by  the 

war  demand.  The  amount  of  this  business  cannot  he 
determined  without  further  information,  hut  it  must  have 
been  very  large.  An  importanl  point  in  the  statement  is 
that  existu  are  not  only  sufficient 

\iil-  for  active  employn  nulls  through  the 

balan  an-enl  year,  hut  also  that  many  of  the 

contracts   pro  svell    into   1917. 

This  •  ibrupl  collapse  of 

bush  •  effort     have  been  made 

through  the  past  two  natize  and  improve 

the   rather  loose  id  ing    for  steel   and  iron 

which   formerly   prevailed. 

-"      '    I  i      has   furnished 

aboul    15    I  ;teel    output   of   this 

country.     It-  qua  re  looked  upon 

as  fair  indications  of  j  ee]  trade. 

In  the  pn  -  good.    The  I 


volun f  business  done  and  the  profit  realized,  point  to 

a  year  of  real  prosperity  in  the  trade.  It  is  possible  that 
tl,,  ,v  may  be  some  recession  in  prices,  hut  it  is  not  at 
all  likely  that  such  a  recession  will  go  below  a  point  where 
fair  profits  may  he  realized  by  the  steel  maker:  and  it 
would  he  more  than  compensated  by  increased  business. 


Cargo  off  ftfla©  <50P©UBteclhle\midl!>B 

There  has  been  a  good  deal  of  conjecture  respecting 
the  cargo  that  the  submarine  "Deutschland"  is  to  take 
hack  to  Germany.  Ideas  finally  focused  on  a  cargo  of 
nickel  and  rubber,  which  was  embarrassing  to  the  United 
States.  Greal  Britain  lifted  her  embargo  on  nickel. 
rubber  and  other  commodities  required  by  us  upon  our 
assurance  that  they  would  not  be  permitted  to  leak  out  to 
Germany.  The  nickel  question,  in  particular,  has  been 
raised  repeatedly  by  Canadian  politicians  seeking  political 
capita]  against  the  Government.  If  the  "Deutschland" 
should  carry  out  nickel,  fate  would  have  unexpectedly 
played  into  their  hands  and  they  may  be  relied  upon 
to  make  most  of  it.  The  International  Nickel  Co.  has 
been  very  careful  in  supervising  the  destination  of  its 
nickel  and  does  not  believe  that  any  of  its  product  can 
be  on  the  "Deutschland."  It  is  pointed  out  that  there 
is  a  considerable  production  of  nickel  in  the  United 
States  from  domestic  byproducts. 

If  the  New  York  Telegram  is  to  be  relied  upon,  how- 
ever, there  is  not  going  to  be  any  controversy,  for  the 
packages  marked  "nickel"  that  are  stowed  in  the  hold 
of  the  "Deutschland"  are  now  rumored  to  contain  not 
nickel,  but  $4,000,000  in  gold.  But  "whether  this  is 
true  or  not,"  remarks  the  Telegram,  "it  is  known  that 
3,000  bottles  of  beer  are  a  part  of  the  cargo,  designed 
for  alleviating  German  thirst."  This  looks  much  like 
carrying  coals  to  Newcastle. 


s©dl  Tsiss  oca  C 

At  a  hearing  before  a  subcommittee  of  the  Senate  last 
week,  on  the  matter  of  the  proposed  tax  on  copper,  a 
new  point  against  it  was  offered;  namely,  that  such  a 
tax  as  is  contemplated  would  be  unconstitutional,  being 
distinctly  class  legislation.  That  objection  might  be  met 
by  extending  the  tax  to  all  metals,  but  then  what  a  howl 
there  would  be  from  the  zinc-  and  lead-producing  dis- 
tricts !  That  alone  would  be  sufficient  to  defeat  the  whole 
project. 

Another  objection,  which  was  not  brought  out  in 
Washington,  so  far  as  we  know,  but  which  is  a  good  one, 
is  that  the  tax  falling  on  refiners  would  have  to  be  paid 
by  them  on  copper  derived  from  foreign  raw  material  as 
well  as  domestic. 

Ann  in  an  copper  refiners  have  during  the  last  10  years 
built  up  an  immense  import  business,  drawing  copper 
to  their  works  from  all  parts  of  the  world — South 
America,  Australia,  Japan,  Africa  and  Europe — in  com- 
petition with  the  refiners  situated  elsewhere.  The  diver- 
sion of  .rude  copper  from  Great  Britain  and  Germany 
to  New  York  has  been  one  of  the  recent  romances  of 
less.  The  taxation  of  their  production  will  be  a 
handicap  to  them  in  their  competition  with  the  rest  of 
the  world. 


.hih    29,   L916 
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No  one  apprei  iates  the  possibilities  of  engineering  less 
than  the  engineering  papers.  Look  ai  the  following 
advertisemenl   from  a  nontechnical  contemporary: 

Solution  producing  unlimited  powei  from  power  without 
coat,  and  motor  combining  both  principles,  requires  manufac- 
turing facilities.     N-25,   Timi 


"Two  Constant  Readers"  who  write  from  McGill,  Nev., 
hut  do  not  give  their  names,  inquire  "what  is  the  lowest 
price  reached  by  English  sovereigns  during  the  last  two 
years,  in  NTevi  York,  and  could  they  be  bought  in  the 
open  market  at  the  price  quoted?  By  'sovereign'  is  meant 
the  gold  coin  minted  by  Greal  Britain."  The  principal 
firm  of  coin  and  bullion  brokers  in  New  York  informs  us 
that  it  has  boughi  English  sovereigns  on  several  occasions 
at  $4.85  per  sovereign  during  the  last  two  years,  and 
considers  that  to  be  aboui  as  low  a  price  as  they  have 
reached  during  that  period. 
91 

Perhaps  one  of  the  neatest  compliments  ever  paid  any 
type  of  drilling  machine  is  contained  in  the  remark  of 
a  certain  Finnish  miner  in  one  of  the  mines  of  the  Crystal 
Falls,  Mich.,  iron-mining  district.  A  few  years  ago.  just- 
after  the  light,  rotating,  hammer  drills  had  been  intro- 
duced  in  this  district,  this  miner,  who  had  been  given  one 
to  use,  happened  to  go  to  the  warehouse  on  some  errand 
or  other.  After  his  want-  were  supplied,  the  warehouse 
t-lerk  asked  him,  "John,  how  do  you  like  your  new  drill 
machine?"  To  which  he  replied,  in  characteristic  dialect, 
"(),  dat's  ma-seen  no  good.  He  is  go  "lir-r-r-r-r'  five  min- 
utes— 1  s'ovel  all  day." 

Messrs.  Samuel  Montagu  &  Co.  write  from  London 
under  date  of  June  29  :  "The  attitude  of  neul  ral  countries 
toward  gold  imports  is  curious  and  interesting.  It  is  re- 
ported that  Holland  wished  to  purchase  lumber  from  Swe- 
den, and  as  Swollen  would  not  take  any  gold,  such  pur- 
chase was  found  to  be  impracticable,  as  the  two  countries 
possessed  more  gold  than  they  needed  or  cared  to  have. 
Lfter  prolonged  negotiations,  Sweden  agreed  to  take  a  cer- 
tain amount  of  gold,  as  a  matter  of  grace,  al  a  price  ">'.' 
lower  than  the  ruling  rate.  The  transaction  was  then 
completed  and  Holland  received  its  lumber.  Thus  the 
extraordinary  circumstance  occurred  of  gold  being  ac- 
cepted by  a  state  institution  only  at  a  heavy  discount  com- 
pared  with   the  currency  of  that  country." 

.Mining  south  of  the  Mason  and  Dixon  line  makes 
many  gray  hairs  for  the  engineer,  hut  occasionally  gives 
a  laugh.  The  store  at  one  mine  carried  two  brands  of 
tobacco — smoking  and  ehawin' — about  the  only  differ- 
ence being  that  one  came  as  a  plug  and  the  other  in  a 
paper  package.  One  day  an  old  mountaineer  came  into 
camp  and  purchased  some  tobacco.  A  few  days  later  he 
was  hack  again  and  tried  the  other  brand.  He  loaded  his 
pipe  carefully,  took  a  (vw  whiffs  and  spat  violently.  He 
took-  another  draw  and  a  look  of  unutterable-disgust  crept 
over  his  face.  He  was  game,  however,  and  kept  on  puff- 
ing for  a  few  minutes.  Then  he  rose  to  his  feet,  knoi 
out  his  pipe,  heaved  the  package  halfway  across  a  near- 


by river  and  remarked  :     "I'd  jusl  a-  soon  hoi'  ma  mi 

w  ide  open  and  let  the  sun  shine  into  hit  a-  smoke  them 

thar  tobacco." 

:: 
The  proclivity  of  the  Latin  racc<   (particularly    Mexi- 
can) toward  the  use  of  firearms  for  the  settlement  of  all 
disputes    is   shown    by    the    following    story   related    in   a 
recent  i<s ,t  the  New  York  Times: 

Refugees  recently  arrive, 1   in    Havana    from  Mexico  City  tell 
the  story  of  the  killing  of  Gen.  Benjamin   Hill,   military 
mander  of  the  Federal   district,   in  a   Bghl    with  -lean  Tardan, 
a   Frenchman,  proprietor  of  a  famoui    '  the   Hi     ii  lb 

capital.     They  say  inn  entered  the  store  with  his  staff  to  bu 

->    fancj    sombrero  as  a    present   to  Carranza      The    pi 

himself  waited  on   him.     Hill   selected  a   hat  ami   inquire, 

Tardan  answered:    ".Seven  dollars  ami  a  half  American, 

1   i"    '       'li      ci 750  pesos  uncounterfeltable  bills,  and 

3,000    pesos    Mexican    counterfeitable    bills."      Hill    became    In 
censed    at    the    last    price,    as    he    has    always    maintained    that 
Lnza    money     was    as     good     as     American.       He     drew     his 
revolver    and    began     shooting-.       Tardan    shot    also,     mortallv 
wounding   Hill.      The   staff    then    drew    revolvers,    shot    Tai 
until  lifeless  and  then  killed  every  clerk  in  the  establish  mi  i, 
The  staff  then  sacked  the  store. 

This  would  make  it  appear  that  shopping  at  present  in 
Mexico  has  a  certain  amount  of  spice  to  it. 
v 

'■Some  time  ago  it  was  my  not  pleasant  duty  to  srl 
on  a  coroner's  jury  over  an  unfortunate  who  had  fallen 
some  two  hundred  feet  in  a  chute,"  wrote  a  young  mining 
engineer  from  a  Western  mining  district.  "The  verdict 
we  rendered  was  not  satisfactory  to  some  of  the  mine 
official-;  they  claimed  if  was  irrelevant  and  unfair.  I 
give  below  the  sole  reason  for  the  objectionable  phrase. 
We  were  assembled  in  a  small  room  in  which  was  stored 
a  quantity  of  candles;  the  floor  was  littered  with  paper 
and  other  rubbish.  But  paper  and  candles  were  not  the 
only  combustibles  in  the  place;  there  were  explosives  as 
well.  An  open  fuse  box  full  of  capped  primers,  ready 
for  use.  was  lying  on  a  full  box  of  blasting  caps.  The 
superintendent  came  in  and  seated  himself  on  the  candle 
boxes,  just  above  the  fuse  box  full  of  primers.  He  was 
smoking  a  cigar,  and  he  seemed  not  to  see  the  naked 
caps.  1  moved  as  far  as  I  could  get  away  from  the 
cigar  and  watched  it.  Sonic  time  during  the  taking  of 
the  testimony,  it-  dawned  on  me  that  a  live  ash  about 
an  inch  long  was  due  to  part  company  with  the  cigar 
ai  any  minute  There  were  tin-  shining  caps  directly 
beneath  it.  Now  I  was  not  familiar  with  the  company's 
safcty-hrst  methods  and  practice-,  and  besides,  1  am  a 
timid  man.  Then,  too.  m  stood  to  reason  that  an  attempt 
to  call  attention  to  the  situation  at  that  moment  would 
have  been  quite  as  dangerous  as  any  other  procedure  and 
much  more  embarrassing.  I  said  nothing  and  sat  still. 
As  per  schedule,  the  ash  fell.  I  closed  my  eyes.  A 
minute  or  an  hour  later,  however,  I  was  sufficiently 
calmed  to  realize  there  was  a  spirited  argument  being 
indulged  in  b\  the  state  mine  inspector  and  the  head 
of  the  company's  safety-first  department  as  to  whether 
the  gathering  was  a  coroner's  jury  m-  a  safety-first 
meeting.  The  inspector  claimed  it  might,  appropriately 
be  both.  When  the  question  was  finally  decided,  the 
itors  tiled  out  and  the  jury  was  instructed  to  give 
a  verdict.  I  goi  hold  of  the  paper  and  wrote  (and  I 
could  not  have  agreed  to  anything  less  lenient)  :  'It  is 
the  opinion  of  the  jury  that  the  company  should  : 
taken  more  precaution  to  safeguard  the  lit',  ,,■  the  em- 
ployee.' Perhaps  it  Mas  unfair;  I  never  heard  the 
testimi  ■ 
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i  Denver, 
to  Albuquerque, 


E.  C\  lV«r...  :       den,  Ariz.,  is 

F.  H.  Jenks  has  gone  from  Oatman, 
N.  M. 

«'.   H.  Coberly   has    gone    from    Rowena,   Colo.,    to   National, 

\\.  \.  liilles  is  now  at  San  Pedro,  N.  M.  He  was  recently  at 
Ophir,   Utah. 

Frank  W.  Reeves  has  gone  from  San  Bernardino,  Calif.,  to 
Bartlesville,  Okla. 

j.  \.  McDonald,  recently  at  Berkeley.  Calif.,  has  gone  to 
Montana  and   is  now  at  Anaconda. 

X.  L.  Warford,  recently  at  Phillipsburg,  N.  J.,  has  gone  to 
Montana   and    is   now   at   Anaconda. 

<;.  Miller  has  gone  from  Cobalt,  Ont.,  to  the  Reward  Mine 
at  Manzanar,   [nyo  County,  California. 

Lloyd  T.  Huell,  recently  at  Benson  Mines,  N.  Y..  is  now 
with    the    Ore   Trading   Co.,   Ltd.,    Santiago,    Chile. 

Joseph  II.  Hill  has  gone  from  Rapid  City,  S.  D.,  to  Ray, 
Ariz.,  where  he  is  with  the  Ray  Consolidated  mine. 

Glenn  I..  Allen  is  now  metallurgist  for  the  Shattuck-Arizona 
Copper   Co.    and   may    be   addressed   at   Bisbee,   Ariz. 

Dr.  J.  A.  Dresser  of  the  Canadian  Geological  Survey  will 
make  an   examination  of  tha   Rice  Lake   district   of  Manitoba. 

G.  A.  Morrison,  recently  in  Chicago,  is  now  with  the 
American  Star  Antimony  Co.,  at  Gillham,  Sevier  County, 
Ark. 

Dr.  August  Foerste,  geologist,  of  the  University  of  Ohio,  is 
in  Ottawa  conducting  researches  at  the  Canadian  Geological 
Survey  and  examining   rock   formations   in  the  neighborhood. 

A.  M.  BUsky  and  a  party  of  Montreal  capitalists  have  re- 
turned from  an  inspection  of  the  Atlas  gold  prospect  in  the 
West  Shining  Tree  district  of  Ontario  with  spectacular  sam- 
ples of  ore. 

Charles  A.  Moffltt,  for  some  time  past  manager  of  the  plant 
of  the  Gulf  States  Steel  Co.  at  Gadsden,  Ala.,  has  been  chosen 
vice-president  and  general  manager  of  all  the  plants  of  the 
company. 

G.  G.  S.  Lindsey,  of  Toronto,  formerly  president  of  the 
Canadian  Mining  Institute,  who  has  been  in  China  for  a  year 
and  a  half,  during  part  of  which  time  he  was  engaged  in 
drafting  a  mining  code  for  that  country,  has  returned  to 
Canada. 

Arthur  W.  Stevens  has  just  returned  to  Piedmont,  Calif., 
from  a  three-months'  examination  trip,  during  which  time  he 
visited  Ouray  and  other  camps  in  Colorado,  the  Bullion  Coali- 
tion mine  in  Utah,  Hamilton  and  other  places  in  Nevada,  all 
in  the   interests  of  New  York  and  Philadelphia  parties. 

EL  L.  Daugherty  has  been  appointed  professor  of  hydraulic 
engineering  at  K'-nsselaer  Polytechnic  Institute,  Troy,  N.  Y. 
He  has  for  the  past  six  years  been  assistant  professor  of 
hydraulics  in  Sibley  College,  Cornell  University.  Professor 
herty  is  the  author  of  "Hydraulic  Turbines,"  "Centrifugal 
Pumps"  and  "Hydraulics." 


sir  William  Ramsay  died  at  his  residence  in  England  July 
24,  aged  64  year.  He  was  eminent  as  a  chemist  and  writer. 
Born  in  Glasgow,  Scotland,  he  was  professor  of  chemistry  in 
the  University  ,,f  London  for  26  years.  He  was  an  honorary 
member  of  many  foreign  societies  and  a  winner  of  the  Nobel 
prize.  His  discovery  of  argon,  a  hitherto  unknown  element  in 
the  air,  and  his  experiments  in  the  transmutation  of  elements 
his  most  noted  achievements. 

Thomas  Maedonald  Patterson  died  at  Denver,  Colo.,  July  23, 
aged  T7  years.  Born  in  Ireland  he  came  to  this  country  when 
a  boy.  living  first  in  Indiana  and  then  in  Colorado.  He  was 
prominent  for  many  years  in  politics  and  as  owner  and  editor 
of  the  "Rocky  Mountain  News"  and  the  "Denver  Times."  He 
was  twice  United  States  Senator  from  Colorado.  His  chief 
connection  with  mining  was  at  the  time  of  the  Leadville  boom, 
when  he.  with  C.  S.  Thomas,  acquired  valuable  mining  property 
in  that  district. 

I'hlllp  Dledexhelmer  died  in  San  Francisco,  July  21,  aged 
84  years.  He  was  for  many  years  prominent  as  a  mining 
engineer,   and   was  the  designer  of  the   square  set  system   of 


mine  timbering  first  used  on  the  Comstock  and  since  adopted 
in  many  well-known  mines.  He  was  engaged  in  mining  on 
the  Comstock  and  in  California  for  many  years  and  was  widely 
known  in  California.  He  was  alternately  successful  and 
unsuccessful  and  died  a  poor  man,  although  he  owned  claims 
which  he  hoped  would  make  him  rich. 

Fred.  T.  Williams  died  at  Salt  Lake  City,  Utah,  July  14, 
aged  40  years.  He  was  born  in  Cleveland,  Ohio,  and  graduated 
from  the  Colorado  School  of  Mines.  After  working  for  five 
years  at  Victor,  Colo.,  he  went  to  Utah  in  1906  and  was  for 
some  time  engineer  for  the  Daly  West  Mining  Co.  In  1911  he 
formed  the  Federal  Leasing  Co.,  of  which  he  was  president  and 
general  manager.  This  concern  leased  mining  claims  from 
tin-  Daly  West  and  other  companies  and  was  most  successful. 
He  leaves  a  widow  and  two  children. 

W.  R.  Patterson  died  at  Chicago,  July  19,  aged  62  years. 
He  was  distinguished  as  an  electrician,  and  was  connected 
with  the  Western  Electric  Co.  for  32  years,  retiring  to  become 
a  consulting  engineer.  He  was  the  inventor  of  many  electrical 
devices.  Mr.  Patterson  was  born  at  Effingham,  N.  H.,  where 
he  received  his  early  education.  In  1S76  he  was  graduated 
from  Dartmouth  College.  He  was  for  39  years  a  resident  of 
Chicago,  where  he  was  a  member  of  the  University  Congrega- 
tional Church,  the  Union  League  Club,  the  American  Society 
of  Civil  Engineers,  and  the  Western  Society  of  Electrical 
Engineers.     He  leaves   his   widow,   two  daughters   and  a   son. 

William  Teasue,  a  widely-known  British  Columbia  pioneer, 
who  had  lived  in  that  province  about  58  years,  died  at  Seattle, 
Wash.,  recently.  He  was  a  native  of  St.  Day,  Cornwall,  Eng- 
land, and  was  81  years  of  age  at  the  time  of  his  death.  He 
went  to  British  Columbia  in  the  "Oregon."  the  first  steamer  to 
make  the  call  at  Victoria  from  San  Francisco.  Proceeding 
thence  to  Hope,  on  Fraser  River,  he  worked  at  placer-gold 
mining  on  Cornish  bar.  In  1873  he  was  appointed  Provincial 
Government  Agent  at  Yale,  where  he  remained  twelve  years. 
After  leaving  the  government  service,  he  resumed  mining,  but 
later   retired   from   active   work. 

John  Francis  Campion  died  at  Denver,  Colo..  July  17,  aged 
67  years.  Born  in  Prince  Edward  Island  he  went  to  California 
with  his  parents  when  a  boy.  In  186S  he  engaged  in  mining 
in  California,  and  spent  10  years  at  White  Pine  in  that  state 
and  at  Pioche  and  Eureka  in  Nevada.  In  1879  he  went  to 
Leadville  and  from  that  time  on  was  prominent  in  the  history 
of  the  famous  camp.  He  ■was  interested  in  several  of  the  large 
mines  of  the  Leadville  basin  and  made  a  careful  study  of 
the  district  which  lead  him  to  invest  on  Breece  Hill.  With 
several  others  he  formed  the  Ibex  Mining  Co.,  the  management 
of  which  he  retained  until  his  death.  From  his  Leadville 
properties  he  accumulated  a  fortune.  He  moved  to  Denver  a 
number  of  years  ago,  and  was  largely  interested  there  in 
banking  and  other  enterprises.  He  leaves  a  widow  and  four 
children. 


American  Institute  of  Mining;  Engineers — In  connection  with 
the  Arizona  meeting  at  Douglas,  Bisbee  and  Globe.  Sept. 
19-22,  arrangements  have  been  made  for  an  excursion  in  which 
Eastern  members  may  join.  It  will  leave  New  York,  Sept.  14, 
going  by  way  of  Chicago,  will  visit  various  mines  and  plants 
in  Arizona,  the  Grand  Canon,  the  Apache  Trail  and  other  points 
of  interest  and  will  reach  New  York  Sept.  28  on  the  return 
trip.  The  arrangements  for  the  train  are  in  charge  of  W.  V. 
Lifsey,  1216  Broadway,  New  York. 


HB3DUSTEUAIL    MEWS 


The  Sullivan  Machinery  Co.,  of  122  So.  Michigan  Ave..  Chi- 
cago, and  Salisbury  House,  London,  England,  has  established 
an  agency  in  Holland  with  Messrs.  Petrie  &  Co.  Heerengracht, 
141-115.  Amsterdam,  as  its  special  representatives.  Messrs. 
Petrie  &  Co.  will  sell  the  Sullivan  air  compressors,  rock  drills, 
hammer  drills,  diamond  core  drills,  quarrying  and  coal-mining 
machinery  in  the  Netherlands.  This  new  arrangement  re- 
places the  Sullivan  Machinery  Co.  agency  previously  at  the 
Hague. 

Hirsch  Electric  Mine  Lamp  Co.,  of  Philadelphia,  has  re- 
cently manufactured  a  new  "Hirsch"  portable  electric  lamp 
outfit  of  high  candlepower,  suitable  for  shaft  digging  and 
mine  work.  The  lamps  are  made  in  two  sizes,  6  volts  with 
three  cells  20  to  25  cp..  weighing  10  lb.  complete  and  10  volts 
with   5  large  cells  35  to  40  cp.  and  weighs  26  lb. 
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SAX    FRANCISCO — July    ■!> 

Bullion  Receipts  nt  the  San  Francisco  Mini  tor  the  month 
of  June,  according-  to  the  report  of  Superintendent  Shanahan, 
were:  Gold.  201,019.319  fine  oz.,  valued  at  $4.155.43S.26 ;  silver, 
63.S56.9S  oz.,  valued  at  $40,339. 

Proposed  Option  of  tlie  Lincoln  Consolidated  at  Sutter 
Creek  was  the  interesting  feature  of  the  week's  news  from 
Amador  County.  A  purchase  option  has  been  taken  provis- 
ionally by  James  Hoatson,  of  Calumet,  Mich.,  for  $205,000,  this 
price  to  he  payable  in  four  semiannual  payments  of  $41,000 
each,  in  addition  to  a  payment  of  $41,000  upon  execution 
of  the  option.  The  purchaser  is  not  obligated  to  operate 
the  property,  but  in  case  of  operation  all  the  yield  over  $3 
per  ton  is  to  be  applied  on  the  purchase  price.  Meeting  of 
stockholders  to  be  held  Aug.  7  to  ratify  the  option  and  con- 
sider the  question  of  disposition  of  funds  of  the  company. 
There  are  606.555  shares  outstanding.  The  indebtedness  of  the 
company,  which  is  $2,000,  will  be  paid  at  once. 

Production  of  Oil  in  California  in  June  increased  about  6,000 
bbl.  a  day  as  compared  with  May,  the  average  daily  yield  being 
255,451  bbl.,  or  a  total  of  7,663,510  bbl.  for  the  month.  The 
total  crude  stock  on  hand  at  June  30  was  51.199.91S  bbl.,  a 
decrease  during  the  last  six  months  of  5,947,133  bbl.  The  total 
production  of  all  fields  for  the  first  half  of  1916  amounted  to 
43.709,756  bbl.  For  that  period  the  several  fields  produced  as 
follows:  Midway-Sunset,  IS, 962, 650  bbl.;  Whittier-Fullerton, 
6.861,701;  Coalinga,  6.321,449;  Kern  River,  4,244,275;  Lost  Hills- 
Belridge,  2,217,947;  Lompoc  and  Santa  Maria,  2,068,720;  McKit- 
trick,  1,516,127;  Los  Angeles  and  Salt  Lake,  S8S.264;  Ventura 
and  Newhall,  5S6.74S;  Summerland,  28,225;  Watsonville, 
13.650  bbl. 

The  Explosion  of  an  Oxysen  Tank  at  Keswick,  in  the  oxy- 
acetylene  department  of  the  Mountain  Copper  Co.  machine 
shops  on  July  16,  which  finally  resulted  in  four  deaths,  was 
the  third  within  four  days  in  California,  these  three  explo- 
sions causing  a  total  of  7  deaths  and  4  serious  injuries.  The 
explosions  were  in  three  different  counties;  the  first  was  at  the 
Hercules  Powder  Co.  plant  in  Contra  Costa,  and  the  second 
one  at  San  Francisco.  The  Metal  Weld  Co.,  of  San  Fran- 
cisco, which  furnished  the  oxygen  tank  used  at  Keswick, 
sent  a  telegram  of  warning  to  postpone  the  use  of  it  as  a 
similar  tank  had  exploded  on  July  14  in  the  works  of  the 
California  Artistic  Metal  and  Iron  Co.  in  San  Francisco,  when 
two  men  were  killed.  The  telegram,  however,  arrived  too 
late.  Karl  L.  Brackett,  manager  of  the  Metal  Weld  Co.,  is  in- 
vestigating the  cause  arid  an  investigation  is  also  being  made 
by  the  state  mine  inspector. 

DENVER — Jnly    IS 

The  Ward  District  in  Boulder  County  is  experiencing  a 
decided  improvement  in  its  mining  activities.  Formerly  there 
were  numerous  profitably  operated  mines  near  this  town,  but 
for  a  number  of  years  little  ore  has  been  mined.  It  was  known 
years  ago  that  there  were  good  showings  of  tungsten  in  the 
lodes,  but  the  ferberite  always  accompanied  sulphides  and 
there  was  no  market  for  tungsten  ores  that  carried  sulphur 
The  same  veins  also  carried  gold  and  silver  and  these  were 
the  metals  sought  in  working-  the  mines.  Since  the  more  re- 
cent demand  for  tungsten,  no  objection  has  been  raised  against 
small  amounts  of  sulphur  in  an  ore  and  a  number  of  the  old 
mines  have  been  reopened  while  prospectors  have  discovered 
many  new  tungsten-bearing  veins.  Among  the  older  mines 
that  are  being  given  new  attention  are  the  Star,  managed  by 
George  P.  Sale;  the  Newmarket,  owned  by  Burnhart  &  Sharks: 
the  Queen,  owned  by  a  Mr.  Walter,  of  Denver;  the  Nelson; 
the  B.  &  M.,  owned  by  T.  B.  Burbridge  and  superintended  by 
S.  A.  Staff oid;  the  Knight;  and  the  Porto  Rico.  The  Hum- 
boldt mill,  erected  a  year  ago,  is  being  run  on  gold-tungsten 
ores,  from  which  it  makes  good  concentrates  of  the  separate 
metals.  The  mill  embodies  stamp  crushing,  amalgamation 
and  concentration  on  tables. 

The  Lake  Mine,  at  the  top  of  the  divide  between  Clear 
Creek  and  Gilpin  Counties,  is  one  of  the  original  50x3.000- 
ft.  claims  of  the  State.  Right  now,  it  possesses  special 
interest  from  the  fact  that  ore  is  being"  mined  in  large 
amount:!  at  a  depth  of  2,400  ft.  from  the  surface,  operations  be- 
ing conducted  through  the  Big  Five  tunnel,  whose  portal  is  at 
Idaho  Springs.  The  vein  is  a  strong  one,  traceable  for  six 
miles,  and  is  opened  up  in  the  Frontenac  and  Aduddell  mines 


in  which — :is  ;ii   the  L,ak< — the  surface  workings  produced  ore 
high  in  lead  and  zinc,  \\  hereas  at  a  medium  depth,  these  metals 
are    replaced    by    high-grade    gold    ore    carrying    grey    CO] 
The    Big    Five    tunnel    cuts    the    Lake    vein    at    a    distance    of 
about  S.300  ft.  from  its  portal.     Here  a  strong  shoot  piti 
to   the   west   from   the    Frontenac    is   drifted    on   at   a    depth   of 
about   2,300   ft.;   this  shoot    is  already   proved   for  600   ft.   alon 
the   level   and   has  been   stoped  to  an  average  height  of  about 
125   ft.,   the   production   during    the   past   20   months  amounting 
to  about   $300,000.     Two  winzes  below  the  level  are  in  the  sum 
good  ore.     Silver  occurs   in   the   ratio  of  about  10  to  1   of  gold, 
by  weight,   but   appears  to  be   increasing   with   depth.     There 
is    much    virgin    ground    above    the    tunnel    level.      At    pi- 
the    trains   of    the    tunnel    are    loaded    directly    from    the    Lai 
chutes  and  the  ore  is  hauled,  without  transfer,  to  the  mills  in 
Idaho   Springs. 

BUTTE — July  110 

Timber  Butte  Zinc  Mill  is  to  be  enlarged  according  to  an 
interview  with  ex-Senator  W.  A.  Clark.  With  the  opening 
of  the  war  and  the  shutting  off  of  the  Belgium  and  German 
markets,  the  Australian  output  of  zinc  concentrates  threatened 
to  deluge  the  American  market.  "The  Timber  Butte  coni|>  ... 
however,  was  fortunate  in  having  smeJting-  contracts  that 
■protect  it,"  said  Senator  Clark.  "We  have  a  contract  that 
has  three  years  to  run  yet  with  a  company  that  has  its  head- 
quarters in  Germany  but  has  an  American  branch  and  smelts 
the  ores  at  its  plants  in  Kansas  and  Oklahoma." 

The  (Iron-ioE  Activity  of  the  East  Butte  District  is  clearly 
indicated  by  the  fact  that  the  Northern  Pacific  Railway  Co.  has 
ordered  surveys  to  be  made  immediately  for  a  spur  to  run 
from  its  main  line  to  the  Bullwhacker,  Colusa-Leonard.  Tropic, 
Butte  &  London  and  other  mines.  The  plan  is  to  branch  off 
from  present  main  line  south  of  the  Pittsmont  property,  and 
come  around  close  to  the  Bullwhacker,  then  north  to  the 
Tropic  and  connecting  with  the  Colusa-Leonard  and  the  Butte 
Main  Range  shafts.  The  plan  also  calls  for  an  extension 
to  the  Greenleaf  and  the  Butte  &  London  mines  as  soon  as 
development  work  at  those  properties  is  completed.  The  build- 
ing of  the  spur  will  mean  much  to  the  entire  district  in  that 
it  will  afford  shipping  facilities  to  a  number  of  working 
mines  which  are  now  dependent  on  hauling  by  team  to  the 
nearest   railroad   track. 

SALT   LAKE    CITY — July    17 

The  First  Unit  of  Sulphuric-Acid  Plant,  which  the  Gar- 
field Chemical  and  Manufacturing  Co.  is  building  at  Garfield, 
will  be  placed  in  commission  in  October.  The  steel  work  is 
almost  entirely  finished;  and  the  chamber  building  has  been 
so  far  completed  that  two  of  the  chambers  are  ready  for  the 
lead  burners;  and  two  more  will  be  ready  shortly.  Excava- 
tion for  a  second  unit  has  begun.  The  plant  is  to  have  a  ca- 
pacity of  200  tons  of  sulphuric  acid  daily.  If  acid  in  excess 
of  what  is  required  by  the  Utah  Copper  is  available  other 
low-grade  ores  in   the  state  may  be  treated. 

Utah  Mines  Paid  Dividends  amounting  to  $10,915,000  during 
the  first  half  of  1916.  Fifteen  mining  companies  contributed 
this  wealth;  six  are  in  Tintic.  three  in  Bingham,  three  in  Park 
City,  one  in  Big  Cottonwood,  one  in  Beaver  County  and  one  at 
Promontory  in  Box  Elder  County.  The  distribution  during  the 
six  months  amounted  to  $170,000  more  than  the  total  dividends 
in  1915.  The  properties  are  the  Cardiff.  Centennial-Eureka. 
Chief  Consolidated,  Daly-Judge,  Horn  Silver,  Iron  Blossom. 
Gemini,  Lake  View,  Mammoth,  May  Day,  Silver  King  Coali- 
tion Silver  King  Consolidated.  Utah  Consolidated,  Utah  Cop- 
per and  Utah  Apex.  These  Utah  mines  have  paid  up  to  date 
dividends   of   SS7.494.000. 

1.1  NING,    NEV July    SO 

The  Southeastern  Pnrt  of  Mineral  County,  Nevada,  has  not 
attracted    the    attention    warranted    by    its    present    activities. 

n1  tungsten  discoveries  southwest  of  Sodaville  havi 
only  one  feature  of  the  activity  in  the  Pilot  Mountains,  tribu- 
tary to  Mina  and  I. lining.  About  500  miners  are  employed  in 
the  region  and  considerable  amounts  of  copper  ore  and  quick- 
silver are  being  shipped  from  these  stations.  Regular  ship- 
ment of  copper  ore  is  made  from  mines  east  of  Luning. 
Northeast  of  Mina  copper  mining  is  principally  in  the  pros- 
pecting and  development  stage.  Quicksilver  production  in  this 
vicinity    is    mainly    confined    to    the    operations    of    Fuller'.on 
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pper  &  Kehoe.  The  former  company  shipped 
f,s  Basks  of  quicksilver  In  June;  the  other  company  less  than 
ins.  At  Sodaville  a  new  100-ton 
tungsten  mill  was  given  a  tryout  on  July  1.  The  operating 
company,  representing  Atkins.  Krol!  S  Co.,  of  San  Francisco, 
has  valuable  si  isits   l-   mi.  southeast   of  Sodaville 

ccelslor  Mountains.  The  company  has  bought  up  the 
townsite  of  Sodaville;  installed  an  electric-light  plant  and 
otherwise  begun  the  establishment  of  a  permanent  camp.  It 
Is  probably  a  safe  estimate  that  there  are  600  miners,  pros- 
employed  In  what  may  be  termed  the 
■  1  Sodaville  districts,  covering  a  region  about  30  mi. 
long  and  30  mi.  \\  id 

lie  1.1  Til.    Ill  W Inly  22 

Conditions    on    the    ftlesalii    Ranee    are    gradually    righting 

themselves.     At  Mohawk   mine   (underground)    has 

resumed,   and   at   Virginia    the    Victoria,    Franklin    and    Union 

■  i    working.      A   large   searchlight    is   employed 

nightly   at  the   Franklin  mine.     At    Biwabik   on   the   night   of 

July   19  a  number  of  rill,    shots  were   exchanged  between   the 

strikers    and    two    deputies    going    from    the    Holland    to    the 

Ruddy     mine:     nobody    hurt.      George    Parsons    West,    of    the 

rial    Relations     Department,    has    been    on    the 

some  days,  leaving  for  Washington  on  July  21,  after 

having    secured    material    for   a   government   report    on    strike 

conditions.      Statisticians    figure    the    economic    loss    of    this 

strike   at   $2.00(1.000.      Nearly   2,000    men   are    now   doing   police 

duty  on    the    i 

JEROME,   ARIZ. — July  It) 
United    Verde   Copper  <  <■.   is   now   producing  about   6.000.000 
lb.   of  copper  per  month,  and,   according   to  an    interview   with 
\V.    A,    Clark,    this    will    be    increased    to    10  000.000    lb. 
as  soon  as  improvements  now  under  way  are  completed.     The 
plant  is  :  lllj    enlarged  and  additional  crushing  facili- 

ties are  being  installed.  The  reverberatories  have  been  in- 
creased from  three  to  five,  and  the  fifth  blast  furnace  is  being 
added.  The  Wedge  furnaces  are  being  increased  from  six  to 
twelve.  The  town  ..f  Clarkdale,  situated  about  4  mi.  from 
Jerome  and  about  2,000  ft.  lower  in  altitude,  is  being  made  a 
model  town  for  United  Verde  employees.  Three  separate 
styles  of  houses  are  being  built  f"i-  different  classes  of 
employees.  For  the  Mexican  miners  houses  are  built  along 
lines  preferred  by  them,  of  low  construction  and  built  of 
brick  and  made  fireproof.  The  Mexican  miners  are  segregated 
on  the  lowest  ground.  On  a  bench  just  above  them  a  different 
style  of  house  is  built  for  white  workmen,  these  houses  being 
of  two  to  six  rooms  each,  with  every  modern  convenience. 
The  third  series  of  houses  are  on  another  bench  about  a 
Of  a  mile  still  higher,  these  being  intended  for  salaried 
who  can  afford  to  pay  a  better  rental.  All  rentals 
are  based  on  a  low  rate  of  Interest   return  on  the  actual  cost 

to   the  company    for   tl nstruction.     The   company    retains 

ownership,    polio       thi     town,    and    furnishes   all    accommoda- 

ii    uptodate   schooihouse   has  been   built   at   a   cost   of 

and  another  is   under  construction.     A   high   school   is 

vn  of  Clarkdale  already  has  a  population 

0   and  Is  growing   rapidly. 

DOUGLAS,    MtlZ. — Inly  21 
Phelps,   Dodge  A  Co.'s    Vrizona   Headquarters  will  be  moved 
from    Bisbee    to   Douglas.      With    this    change    comes    the    an- 
i:il    promotions    in    I  'helps.    Dodge    &    Co. 

Walter    Douglas,     who    has    1 general     manager,     becomes 

with  headquarters  in  New  York.  S.  W.  French. 
formerly  general  manager  of  the  Copper  Queen  Consolidated 
Mining  Co  eral  mai 

-  e  &  Co.     A.  V.  Dye.  who  has  been  assistant  to 

will  be  as-  na    ,  ,    of  Phelps, 

&    Co.,    with    headquarters  G.    H.    Dowell 

will  b<    ;  m  assistant  gei  i  ra]   manager  to  manager 

company.      Mr.    Dowell    was    t 

er;  later  he  was 

■  n    .  i    I  ilobe     leat  ing   there 

about  fh  ral  manager  ol 

■    u    fi     i    membei    oi    I  he 
zation    in    Douglas,    gave   up   his   position 
as    Amei  igo    to    become 

assistant  to  Waltei    Douglas. 

x  .  i.i  i.iti,,,,   :,i    Biiibee   Mines  ol 

tigation  >  ■ .  t   so 

and    del  i 

m    the   manm  r  In  v  .   ,  

phere  in  miles   oi  the  und 

I    comforta  bli  .   and    the 
1  ■  ■    '  '  •  1.     Now,  an 

work,  his  dut 

where  there  might  lie  conditions  ol  ,,,,,     , 

rorking   conditions  proved    vastly. 


Temperature  generally  is  kept  at  77°  F„  relative  humidity 
under  S :, '  .  the  air  current  in  working  places  at  100  ft.  per 
min  and  the  quantity  of  air  at  not  less  than  250  cu.ft.  per  min. 
for  each  workman.     In  the  Lowell  fire  district  the  temperature 

cn    lowered    4°    and    miners   are    relatively    comfortable, 

for  the  air  current  is  kept  at  400  ft.  per  min.,  and  the  hu- 
midity has  dropped  from  9S  to  80.  Not  only  has  ventilation 
been  improved  by  means  of  shaft  connections  and  doors,  but 
blowers  of  large  capacity  are  in'  general  use.  Several  of 
il,.  se  have  been  placed  at  emergency  points,  to  control  gas  or 
smoke  in  case  the  fire  should  accelerate  in  any  unexpected 
section   of  the  workings. 

JOPLiIN — July  22 

Radical  Reduction  iu  Price  of  Ore  during  the  past  two 
months  has  created  a  situation  in  the  district  in  some  measure 
unique,  but  not  at  all  comfortable  to  the  ore  producers.  The 
general  arrangement  with  the  miners  regarding  the  sliding 
scale  of  wages  based  on  the  price  of  ore,  naturally  takes  care 
ol  the  proportionate  labor  cost  at  all  market  levels,  but  no 
such  arrangement  automatically  reduces  the  price  of  the 
powder  and  mine  and  mill  supplies.  The  point  has  therefore 
been  reached  where  the  price  received  for  concentrates  in 
many  of  the  sheet-ground  properties  is  but  the  cost  of  pro- 
duction, and  in  some  cases  below  the  cost  of  production, 
though  the  prices  paid  for  ores  is,  relatively  speaking,  still 
high.  Where  powder  formerly  cost  $4.50  per  box,  it  is  now 
$10.50.  Where  dynamite  caps  formerly  cost  60c.  they  now 
cost  $1.90.  Steel,  cable,  belting,  hard  iron  and  many  other 
items  of  supply  have  increased  largely  and  the  operator  is 
feeling  the  pinch  at  present.  As  a  result  many  of  the  sheet- 
ground  operators  shut  down  two  weeks  ago.  Practically  all 
mills  in  the  sheet-ground  district  were  recantly  closed  for 
about  10  days  by  the  breaking  down  of  the  chief  unit  of  the 
Empire  District  Electric  Co.'s  power  plant.  This  forced  cur- 
tailment of  ore  production  came  at  a  time  when  it  was  most 
needed.  The  surplus  stocks  had  reached  a  total  of  28,000  tons. 
one  of  the  largest  surplus  stocks  ever  accumulated  in  the 
Joplin  district.  Moreover,  the  increased  output  from  the 
Miami  field  which  can  turn  out  concentrates  at  a  cost  of  from 
$20  to  $40  per  ton  profitably  is  rapidly  increasing,  and  will 
automatically  take  the  place  of  some  of  the  sheet-ground 
mills.  The  situation  therefore  is  not  the  brightest,  especially 
as  regards  any  radical  reduction  over  a  long  period.  The 
curtailment  at  present  is  temporary,  but  will  probably  pre- 
vent any  rapid  growth  in  the  surplus  stocks,  which  repre- 
sented about   three  weeks'   production. 

TORONTO — July   22 

The  Nickel  Controversy  is  increasing  in  intensity  and  occu- 
pies a  large  share  of  public  attention.  The  situation  is  con- 
fused by  a  mass  of  conflicting  reports,  statements  and  denials 
from  official  and  other  sources,  but  two  important  features 
are  sufficiently  clear:  (1)  That  the  Canadian  government  has 
no  present  intention  of  yielding  to  the  clamor  of  the  agitators 
li\  ]il, icing  any  further  restrictions  on  the  exportation  of 
nickel  ore  or  matte;  and  secondly,  that  the  Liberal  party  is 
determined  to  make  all  possible  political  capital  out  of  the 
movement  and  make  it  a  leading  issue  in  the  next  election 
campaign.  Hon.  Arthur  Meighen,  Canadian  Solicitor  General, 
speaking  at  Hamilton,  Out.,  on  July  20,  warmly  defended  the 
position  of  the  government  on  patriotic  grounds,  stating  that 
had  the  export  of  nickel  ore  been  interfered  with  many  Cana- 
dians would  have  been  thrown  out  of  employment,  and  that 
before  refining  in  Canada  could  be  effected  a  dangerous  delay 
would  have  resulted  and  the  Allies  would  have  been  deprived 
of  a  rush  delivery  of  munitions.  He  read  the  following  cable- 
gram from  the  British  Secretary  for  the  Colonies:  "His 
Majesty's  Government  is  fully  aware  of  the  arrangements 
made  for  assuring  the  destiny  of  the  nickel  refined  from  Cana- 
dian ore  in  the  United  States,  and  is  satisfied  with  the  precau- 
tions that  have  been  taken  to  prevent  such  nickel  getting  to 
the  enemy."  Hitherto  although  many  individual  politicians 
and  journals  connected  with  the  Liberal  party  have  condemned 
the  government's  nickel  policy,  it  has  not  been  regarded  as  a 
party  issue.  The  National  Liberal  advisory  committee,  which 
mi  t  m  Ottawa  this  week  to  draw  up  a  platform  for  the  next 
election  campaign,  devoted  much  attention  to  the  question,  the 
concensus  of  opinion  favoring  the  adoption,  of  a  plank  de- 
manding more  effective  safeguards  against  Canadian  nickel 
reaching  the  enemy  than  those  provided  by  the  government. 
Formal  action  was  deferred  for  a  closer  study  of  the  whole 
question,  and  a  general  policy  to  meet  the  situation  will  be 
announced  later  by  Sir  Wilfred  Laurier.  A  statement  that  the 
International  Nickel  Co.  had  secured  a  site  for  the  contem- 
plated branch  plant  in  Nova  Scotia  is  denied  by  representatives 
Of  the  company,  who  arc  now  making  a  tour  of  Ontario  look- 
ing over  a  number  of  locations.  The  partly  consists  of  R.  C. 
Stanley,  genera]  superintendent  of  works;  Clifford  Branigan, 
chief  engineer;  Frank  Ludlam,  purchasing  agent  and  W.  L. 
Wetherspoon,    consulting    engineer. 
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KKNSIXUTOX    (.Tun.'aul — New    mill   t"   be   .reel. '.I        Reserves 
estimated   to  average  $3  per  Inn.     S.    1 ' ■  ■ ; 1 1  •  ■  > ■  I >    Rogers,  superin- 
tendent;  Bartlett  L.  Thane,  manager. 
ALABAMA 

TENNESSEE  COAL,  IRON  AND  RAILROAD  CO.  (Ensley) — 
Will  install  electric  furnace  for  preheating  f  erromanganese; 
Bessemer  blowing  capacity  to  be  enlarged. 

ARIZONA 
Cochise  County 

OUTPUT  OF  DOUGLAS  SMELTERIES  for  June  approxi- 
mated 21.(Iimi.iiiiii  Hi.  copper;  Copper  (Jin-en,  1 :!, 5(1(1. (loo.  and  Cal- 
umet   &    Arizona.    7. .".hi.. lb. 

DR.  GEORGE  H.  FRENCH  will  soon  begin  shipping  silver- 
lead  ore  from  four  claims  near  Niggerhead  Mountain,  9  mi. 
east  of  Douglas. 

Greenlee   County 

ARIZONA  COPPER  (Clifton) — June  copper  production 
about   4. SOU, 000   lb. 

Mohave  County 

GOLD  ROAD  (Goldroad) — Press  reports  state  mine  shut 
down    account    miners'    strike    for   more    pay. 

PAYROLL  (Chloride)— Hoisting  from  100-ft.  level  resumed 
after  recent  inflow  of  water;  crosscutting  to  main  vein. 

JOHNNY  BULL  (Chloride) — Started  sinking  300-ft.  shaft 
on   south   extension  of  Tennessee   vein. 

SCHENECTADY  (Chloride) — Telluride  and  Chloride  L.  M. 
and  M.  Co.,  now  working  this  property,  has  incline  shaft 
flow  n   over   120  ft. 

BOUNDARY  CONE  (Oatman) — Driving  on  750  level  both  in 
east  and  west  drifts;  south- crosscut  from  w-est  drift  has  just 
entered   the   orebody. 

OATMAN  CRESCENT  (Oatman) — Adit  in  330  ft.  and  is  >x- 
pected   to   reach   its   objective  about  Aug.   15.      Vein   on   surface 

10  to  20  ft.  wide;  sampled  for  S00  ft.  with  fair  results. 

Maricopa    County 

PHOENIX  CUSTOM  SMELTER  CO.  (Cavecreek) — New  or- 
ganization, capitalized  at  $3,000,000,  to  erect  custom  smeltery 
in  Cavecreek  district.  J.  G.  Harden,  president  of  the  Slocum 
Copper  Co.,  Cavecreek,  president. 

Pinal  County 

AJAX  (Superior) — Main  shaft,  down  195  ft.,  will  be  sunk 
to  600-ft.  point. 

WOODBURY  COPPER  (Superior) — Sold  to  Colorado  and 
Washington    men  for  $200,000;   will   begin   work  Auk.    1. 

PACIFIC  (Superior) — Several  carloads  30';  copper  ore 
shipped;  more  on  dump;  Eastern  men  negotiating  for  pur- 
chase. 

ARIZONA  BONANZA  COPPER- ( Superior) — Will  be  explored 
ling  as  sunn  as  road  is  completed  to  property  6  mi.  from 
Bhpei  lor, 

A.  L.  GARFORD  ASBESTOS  MFG.  CO.  (Superior)— This 
company,  of  Elyria,  Ohio,  is  negotiating  for  purchase  of  as- 
bei  os  claims  of  H.  B.  Riggs,  S.  E.  Douglas,  and  Phil  Con- 
nelly. 

GILA  DEVELOPMENT  CO.   (Kelvin) — Organized  by  Charles 

11  Barney,    of    Boston,    to    develop    the    Cane     springs    gold 

1  '.     mi.    south    of    Troy.      Roy    G.    Mead,    managing 
director. 

MINERAL    [1EVELOPMENT    Co.    i  Redroek )— This   company. 
composed  of   L.  s.  Cates  and  others  of   Ray   Consolidated  staff, 
eloping    Aguirre    mine    and    shipping    some    copper-car- 
bonate ore  to  Sasco  smeltery.     Ray  Consolidated   company  not 
Interested,  as  reported  in  daily  papers. 

Yavapai    County 

BLACK  ROCK.  LTD.  (Wickenburg) — Free-milling  gold  ore 
struck  on   425-ft.  level. 

HOMESTEAD  (Walker) — A  3-ft.  body  of  milling-grade 
gold   ore    encountered    at    75    ft.    depth. 

GOLD  BLOSSOM  MINING  (Prescott) — High-Kind.-  lead- 
sliver  ore  opi  a.  -I  nt  185  ft.;  will  sink  to  200  ft.  before  drifting. 

JEROME-VICTOR     (Jerome)— Unwat-r.d    to    550-ft.     level; 
lowering    water    about    1""    ft.    per    week;    retimbering    shaft; 
W.   Salisbury,   superintendent. 

THREE  MEDALS  (Jerome) — Carload  machinery,  including 
hoist  and  compressor,  expected  in  few  days;  shaft  down  175 
ft.;   Ramon  Martinez  in  charge. 

\  mini  County 

BLACK  REEF  COPPER  (Wenden) — Gasoline  hoist  ordered  ; 
shaft  now  down  120  ft.  The  2-ft.  copper-gold  vein  at  sur- 
face   is   (I    ft.    wide   at    100-ft.    depth. 

PLOMOSA  PLACER  (Vicksburg) — Williams-Quenner  mill 
.and  Stebbins  dry  concentrator  to  be  in  operation  by  August. 
A.    Mn  It  man,   superintendent. 

FLYING  DUTCHMAN  AND  BLUE  STATE  (Quartzite) — 
Owned  by  Fenchler.  Murray  and  Fenchler,  of  El  Paso;  main 
shaft   175  ft.  on   way  to  300-ft.  point;  free-milling  gold  ore. 

WENDEN  COPPER  (Wenden) — New  organization  to  de- 
velop 12  all-copper  claims  of  Sydney  P.  Osborn  and  James 
Burson  in  Cunningham  Pass  district.  Machinery  will  be 
installed   soon. 


CALIFORNIA 
Amador  County 

PLYMOUTH   CONSOLIDATED   (Plymouth)— Report   of  Sup 

erintendenl   Jami      i      i  'arks  Cor  June:    '  irushi  d    n   ions  of 

ore,  valued  at  $56,685.  Working  expenses,  $2S,000;  develop- 
ment, $7,321.    Surplus,  $21,364.    i   capital  expended,  $15,525. 

Butte  County 

BUTTERFLY    (Oroville) — Gold-bearing    gravel     1    ft.    deep 
reported     struck     while     driving     500-ft,     tunnel     from     Morris 
ravine;    width    of    gravel    bed    being    determined    by    crosscut. 
Operated  by  C.  F.  Belding  and  associates. 
l-llilorndo  County 

HORSESHOE  BAR  (Georgetown)— Machinery  being  hauled 
from    railroad   throu  town    by   motor   trucks  to  middle 

fork  of  the  American  river.  .Mine  being  prospected  with  a 
vow  of  installing  a  dredge.  Part  of  ground  hydraulicked  in 
early  days. 

EUREKA  SLATE  QUARRY  (Slatington) — Again  reported 
that  property  will  be  operated,  this  time  by  the  Sierra  SI. in- 
corporation of  New  York.  This  slate  was  used  extensively 
several  years  ago,  having  been  adopted  as  acceptable  i 
Federal  work.  Reported  that  company  will  market  1,000  to 
3,000  squares  per  month. 

MONTEZUMA    (Nashville) — Shaft    on    June    15    had    re: I 

9S0  ft..  150  ft.  having  been  made  in  first  half  of  month.  Develop- 
ing on  the  300,  500  and  sun  h-v.-ls  Tin-  large  vein  will  be 
drifted  on  north  and  south  and  by  crosscuts  on  1,000-ft.  level. 
Assays  ranging  from  $5  to  $30  obtained  on  the  500  and  800 
levels.  Property  is  being  developed  by  William  J.  Loring  and 
George  Wingfleld.  The  adjoining  property,  Havilla,  is  also 
under  bond;  development  will  depend  largely  upon  results 
in  the  Montezuma. 

Inyo   Count] 

CERRO  GORDO  (Keeler) — The  large  body  of  zinc  ore,  recent- 
ly disclosed  on  the  200  level,  proved  to  further  depth  by  50- 
ft.  winze,  showing  orebody  same  in  size  and  character. 

MONTEZUMA  (Big  Pine) — Mine,  situated  7  mi.  southeast, 
recently  reopened  by  John  Mitchell,  of  Los  Angeles.  I 'in- 
ducing high-grade  silver-lead  ore  from  orebody  70  ft.  long; 
hauled  by  motor  trucks  to  Zurich. 

CHIPMUNK  (Bishop) — This  tungsten  claim  and  the  Two 
Warriors,  situated  in  Little's  Canon,  southwest  of  Bishop, 
have  been  taken  on  bond  and  lease  by  J.  J.  Gunn,  representa- 
tive of  San  Francisco  men;  owned  by  L.  W.  Munzinger,  W.  H. 
Gibson  and  William   Nourse. 

Kern   County 

SUNSHINE  (Randsburg) — Shaft  on  Ulingworth  &  Jewett 
lease  down  50  ft.  and  drift  being  run  north  and  south  on  a 
small  vein  of  low-grade  scheelite  ore;  producing  about  200  lb. 
of  tungsten  concentrates  per  day.     Hoist  will  be  installed. 

PAGE   (Randsburg) — Tin-  I.  C.  L.  lease,  operated  by  Robert 
Lanka,  C.  G.  Ulingworth  and  Thomas  Colburn,   in   the  Sti 
district,    reported    to    have    developed    rich    strike    of    tungsten. 
Five   tons   of   15'',    ore    have    been    taken    out;    200    lb.    of   high- 
grade  per  day  being   mined  from  a  narrow    vein. 
Nevada  County 

TEXAS  (Nevada  City) — Mine  in  Willow  Valley  being  re- 
opened  by  W.  H.  Tutu.,  of  Nevada;  25  men  employed  cleaning 
up  the  old  works  and  installing  a  600-ft.  pipe  line.  Unwatering. 

SULTANA  (Grass  Valley  (^Development  in  lower  levels  to 
be  undertaken  with  view  of  finding  extension  of  the  Empire 
vein  system.     Mine   equipped. 

Plneer  County 

ALGO  (Lincoln) — This  copper  mine  to  be  reopened.  B.  C. 
Musher,  cashier  of  the  Bank  of  Lincoln  and  H.  P.  Sartain.  of 
Hotel  Burdge,  are  principal   owners.      Hoisting  machinery   has 

ADVENTURE  (Colfax) — Reopening  this  property  in  Shirt 
Tail  Canon,  Iowa  Hill  district,  by  tunnels.  Installation  of  5- 
stamp   mill   and   concentrat..r. 

Pliiiiin.s   County 
SENECA   CONSOLIDATED    (Seneca) — Orebodies  in   the   Del 
Mont.-   and    White    Lily    being    developed    by    tunnel    and    shaft. 
Mill  not  yet   in   opera 

ENGEDS  COPPER  (Keddie)  -Preparations  to  increase  mill 
to     i  ;,ii.i     tons     per     .lav.  icploration     beyond     main 

orebodies;    1,01  driven    I   i  tap   main   orebodies 

at   750   i  depth. 

Shasta   County 
MAMMOTH    COPPER     (K.-nnett) — Labor    demands    settled 
by  increase  of  50c.  per  day.   when   copp-       '      -  15c.     Fire  on 

jiilv   25  troyed    mine   surface   equipment. 

BALAKLALA  (Coram)  —  In  yeai  ended  June  30.  shipped 
76  000    tons    of    ore    yielding    net    profits    of     $175,000.       About 

lopment  work.     Will 
llotment    to    50c.    per    ton 
md-drill  exploration   from  lower  workings.     Shippin 
tons   daily   to   Kennetl    smeltery    on    10-year   contract.      Initial 
dividend    of    25c.    will     be     paid     by     holding    company.     First 
National  Copper  Co..   which  has  600.000  shares  outstanding. 
Tuolumne  County 
HARVARD    (Jamestown) — John    Hernandez,    25    years    old. 
killed  by  falling  rock  in  north  stope  on   1,850  level.     Hernandez 
and    partner    were    barring    down    loose    rock    preparatory    to 
drilling. 
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COLORADO 
Lake  Counts 

BERTHA  (Leadville)— Lease  taken  on  this  Breece  Hill 
n  rty. 

HUGH  LEASE  (Leadville)—  Production  of  r>0  tons  gold  ore 
per  week  being  made;  new  equipment  being  added,  rrop- 
i  . iv  near  head  of  South  Evans 

ONYX    i  I  eadvillel — New  camp  buildings  being  erected  and 

more  men    pul     il    o : "    "Ut   being  driven   by 

contract   from   Half   Moon   Gulch    into    French   Mountain. 

Mesa   County 

NATIONAL  RADIUM  PRODUCTS  CO.  (Grand  Junction)— 
Enlarging  its  experimental  plant  to  200-mg.  basis  per  month. 
Will  devflop  itscarnotite  holdings  in  Utah.  George  Kunkle, 
president. 

Montrose  County 
HART    (Montrose)      Carload   of  carnotite   ore  recently   sold 
to  Na  tional  n   Institute. 

San    Migruel    County 

CONCENTRATE  SHIPMENTS  from  Telluride  in  June  were: 

cars;   Smuggler-Union   and    Black   Bear,   29  cars  to 

DurangO    and    L8    cars    to    Blende;    Libei  ty    Bell,    12    cars;    Alta 

i.    1;  Sheridan.  3;  total,  117  cars. 

V    (Ophir) — B.    W.    Purdy    and    associates    developing 

TOMBOY  (Telluride) — Two  6y2-ton  electric  locomotives  re- 
cently installed  at  mine. 

PRIMOS  CHEMICAL  (Vanadium) — This  company  purchas- 
ing   iron-sulphide   ore   from    the   Lizzie  G.   at   Sawpit. 

SILVER  GLANCE  EXTENSION  (Telluride) — Low-grade  sil- 
.1    ore  opened   in    this  property   on   Boomerang   Hill. 

MATTERHORN  MINING  AND  MILLING  (Ophir) — Proper- 
ties being  developed  under  direction  of  Frank   Ensign. 

SANTA  CRUZ  (Ophir) — Under  lease  to  Wichmann  &  Pan- 
tone,  who  recently  shipped  two  cars  of  sorted  high-grade 
ore  from  development. 

WELLER  MINING  AND  MILLING  (Telluride) — This  com- 
pany's  Ballard  mine  being  operated  by  Anderson  &  Lacey, 
lessees,  who  have  started   10-stamp  mill. 

BUTTERFLY  (Ophir) — This  old  property  now  being  oper- 
ated by  the  Jurich  Leasing  Co.;  mill  running  at  full  capacity 
under  superintendence  of  Stephen   Lacey. 

LITTLE  MARY  MINES  CO.  (Ophir) — Has  taken  over 
properties  of  Lake  Superior-Ophir  Mining  Co.  Crosscut  is 
beinir  advanced  on  the  lower  level  under  contract.  Machine 
drills  installed.     S.  E.  Smith  is  manager. 

SILVER  BELL  (Ophir)— Main  raise,  being  driven  by  Sam- 
Richards  under  contract,  rapidly  nearing  completion. 
Frank  Trumble.  manager.  Tungsten  lease,  developed  by  Hill, 
Bai  r,  sold  to  Foyle  &  Acaley  for  $4,000. 

San    Juan     County 

NEW  TUNGSTEN  STRIKE  made  near  mouth  of  Minnesota 
Gulch    in    Silverton    district. 

HERMES  (Animas  Forks) — Development  will  be  resumed 
under   Joseph    Warner. 

O'MALLE'S  (Silverton) — Stringers  of  hubnerite  opened  in 
this  Minnesota  Gulch  property. 

BELCHER  (Silverton) — This  old  silver-lead-zinc  mine  on 
Sultan    Mountain    recently    bonded. 

TRY  AND  TRUST  (Silverton) — Development  work  on  this 
tungsten    prospect    under    way. 

SILVER  LEDGE  (Chattanooga) — Mill  being  overhauled  by 
lessees;   good   supply   of  ore  in  bins  and  broken  in   mine. 

NORTH  ST. \K  (Silverton) — Development  resumed  at  this 
Sultan  Mountain  property  under  management  of  Mr.  Slattery; 
hubnerite  streak   opened. 

CONGRESS  (Chattanooga) — Being  developed  under  lease 
by  James  Pearson  and  associates.  Trial  shipment  of  copper 
ore  made.     Dumps  being  hand  sorted  for  copper  ore. 

BEN  BUTLER  (Animas  Porks) — Development  will  be  re- 
sumed uii.l-  :  [it  of  Frank  Jackson,  of  Ouray.  Corn- 
er plant  and  machine  drills  being  installed  and  power 
house  remodel-  d. 

LINWOOD     (  Silverton  I  — Heavy     sulphide     ore,     5     ft.     wide. 
nnel    at      "it.    point.      Shoot   carries 
tt     and    chalcopyrite,    with    in- 
creasing   amount   of   gray    cc 

SILVER   CROWN  MINING   AND   HETEI.i  (PMENT  CO.    (Sil- 

I  g    Lee    mine    near    mouth    of    Burns    Gulch, 

undei  ce  ol    I'.   P.   Hill.     Main  a. lit   advanced   150 

in  8  to  12  ft.  wide,  ct  J  to  :;  ft.  of  payable  ore. 

Summit   County 

kenridge) — Driving  crosscut   tunnel   into 
ea?1   81  i        hoot  of  good-grade 

gold   ore  opened   higher  up   hill. 

PHILADELPHIA     MINKS     (  :t  ,      (Montezuma)— Now     oper- 
ating    roledo,    Jumbo    and    Philadelphia    mines;    treating    ore 
in    Toledo    mill,    operated     by     elec   ric     power     from    Colorado 
'  "■     New   ci  I    in  mill  recently  to  sup- 

ply air  for  drills  at  mini 

MSION    LEASING    CO      (Breckenridge)— Oper- 

1 1  nlding   new    gO-ft 

i  ..nit  :  .  nking 

i,     Will  sink   to  300-ft     lev.  i      .lore   lead-silver  vein 

Gulch. 

MONTEZUMA    MIXES  A'  ntezuma)— Now 

operating    Sl'ver    Wave,    Chati  mines.      Ore 

milled     at     Silver     King     mill.  to     build     mill     near 

.  er    where   ore   from   all 
three  mines  can  be  transported  by  aerial  tramways. 


Shoshone  County 

CONSOLIDATED  INTERSTATE-CALLAHAN  (Wallace)  — 
Purchase  of  Nipsic  group  of  seven  claims  on  the  north  for 
5111,200  approved   at   shareholders'   meeting. 

REX  CONSOLIDATED  (Wallace) — Eastern  bankers  have 
,i ,i  capital  i"'  arj  t"i  development  and  reconstruc- 
tion of  tram  and  mill;  65,000  tons  blocked  out;  production  to 
begin  in  autumn. 

SILVERADO  MINING  CO.  (Old  National  Bank  Building, 
Spokane,  Wash.) — Company  owning  21  claims  near  Osborn  is 
building  75-ton  flotation  mill  to  treat  the  silver-lead  ore 
opened  by  its  4,000-ft.  tunnel;  orebody  exposed  for  200  ft. 
W.  H.  Fa'rrar,  superintendent. 

MINNESOTA 

viesalii    Range 

WANLESS     (Virginia) — A     50-kw.     250-volt     direct-current 
generator    installed    to    furnish    current    for    underground    and 
surface  tramming.     Generator   is  driven   by  a  Unaflow   engine. 
Duplicate  installation  made  at  the  Shiras  mine. 
Vermilion    Range 

I'll  iNFEI!  tFly)-  >>'«  concrete  boiler  house  being  built  at 
"A"  shaft.  Repair  shop,  40x165  ft.,  and  wareroom,  28x36  ft., 
also  being  erected. 

SIBLEY  (Ely) — The  Oliver  company  sinking  new  shaft,  11 
ft.  by  20  ft.  9  in;  five  compartments,  one  for  cage,  two  for 
skips,  one  pipe-and-ladder  way  and  one  for  counterbalance. 
Shalt  being  sunk  at  inclination  of  68°  30'.  with  an  inclined 
depth  of  1.201  ft.  Steel  shafthouse  from  the  Savoy  mine  will 
be  moved  to  new  shaft. 

MONTANA 

Madison  County 

ALDER      CONSOLIDATED      (Virginia      City) — Brayson      & 
Moore,    of    Virginia    City,    operating    this    Alder    Gulch    placer 
under  lease,   are  preparing  for  first   cleanup   of  season. 
Silver  Bow  County 

GOLD  HILL  (Butte) — This  gold  property,  in  the  Highlands. 
25  mi.  south  of  Butte,  is  being  reopened  and  10  men  are  at 
work. 

EAST  BUTTE  EXTENSION  (Butte) — Shipment  of  70  tons 
of  4%  ore  from  the  200  level  was  made  from  this  property  to 
Pittsmont   smeltery. 

BUTTE  &  LONDON  (Butte) — North  crosscut  on  the  1,600-ft. 
level  intersected  barren  stringer,  100  ft.  from  shaft,  at  first 
thought  to  be  the  vein  cut  in  the  shaft  200  ft.  above.  Crosscut 
will  be  continued. 

BUTTE  &  GREAT  FALLS  (Butte) — Crosscut  on  500  level 
cut  the  Dewey  vein  on  July  14;  third  vein  cut  in  this  crosscut, 
the  others  being  the  V.  G.  and  the  Genevieve.  Drifting  on 
these  veins  will  be  started  immediately.  Mine  in  extreme 
northrn  section  of  camp. 

ANACONDA  (Butte) — Contract  let  for  sinking  three-com- 
partment shaft  at  the  Nettie  from  500  ft.  to  1,500  ft.  First 
deep  shaft  in  the  western  part  of  Butte  district,  except 
Butte  &  Zenith  City  shaft,  which  is  being  sunk  to  the  1.000-ft. 
level  2  mi.  west  of  the  Nettie.  Company  has  exercised  its 
option  on  100,000  additional  shares  of  the  Butte  Copper  & 
Zinc  Co.;  now  holds  1SS.000  of  500,000  shares;  under  terms  of 
contract  property  must  lie  opened  to  1,600  level;  sinking  will 
be  started   soon. 

NEVADA 

Lincoln  County 

UVADA    COPPER    (Pioche) — Shipped    29    cars    in    June,    or 
about  40  to  50  tons  daily  of  copper-silver  and  lead-silver   ore. 
M.   M.   Johnson,  Salt  Lake  City,  Utah,  manager. 
Mineral   .  ounty 

WEDGE  COPPER  MINING  (Reno) — Driving  tunnel  on  mid- 
dle vein  which  is  averaging  6%.  Mine  is  6  mi.  from  Liming, 
equipped  with  60-hp.  compressor  and  company  intends  devel- 
oping for  one  year  to  determine  if  property  warrants  reduction 
plant.     Mark  Walser,  president. 

Nye  County 

TONOPAH  ORE  PRODUCTION  for  week  ended  July  15  was 
10.36(1  tons,  valued  at  $212,560,  compared  with  8.03S  tons  for 
week  previous.  Producers  were:  Tonopah  Belmont.  2.S24  tons; 
Tonopah  Mining,  2.S00;  Tonopah  Extension,  2,200;  Jim  Butler. 
1,250;  West  End,  841;  Rescue-Eula,  223;  Halifax,  157;  miscel- 
laneous, 65  tons. 

JIM  BUTLER  (Tonopah) — June  profit  $22,829  from  3.098 
tons,  treated  under  contract  at  the  Millers'  plant  of  the  Bel- 
mont  company. 

TONOPAH  BELMONT  (Tonopah) — June  profit  $116, S47  from 
12,074  dry  tons.  Bullion  yield  was  2,399.95  oz.  gold  and  230,651 
oz.  silver. 

WEST  TONOPAH  (Tonopah) — Sinking  shaft  on  three 
shifts.  Station  will  probably  be  cut  at  1.050-ft.  level  and  work 
done  on  vein  encountered  at  870-ft.   point. 

TONOPAH  BONANZA  (Tonopah) — Shaft  down  1.560  ft.  and 
occasional  quartz  stringers  being  cut.  Plan  to  sink  to  1,650 
ft.,  where  station  is  to  be  cut. 

Storey   County 

SIERRA  NEVADA  (Virginia) — Old  east  crosscut  2,400  level 
repaired  to  112-ft.  point;  north  drift  2,500  level  reopened  to 
116   it     point. 

CON.  VIRGINIA  (Virginia) — South  drift  just  west  crosscut 
2,700  level  advanced  to  213-ft.  point,  face  in  vein  porphyry 
carrying  stringers  of  quartz. 

[CAN      (Virginia) — Continued     advancement     of     west 
crosscut   No.    2,    face    mixture    of   porphyry   and    quartz    of   low 
it  40-ft.   point.      Mexican    mill   received   449   tons  custom 
ore,        i  rage  assay  $26.30. 

UNION  CON.  (Virginia) — Extracted  3S6  tons  from  2.400  and 
2,i,(Hi  levels,  gross  value  about  $12,000.  Repaired  southeast 
drift   from   2,500   station    to    17-0-ft.    point.      Sierra-Union    2,500- 
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2,900  winze  reopened   to  25-ft.   point.     Union  shaft   repaired  to 

169  ft.  below  _.; level. 

CROWN  POINT-P.ELCHER  (Cold  Hill) — Saved  40  cars  of 
ore  from  300  level  in  prospecting  and  cleaning;  repairs  made 
on  1,400  level  (shaft  and  electrical  equipment).  Jacket  mill 
received  729  tons  dump  rock.  40  cars  of  ore. 

NEW    MEXICO 
Grant   County 

SANTA  RITA  DEVELOPMENT  (Santa  Rita) — New  organ- 
ization to  develop  property  adjoining  the  Chino.  capitalization 
$100,000;  incorporators  are  Elmer  s.  Morton,  of  San  Francisco; 
OT.  W.  Lawson,  B.  A.  Richardson  ami  E.  C.  Bradford,  of  Doug- 
las; H.  W.  Loomis,  of  Silver  City  is  statutory  agent. 

S5  MINING  (Lordsburg) — The  150-hp.  Diesel  engine  ex- 
ploded, leaving  mine  without  power  until  duplicate  engine, 
ordered  ivecntly,  arrives. 

Gnadalnpe  County 
PINTADO    CONSOLIDATED    COPPER    CO.    (Santa    Rosa)  — 
This  new  company  is  building  a    100-ton  leaching  plant,   after 
plans  of  J.   L,.  Matt,   to  operate  on   a   sandstone  copper  deposit 
in  Pintado  Canon.    Barren  layer  of  sandstone.  6  ft.  thick,  over- 
lying deposit,  will  be  removed  and   ore  quarried;  copper-bear- 
ing layer  11'  ft.  thick  exposed  in  tributary  canon.     Several  cars 
shipped  to  El  I'aso  averaged  better  than  3TC  copper.     Townsite 
being  laid  out.     C.  H.  Taggert,  president. 
Socorro  County 
GOLD    EAGLE    (Mogollon) — This    group,    owned    by    Louis 

as,    has   begun   shipping. 
EBERLE    (Mogollon) — Oaks   Co.    has   begun    drifting   north 
and    south     on    Queen     vein;    shaft    now     unwatered    and    ore 
being  shipped  to  custom  mill. 

SOCORRO  MINING  AND  MILLING  (Mogollon) — Pacific 
mine  shaft  it-timbered  and  electric  power  brought  to  property. 
Shipments  to  mill  will  begin  as  soon  as  aerial  tramway  is 
completed. 

ALBERTA  MINING  AND  DEVELOPMENT  (Mogollon) — 
Manager  A.  H.  G.  Palmer  is  in  camp,  arranging  for  reopening. 
The  workings  comprise  300-ft.  adit  and  drifts  east  a.u  u^i. 
Some  good  ore  developed. 

I'KWSVLV AM  V 
BETHLEHEM  STEEL  (South  Bethlehem) — Orders  placed 
with  Maryland  shipbuilding  plant  for  five  steel  ore  vessels  to 
serve  the  company's  properties  in  Chile  and  Cuba.  The  new 
boats — some  of  17,000  tons  and  some  of  11.300  tons  carrying 
capacity — will  be  operated  by  the  Ore  Steamship  Corporation, 
a  Bethlehem  Steel  subsidiary. 

SOI TH    DAKOTA 

Custer   County 

OLD  MTKE  MICA  (Custer) — Dispute  over  ownership  settled 
and  property   shipping   mica  regularly. 

CUYAHOGA  (Custer) — One  car  of  copper-sulphide  ore 
shipped  to  the  East.     New  hoist  will  be  installed. 

Lawrence   County 
ORO  HONDO   (Dead wood) — Exploratory  work  continues  on 
2,000-ft.   level;   diamond   drills   extensively   used. 

Mi  iGUL  (Terrv) — Mill  running  steadily  on  good-grade  ore, 
mainly  from  Ofer  and  Two  Johns  mines.  At  the  latter,  the 
4,000-ft.   tramway  to  the  railroad  completed. 

HOMESTAKE  (Lead) — New  tungsten  concentrator  working 
two  8-hr.  shifts  per  day.  W.  H.  Butler  recently  took  contract 
to  haul  30  tons  of  ore  daily  from  mine  to  mill. 

TROJAN  (Trojan) — Mine  and  mill  operating  nearly  at 
capacity.  350  tons  daily.  Installation  of  revolving  drum  filters 
is  planned;   stationary  leaf   filter   now   being  used. 

WASP  NO.  2  (Flatiron) — Tungsten  concentrator  is  treating 
25    to    30    tons    daily    averagi.?        1  -'  tungstic    acid.      Jigging 

is  followed  by  table  concentration,  final  recovery  being  made 
on  canvas  tables.  Cyanide  mill  continues  to  operate  on  ore 
from  underground  workings  in  westerly  part  of  property. 
Pennington  County 
HILL  CITY  TUNGSTEN  DISTRICT  is  scene  of  great  activ- 
ity. Black  Hills  Tungsten  Co.  is  operating  concentrator.  Hill 
Citv  Tungsten  Production  Co.  completing  installation  of  ma- 
chin,  ry  in  old  Harney  Peak  tin  mill  at  Hill  City;  will  treat 
some  custom  ore  and  stimulate  mining,  affording  a  market  for 
many  small   mines. 

NEW  GOLDEN  WEST  (Rochford) — Crosscut  tunnel  ad- 
vanced over  400  ft.,  has  entered  orebody.  Compressor  plant 
started. 

U.  S.  GYPSUM  (Rapid  City) — Mill  destroyed  by  fire  will  not 
be  rebuilt.  Company  acquired  property  near  Piedmont  and 
will  erect  fireproof  plant  there  immediately;  deposits  large 
and  of  good  grade. 

UTAH 
Jnab  County 
TINTIC  SHIPMENTS  for  the.  week  ended  July  14  amounted 
to  191  cars. 

VICTORIA  (Eureka) — Property,  acquired  by  Eagle  &  Blue 
Bell,  being  opened  bv  drifts  from  the  1.000-  and  1,300-ft.  levels 
of  th.-    Eagle    &    Blue   Bell. 

IRON  BLOSSOM  (Silver  City) — Utah  and  Juab  counties  are 
again  in  controversy  over' taxes  paid  by  this  company,  which 
owns  ground   in  both  counties. 

EAGLE  &  BLUE  BELL  (Eureka) — Installation  of  $35,000 
electric  hoist  made  and  new'  development  undertaken;  shaft 
down  65  ft.  below  1,700-ft.  level.  Shipments  averaging  65  cars 
monthly.  Earnings  for  second  quarter  about  $55,000. 
Salt  Lake  County 
YAMPA  (Bingham) — This  property  is  being  worked  to  the 
1,600  level;  shipping  200  tons  daily  of  3  to  4'      ore 

UTAH  METAL  AND  TUNNEL  (Bingham) — In  six  months 
ended  June  1.  earned  $600,000  net  or  nearly  $1  a  share.  Devel- 
opment expenses  unusually  heavy.  Production  from  Bingham- 
Xew  Haven  workings,  first  10  days  of  June,  amounted  to  1,255 
tons   of  milling   ore,    105   tons   of   lead   and    332    tons   of  copper 


ore.  which  was  shipped.  The  Utah  Metal  workings  produced 
(46  tons  of  milling  ore  and  21s  tons  of  copper  shipping  ore. 
Seven  sets  of  lessees  operating  in  old  upper  workings. 

BINGHAM    MINES    (Bingham) — Earnings   for   second   quar- 
ter,  Including    profits   from    Eagle   *    Pine    Bel]    a1    Tintic    (oi 

I-         l:i   Of    ll.MII         Miller        ,,«    IIS        7."i       .1         H.IV        .-   '    2. 'I     he 

Bingham  properties  earned  a  little  over  $40. i for  the  pi 

May.  showing    largest    monthly    earnings,      out- 

standing  bonds  have   been   reduced   to   $250,000. 
Tooele  County 

INTERNATIONAL    SMELTING     iT le)— Cottrell    system, 

;;.'  IM"-  insl  illed  .it  sintering  plant,  Is  approaching  completion 
™  UI"tS  l  icpei  till  I"  l.e  reads  July  22  and  remaining  tun  in 
about  a  month. 

Utah  County 

ALr.TNI'-     EMpIRE     (American     Fork)— Control     taken    by 


in   225   ft.;    face 


Jesse  Knight 

BAY  STATE    (American    Fork)— Tunnel 
in  brown  limestone.     Three  shifts  working. 

EARL    EAGLE    (American    Fork)      New    road    completed    to 

property.     Machinery  being   installed  for   m,,n    .,. |    veloi 

ment. 

PACIFIC  (American  Fori;) — Fifteen  men  are  working. 
New'  orebody  opening  satisfactorily.  Machint  ry  for  mill  being 
loaded  at  American  Fork. 

CANADA 
British    Colombia 

CONSOLIDATED  MINING  AND  SMELTING  ( Trail )— New 
sulphuric-acid  plant  completed.     Initial  capacity,  in  ions  daily. 

Hydrofluosilicic  acid  is  also  mi Leeentl\    shipped  2r.o   i.... 

electrolytic    zinc   to   Great    Britain;    capacity   of   zinc    plant    •  ■ 
pected   to  r.ach   30   tons  daily   in   August.     Electrolytic   o 
refinery  producing   about    35    tons   daily. 

„  r,5OCHER  DB  BOULE  COPPER  CO.  (Tramville)— Shipping 
roA^"*5  mo,lthl.v  to  Tacoma  smeltery  but  expect  to  increase 
to    3.000    tons    when    500-ft.    level    is    more    extensively    opened 

Crosscut    adit    being    driven    to    open    workings    1. ft,    below 

300-ft.  or  old-tunnel  level.  Former  leasing  company,  Montana 
Continental  Development  Co.,  of  Butte,  erected  aerial  tram- 
way, narrow-gage  railroad.  225-hp.  hydro-electric  plant,  mod- 
ern camp  buildings,  ore  bins  at  Prince  Rupert,  B.  C,  and 
shipped  23,000  tons,  averaging  7.2:,';  Cu  and  carrying  some 
silver  and   gold.      D.   J.    Williams,    manager. 

Ontario 

.  ORE  SHIPMENTS  FROM  COBALT  in  June  over  Temiskam- 
\1~  ^  Northern  Ontario  Ry.  were:  Aladdin.  26.77  tons;  Heaver, 
ii:S!.[  Cobalt  Comet,  S2.:is;  Cnningus.  6-. 29;  Crown  Reserve 
121.91;  Kerr  Lake,  155. 4S;  La  Rose,  130.7:,;  McKinley-Darragh' 
195.54;  Mining  Corporation  of  Canada,  Cobalt  Lake  12935 
and. Townsite  City,  169.07;  O'Brien.  31:  Penn  Canadian  - 
Peterson  Lake.  79.11;  Temiskaming,  12.04;  Casey  Cobalt  (New 
Liskeard),  63.30;  Wettlaufer  (South  Lorrain),  12  "6-  total 
1.440.SS  tons.     Alexo  nickel   ore    (Pourquois  Jctn.).   S4S  35   tons' 


MILLER      INDEPENDENCE      (Boston      Creek)— Purchased 
Leach   Veteran   claim   adjoining   the   Miller. 

HUDSON    BAY     (Cobalt )— Recently    reopened;     discovered 


lens  of  high-grade 


above  300-ft.  level. 


KING  EDWARD  (Cobalt )— Installing  flotation  and  will 
dredge    old    tailings    from    lake   and    treat    them. 

WEST  DOME  CONSOLIDATED  (Porcupine)— Will  sink  new 
four-compartment    shaft    near    center    of    property. 

NORTH  THOMPSON  (Porcupine)— Shaft  down  460  ft.  and 
four  levels  opened  with  satisfactory  results.  Ore  above  aver- 
age grade  found  on  400-ft.  level.  Another  level  will  be  run 
at   500   ft. 

VIPOND — Report  for  quarter  ended  June  30  shows  loss  in 
operation.  Tonnage  milled  was  10.1s.",  and  bullion  produced 
$37,000;  average  value  of  $3.69  per  ton;  operating  costs.  $4  45 
per   ton.      Expect  .to   treat   better  grade   ore   from  400-ft.   level. 

McINTYRE   (Porcupine) — In   quarter  ended  June   30,   milled 
34,173  tons,  averaging  $8.29,  and  recovered  $241,650.     Operating 
cost  per  ton  was  $4.23:  total  operating  profits.  $122,064;  treated 
3,721    tons   of   customs    ore.      Extra    settling    tanks    ordei 
bring  mill  capacity  up  to  500  tons. 

11  II  \ 

CONSTANCIA  (San  Ignacio  54,  Habana) — Maximilian  Paet- 
zold,  Austrian  consul  at  Habana,  has  made  preliminary  ship- 
ments of  1595  copper  ore  from  this  old  mine  in  Piiiar  del 
Rio;  new  lens  has  been  opened. 

MATAHAMBRE  (Apartado  1795,  Habana)— Manuel  L.  Diaz, 
principal  owner  of  this  copper  mine  in  Pinar  del  Rio  Province, 

has  arrived  in  New  York  to  pur.  has mint  rating  equipment 

for   the    second-class    ore.      C.    L.   Constant   &   Co.,    44    New    St., 
New  York,  engineers. 

WEST  INDIES  MINES  DEVELOPMENT  CO.  (25  Broad  St 
New  York.  U.  S.  A.) — Organized  by  L.  E,  Whicher  and  1  0 
ciates  of  New  York  to  explore  and  operate  on  royalty  basis 
certain  copper  prospects  in  Province  of  Pinar  del  Rio,  Cuba, 
and  also  in  the  Republic  of  Hawaii.  Hermann  A.  Keller,  of  New 
York,  is  consulting  engineer,  and  will  be  in  Cuba  for  the  next 
few  months.  His  address  is  care  of  Dr.  A.  F.  Guiteras,  Milanes 
57,    Matanzas. 

CHILE 
BRADEN   (Rancagua) — May  copper  production,   1,941    short 
tons:   June.   1,129   tons:   mill   closed    about    two   weeks   account 
repairs  to  tailings  dam.     Copper  production,  first  half  of   1916. 
1  I  tons.       Equipment    ordered    for    extension    of    reduction 

,   which   are  to  have  capacity   for  treating  10.000   tons  of 
ore  daily  by  March.  1917;  present  daily  capacity,  4,500  tons. 

ASIA 
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ORIENTAL  CONSOLIDATED  (Unsan) — Final  return 
May:  200  stamps  ran  29.7  days  crushing  27.173  tons.  Gross 
receipts,  $133,908;  operating  costs.  $76,404;  operating  profit, 
$57,503:  development  and  betterment.  $3,704:  net  profit.  $53,799. 
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Metal  Markets 
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\i:\v  1  ORK — July  28 

During   the    last    week    copper   apparently    touched    bottom, 

rp    rally    following    and    the    advance    being    held    firmly. 

,  Liiy   in   speltei    went    further,   but   ultimately   culminated, 

the  price   receding   again   toward   the   closi       The  lead  market 

was  ,.,,  confused  but   manifestly  was  weaker. 

The  N.   V.  N.   II.  &   'I    R3     Pu1    '   •"  u    embargo  on  eastbound 
:         hi   into  effect  at  midnight  July  26-27. 


Copper,  Tin,   Lead   'and  Zinc 


Copper— On  July  20  some  rather  large  sales  were  made  at 
!3(       |   ,      and   on    the   following  day  further  business  was  done 
at    the    sami     price,    but    other   producers   entering   the    market 
at  that   time  were  able  to  get  21c,  r.t.     About  all  of  this  bus- 
iness   was    domestic    and- was    to    a    large    extent    covering    by 
manufacturers  who  had  previously  sold  their  finished  products 
without  contracting  for  the  raw  material.     On  July  22  a  round 
d   for  export  at  23c,  net  cash,  but  by  the  end  of  the 
24  Kc,    r.t..   was   realized   on    domestic   business    in 
quantity.     On  July  24  business  was  done  at  21  He.   r.t..  and  on 
25,  at    25c,    r.t.,   hut   there  were   still  sellers  at  24V2c„  r.t. 
The    same    conditions    continued    to    prevail    on    July    26.      The 
busines     tl   il   wa     done -was  chiefly  for  September,  October  and 
September-November  deliveries.    For  delivery  in  the  last  quar- 
continued   to   be    sellers   at   concessions,   23y2c,    r.t., 
being  offered  at   the  close. 

S    was    done    during    the    week    from    day    to    day 
and  thi  e  of  what  we  had  reports  was  of  respectable 

proporl  0  1  he   major  part  of  it  was   for  domestic  account, 

although    there    were    some    export    sales.      The    resiliency    ex- 
hibited by  the  copper  market  during  the  week  was  quite  satis- 
■  v   and    the    opinion    was    expressed    in    the    trade    that    a 
te  turn  had  come  about.     The  hope  was  expressed,   how- 
iii.it    the  large  producers  would  reenter  the  market  at  a 
reduced    level    and    exercise   a    restraining    influence    against   a 
i   advance. 
<  upper    Sheeta    are    nominally    unchanged   at    37Hc.    per    lb. 
for  hot  rolled   and  38%C   for  cold  rolled.     Copper  wire  is  29@ 
30c.  per  lb.  for  carload  lots  at  mill. 

Tin — Practically  nothing  was  done  in  this  metal;  the 
price  advanced   slightly,   following   the  London  market. 

Bolivian  Tin  "re  Shipments  for  the  six  months  ended  June 
30,  1916,  were  equivalent  to  9.700  tons  tin,  7,168  tons  going 
to    Gri  ■     1.455    tons    to    the    United    States.      For 

the   CO  hall    of    1915    shipments  were   equivalent   to 

7   tons   tin.   11.3S1   tons  to  Great  Britain  and  only   S6   tons 
to  the   I 

Lead — The  situation  in  this  metal,  especially  as  to  price. 
was  more  confused  than  ever.  In  the  St.  Louis  market  there 
was  I.  then    being  a  softer  tone,  sales  of  Missouri 

lead  at    gradual    boncessions,    business    being    re- 

ported on  July  26.     In  the  New  York  market 

the   principal    producer    reported   sales   of   desilverized    lead    at 
desilverized    reported   the   offer- 
ing  of  tot  c.    and    inability    to   effect   sales. 
There  was  similarly  a  discrepancy  among  reports  as  to  volume 
of    business.      One    large    product  I     n  ported    more    done    than 
■  is  week,  but  sales  of  oth'  Li  3S.     The  con- 
fusion of  vi-                                       ...  II   reflected   by  the  offers  for 
the  del                                      of  lead  to  Fran]    ord   A  rsena  I.   which 
takes   the    Philadelphia    I                           these   bids  being    opened 
ily   25.     The   Pennsylvania    Smell          Co.   offered   at  5.98c, 
'  laswell    &    Starke,    at    6.24c,    the 
American    M<  house, 

The  labor  and  political  situation  in  Spain  continued  unset- 
tled. It  is  repoi  i  •  i  no  «  oi .-•  .  but  it  remains  a  factor  of  poten- 
tial Lmpi  ■  ket. 

Spelter — The  market  continued  to  advance  under  the 
impetus  received  in  the  i  The  i  hiel   feature  was 

the    sale    of    a    Iar(  running    far 

ahead.     This   bus:i  ,     much    below    the 

current  market,  and   probably  consti!  k-log   for  the 


latter.  The  business  for  near-by  delivery  was  well  divided 
among  the  producers  and  in  the  aggregate  attained  fair  pro- 
portions  without  anyone  doing  a  specially  large  amount.  This 
business  was  chiefly  for  domestic  account,  including  some  with 
galvanizers.  Subsequent  to  July  24,  however,  the  demand 
petered  out  and  the  market  promptly  receded.  The  facts  that 
numerous  consumers  are  known  to  be  overbought  and  that 
some  of  them  are  offering  round  lots  for  resale,  while  others 
are  endeavoring  to  arrange  postponement  of  deliveries,  do 
not  tend  to  give  the  market  any  great  stability.  On  the  other 
hand,  a  potential  demand  from  Europe  at  a  lower  level  is 
considered  to  be  an   insurance  against  a  severe   decline. 
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The  quotations  herein  are  our  appraisal  of  the  average  markets  for  copper, 
lead,  spelter  ami  tin  based  on  wholesale  contracts  for  the  ordinary  deliveries  of  the 
trade  as  made  by  producers  ami  agencies;  and  represent,  to  the  best  of  our  judg- 
ment, the  prevailing  valuea  of  the  metals,  reduced  to  basis  of  New  York,  cash, 
except  where  St.  Louis  is  given  as  the  basing  point.  St.  Louis  and  New  York  are 
normally  quoted  0.17c.  apart. 

The  quotations  for  electrolytic  copper  are  for  cakes,  ingots  and  wirebars. 
Electrolytic  copper  is  commonly  sold  at  prices  including  delivery  to  the  consumers 
and  is  subject  to  discounts,  etc  The  price  quoted  for  copper  on  "regular  terms" 
I'r.t.)  is  the  gross  price  including  freight  to  the  buyer's  works  and  is  subject  to  a 
discount,  for  cash.  The  difference  between  the  price  delivered  and  the  New  York 
nt  is  at   present  about  0.25c.  on  domestic  business. 


i  for 


).05  to  0.10c.  below  that  of  electrolytic.  Quotatio 
lead  represent  wholesale  transactions  in  the  open  market  for  good  ordinary  brands. 
Quotations  for  speltei  are  for  ordinary  Prime  Western  brands.  Only  the  St.  Louis 
price  is  hen  in  quoted,  St.  Louis  being  the  basing  market.  We  quote  the  New  York 
price  at  17c.  per  100  lb.  above  the  St.  Louis  price. 

Silver  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per  troy 
ounce  of  silver  bars  999  fine. 

Some  current  freight  rates  on  metals  per  100  lb.  are:    St.  Louis-New  York  17c; 
St.  Louis-Chicago,  6.3c;  St.  Louis-Pittsburgh,  13.1c 
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The  above  table  gives  the  closing  quotations  on  London  Metal  Exchange. 
All  prices  are  in  pounds  sterling  per  ton  of  2,240  lb.,  except  silver  which  ism  pence 
per  1 1 . - \  ounce  ,,|  sterling  silver,  0.925  Hue.  Copper  quotations  are  for  standard 
copper,  spol  and  three  months,  and  for  electrolytic,  price  for  the  latter  being 
to  3  per  cent,  discount.  For  convenience  in  comparison  of  London  prices, 
in  pounds  sterling  per  2,240  lb.,  with  American  prices  in  cents  per  pound  the 

■■■■■  approximate  ratios  are  given,  reckoning  exchange  al   1  SO      £15  = 
£20   =  4.29c;  £30   =  6.43c;  £40    =  8.57c;  £60    =  12.85c     ' 
0.211c. 
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Zinc  Sheets  are  in  good  demand,  both  for  domestic  deliv- 
eries and  for  export.  The  quotations  are  unchanged  at  (IS 
per   100  lb.   f.o.b.    Peru,   111.,   less   8%    discount. 

Other  Metals 

Aluminum — There  is  no  change  In  the  market,  Demand 
continues  fair  ami  deliveries  seem  to  be  sufficient.  Quotations 
continue  at  59@61c.   per  He   tor  No.   1   ingots,  New   York. 

Imports  of  aluminum  In  May  are  reported  at  1,391,575  lb., 
against  418,708  lb.  in  May  of  last  year. 

Antimony — The  market  was  dull,  but  some  new  Inquiries 
uei-e  reported.  We  quote  S],.,t  at  lipic;  tlie  principal  interests 
were   unwilling  to  quote   futures. 

Quicksilver — The  market  is  quiet  but  steady.  We  quote 
$80,  New  York.  San  Francisco  reports  by  telegraph  $79. 
market  dull. 

Minor  Metals — Current  quotations  for  Bismuth  are  (3 
3.30  per  lb..  New  York. — Cadmium  is  quoted  at  $1.30@1.50  per 
lb. — Cerium,  electrolytic,  is  sold  at  $8@9  per  lb. — Cobalt  Metal 
is  quoted  at  $1.25  per  lb. — MimneMium  is  lower,  with  sales  at 
$3.50  ifj  3.75  per  lb.  for  99"%  pure. — Selenium  is  from  $3»  up 
to  $5  per  lb.,  according  to  size  of  order. 


Gold,    Silver    and    Platinum 


NEW      TURK — Jl'LV     26 

Cold  continues  to  arrive  in  New  York.  This  week  a  con- 
signment of  $20,000,000  from  London  by  way  of  Halifax  was 
received. 

Gold  in  the  United  States  July  1  is  estimated  by  the  Treas- 
ury Department  as  follows:  Held  in  Treasury  against  gold 
certificates  outstanding,  $1.565.S79.9S9;  in  Treasury  current 
balances,  $234.SS8.296;  in  banks  and  circulation,  $639,153,0  17; 
total,  $2, 439. 921, 932,  an  increase  of  $446,372,917  over  July  1  of 
last  year. 

Platinum — This  market  was  dull  and  unchanged  from  the 
close  last  week.  We  quote  $60.  and  at  the  close  not  very- 
strong  at   that. 

Our  Russian  correspondent  writes  from  Petrograd  that 
the  market  is  rather  dull  and  inactive.  The  demand  has 
sensibly  decreased,  especially  from  abroad.  From  Ekaterin- 
burg it  is  reported  that  the  production  of  platinum  has  further 
increased,  therefore  a  decline  in  prices  may  be  expected.  The 
producers  and  dealers  affirm,  however,  that  the  dullness  is 
temporary  only  and  that  the  market  will  return  to  the  former 
position.  Prices  remain  generally  unchanged.  For  crude 
metal,  S3';  platinum,  the  quotations  are:  In  Petrograd,  64,000 
@ 65,000  rubles  per  pood;  at  Ekaterinburg,  17  rubles  per  zolot- 
nik.  These  are  equivalent  to  $63.21  and  $63.92  per  oz.  respec- 
tively. 

Silver — The  market  continues  without  special  feature. 
China  exchanges  remain  below  London  parity,  so  that  there  is 
not  much  prospect  of  an  inquiry  for  silver  from  that  quarter 
to  compete  for  the  business  offering. 

Mexican  dollars  were  quoted  in  New  York,  July  20,  at 
48%@52Hc:  July  21,  at  47@51c;  July  22  at  44%@4S%c;  July 
24  at  48%@52%c;  July  25  at  48%@52%c,  July  26  at  4si4<u 
52*40.      There  was  a  quick  recovery  from  the   fall  on  July   22. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  July  22 — Quotations  are  as  follows:  Base  price 
per  2,000  lb.,  ore  assaying  60",  zinc.  $75  for  premium  ore: 
$70@60  for  medium;  down  to  $55  for  low  grade.  Average  price 
realized  for  week's  sales.  $6S.41;  highest  price,  $76,90.  Cala- 
mine base  price  per  2,000  lb.,  ore  assaying  40';  zinc.  $55 
average  realized  for  week's  sales,  $47.50  per  ton. 

Lead,  base  price  per  2,000  lb.  ore  assaying  S0r;  lead,  $72.50 
@70;  average  realized  for  week's  sales,  $68.51;  high  price. 
$72.10  per  ton. 

Shipments  for  week  ended  July  22  were  4,751  tons  blende, 
227  tons  calamine  and  764  tons  lead  ore.  For  year  to  date. 
195.97S  tons  blende,  15.2SS  tons  calamine  and  33,641  tons  lead 
ore.  Total  value,  $3SS,S90  for  the  week;  $23,788,850  for  the 
year  to  date. 

A  low  stage  of  water  in  the  streams  from  which  electricity- 
is  generated  by  water  power  for  the  mines  has  created  a  short- 
age of  power,  and  lack  of  power  is  preventing  a  number  of 
mines  operating  steadily,  and  the  production  of  ores  is  lessened 
by  this  cause,  and  further  by  some  mines  closing  down  on 
account  of  the  90';  advance  in  dynamite  and  other  high 
costs  that  deplete  the  profit  side  of  the  mining  business.  From 
a  production  of  10.000  tons  per  week  in  April  it  has  dropped  to 
under  7,000  tons.     Further  reduction  is  indicated. 

Butte,  Mont.,  July  20 — The  Butte  &  Superior  Co.  reports  that 
in   June    48,475    tons    of   ore    were    treated,    with   a    recovery    of 


10,830  tons  of  zinc  concentrates;  a  decrease  of  828  tons  from 
Ma  \ 

OTIII.lt    ORES 

Vntlmoru     ore-    Small     business     was     reported     for     local 
1.25@1.50  pel    unit. 

Tungsten   or,-      Buyer:     n Hers  were  still   unable  to  get 

r.     The   market  is  quoted  nominally  at  $27@30  per  unit, 

for  which  most  of  the  largest  producers  are  holding.  Euro- 
pean inquiries  are  reported  in  the  market.  The  recession  in 
tungsten  prices  Is  believed  to  have  brought  about  a  consider- 
able curtailment  of  production. 

diaries  Hardy,  of  50  Chureh  St.,  New  York,  has  been 
appoint,  d   New    York   broker  for  the   Atolia   Mining  Co. 

Iron    Trade    Review 

\K\V    YORK — July   21! 

The  feature  of  the  week  is  the  Steel  Corporation  statement 
for  the  June  quarter,  which  is  fully  up  to  expectations  and 
shows  net  earnings  unparalleled  in  the  past. 

There  is  no  considerable  change  in  the  actual  condition  of 
the  iron  and  steel  market.  Domestic  orders  continue  to  be 
rather  limited,  but  export  business  is  pressing  and  large 
contracts  have  been  placed  or  are  under  negotiation.  No  price 
changes  are  reported.  The  discussion  over  steel-bar  contracts 
is  not  yet  closed,  the  agricultural  implement  makers  holding 
back  for  some  further  reduction  in  price.  Structural  steel  is 
slow,  owing  to  questions  of  price  and  delivery  which  have 
brought  about  some  delay  in  building  projects.  The  most 
pressing  business  just  now  is  in  plates,  for  which  the  demand 
is  strong.  Railroad  and  car  material  buying  is  chiefly  for 
export. 

.  In  the  pig-iron  market  the  principal  feature  is  the  demand 
for  bessemer  and  low-phosphorus  pig  for  export.  Hot 
weather  is  affecting  the  output  of  the  blast  furnaces  about  as 
usual   at   this   season. 

PITTSBURGH — July  25 

Steel-mill  outputs  continued  to  be  curtailed  by  the  hot 
weather  and  on  the  whole  the  output  this  month  will  repre- 
sent a  larger  curtailment  than  usual  for  July,  though  the 
actual  output  will  be  much  larger  than   in  any  previous  July. 

The  domestic  market  continues  extremely  quiet,  new  buy- 
ing being  very  light.  The  continued  dullness  emphasizes  the 
inherent  strength  of  the  situation,  as  the  steel  mills  have 
shown  no  signs  of  wavering  in  the  matter  of  prices.  There 
is  a  disposition  to  deny  recently  published  reports  that  steel 
bars  were  sold  to  agricultural-implement  makers  for  the  first 
half  of  1917  at  2.35c,  although  for  the  implement  makers  to 
pay  as  high  as  2.35c.  would  represent  a  strong  market,  when 
early  in  the  year  they  paid  1.90c.  for  second-half  deliv 
only  under  protest.  It  is  evident  that  the  mills  purpose  main- 
taining 2.50c.  on   bars  in   the  general   market. 

IRO>*   OHIO 

Exports  and  imports  of  iron  ore  in  the  United  States  five 
months  ended  May  31  were  in  long  tons: 

1915  1916  Changes 

Imports 432.996        501,873  I.    68,877 

Exports 22,900        151,593  1.128,693 

Excess,  impo  t;      410.096        3.50.280  I.     59,816 

Exports    are     chiefly    of    Lake     Superior    ore     to    Canadian 

furnaces. 

A   record   cargo   of   iron   ore   passed    through   the   Sault   Ste. 

Marie   Canal   last  week.      It  was  15.00S    tons   of  ore  carried    by 

the  "W.  P.  Snyder.  Jr."  on  20  ft.  6  in.  draft.     It  was  bound  from 

Duluth  to  Cleveland. 

Announcement  is  made  by  the  Lake  Carriers'  Association 
that  the  recommended  loading  depth  for  boats  from  Lake 
Superior  to  Lakes  Michigan  and  Erie  be  increased  from  19  ft. 
11  in.  to  20  ft.  10  in.  The  greater  depth  means,  on  the  average, 
800  tons  of  iron  ore  more  per  cargo.  The  increase  in  depth 
is  due  to  dredging  recently  completed  in  Lake  St.  Clair.  From 
now  till  the  season's  close  this  increase  in  tonnage  will 
amount  to  about  5.000,000   I 

COKE 

Coke  production  in  the  Connellsville  region  for  the  past 
week  is  reported  :>y  the  "Courier''  at  118,016  net  tons;  ship- 
ments, 417.027  tons.  Shipments  of  Greensburg  and  Upper 
Connellsville  districts,  36,012  tons.  Hot  oppressive  weather 
continues  to  keep  down  the  production. 

a   Birmingham,   Ala.,  it  is  reported  that  the  orders  for 
coke    there    are    pressing,    especially    for    foundry    coke.      The 
■    for  sale  are  overrun  and  prices  for  foun- 
dry coke  are  quoted  as  high  as  $4.25  per  ton  at  ovens. 
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Emerald.  Utah July- 
Four  Timbers.  Ida July 

Friend,  [da  June 

Gold  Ml.  Champion.  Utah.     July 
Gould  A  Curry.  Nei  All; 

Great  Western,  Nev     July 

Hope,  calif July 

July 
July 
Julj 
Vug 
Julj 

lUg 
lUg. 

July 
July 
July 
lug 

June 
July 
July 
July 
July 
July 


Hugo,  Ida. 

Independeni  -•■    [da 
[da 
i     Point-Belcher,  Ne" 
Jark  Walte,  i  la 
Kewanas  Reor  .  ' 
Lciii  Tlntlc,  Utah 
Lucky  Calumet,  Ma 
Morgan  Argentine,  Dtan 
Nevada-Douglas.  Not 

Nevada  /.Inc.  NYv 

North  Lake.  Mien 

r  .1.1  Veteran,  [da 
sierra  Nevada,  Nev 

Silver  Moon,  Ma 

Silver  rick.  \, -. 
Southern  Swansea,  Dtafc 

bead  Reoi  .  NTev  July 

Sunrise  .Ida Inly 

Swansea  Ext.,  rtah July 

Tar  Baby.  Utah lug 

Tarbox,  Monl    July 

Tiberius.  Ida July 

Tlntlc  Central.  Van July- 
Ton.  Gypsy  Queen,  NOT July 

Uvada.  Nev    June 

Victoria,  Utah July 

Wolf  Mt.  Copper.  Utah    .         Aug. 


v  lug 
5  Aug. 

7  lug. 

13  Aug. 
IS  Aue. 
27  Aug. 

3  lug 

l.r>]AUE. 

26  lug 

30  July 
20  Aug. 

14  Aug 

24  Any 
17  Aug. 
29   lug 

S  July 
17  Aug. 

14  Sept 

27  lug 

2  Sept. 
5  Aug. 

20  Aug. 

15  Aue 
15  lug. 

I  I  Sept. 

I 

8  Aue 

I I  Aue. 
8  Aue. 
G  Aue 

17  Aue. 
3,  Aug. 
27  AUg 

III  lug. 

3  Sept. 

25  lug. 
8  Aug. 

12  Aue 

1 1  Aug. 
24  July 

8  Aug. 

2  Sept 


5 

0.002 

B 

0  01 

2,1 

il  (1112 

v 

0  02 

111 

0  01 

17 

0.05 

1 

0.01 

1  i 

OOOJ 

26 

0.002 

?n 

0.002 

in 

0  0025 

3 

0  03 

IS 

0  005 

14 

0  01 

311 

0.002 

.,., 

0  001 

15 

0  003 

7 

0.05 

28 

0.01 

6I 

il  111 

25 

0.0025 

31 

0  005 

5 

0.01 

If. 

0.10 

2 

0.01 

1.00 

5 

0.002 

3 

0  10 

3 

0  005 

14 

0  01 

5 

0.001 

3 

0  01 

2  s 

0.002 

1 

0   002£ 

4 

0.01 

12 

0  005 

1 

0.001 

8 

0  005 

15 

0.01 

27 

0  02 

2 
6 

0  005 
0  005 

Stock  Quotations 


PAV  FRANCISCO  July  25    SALT   LAKE 


>  of  Comp. 


!  Of  CC 


Alta 

Andes 

Belcher... 

Bullion 

-nla. 

<  Shaltenge  I  ton 

I  ace 

Cons.  Imperial. . . 

Irgmla. . . . 

Could  A  Curry... 

Hale  A  Norcross. 

Jacket-Cr.  Pt 

Mexican 

Occidental 

Ophlr 

Overman 

Savage 

Se«  Belcher 

Slen-a  Nevada. . . 

Union  Con 

Utah  Con 

Belmont 

Jim  Butler 

MacNamara 

Midway 
Mont.-Tonopah.. 

North  Star 

Rescue  i 

West  End  Con... 
. 

■  U  

Booth.. 

COD.  Con 

Comb.  Frac 

D'fleld  B.B 

D'flcld  Da 
Jumbo  I 
Pltta.-Sllv. 
Round  M 

Kendall, 

1  ■-  

Central  Eureka. . . 

.. 
Ariz.  Central 

■  ■   ■ 
United  j 

United  Wfflfrn.    . 
LONDON 


Alta  Con 

Black  Jack 

Mining.. 

( Jrown  Point 

Daly-Judge 

Emma  Cop 

Gold  Chain 

I    i  :ir  rat    .  . 

Iron  BlOSSOm 

fammoth. 

May  Day 

',0 

Prince  Con 

<  ■■  i  roughs. . ,  . 
Sliver  King  Coal'n. 
Silver  King  Con... 

Sioux  Con 

I'ncle  Sam 


KINGS 

July  25 



lack  Pot... . 

.03} 
.09 
-141 

.03} 

.03} 

2.05 

en  i  i  cie 

Granite 





QDSOD 

Mary  McKlnney.. 

Portland 

Vindicate  r 


Burma  Corp  . 
Cam  4  Motor 
Camp  Bird  . . . 

Esperanza. .... 
Mexico  Mines.. 

Nechl.  pfd 

OrovllJe 

Hanta  Gert'dls. 
romboy 


TORONTO 

July  24 

1.02) 

Bailey. 

Chambers  I-crland . 

19 

Peterson  I.akc 

22 

Right  ol  Way 

.03 

Seneca  Superior 

43 

T.  &.  Hudson  Bay. . 

65.00 

Temlskarnine 

..  ; 

Trethewey 

:  21 

.10 

.34 

0    9  6 

0    0  6 
0110 

4    0  0 

0  16  0 

0  18  6 

0  14  0 

1  3  6 


Dome  Lake. 

■ 

Mclntyre 

Newray 

West  Dome... . 


Name  of  Comp. 


Alaska  Gold  M 

AlasV  a  Juneau 

Am.Sm.ARef..com  . 
Am.  Sm.  A  Ref.,  pf. 
Am.  Sm.  Sec,  pf.  A 
Am.  Sm.  Sec.  pf.  B. 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda 

Batopllas  Mln 

Bethlehem  Steel.  . . 
Bethlehem  Steel,  pf. 
Butte  A  Superior. ,  . 

Chile  Cop 

Chlno 

Colo.  Fuel  &  Iron. 
Crucible  Steel.  . ... 

1  >ome  Mines 

Federal  M.  A  S 

Federal  M.  A  S..  pf. 
Great  Nor.,  ore  ctf. 
Greene  Cananea..  . . 

Hoinestatce 

Inspiration  Con. 
International  Nickel 

Kennecott 

Lackawanna  Steel. . 

Miami  Copper 

NaflLead.com..  . . 
National  Lead.  pf... 

Nev.  Consol 

Ontario  Mln 

Quicksilver 

Quicksilver,  pf 

Ray  Con 

Republic  IAS.com.. 
Republic  IAS.  pf.,  . 

Sloss-Sheffleld 

Sloss-Sheffleld.  pf.  . 
Tennessee  Copper.  . 

Utah  Copper 

U.S.  Steel,  com 

U.S.  Steel,  pf 

Va.  Iron  C.  A  C.  .  . 


N.  Y.  CURB 

Beaver  Con 

Burfalo  Mines 

Butte  A  N.  Y 

Butte  C.  A  Z 

Caledonia 

Can.  Cop.  Corpn.. 

Cashboy 

Cerro  de  Pasco . . . 

Con.  Ariz.  Sm 

Con.  Coppermlnes, 
Con.  Nev  .-Utah. . 

Crystal  Cop 

First  Nat    Cop.   .  . 

Florence 

Goldfleld  Con... 
Gold  field  Merger.. 

Granite 

Hecla  Mln 

Howe  Sound 

Jerome  Verde 

Joplln  Ore  A  Spel. 

Kerr  Lake 

Magma 

Majestic 

McKlnley-Dar-Sa. 

Mother  Lode 

Nevada  Hills 

N.  Y.  A  Hond 

Nlplsslng  Mines.. . 

Oro 

Ray  Hercules 

Rochester  Mines. . 
St.  Joseph  Lead... 

Standard  9.  L 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Trlbulilon 

United  Zinc 

White  Knob.  pf... 
Yukon  Gold. 


Name  of  Comp. 


Adventure 

Ahmeek 

Algomah 

Aliouez 

Ariz.  Com.,  ctfs.. 

Bonanza 

Butte-Ballaklava. 
( !alumet  A  Ariz.. 
Calumet  A  Hecla. 

Centennial 

Copper  Range. . . 

Daly  West 

Fast  Butte 

Franklin 

Granby 

Hancock 

Helvetia , 

Indiana 

Island  Cr'k,  com. 
Island  Cr'k.  pfd.. 

Isle  Royale 

Keweenaw 

La  Sail."' 

Mason  Valley 

Mass 

Mayflower 

Michigan 

Mohawk , 

Arcadian. . . 

New  Idrla 

North  Butte 

North  Lake 

Ojibway 

Old  colony 

Old  Dominion. . . 

Osceola 

Qulney 

St.  Mary's  M.  L. 

Santa  Fe 

Shannon 

Shall  ufk-Arlz 

So.  Lake 

So.  Utah 

Superior 

Superior  A  Bost.. 

Tamarack 

Trinity 

Tuolumne 

U.  S.  Smelting  .  . 
U.  S.  Smelt'g.  pf.. 

Utah  Apex 

Utah  Con 

Utah  Metal 

Victoria 

Winona 

Wolverine 

Wyandot 
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Iim^'hani  Mines..    . 
Boston  Ely. 
Boston  A  Mont. . . , 
Butte  A  Lon'n  Dev 

Calaveras 

Calumet-Corbln.. . 
Chief  Con 

Crown  Reserve 

Davis-Daly , 

Eagle  A  Blue  Bell.  . 
Houghton  Copper. 
Iron  Cap  Cop.,  pf.. 
Mexican  Metals. .  . 
Mines  of  America. 
Mojave  Tungsten .  , 
Nat.  Zinc  A  Lead . 
Nevada- Doug  las. . 

New  Baltic 

New  Cornelia 

Ohio  Copper 

Oneco 

Raven  Copper. . . . 

Rex  Cons 

Riila 

United  Verde  Ext. 


JLast  Quotatio 


Monthly   Average   Prices  of  Metals 

SILVER 


New  York 

London 

1914 

1915 

1916 

1914 

1915 

1916 

January.  . . 
February.  . 

March 

April 

May 

June 

July 

August. . . . 
September. 
October...  . 
November. 
December.. 

56.572 

57  506 

58  067 
58  519 
58.175 
56.471 
54  678 
54.344 

50  654 
49.082 
49.375 

48 . 855 
48.477 
50  241 

50  250 
49.915 
49 . 034 
47.519 
47.163 

IX    6X0 

49.385 

51  714 

54  971 

56.775 
56.755 
:.7  935 
64.415 
74.269 
65.024 

26 . 553 
26.573 
26    7XX 
26  95s 
26, 70-' 
25.948 
25.219 
25.979 
24   260 
23 . 199 
22  703 
22.900 

J2  731 
22.753 

23   70S 
2!)   7119 
23  570 
23.267 
22    597 

22  7X11 

23  5'H 
215   925 
25  094 
26.373 

26 . 960 
26.975 
27  597 
10  662 
35  477 
31   060 

Year. . . . 

54.811 

49.6841.  .. 

25.314 

23  675 

New  York 

London 

Montn 

Electrolytic 

Standard 

Electrolytic 

1915 

1916 

1915 

1916 

1915 

1916 

Jan.  .  .  . 

Feb 

Mar 

April..  . 
May. . . 
June. . . 
July.... 
Aug... . 
Sept. . . . 

Oct 

Nov 

Dec 

13.641 

14  394 
14.7S7 
16.811 

15  506 
19.477 
18  796 
16.941 
17.502 
17.686 
18.627 
20.133 

24.00S 

26  440 

26.310 

27  X95 

28  1.25 
26  601 

60.756 
63.494 
66.152 
75.096 
77.600 
S2.574 
76.011 
6S   673 
68.915 
72  601 
77 . 744 
80  773 

88.083 
102  667 
107.714 
124   319 
135  457 
112  432 

65  719 

95.333 
91  409 
82  333 
85.250 
88  000 
93  273 
100  43 

116167 
133.167 
136.000 
137   389 
152   522 
137  455 

Year. 

17   275 

72   532 

New    York 

London 

Month 

1915 

1916 

1915 

1916 

34.260 
37.415 

48.426 
47.S84 

40.2SS 
37.423 

41.825 
42.717 
50.741 
51.230 
49   125 
42  231 

156.550 
176  925 
180.141 
166  225 
1 62 . 675 
167.636 
167.0S0 
151.440 
152   625 
151    554 
167.670 
167.000 

196.511 

33.125 
33.080 
39.224 
38.779 

38  590 

1 63  960 

New   Y'ork 

St.    Louis 

London 

Month 

1915 

1916 

1915 

1916 

1915 

1916 

January   .  . 
February.  . 

March 

April 

May 

June     

August. . . . 
September. 
October...  . 
November. 
December.. 

3.729 
3.827 
4.053 
4.221 
4.274 
5.932 
5.659 
4.656 
4.610 
4.600 
5.155 
5.355 

5.921 
6.246 
7.136 
7.630 
7  463 
6  936 

3.548 
3.718 
3.997 
4.142 
4.182 
5.836 
5.531 
4.520 
4.490 
4.499 
5.078 
5.266 

5 .  826 

6  164 
7.375 
7.655 

7  332 
6  749 

18.606 

19  122 
21.SS3 
21    094 

20  347 
25.170 
24.611 
21.946 
23.151 
23  994 
26.278 
28.807 

31167 

31  988 
34.440 
34  368 

32  967 
31.011 

Y'ear. . . . 

4.673 

4.567 

22.917 

SPELTER 


Month 

New   York 

St.    Louis 

London 

1915 

1916 

1915 

1916 

1915 

1916 

Jan 

Feb 

Mar 

April... 
May.  . . . 
June.  . . . 
July 

Sept 
Oct 

Dec 

6.386 
8.436 
8  541 
10  012 
14  781 
21    208 
19  026 
12.781 
13.440 
12.800 
15.962 
15.391 

16.915 
18  420 
16.S46 
16.695 
14.276 
11.752 

6.211 
8.255 
8.360 
9.837 
14.610 
21.038 
IS  S56 
12.611 
13.270 
12.596 
15.792 
15.221 

16.745 
18.260 
16.676 
16.525 

14.106 
11  582 

30.844 
39.819 
44.141 
49  888 
6S.100 
100  614 
97.250 
67.786 
67.841 
66.536 
SS.409 
89.400 

89  810 
97 . 762 
95  048 
99.056 
94  217 
6S  591 

Year.. 

13.230 

13  054 

67.553 

PIG  IRON  IN  PITTSBURGH 


New  York  quotations  centa  per  ounce  troy,  fine  sliver 
London,  pence  per  ounce,  sterling  silver.  0.925  nne. 


Month 

Bessemer! 

Baslct 

No.   2 

Foundry 

1915 

1916 

1915 

1916 

1915 

1916 

January. . . 
February.  . 
March 
April 

May 

June 

July 

August. . . . 
September . 
October... . 
Noi  ember 
December. . 

S14.59 
14.55 
14.55 
14.55 
14.61 
14.70 
14.94 
16.01 
16.86 
16.95 
17  57 
19.97 

S21.60 
21.16 
21.81 
21.65 
21.78 
21.95 

313  45 
13  45 
13.45 
13.45 
13.60 
13.67 
13.91 
15.31 
15.95 
15.96 
16.47 
IS. 44 

Six  78 
IS.  93 
19.20 
18.95 
19.11 
18.95 

S13.90 
13.90 
13.95 
13.95 
13.  S3 
13.77 
13. 6S 
14.75 
15.70 
15.80 
17.20 
IS. 95 

S19.70 
19.51 
19.45 
19.45 
19.58 
19.34 

Year  .  .  . 

SI 5   82 

$14.76 

S14   95 

J  As  reported  by  W.  P.  Snyder  A  Co 
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finite  Gertliro,dlns  M51L  P&<clhnui<c& 


SYNOPSIS — .1  description  of  the  Santa  Ger- 
trudis  mill,  one  of  the  best  of  cyanide  plants  oj  the 
modern  all-sliming  type.  'Flu1  plant  will  handle 
1,100  tons  per  day,  and  cost  $792  per  ton  of  daily 
i  apacity. 

The  milling  operations  of  Santa  Gertrudis  al  Pachuea, 
Mexico,  are  carried  on  by  ;i  separate  organization,  known 
a-  Cia.  Beneficiadora  de  Pachuea,  S.  A.  The  plant  capac- 
ity is  1,100  tons  per  day.  The  accompanying  flow  sheet 
shows  the  arrangement  of  the  machinery.  The  crushing- 
plaid  bins — of  fi1111  tons  capacity  feed  two  No.  uk 
gyratory  crushers,  discharging  to  a 


llHlllll 


ill    1  !    ft. 


battery  bins  of  3,000  tuns  capacity.  The  firsi  sample  cui 
is  fed  from  the  L5  ton  bin  throflgh  a  se1  of  26xl5-in.  rolls 
reducing  to  •%  in.  and  finer  and  discharging  to  a  second 
Veziii  sampler  cutting  oul  L0%,  which  is  delivered  by  a 
revolving  Challenge  Feeder  to  the  third  Vezin,  taking  a 
'.'n'(  cut.  The  sample  thus  obtained  is  one  ton  for  each 
1,000  inns  milled  and  is  crushed  to  j  ^  in.  in  a  size  F 
gyratorj  crusher,  thereafter  being  cui  down  by  Jones 
riffles  and  reduced  in  the  usual  manner.  Rejects  from  the 
second  and  third  Vezin  samplers  and  from  the  quartering 
floor  are  returned  to  the  battery  bins  by  an  8-in.  elevator. 
The  ore  passes  from  the  battery  bins  through  Hoscui 
feeders  to  sixt\  1,550  lb.  stamps  arranged  in  units  of  l11 
stamps  each,  20  stamps  being  driven  by  a  65-hp.  motor 


GENERAL  VIEW  OF  THE  SURFACE  PLANT  W  THE  S  VNTA  GERTRUDIS  AT   PACHUCA.  MEXICO 


long:  the  oversize  from  the  t-in.  round-hole  screen  pass- 
ing by  conveyor  to  the  tube-mill  storage  bin,  the  under- 
Bize  joining  the  overs i  e  of  the  '.'-in.  round-liole  screen 
for  crushing  in  two  Nu,  IK  gyratory  crushers;  the  under 
Bize  from  the  '.'-in.  screen,  together  with  the  discharge 
from  the  secondary  crushers,  is  delivered  in  a  '.''.'-in. 
troughed  bell  conveyor  equipped  with  Merrick  Weigh  torn 
eter.  The  '.''.'-in.  conveyor  discharges  over  the  firs!  one  ol 
three  Vezin  samplers,  a  '>' ,  cui  being  taken  and  - 
in  a  sample  bin  of  15  tons  .apacity:  the  rejeel  flows  to  a 
30-in.,  shuttle-type,  flat-hell  conveyor  for  distribution  into 


belted  to  a  jackshafl  :  the  stamps  make  L02  iy2-m.  ■' 
per  minute  :  :>-mcsh  and  1-mesh  screens  are  used,  the  pulp 
from  cs    flowing    through    splil    distributing 

launders  to  -  primary  duplex  Dorr  classifiers,  the  sand 
passing  to  six  5xl6-ft.  tube  mills,  the  discharges  from 
whii  h  are  delivered  to  the  launder,  going  t<>  the  set  on 

erve    10x54-in.    Frenier 

is, pump  to  each  mill.    The  slimes  overflow  from 

la lered  to  8  secondary  d 

id  to  I '  5x20-ft.  and  two  5x22-ft. 

tube  mills,   the  discharges   from  which  arc  returned  by 

tor  or  Frenier  pumps  to  the  classifiers.     The  slimes 

overflow  from  the  secondary  classifiers  passes  to  6  primary 
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Dorr  thickening  tanks,  35  t'l.  diameter  by  15  ft.  deep, 
wherein  the  pulp  is  thickened  from  LO  to  1  to  1.5  to  1. 
The  thickened  pulp  is  delivered  to  a  set  of  14  primary 
Pachuca  tanks.  1.5x45  ft.,  operating  in  series;  the  dischargi 
from  tin-  last  tank  in  the  series  is  bj  means  of  an  air  lift 
submerged  in  the  tank  itself  and  delivering  to  a  launder. 
where  a  wash  of  Tour  parts  of  mill  solution  is  applied,  the 
pulp  flowing  to  four  secondary  Dorr  thickening  tanks. 
:::,..  i:,  ft.,  wherein  it  is  again  thickened  to  about  1.75  to  1 

ivered  to  a  set  of  II  secondary  Pachuca  tanks. 
15x45  ft.,  also  operating  in  seri  is,  the  discharge  from  the 
[as1   tank  of  the  series  flowing  to  two  35xl2-ft.  storage 

quipped  with  mechanical  agitators. 
These  storage  tanks  fefd  by  gravity  at  35  lb.  pressure 
four  90-frame  Merrill  filter  presses,  size  of  leaf,   1x6  ft., 
width  of  frame  3   in.     The  tailings  sluiced    from  these 

flow  to  l'mir  35xl5-ft.  Hon'  thickening  tanks  for 
recovery  of  water  ''•<  lore  passing  to  the  tailings-storage 
dams.     The    pregnant    solution    is    clarified    by    passing 

i  four  sand-filter  tanks.  10  ft.  diameter  by  10  ft. 
deep.  Precipitation  is  effected  by  the  Merrill  zinc-dust 
process  in  two  circuits,  partial  and  barren,  in  order  to 

ec >mize  in   zinc  dust;  two  presses  are  in  use  on  the 

barren  circuit  and  three  on  the  partial.  The  precipitate 
is  melted  in  a  battery  of  8  oil-fired.   No.  400  crucible 


_R_ 

® 

A  V-^Tapertofy' 
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j.  Recess  forSnu 

\r 
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SANTA    GERTRUDIS    TUBE-MILL    LINING 

■  arranged  on  the  arc  of  a  circle  and  served  by  a 

radial  jib  1  r fitted  with  an  air  cylinder  for  raising  and 

ng  the  pots. 

All  pumping  of  solution  and  water  is  concentrated  in 

two  pumphouses,  one  below  the  filter  plant  and  the  other 

below  the  precipitation  plant.    The  pumps  are  of  vertical 

triplex-plungei    types,   gear-driven    by    motors,   and   are 

ne  pump  is  in  reserve  for  two  circuits. 

operated  inplined  tramway  runs  from  the 

torn  of  the  mill,  delivering  material  to  any 

CTIOK    \\i>  < » 1  ■  1-:  1 ; ATIOX 

1  d  to  secure  a  gravity 

flow.    S  pi  rmissible  owing  to  an  unusually 

ope,  pled  with  a  mild  climate 

requiring  no  housing  of  tanks.    Supervision  is  made  easy 

ize  of  the  plants  wan-ant-  the  division   in 

and  the  tramway  is 

'.      'I'll,    mill  1-  elei  tt  i- 

cally    di  1      ,i,.    alternating    current 

volts. 

hibits  no  points  of  special 
leva!  ir   returns   and  the 

favorable  cl  iration  unusu^ 

ally  easy  and  simp  ,       bee!   liners,  etc., 

is  almosi  oegl  . 


by  30-hp.  motors,  take  only  15  hp.  each.  This  is  again 
due  to  the  character  of  the  ore  and  the  large  percentage  of 
fines,  which,  if  the  ore  had  greater  abrasive  quality,  it 
might  pay  to  screen  out  beforehand. 

An  ample  supply  of  mine  rock  over  4  in.  in  size,  for  use 
in  the  tube  mills  in  place  of  pebbles,  is  obtained  cheaply 
from  the  revolving-screen  oversize. 

Particular  attention  is  paid  to  securing  an  accurate 
sample  of  the  ore  delivered  to  the  mill.     Ordinarily  two 


CRUSHER  station  Bin 

CAPACITY  600 TONS 
Ltd*  GATES  GYRATORY 


PI.TTEFV  STORAGE  BIN. 

OPACITY 
STORAGE  IN  MILL  BIN  FOR  TUBE 
MILL  ROCK 

30'FLAT  SHUTTLE  TRAVELING 
CONVEYOR. 75  CT0C  100  FT  PER 
12  HOSCUR.FEEDERS.60STAMP  BATTERY!'' 


DEWATERING  TANKS 


--TAILIN6  TO  WASTE 


PLOW    SHEET   OF   SANTA   GERTRUDIS   MILL 

classes   of   ore   are   sampled    separately    each    day.     The 
rejects   from  these  two  are  thoroughly  mixed  and  quar- 
tered  down,  to  make  the  mixture  sample  for  the  day.    The 
calculated  average  assay  of  the  two  class  samples  checks 
■l\   the  assay  results  of  the  mixture.    The  usual' 
are  taken  for  moisture,  which  averages  about  5%. 
The  design  of  the  stamp  battery  follows  standard  lines 
except  in  a  few  minor  details.     The  mortar-box  founda- 
tion  boli~  are  crossed,  thereby  permitting  a  broken  bolt 
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to  be  removed  easily ;  none  has  broken  thus  far.    A  travel-  A  trial   was  made  of  introducing  th                    ilution 

ing  crane,  as  well  as  a  crawl,  installed  with  the  building,  through  nozzles  in  the  back  of  the  mortal   bos  above  the 

was  found    very    useful    in   erecting   the   battery   and    in  dies,    leu    withou!    success.      Stationary    screens    placed 

making  subsequenl  currenl   repairs.  between  tin    Feedei  and  the  mortar  box  to  take  oul  fines 

The  stamp  duty  averages  21.1  tons  through  3-mesh  and  were  also  tried  and  abandoned,  the  benefH  gained   ; 

l-mesh  screens.     Crushing   is   in  mill  solution,   I'1  parts  doubtful,  while  requiring  more  supervision. 

of  solution  in  one  of  ore.     Screen  wear  is  of  no  imporl  Distribution    of    the    pulp    from    the    battery    to    the 

ance.      Steel    wear    per    ton    is:    Shoes,    0.16    lb.;    dies,      priman   classifiers  by  means  of  splil    I; lers  

0.08  lb.:  liners.  0.60  lb.     Life  of  shoes  9}  j   in.  diameter  improved  upon  by  a  mechanical  distributer  of  one  of  the 

by  1  I  in.  long  averages  90  days;  dies,  91!  days;  liners,   13  successful  revolving  types. 

days.     SI s  and  dies  are  Forged  steel.     Liners  are  cast  The  classifier  platforms  were  built  on  an  incline  to  save 

iron,  made  locally ;  manganese-steel  liners  have  been  tried,  headroom  over  the  tube-mill  gears  as  well  as  to  follow 

Imt   the  cos!    per  ton   crushed   was   higher.     The  65-hp.  the  slant  of  the  classifiers.     Returns  to  the  classifiers  from 

motors, -each  driving  20  stamps,  are  overloaded  aboul  s1,.  the  tube  mills  are    >i,   elevators,  with   individual    Frenier 

PREGNANT  SOLUTION   ST0RA6E  TO  PARTIAL  PRECIPITATION  CIRCUIT  PREGNANT  SOLUTION  STORAGE  TO  BARREN  PRECIPITATION  CIRCUIT 


PLAN  OF   PRECIPITATING  AND   REFINING    DEPARTMENTS 


^^s.  Secondary- 

PRIMARY  AND  SECONDARY  %.    ^ 
DORR  THICKENERS  \ 

y 

TERTIARY  DORR  \ 
THICKENERS 


DEWATERING  TANKS 
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pumps  as  re 


A   i„  ttei    design  would  be  to  effect 


such  returns  by  means  of  the  classifiers  themselves. 

analysis  of  Heed  and  discharge  of  the 
stamp  battery,  ith  3-mes  i  STo.  32  wire  screens, 

is  as  shown  in  the  table. 


INALYSI! 


I  ■.,       1-in 

I  Id      '-in 

i-mesfa 

(  In 

Od    10-mesh 

(111       - 

(in      0 

(in     lO-mesh 

( 

mi    SO-mcsh 
lOO-mesh 
On  i  > 

On  150-mesh 

100-mesl 

Through  200-mesh 


:i|>  AND  DISCHARGE 

Feed,  r;  Discharge. 


Mesh  7o 

On       4  13.9 

On       S 22. S 

On    10 8.6 

On    20. .... .  20  u 

On    30 US 

On    40  4  7 

..  s  " 

On    80  1  '' 

On  100  1  6 

On  120  1  5 

On  150  0  7 

On  200  O.S 

Through  21  Hi  2.5 

99  4 


Tube-Mills 

Discharge, 


10  9 

4  S 
12  1 
10  2 


0.8 
0.5 
0.4 


17  5 
9  3 

11   4 
17  6 


99  8 

ithout  retur: 


0.5 

0.8 

n    I 


Moisture,  35  to  m         Ope 
tube  mill  per  24  hr. 

Moisture  35  to  !0' ,      '  Iperating  with  return, 
pass  through  mill  per  24  hr. 


11.8 
11  2 
30  7 


.  175  tons  of  ore  pass  through 
closed  circuit,  200  tons  of  ore 


SECONDARY  CLASSIFIER  OVERFLOW 
(Finished  Product  of  Mill) 


Tube-mill  grinding  is  done  in  two  stages,  using  5  ft. 
diameter  mills  throughout,  the  primary  series  being  16  Et. 
long  and  the  secondary  series  20  Et.  and  22  ft.  Com- 
parison of  this  system  with  single- 
grinding  has  failed  to  show 
(■(inclusive  results  in  its  favor.  A  slight 
benefit  is  apparent,  but  insufficient 
tn  warrant  a  repetition  of  this  refine- 
ment of  design  unless  in  conjunction 
with  water  concentration  not  required 
with  this  ore.  Danish  Hint  pebbles 
were  used  for  a  considerable  period, 
but  their  increasing  cost  led  to  the 
adoption  of  mine  rock  entirely  to 
replace  the  pebbles.  The  mine-rock 
supply  is  obtained  mechanically  in  the 
crushing  plant  and  is  sent  separately 
over  the  regular  conveyors  to  a  com- 
partment in  the  battery  bin,  from  which 
it  is  transferred  1>\  chute  to  the 
.  tube-mill  floor,  where  it  is  dis- 
tributed by  car.  Part  of  the  rock  is 
introduced  into  the  mill  through  the 
As  the  trunnion  opening  of  the 
mills  is  not  as  large  as  it  should  he, 
.  in.  size  as  well  as  occa- 
sional large  boulders,  12  in.  to  15  in.. 
required  in  the  primary  mills  lor  effi- 

tre    loaded    into  the  mills  through   the 

manholes  once  a  day:   L30  lb,  of    mine   rock   is  required 

for  each  ton  of  ore  milled  and   is  credited  to  the  total 

tonnage  treated. 

Tests  are  now  in  hand  using  east-iron  balls  in  place  of 

mine  rock.    Results  thus  far  obtained  indicai :apacitj 

■  '.f  '■','■'•'',   with  liner  grinding.     Power  load  shows 

an  incri  .  from  65  to  '.mi  hp.  per  mill.     Forged- 

dinarily   used   for  such  grinding  were  noi 

chilled    east-iron    or 

semi-stei  r3    liners   "ill    prove  mm' lonomical 

taking  i  I  the  law  cosl  of  locallj  mi as!  ings 

•  bigh  first  cosl  plus  importation 
i  I-  l.;  lb.  per  ton  milled. 
Tube-mi]  I   F.I  0ro  u  pe  hai  r]  ca  I 

iron,  the  avi  n  ist  2  2<    per  ton. 

through  :i  flexible  coupling 
and  one  red',;:  |  i  /  high-torque  induc- 

tion type,  C>5  hp.  230  r.p  ■  make,  and  its 


Mesh 
On  100.. 
On  120.. 
On  150 
in,  200 
Through  200.  . 
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ample  design  easily  carries  the  overload.  But  the  power 
factor  of  this  motor  is  low  (15%  )  and  an  improvement 
would  be  to  use  a  bigher-speed  motor  with  a  single  reduc- 
tion of  herringbone  gearing. 

The  economical  grinding  point  is  taken  at  75% 
through  200-mesh.  The  table  shows  screen  tests  of  feed 
and  discharge  of  primary  and  secondary  tube  mills,  using 
mine  rock  and  at  a  plant  capacity  of  1.000  tons  daily. 
The-,   data  are  worthy  of  careful  consideration. 

An  extraction  of  55..V,  of  the  gold  and  18.6%  of  the 
silver  take-  place  in  the  mill  before  the  pulp  reaches  the 
i  tanks.  Cyanide  of  sodium,  128  or  130%  as. 
obtainable,  either  in  lump  or  brick  form,  is  added  at  the 
first  tank  of  the  primary  series,  at  the  rate  of  4  grams  of 
sodium  cyanide-  for  each  gram  of  silver  in  the  ore  deliv- 
t lie  mill.  The  sodium  cyanide  consumed  is  3.15 
ih.  per  ton,  including  mechanical  loss.  The  strength  of 
solution  at  the  beginning  of  agitation  is  0.55%.  KCNI 
of  the  mill  solution.  0.4%. 
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Protective  alkalinity  is  maintained  about  0.75^5  ;  the 
lime  is  fed  dry  into  the  ore  at  the  crushing  plant  ;  i1  is 
low-grade,  averaging  about  65$  available,  the  consump- 
tion being  20  lb.  per  ton.  Arrangements  are  in  hand 
to  improve  the  method  of  feeding  by  emulsifying  the 
lime,  adding  ii  either  to  the  primary  tube  mills  or  to  the 
Pachuca  tanks.  Crude  litharge,  between  85  and  90$ 
I'M  t.  adopted  in  place  el'  lead  acetate  as  both  cheaper  and 
more  efficient,  is  ground  in  a  small  tube  mill.  -.'I  in. 
diameter  by  31!  in.  long,  discharging  into  the  first 
Pachuca  tank  at  the  fate  of  0.6  lb.  per  ton  of  ore. 

The  best  results  are  obtained  with  72-hr.  agitation, 
although  60  hi-,  give  within  2$  as  high  extraction.  The 
air  pressure  is  2"i  lb.,  75  cu.ft.  per  mm.  being  required 
for  each  tank.  No  difficulty  has  been  experienced  with 
the  series  operation  of  the  Pachuca  tanks.  Connections 
between  tanks  are  made  by  LO-in.  horizontal  pipes  placed 
3  ft.  from  tin'  top.  the  joint  between  two  abutting  pipes 


pri  ,  the  cycle  curves  from  the  chart 
ag  an  excellent  check  upon  tin-  care  taken  by  the 
attend. mi-  mi  operating  the  presses.  The  sluice-valve  bar 
and  the  filling  valves  are  electrically  connected  so  that 
both  cannot  he  coincidently  opened  without  ringing  an 
alarm  bell.  The  cake-  average  l'i  in.  in  thickness, 
thereby  leaving  '  ^-in.  space  in  the  center  of  the.  3-in. 
frame  for  entrance  of  washes.  The  presses  handle  l  t.5 
tons  dry  pulp  per  cycle.  Sluicing  water  i-  at  90  lb.  pre 
-me.  and  five  part.-  ;ire  required  to  clean  out  a  press.  The 
hulk  of  tins  water  is  recovered  in  dewatering  tanks.  No.  <i 
cotton  duck   72  in.  wide  is  used  regularly,  after  several 

other  weights  had  I n  ttaed.     A  set   of  cloths  lasts  ahout 

2,500  cycles.     Acid  washing  to  remove  lime  is  done  in  the 
press  everj    10  days,  using  0.75$    sulphuric-acid. 

Much  care  is  taken  with  the  nozzles  of  the  sluice  bar. 
The  bar  of  each  press  is  taken  out  and  tested  everj  Is  hr., 
any  defective  nozzles  being  replaced.     Nozzles  are  ordi- 
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being  made  tight  by  a  wrapping  of  tarred  canvas.  This 
joint  takes  up  the  tank  vibration.  To  avoid  undue 
accumulation  of  slimes  on  the  inside  of  the  tanks,  they  are 
emptied  and  .sluiced  down  once  a  month.  This  operation 
requires  ahout  3  hr.  per  tank,  using  a  3-in.  Traylor  slime 
pump  for  the  return. 

Screen  tests  of  the  inflow  aud  outflow  of  the  system  are 
practically  identical,  showing  that  there  is  no  segregation 
or  short-circuiting  of  sand  or  slime. 

The  Pbocedube  of  Filtering 

Filtering  is  difficult  owing  to  fine-grinding  of  ore  cot 
taining  a  considerable  amount  of  colloidal  matter.  Also 
the  dissolved  values  in  the  pulp  to  the  filters  are  high  — 
3.5  oz.  silver  per  ton  of  solution.  After  extended  work- 
ing-scale tests  of  several  types  of  vacuum  and  pressure 
filters,    Merrill    presses   were   adopted,    using   the   center 

system  of  filling.    A  press  cycl icupies  't'i  tain.,  made 

up  of:  Charging,  26  min. ;  barren  solution  wash.  13  min. : 
water  wash.  13  min. :  sluicing,  •-':;  min.:  a  total  of  75  min. 
Bristol    recording    pressure   gages    are    attached    to    the 


nary  lo-in.  cast-iron  plugs,  drilled  fVul-  hole:  these  last 
as  lone  as  special  steel  nozzles  and  are  much  cheaper. 
The  unwashed  metals  in  the  press  discharge  average  a 
trace  of  gold  and  0.08  oz.  silver,  an  efficiency  of  97.7%. 

All  solutions  to  he  precipitated  are  first  passed  through 
ordinal'}"  sand  filter  tanks.  The  addition  of  about  4"' 
volume  of  sawdust  to  the  sand  considerably  improves  the 
clarifying  effieienc}  of  the  filtering  medium  and  at  the 
sami  time  reduces  the  frequency  of  slime  skimming  and 
sand  (leaning.  The  latter  operation  i-  effected  by  shovel- 
ing the  sand  from  the  tank  to  a  launder  leading  to  a  small 
trommel,  where  the  sand  i-  washed  free  of  slime  with 
small  turned  lor  use  again.     Ahout  4.-J<H>  tons 

i  f  solution  is  filtered  daily  at  a  cost  i  f  0.28c.  per  ton 
solution.  Possibly  Merrill  clarifying  presses  would  be  an 
impro1  i  no  comparative  figures  are  avail- 

able.    At    least  ng   equipment  does  the  work 

ly  and  cheaply,  with,  little  supervision. 

The  Merrill  zinc-dust  process  of  precipitation 
every  way  justified  its  adoption.     The  solution  from  the 
sand  filters  averages  0.015  oz.  gold  and  3  oz.  silver.     Two 
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circuits  are  maintained,  om    prei  ipitating  to  barn 

washing,    and    the   othei 
taining  from  0.9  to  1.2  oz.  silver 

per  ton.    To  i mplish  tliis  a  slight  excess  of  zinc  dust  is 

the  barren  circuit  in  the  proportion  of  1.1  oz.  zinc 
mllion  ;  to  the  partial  circuit  0.8  to   I. 
The  average  zinc  consumption  of  the  plant  is  1  <>■/..  to   1 
fine  bullion.     Clean-up  made  al   the  middle  and  end  of 
one  month   ai  w  >■  oftener   provides  an  accurate 

check  . 

The  onl\  dn  ing  given  the  prei  ipitate  is  b}   blowing  air 
through  the  presses  ai  25  lb.  pressure  1'or  one  hour,  reduc- 
i  ontained  moisture  to  about  30' , .     The  precipi- 
tate is  cleaned  fr lie  presses  into  rectangular  steel  cars, 

:,  ft.  10  in.  b)  6  ft.  I  in.  by  I  Ft.  deep,  in  which  il  is 
.'■  Based  upon  the  calculated  dry  weight  of  the 
precipitate,  flux  consisting  of  I1-'. 
borax  and  bottle  glass  is  added 
..ii  top  without  mixing :  the  charge  is 
then  shoveled  from  the  car  into  No. 
LOO  crucibles.    To  permit  the  introdue- 

ti f  :i  high  column  of  prei  ipitate,  a 

discarded  poi  with  the  bottom  out  is 
temporarily  lined  into  the  crucible, 
being  removed  niter  the  charge  has 
melted  down.  This  procedure  reduces 
dust  losses  and  accelerates  charging 
elting. 
The  eighl  furnaces  are  oil-fired, 
built  flush  with  the  floor  of  the  melting 
room  on  the  are  of  a  circle,  with  lire 
pit  at  rear.  This  arrangement  has 
proved  satisfactory  and  is  to  be  recom- 
mended as  com  enient  and  sa^  ing  labor. 

crucible,     n| being     lifted 

from  the  furnace  by  tongs  attached  to 
wire  cable,  raised  or  lowered  by 
air  cylinder  on  the  post  of  the  jib  crane. 
is  swung  around  to  one  side  to  the 
pouring  carriage  i  ontaining  the  bullion 
molds.  The  slag  is  first  skimmed  off, 
and  to  assist.     As  the  bars  are 

I  are  laid  on  top 

.  prevent  i apid  cool- 
ing of  the  center  of  the  bar  with  the 
consequent   subsidence  and   holing. 

■  ■ ,    fine 

bullion.    The  dor§  bars  weigh  1,000  oz. 

i     ilver  line. 

The  No.    WO  crucibl tain  an  average  of   i    bars  pei 

melt  with  a  maximum  of  10  bars.    The  average  life  of  a 
crucibh 

With  bullion  of  this  fineness  no  difficulty  with  matte 
formation  is  experienced.  The  bars  are  carefully  eleaned 
and  all  chips  and  corners  removed   before   sampling  and 

weighing.    Drill  samples  are  tal  e i  on  the  top  of  the 

o    <'    toward   the 

center,  and  ■  ie  bar  at  corner. 

bar. 
b    a  1  'rench  com  era 
co  City,  ,   ;old  to  tiw  Me>  ican 

governmi  i  ,  ,.  ,,,   \,,w 

osed  down  since 
tbreal  .  the  ,;,,, 

arc  now  refined  ai  London. 


As  previously  described,  the  tailings  sluiced  from  the 
Morrill  filter  presses  pass  through  four  Dorr  thickening 
tanks  for  recovers  of  water  and  are  then  automatically 
sampled  before  flowing  to  the  storage  basins.  Those 
basins,  or  ponds,  four  in  number,  are  on  the  nearest  Hat 
land  2  mi.  away.  The  ditch  thereto  was  dug  G-shapedj 
■ml,  ii  deep  with  a  '■'>'/,  grade;  V ._,' <  would  suffice.  The 
Mails  of  the  storage  basins  are  built  up  as  required  of 
tailings  one  basin  receiving  the  entire  inflow  while  the 
others  are  being  prepared.  Evaporation  and  absorption 
of  the  solution  are  high,  the  decanted  effluent  representing 
only  :;n',  of  the  solution  inflow.  This  solution  contains 
an  average  of  a  trace  of  gold  and  O.l 'i  oz.  silver,  represent- 
ing filler  losses  and  further  dissolving  values.  A  small 
precipitation  plant  is  being  arranged  to  recover  this 
escaping  fraction. 

On  the  basis  of  1,100  tons  the  total  cost  of  the  plant 
was  $792  per  ton  of  daily  capacity.  This  covered  first* 
.  lass  construction  methods  throughout,  designed  for  long 
life  with  minimum  maintenance  and  renewals.  A  com1 
paratively  excessive  amount  of  equipment  was  required 
owing  to  fine  grinding  and  especially  to  length  of  treat- 


STAMP  MILL  AND  REGRINDING  SECTION  OF  SANTA   GERTRUDIS  MILL 


incut    necessary  for  a  silver  ore,  resulting  in   unusuallj 
large  tankage.    On  the  other  hand,  the  all-sliming  desigi 

without    concentration    simplified    operations    and    elim- 
inated the  installatii f  concentration  equipment. 

Power  Distribution 
The  Pachuca  district  is  supplied  with  electric  power 
generated  by  several  hydro -electric  plants  owned  by  three 
power  distributing  companies,  practically  under  one  con- 
trol. The  main  plant,  owned  by  the  Mexican  Light  and 
Power  Co.  and  situated  at  Xecaxa.  Puehla.  about  75  mi. 
by  transmission-line  to  the  east,  also  furnishes  energy  I'm 
\fi  ico  City  and  El  Oro.  The  50-cycle  alternating  cur- 
rent, is  transmitted  at  85,000  volts  to  the  Pachuca  sum 
station,  w  here  it  is  stepped  down  to  20,000  and  6,000  volw 
for  local  distribution.     The  power  is  sold  at  the  substation 


August  .">.    L9W 


ENGINEERING   AND  MINING  T01  RNAL 


253 


of  the  purchaser  on  the  basis  of  integrating  wattmetei 
readings,  no  peak  or  installation  loads  being  considered. 
\  power  factor  of  a1  leasl  80  to  85$  is  required  of  the 
purchaser,  and  prices  rarj  from  $42.50  to  $50  per 
hp,  year,  depending  on  the  amounl  consumed. 

Although  mosl  of  the  mines  are  wet,  there  are  qo 
reserve  steam  plants  in  the  district  with  the  exception 
of  a  relativel}  few  old  steam  hoists  thai  could  be  used 
for  baling  in  an  emergency.  Nevertheless  the  several 
widelj  separated  bydro-electric  plants  with  individual 
transmission  lines  provide  a  \<t\  reliable  power  supply. 
& 

T5ae  BeimevoleEiift  Jaia 
By   Make   R.   Lamb* 

(hire  upon  a  time  there  was  a  benevolent  Jin  whose 
regular  beat  was  from  New  York  to  San  Francisco,  via 
Wv,  Orleans.  This  trip,  which  he  described  to  me,  he 
decided  to  make  along  the  route  of  the  Union  Pacific 
owing  i"  the  congestion  of  military  transportation  toward 
Mexico.  Now  this  Jin  was  eight  cubits  tall,  so  that  he 
was  right  on  top  of  Utah  before  he  noticed  it.  One 
reason  for  this,  besides  the  smelter  smoke,  was  that  the 
people  were  buried  and  hidden  in  a  fog  of  detail.  This 
fog  is  not  confined  to  Salt  Lake.  I  do  not  want  to  give 
thai  impression.  In  other  parts  of  the  world  this  fog  is 
quite  as  thick  as  in  Utah.  As  everyone  knows,  it  is  4  ft. 
(>  in.  deep. 

The  fog  made  it  difficult  for  the  Jin  to  detect  that 
the  city  was  the  abode  of  ambitious  people.  It  was  so 
dense  that  some  of  the  women  and  all  the  men  moved  about 
with  heads  very  low  in  order  not  to  mis-  any  details. 
This  meant  that  a  man's  hack  was  about  all  that  our 
benevolent  din  could  see  of  him.  As  backs  are  developed 
with  use,  they  covered  the  landscape  disproportionately, 
and  to  such  an  extent  that  at  first,  not  being  a  copper 
miner  and  being  more  acquainted  with  livestock,  our  Jin 
mistook  the  place  for  a  burro  farm. 

As  soon  as  he  discovered  his  mistake,  he  was  filled 
with  pity.  He  tried  to  attract  the  attention  of  those 
whom  it  seemed  likely  could  straighten  their  hacks,  lie 
pointed  out  the  beauties  of  life — especially  in  New  York — 
shouted,  in  fact  did  everything  that  his  limited  intelli- 
gence could  suggest  to  get  their  heads  above  the  fog,  hut 
to  no  avail.  He  then  set  about  to  find  a  win  to  distinguish 
between  those  who  had  aspirations  and  those  who  were 
hopeless  detailers. 

Now  you  should  know  that  our  din  was  among  the 
most  powerful  in  his  own  line  of  work,  which  had  been 

ai ig  simple  folk,  usually  consisting  of  improving  crops. 

fattening  burros,  eradicating  cattle  pests  and  providing 
hospitals.  But  a-  this  Utah  job  was  more  a  mental  than 
a  physical  task,  he  decided  to  get  expert  advice. 

It  would  naturally  he  supposed  that  the  men  best  posted 

on  the  condition.-,  and  remedies  for  Utah  would  he  J 

of  New  York,  the  high  seas,  and  elsewhere,  and  as  even 
a  Jin  would  know  that,  our  hero  repaired  thither  hastily. 

When   hi'  had  stated  his  problem,  J smiled  at  him 

sorrowfully. 

"My  dear  colleague."  be  said,  "you  are  new  at  this 
business.  Better  stick  to  your  own  line.  I  have  been 
trying  to  help  those  people  for  years,  and  am  discouraged." 
lb'  sighed  hopelessly,  and  after  buying  a  few  mines, 
went  on : 

•Allis-Chalmers  Co.,  Santiago.  Chile. 


"1  have  hung  up  beautiful  tempting  jewels     and  jobs 

well    within    the    reach    of   all    my    people,   and    have 

provided  stepladders  foi  getting  to  them,  hut  those  backs 
ii  -ml',  bending  over  details." 

After  pensivelj  signing  a  \\-w  checks  for  two  million  or 
more  dollars,  lie  continued : 

"I  conic-.--  that  I  am  at  sea  on  this  job.  Perhaps  the 
pi !  es  have  been  too  large  or  have  been  held  so  that  the> 
looked  as  out-of  reai  h  a-  the  stars.  Perhaps  those  detail- 
ers thought  others  bettei  fitted  to  win  the  prizes,  or  the, 
may  he  just  plain  lazy.  Quite  likely  it  is  a  mixture  of 
all  these." 

lie  stopped,  bought  a  smeltery,  am!  after  a  moment, 
went   on : 

"If  you  knew  ho\i  I  would  enjoy  and  appreciate  your 
success  in  this  venture,  you  would  be  still  more  anxious 
to  succeed.  All  my  work  would  he  play  if  the  men  at 
these  plants  would  straighten  their  hacks  from  time  to 

time,  and   get    their   heads  out   id'  the   fog  of  detail-." 

J stopped  and  wa-  silent    lor  a   long  time,  staring 

disconcertingly    at     the    din.    who    waited     in     respectful 

silence.      The  gentle    reader   of  course   knows   who   J 

is  and  he  is  known  to  all  .linn  since  the  time  of  bis 
birth,  lie  is  held  up  to  all  of  them  as  the  most  power- 
ful human  din.  Our  benevolent  din  considered  this  the 
opportunity  of  a  lifetime  and  so  waited  breathlessly  for 
what  would  follow.  After  attending  to  the  necessary 
detailed  arrangements   tor  maintaining  the  earth  in  hal- 

lance  while  steam-shoveling  a  Western  mine,  J sighed 

again   and  went   on: 

Till-;    <J|;K\  I  EST    Peoblem 

"This  is  just  my  one  serious  problem  and  I  am  afraid 
that  it  will  never  he  solved.  The  master  Jin  himself  is 
powerless  where  he  has  not  the  spark  of  desire  to  work 
upon,  and    I  know  my  limitations." 

He  paused  long  enough  to  put  his  feet  on  his  desk — 
because  he  believes  that  all  supermen  should  devote  a  part 
of  the  day  to  thought  -  and   linn   continued: 

-other.-,  like  the  editor  of  the  Journal,  are  constantly 
holding  out  tempting  prizes  well  within  the  reach  of  any 
of  those  men  and  are  ever  ready  to  smooth  the  path  to 
fame  with  their  powerful  publisobiles,  hut  few  men  can 
see  the  prizes  and  the  path,  while  buried  in  the  fog." 

He  pressed  a  button  which  started  a  10.000-ton  unit, 
bought  a  province  in  Russia — and  then  hesitated  as  to 
where  the  cables  should  he  sent  for  the  right  men.  No 
other  task  i  auses  him  to  hesitate. 

"I  have  decided,"  he  -aid.  finally,  "that  it  will  do  no 
harm  for  you  to  make  .>  1 1  ial." 

With  him.  to  divide  i-  to  act.  The  bewildered  Jin 
went  hurtling  through  space  toward  Utah,  faster  than 
ever  Jin  traveled  before.  He  had  not  realized  how  every 
force  of  nature  had  been  harnessed  to  copper. 

After  arriving,  he  tried  to  talk  to  the  busiest,  hoping 
to  get  a  hint  that  would  dispel  his  perplexity.  But  every- 
one was  busy  on  details.     True,  it  was  no  unusual  tl 

to   see    n □    -landing   upright,   seeing   things   clearly 

above  the  I  ble  to  persuade  their  men  to  gla 

up.     Upon  such  ami  occa  ion   a   husband   might  say  to 
his  wife;  "Here,  take  this  five  hundred  and  run  dov 
Salt    l.ak'  and  -1  back  until  it  is  all  gone.     I 

cannot  go  with  you.  It  is  vitally  important  to  the  com- 
pany that  1  stay  here  and  complete  this  detail,  a-  no  one 
else  can  do  it  but 
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And  down  would  :im-  al11' 

his  back  would  look  like  all  other  backs  to  J    -       in   Vw 
York. 

The  wife  would   look  a!   the  five  liundred  and  al   the 

back  and  then  sigh  and  perhaps  go  off  to  Salt  Lake  and 

two  and  keep  the  other  three  againsl 

the  rain}    day    when   the  head  comes  ou1   of  the   fog    for 

the  last   time. 

The  Jin  could  easily   talk   to   the  women.   -  One   sng 

a  cut  in  wag  i  opener  and  back 

etraightener        ■  ra<  tical    woman 

d   a    little   real    shining   gold     say    two   twenties, 

igether  so  as  to  chink  invitingly  and  supported  by 

a  very  light  string,  tied    to  a    pencil   bui   easily    broken. 

This  gold  was  to  be  held  within  easy  reach  of  absolutely 

every   man  there.     She  said   it   mighl   take  a   day   or  two 

to  catch  their  attention,  bui   thai   surely    within   a   week 

every  man  would  make  al  li  asl  mil  k  grab.     Wouldn't 

likely  to  you  thai  by  almosl  forcing  i1  into  1 1 1»  i  i- 
hands,  the  detailers  could  acquire  al  leasl  a  longing 
sufficient  i"  make  them  look  up  and  about  for  moTe  of 
this  easy  pencil  money  ? 

At  least  the  lady  convinced  the  Jin,  and  he  rushed 
away  to  New  York  to  lay  the  scheme  before  .1 —  and 
get  his  appi  o 

The  latter  laughed  and  approved,  bu1  had  no  hopes  of 
results. 

"You  ma\  try   ii  for  two  months,'1  he  said.  "As  for  the 
offer  real   money — not  Jin   money."     Be  paused. 

I  ."in  li  m  i   "\    \   String 

■"i   cannot   buy  the  gold   for  you,  as  such  a  purchase 

could  not  be  slipped  past   McG .     You  see  it  would 

be  an  unauthorized  expense,  as  no  good  will  result.     But 
I  will  supply  the  string." 

lie  opened  a  drawer  and  withdrew  the  en. I  of  a  stoul 
cord. 

•'Tin-  i-  unbreakable,"  he  -aid.  "Tie  your  ".old  with 
■  lis  In  thi-  way  I  shall  know  if  you  gel  result-.  Be- 
sides that,  the  man  who  grasps  the  gold  will  have  a  string 
mi  hi-  desk,"  and  he  chuckled  a1  the  absurdity  of  hoping 
for  results,  lie  closed  the  drawer,  leaving  jn-t  enough 
room    for  the   string   to   pay  nut. 

I  II      .!  Ill    wailed     [or    Ill-Inn   l  iollS    ll-    In    W  here    to    -el     llle 

veal  gold,  hoping  that   the  task   would   not   he  ton  heavy 

iiii. 

"A-  "  J  weni  on,  "i1   i-  a  good  prac- 

io  >ible."     lie  jingled 

-Mine  gold  eagles  in  his  own  pocket,  bui  instead  of  offering 

these,  he  -aid  : 

e  editor  of  I  i  ,.i  him  interested  and 

he  will  supply  the  ,  ,     ll:   ^e  hope  that   the 

d   for  him  in  exchange  for  the 

■   editor  had  been  trying  lor  i 

•en-   was   no   difficulty    in    talking   I into    the 

scheme,  bui  hi  thai   J  and  knew 

that  his  money    would   n 

II  '"■'  led,  this 
story  wo 

urged  wives  1 


Now  this  pencil  -old  is  quite  different  from  detail 
The  latter  comes  as  a  matter  of  course — ami  goes 
thai  way  also.  It  has  strings  on  it.  but  they  lead  nowhere 
except  to  the  groi  er  and  his  tribe. 

Pencil  money  is  velvet,  is  always  unexpected  and  causes 
the  pleasantesl  sensation  imaginable.  Merely  to  think  of 
ii  is  a  delighl  and  actually  to  receive  it  is  incredible. 

liin  the  Jin  tore  his  hair  in  despair  as  the  days  passed 
and  no  one  touched  the  pencil  gold  as  it  swung  back  and 
forth  in  the  sun  just  above  the  fog,  glistening  like  a 
lighthouse  and  chiming  like  a  dividend,  lie  dangled  the 
money  right  into  the  hands  id'  the  detailers,  hut  they 
dropped  it.  preferring  other  things.  One  pushed  the 
coins  away  to  take  up  a  test  tube.  Another  preferred  a 
n key    wrench,  though  others  could  better  use  it. 

our  dm   resorted   to  all  sorts  of  tricks.     Unexpected 

hills   would    he   put    over  onto   a    likely   looking   detailer 

whose  back   reached   nearly  to  the  top  of  the  log.     Or  a 

iuld    be    persuaded    to    pretend    illness.      These 

irould    usually   bring  a   head   nearly  out   of  a    fog, 

anetimes  the  detailer  would  begin  to  reach  for  the 

pem  i!  gold,  but  always  a  nut  or  a  bolt  or  a  drawing  would 

catch  his  eye,  and  down  the  head  would  go  again,  never 

rising   far  e igh  to  see  the  cord  reaching  to  New  York. 

Tin'  benevolent  Jin  gave  up  the  effort.     He  returned 

the  pencil  gold  to  the  editor  and  cabled  briefly  to  J , 

who.  reading,  seemed  to  grow  older. 

"Lad."  he  said  to  the  office  boy,  "wind  up  the  cord." 

The  cable  said: 

"J —  .  New  York.  You  knew  best.  They  are  hope- 
less.    Have  released  string.     B.  Jin." 

Gentle   reader,    for  "Utah"   read   your  own   job.     For 

"detail  mi \"  see  your  own  miserably  small  pay  check. 

Publishing  something  you  know  is  not  vmity.  Reserving 
it  is.  Sonic  engineers  are  so  successful  that  they  do  not 
now  iieed  to  seek  publicity  (proper  professional  publicity). 
li    seeks    them.      But   you   are   not    in   that   class.      You 

know   who  J is  in  your  case.    But  does  he  know  you, 

or  di»-  he  onl\  see  vour  back? 


Bi  A.  L.  II.  Street* 

In  computing  income  taxes  collectible  from  a  lessee 
of  mining  property  who  is  developing  the  property  on 
a  royalty  basis,  although  he  is  entitled  to  a  deduction 
in  the  assessment  to  cover  royalties  paid  the  lessor,  he 
is   not   entitled   to  a   deduction   on   account   of  ore   depre- 

cial 'esulting   from   removal  of  ore  mined.     So   held 

the  Wisconsin  Supreme  Court  lately  in  the  case  of  Klar 
Piquetl  Mining  Co.  vs.  Town  of  Platteville,  151  Xorth- 
western  Reporter,  .63.  It  was  unsuccessfully  claimed 
by  a  lessee  in  this  case  that  the  .last-mentioned  deduction 
^as  proper  on  the  theory  of  the  lessee's  ownership  of 
underlying  oi 

The  reason  for  the  decision  appears  in  the  following 
extracl  thereof:  "The  price  paid  by  the  lessee  of  a 
mine  for  ore  taken  out  measures  the  cost  of  the  raw 
materia]  to  him  in  the  form  in  which  he  takes  it.  To 
I  hi-,  of  course,  must  be  added  the  cost  of  mining  and 
"  hiding  depreciation  to  plant  and  other 
proper  expense  connected  with  the  business,  to  arrive  at 
ii  reof." 

•Attoi  29  Security  Building,  Minneapolis,  Minn. 
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B"s  Joseph  E.  Pogi 


SYNOPSIS — The  chemical  composition  "fa  min- 
eral is  rarely  limited  In  those  elements  that  give 
il  its  characteristics  and  as  which  il  is  usually 
known.  Tin1  discussion  here  bears  upon  the  im- 
purities usually  present  and  their  effect  upon  some 
minerals. 

The  idea  thai  all  minerals  air  natural  substances  with 
definite  chemical  ami  physical  properties  must  be  modi- 
fied, for  it  is  now  well  known  that  the  chemical  composi- 
tion ami  physical  properties  of  many  minerals — of  mosl 
minerals  indeed — vary  within  certain  limits.  These 
variations  for  the  most  part  are  not  to  he  attributed  to 
chance  impurities  having  fortuitous  connection  only  with 
the  mineral,  hut  rather  are  inherent  in  the  chemical  make- 
up of  the  mineral  itself  ami  an'  therefore  to  he  looked 
upon  as  characteristic,  just  as  definite  properties  are 
regarded  as  critical  ami  diagnostic. 

Chemical  composition  has  long  been  recognized  as  a 
fundamental  feature  of  minerals,  conditioning  the  other 
properties.  Customarily  it  is  expressed  by  means  of  exact 
chemical  formulas:  CaCO,  for  calcite,  KAINi..()s  (better 
written  K20  A1,03  6Si02)  for  orthoclase,  and  soon.  A 
formula  is  derived  from  a  quantitative  analysis  and  repre- 
sents the  proportions  in  which  the  component  elements 
combine.  Rarely  does  an  analysis  of  a  mineral  yield 
results  that  agree  absolutely  with  the  theoretical  or  ideal 
composition  indicated  by  its  formula.  In  the  case  of 
minerals  of  simple  composition,  such  as  quartz,  gypsum 
and  fluorite,  the  difference  is  slight  and  lies  within  the 
errors  of  analysis.  With  minerals  of  more  complicated 
composition,  however,  and  indeed  with  many  of  simple 
composition,  the  variation  is  greater  than  can  be  attrib- 
uted to  the  analyst,  whose  errors  may  now  he  held  within 
reasonable  bounds,  and  expresses  a  characteristic  of  the 
mineral  itself.  To  focus  upon  the  constancy  of  minerals 
and  overlook  their  variability  is  to  miss  half  their 
meaning. 

In  light  of  our  present  knowledge,  chemical  variability 
among  minerals  may  fie  attributed  to  several  factors 
among  what  are  intercrystallized  impurities,  adsorption 
of  foreign  material  by  colloidal  minerals  (a  form  of  solid 
solution),  solid  solution  of  isomorphous  crystalline  sub- 
stances, solid  solution  of  nonisomorphous  crystalline  sub- 
stances and  chemical  alteration. 

Foreign  Material  Present  in  Crystals 

Minerals  form  in  several  way. — they  are  deposited  from 
solutions  either  hot  or  cold;  they  separate  from  molten 
rock  material  (magma)  :  they  are  deposited  by  vapors  and 
pases,  etc  The  conditions  attending  their  formations  are 
complex,  many  chemical  elements  are  present,  ami  ideal 
purity  is  seldom  attained. 

If  the  mineral  has  time  and  opportunity  to  crystallize, 
it  attempts  to  attract  to  itself  only  its  own  elements  and 
to  repel  all  foreign  substances  approaching  its  neighbor- 
hood. Some  alien  material,  however.  almo>t  invariably 
becomes  entangled  ami  tends  to  crystallize  as  minute  crvs- 


tals,  contaminating  the  purity  of  their  host.  Few  trans- 
parent minerals,  if  thinly  sliced  and  viewed  under  the 
high  power  of  a  petrographic  microscope,  fail  to  show  a 
varying  number  of  such  foreign  bodies.  Even  quartz, 
which  ranks  among  the  purest  of  mineral.-,  often  contains 
tiny  bubble-  of  liquid  carbon  dioxide  or  other  impurities 
and  thus  falls  short  of  absolute  integrity.  Anil  since  the 
metallographic  microscope  has  been  directed  to  polished 

surfaces   of   opaq re   minerals,    many   of    these   have 

displayed  an  intimate  intererystallization  of  associated 
minerals,  m  some  instance-  visible  only  under  the  highest 
attainable  magnifications.  The  minute  graphic  inter- 
growths  of  bornite  and  chalcocite  noted  in  ores  from 
Virgilina  in  Virginia,  Mount  Lyell  in  Tasmania,  and 
Butte  in  .Montana  attest  the  tendency  of  sulphide  min- 
eral- to  intercrystallize. 

There  is  every  reason  to  believe  that  crystallized  impur- 
ities range  down  to  submicroscopic  size;  the  limit  of 
microscopic  visibility  is  set  by  the  wave  length  of  light. 
a  breadth  requiring  thousands  of  molecules  to  span  and 
giving  ample  space  for  crystallization.1  Many  observa- 
tions bear  out  this  belied'.  The  I  itan  i  ferous  magnetites,  for 
example,  as  shown  by  detailed  microscopic  studies,  made 
by  J.  T.  Singewald,  dr.,  for  the  Bureau  of  Mine-,  consist 
of  intergrowths  of  magnetite  ami  ilmenite,  the  latter  in 
many  cases  presenl  as  minute  lamellae  ranging  down  to 
0.001  mm.  and  smaller  in  width:  yet  some  specimens  in 
which  no  ilmenite  was  microscopically  visible  analyzed 
as  high  as  6$  Ti,  a  result  strongly  suggesting  the  pres- 
ence of  nonmicroscopically  visible  ilmenite.2 

Cupriferous  pyrite  forms  a  second  example;  for  while 
the  copper  value  has  been   shown   repeatedly  to  he  due  to 

intergrown  chalcopyrite,  in  soi res.  notably  those  from 

Mount  Lyell  in  Tasmania,  copper  was  detected  in  frag- 
ments \'r<'f  from  microscopically  visible  chalcopyrite,  vet 
adjoining  pices  of  ore  invariably  disclosed  chalcopyrite 
in  minute  microscopic  development.  Of  course  we  must 
draw  the  line  somewhere  between  physical  intergrowth 
( intercrystallizat  ion  )  and  molecular  intergrowth  (-olid 
solution),  but  the  limit  of  microscopic  visibility  i-  too 
obviously  artificial  to  select. 

When  minerals  fail  to  crystallize  or  crystallize  only 
imperfectly,  they  possess  less  power  to  eject  impurities, 
and  such  minerals  are  apt  to  hi'  more  impure  than  well- 
crystallized  ones. 

Adsorption    in    Mineral  .  Composition 

This  brings  us  to  a  das-  of  minerals  in  which  a  process 
called  adsorption  plays  an  important  fart  in  conditioning 
chemical  composition.  This  process  is  of  chief  import- 
ance among  amorphous  mineral-  those  characterized  by 
lack  of  orderly  molecular  arrangement.  It  seems  that 
minerals  solidifying  with  molecular  orientation — that,  is 
to  say.  crystallizing — tend  to  expel  foreign  material,  while 
minerals  solidifying  with  haphazard  molecular  assemblage 
not  only  lack  tin's  self-purifying  power,  but  even  in  many 

'The  limit  of  microscopic  visibility  varies  from  0.0008  t<> 
0.0004   mm. 

:Singewald.  however,  concluded  that  this  result  appeared 
to  indicate  that  tin-  magnetite  molecule  itself  carries  titanium 
in  isomorphous  relation  with  the  iron,  forming  so-called 
"titanomagnetite." 
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eases  attract  or  adsorb  impurities.  Hence  the  importance 
of  knowing  whether  we  are  dealing  with  a  crystalline 
mineral  or  with  an  amorphous,  or  as  we  now  say,  colloidal 
one.8 

All  minerals  that  show  an  amorphous  (noncrystalline) 
character  under  the  microscope — and  this  condition  is 
usually  expressed  outwardly  in  a  wax-  or  gum-like  appear- 
ance and  rounded  surfaces— are  to  be  regarded  as  solid 
colloids,  or  gels.1 

Now.  crystalline  minerals  have  separated  from  ordinary 
solutions  or  from  igneous  melts  or  vapors.  Gels,  or  col- 
loidal minerals,  on  the  other  hand,  have  formed  from 
colloidal  solution.-.  It  is  important,  then,  to  understand 
,\  !i;it  a  colloidal  solution  is  and  how  it  differs  from 
a  true  solution. 

A  true  solution  is  a  suspension  in  some  liquid  of  simple 
molecules  or  of  molecules  wholly  or  in  part  broken  up  into 
.  i'v  charged  particles  known  as  ions.  These  mole- 
cules and  ions  show  no  tendency  to  settle,  but  on  the 
contrary  they  spread  out  or  diffuse  until  they  are  evenly 
distributed  through  the  solvent.  They  cannot  be  sepa- 
rated mechanically  :  they  are  small  enough  to  pass  through 
the  pores  of  filters,  membranes  and  rocks. 

Colloidal  Solutions  and  Their  Variations 

A  colloidal  solution  is  one  in  which  the  dissolved  sub- 
stance is  finely  divided,  the  particles  being  larger  than  the 
calculated  size  of  molecules,  yet  smaller  than  discrete 
particles  visible  under  the  microscope.  These  particles 
are  not  in  mere  mechanical  suspension — they  are  under 
other  influence  than  gravity  and  viscosity.  They  are  elec- 
trically charged  (most  are  negative)  and  in  constant 
motion.  Unlike  the  particles  of  true  solutions,  they  do 
not  diffuse  or  diffuse  but  sluggishly,  and  they  have  little 
effect  upon  the  boiling  and  freezing  points  of  the  solution. 
They  are  held  in  suspension  by  their  surface  tensions  and 
electric  charges;  often,  too,  by  the  presence  of  substances 
like  hydrogen  sulphide  or  certain  potassium  salts,  known 
as  dispersing  agents.  Upon  the  escape  of  these  agents  or 
upon  the  addition  of  other  substances  that  dissociate  into 
ions  bearing  charges  opposite  to  those  of  the  colloidal 
particles  (substances  known  as  coagulating  agents),  or 
merely  upon  the  evaporation  of  the  liquid,  the  suspended 
matte,-  separates.  This  precipitate  may  crystallize  forth- 
with or  settle  slowly  as  a  jelly,  occluding  some  of  the 
solvent  and  slowly  hardening  into  a  solid  colloid,  or  gel. 
The  jelly,  while  hardening,  and  even  after  solidification, 
on  material  lefi  in  solution  and  sup- 
later  solutions,  drawing  in  and  permanently 
holding  more  or  less  of  -ueh.  The  process  seems  to  be 
conditioned.'  in  part  at  least,  by  the  enormous  surface 
regates  and  the  excessive  surface 
tension  set.  up  thereby  and  i-  not  in  the  main  due  to 
chemical  affinity  in  the  ordinary  sense. 

Now,  minerals  that  have  formed  from  colloidal  solu- 
tions show  strong  variatii  omppsition,  due  to  tins 

1  orption  compounds, 

differing  from  chemical  com] rid    in  the  essential  fact 

that  the  com]  definite,  but  in 

variable,  proportions.     Chrysocolla,  hydrous  copper  sili- 

3The  term  crystalline  refers  to  Inward  structure  as  op- 
posed to  crystallized,  which  signifies  outward  shape.  Every 
crystallized  mineral   i  the  reverse  is  not  true. 

£"•  word  crystalloid  convenient  for  designating  a  mineral 
that  is  not  amorphous — that  is.  not  a  cell     d 

«A  coagulated  colloidal  solution  is  called  a  gel  because  of 
its  Jelly-like  nature.  The  term  is  also  applied  to  a  mineral 
so  originating. 


i  ale.  is  an  example  of  such  a  compound.  It  is  a  typical 
colloidal  mineral,  amorphous,  variable  in  composition.  It 
is  to  be  regarded,  not  as  a  definite  chemical  compound, 
but  as  a  homogeneous  mixture  of  CuO,  SiO,  and  H„0  in 
varying  proportions — a  solid  solution  of  these  compo- 
nents.    Here  the  three  components  are  essential. 

There  are  other'  colloidal  minerals  showing  varying 
qualities  of  adsorbed  impurities,  but  such  occluded  or 
dissolved  material  should  be  discriminated  with  care  from 
oilier  components  which,  though  present  in  minor 
amount,  give  important  characteristics  to  the  mineral. 
Psilomelane  forms  a  good  example  of  a  mineral  in  which 
it  is  difficult  to  distinguish  between  adsorbed  components 
and  adsorbed  impurities.  Chemically,  it  is  chiefly  Mn02 
with  minor  but  variable  MnO,  BaO,  K20,  Cu20,  H20,  etc. 
Its  nucleus  is  MnO,,  and  the  other  compounds  were 
adsorbed  during  formation  or,  in  part,  later.  Remove 
them  and  the  mineral  breaks  down  ;  it  derives  certain  of 
its  essential  qualities  from  them — its  hardness,  for  exam- 
ple, from  the  BaO.  Obviously,  then,  certain  of  these 
components  must  be  regarded  as  essential  components, 
even  though  they  do  not  fit  into  any  definite  chemical 
formula.  Indeed,  they  are  not  present  in  chemical  com- 
bination at  all. 

There  is  a  certain  type  of  colloidal  solution,  exemplified 
in  nature  by  silicic  acid  and  characterized  by  high  viscos- 
ity, in  which  the  suspended  particles  are  not  rigid  but 
plastic;  these  solutions  represent  colloidal  emulsions. 
Like  colloidal  suspensions5  they  harden,  or  set,  to  gels. 
Their  presence  even  in  small  quantity  in  a  colloidal  sus- 
pension greatly  increases  the  stability  of  the  suspension ; 
hence  they  have  been  called  protective  colloids.  They 
undoubtedly  have  a  very  important,  and  as  yet  little 
understood,  bearing  upon  mineral  formation. 

Experimental  work  on  silicic  acid  and  hydrates  of  iron, 
aluminum,  chromium,  etc..  has  shown  that  these  com- 
pounds, hardened  from  a  colloidal  emulsion,  are  not 
definite  hydrates,  but  show  a  water  content  in  delicate 
adjustment  with  that  of  the  surrounding  atmosphere. 
May  we  not  expect  that  the  water  of  gelatinization  bound 
up  in  natural  hydrates  (limonite,  bauxite,  etc.)  may 
ultimately  tell  us  many  details  of  the  climatic  conditions 
under  which  such  minerals  developed?  Indeed  we  already 
realize  that  colloidal  minerals  are  mostly  formed  at  or 
near  the  surface  by  the  processes  of  weathering,  wdiile 
crystalline  minerals  are  in  general  a  product  of  greater 
depths  and  higher  temperatures.  Since  weathering  is 
largely  dependent  upon  climatic  conditions,  we  have  in 
colloidal  minerals  a  key  to  the  climates  of  the  past.  Felix 
Cornu  pointed  out  in  mil  that  the  earth  could  eventually 
be  divided  into  typical  gel  regions  of  significance  in  condi- 
tioning plant  and  animal  distribution. 

Characteristics  of  Colloidal  Conditions 

As  to  the  molecular  condition  of  material  adsorbed  by 
colloidal  minerals  we  cannot  speak  as  yet  without  reser- 
vation, but  from  the  fact  that  colloidal  jellies  present  a 
difficult  barrier  to  colloidal  solutions,  although  they  read- 
ily permit  the  diffusion  of  salts  (electrolytes),  we  may 
presume  that  substances  absorbed — at  least  those  absorbed 
— at  least  those  absorbed  after  the  solidification  of  the 
mineral — are  not  necessarily  colloidal  themselves,  but  may 
be   crystalline   or   in    an    ionized    condition.      Diffusion 

'Colloidal  solutions  in  which  the  suspended  particles  are 
rigid — the  common   type  of  colloidal   solution   in   nature. 
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processes  (of  winch  adsorption  in  colloids  is  one  effect) 
are  of  far-reaching  importance  in  nature,  and  have  been 
recently  emphasized  in  the  researches  of  Liebgesang,  who 
has  discovered  and  investigated  in  particular  a  process  of 
rhythmic  precipitation  especially  potenl  in  colloidal  media 
and  bearing,  therefore,  on  mineral  formation.  The  results 
of  this  process  are  besi  illustrated  by  the  agate,  which  is 
no  longer  to  be  regarded  as  deposited  in  concentric  bands, 
hut  as  developed  by  the  slow  diffusion  of  iron  salts 
through  a  silica  jelly  with  precipitation  of  an  iron  com- 
pound a1  regular  intervals  through  the  mass.  Periodic 
or  rhythmic  precipitation  in  colloidal  substances  may  be 
produced  in  the  chemical  laboratory,  and  the  principle 
has  been  advanced  to  explain  such  geological  phenomena 
as  weathering  rings  and  certain  types  of  banded  ore 
structures. 

The  adsorptive  power  of  noncrystalline  compounds  is 
well  shown  during  the  course  of  a  quantitative  analysis  by 
ferric  hydroxide,  which  is  precipitated  in  colloidal  condi- 
tion and  livings  down  with  it  phosphoric  acid,  hone  acid, 
etc.  Among  mineral  substances  no  better  example  could 
be  adduced  than  fuller's  earth  (a  colloidal  clay!,  which 
possesses  to  a  notable  degree  the  power  of  removing  color 
from  fats,  oils  and  greases.  The  ability  of  kaolin  to 
adhere  to  the  tongue  illustrates  its  strong  adsorptive 
power. 

Ability  To  Scatter  and   Polarize  I. km 

Substances  in  colloidal  suspension  have  the  ability  to 
scatter  and  polarize  a  beam  of  light.  Glass  can  be  given  a 
ruby  color  by  diffusing  colloidal  gold  into  it.  Many 
minerals  owe  their  color  to  traces  of  material  present  in 
colloidal  suspension,  and  tins  conception  is  clearing  away 
much  of  our  uncertainty  in  the  long  obscure  field  of 
mineral  coloration,  even  serving  to  explain  some  of  the 
color  changes  developed  upon  exposure  to  radium  emana- 
tions. Halite,  for  instance,  has  been  shown  to  owe  its 
shade  in  many  colored  varieties  to  diffused  colloidal 
sodium.  Such  halite  loses  its  color  upon  beating,  regain- 
ing it  when  heated  in  vapors  of  metallic  sodium  or 
exposed  to  radium  rays. 

Many  minerals  resemble  colloids,  but  have  internal 
fibrous  or  foliated  structures.  Such  may  be  called  meta- 
colloids,  as  suggested  by  Wherry.  Examples  are  chal- 
cedony, limonite,  malachite,  serpentine,  etc.  These  were 
originally  colloidal,  but  have  become  more  or  less  crystal- 
line through  simple  molecular  arrangement.8  Adsorption 
occurs  in  metacolloids,  so  the  crystallinity  of  such  com- 
pounds.does  not  guarantee  their  purity. 

In  some  minerals  we  may  have  a  mixture  of  crystalline 
and  colloidal  components.  For  example,  meerschaum 
(sepiolite)  from  the  Grecian  Peninsula  has  been  shown 
to  consist  of  a  mixture  of  a  fibrous  silicate  of  constant 
properties  with  a  gel.  This  gel  portion  was  found  to  stain 
intensely,  a  result  of  its  adsorptive  power,  while  the 
crystalline  portion  was  unaffected  in  the  presence  of  the 
stain.  It  is  supposed  thai  the  mineral  was  originally 
deposited  as  a  colloid  anil  that  the  crystalloid  formed 
slowly  from  the  colloid,  the  change  not  having  proceeded 
to  completeness.  Bauxite  from  Arkansas  has  lately  been 
described  by  W.  .1.  Mead  as  composed  principally  of  a 
mixture,    in    variable    proportions,    id'    crystalline    and 

6It  should  be  remembered  that  any  substance,  amorphous 
or  crystalline,  mav  take  on  the  colloidal  condition,  and  con- 
versely that  colloidal  solutions  may  give  rise  to  either  crystal- 
loids or   gels,   although   the   latter  are   the   usual   products. 


a rplious  AU )   :;ll  ,( ».  a  substance  existing  independ 

ently  a-  the  mineral  gihbsite.  The  teudeui  ;>  in  the  pa  I 
with  this  information  would  be  to  demote  bauxite  from 
the  rank  of  a  mineral.  Yet  we  now  look  upon  bauxite  as 
a  distinct  species,  though  both  chemically  and  physically 
rtnhomogeneous. 

Phases  oi  Solid  Solutions 
We  come  now  to  crystalline  minerals  that  show  varia- 
tions in  composition  not  due  to  impurities  mechanically 

enclosed  nor,  as  in  colloidal  minerals.  I«  SubstaneGf 
adsorbed,  hut  arising  from  the  la.t  thai  such  minerals 
represent  rarj  ing  mixtures  of  two  or  more  orderly  sets  of 
molecules.  There  are  two  types  of  such  homogeneous 
molecular  mixtures,  or  solid  solutions7  as  they  have  been 
termed:  The  first  where  the  substances  arc  similar  in 
character  and  mutually  replaceable  without  greatly  modi- 
fying the  character  of  the  resulting  mineral:  the  second 
where  the  Substances  are  dissimilar  and  not  mutually 
replaceable,  the  resulting  mineral  differing  greatly  accord- 
ing to  the   relative   proportions  of   the  coni| enls.      The 

first,  which  may  he  called  the  isomorphous-mixture  type 
of  solid  solution,  has  long  been  known  and  studied. 
whereas  the  importance  of  the  second,  which  mav  he 
termed  the  mix-crystal  type  of  solid  solution,  has  not  keen 
adequately  recognized. 

Many  compounds  of  allied  chemical  composition  show 
nearly  identical  crystal  forms  and  closely  related  prop 
erties.  Such  compounds  are  isomorphous— that  is.  of  the 
same  form.     For  example: 

Calcite     CaCO., —  Rhombohedral  crystallization 

Magnesili-  Mgi'o.,-     Khoinbohedrnt  crvslallizal  ion 

Si. I.  i-ite     FeCOa — Rhombohedral  crystallization 

Isomorphous  compounds  are  capable  of  mixing  in  varying 
proportions  to  form  solids  that  appear  perfectly  home 
gencous  under  the  highest  magnifications  of  the  micro- 
scope. The  resulting  substance  mav  he  looked  upon  as  a 
mutual  interpenetration  of  two  like  molecular  structures, 
a  complete  merging  of  components  to  form  a  new  product. 
Isomorphous  compounds  are  miscihle  in  the  solid  state 
jusl  as  alcohol  and  water  in  the  liquid  condition. 

Many  minerals  are  isomorphous  mixtures  of  two  or 
more  components.  Thus  the  mineral  ankerite  is  an 
isomorphous    mixture   of  calcium  carbonate,   magnesium 

carbonate  I    iron  carbonate;  .'CaCO.,   -f  yMgC03   + 

.  Fe(  <),.! ir.  as  the  formula  is  usually  written,  (Ca,Mg,Fe) 
CO..  This  means  that,  the  proportions  of  tin'  carbonates 
of  calcium,  magnesium,  ami  iron  arc  variable :  or  express- 
ing  thi'  same  thing  in  another  way.  that  we  have  call  ite 
(CaCO.)  with  part  of  its  calcium  replaced  by  an  equiva- 
lent quantity  of  magnesium  and  iron.8  Only  elements 
capable  of  forming  with  the  ('(),  radical  a  compound  of 
the  same  form  as  calcite  would  lie  able  to  enter  into  such 
relationship.  In  some  ankerites  a  small  percentage  of 
manganese  is  present.  .Vow.  manganese  forms  a  carbon 
ate  (MnC03,  the  mineral  rhodochrosite),  which  is  rhom 
bohedral,  hence  we  regard  the  manganese  carbonate  as 
present   in  isomorphous  relationship. 

The  isomorphous  components  of  minerals  are  ealhd 
isomorphs.  In  some  minerals  two  or  more  isomorphs  mix 
in  all  proportions,  giving  rise  to  isomorphous  series  (as  in 

'The  term  "solid  solution"  was  applied  to  crystalloids  long 
before  it  was  seen   to  be  applicable  to  colloidal  minerals. 

8Isomorphous  replacement    a    term  often  used,  refers  to  the 
of  an    Isomorphous   compound    into   ■> 

Isomorphous  replacement   is  merely  an 
isomorphous   mixture. 
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the  case  of  plagioclase  feldspars)  ;  in  other  minerals  one 
isomorph   dominates    the   others    (one   or  more).     The 
condition  is  the  more  common,  and  a  great  many 
minerals  owe  their  chemical  variability  to  the  presence  of 
isomorphs   in  small   amounts.      For   instance,  sphalerite 
(ZnS)  generally  carries  more  or  less  iron — present  in  the 
form  of  an  isomorph  (  FeS)  so  thai  the  formula  of  sphal- 
erite is  correctly  written  .'ZnS  +  //FeS.  m  which  x  always 
ds  //. 
The  plagioclase  feldspars  form  a  striking  example  of  a 
mineral     series    thai     represents    all    mixtures    of    two 
isomorphs.     We  ma}  express  their  composition  thus: 

THE  FLAGIOCLASE  FELDSPAR  SERIES 

N'a  O  Al.Oa  6Si02  —  Ab    (albite   molecule) 

Albite    Ab,  An,  —  AboAm 

Oli^oclase    Aba  A  in  —  Ab3An, 

ne    Aba  A n,  —  Ab,Anl 

I. rite     Ab,  An,  —  Ab,An3 

Bytownite    Ab,  An3 —  Ab,Ana 

Anorthite     Ab,  An,  —  Ab0An, 

CaO  AljO:,  2SiO:  =:  An    (anorthite  molecule) 

While  all  the  members  of  this  series  crystallize  in  the 
triclinic  system,  certain  of  their  properties,  such  as  indices 
of  refraction,  vary  progressively  as  more  of  the  anorthite 
molecule  enters  in.  Indeed,  the  chemical  composition  of 
a  plagioclase  feldspar  may  be  very  accurately  and  con- 
veniently determined  by  measurement  of  its  physical 
properties.  A  further  complication  in  composition  is 
caused  by  the  fact  that  a  single  crystal  of  a  plagioclase 
feldspar  may  be  zonally  developed,  the  zones  differing  in 
composition.  This  structure  is  not  uncommon,  and  the 
innermost  zone  is  apt  to  be  the  most  calcic,  the  successive 
zones  outward  ranging  more  and  more  sodic.  But  here  we 
have  in  reality  an  intergrowth  between  two  or  more  min- 
erals, even  though  such  minerals  be  closely  allied  members 
of  an  isomorphous  series.  This  same  sort  of  thing  is  seen 
with  in  many  isomorphous  series. 

[somorphs  By  Tungstates  of  Iron  and  Manganese 

Another  notable  example  of  isomorphs  admixed  in  all 

i  ions  is  formed  by  the  tungstates  of  iron  and  rami- 

tvell  desi  ribed  by  W.  T.  Schaller  in  Bulletin  583 

of  the  United  States  Geological  Survey.     A  total  of  95 

-  have  been  made  of  members  of  this  series,  which 

are  found  to  range  all  the  way  from  nearly  pure  FeW04 

intermediate  mixtures  of  FeW04  and  MnW04 

to  almost  pure  MnW04.    It  becomes  necessary  then  either 

to  consider  the  whole  range  as  embracing  a  single  mineral 

or  to  make  arbitrary  divisions  and  assign  a  mineral  name 

As  the  mineral  names  ferberite,  wolframite  and 

hiibnerite    wen'   already    in    use   for   natural    compounds 

falling:  within   this  scries,   Schaller  proposed  that  these 

names  be  maintained  but  confined  to  particular  combina- 

FeWO,  =    Ferberite   (pure  to  20%  hiibnerite  molecule) 
(Pe.Mn)WOi       Wolfi  molecule   80% — 20%) 

i .rite    molecule    20% — 80%) 
MnWO,       Hiibnerite   (20%   ferberite  molecule  to  pure) 

bas  been  raised  by  E.  T.  Wherry  that  such 
"arbitrarily  partitioned-off  portions  of  isomorphous  series 
nite  minerals,"  and  he  pro- 
that  in  all  such  cases  it  is  better  to  use  chemical 
prefixes  a  mineral  substance 

lies;  tb  mple,   calling  ferberite   a    ferro-wol- 

framite,  hiibnerite  a  mangano-wolframite  and  so  on.    But 

mem  lature;  the  fact 
remains  that  here  we  have  a  range  of  compositions,  ami 
while  a  given  responds  to  a  definite  point  in 

this  range,   no  ,  ed  to  be 


chemically  the  same,  and  the  mineralogic  unit  is  not  a 
point  nor  even  any  arbitrary  section,  but  the  entire  range 
itself. 

The  physical  properties  of  any  mineral  affected  by 
isomorphism  are  modified  by  the  isomorph  entering  in 
proportion  to  its  character  and  amount.  And  the  modi- 
fication is  in  genera]  a  perfectly  regular  one,  capable  of 
being  expressed  graphically  by  curves,  so  that  when  the 
relation  between  composition  and  properties  is  worked  out 
in  detail  for  a  given  mineral,  the  physical  measurements 
assume  a  new  meaning,  conveying  chemical  information 
that  could  not  be  obtained  otherwise  than  through  a 
laborious  analysis. 

Another  Variation  of  Solid  Solutions 

We  have  just  considered  a  type  of  solid  solution  com- 
mon among  crystalline  minerals,  in  which  the  component 
substances  are  closely  related  chemically  and  replace  one 
another  in  the  crystal  structure.  We  now  come  to  a 
second  type  of  solid  solution  of  equal  rank  with  the  first 
named,  its  importance  as  yet  scarcely  recognized,  which 
has  been  termed  the  mix-crystal  type.  This  is  a  solid 
solution  in  which  the  component  substances  are  widely 
different  in  character — so  different  that  they  are  noniso- 
morphous  and  not  mutually  replaceable  in  the  crystal 
structure,  but  upon  mixing  give  a  new  type  of  crystal 
structure,  a  compromise  between  the  two  merging  ones, 
Among  minerals  this  kind  of  solid  solution  may  show 
itself  through  small  ranges  where  one  component  dom- 
inates and  the  other  enters  in  small  proportion  only, 
affecting  but  slightly  the  physical  character  of  the  min- 
eral ;  or  we  may  find  the  two  components  mixing  through 
a  wide  range  or  even  in  all  proportions,  giving  rise  to  a 
series  of  distinct  minerals  differing  markedly  in  crystal- 
lization and  other  properties. 

The  composition  of  a  number  of  minerals  has  been 
clerred  up  by  an  application  of  these  ideas  of  solid  solu- 
tion to  their  study.  The  mineral  nephelite  forms  a  good 
example.  Its  composition  approximates  NaAlSi04,  but 
many  specimens  hold  %%  too  much  silica  to  be  consistent 
with  this  formula.  This  fact  has  long  been  puzzling,  and 
the  formula  of  nephelite  has  consequently  been  in  dispute, 
but  recent  investigation  goes  to  show  that  this  excess  of 
silica  exists  in  the  mineral  dissolved  in  the  NaAlSi04. 
The  molecular  condition  of  this  "dissolved"  silica  is  not 
definitely  known,  but  it  has  been  suggested  that  it  is 
present  in  the  form  of  NaAlSi3Os,  a  compound  existing 
independently  as  the  mineral  albite.  If  the  excess  silica 
is  present  in  this  molecular  condition,  then  we  have 
incline  albite  dissolved  in  hexagonal  nephelite  up  to  2% 
in  quantity,  that  figure  apparently  representing  the 
■  "saturation  limit"  of  nephelite  to  albite.9 

Pyrrhotite  forms  a  second  example,  with  its  sulphur 
content  varying  from  36.3%  to  over  40%  without  causing 
marked  change  in  properties.  If  the  excess  of  sulphur 
be  regarded  as  present  in  solid  solution,  dissolved  in  the 
normal  pyrrhotite,  then  the  variation  in  composition 
found  in  this  mineral  becomes  readily  understandable. 
Tints  pyrrhotite  is  theoretically  FeS  (a  compound  found 
only  in  meteorites)  but  practically  FeS  -f  variable  S,  the 
sulphur  above  that  required  for  the  FeS  molecules  rang- 
ing u])   lo  6%.     The  dissolved   character  of  this  extra 

'H  need  scarcely  be  pointed  out  that  such  a  question  can- 
not be  settled  by  the  microscope,  for  the  dissolved  material 
is  present  in  submicroscopic  condition  and  does  not  affect  the 
homogeneous  appearance  of  the  mineral. 
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Bulphur  lias  been  proved  in  the  Carnegie  Geophysical 
Laboratory  a1  Washington  by  actually  dissolving  sulphur 
in  synthetic  FeS  up  to  a  maximum  of  6. 04^  at  600  . 

E.  II.  Kraus  and  J.  P.  Goldsberry  have  recently  com- 
pleted a  very  suggestive  study  of  bornite,  a  mineral  whose 
formula  has  long  been  in  doubt,  owing  to  a  striking 
divergence  in  the  results  of  analyse-  of  specimens  from 
different  localities.  These  investigators  show  thai  bornite 
is  not  a  definite  compound  in  the  ordinary  sense,  but  is 
made  up  of  a  mixture  of  Fe2S3  (a  compound  not  found 
uncombined  in  nature)  and  Cu2S  in  proportions  ranging 
from  3Cu2S  Fe,S3  to  38Cu2S  l-V.S,  the  majority  of  anal- 
yses corresponding  to  5Cu2S  Fe2Ss(Cu5FeS4),  which 
represents  the  dominant  type  of  bornite  found  in  nature.10 
These  mixtures  are  not  confined  to  the  range  occupied 
by  bornite.  but  in  other  combinations  give  rise  to  the 
common  chalcopyrite  and  chalcocite  and  the  rare  copper- 
iron  sulphide,  barnhardtite,  as  indicated  in  the  accom- 
panying tabulations : 

THE     COPPER-SULPHIDE     COMBINATIONS 

Fe2S3 

Chalcopyrite     Cu2S  Fe2S;> 

Barnhardtite     2Cu2S  FeS3 

Bornite     3Cu-S  Fe2S3 

4Cu2S  Fe2S3 
5Cu.S  Fe2S3  etc. 
Chalcocite     Cu2S 

Other  series  of  sulphide  minerals,  such  as  the  As2S-PbS 
series,  the  Sb2S, ,-1'bs  series,  etc.,  are  shown  to  be  analogous 
in  make-up  to  the  Fc_S  ,-t'u  S  series,  and  a  great  number 
of  other  minerals  may  be  regarded  as  derived  from  mem- 
bers of  these  series  by  isomorphous  replacement  in  one  or 
both  component  parts. 

Thbee  Types  of  Solid  Solution 

Solid  solution  is  not  confined  to  crystalline  minerals, 
but  shows  itself,  as  we  have  seen,  in  colloidal  ones  also — 
for  example,  in  chrysocolla.  Thus  we  may  have  three 
types  of  solid  solution,  according  to  whether  the  com- 
ponents are  (1)  isomorphous  crystalloids.  (2)  noniso- 
morphous  crystalloids  or  i  3  :  colloids.  Variations  in  com- 
position may  arise  further  through  isomorphous  replace- 
ment in  one  or  both  members  of  a  nonisomorphous 
mixture  or  through  a  mutual  solution  of  a  crystalloid  and 
a  colloid. 

We  come  now  to  a  consideration  of  those  changes  that 
may  take  place  within  the  mineral  itself  to  alter  its  make- 
up. We  know  that  conditions  within  the  earth's  crust  are 
constantly  changing  and  that  minerals  are  often  subjected 
to  surroundings  unfriendly  to  their  existence.  As  in 
organic  nature,  so  among  minerals,  there  is  a  struggle  for 
existence.  Minerals  are  stable  only  in  the  habitat  of  their 
birth;  with  changing  conditions  somes  chemical  attack. 
Hence  the  tendency  of  minerals  to  alter.  So  today  a 
chemical  examination  always  precedes  the  quantitative 
analysis,  not  only  for  the  purpose  of  detecting  crystallized 
impurities,  but  also  to  determine  if  chemical  alteration 
has  taken  place.  And  while  well-developed  crystals  are 
usually  most  free  from  chemical  degradations,  even  these 
may  show  incipient  alteration,  so  insidious  and  penetrat- 
ing are  forces  hostile.  Examples  are  too  abundant  to 
enumerate,  from  the  olivine  with  its  microscopic  network 
of  serpentine  to  the  complete  pseudomorph,  where  we 
find,  for  example,  that  a  crystal  of  pyrite  (FeSL.)  lias 
changed  completely  to  hydrated  iron  oxide  (limonite). 

'"A.  F.  Rogers,  commenting  on  the  work  of  Kraus  and 
Goldsberry,  has  advanced  the  belief  that  bornite  is  a  solid  so- 
lution of  Cu2S  in  CuaFeSn,  the  variable  composition  being  due 
to  the  variable  quantity  of  Cu2S  held   in  solution. 


Minerals  vary    greatly   in  their  inherenl    susceptibility 
to  decay.     Some,  like  quartz,  inert  chemically,  arc    ... 
under  varied  conditions  :  others,  liki 
sensitive  to  surroundings,  alter  with  ease  and  rapidity. 
1  ■'  a   amid   the  sequestered    surroundings  of  a   mineral 
cabinet.    So  prone  indeed  are  some  minerals  to  decay  that 
perfectly  fresh  specimens  have  never  been  obtained,  and 
with  such  it  becomes  accessary  to  interpolate,  so  to  -peak, 
using  the  knowledge  gained  from  other  mineral-  to  ai 
at  an  understanding  of  these  altered  example-. 
; ; 

The  chromic  ore  mine-  of  the  Pacific  Coast  have  been 
recently  examined  b\  .1.  s.  Diller,  of  the  Ohited  States 
Geological  Survey,  who  reports  an  increase  of  production 
since  the  transcontinental  railroads  have  so  reduced 
freight  rates  as  to  enable  the  chrome  ore  produced  on  the 
Pacific  Coast  to  compete  with  the  ore  imported  on  the 
Atlantic  border. 

For  many  years  California  has  1 n  the  only  state  pro- 
ducing chromite,  and  it  is  still  the  chief  producer.  Its 
production  is  far  greater  than  ever  before.  Its  output 
during  the  first  six  months  of  1916  was  more  than  three 
times  the  greatest  annual  yield  of  former  years  and  is  .-till 
increasing.  The  chief  producing  areas  are  the  belt-  of 
serpentine  in  the  Sierra  Nevada  and  Coasl  Ranges,  which 
are  distributed  through  a  .-core  of  counties.  Shasta 
County  is  still  the  greatest  producer  and  contains  the 
largest  ore  body  yet  discovered  in  the  state. 

Nearly  all  chrome  ore  is  taken  out  of  open  quarries. 
Most  of  the  orebodies  are  small  and  lenticular  in  shape, 
containing  from  1  to  200  long  tons  of  ore.  Few  contain 
as  much  as  1,000  long  tons  of  ore.  Bodies  of  chrome  ore 
have  recently  been  discovered  in  different  parts  of  Oregon, 
where  production  has  already  begun.  The  development 
of  some  promising  bodies  is  awaited  with  interest. 


CotadliMoiois  aft  Padhmcsv-i,  Mexico 

Operating  conditions  in  Mexico  during  the  last  few 
years  have  been  affected  by  many  unusual  difficulties, 
although  the  Pachuca  district,  perhaps,  has  been  as  good 
as  any  for  maintaining  a  fair  rate  of  work.  This  has 
been  due  principally  to  its  advantageous  geographical  lo- 
cation,  numerous   railroad   con itions  and   steady   power 

service.    Added  to  these  favorable  factors,  there  has 
cooperation  among  the  mining  companies  and  considera- 
ble   i'  ess    in    looking   after   the   labor   and   in 
bringing  in  supplies. 

Like  other  countries  at  present  under  strain.  Mexico 
has  found  it  necessary  materially  to  increase  all  t. 
including  those  on  mining  property  ami  on  metals  pro- 
duced and  exported.  Luckily  the  prevailing  high  metal 
prices  still  enable  thi  silver  and  base-metal  producer-  to 
make  a  pro  gold-mine  owner  is  hard  hit  with 

;e  in  tin-  market  price  of  his  product  to  ofl 
ily  increasing  i  osts  as  affected  by  the  taxes,  higher  prices 
for  supplies,  etc.  The  labor  outlook  is  not  encourag 
As  a  natural  outcome  of  several  years  of  revolutions, 
is  also  passing  through  a  similar  period  of  unrest 
combined  with  fair  and  firm  treatment 
will  be  necessary  to  meet  this  situation  successfully. 
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Veiniftaiaftiorm  aft  Walkro©  Mniraes      Ara   Iia^eialouss  Valve   lEsdlcaftoir* 


The  increasing  depths  at  Wallaroo  mines  and  the 
length]  levels  to  be  operated  emphasized  the  importance 
of  providing  the  best  ventilation  possible,  says  the  annual 
report  for  1915  of  the  Wallaroo  &  Moonta  Mining  and 
Smelting  Co.,  Adelaide,  South  Australia.  A  great  deal  of 
work  ba>  been  done  to  improve  the  circulation  of  the  air 
currents,  in  connection  with  which  a  Sirocco  fan  lias  been 
installed  at  Office  shaft.  This  additional  fan,  in  conjunc- 
tion with  those  controlling  the  drafts  at  Boor's  and 
Hughes'  shafts,  has  provided  a  much  more  satisfactory 
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SHAFT 

By  S.  F.  Jeteb 

The  need  for  an  indicator  or  telltale  to  show  the  exact 
position  of  a  throttle  or  other  valve,  particularly  where 
ii  is  not  readily  accessible  for  trial,  is  often  experienced 
by  engineers.  The  writer  recently  saw  a  simple  and  in- 
genious de\  ice  for  this  purpose,  which  is  applicable  to  any 
type  where  the  st-em  travels  with  the  valve.  Such  a  con- 
trivance is  used  mi  tin'  throttle  valves  of  the  large  recip- 
rocating units  at  the  Pratt  Street  power  house  of  the 
United  Railways  and  Electric  Co.,  of  Baltimore,  .Md.. 
ami  was  designed  by  Malcolm  Wright,  chief  engineer. 

Tin'  construction  ami  operation  are  shown  in  the  illus- 
tration, where  .1  is  the  valve  spindle  and  />'  a  graduated 
quadrant  fastened  rigidly  to  the  body  of  the  valve.  The 
winter  C  is  fastened  to  the  quadrant,  hut  is  free  to 
ve  over  its  face.  The  center  of  pointer  C  is  pierced 
by  a  square  hide  that  fits  neatly  over  a  square  rod  I>. 
The   mil    I),  through  a   clamp   E.   is  made  to   follow  the 

ven I   of  the   valve  stem   in   and  out    as  the   valve   is 

operated,  and  the  part  of  I)  that  engages  the  pointer  C 


•»l 
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SHAFT  AND   VENTILATION  SYSTEM    AT    WALLAROO. 
A  LTSTRALIA 

ere  than   would  otherwise  have  been  possible  in 
connection  with  tie  ,  reasing  depths  to  which  it 

has  been  necessary  to  extend  operations.  The  shafts  men- 
tioned have  been  deepened  so  that  they  may  command  the 
air  cum  ,    Special  attention  has  also 

tid  to  the  maintenance  of  subsidiary  fans,  besides 
Is  throughout  the  mine,  as  well 
derable  Dumber  of  "stoppings"  al    various 
The  accompanying  illustration  shows  a  section 
of  the  ventili  I  ,,   workings  at  \\  alla- 

roo  mine-  and  givi  ,i   the  magnitude  of  the 

scheme  in  operation  being   made  to  give 

ble  conditio!  TOrl    rig    laics.     The 

comparative  depths  and  the 
level    communications    at    vario  The    shafts 

equipped  witl  :m.  ,1(1,,.,|  with  tne 

volume  of  air  moved  pi 


INDICATOR  ATTACHED   To    VALVE 


is  twisted  so 
of  the  valve 
quadrant. 


that   from   the   open   to   the   closed    position 
the    pointer    C    will    travel    180°    over   the 


A  Dir'all^Collarfir&g  Macfiaairae 
By   E.  W.  R.  Butcher! 

A  contrivance  for  upsetting  collars  on  mine  drills  and 
augers  has  been  devised  in  the  blacksmith  shop  of  the 
Republic  Iron  and  Steel  Co.,  at  Gilbert,  Minn.,  which  has 
given  satisfactory  service.  The  parts  were  made  entirely 
of  scrap  material,  consequently  the  cost  was  small.  As 
will  be  seen  in  the  illustration,  a  piece  of  12-in.  pipe 
'-  placed  under  the  shop  floor  in  a  vertical  position,  its 

•"Power,"   June   27,   1916. 
fGilbert,  -Minn. 
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top  Hush  wiili  the  il '.     The  pipe  rests  on  the  top  of 

in  old  car  wheel  thai  has  hern  plugged  up  with  iron  and 
planed  on  one  side,  the  planed  side  being  placed  up. 
This  arrangement  permits  the  handling  of  long  drills. 
When  the  device  is  nol  in  use,  the  hole  is  covered  with 
an  iron  lid,  J>. 

Three  types  of  drills  are  in  us< — '■>.  I  ami  5  ft.  in 
length — for  which  there  are  three  lengths  of  6-in.  pipe, 
a-  indicated.  Each  piece  of  pipe  is  lilted  with  a  flange 
to  keep  it  in  a  vertical  position.  In  upsetting  auger 
drills  a  piece  id'  steel  It  in.  long  is  used.  The  collar  is 
upset  in  a  manner  similar  to  that  umh\  lor  the  drills, 
the  die  being  placed  on  the  steam  hammer  or  other  solid 
surface  instead  of  on  die  (!  in.  pipe.  After  the  collar  is 
made,  the  piece  is  welded  to  the  auger  proper.  The  die 
B  is  made  from  an  old  locomotive  axle  and  i-  lined 
with  a  set  of  handles  ('.  The  cup  .1  is  of  tool  steel  and 
tempered  on  top.  It  can  he  made  with  either  a  circular 
or  a  hexagonal  hole.  When  a  circular  hole  is  used,  it 
is  necessary  to  reheat  the  end  of  the  drill  and  reshape 
it   slightly.      In    either   case   the   outer  end   of   the  hole   is 
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DETAILS  OF  COLLARING   MACHINE 

made  a  little  larger  than  the  inner  end  to  allow  the  drill 
to  slip  off  more  readily. 

In  upsetting  the  collar  on  the  drill,  the  end  of  the 
steel  is  first  heated  to  the  proper  temperature  and  then 
dropped  through  the  hole  in  the  die,  heated  end  up,  and 
the  cup  placed  over  the  end.  The  cup  is  then  hammered 
down  quickly,  causing  the  steel  to  spread  out  below  the 
end  of  the  cup  and  forming  the  collar.  The  hole  in 
hollow-drill  steel  is  not  closed  up  in  this  process.  The 
drill  is  removed  with  the  die  by  means  id'  the  handles,  a 
tap  on  the  end  of  the  drill  being  sufficient  to  loosen  it. 


Often  the  preliminary  examination  of  a  prospect  war- 
rants a  small  amount  of  development  work  prior  to  a 
more  detailed  examination.  The  necessary  plant  to  ac- 
complish this  must  be  cheap,  easily  available  ami  in  \ 

enough  condition  to  last  out  the  short  time  it  is  in  op- 
eration without  excessive  renewals. 

Being  called  upon  for  a  plant  of  this  character  in  a 
region  where  mining  was  not  a  common  industry  and 
which  was  a  prohibitive  distance  from  mine-supply 
houses,  it  was  accessary  to  procure  what  equipment  was 
available  rather  than   specially  designed  apparatus. 


A  canvass  was  first  made  of  the  two  3  large  i  Lties 

to  find  the  general  cost  of  pump-,  piping,  hoists,  com- 
pressor .  ei,  .  \  ,  i-it  to  a  few  dealers  ill  this  type  of 
machinery  soon  showed  that  the  cosl  of  new  machinery 
sva     prohibitive.     A  tour  of  the  second-hand  machinery 

dealer-  gave   much   more   la\orable   results.      With   a   little 

dickering  it  was  possible  to  make  an  arrangement  with 
them  whereby  machinery  could  be  boughl  in  good  second 

hand  condition  that  is,  in  operating  order  for  a  shorl 
tiiiu — and  if  brought  hack  in  acceptable  condition  within 
a  year,  a  refund  of  50« ,'  allowed. 

A  horizontal  wood-burning  boiler  of  the  type  used  for 
operating  small  sawmills,  about  15  to  20  hp.,  cosi1  $150. 
A  hoist  id'  2  ions  capacity,  of  the  type  used  in  connection 
with  boisting  masts  in  construction  work,  was  available 
at  $125.  A  small  boiler-feed  pump,  having  a  capacity 
of  :;."j  gal.  per  min.,  cost  $60.  A  small  air  compressor 
cost  $150.  Three  air  drills  from  a  quarry  cost  $60  each. 
Four  contractors'  hand-dump  cars  cost  $25  each.  A 
crude  skip  was  made  by  the  second-hand  dealer  out  of  an 
iron  barrel  and  two  pairs  of  car  wheels  for  $50.  Pipe 
fittings,  pipe,  track,  drills  and  tools  cost  $185.  This 
entire  plant  thus  cost  $1,000,  with  a  possible  return  of 
$400  if  the  large  pieces  were  returned  within  a  year  in 
any  usable  condition.  Of  course  the  pipe,  drill  steel-, 
etc.,  were  best  counted  as  nonreturnable. 

Such  a  plant  was  capable  of  considerable  flexibility  in 
use.  The  pump  could  he  used  for  sinking  or  could  In' 
given  a  permanent  location  at  the  completion  of  sinking 
operations.  An  arrangement  of  valves  provided  for  the 
use 'of  the  hoist  or  compressor  at  will. 

A  plant  of  thi<  character  is  crude,  inefficient  and  try- 
ing on  the  nerves  of  the  operator,  hut  it  can  lie  made 
to  operate  and  will  greatly  assist  the  development  of  a 
property  at  the  minimum  outlay  for  the  plant 


niragg 


By  Irving  Here 

I i  was  desired  to  determine  as  closely  as  possible,  be- 
fore starting  to  drill  a  certain  gravel  deposit,  what  would 
fie  the  probability  of  obtaining  reasonably  accurate  results 
with  a  given  number  of  holes  and  the  advantage  of  in- 
creasing the  number  of  holes  with  variable  spacing.  The 
deposit  in  question  had  already  been  partly  worked  by 
hydraulic  methods  and  was  known  to  consist  of  a  major 
portion  of  low-grade  gravel  with  occasional  portions  con- 
taining fairly  rich  paystreaks  near  the  bedrock,  and  also 
irregular  areas  of  enrichment  on  the  bedrock.  These 
rich  portions  vrere  irregular  both  in  area  and  in  location. 

In  order  to  obtain  this  information  the  following  ex- 
periment was  tried:  A  field  10  in.  square  was  laid 
out  on    a    piece   of    tracing   cloth    to    represent   a    gravel 

deposit     '.'.' ii.     square,      (hi    this    miniature     field 

irregular  area-  of  varying  size,  shape  and  location  were 
d  to  represent  the  rich  areas,  and  the  total  area  of 
these  patches  was  made  for  convenience  one-tenth  of  the 
total  area  of  the  field.  They  were  assumed  to  increa 
average  value  ol  I  gravi  overlying  them  to  $0.25  per 
cu.yd.;  and  the  remaining  nine-tenths  of  the  field  was 
assigned  an  even  value  throughout  of  $0.05  per  cu.yd. 
'I  or  the  entire  field  was  $0.07  per  cu.yd. 

•Mining   engineer.   Cambridge,   Mass. 
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The  various  drilling  systems  were  plotted  on  i  ross- 
section  paper,  each  1  in.  square  representing  an  area  100 
ftsquai  the  area  of  the  field.  The  tracing  cloth 

u  superimposed  upon  the  drill-hole  plat  and  the 
number  of  drill  holes  striking  the  enriched  a  km-  was 
counted.  To  eliminate  the  personal  equation,  the  exact 
position  of  the  gravel  field  on  the  drilling  plat  was  fixed 
by  drawing  corners  slighth  outside  or  inside  of  the  real 
corner  of  the  field  and  at  small  angles  to  the  Sides  of  the 
field,  and  the  field  was  then  applied  so  that  this  arbitrary 
corner  coincided  with  the  corner  of  the  drilling,  plat. 

Each  system  of  drilling  could  be  applied  to  the  gravel 
field  in  8  differenl  positions  by  making  two  such  corners 
in  each  of  the  four  corners  of  the  field. 

Four  systems  of  drill-hole  spacing  were  used,  beginning 
with  23  holes  and  increasing  to  181,  or  slightly  less  than  '1 
holes  per  acre.    The  enriched  areas  varied  in  size  from  0.01 


If  a  drill  hole  entered  an  enriched  portion  of  the  held, 
it  was  tabulated  as  a  hit:  if  on  the  line  hounding  such  an 
area,  it  was  counted  a-  one-half  a  hit. 


.The  transportation  of  se'ctionalized  machinery  over 
mountainous  country  is  slow  and  difficult.  This  is  ac- 
complished in  the  North  in  the  following  manner :    Sleda 

ar nstructed   of    timber  upon  winch   the  sections  are 

securely  lashed.  These  sleds  are  made  of  12xl2-in.  tim- 
bers  with  the  ends  hewed  to  assist  in  surmounting  ob- 
stacles, a  ll ing  of  '.'-in.  planks  covering  these  run- 
ners and  serving  as  a  platform  for  the  machinery.  Ply- 
wheels  come  in  two  parts  and  one  part  is  put  on  each 
sled.  Crank-halts,  hoisting  drums,  etc.,  are  fitted  sim- 
ilarly.    A   stationary   hoist  engine  of  the  type   used    hv 
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contractors  is  mounted  on  a  sled  and  this  train  of  engine 
and  trailers  is  hooked  together."  A  cable  is  carried 
ahead  to  a  firm  hold  on  a  tree.  Water  connections  are 
made  from  a  1-in.  pipe  from  the  nearest  brook  above 
and  a  trail  is  cleared  sufficiently  to  permit  the  passage 
of  the  train.  The  engine  is  started  and  the  cable  winds 
up  on  the  drum,  thus  pulling  the  train  along.  II  the 
grade  i-  too  steep  for  the  entire  train,  the  remainder 
of  the  sleds  are  hauled  up  with  the  cable  after  the  engine 
has  reached  the  end  of  its  haul.     Blocks  are  sometimes 

give  greater  leverage  to  pull  the  entire  train  at 
once  if  this  method  is  thought  to  be  easier  than  breaking 
the  train  up.  When  the  anchorage  has  keen  reached  the 
cable  is  i  iead  and  the  operation  is  repeated.   One 

'  feet  is  about  the  limit  of  a  stage  in  heavy 
country.  Rough  wooden  timbers  are  used  for  idlers  when 
these  are  considered   necessary. 
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Upon  the  publication  of  results  obtained  at  Nipissing 
with  desulphurization  and  aluminum-dust  precipitation, 
similar  experiments  were  undertaken  at  the  Santa  Ger- 
trudis  mill,  Pachuca,  Mexico,  l>\  A.  W.  Halm.  Desul- 
phurization,  as  was  to  be  expected,  gave  no  beneficial  re- 
sults mi  the  ore,  which  contains  no  tellurid.es,  arsenides, 
etc.  On  the  other  band,  aluminum-dust  precipitation 
showed  a  considerable  improvement  over  the  zinc-dust 
method,  and  its  adoption  lias  only  been  delayed  by  war 
conditions  that  have  practically  put  aluminum  dust  off 
the  market.  Comparison  of  the  two  methods  was  based 
upon  normal  prices  of  aluminum  and  zinc  dust — 30c.  and 
He.  per  lb.  respectively. 

As  practically  all  the  existing  equipment  can  be  used 
conveniently  in  the  aluminum-dust  process,  the  problem 
as  worked  depends  for  commercial  success  upon  an  eco- 
nomical method  of  converting  the  lime  in  solution,  and 
that  added  during  milling  for  neutralizing  and  settling, 
into  calcium  carbonate  with  the  formation  of  the  neces- 
sary caustic  soda  as  a  product  of  this  reaction,  all  prior 
to  precipitation  by  aluminum  dust.  Any  lime  present  in 
solution  during  precipitation  will  be  converted  to  calcium 
aluminate,  lowering  the  grade  of  the  precipitate  and  caus- 
ing difficulty  in  melting.  The  conversion  and  elimina- 
tion of  lime  can  be  accomplished  by  the  addition  of  car- 
bonate or  bicarbonate  of  soda,  as  follows:1 

Ca  (OH).,  +  Na2C03  =  Ca  Co,  +  2NaOH 

Ca  (Oil),  +  NaHC03  =  Ca  C03  +  NaOH  +H20 

In  place  of  commercial  carbonate  or  bicarbonate  of 
soda,  laboratory  tests  -hewed  the  probable  successful  use 
of  an  impure  local  product  know  as  tequesquite,  obtained 
from  the  dried-up  bed  of  Lake  Texcoco  and  containing 
approximately  -V;',  carbonate  and  bicarbonate  of  soda 
in  about  equal  quantities.  In  practice  the  tequesquite 
solution  would  be  added  to  the  pulp  flowing  to  the  col- 
lecting tank-  above  the  Merrill  filter  presses.  In  ex- 
perimental work  the  aluminum-dust  precipitate  yields  a 
bullion  975  fine.  The  consumption  of  aluminum  dust 
was  about  one-third  that  of  zinc  dust,  or  0.:U  oz.  to  1  oz. 
tine  bullion.  The  slightly  increased  cost,  per  ton  of  ore, 
of  aluminum  dust  is  more  than  offset  by  decreased  chem- 
ical consumption  of  cyanide,  the  net  saving  being  calcu- 
lated at  $0.15  per  ton  ol  ojri  . 

Electrolytii    Regeneration  of  Cyanide 

Prior  to  the  favorab.li  conclusions  reached  in  the 
aluminum-dust  tests,  a  lengthy  investigation  was  con- 
ducted on  the  regeneration  of  cyanide  in  the  mill  solution 


Rose    in    August,    1916,    Bulletin 


•From   an  article   bv   Hic- 
A.   I.  M.  E. 

'For  chemistry  and  details  of  aluminum-dust  process  I 
to:  "Aluminum  Dust  Precipitation  at  Nipissing."  E.  M.  Hamil- 
ton. "Eng.  and  Min.  Journ.,"  Vol.  95,  No.  19,  and  Vol.  99,  No.  13; 
"Aluminum  Precipitation  at  1  >eloro,  Ont.,"  S.  P.  Kirkpatrtck. 
"Eng.  and  Min.  Journ..  Vol.  '.'5.  No.  26;  "Nipissing  .Mill  and 
Metallurgical  Practice,"  James  Johnston,  Bull.  A.  I  M.  E.,  95; 
"The  Mill  and  Metallurgical  Practice  of  the  Nipissing  Mining 
Co.,"   G.  H.  Clevenger,  A.   I.   M.   E„  July.   1914. 


by  electrolysis.     Anything  like  a  comprehensive  descrip- 
tion of  this   interesting   work  cai t    be  taken   up  here. 

and  only   the    important    feature-   will    be  outlined. 

The  principal  difficulty  presented  was  in  finding  an 
anode  of  high  conductivity  that  would  not  dissolve  or 
disintegrate.  Graphite,  lead,  plumbago,  carbon,  charcoal 
magnetite  and  peroxidized  lead  were  tried  without  much 
sucee  3.  An  alloy  of  lead  with  6  to  %%  of  antimonj  was 
selected  as  fairly  satisfactory  in  filling  the  requirements 
The  following  conclusions  \\<-vc  then  worked  out: 


LgJ, 


ELECTRIC    !'I   RNACE    AT    SANTA    GERTRUDIS    MILL 

The  solution  to  be  treated  bj  electrolysis  must  be  barren 
of   gold    and    silver    to   avoid    their   precipitation.     The 

question  of  enlarging  the  bco] E  the  process  to  include 

electrolytic  precipitation  of  these  values  was  also  investi- 
gated separately .  The  regenerat  ion  of  cyanide  takes  place 
at  the  cathode,  with  a  destm  tion  of  cyanide  at  the  anode 
which  may  he  principally  overcoi  i  b}  maintaining  a 
high  protective  alkalinity  at  the  ancde.  A  porous  dia- 
phragm, such  as  canvas,  separating  the  anode  and  cathode. 

assists  in  maintaining  an  alkaline  ; lyte,  circulation  of 

anolyte   and    eatholyte    being   accomplished    individually, 
consumption  is  affected  by  resistance  of  electrode.. 
ilyte  and  diaphragm,  by  temperature  and  cireul; 
rate  of  electrolyte  and  bj  spai  ing  of  elei  I  n 

The   poltage  drop  per  cell,  at  a  cum  trl   d  i  of  15 

amp.  per  sq.ft.  of  anode  surface,  treating  barren  solution 

o..v.     total    KCN    and    o.ii.v      CaO,   with 

i    and   electrodes  spaced    I  I ._    in.   apart, 
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is  6  volts  at  70"   !•'..  under  which  c Litions  the  solution 

flow   should    be   at    leasl    0.25   gal.    per   sq.ft.   of   anode 
surface.     I  on  the  cathode  ana-lyzed  71$  zinc, 

with    impurities    >pper,    iron,    arsenic    and   organic 

matter.     The   verj   of  this  zinc  might  be  turned  to 

tmercia]  advantage.     The  reaction   representing 

i  ion  of  cyanide  is  presumably  as  follows : 
V,  /.nd'Xi,      ■    Ca(OE  ).     -    Currenl    =    2NaCN   + 
I  \u<'\  ,.  +  Zn  +  IL,<>  +  o. 
The  net  reduction  of  cost  was  estimated  at  $0.12  per 
ton  of  ore.     The  equipment  outlay,  however,  proved  to 
everal   times  greater  than   that    required  to  convert 
the  i  rei  ipitation  plant  to  the  use  of  aluminum  dust,  and 
as  the  latter  process  at  the  same  time  indicated  a  some- 
larger  cosi   reduction  without   further  complexities 
of  plant,  its  adoption   in  place  of  regeneration  was  de- 
cided  upon. 

l.ii,  crolytic   Precipitation,   Regeneration 
wii  Refining 

Following  tiie  experience  gained  in  the  experiments 
with  regeneration,  the  next  step  was  to  endeavor  to 
combine  with  it  the  electrolytic  precipitation  of  gold 
ami  silver  from  solution.  Difficulty  was  encountered  in 
Min^  a  coherent  cathode  deposit.  It  was  found 
uneconomical  to  attempt  a  complete  precipitation,  the 
limit  of  commercial  work  being  about  1.3  oz.  silver  re- 
maining in  solution.  Plant  cost  would  be  high.  Alto- 
gether the  proposition  did  not  present  sufficiently  attraet- 
e  possibilities  to  warrant  following  it  up  thoroughly. 
With  the  perfection  of  the  diaphragm  cell  it  is  probable 
that  both  precipitation  ami  regeneration  electrolytically 
could  be  win  ki  'I  out   to  a   fair  success. 

A  preliminary  investigation  has  been  made  of  electro- 
lytic refining  of  precipitate   from  the  present  zinc-dust 
allation.     The  chief  difficulties   to   hi'  overcome   are 
resistance  of  the  precipitate  to  the  current,  purification 
trolyte,  high  acid  consumption  due  to  impuri- 
(1  refining  and  melting  of  the  gold  slime. 

Tests  on   Flotation  Concentration 

A-    [ !"ii.|v  stated,  the  ore   is  clean   witli  only   small 

quanl  i      basi    metal  -.     A   representative  analysis  is : 

An.   0.061    oz.;    Ag,    L2.0  02.;    Ph.   (1. 10',  ;    Cu,    'i.'20%; 

v,      I  e.    jo',  ;  SiO-'2J  so.'m',  ;  s.  i.oii',  . 

Most  of  the  -iii  :   value  is  present  as  argentite,  Ag2S, 

i  o.n.v , .     It   is  therefore  e\  idenl   that    little  benefil 

is  to  he  expected  by  water  concentration.     At 

time  of  building  the  plant  complete  experiment-  were 

m  a  working  scale,  the  recovery  by  c :entra- 

i     -    1"    1  O'  ,     of    the    \allle   of   the    ore. 

■it  justify  the  installation  of  water-concentrat- 
ment  plus  added  cosi  of  operation  a-  against 
direct  cyaniding.  The  growing  success  of  flotation  con- 
in  the  [Tniti  d  -i.ii".  led  naturally  to  local 
invesi  »al  em  which,  though  still  in  the 
labour  acouraging  results.  If 
the   proce  >ut  to  a  i  ot in  ial    success,   a 

detail.',!        i  bould     he     of     intcie   i. 

Meanwhili     a    summary    of  preliminary    conclusions    is 

given  a-  an  in<                     i  sibilities. 

A    largi  and    mineral    oil-    have 

;   ■  ar  having  been  obtained 

with  one-third  pine    iil  or  i   >te  and  two-thirds 

Mexican  ga    oil,  dly  in  the  oil-fired 


melting  furnaces.  The  pine  oils  ami  wood  creosote  tried 
are  imported,  hut  doubtless  satisfactory  substitutes  can 
De  made  near  at  hand.  Several  coal  tars  and  a  number 
of  Mexican  oil-field  products  remain  to  be  tested.  The 
addition  of  acid  shows  no  particular  benefit.  A  slight 
alkalinity,  not  exceeding  0.0:3  lb.  lime  per  ton  solution, 
is  satisfactory.  Heating  the  solution  does  not  materially 
improve  results.  The  flotation  tailings  are  cyanided 
readily,  the  presence  of  the  small  quantity  of  oil  having 
no  deleterious  effect. 


Pos 


5ibilit5   of  Replacing  Cyaniding  by 
Flotation  Process 


The  raw  flotation  concentrates  cyanide  with  no  more 
difficulty  than  water  concentrates,  the  cyanide  consump- 
tion maintains  more  or  less  the  same  ratio  as  in  the 
crude  ore — 1  grains  sodium  cyanide  per  gram  silver.  A 
us',  extraction  of  gold  and  silver  in  the  concentrates  is 
obtainable.  In  the  small  laboratory  machines,  without 
cleaning  cells  a  recovery  by  flotation  of  65  to  70%  can 
be  made  at  a  ratio  of  concentration  of  between  80  and 
!)0  to  1.  In  the  100-ton  trial  plant  now  under  construc- 
tion equipped  with  middlings  return  and  cleaning  cell, 
it  is  expected  that  these  results  can  be  improved.  It  is 
possible,  though  not  certain,  that  flotation  even  with  this 
dean    ore.    may    replace    cyanidation    to    a    large    extent. 

Melting  the  precipitate  in  an  electric  furnace  built 
after  the  Alaska-Treadwell  design  is  under  trial.  Alter- 
nating current  at  120  volts  is  used,  the  input  being  about 
(500  amp.  working  at  full  heat.  Trouble  has  been  ex- 
perienced with  dusting  and  with  burning  a  hole  through 
the  bottom  of  the  furnace.  A  renewable  iron  plug  may 
provide  a  convenient  remedy  for  the  latter.  The  dusting 
is  probably  due  to  the  precipitate  being  wet,  the  intense 
heat  at  the  electrode  setting  up  a  center  draft  of  steam 
and  air.  Either  the  precipitate  should  he  dried  or  some 
dust-collecting  apparatus  attached  to  the  furnace  top.  The 
advantages  of  this  system  over  the  oil-fired  crucible 
method  of  melting  are  rapidity  of  melting  and  discon- 
tinuance of  use  ol'  crucibles  and  oil.  both  of  which  re- 
quire a   long-distance   haul.      No   data   are   available  yet 

as  to  the  comparative  ceo uy,  but  further  investigations 

will   he   made   of   the   subject. 

The  zinc  and  lead  output  of  the  Wisoonsin-Illinois-Iowa 
district  is  the  product  of  about  65  concentrating  plants 
having  a  milling  capacity  of  from  7,130  to  12,000  tons 
daily,  depending  on  the  grade  of  ore  handled.  The  lower 
figure  of  7,130  tons  is  based  upon  the  former  method 
of  rating  a  mill  treating  rich  culled  ore  running  20% 
blende.  Thus  the  standard  75-20  mill  of  former  days 
meant  one  guaranteed  to  handle  75  tons  of  20%.  blende 
ore  in  10  hours.  Such  a  mill  had  one  rougher  jig  of 
1  cells,  each  10x30  in.,  and  one  cleaner  jig  of  7  cells,  each 
36x30  in.  Such  a  standard  mill  treats  the  lower  grade 
ores  milled  today  with  greater  capacity  per  day,  handling 
approximately  L25  tons  daily  of  dirt  running  1  to  3% 
sulphides.  On  the  basis  of  the  lower-grade  ore  now  mined 
the  capacity  of  these  plants  is  about  12,000  tons  daily. 

While  it  is  probably  unfair  to  compare  the  mills  of 
tin-  district  with  those  of  the  Missouri  districts,  it  is 
interesting  to  note  that  those  of  the  latter  comprise  about 
I'M  plants  having  a  daily  capacity  of  29,900  tons. 
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SYNOPSIS— Apex  litigation  having  been  disposed 
of,  improvements  are  being  installed.  The  old 
mill  is  being  replaced  by  a  GO-stamp  mill.  Ar- 
rangements arc  being  made  fur  impounding  ll><- 
tailings  by  means  of  an  Eastwood  multiple-arch 
dam.  Hoisting  anil  pumping  facilities  are  being 
greathj  increased  In  accommodate  the  increased 
production. 

Two  years  ago  the  Journal  published  an  article  detailing 
briefly  the  plans  then  contemplated  by  the  Argonaut  Min- 
ing Co.  at  Jackson,  Amador  County,  Calif.,  I'm'  remodel- 
ing and  increasing  the  capacity  of  the  10-stamp  mill 
ami  the  installation  of  a  gravity  system  I'm-  disposing  of 
miliums.1  At  that  time  the  apex  suit  of  the  Kenned) 
Extension  Gold  Mining  Co.  vs.  the  Argonaut  Mining  Co. 
was  pending  in  the  Superior  Court.  <  >n  June  29,  1914, 
Judge   Fred    V.   \\ I.  without   a  jury,  rendered  decision 


\|nil.  1916,  the  work  was  well  under  way.  The  instal- 
lation of  an  underground  hoisl  on  the  3,900-ft.  level  had 
just  been  completed  and  stalled  operation.  Construction 
of  a  gravity  system  for  disposing  of  tailings,  including  an 
Eastwood  dam  for  conservation,  was  in  progress.  The 
plans  contemplated  in  L91  I  for  improving  the  milling 
plant  had  been  elaborated,  and  it  was  decided  to  rebuild 
the  iO-stamp  mill  and  add  20  stamps  to  it  and  to  begin  re- 
construction about  the  first  of  May.  The  installation  of 
electric  pumps  and  the  exploration  of  new  ground  were 
also  arranged  for. 

In  order  economically  to  carrj  the  tailings  from  the  mill 
to  the  storage  ground,  it  was  deemed  necessary  to  change 
the  situation  of  the  mill;  ami  as  the  increased  capacity 
will  necessitate  additional  ami  new  metallurgical  appli- 
ances, the  installation  will  he  practically  a  new  mill,  us- 
ing  some  of  the  old  parts  and  stamps  that  are  still  service- 
able. 'Idle  old  null  was  used  for  about  18  years  without 
extensive  repairs.     It  was  badly  worn  out.  and  the  time 
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that  the  continuity  and  identity  of  the  Argonaut  mum  was 
sufficiently  shown  to  met  the  requirements  of  the  law.2 
Subsequently  the  case  was  kept  out  of  the  Supreme  Court, 
and  early  in  the  present  year  the  differences  between  the 
plaintiff  and  defendant  were  settled  out  of  court  and  the 
Argonaut  company  came  into  possession  of  the  Muldoon 
mine,  in  which  the  Kennedy  Extension  claimed  that  the 
Argonaut  vein  apexed. 

The  development  of  plans  ami  further  preparations  for 
reconstruction  of  the  mill  and  installation  of  tailings  plant 
have  been  in  progress  during  this  period,  and  at  the  time 
of  my  last   visit   to  the   Argonaut,  at   the   beginning  of 

•Associate  editor.  3430  Peralta  St..  Oakland,  Calif. 
'"Eng.  and  Min.  Journal."   Feb.    14.   1914,   p.   3S0. 
*"Eng.   and   Min.   Journal."   July    IS,    1914,   p.   100. 


had  come  when  the  whole  mill  would  have  to  In^  generally 
overhauled.  The  old  mill  site  was  inadequate  for  an  in- 
crease in  capacity,  and  rather  than  install  an  expel 
tailings-elevating  system  or  move  the  old  mill  to  the  new 
site,  it  was  decided  to  reconstruct  ami  practically  build  a 
new  mill.  The  elevation  of  the  new  mill  above  the  pres- 
ent shaft  collar  will  necessitate  raising  the  ore  a  farther 
distance  of  about  225  ft.  to  the  new  mill  Inns.  The  new 
mill  is  sou  ft.  west  of  the  old  mill  site.  Construction 
started  the  first  week  in  May.  all  labor  and  material  being 
supplied  under  contract.  The  main  machinery  pari 
built  by  the  Ivnight   foundry  at  Sutter  Creek. 

X.  S.  Kelsey,  mine  manager,  said  that  after  extensive 
and  thorough  examination  and  experimenting  will 
processes,  it  had  been  decided  to  stick  pretty  close  to  the 
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presenl  metallurgical  practice  of  stamping,  inside  and  out- 
imalgamation  and  concentration.  The  mill  will  be 
equipped  with  thirty-six  6-ft.  vanners  of  Allis- Chalmers 
make;  I  Darrow  multiple-deck  buddies,  3  of  which  will 
be  used  for  treating  the  slimes,  and  the  product  from 
these  3  huddles  will  I"-  recleaned  on  the  fourth  and  smaller 
huddle.  By  this  process  it  is  expected  to  get  a  shipping 
product  from  the  slimes.  One  or  two  tables  may  be  pul 
,n  for  cleaning  some  oi  the  slimes.  So  the  only  changes 
made  in  the  practice  of  the  past  are  alone-  the  lines  of 
ifying.  Each  five  stamps  is  provided  with  separate 
classifiers  so  that  each  forms  a  separate  unit.  The  feed 
to  the  first  two  rows  of  tables  will  be  the  coarse  from  the 
classifiers;  the  lines  from  the  classifiers  will  go  to  Callow 
tanks  to  be  thickened  before  feeding  onto  the  third  row  of 
tahles.  The  classifiers  are  merely  home-made  V-boxes. 
The  vanners  are  set  in  3  rows  of  12  machines  each. 

Experiments  with  Flotation  and  Otheb  Methods 

Before  deciding  on  this  final  arrangement,  the  Argo- 
naut management  spent  a  good  many  thousand  dollars  and 
much  time  experimenting  with  cyanidation,  regrinding, 
amalgamation  and  re-treating  and  did  some  extensive  ex- 
perimenting in  notation.  While  able  to  better  the  past 
extraction  by  most  of  these  methods,  the  additional 
changes  and  labor  required  for  regrinding.  etc..  and  cost 
of  equipment,  did  not  insure  sufficient  increase  in  extrac- 
tion to  offset  the  additional  cost  and  to  pay  reasonable 
interest  on  the  investment.  Mr.  Kelsey  said  that  the  best 
action  was  obtained  by  flotation.  The  Argonaut  mill 
has  been  getting  Wfi  of  its  total  extraction  by  amal- 
gamation, and  when  contemplating  other  methods  that 
been  tried,  including  cyaniding,  it  was  with  the  idea 
of  adding  these  methods  to  the  present  practice,  still 
retaining  amalgamai  ion. 

The  past  duty  of  the  40  stamps  of  the  old  mill  has  been 
at  the  rale  of  .".  tons  per  day  per  stamp.      In  the  new  mill 
lhi>  will  he  reduced  to  about  ll/o  tons  to  the  stamp.     Close 
is  kept  of  the  work   by   numerous  screen  tests,  and 
when   the  greatest   loss   is   found   in   the  coarse,  then   titter 
ire  provided:  and  when  the  losses  are  in  the  lines, 
the  screen  opening  is  increased  ami  coarser  crushing  prac- 
ticed.    This  was  the  method  in  the  old  mill  and  will   he 
aued  in  the  new  one.  which  has  been  designed  to  ac- 
ta hatever  t reatment  m&$   be  developed  in  the 
["here  is  ample  headroom  to  install   regrinding 
flotation  machinery  if  the  time  comes   for 
on  of  -ueli  pi-.,,  ess.     This  could  not  have  been 
done  in  the  oh]  mill  for  lack  of  Headroom.     A!'  elevation 
in  the  new  mill,  after  the  final  elevation  of  the  ore  to  the 

hin-.  will  I liminated.     A1  the  headframe  of  the  shaft 

two  large  are  installed,  and  the  ore 

will  all  l.e  ,      a   I  ^-in.  ring.     Each  one  id' 

the  crushers  v.  ill  be  oi  apacity  to  i  rush  all  the 

is  dry  ore,  one  crusher  can  he  held 
in   re-  i   the  time  when   the:v   i-   wet,  stick}    and 

goug  crush  fine  b     using  both  instead  of 

educing  the  amounl 

i  tie  crusher.    This  ma- 

I  headfn >.,  from 

which  the    n  „    loaded  and  the 

ore  will  he  .    (|1jn  Dins     q-;„. 

elevation  of  tl  the  mill  bins 

will  '-  a  a  distribution  of 


ore  in  the  mill  bins  by  a  system  of  chutes  and  slides  and 
the  use  of  triangular  cones  or  deflecting  baffles.  This 
will  give  a  uniform  distribution  of  the  coarse  and  the 
fine. 

The  increased  capacity  of  the  mill  necessitated  provision 
for  largely  increased  storage  for  tailings.  It  is  also  neces- 
sary for  all  the  Mother  Lode  mines  in  Amador  County 
to  meet  the  requirements  imposed  by  the  courts  on  behall 
of  the  farmers  on  the  several  creek  bottoms.  The  Argo- 
naut owns  sufficient  acreage  of  land  of  ideal  topography  for 
just  such  storage  basin  and  for  conservation  of  tailings 
for  future  re-treatment. 

The  new  Eastwood  multiple-arch  dam  is  420  ft,  long 
and  46  ft.  high  at  the  highest  point,  ranging  in  thick- 
ness from  30  in.  at  the  base  to  12  in.  at  the  top;  13  full 
arches  with  bases  on  the  end.  It  is  estimated  that  25 
years'  storage  capacity  for  tailings  from  40  stamps,  crush- 
ing a  total  of  200  tons  per  day,  will  be  provided.  The 
tonnage  will  be  increased  to  nearly  300  tons  a  day  by  the 
addition  of  20  stamps  to  the  mill  and  thus  reduce  the 
life  id'  the  storage:  but  the  dam  can  be  raised  to  accom- 
modate the  additional  demand,  as  the  construction  is  in 
such  form  as  to  allow  a  raise  of  30  ft.  above  the  present 
height.  During  the  first  few  years  the  storage  will  fill 
up  the  bottom  of  the  basin  very  quickly,  and  the  last  or 
upper  portions  of  the  basin  will  really  give  the  longest 
storage.  This  arch  type  of  dam  is  approved  by  the  Cali- 
fornia slate  engineering  department.  It  has  the  best  pos- 
sible foundation,  made  of  concrete,  the  material  being  ob- 
tained locally  from  the  dumps  of  hydraulic  diggings, 
which  supply  large  amounts  of  gravel  from  ancient  rivet- 
wash.     The  gravel  is  screened,  washed  and  crushed. 

Reinforced  with  Hoist  Cable 

In  the  arch  type  of  dam  it  is  possible  to  use  hinged 
joints  where  the  arches  meet,  but  in  the  construction  of 
the  Argonaut  dam  the  hinge  is  not  used.  The  concrete  was 
poured  solid  instead  of  hinging,  full  account  being  taken 
of  siresses  from  slime  and  water.  A  1%-in.  hoisting 
cable  is  used  for  reinforcing  the  concrete  by  passing  it 
through  the  arches.  Engineers  claim  that  old  cable  is  as 
good  as  new  after  the  excess  grease  has  been  cleaned  oft 

and  will  serve  as  g 1  purpose  as  iron  bars,  because  the 

stretch  has  been  taken  out  and  the  little  grease  that  is  left 
in  an  old  cable  will  not  interfere  with  the  concrete.  The 
dam  will  be  completely  finished  before  any  water  or  tail- 
ings are  turned  in,  so  that  the  concrete  will  have  ample 
time  to  set. 

The  storage  basin  is  formed  of  two  large  ravines.  The' 
watershed  is  not  extensive,  but  in  the  season  of  rains  a 
large  volume  of  water  comes  through  the  ravines,  so  it 
will  be  necessary  to  put  in  a  fairly  elaborate,  system  of 
laterals  to  bypass  this  Hood  water;  otherwise  the  storage 
would  be  decreased  by  the  debris  washed  into  the  basin 
behind  the  dam.  A  simple  spillway  is  provided  at  the  end 
of  the  dam.  The  impounded  tailings  will  some  day  be  an 
and  by  this  system  of  storage  will  be  available  for 
re-treatment.  The  construction  work  was  done  under  con- 
tract by  Hent  Bros.,  of  Los  Angeles.  The  plans  and  speci- 
fications were  provided  by  John  S.  Eastwood,  of  San  Fran- 
<  isco.     The  estimated  total  cost  of  the  dam  was  $23,000. 

Th(>  main  Argonaut  shaft  is  4,485  ft.  deep,  inclined 
65°  east,  down  to  the  4.350  level.  Between  the  t,050 
level  ami  the  3,900  the  hoist  is  connected  with  the  main 
shaft  on  an  easy  curve.     This  short  section  of  shaft  lies  in 
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the  hanging  wall  of  the  main  shaft.  The  new  hoist  in- 
stalled on  the  3,900  level  is  practically  a  duplicate  of  the 
surface  hoist  and  was  built  by  the  Knight  foundry  at  Sut- 
ter Creek.  The  gears  are  cut  steel,  helical-type,  built  by 
the  Falk  Co.,  Milwaukee,  Wis.  The  rope  transmission, 
motor  drive,  is  built  l>\  Meese  &  (iott  fried,  San  Fran- 
cisco. A  225-hp.  Westinghouse  motor  is  used.  A  number 
of  improvements  over  the  surface  hoist  have  been  made  in 
the  way  of  reinforcing  some  of  the  parts  in  the  new  hoist 
found  to  be  weak  in  the  old  one.  The  new  one  is  also 
heavier  than  the  old.  Replacement  has  also  been  made  in 
the  surface  hoist.  The  plant  is  now  sufficient  to  warrant 
the  deepening  Of  the  shall  3,000  ft.,  which  will  make  a 
total  incline  depth  of  7,000  ft.,  or  a  vertical  depth  of  more 
than  (1,000  ft. 

The  skips  coming  up  through  the  lower  section  of  the 
shaft  will  be  emptied  into  a  large-capacity  ore  pocket  at 
the  .'i.DDll  level,  and  the  ore  as  needed  will  be  drawn  off 
from  ibis  pocket  into  the  skips  in  the  main  shaft.  In 
the  past  the  Argonaut  has  been  hoisting  waste  to  the 
surface  during  shaft  sinking.  A  crosscut  has  just  been 
completed  from  the  main  vein,  which  taps  the  bottom  of 
the  waste  shoot  at  the  3,900  level,  so  that  in  the  future 
the  waste  from  sinking  will  be  hoisted  only  to  the  3,900 
level  and  then  trammed  back  through  the  crosscut  and 
dumped  into  the  stope  raise  which  will  be  maintained  as 
the  levels  go  down.  The  new  hoist,  if  used  only  for  hand- 
ling stope  filling,  will  save  the  expense  of  hoisting  the  fur- 
ther distance  of  3,900  ft.  to  the  surface  and  so  make  eco- 
nomic use  of  the  waste. 

One  of  the  principal  reasons  for  installing  the  under- 
ground hoist  is  that  the  shaft  in  the  old  upper  portion  is 
crooked,  and  a  rope  larger  than  1  l/s  in.  diameter,  carrying 
the  requisite  factor  of  safety  for  greater  depth,  cannot 
be  made  to  run  on  the  shaft  idlers.  Another  reason  is  that 
for  hoisting  from  a  greater  depth  a  larger  and  differently 
designed  hoist  would  have  to  replace  the  present  surface 
hoist,  For  these  reasons  hoisting  in  relay  has  proved  the 
most  economical  for  the  present. 

Two  Deaxk  Vertical  Power  Pumps  Installed 

In  past  years  the  water  hoisted  from  the  Kennedy  mine 
adjoining  the  Argonaut  on  the  north  has  drained  tin  lat- 
ter. The  Kennedy  has  been  very  much  deeper  and  con- 
sequently has  kept  the  water  drained  ahead  of  Argonaut 
development.  But  the  Argonaut  having  a  shorter  ore- 
shoot,  has  been  obliged  to  go  down  faster  than  the  Ken- 
nedy, until  now  the  Argonaut  shaft  is  practically  at  the 
same  vertical  depth  and  will  soon  be  at  a  greater  depth 
than  Kennedy.  The  result  is  that  the  Argonaut  is  getting 
more  of  its  just  portion  of  the  water  and  before  many 
years  will  be  draining  the  Kennedy  ground.  The  water 
has  increased  rapidly  in  the  last  year  or  two.  and  the 
Argonaut  has  been  hoisting  iy2  skips  of  water  to  every 
skip  of  ore  and  waste. 

The  contemplated  increase  of  mill  capacity  has  brought 
development  to  the  point  where  the  water  must  be  taken 
care  of  by  pumping  equipment  instead  of  skip  hoisting. 
So  at  the  time  of  my  visit,  the  company  was  preparing 
to  install  pumps  to  handle  the  water.  As  soon  as  this 
installation  is  completed,  the  hoist  will  be  relieved  of  hoist- 
ing water  and  able  to  handle  a  greater  tonnage  of  ore.  The 
pump  installation  includes  two  -|ioxC.'-in.  Deane  vertical 
single-acting  triplex  power  pumps.  Gears  are  double- 
helical  type.     The  pumps  have  extended  motor  base;  are 


direct  connected  to  75-hp.  Westinghouse  three-phasi 
2,200-vol1  60-cycle  motor  of  585  r.p.m.     The  two  pumps 

Will  be  a^nl   to   raise  the  water  in   two  lifts   through  a   5-in. 

discharge  column.  The  discharge  from  the  pump  at  the 
3,900  station  will  How  into  a  large  tank  oil  the  2,000  level. 
So  there  will  be  two  complete  units  or  two  separate  sec- 
tions so  far  as  the  pumps  are  concerned.  These  pumps 
"ill  he  capable  of  handling  65,000  gal.  of  water  per  s  hr. 
The  Argonaut  now  has  south  of  the  oreshoot  a  large 
amount  of  territory  which  remains  unexplored  owing  to 
the  congested  condition  of  the  working  shaft  and  to  the 
apex  litigation.  Installation  of  pumps  will  provide  relief 
from  hoisting  water,  which  will  give  opportunity  to  run 
out  to  the  south  and  explore  this  territory.  The  first, 
exploration  will  probably  be  started  from  the  3,900  level 
by  means  of  a  long  hanging-wall  drift  to  the  south,  with 
numerous  crosscuts  to  the  vein  opening.  This  work  will 
be  done  as  room  is  made  in  the  stupes  for  the  spoil  broken. 
which  will  be  used  for  Idling.  The  company  is  rushing 
work  on  the  second  exit  to  connect  with  the  surface  in 
order  to  fully  comply  with  the  law  covering  second  exit 
in  deep  mines  and  also  to  provide  better  and  natural 
ventilation.  This  second  exit,  will  be  at  the  south  through 
the  old  Muldoon  shaft  and  through  a  series  of  raises  that 
are  being  carried  in  the  south  end  of  the  mine. 

Msiftiioiaail  E.HagaEti©e5r  IRlesepve 

In  a  circular  letter  recently  issued  by  the  Joint.  Com- 
mittee of  the  Engineering  Societies,  it  is  reported  that  its 
desired  legislation  was  embodied  in  the  Army  Reorgani- 
zation Act  of  L916,  passed  I".  Congress,  and  effective  July 
1,  1916. 

This  bill  contained  provisions  for  the  organization 
of  an  Officers  Reserve,  including  engineers.  The  War  De- 
partment will  soon  issue  an  imitation  to  the  engineers  of 
the  country  to  apply  for  commissions  in  the  Reserve 
Corps  of  Engineers.  Information  will  then  be  available  as 
to  the  requirements  for. commissions  graded  from  second 
lieutenant  to  major  and  the  method  oi  procedure  necessary 
to  secure  commissions. 

The  following  is  a  brief  abstract  of  the  Act  relating  to 
the  < (ffieers  Reserve : 

For  the  purpose  of  securing  a  reserve  of  officers  available 
for  service  as  temporary  officers  in  the  regular  army    .    .    . 

there  -hall  l rganized  an  Officers  liYserve  Corps  of  the 

regular  army.  The  corps  shall  consisi  of  sections  corre- 
sponding to  the  various  arms,  stall'  corps,  and  depart- 
ments of  the  regulars.  A  member  of  the  Officers  Reserve 
Corps  shall  not  he  subject  to  call  for  service  in  time  of 
peace. 

The  President  alone  i.-  authorized  to  appoint  and  com- 
mission tl Eficers  in  the  various  sections  of  the  reserve 

corps.  Commissions  shall  be  in  force  for  .">  years  unless 
sooner  terminated  at   the  discretion  of  the   President. 

In  time  of  threatened  or  actual  hostilitiei .  the  President 
•i  is  of  the  Officers  Reserve  Corps  to  tem- 
porary duty  with  the  regular  army  in  grades  which  cannot 
lor  the  time  being  he  filled  bj    promotion  or  to  duty  as 
officers   in    volunteer  or  other  organizations. 

The  Secretarj  of  War  is  authorized  to  order  reseru 
cers  to  duty  with  troops  lor  field  exercises  or  for  ins 
tion,   for  periods  not   exceeding  15  days  in  one  calendar 
year  during  which  such  officers  will  receive  the  pay  and 
allowances  of  thei     i   spei  tive  grades  in  the  regular  army. 
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MARIGOLD  NO.  5  DREDGE  DIGGING  IN  THE  YFHA   BASIN'  FIELD.  CALIFORNIA 
This  new   lti-fii.ft.  dredge  of  the  Marysville  Dredging  Co.  began  operating  May  7.  1916.  construction  having  been  started 
Dec.  27.  1915.     It  is  an  all-steel   dredge,  designed  to  dig  70  ft.  below  water  level  and  a  barrk   20  ft.  above.      It   was   built   by 
the    Union    Iron    Works    Co.    and    contains    a    number    of   new  features.     Total  weight  is  over  2,000  tons,  and  the  cost  of  the 
dredge  over  Jioo.ono 


FLOOR   IX  THE  FEDERAL  LEAD  CO.'S  MILL.   FLAT    RIVER. 
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TOWN  OF  GOLDROAD   IN  MOHAVE  COUNTY,  ARIZONA,   ABOUT  ONE  MILE  PROM  OATMAN 


COTTRELL    PRECIPITATION    PLANT    ON    NO.    2    ROASTER   FLUE  AT  ANACONDA.  MONT, 
ination  of  any  possible  smoke  nuisance 
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Dip  aiad  Sts3iM.e  Gi&icsyilaiiiioir&s 

Eteft  rring  to  the  article  entitled  "Dip  and  Strike  Cal- 
culations from  Drill-Hole  Data."  by  George  E.  Burton, 
in  the  -lulu-Hal  of  July  15,  I  wish  to  call  attention  to  a 
paper  dealing  with  the  same  subject  in  the  Journal  of 
Apr.  11.  1914.  The  final  equation  lor  the  angle  which, 
in  combination  with  one  of  the  given  bearings,  gives  the 
strike  of  the  vein,  may  in  the  last  analysis  ba  consid- 
ered analogous  in  both  papers.  It  would  seem,  however, 
that    not   onl\    is   the   derivation   of  the   equation   in   my 


&P^b£iA 
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DIP   AND   STRIKE   CALCULATIONS 

solution  infinitely  simpler,  but  the  final  formulas  them- 
selves are  much  simpler  in  that  the  values  abed  are  elim- 
inated   therefrom   and    combined    int te    unmistakable 

term  "m."  This  makes  the  formula  easy  to  remember 
and  much  handier  for  a  universal  application  to  numer- 
ical   problems. 

The   formulas   referred   to  and   applied   to    Fig.    1,  as 
adopted   from    Mr.    Burton's   paper,  are: 


I  mi  li   = 


mm  n 

ill   +  COS  II 


III  II 

In,: 


If  it  is  preferred  to 


anil 


(  180°  - 
directly, 


Tun  li  = 


M;.    formula   for  the  angle  o'f  dip  is 


,,.  tan  3 

sm  li 


(1) 

e). 

the  formula 

(2) 

(3) 


y  the  formula-  to  a  numerical  problem  : 

Draw  any  irregular  triangle,  ABC,   Pig.  2,  assuming, 

for  ii  -'  .    bore  hole  whose  bottom  is  high- 

1  -'■   -'    '■■  le   n  hose   bottom    is   the   uexl 

highest,  B  I  holi   «  hose  bottom  is  the  lowest. 

Always  proi  .    ,,     highest  with  the 

uexl  hi                     CA  in  the  a                ..■  e  I    to  a  point 

I>  and  connect    D  v.  i;  Q   (lllr  ,..,.,., 

The  angle  6  is  always  at  this   i   D;  the  angle  ft  is 

always  the  adjoi  ,    .,,•'  iu„ 

clination  of  lim  -  ,     ,,r  ,;„    \., 

to  the  bottom  i  ,         ilways 

l!l"  surveyed   b  v,  at  the  highest  bore  hole. 


This  is  all  there  is  to  be  remembered  in  my  formulas, 
whereas  in  Mr.  Burton's  the  relative  position  in  space 
as  well  as  the  respective  meaning  of  the  distances  abed 
and  that  of  the  angles  8  and  e  would  have  to  be  remem- 
bered in  order  to  apply  these  values  correctly  in  a  numer- 
ical problem. 

The  much  quicker  graphical  solution  in  my  paper  will 
usually  give  results  sufficiently  accurate  for  all  practical 

problems.  ThEODOB!    SlMONS. 

Butte,   Mont..  July  20.   1916. 


EMp  dirndl  SfhraHi©  C©.flctmS®\^H©iniS 

In  the  -Journal  of  July  15.  in  an  article  by  George 
E.  Burton,  entitled  "Dip  and  Strike  Calculations  from 
Drill-Hole  Data,"  it  seems  to  me  that  his  solution  is  un- 
necessarily long  and  cumbersome.  A  simpler  solution 
would   be  as   follows : 

In  the  diagram,  suppose  three  drill  holes.  X.  Y  and  Z. 
Of  these.  X  strikes  the  ore  (or  rock)  at  an  elevation  a. 
Y  strikes  it  at  6  elevation,  Z  strikes  it  at  elevation  c. 
Supose  c  elevation  is  the  lowest  and  that  b  is  lower 
than  a.  Then  in  a  known  distance  z  or  XY  the  seam 
drops  h-a  ft.  It  is  only  necessary  to  extend  the  line  XY 
to  l>.  a  point  where  the  elevation  of  the  seam,  produced, 
would  eqVial  the  elevation  c,  and  connect  Z  and  D. 
This  line  Zl>  is  the  strike,  and  its  bearing  may  be  fig- 
ured from  the  triangle  XDZ,  in  which  XD.  XZ  and 
the  angle    YXZ  arc  known. 

To  deteremine  the  .lip.  assume  a  line  from  Y  at  right 
angles  t<>  Zl>  and  intersecting  it  at  E.    The  elevation  of 

EkvofSeam'c 

_  Y-£7eyfc 


I'll'    AND   STRIKE   CALCULATION'S 

the  -cam  at  /■.'  i-  the  same  as  at  Z  and  IK  since  it  intersects 
the  line  of  strike  between  Z  and  P.  The  line  YE  repre- 
sent- the  hypotenuse  of  a  right  triangle,  since  it  lies  along 
the  dip.  In  the  second  diagram  YF  is  the  difference 
in  elevation  between  the  seam  at  )'  and  the  seam  at  E. 
or  c-b.  EF  is  the  actual  distance  on  the  diagram  at  Fig. 
1  represented  by  YE.  since  it  is  the  projection  of  YE 
on   the   horizontal    plane.      Since    (Fig.   2)    YF  and   EF 

are  both  known,  tan  a  =    ,,  .,=  angle  of  dip.    The  actual 

EF  6  ' 

distance  YE  on  Fig.  l  (EF  on  Fig.  2)  may  be  figured 
from  the  right  triangle  YZE  (Fig.  1).  since  YZ  and 
the  angles   YZE  and  EYZ  are  known. 

Negaunee,  Mich.,  July  19,  191H.  J.  F.  Hanst. 
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The  Bawdwin  mine  of  upper  Burma  is  probably  the 
greatest  body  of  silver-lead-zinc  ore  whose  exploitation 
has  been  successfully  consummated  in  the  last  decade.  At 
a  recent  London  meeting  of  the  Burma  Corporation  Ltd., 
Theodore  Boover  made  a  report  on  the  progress  made  in 
the  past  six  months,  the  outstanding  features  of  which 
follow: 

Begun  in  April.  191  I.  and  driven  by  hand  labor  for 
eighl  months,  the  Tiger  tunnel  beading  advanced  at  the 
rate  of  100  ft.  per  month.  I'pon  installing  mechanical 
equipment  in  January,  1915,  the  rate  of  progress  for 
the  12  months  Eollowing  was  350  ft.  per  month  working 
from  one  heading  only.  Since  the  completion  of  an  in- 
ternal shaft  down  to  tile  tunnel  level  in  January.  L916, 
work  has  progressed  at  the  rate  of  110  ft.  per  month 
working  from  two  headings.  With  only  910  ft.  to  drive 
the  completion  of  the  tunnel  is  now  expected  in  September. 

In  the  years  past,  the  smelter  has  been  employed  large- 
ly upon  old  Chinese  slag  using  only  about  10$  mine 
ore  with  'JO',  slag.  With  the  approaching  exhaustion 
of  this  slag,  however,  the  proportion  of  mine  ore  in  the 
charge  has  been  increased  to  50%  in  recent  months,  with- 
out any  disastrous  decrease  in  the  amount  of  metal 
produeed. 

During  the  last  six  months  reported  1,000  ft.  of  drift. 
1,150  ft.  of  crosscuts,  and  400  ft.  of  raises  have  been 
driven.  As  a  result  of  this  work  the  orebody  has  been 
increased  on  the  third  level  to  an  area  of  67,700  sq.ft..  on 
the  fourth  level  to  7 2. 1 »)<)  sq.ft.,  and  on  the  sixth  Level  to 
■'{,!)00  sq.ft.  One  of  the  crosscuts  on  the  third  level  shows 
a  phenomenal  width  of  136  ft.  of  high-grade  ore. 

This  development  has  increased  the  proved  ore  by  350,- 
000  tons  bringing  the  total  to  2,085,000  tons,  and  in- 
creased the  probable  ore  by  '.'DO. 000  tons  making  the 
total  765,000  tons.  Anticipated,  or  speculative,  ore  is 
now  placed  at  650,000  tons,  thus  bringing  the  probable 
total  in  the  mine  above  the  Tiger  tunnel  level  to  3,500,- 
000  tons. 

Remarkably    ETigh-Ghade  Oiiebody 

An  inner  core  of  the  orebody  above  delineated  is  de- 
scribed as  a  phenomenal  high-grade  body  150  ft.  long 
mill  35  ft.  wide  on  the  third  level,  which  assays  :!:;  oz. 
silver,  37^5  lead  and  23$  zinc,  or  60 $  solid  metal.  On 
the  fourth  level  its  dimensions  are  850  ft.  long,  and 
15  ft.  wide,  assaying  42  oz.  silver,  42^  lead  and  24% 
zinc,  or  a  total  of  669?  solid  metal.  These  two  levels 
are  connected  by  raises  driven  all  the  way  in  solid  ore 
assaying  44  oz.  silver.  41%  lead  and  26$  zinc,  or  a 
total  of  6* $  solid  metal.  It  is  estimated  that  this  block 
contains  at  leasl  600,600  tons  averaging  about  31  oz. 
silver,  40$   lead,  and  23$   zinc,  or  60$   solid  metal. 

On  the  basis  of  milling  experiments  so  far  made,  it 
is  estimated  that  the  whole  orebody  of  3,500,000  tons 
above  the  Tiger  tunnel  will  he  handled  at  an  average 
profit  of  at  least  £3  per  ton  totaling  between  £10,000,000 
and    t'1 2.000,000. 

A  plant  for  the  treatment  of  1,000  tons  of  ore  per 
day  is  now  being  designed,  and  when  finished  it  should 
show  a  profit  of  at  least  £1,000,000  per  annum.  Additional 
capital  to  the  extent  of  £200,000  is  necessary  to  complete 
this  plant  and  development  so  far  undertaken.  The  com- 
pany has  £95,000  cash  resources  uncalled  for  at  the 
present  time. 


During  1915  the  mine  produced  14,000  tons  of  lead 
from  which  was  realized  ;,  eriKS  return  of  £325,000.  Dur- 
ing L916,  il ipni  is  expected  to  be  a-  greal  as  1915  for 

which  £30  per  ton.  or  El  more  than  in  1915,  1-  expected 
will  he  realized,  increasing  the  1915  income  by  about 
£100.000.  In  other  won]-  the  profits  during  constru 
of  the  ecu  planl  arc  expected  to  finish  paying  for.i1  in,  e 
the  preseni  smelter  plant  will  treat  3,000  ton-  per  month 
of  high-grade  on  which  the  profit  is  CI   per  ton. 

TuHiraggsfieKa  Sara  Dimy©  Cotmim^,,  CsiMff. 

The  tungsten  development  and  operation  at  Bishop, 
Inyo  County,  has  advanced  to  a  point  where  the  camp 
is  no  longer  a  prospect.  Two  companies  are  preparing 
for  extraction  ami  milling  ore  ami  on  a  scale  that  in- 
dicates the  establishment  of  a  permanent  camp.  The 
Standard  Tungsten  Co.,  which  was  practically  the  pioneer 
in  the  field,  sold  a  part  of  its  hoi. lings  to  the  Tungsten 
Mines  Co.  ami  erected  a  first  mill  of  50  tons"  daily  capai 
nv.  The  company  is  uow  adding  to  the  capacity  of  the 
mill  another  50  Ions.  Ore  has  been  extracted  and  nulled 
to  the  amount  of  aboul  200  tons  of  tungsten  concentrates. 
A.  J.  Clark  is  president  and  L.  Porter  general  manager 
of  this  company,  which  is  a  close  corporation.  The 
Standard  mill  is  equipped  with  Dodge  crushers,  Davis 
rolls  and  Ishel  tables.  The  ore  is  extracted  by  quarrying 
and  will  he  carried  to  the  mill  by  an  incline  surface  tram- 
way 1,600  ft.  Ion-,  being  built  by  Fulton  Iron  Work.-. 
of   Los    Angeles. 

Construction  or-  4   Modern   Mill 

The  Tungsten  Mines  Co.  is  also  a  <lose  corporation, 
of  which  T.  M.  Townsend  is  president,  L.  L.  Stevens, 
general  manager  ami  Cooper  Shaplej  superintendent. 
This  company  is  building  a  300-ton  modern  mill  equipped 
with  Allis-Chalmers  rolls.  The  mill  is  situated  about 
halfwa\  between  the  two  mine  openings.  Development 
is  done  by  tunnels.  One  of  these  openings  will  furnish 
the  first  ore  that  goes  to  tin-  mill,  and  a  substantial 
surface  track  is  being  constructed  for  hauling  tin  ore 
in  ears  direct  from  the  tunnel,  a  distance  of  100  ft. 
This  track  runs  across  the  end  of  the  gulch  near  the 
portal  of  the  tunnel  and  continues  along  the  side  of  the 
gulch  to  the  mill.  Haulage  will  he  by  locomobile  engine 
rigged  on  a  truck  constructed  at  the  shops  of  the  com- 
pany in  camp.  The  tungsten-hearing  ore  in  this  camp 
is  a  scheelite,  which  is  associated  with  garnet.  The 
country  rock  is  granitic.  The  situation  is  in  a  narrow 
canon  locally  known  as  Deep  Canon.    At  the  bead  of  this 

car or    gulch,    the    formation    inclosing   the    scheelite 

i-  exposed   by  large  croppings  ami  in  the  Standard  Co. 
holdings  so  boldly  exposed  that  it  forms  a  quarry. 

The  camp  has  naturally  an  aspect  of  newness,  hut 
at  the  same  time  a  very  positive  appearance  of  pel  ma 
nence.     The  offices  ami  stores  ami  some  of  the  dwellings 

are    neat,    portable    w len    bouses.      There    are    also    a 

number  of  substantia]  tents  occupied  a-  dwellings.  But 
im  -1  of  all,  the  permanent  construction  and  installation 
of  treatment  plant-  and  practical  methods  adopted  in 
mining  and  extracting  the  ore  are  indicative  of  the  pur- 
rs to  make  the  camp  a  pei  manent 
produi  The  situation  is  aboul  31 

lie  road  to  the  town  is  by  no  means  a 
good  one.  though  sufficient  excuse  may  b< 
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tact  thai  all  the  machinery  going  into  the  installation 
of  the  mills  has  been  wagon-  or  motor-hauled  from 
Law-,  the  railroad  station  on  the  narrow-gage  branch 
on  the  Southern  Pacific,  which  runs  south  from  Tonopah 
Junction  to  Eeeler.  Bishop  is  situated  six  miles  off 
from  the  railroad,  which  is  a  distinct  disadvantage  to 
the  town,  hut  since  the  dependence  of  the  town  is  largely 
upon  agriculture  and  horticulture  in  Owen's  Valley,  the 
people  of  Bishop  are  aol  much  disposed  to  grumble  about 
inadequate  railroad  transportation  convenience.  The  per- 
manent establishment  of  the  Tungsten  Mines  Co.'s  camp 
will  most  likely  awaken  the  people  of  Bishop  and  Inyo 
County  to  the  aecessity  for  better  wagon  roads  and  more 
adequate  rail  transportation. 
m 
Tlhe  Snlvefi3  P©s£ft5©E&  aim  dhfinaa 

The  position  of  silver  in  China  has  a  very  strong  effect 
cm  the  market.  Concerning  it  Messrs.  Samuel  Montagu 
&  Co.  write  from  London  as  follows: 

"The  situation  of  silver  at  the  present  time,  considered 
from  the  point  of  view  of  China,  is  more  than  usually 
interesting.  The  rise  in  the  price  to  the  neighborhood 
of  37d.,  which  took  place  in  the  early  part  of  May,  could 
not  fail  to  affect  strongly  the  trade,  prices  and  currency 
of  that  country,  all  of  which  depend  largely  upon  the 
gold  value  of  silver.  In  the  case  of  so  vast  an  extent 
of  territory  as  China  and  one  so  ill-provided  with  com- 
munications, the  influence  of  silver  prices,  though  sure, 
can  only  permeate  in  a  slow  fashion,  and  it  is  possible 
that  recent  sales  on  Chinese  account  were  set  in  motion 
by  the  rise,  even  though  it  occurred  10  weeks  ago. 

•"Another  cause  of  the  freedom  with  which  China  has 
sold  silver  may  have  been  the  moratorium  proclaimed 
in  that  country.  A  suspension  of  specie  payments  would 
create  a  fear  in  the  minds  of  the  Chinese,  always  upon 
their  guard  against  officialdom,  lest  their  silver  treasure 
might  be  annexed.  Thus  a  steady  flow,  as  secret  as  pos- 
sible, would  ensue  toward  the  Treaty  Ports.  The  accumu- 
lation of  such  fresh  stocks  would  naturally  provoke  sales 
of  silver  to  India  and  London. 

Possible  Expokt  of  Silveb 

"The  permanent  currency  requirements  of  China  how- 
ever, must  not  be  overlooked.  It  is  only  possible  to 
hazan  -  to  the  amount  of  silver  of  which  China 

has  lien  relieved  during  the  last  year  and  a  half,  but 
without  doubt  it  i-  extremely  large.  Shipments  to  the 
■  of  8,500,000  taels  were  made  on  Russian  account 
in  1915.      '  third  of  that  amount  to  have  been 

remitted  in  the  current  year,  the  total  during  18  months 
would  13,000,000   <>■/..     Add    to   this   at    least 

oi  di  llan  sold  to  the  Indian 
•  the  Indian  Bazaars  and  London,  and  a  total 
000,000  o/.  is  arrived  at.  No  one  at  all  conversant 
with  the  currency  requirements  of  China  can  imagine 
that  thai  country  can  dispense  with  so  large  an  amount 
"f  it-     '  mgth  of  time,  for  in  normal 

times  i  nnually  an  an nt  of  the  world's 

supplies  win  h  ompares  appreciably  with  the  total  lately 
disgoi  ; 

"Hence,  China  will  have  to  make  good 

this  efflux  ■  urn  of  the  silver  may 

coincide  with  an  agrei  ,    inces  recently 

a  variance,  and  •  A  0f  public  confidence  which 


would  follow  that  event.  It  should  be  borne  in  mind 
that  the  extent  of  the  anticipated  replacement  would 
depend  upon  the  price  of  silver.  The  higher  the  price 
the  less  silver  is  likely  to  flow  back. 

"The  rumored  loan  of  £6,000.000  to  be  made  to  China 
by  the  United  States  may  be  remitted  partly  in  silver, 
though  the  latter  country  will  endeavor  to  send  as  large 
a  proportion  as  possible  in  manufactured  goods." 


TlaEties 

For  the  first  time  in  its  history,  the  American  Insti- 
tue  of  Mining  Engineers  will  hold  its  meetings  within 
the  State  of  Arizona.  A  special  train  will  leave  New 
York  on  Thursday,  Sept,  14,  at  5:30  p.m.,  but  mem- 
bers and  guests  may  join  it  at  other  points  en  route. 

Arrived  at  Santa  Rita.  X.  M..  on  Monday,  Sept.  18, 
an  inspection  will  be  made  of  the  Chino  Copper  Co.'s 
mines  and  also  of  the  Empire  Zinc  Co.'s  mill,  arriving 
at  Hurlev  in  the  afternoon  for  inspection  of  Chino. 

The  program  at  Douglas,  Ariz.,  the  next  day,  includes 
visits  to  the  reduction  works  of  the  Copper  Queen  and 
of  the  Calumet  &  Arizona  companies.  The  first  technical 
sessions  will  be  held  in  the  afternoon  and  evening  on  the 
subjects   of  smelting  and   leaching   respectively. 

Wednesday,  Sept.  20,  will  find  the  party  at  Bisbee  for 
an  early  visit  to  the  mines  of  the  district,  to  be  followed 
in  the  afternoon  by  a  technical  session;  subject,  "Mining 
and  Geology  of  the  Warren  District."  The  evening  will 
be  given  over  to  a  banquet  and  social  evening. 

Arrived  at  Globe  the  next  morning,  the  party  will 
visit  the  mines  and  reduction  works  of  the  Old  Dominion 
company.  The  subject  of  the  afternoon  technical  session 
will  be,  "Concentration  and  Flotation."  The  evening's 
banquet  will  be  followed  by  a  technical  session  on  the 
subject  of  fine  grinding. 

Friday  Sept.  22.  will  be  spent  in  a  visit  to  the  reduc- 
tion works  of  the  International  Smelting  company  and 
the  concentrators  of  both  the  Miami  and  Inspiration 
companies.  The  technical  session  of  the  afternoon  on  the 
subject  of  mining  and  smelting  will  be  followed  by  a 
banquet  and  social  evening.  The  Ray  Copper  Co.  will 
welcome  members  and  guests  who  desire  to  visit  its  mine 
at  Ray.  but  those  taking  this  trip  must  rejoin  the  party 
at  Phoenix. 

Sunday,  Sept.  24,  is  bound  to  be  a  memorable  day. 
Arriving  at  the  Grand  Cation  of  Arizona  at  8  a.m.,  a  visit 
will  be  made  to  the  river  6,000  ft.  below  the  level  of  the 
plateau.  Leaving  the  Grand  Canon  at  7  :  40  p.m.  Sunday 
night,  the  return  will  be  made  via  Alberquerque,  Kansas 
City,  and  Chicago,  reaching  New  York  on  Sept.  28. 


Ct&ile 

The  production  figures  of  the  Chile  Exploration  Co., 
which  is  the  operating  company  owned  by  the  Chile 
Copper  Co.,  for  the  first  six  months  of  1916,  are: 

PRODUCTION   OF   CHILE    EXPLORATION    CO. 
1914     '  Lb. 

January,   actual    2,066, .  >>2 

February,  actual    3.144.4S0 

March,  actual    3,536,796 

April,     actual      ■ 3.702.327 

May,    cabled    3,664,000 

June,   cabled    3,610.000 

In  future  the  company  will  publish  its  production 
figures  monthly. 
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Tlhe  AweiPSig©  Pirace  of  Copper 
is*  29115 

All  the  principal  copper  producing  companies  now 
having  made  their  public  reports  for  L915,  if  they  do 
so  at  all,  it  is  possible  to  compare  their  average  receipts 
for  copper  in  thai  year  and  also  make  comparison  with 
our  quotational  average,  as  in  previous  years.  Let  it 
be  noted  at  the  outset  thai  1915  was  a  phenomenal 
period,  and  one  in  which  conditions  were  extraordinarily 
confused;  also  that  many  of  the  important  producers 
which  previously  had  reported  both  their  gross  price 
(including  freight  to  delivery  point  of  the  refined  copper, 
etc.)  and  net  price,  in  1915  gave  only  one  figure  with- 
out explanation,  leaving  it  uncertain  whether  it  stood  for 
the  gross  or  net.  In  certain  cases  it  is  possible  to  deduce 
clearly  that  the  gross  price  is  given,  and  probably  that 
is  so  in  most  of  the  other  cases  unless  the  contrary  he 
stated.  Anyway,  it  may  he  accepted  that  the  several 
reports  in  the  accompanying  table  do  not  mean  the  same 
thing;  also,  that  the  difference  between  net  and  gross 
price  in  1915  was  larger  than  usual,  owing  to  the  greatly 
increased  cost  of  delivering  copper  both  at  home  and 
abroad,  but  especially  the  latter. 

However,  a  more  important  discrepancy  arises  from 
whether  the  companies  reported  their  average  receipt  on 
the  basis  of  copper  sold  and  delivered  or  on  sales  alone. 
The  year  was  one  of  steadily  rising  prices,  which  by  the 
end  had  advanced  hugely  as  compared  with  the  begin- 
ning; and  moreover,  the  production  and  sales  expanded 
in  volume  during  the  year.  Indeed,  during  the  first 
quarter,  when  copper  was  low.  about  all  the  companies 
were  operating  on  a  curtailed  basis  and  prices  were  then 
at  the  lowest.  As  the  price  advanced  in  the  second 
quarter,  production  was  increased  and  the  latter  tendency 
continued  throughout  the  year,  and  there  was  a  large 
carry-over  of  copper  produced  and  sold  in  1915,  but  not 
delivered  and  paid  for  until  1916. 

If,  therefore,  a  producer  reckoned  the  proceeds  of  his 
1915  production,  awaiting  the  returns  for  such  of  it  as 
was  delivered  in  1916,  he  obtained  the  credit  of  a  much 
higher  figure  than  another  producer  who  reported  only 
what  he  had  sold  and  delivered.  For  example,  the  North 
Butte  company  delivered  19,725,510  lb.  @  16.70:!c.  per 
lb.,  but  it  sold  27,805(,869  lb.  (5  18.114c.  With  condi- 
tions as  they  wcvf,  the  quantitative  average  should  have 
exceeded  the  arithmethical  quotational  average. 

The  discrepancy  among  the  returns  id'  the  several  pro- 
ducers is  explained  to  a  large  extent  in  the  ways  previous- 
ly indicated.  The  fact  that  Phelps,  Dodge  &  Co.  obtained 
only  16.079c.  does  not  mean  thai  its  sales  department 
was  asleep,  but  simply  that  its  accountants  reported  only 
the  copper  that  had  been  produced  and  realized.  Others 
evidently  reckoned  the  copper  produced  in  1915,  but  not 
delivered  and  paid   for  until    1916. 

It  cannot  be  deduced  positively  from  the  Hayden- 
Jaekling  reports  just  what  their  figures  mean.  The 
Utah,   Nevada,   Chino   and    Ray    companies    reported    an 
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aggregate  of  336,350,381  lb.  (3    17.524c.     All  this  co 
"as  sold   by  the  American   Smelting   and    Refining  Co., 
which   reported  a   production   of   551,798,000   lb.    valued 
at  L6.13c.  The  returns  of  other  com] ies  selling  through 

that  agency  were  more  in  line  with  the  latter  figure  than 
the  former.  In  mi  |  there  was  no  such  discrepancy,  for 
I  he  matter  of  carry-over  does  not  make  so  great  a  differ- 
ence when  the  prices  over  the  turn  of  the  years  is  nil 
very  different,  as  often  is  the  case.  The  Hayden-Jackling 
companies  in  1914  reported  275,938,710  lb.  of  copper 
sold  at  an  average  of  L3.313c,  while  the  American 
Smelting  and  Refining  Co.  reported  a  production  of 
529,686,000  lb.,  valued  at  13.46c. 

COPPER  SALES  IN  L915 

Company  Lb.                  Proc Is  Av    Price 

Chino 64,887.788  $11,303,057  17  42c.  (a) 

Miami.                             41,907,754  7,262,884  17.331(b) 

Nevada  Consolidated  62,726,651  11,069,671  17.647(a) 

North  Butt.                    19.720,010  3,294,752  16.703(c) 

.I'lielps,  I),  „lge  ,v  I'.i  194,925,60s  :il  ,342,09s  11.079(d) 

Ray  Consolidate).                60,338.930  10,470.274  17  352  en 

I     S   Sm.,  Ref.  an.)  Min  26,923,674  4,895,532  Is  188  ., .) 

Utah  Copper  Co 148,397,001.  26,235,331  17  079(a) 

Total  619,832,987  17.299 

E   .V  M    .1   average 17  275 

(a)  Probably  figured  on  copper  produced  and  sold  in  1915  hut  partly  delivered 
and  paid  for  in  1910      Whether  gross  price  or  net  price  not  Btated 

(b)  Gross  price. 

(c)  Produced  and  delivered  in  1915.  Whether  gross  price  or  net  price  not 
stated. 

(d)  Produced  and  delivered  in  1015     X.t  price 

(e)  Average  of  sales.     Whether  gross  price  or  net  price  not  stated. 

PRODUCTION,  SALE  AND  PRICE  FOR  COPPER  FOR  11  YEARS  (a) 

Total  Pounds  Average  Quotational 

Year  Production  Reported  Realized  Average 

1905  219.000,000  S2,372,955  15  597  15.699 

1906  224,071,000  113,411,645  19,146  19.616 
1007                220,317,041              66,316,025             18  043                20.661 

1908  222,267,444  125,949,248  13  348  13.424 

1909  226,602,134  136,005.773  13.221  13  335 

1910  221.400.S64  126,710,763  12.96  13.039 

1911  216.H2.S67  135,329,098  12.657  12.634 

1912  1,228,333,298  552,155,308  15  841  16  341 

1913  1,406,448,665  658,533,402  15  222  15  269 

1914  1.342.634,206  566,687,750  13.458  13  602(b) 

1915  1,411,652,418  619,832,987  17.299  17   275 

(a)  Up  to  1912  the  figures  represent  Lake  copper  production  and  sales,  but  few 
of  the  producers  of  electrolytic  making  detailed  reports  in  that  time.  Beginning 
with  1912.  the  figures  represent  electrolytic  copper  only.  The  figures  for  "pounds 
reported"  and  "average  realized"  do  not  include  the  United  Metals  Selling  Co. 
(Anaconda!,  which  does  not  publish  these  details.  However,  it  is  a  reasonable 
assumption  that  its  results  were  not  very  different  from  those  of  the  other  com- 
anies,  for  John  1)  l!\.m  In-  stated  that  in  the  10  years  ending  with  1913  hi 
companies  Bold  '  ,560,000,000  lb  « >f  copper  at  an  average  of  14.82c,  delivered  to 
tic  buyers  in  Europe  and  America.  This  would  be  equivalent  to  14  02'"  14.67c, 
let  cash.  New  i,.il.  Mining  the  same  10-year  period,  Phelps,  Dodge  A  Co 
reported  an  average  of  14.56c.  per  lb.,  net  cash.  New  York,  actually  realized 
The  arithmetical  mean  of  the  quotational  averages  for  electrolytic  copper  in  this 
period  is  15  06c. 

(b)  Average  for  nine  months  No  quotations  in  August,  September  and 
October.  However,  the  bulk  of  the  copper  s,.l.l  in  191)  was  disposed  of  before 
and  aft.  i  those  months,  wherefore  the  comparison  on  the  nine  months'  basis  is 
approximately  correct. 

A  comparison  of  the  production  of  copper,  the  quantity 

reported    produced    and    delivered    or    produced    and    sold. 

tln>  average  price  received  and  the  Journal's  quotati I 

averagi  —  all  these  figures  extending  over  a  series  of 
year — is  given  in  an  accompanying  table.  The  quantity 
sold,  from  which  the  average  is  computed,  is  really  larger 
in  proportion  to  the  production  than  is  indicated  by  the 

table,    for   upward    of   200,000, )    lb.    annually    of    the 

A.  S.  &  R.  <'o.  is  sold  at  about  the  same  price  as  reported 
fur    Utah.    Chino.    etc.    the    sale-    of    that    agency    being 
divided  proportionately  among  the  constituent  produ 
The  largest    part  of  the  remainder  of  the  product  i 
represented  by  the  Anaconda  sales,  the  average  of  which 
is  not  given  in  the  official  report  of  that  company. 
The  einent  between   the  average  realized  by 
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eighl  companies  in  the  sale  of  about  (520,000,000  lb.  of 
copper  in  L915,  as  officially  reported  by  them,  and  the 
quotational  average  of  the  Journal  is  more  of  a  coin- 
cidence  than  a  check,  for  the  realization  is  figured  on 
proceeds  computed  in  different  ways.  Nevertheless  the 
actual  agreement  was  probably  about  as  close.  The 
average  realized  by  the  companies  for  their  copper  pro- 
duced and  delivered  in  1915  was  probably  about  10.08  to 
16.50c,  net  cash,  New  York.  The  average  realized  on 
-  was  probably  about  1 1 '  |C  net  cash,  New  York. 
Reverting  to  the  discrepancy  among  the  company  re- 
ports for  1915,  when  it  was  unusually  wide,  it  would  be 
an  improvement  if  all  the  producers  would  reduce  their 
figures  to  a  uniform  basis  of  net  price  and  according'  to 
a  uniform  system  of  accounting.  This  is  desirable  not 
only  for  the  purpose  of  comparison,  but  also  for  precise 
knowledge  of  just  how  the  companies  stand.  So  long  as 
-  are  al  sixes  and  sevens  in  this  particular,  there 
i-  a  danger  of  confusion  about  overlaps,  which  there 
would  not   be  if  things  were  reduced  to  a  uniform  basis. 

The  next  award  of  the  gold  medal  of  the  Mining  and 
Metallurgical  Society  of  America,  which  will  be  made 
in  January,  1!>K.  is  to  he  for  distinguished  service  in 
the  art  of  smelting  metals  other  than  iron.  It  is  rather 
unfortunate  that  we  have  no  g 1  term  for  the  descrip- 
tion of  that  branch  of  .metallurgy  and  are  obliged  to 
refer  to  it  as  "non-ferrous,"  smelting,  or  more  broadly 
"non-ferrous"  metallurgy.  There  is  a  similarity  among 
the  metallurgies  of  copper  and  lead,  and  even  of  zinc,  tin 
and  antimony.  Between  those  metallurgies  and  that  of 
iron  there  is  a  great  practical  difference,  wherefore  there 
is  a  sharp  division  which  is  indicated  by  the  terms 
"ferrous"  and  ••non-ferrous'-  in  default  of  anything  better. 

In   selecting   i -ferrous  smelting   for  its  next  subject 

the  council  of  the  Society  means  practically  copper  smelt- 
ing, for  two  reasons,  viz:  (I)  Copper  smelting  is  more 
important  industrially  by  far  than  any  other  kind  and 
(2)  there  i~  no  other  branch  of  the  art  in  which  there 
have  been  major  improvements  save  perhaps  in  the  case 
of  lead.  In  tin  there  has  been  nothing,  though  elec- 
trolyi  i  may  become  a  major  development.     In 

antimony  the  Eerrenschmidt  method  is  without  doubt 
an  imp  ol  outstanding  character,  hut  the  metal 

is  of  minor  importance.  In  zinc  the  names  of 
Wetherill  and   If  inventors 'whose  work  made 

important  and  lasting  impres  ions,  rise  among  those  that 
;  honor,  hut  both  of  those  men  are  deceased 
and  ami  zinc-snn  Iters  there  is  no  one  who  has 

put    a    d 

With  i  tallurgj    of  lead   the  condition 

is  different.     Thi  and   development  of  the 

Huntington  and   Heberlein, 

Dwigl  ;  n    great    improvements 

!    time.      T  ,-   not,   however,  confined  to 

lead,  b  ect  ion  h  ith  copper  smelting, 

where!.'  premise  that  the  choice  of 

the  M.  &   M.   Si  practically  copper  smelting. 

In  ci  l  -h  MM1,  of    great    ideas 

1 1  i-  Hill  that 
the  award  of  the  M.  &  M.  medal  is  not  limited  to  mem- 
bers ■  •  •  Anybody  -American  or  foreigner — 
may  he  chosen  for  the  or.  it  it  interesting  to  look 
over  the  field. 


The  development  of  the  great  modern  smelting  plants, 
of  which  the  Washoe  was  the  first,  was  a  thing  of  high 
importance  intlie  art.  With  this  are  associated  the  names 
of  Frank  Klepetko,  the  pioneer,  and  E.  P.  Mathewson 
and  L.  1).  Ricketts.  At  one  time  pyritic  smelting  played 
a  great  part  in  the  metallurgy  of  copper  and -there  were 
several  metallurgists  who  were  eminent  in  it,  paving 
the  way  for  a  process  that  added  greatly  to  the  wealth 
of  the  world.  For  a  long  time  there  was  a  ding-dong 
contest  between  the  blast  furnace  (operated  pyritically 
or  semi-pyritically)  and  the  reverberatory.  The  same 
Mathewson  built  furnaces  of  each  kind  of  previously 
unparalleled  proportions.  The  blast-roasting  process 
overcame  the  fine-ore  trouble  and  seemed  likely  to  estab- 
lished the  lead  of  the  blast  furnace,  when  coal-dust  firing- 
gave  victory  to  the  reverberatory.  With  the  last  feat  the 
name  of  David  H.  Browne  is  undisputably  preeminent. 
An  accomplishment  of  equal  importance  in  technology 
was  the  development  of  the  basic  copper  converter  with 
which  the  names  of  Peirce  and  Smith  are  associated. 
But  before  all  of  these  things  was  that  great  stride — 
electrolytic  refining. 

Here  we  have  a  rich  field  out  of  which  to  select  some 
metallurgist  for  special  honor  as  the  renderer  of  service 
that  in  the  minds  of  professional  men  entitles  him  to 
honor  above  others. 


WlhiSitt  Is  ftlh©  Mattes'  waftfia  ttlh© 


A  question  that  is  asked  us  as  frequently  as  any  other 
is,  "What  is  the  matter  with  the  copper  stocks?"'  It 
might  equally  well  be  asked  "What  is  the  matter  with 
the  railway  stocks,  industrial  stocks  and  good  stocks 
generally?"  In  market  value  all  of  them  have  failed 
to  appreciate  in  comparison  with  the  wonderful  change  in 
their  financial  position.  Columns  have  been  written  on 
this  subject,  pointing  out  how  many  of  the  standard 
copper  stocks  are  selling  for  less  than  they  did  just 
before  the  war  why  should  this  be? 

The  best  answer  to  the  question,  we  think,  was  given 
by  a  writer  in  the  New  York  Evening  Post  last  week, 
who  said  "The  real,  underlying  factor  is  the  fear  of  the 
investing  and  speculating  public  of  the  end  of  the  war. 
That  fear  overshadows  everything.  Military  experts  may 
tell  us  that  the  war  is  going  to  last  at  least  another  year: 
the  public  does  not  know:  it  is  not  confident  that  the 
military  experts  know,  and  it  is  not  betting  its  money 
on  it.  There  is  uncertainty  both  as  to  when  the  war 
will  end  and  as  to  what  will  happen  when  it  does  end. 
We  are  not  sure  there  will  be  a  depression  after  the  war 
is  over,  hut  we  do  not  know;  and  the  uncertainty  is 
enough  to  stop  buying." 

Adding  to  this  the  knowledge  that  there  has  been  large 
selling  in  our  market  of  rails,  industrials  and  coppers, 
which  probably  is  still  going  on,  and  we  have  an  adequate 
explanation  of  the  failure  of  the  stock  market  to  respond 
to  the  improvement  in  corporate  affairs. 

People  in  the  purlieus  of  Wall  St..  intoxicated  by  the 
huge  profits  that  many  of  the  industrial  companies  have 
realized,  have  worked  themselves  into  the  frame  of  mind 
that  causes  the  return  of  peace  to  be  regarded  as  a  bogy. 
How  can  intelligent  thought  be  so  perverted?  The 
return  of  peace  would  be  the  greatest  conceivable  blessing 
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to  mankind,  and  to  his  commerce  and  industry.  It  may 
be  followed  by  disastrous  conditions— even  the  bankruptcy 
of  Europe — and  may  be  not;  but  if  the  Eormer,  things 
will  1"'  the  worse  the  longer  they  be  put  off,  and  if  the 
latter,  the  better  they  will  be.  The  return  of  peace  is 
something  to  be  welcomed,  aol  merely  from  the  humani- 
tarian standpoint  but  also  Erom  the  economic.  That  it 
should  be  regarded  as  a  bogy  is  nothing  but  the  mani- 
festation of  an  unhealthy  growth  in  swinish  minds. 


BY  TIE  WAY 

l luring  1915  secondary  metals  wore  recovered  from 
scrap,  sweepings,  etc.,  in  the  United  States  to  the  value 
of  $114,304,930,  according  to  U.  S.  Geological  Survey. 
v 

While  Dot  generally  regarded  as  interested  in  mining, 
the  appraisement  of  the  estate  of  the  late  J.  1'.  Morgan, 
recently  published,  disclosed  the  fact  that  he  held  at  the 
time  id'  his  death  mining  securities  valued  at  more  than 
$1,000,000.  These  included  $268,000  of  Cerro  de  Pasco 
.Mining  Co.  (.',  debentures,  valued  at  $192,960;  5,500 
shares.  Cerro  de  Pasco  Investment  Co.,  $550,000;  27,784 
share.-.  Champion  Reef  (.old  Mining  Co.  of  India, 
$69,864;  4,730  shares,  Mysore  Cold  .Mining  Co.,  $121,';  16; 
12,000  shares.  North  Star  Mines  Co..  $132,000;  20,000 
shares,  Stratton's  Independence,  Ltd.,  $9,745;  1,125 
shares,  Transvaal  Gold  Mining  Estates,  Ltd.,  $15,759; 
Mr.  Morgan  owned  worthless  stocks  of  a  par  value  of 
more  than  $7,000,000;  among  these  were  shares  in  three 
mining  companies,  probably  acquired  through  trade  .in- 
most of  them  were  not  of  a  type  that  would  have 
appealed  to  him  for  investment;  they  included  4,000 
shares  of  ordinary  and  2,851  of  preferred  shares  of  the 
Nine  Reefs  (iold' .Mining  Co.:  30,000  shares  of  Cande- 
laria  Mining  Co.  and  100,000  shares  of  the  Bassick  Gold 
Mining  Co.  The  total  estate  was  appraised  at  $78,149,- 
02 1  of  which  $18,933,951  was  in  stocks  and  bonds,  a 
nearly  equal  amount  in  ait  collections  in  the  Metropolitan 
Museum  of  Art.  and  about  $5,000,000  was  represented  in 
his  library  which  was  his  crowning  achievement  as  a 
collector.  It  is  interesting  to  note  that  his  mining  securi- 
ties represented  about  5.759?  "''  his  stoek-and-bond 
investments,  an  amount  much  larger  than  would  have 
been  generally  suppos ei  1. 

Disbursements  in  Juh  to  stockholders  by  41  United 
States  mining  companies  making  public  reports  amounted 
to  $11,878,960,  as  compared  with  $11,052,732  in  July, 
1915.  Iron,  industrial  and  holding  companies  allied  to 
minine  paid  $3,842,09-1  m  July,  1916,  as  compared  with 
$2,469,821  in  1915,  while  Canadian.  Central  American 
and  Mexican  companies  paid  $1,201,912  as  compared 
with  $962,129  a  year  ago. 

The  record  of  United  States  mining  companies  for 
lasr  month  is  a  distinct  change  prom  that  of  the  ei 
months  of  the  year,  during  each  of  which  the  amounts 
paid  were  greatly  in  excess  of  the  dividends  of  the  corre- 
sponding period  in  1915.  The  smallness  of  the  increase 
here  recorded  is  probably  accounted  lor  by  the  fact  that 
last  ycai  the  Anaconda  company  paid  its  quarterly 
dividend   in  July,  and   this  year  will  pay  it  in   A 


Also,  Goldfield   Consolidated,  wind,   paid  over  $300,000 

last  year  is  not  now  on  the  list,  and  the  Tenni 
Copper  Co.  passed  its  regular  dividend,  amountn 
ahoiit  $150,000.  Other  companies  which  paid  in  .July, 
1915,  and  not  in  .luh  of  tin-  year  were:  fnterstate- 
Callahan  ($575,000),  Stewart,  ($433,392)  and  Utah 
Consolidated  ($150,000),  as  well  a-  a  few  smaller  one-. 
The  Champion  dividend  was  paid  to  the  Copper  Range 
Co.  and  thi'  Si.  Mary's  Mineral  Land  Co..  each  of  which 
owns  one-half  of  the  stock.  The  payment  by  the  I  I] 
Copper  Co.  was  its  initial  dividend.  The  New  Jersey 
Zinc  Co.  dividend  was  an  extra  of  $10  per  share.  The 
llollinger  payment  of  5c.  a  share  is  the  first  dividend 
on  the  new  stock  of  the  llollinger  Consolidated  Mines 
Co.:  the  rate  is  the  same  as  before,  as  four  shares  of 
the  new  stock  is  equivalent  to  one  share  of  the  old.  The 
Republic  Iron  ami  Steel  paid  the  regular  quarterly  div- 
idend of  $1.75  on  its  preferred  stock  and  -$2  hack 
dividends. 

United  States  Mining  Companies            Situation       Per  Share  Total 

\hmeek   c  Mich  S3  00  $600,000 

(Ulouez,  c              ...  Mich.  2.00  200,000 

Ariz.  Copper,  c Ariz.  0.36  547,162 

Bunker  Hill  &  Sullivan Ida.  0.50  163,500 

Bunker  Hill  Con.,  g Calif  .025  V«ll! 

Caledonia,  l.s.c Ida  .03  78,150 

Camp  Bird,  pfd..  g Colo.  17  110,565 

Center  Creek,  l.z Mo  IS  15,000 

Champion,  c     Mich  6   10                  640, ) 

Continental  Zine.  l.z  Mo  1    00  22.000 

|;1L.|.    ,v   l'.l.i.    Bell.  ...  -  1  I  (a!  05  44.657 

Kneels  Copper  Co.,  c Calif  .01*  22.000 

Golden  Cycle,  g .  Colo.  .02  30.000 

Hecla,  Is'  Ida  15 

limn. -take,  g S.  D.  65 

Inspiration,  c.                 .......                   .  Ariz.  2.00  2,3 

Iron  Blossom,  s  l.g Utah  10  1011,0011 

Iron  Cap  Cop.,  pfd.,  c Ariz.  15  16,558 

Isle  Royale  c                                              .  Mich.  100  150,000 

Joplin  Ore  &  Spelter Mo  04J  LJ  

Judge  Mill    and  Smelt  ,  s.l Utah  25                     120.000 

Kenefick  Zinc,  z       Mo.  10                   20.000 

Nat.  Zine  &  Lead,  l.z Mo  05                      2.1.000 

New  Jersey  Zine,  z U.S.  10  00                 3 

North  Butte,  e Mont.  75 

Osceola,  e                               Mich.  4.00 

Pacific  Mines  Corpn.,  g Calif.  .02                     2,840 

Portland,  g  Colo.  o:-;  

Prince  Con.,  s.l   Nev  .05                     50,000 

Reorg.  Booth,  g I*?  .10                   100.000 

Shattuek-Arizona.  e Auz  1    25 

Silver  King  Coalition I  tah 

Silver  King  Con Utah  .10                       o;.,.,s 

Sueees,.  z  Ida. 

Tonopah  Belmont,  s Nev.  s,  .,,,1 

Tonopah  Extension,  s Nev.  15 

Tonopah  Mining,  a  Nev.  lo                  ... 

United  Verd  Ariz.  ...  

Utah  Apex,  c  I  •  *  -25 

Nm.hea'or.g Cole  93.000 

Yellow  Pine,  z.l.s Nev.  15  150.030 

Iron.    Metallurgical   and    Holding 

panies  Situation       Pi  i  '  hare  Total 

Vn;    Sm    See.  pfd     \       U.  S  81.50  *247.747 

Am   Sm    See  .  Sid    B  ,  375.000 

Bethlehem    Sle,  I.    COm  -  ■       '"  l.H-t. ' 

Bethlehem    Steel,    pfd  I  1     '• ■>  260   390 

Cleveland  (    hit     Iron  17.  8  JO  lf4  253 

He,, nl  lie  lion  .v  steel.  ,  fd  I     S  3  .5  765,634 

Held,  pfd  I      S  I  7".  U7._'.-,0 

i  00  351,115 

(j.g.  S  87i  425,555 

( ■  ,,     i  Situation         Per  Share  Total 

i       J  SO  24 

Cons.   Mi:  B    I  2    50 

On; 

I'M  .05 

McKin',         ;  '  .03 

Nev,  Yorl  &  l-ond  i  C.  A  50  10  1.0  0 

Ninisaine  '  '■  I  300.000 

Peterson  La'k.    i  '  01j 

Porcupim 
Standard  B.  C 

Onl  03 

Onl  12j 

The  totals  for  the  firs!  seven  months  of  the  year  an- 
as follows:  Mining  companies,  $96,533,884,  as  against 
$37,053,776    in    1915;    iron,    metallurgical    and    h 

nies,  $58,311,259,  as  against  $36,633,973  in  1915; 
i       idian,   Mexican  and   Central   America]     n 

599,  as  against  $4,497,751  in  1915.    The  accompany- 
ing table  shows  details  of  the  month's  paym 
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FE3RS0HAILS 


I',  G  Floss  has  gone  from  Oregon  to  Perseverance,  Alaska. 

Lloyd  Owen  has  gone  from  New  York  to  Anaime,  Ibaque, 
Colombia. 

J.  P.  rhiirinii-k  has  gone  from  North  Waterloo,  Me.,  to  Val- 
paraiso.  Chile. 

George  B.  Church  has  gone  from  Brooklyn,  N.  T„  to  Salt 
l.ak,.  Citj  .   Utah. 

George  F.  Brldger  Is  now  in  Los  Angeles,  Calif.,  having  left 
Pachuca,   Mexico. 

sluing  Lung  Tung,  recentlj  at  Cleveland,  Ohio,  has  gone 
to  Shangha  i,   I  Ihina 

George  H.  Noble,  lately  at  Wisner,  Neb.,  is  now  with  the 
Carrara   Marble    Mines  of  Nevada. 

C.  (i.  Dobson,  late  of  Butte,  has  gone  to  British  Columbia 
where  he  is  at  the   Brittania    mine.   Howe  Hound. 

W.  B.  Weller,  latel]  ■*<  Berkeley,  Calif.,  is  now  with  the 
Boundary  Red   Mountain  Min'ng  Co,  at  Sardis,  B.  C. 

William  Seddon,  ol  Brownsville,  Penn.,  has  been  appointed 
consulting  engineer  lor  the   Pioneer  Coal  Co.  of  Illinois. 

!•:.  E.  Entwlstle  has  been  made  mechanical  engineer  at  the 
Steelton  plant  of  the  Bethlehem  Steel  Co.  in  charge  of  all  con- 
struction. 

Charles  A.  Mitke,.  ventilation  expert  for  the  Phelps  Dodge 
Co.,  looked  over  some  of  the  mines  of  the  Lake  Superior  dis- 
trict  recently. 

John  D.  Ryan  has  been  at  Houghton,  Mich.,  and  will  go 
from  there  to  Montana,  expecting  to  return  to  New  York  early 
if.    September. 

P.  \.  Robbins,  manger  of  the  Hollinger  Consolidated  Co.  in 
Ontario,  has  been  elected  a  director  and  made  managing  direc- 
tor   of    the    company. 

H,  P.  Henderson  returned  to  New  York  after  an  extended 
trip  through  the  West  and  will  shortly  leave  for  Cuba,  where 
he  will  remain  for  a  few  weeks. 

I'.  >.  Vorcross,  Jr..  superintendent  of  the  British  Columbia 
Copper  Co.,  went  through  some  of  the  mines  of  the  Cleveland- 
cliffs   Iron   Co.   on   the   Marquette   range   recently. 

E.  ().  Wells,  of  Chattanooga,   has  been  made  superintendent 

of  the  Roane  Iron  Co..  Rockw 1.  Tenn.,  succeeding  Frederick 

H.   Clymer.   superintendent   of  the    plant   since   1907. 

Ernest  W.  Ellis,  for  some  years  at  the  Washoe  Reduction 
Works  in  Montana,  is  now  superintendent  of  construction  at 
a  zinc  plant  at   Edwards,   St.    Lawrence   County,  N.   Y. 

William  F.  Stein  has  resigned  as  superintendent  of  the 
crucible  department  of  the  Bethlehem  Steel  Co.,  South  Beth- 
lehem, and  has  been  succeeded    bj    Samuel  T.   Harleman. 

W.  H.  Gould  has  been  appointed  manager  of  the  New  Idria 
quicksilver  mine  in  San  Benito  County.  California.  He  was 
recently  at  the  Harvard   gold   mine  in  Tuolumne  County. 

John  M.  Maker  and  Hamilton  W.  linker  have  resigned  as 
and  mine  superintendent  respectively  of  the 
;  Mines  Co.,  of  Oregon.  Their  address  is  now  1043  Emer- 
son St.,  Denver,  Colo. 

Harris, hi  v.  Dunn  is  stil  imprisoned  in  the  City  of  Mexico. 
Th.-  latest  information  from  the  Department  of  State  is  that 
a11   "'  ire  before  a  military  court  and 

that  an  imm   diate  conclusion  has  been  ordered. 

Earl  Hclntln  ,,      civil  ei er  at  the  mills 

of  the  Republic  Iron  and  Steel  Co.,  roungstown,  Ohio,  has 
lake  a  similar  position  at  Ojibway,  (int..  at  the 
'ration's   new   operation. 

W.  n.  iiniiiiTi.  i  thi  Goldschmidl  Thermit  Co.,  of  New 
York,  delivered  an  illustrated  lecture,  supplemented  with  many 

1  of    the    Clinchneld 

Railway  Club  at  Erwin,  Tenn..  July  25. 

Louis  n.  Gordon,  pri  id  i  i  and  manager  of  the  Cerro  Gordo 
mine.  Inyo  County.  Calif.,  and  Round  Mountain  mine,  Nevada, 
recently    spent   twi  i        thi     property,    making   the 

trip  from  San   Pram  machine. 

H.  <>.  Ilnimnii.  professor  of  metallurgy  in  the  Institute  of 
i'.oston.  wa  ..,,  and  is  now 

at  Sail  He  has  visit.  ters  at  Chicago, 

Omaha.    E  Northport,   Trail.  Selby  and   Tooele. 

Ubeii  T.  K.-ii.-r.  ,.,.  0f  ,n,.  Indiana  Steel 

1  ■  onstruction   work   at  Gary.   Ind.,   has 

accepted  the  appointment  neer  of  construction  for 

the  Bethlehem  Ste.     i  rows  Point.  Md..  and  will  have 

charge  of  the  extensh  ,   [llant. 


Charles  Pascoe,  former  metallurgist  for  the  Canadian  Steel 
Foundries,  Ltd.,  and  recently  connected  with  the  Thos.  David- 
on  Manufacturing  Co.,  Ltd.,  of  Montreal,  as  consulting  metal- 
lurgist, has  joined  the  Snyder  Electric  Furnace  Co.,  Chicago, 
as  metallurgist  in  that  company's  research  plant,  at  Clearing, 
111. 

B.  M.  Newcomb,  of  Haas  Brothers,  San  Francisco,  former 
manager  of  the  -New  Idria  quicksilver  mine  in  San  Benito 
County,  California,  recently  made  a  visit  to  his  old  home  place 
in  Maine  and  also  to  New  York,  Boston  and  other  cities  in 
New  England.  The  visit  covered  a  period  of  five  weeks  and 
included  the  attention  to  important  business  matters  in  New 
York  and  Boston.  Mr.  Newcomb's  recent  retirement  from  the 
management  of  the  New  Idria  mine  was  due  to  his  inability 
to  give  sufficient  personal  attention  to  necessary  improve- 
ments and  developments. 


OBITUARY 


Cecil  W.  Poeoek  died  at  Edwards,  N.  Y..  on  July  19.  At  the 
time  of  his  death  Mr.  Pocock  was  superintendent  of  the  North- 
ern Ore  Co.  in  St.  Lawrence  County. 

Llewellyn  Humphreys  died  at  Los  Angeles.  Calif..  July  14, 
aged  54  years.  Born  in  Wales  he  had  been  in  this  country  for 
many  years.  During  the  last  20  years  he  had  done  a  good  deal 
of  important  inspecting  work  in  the  states  of  Utah,  Nevada 
and  Arizona. 

John  A.  Kern,,  a  pioneer  miner  and  mine  owner  of  Eldorado 
County.  Calif.,  died  at  Placerville  June  1,  aged  78  years.  He 
was  born  in  Ohio  and  went  to  California  61  years  ago.  He 
mined  on  the  Comstock  and  in  other  Nevada  mining  districts 
and  married  in  1S70:  his  wife,  sons  and  daughters  survive  him. 

Franz  Hnniel  died  at  Diisseldorf,  Germany,  in  the  last  week 
of  June,  aged  74  years.  He  was  one  of  the  leading  figures  in 
the  West  German  coal  and  iron  industries,  having  been  a 
director  of  the  Gutehoff nungshiitte,  a  partner  in  the  engineer- 
ing works  of  Haniel  &  Lueg,  of  Diisseldorf,  and  the  ship- 
owning  firm,  Franz  Haniel  &  Co.,  of  Ruhrort.  He  was  also  a 
member  of  the  council  of  the  Rhenish-Westphalian  Coal 
Syndicate. 


National  Association  of  Sheet  and  Tin  Plate  Manufacturers — 

This  association  has  been  formed  by  24  of  the  loading  inde- 
pendent mills  in  the  country.  The  formation  of  the  National 
Association  is  significant,  because  it  absorbs  the  Sheet  and 
Tin  Plate  Manufacturers'  Association,  which  had  existed  for 
a  number  of  years.  All  members  of  the  old  society  have 
become  identified  with  the  new  body.  Officers  follow:  Presi- 
dent, W.  S.  Horner,  American  Rolling  Mill  Co.;  vice-president, 
Joseph  B.  Andrews,  Newport  Rolling  Mill  Co.;  directors:  W.  S. 
Horner,  W.  A.  Thomas,  Brier  Hill  Steel  Co.;  John  O.  Pew, 
Youngstown  Iron  and  Steel  Co.,  Ed.  Langenbach,  Stark  Rolling 
Mill  Co.;  G.  H.  Jones,  Inland  Steel  Co.;  W.  H.  Abbott,  Wheel- 
ing Corrugating  Co.  The  association  adopted  a  resolution 
strongly  favoring  contracts  which  will  contain  no  provision 
guaranteeing  prices  against  market  decline  and  other  objec- 
tionable features.  It  heartily  approved  the  plan  of  the  Ameri- 
can Iron  and  SI  eel  Institute  to  submit  and  recommend  for  the 
adoption  of  the  manufacturers  in  all  lines  of  the  iron  and 
steel  industry  a  new  form  of  contract,  binding  the  parties  to 
respect  it  and  carry  it  out. 


Portland  Continuous  Filter.  Colorado  Iron  Works  Co., 
Denver,  Colo.     Pamphlet  Np.  2S-B.     Pp.   15,  6x9  in.;  illustrated. 

Traveling  Water  Screens.  Chain  Belt  Co.,  Milwaukee, 
Wis.  Bulletin  No.  64.  Pp.  S,  6x9  in.  This  illustrates  and 
describes  water  screens  designed  primarily  to  remove  refuse 
and  foreign  material  from  water  before  it  enters  power  plants 
and  other  industrial  plants  requiring  large  quantities  of 
clean   water. 

Morinreh-Ho.kwell  Double-Chamber  Melting  Furnnees  and 
tilting  reverberatory  furnaces,  core  ovens,  burners,  blowers, 
etc.  The  Monarch  Engineering  &  Mfg.  Co.,  1206  American 
Building,  Baltimore,  Md.  Catalog  "TMI".  Pp.  28,  9x12;  il- 
lustrated. This  includes  description  of  the  "Steele-Harvey" 
crucible  tilting  furnaces  for  melting  iron,  steel,  cyanides,  ores, 
etc. 
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SAM  FRANCISCO — July  27 
Fire  m  the  Mammoth  Copper  Nine  In  Shasta  County  on  the 

night  of  .lulv  LT.  destroyed  Hi--  hoarding  hmisf,  warehouse  and 
aerial  tramwaj  terminal.  The  fire  started  underneath  the  old 
atrial  tramway  terminal.  The  greatest  loss  was  of  mine 
and  the  warehouse.  Extraction  of  ore  was  interrupted 
for  :i  'lav  because  the  main  aii  line  was  warped  and  cracked 
l.\  the  heat.  The  line  was  repaired  immediately  and  under- 
ground work  resumed  Wednesday  night.  New  boarding  house 
was  reconstructed  out  of  an  unused  hunk  house  and  although 
the  men  are  put  to  some  inconvenience,  they  are  .as  well 
eared  for  as  possible.  The  tire  was  practically  under  con- 
trol when  the  water  supply  gave  out.  George  W.  .Metcalfe. 
manager,  expressed  appreciation  of  the  men  who — engaged  in 
a  strike  the  day  before — fought  the  fire  with  great  energy  and 
courage.  It  was  due  to  the  service  of  these  men  that  the 
compressor  house  and  shops  were  saved.  Had  these  been 
destroyed,  operation  of  the  mine  would  have  been  seriously 
crippled.  Some  men  were  temporarily  overcome  by  smoke, 
but  none  seriously  injured.  The  strike  and  the  fire  together 
have  caused  a  delay  of  four  or  five  shifts  of  underground 
work  in  the  mine,  but  the  smeltery  has  been  in  continuous 
operation  and  within  a  short  time  rebuilding  and  repairs  of 
the  burned  property  will  bring  conditions  back  to  normal. 

Infiltration  of  Water  in  the  Oil  I  icl.l-  of  California  has 
In  .ii  under  investigation  by  the  oil  department  of  the 
State  Mining  Bureau.  It  has  been  found  that  a  number 
of  localities  are  in  need  of  correction  of  damage  from 
this  source.  One  such  area  is  in  the  northern  portion  of 
Buena  Vista  hills  in  .Midway  field,  where  there  are  two  pro- 
ductive oil  sands,  with  a  third  sand  carrying  a  large  amount 
of  salt  water  lying  between  them.  The  chief  oil  ins], .(tor.  Mr. 
McLaughlin,  states  that  early  operation  did  not  clearly  recog- 
nize these  underground  conditions,  and  as  a  result  some  wells 
have  passed  into  or  even  through  the  water  sand  without 
landing  the  various  strings  of  casing  in  such  positions  as  to 
prevent  the  water  from  flooding  the  productive  sands.  The 
matter  has  been  called  to  the  attention  of  the  operators  in- 
volved and  also  the  Federal  receiver.  The  Bureau  has  given 
wide  publicity  to  the  legal  requirement  and  the  necessity  of 
operators  furnishing  compl  "e  logs  of  their  wells.  The 
larger  companies  generally  have  complied  and  a  number  of 
the  independents  also;  but  the  files  are  far  from  complete  and 
the  inspector  has  issued  an  order  to  his  deputies  not  to  ap- 
prove any  application  to  deepen,  abandon,  redrill  or  shut 
off  water  at  a  well  unless  the  department  lias  been  furnished 
w-ith  a  complete  log  as  provided  by  the  law  of  1915. 
Ill  TTE,  MONT. — July  27 
A  Mine-Safety  Station  is  to  be  established  in  Butte.  Word 
has  reached  here  that  one  of  the  three  mine-safety  stations 
authorized  by  Congress,  for  which  an  appropriation  of  $101,- 
500  was  made,  will  lie  established  in  Butte.  The  camp  has 
been  selected  because  of  the  great  amount  of  mining  going  on 
in  this  locality  and  the  importance  of  extending  Government 
aid  in  that  region.  An  all-steel  rescue  car  for  which  con- 
tract will  soon  be  let,  is  to  be  stationed  here.  The  car  will 
be  of  special  design,  equipped  with  the  most  modern  appa- 
ratus for  mine-rescue  work.  It  will  be  manned  by  an  expert 
crew  of  life  savers,  who  when  not  employed  at  mine  dis- 
asters will  visit  different  mining  camps  and  train  miners  in 
rescue  and  first-aid  work  Director  Manning  of  the  1".  S. 
Bureau  of  Mines  is  expected  to  arrive  in  Butte  soon  to  make 
preliminary  arrangements.  He  will  also  look  into  the  possi- 
bilities of  the  establishing  in  Butte  of  one  of  the  three  min- 
ing experiment  stations  for  which  $75,000  in  all  was  ap- 
propriated. Montana  people  think  that  Butte  is  the  logical 
site  for  such  a  station  and  efforts  are  being  made  by  mining 
men  and  corporations  to  induce  the  Government  to 
Butte  as  the  place  for  it.  probably  in  connection  with  the 
School   of   Mines. 

The  Bis  Electrolytic  Zinc  Refinery  of  the  Anaconda  com- 
pany at  Great  Falls  is  to  be  put  into  operation  on  Aug.  10,  ac- 
cording to  present  plans.  This  is  nearly  a  month  earlier  than 
the  date  set  for  starting  when  ground  for  the  new  plant  was 
broken  last  year.  The  electrolytic  and  roaster  departments 
are  almost  finished  now  and  within  two  weeks  every- 
thing will  be  in  readiness  to  start  operations  at  the 
greatest  zinc  refinery  in  the  world.  It  will  have  a  capacity  of 
5,000,000    pounds    of    zinc    per    month    and    the    fact    that    this 


zinc  will  lie  of  the  high  grade  and  purity  now  in  great  de- 
mand will  add  materially  to  the  profit  in  getting  this  new 
department  int.,  operation.  In  June  there  were  2.S00  men  all 
told  on  the  payrolls  at  the  Boston  &  Montana  reduction  de- 
partment the  largest  number  of  men  that  has  ever  b<  i  n 
employed  there  at  one  time.  The  2,000-ton  concentrating  planl 
at  the  Washoe  Reduction  Works  at  Anaconda  is  almost 
finished  and  it  is  planned  to  have  it  ready  to  operate  by  Aug 
President  John  D.  Ryan  and  a  large  party  of  men  promi- 
nent in  the  mining  world  ate  making  arrangements  to  be 
present  on  thai  date  and  witness  the  starting  up  of  the  con- 
centrator and  they  will  go  to  Great  Palls  on  Aug.  In  to  wati  h 
the  starting  of  the  refinery.  With  the  operation  of  both 
the  zinc  concentrator  al  Anaconda  and  the  refinery  at  Great 
Falls,  the  zinc-producing  mines  of  the  company,  which  include 
the  Toulin.  Lexington.  Emma,  Gray  Rock  and  Alice  in  Butte 
ami  the  Douglas  mine  in  Idaho,  will  be  called  upon  to  sup- 
lily    2,000    tons    of    ore    per    day. 

DENVER- July  25 

Resumption  of  Activities  in  Silverton,  this  summer,  in- 
cludes most  of  the  well-known  properties.  The  Tucker-Bal- 
lard interests  of  Colorado  Springs  are  pushing  the  construc- 
tion of  a  modern  mill  to  supplant  the  mill  destroyed  by  fire 
some  months  ago  at  the  Hamlet  mine  and  expect  it  to  lie  in 
operating  shape  soon.  The  old  Silver  Lake  mill,  while  being 
somewhat  remodelled  to  increase  its  capacity,  is  running  on 
custom  ores  from  the  National  Belle,  Dora  and  Green  Moun- 
tain mines.  Otto  Mears  and  J.  H.  Slattery  have  taken  a  long- 
time lease  on  the  Highland  Mary  mine  and  are  preparing  to 
push   new   development   systematically. 

The  Smuggler  Mine,  a  short  distance  southwest  of  Rollins- 
ville  in  Gilpin  County,  has  been  freed  from  litigation  and  pur- 
chased by  Omaha  men.  This  property  was  opened  years  ago 
but  was  never  given  rational  exploitation  until  the  tungsten 
excitement  a  year  ago  brought  a  group  of  investors  into  the 
district  and  they  .->  lected  it  and  operated  it  as  the  A.  K.  R. 
mine,  these  letters  being  the  initials  of  the  purchasers.  The 
new  purchasers  will  immediately  enlarge  the  mill  by  adding 
20  new  stamps  to  the  30  already  installed.  The  ore  is  free- 
milling  ami  the  mine  has  already  produced  several  hundred 
thousand    dollars   in 

At  Leadville  the  owners  of  the  Bartlett  tunnel,  on  Sugai 
Loaf  Mountain,  are  having  a  transmission  line  built  to  enable 
the  installation  of  an  electric-driven  air  compressor,  it  being 
the  intention  to  renew  the  driving  of  this  bore  along  the 
strong  vein  that  has  already  produced  well  even  under  de- 
sultory operation.  After  it  was  thought  the  unwatering 
of  the  Fryer  Hill  area  had  been  accomplished  through  the 
Harvard  shaft,  sinking  of  the  shaft  was  abruptly  postponed 
by  the  breaking  out  of  bodies  of  water  presumably  in  old 
stopes.  At  tin  Penrose  shaft,  both  sinking  pumps  continue 
busy  throwing  approximately  2,800  gal.  per  inin.,  the  water 
probably  draining  from  stupes  sum,  what  remote  from  the 
shaft.  Development  is  being  pushed  on  several  levels.  Pros- 
pect  Mountain,  north  of  town,  is  being  prospected  carefully 
with  the  object  of  inaugurating  operations  at  numerous 
points.  Owing  to  the  dee])  overburden  covering  the  forma- 
tions, mining  men  trom  opening  many 
mines  although  the  typical  Leadville  series  traverses  the  large 
mountain. 

Marked    Revival    of    Activity    in    Leadville    is    shown    by    the 

output    of    the    district    for    the    half-year    just    ended,    during 

which  402,250  tons  were  produced,  the  high  mark  being  reached 

in  June,  wh.-n   s ::. ^ r, i>  tons  were  mined.      Production   by  months 

tpproximately   as   follows:      January   60,000  tons;    Febru- 

;  ;    March.   63,000;   April.   66, May,   73.000  and  June, 

ig  these  six  months.  2S  old  mines  have  re- 
sumed operation.  The  most  important  at  this  time  are:  The 
Mikado   recently   t.;  -    George   O.   Argall,   the  Green- 

back owned  lis  Patrick  Mulrooney,  the  Harvard  and  Tip  Top 
now  under  the  control  of  the  United  States  Smelting,  Re- 
fining and  Mining  Co.,  the  McCormick  lately  purchased  by 
the  Empire  Zinc  Co.  with  the  Robert  Emmet,  and  the  Home 
Extension  in  the  Down  Town  section.  The  others  are  smaller 
properties  situated  in  various  parts  of  the  district,  indicating 
the  most  unusual  rejuvenation  in  the  history  of  Li  i 
several  are  already  shipping  ore.  Extensive  developmen' 
plannetl    in    several    sections    that    have    long    been    neglected, 
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ng    from   Iowa  gulch  on   the  south   to  Prospect  Mountain 
and   Easl   Tennessee  gulch  on  the  north  ami   including  the  re- 
mote areas   in  Twin   Lakes,    Half  .Moon,  and  Sugar  Loaf  on  the 
West      A    close   canvass   of   the   district   shows   ins   properties 
..    not   including    locations   where   yearly  assessment   work 

,s  now  being  I        onlj   dredge  in  the  district,  owned  by 

the   Derrj    Ranch  G  ng  Co.,  is  operating  again  and  is 

obtaining   a    remarkable    yield. 

NVI.T    LAKE    CIT1 — Piily    2S 
Another  Hydro-Electric  Power  Plant  is  being  built  by   the 
Utah  Power  &  Light  Co.  on  the  Beai    River  in  Idaho,  about  1% 
mi.   below    thi  ation   at    Grace,    which    is   GO   miles   by 

river  below    Bear  Lake.     From  Grace  a   transmission  line,   135 
,„i.  |01  with  a   terminal  and  substation  6%   mi.  west 

from  Salt  Lake.     Tins  line,   which  at   present  transmits  power 
from    Grace    and    two    othei     power    stations    operating    con- 
iblj     further    down    the    river,    will    also    carry    the    11.000 
hp.   to   be   generated    bj    the    new   plant.     A   dam   is  to  be  built 
across   thi    river  just   below   the  Grace  power  station,  and   this 
water   after    it    passes    through   the   Grace   power 
house.      A    wooden    flume— 20    ft.    wide    by    14    ft.    high,    with 
reed    concrete    framing,    and    6,000    ft.    long — will    deliver 
sec. -ft.    to    the    new    plant.      From    Bear    Lake    the    com- 
ii, i-    built   a   canal,   which   delivers  water  into  Bear  River 
in   the  dry  season.     To  increase   the   efficiency  of  this  canal,   a 
ling    station    is    being    installed    between    Bear   Lake    and 
Mud  Lake.     There  will  be  five  electrically  driven  pumps,  hav- 
ing a  combined  capacity  of  1.500  sec. -ft. 
SPOKANE — .Inly    2« 
Site  of  the  Federal  Mine  Experiment  Station  is  a  subject  of 
much   discussion   among   mining  men    here   and   there   is  bitter 
opposition  to  the  proposed  selection  of  Seattle  for  this  north- 
western station.     Protests  have  been  sent  from  different  parts 
of    eastern     Washington     and     practically     all     of    Idaho    and 
ma   to   Franklin   K.    Lane,   Secretary   of  the   Interior,  and 
the    congressional    delegations    from    the    three    states.      Com- 
mercial   organizations   and    mining   associations    in    the   differ- 
ent   districts    have   joined    in    the   protests,    and    the   result   has 
been   that   Secretary   Lane   has   announced    that    Director   Man- 
ning of   th,-   t".   S.    Bureau   of  Mines  will   be   in   Spokane  about 
Am.-.    <;   to    investigate   the   situation.      The   protests  are   based 
on    the    contention    that    Seattle    is    not    a    logical    site    for    the 
station,    in    that    it    is    remote    from    all    the    producing   metal- 
mining  regions  of  the  northwest,   and   that   if  the   plant  is  lo- 
cated   there    it    will    defeat    the    government's    purpose    in    es- 
shing    it.      Different    points    in    the    intermountain    region 
have  been  suggested  as  a  site  for  the  experimental  plant,  but 
there   is  a    tendency   to   unite   on   any  place   in   the   mineral   re- 
ihat  will  be  satisfactory  to  the  majority,  and  the  fight  at 
ii    is    being   confined    to    convincing    Secretary    Lane    that 
te   should   not  be  considered    in   any   event.      Spokane  and 
have  both  been  suggested   as  more   logical  sites  for  the 
new  station. 

O  ATM  AN,    MUZ. July  26 

The  Ontmnn  Water  and  Sewer  Co.  may  relieve  the  Tom 
Reed  Company  of  the  obligation  to  supply  water  to  the  town 
of  Oatman.  Inasmuch  as  the  town  was  the  outcome  of  the 
ipment  of  the  Tom  Reed  m  ne,  it  was  natural  that  the 
company  should  have  supplied  the  town  with  water  but  now 
that  0  i         grown  1 1   a   one-mine  town,   the  obliga- 

tion   i  little  onerous,   especially  as  the  Tom   Reed 

now    desi:es    to    use    tin  Eoi     its    own    purposes.      The 

Arizona  corporation  commission,  however,  notified  the  com- 
pany that  it  could  not  suddenly  withdraw  from  this  public- 
Utility  servici  is  now  that  a  new  corporation,  the 
Oatm  r  Co  has  been  fo  med  and  gi  anted 
permission  by  the  corporation  commission  to  (•  nish  water  to 
the  townsites  of  <  ,  ma  and  Old  Trails.  The  com- 
pany has  purchasi  ,,.,  an,|  lne  Mazona 
m  p  ■  I  n  :.  i.ii  1  he  »  atei 
production  of  the  i  l  will  pump  water  about  11  mi. 
from    wells    near    the    Colorado     Rivi           The    wells    are    esti- 

and   the   Big  Jim 
will   furnl   h  Thi     new   company   will 

irion  mill,   h  hich  is  being  over- 
haul) of  doing  a  cut  torn  bus- 
in    about  60 
!       ii   Mi.    I  in-    Jim,  Gol- 

i     i ' la  i  y  Cone, 

of   the   water 
esident;  V.   S. 
-    -treasurer. 

JOIM.IN — July   2!> 
Restoration    of  1  rvice  ■  ■    this  dis- 

repaira 
-   plant  ,-,t    a 
'""'     '  tened,  how- 

ever, by  a  shortagi  have' fallen 


in  the  Kansas  and  Missouri  sections  of  this  district  since  June 
19  and  many  properties  are  unable  to  get  sufficient  water  for 
mill  operation.  Mines  at  Neck  City  and  in  the  West  Joplin 
camp  are  down  and  others  may  have  to  close.  In  the 
Arkansas  field  the  water  famine  is  even  more  important  as 
most  of  the  mines  there  depend  on  small  creeks.  The  Bonanza 
mill  on  Cow  Creek  is  able  to  operate  only  half  time.  The 
Dixie  Girl  mill,  a  new  plant,  can  get  no  water  for  operation. 
The  Bear  Hill  has  been  down  for  some  time  on  this  account. 
The  water  supply  for  the  Omeara  on  Boat  Creek  has  failed. 

Dl'Ll'TH — July  2!» 
Work  Has  Been  Resumed  on  the  Mesabi  Ranee  by  about  50 
per  cent,  of  the  striking  miners  and  there  are  more  mines 
operating  this  week.  There  have  been  a  few  demonstrations 
of  late,  but  the  remaining  strikers  are  not  taking  the  interest 
that  they  did.  Many  are  holding  out  because  they  believe  that 
the  dock  workers  at  Duluth,  Two  Harbors  and  other  places 
will  strike  unless  certain  demands  that  they  have  made  to 
the  railroads  are  complied  with.  The  dock  men  want  higher 
wages,  as  do  the  crews  on  the  lake  carriers.  It  looks  almost 
certain  that  if  the  raises  are  not  granted  the  iron-ore  busi- 
ness is  going  to  suffer.  The  mines  can  get  out  all  of  the  ore 
that  is  required,  but  if  the  dock  men  and  boat  hands  should 
start  trouble  there  would  be  a  tie-up.  The  Minnesota  branch 
of  the  American  Federation  of  Labor  held  its  meeting  a  few 
days  ago  and  decided  to  give  assistance  to  the  striking  miners 
of  the  Mesabi  district.  They  stand  ready  to  send  in  leaders 
and  funds,  but  the  Industrial  Workers  of  the  World,  which 
started  the  strike,  is  not  in  favor  of  such  a  move.  The  men 
are  coming  to  realize  that  they  cannot  hope  to  win  out  as 
long  as  they  are  associated  with  the  I.  W.  W.,  as  the  mine 
operators  are  firm  in  their  stand  not  to  treat  with  that  organ- 
ization. Secretary  of  La1-:"  Wilson  sent  two  Federal  in- 
vestigators to  the  range  this  week,  to  try  and  bring  about  a 
settlement.  They  will  never  be  successful  because  the  com- 
panies will  not  send  representatives  to  a  meeting  where  I.  W. 
W.  leaders  are  in  evidence.  The  hearing  of  the  14  men  who 
are  charged  with  murder  was  held  in  Duluth  this  week.  Four 
of  the  men  were  ordered  released  as  they  did  not  have  a 
hand  in  the  affair  at  Biwabik.  The  others  will  have  to 
await  the  action   of  the  grand   jury  at   Virginia. 

TORONTO — July   28 

International  Nickel  Co.  has  taken  the  first  step  toward 
the  establishment  of  a  Canadian  branch  by  the  securing  of  a 
federal  charter  of  incorporation  for  the  International  Nickel 
Co.  of  Canada,  Ltd.,  capitalized  at  $5,000,000,  with  head  office 
at  Toronto.  As  is  usual  in  the  case  of  large  corporations,  the 
real  interests  involved  are  not  indicated,  the  nominal  incor- 
porators being  lawyers  and  clerks.  The  establishment  of  the 
head  office  in  Toronto  leads  to  the  inference  that  a  site  in 
Ontario  will  be  selected  for  the  plant,  possibly  in  the  Sud- 
bury district,  though  representatives  of  the  company  are  this 
week  looking  over  sites  in  the  Niagara  district. 

The  Dispute  Between  Miners  and  Operators  at  Cobalt  will 
be  dealt  with  by  a  royal  commission,  which  will  shortly  be 
appointed  by  the  Canadian  government.  The  miners  have 
been  agitating  for  an  increase  in  wages,  and  complain  that 
the  management  of  the  Mining  Corporation  of  Canada,  oper- 
ating the  Cobalt  Townsite  and  Cobalt  Lake  mines,  has  dis- 
missed workmen  for  belonging  to  the  union.  The  mine  oper- 
ators have  refused  to  confer  with  the  representatives  of  the 
men,  because  they  are  affiliated  with  the  Western  Federation 
of  Miners.  Hon.  T.  W.  Crothers.  Minister  of  Labor,  was  ap- 
pealed  to  ami  asked  to  appoint  a  board  of  investigation  and 
conciliation  under  the  Industrial  Disputes  Investigation  Act. 
This  was  considered  impracticable,  owing  to  the  lack  of  or- 
ganization among  the  operators,  as  unless  the  latter  came  to- 
gether for  common  action  it  would  be  necessary  to  appoint 
a  separate  board  to  deal  with  the  situation  in  each  mine.  As 
a  way  out  of  the  difficulty  the  appointment  of  a  royal  com- 
mission was  suggested  by  the  Minister  and  approved  by  the 
miners.  The  constitution  of  this  body  rests  entirely  with  the 
government,  but  it  is  understood  that  they  will  accept  sug- 
gestions as  to  the  personnel  of  the  commission  from  both 
parties  to  the  dispute.  No  definite  demands  have  been  made 
on  the  operators,  but  the  miners  wanted  a  general  raise  of  50c. 
a  day.  When  the  question  of  higher  wages  first  came  up,  the 
■  rators  granted  a  raise  of  25c.  a  day  to  all  employees,  and 
a  further  bonus  of  25c.  a  day  to  underground  workers  when  sil- 
ver  i  ills  during  the  month  for  70c.  an  ounce  or  over.  This  bonus 
was  paid  for  only  one  month,  and  the  employees,  particularly 
the  surface  men.  to  whom  the  bonus  did  not  apply,  appear  tc 
lie  dissatisfied.  Drill  runners  are  now  receiving  $3.50  per  day, 
and  the  minimum  wage  for  surface  men  is  $2.50.  There  are 
between  2,500  and  3,000  miners  in  the  district  and  a  vigorous 
campaign  has  been  carried  on  for  some  time  to  strengthen  the 
union,  the  membership  of  which  has  been  increased  during 
the  last  few  months   from   200   to  over  1,000   miners. 
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ALASKA  MEXICAN  (Treadwell )  — In  June,  niill  ran  25 
days,  21  hr..  crushing-  15,820  tons  yielding  {16,605,  or  $1.05  per 
ton;  operating  expense  $24,992;  operating  Loss,  $8,486;  con- 
struction $4,405. 

ALASKA  TREADWELL  I  T  ,  cad  well )— Crushed  in  June  78,- 
918  tons  yielding  $131,730,  or  $1.69  per  ton;  operating  ex- 
pense,  $95,894;  operating  profit  $35,835;  construction  $17,392; 
in -I    profit,    $  1  S.443 ;    other    Income    $11,200. 

ALASKA  UNITED  (Treadwell)-  In  June  crushed  in  Ready 
Bullion  mill  24,22 ns.  in  700-fl  Claim  mill  20,335  tons,  yield- 
ing $49.1(19  and  $20,210  or  $2.04  and  $1  per  ton  respectively. 
Read}  Bullion  operating  profit  $1S.725;  construetion  $4,003;  net 
profit,  $14,721.  700-Ft.  Claim  operating  loss  $20,337;  con- 
struction $6,597;  net  loss  $26,934. 

ARIZONA 

Cochise  County 

CALUMET  &  ARIZONA  (Warren)— Producing  copper  at 
rate  of  70,000,000  lb.  a  year,  output  for  first  six  months  hav- 
ing  been    34,875,000    lb. 

COPPER  QUEEN  (Bisbee) — Water  from  Czar  and  Holbrook 
Shafts,  after  running  through  the  precipitating  plant,  will  be 
pumped  back  through  the  upper  and  shallower  workings,  pass- 
ing through  old  filled  stopes  and  low-grade  orebodies  and 
ultimately  through  the  leaching  plant  again. 

i.ii.-i    County 

COUNTY  ROAD  being  extended  with  force  of  22  men  from 
mouth  of  Russell's  gulch  to  summit,  thence  down  old  Bob  Tail 
road  across  Panadosa  Copper  Co.'s  property  to  Greater  Miami 
and  the  Arizona  Zinc  and  Lead,  thence  to  the  Ray  road. 
Will  open   rich   mineral  district. 

GREATER  MIAMI  COrPER  (Miami) — N.  M.  Tanner  and  W. 
L.  Card  making  detailed  examination.  Contractors  McGee  & 
Sikes  75   ft.   in   new  tunnel. 

INSPIRATION  (Miami) — Making  preparations  to  add  19th 
and  20th  units  to  mill;  mine  hoisted  19.700  tons  in  one  day, 
while  the   mill    has  put   through  as  high  as  17,800  tons. 

Mohave  County 

RAILROAD  AND  A  WATER  SYSTEM  are  now  promised 
for  Oatman.  The  water  supply  may  be  undertaken  by  Oatman 
Water  and  Sewer  Co.;  would  relieve  Tom  Reed  company  of 
obligation  to  furnish  town  with  water  it  needs  for  mill- 
ing   purposes. 

UNITED  EASTERN  (Oatman) — Headframe  over  new  No.  2 
working  shaft  practically  completed;  shaft,  down  375  ft., 
will   be   sunk  at    increased   speed. 

ORION  (Oatman) — This  company's  stamp  mill  will  be  re- 
opened as  custom  mill,  affording  an  outlet  for  ore  now  be- 
ing  piled    on    the   various  dumps. 

Pima    County 

AMERICAN  SMELTING  &  REFINING  (Tucson) — This  com- 
pany has  taken  lease  on  Morgan  mine,  an  old  producer  in  Twin 
Buttes. 

LOST  FRENCHMAN  (Ajo)—  Opened  by  E.  H.  Johnson  and 
associates-  gold  quartz  outcrop  traceable  3,000  ft.;  crosscut  at 
50-ft.  depth  has  16  ft.  good  ore;  high-grade  ore  on  clump. 

BUSH-BAXTER  (Twin  Buttes)— E.  G.  Bush  will  con- 
tinue development  at  .Minnie  mine,  option  on  which  was  re- 
linquished by  American  Smelting  &  Refining  Co.  as  payment 
of  $10(1.0(111  became  due  before  development  of  another  lens 
was    accomplished. 

Pinal    County 

TROY-ARIZONA  ( Troy )— Sulphide  ore  assaying  $4.50  gold 
and   :■' .    copper  struck   in  Rattler  shaft. 

PINAL     DEVELOPMENT     (Kelvin)— Preparing     to    ship     6 
cars  of  copper-gold  ore  from  Renfro  mine  to  Hayden  smelt. srj 
600-cu.ft.   compressor,    hoist  and   machine  drills   ordered 
Yavapai   County 

SUNNYSIDE  (Prescott) — Optioned  to  H  A  Groom  of 
Phcenix. 

PITTSBURGH-JEROME  (Jerome)— Main  shaft  down  695 
ft.;    building    road    to    property. 

McNULTY  &  McBRIDE  (Prescott)— Sold  50  claims  in  the 
Copper  Creek  section  to  the  Daly-Crawford-Lewisohn  syn- 
dicate for  approximately  $300,000. 

ARKANSAS  AND  ARIZONA  (Jerome)— Unwatering  re- 
sumed; W.  II.  Gallaghan,  formerly  of  the  Cohriza  in  Cochise 
County,    is  superintendent. 

HOMESTEAD    i  Walker)— Acquired    by    J.    .1.    Shockley    and 

associates    of    New    York;    at    75-ft.    depth,    3    ft    of    gohi    

of  milling   grade    found    in    loose    formation. 

SHELDON  MINING  i  Walker )— Acquired  holdings  of  Major 
.Mining  and  Milling.  Stuckey  Bros..  Metals  Milling  and  the  Em- 
pire Mining,  which  will  be  merged  into  one  group;  John  F. 
Pell.  Newark,   N.  J.,  president. 

.  ANGLO-SAXON  SMELTING  CO.  (Prescott )— This  company, 
incorporated  by  British  interests,  to  build  a  custom  smelting 
plant;  construction  to  begin  in  December,  if  Federal  tax  on 
copper  is  not  imposed.  Contemplate  two  copper  revet  bi  n 
tones,  and  one  lead  stack  of  250-tons  capacity.  May  erect 
concentrator,    also. 


<    W.II'OKM  \ 
Vmailor    Count.i 

KENNEDY    (Jacki  High-grade   ore    reported    

'.ev.ls.      Tailings   dam    to    I"     increased    In    height 

PITTS    (Pine   Grove)— Installation   of   10-stamp   mill    neai 
ing    completion;    was    formerly    at    climax    mine.      Bonded    to 
M.    Robinson 

CONSOLIDATED  AMADOR  (Suttei  Creek)  Watei  lowered 
to  380-ft.  point  below  collar  and  shaft  repaired.  Upon  reach 
ing  the   600   level   additional   pump   will   be   in    tailed.     Timbers 

four"1    in    i condition   tints   far,   manj    sets   requiring    onlj 

renewal  of  one  member. 

CENTRAL  EUREKA  (Suttei  Creek)  Preparations  made 
for  sinking  shaft  below  3,200  level.  Twentj  stamps  are 
dropping  and  111  more  will  be  started  i  .  a  tew  days;  ore  sup- 
ply  coming   from    lowest    three    levels. 

SOUTH  EUREKA  (Sutter  Creek)  Underground  hoist  be- 
ing installed  at  2,200  level  of  the  Oneida  to  sink  winze  and 
carrying  on  development  work.  New  hoist  has  capacitj  of 
1,500  ft.  Main  shaft  unwatered  to  a  point  within  Urn  ft.  of 
sump  and  the  ground  between  :  haft  and  winze  will  be  thor- 
oughly explored.  Twenty  stamps  dropping  at  Oneida  and  80 
at  South  Eureka.  H.  Malloch,  of  San  Francisco,  general 
manager,  and    William    II    Schmal,   super    itendent. 

Inyo     County 

KEAN  WONDER  (Bishop)— This  old  mine  in  Death  Valley 
region,  owned  by  the  Prances  Mohawk  Co..  of  Goldfleld,  Nev., 
is  to  be  reopened.  Cyanide  plant  operating  on  tailings  from 
the  old  mill  but  management  decided  to  concentrate  future 
work  on  development  of  new  ore  reserves;  if  results  warrant 
new  mill  will   be    installed. 

REWARD  (Independence)  —  Reported  sold  to  Crown  Re- 
serve Mining  Co.  of  Montreal;  work  will  be  started  on  large 
scale  soon. 

TUNGSTEN  MINES  Co.  (  Bishop)— Large  vein  disclosed  in 
Little  Sister  claim  390  ft.  from  portal  of  tunnel  and  2ln  ft. 
below   the   collar   of    the   shaft, 

\"evo«la    County 

RED  LEDGE  (Nevada  City) — Chrome  ore  being  hauled  to 
Nevada  City  for  rail  shipment  to  Eastern  buyers.  Between 
300  and  S00  tons  of  chrome  ore  developed. 

GRASS  VALLEY  CONSOLIDATED  (Grass  Vallej  I— Pre- 
paring   for    extensive    work    at    the    Allison     Rancl 

Electric    pumps,    hoist,    compressor    and    power    drills    will    be 
installed. 

NORTH  STAR  (Grass  Valley  (—Operating  mine  from  Cen- 
tral shaft  which  has  been  completely  equipped.  <  'Id  sur- 
face equipment  of  the  North  Star,  proper,  being  dismantled, 
only  foundations  remain  of  buildings  that  have  been  in  exist- 
ence for  40  years.  Mill  is  to  be  enlarged.  Some  of  best  ore 
now  going  to  the  mill  is  from  the  6,300  level  at  bottom  of  in- 
clined shaft.  Executive  and  administrative  operation  will  be 
from    Central    shaft. 

Sacramento   County 

NATOMAS    (Natoma) — Natoma   No.   1   dredge  which   is  being 
rebuilt    has   been    floated    and    installation    of   machinery    is    in 
progress.      Expected   to  be  digging  by  October,  between    Fail 
oaks  and  Jura. 

Siskiyou    County 

VICTORY  (Yreka)— Mine  being  operated  by  Los  Angeles 
men  who  have  installed  tube  mill  and  concentrators.  Haul 
ing  ore  to  mill  with  1%-ton  motor  truck.  Preparing  also  to 
build  700-ft.  gravitj  tramway  from  tunnel  mouth  to  the  truck 
road.  Oreshoot  is  3  ft.  wide.  Sinking  of  shaft  contemplat.il 
Property  situated  :i  mi.  from  confluence  of  Russian  Creek  and 
Salmon  River.  John  .Wl'rom-y,  manager. 
Tuolumne    County 

OMEGA  (Jamestown)-  Property  on  western  slope  of  Table 
Mountain  being  prepared  for  resumption  of  mining  and  mill- 
ing,    shaft   being   unwatered. 

GLOBE  DEVELOPMENT  CO.  (Chinese)— Chrome  ore 
opened.      Four   cats    shipped    in    July. 

BONANZA  (Sonora)  Leased  to  Senator  .1.  B.  Curtin  and 
George   Weston   who   will   reopen 

SPRINGFIELD  TUNNEL  (Springfield)— Assessment  levied 
to  install  additional  drills  and  extend  tunnel  to  tap  gravel 
channel  by  a   raise      Joseph  Cademartori,  superintendent 

COLOR  inn 
Chaffee  County 

TURRE1  COPPER  MINING  AND  REDUCTION  (Turret) — 
Developing  two  copper-gold  veins,  one  high  in  copper  and 
the    othi  I        '        Radon,    superintendent. 

Dolores  County 

ENTERPRISE  (Rico)  — Lessees  shipping  to  DurangO 
smelti 

E.MMA    iDunton) — Being   developed   under  option  bv  Tono- 
pah-Beln  ont     Devi       imenl    Co       Shaft    being    unwatered    pre- 
paratorj    to   exploring   sixth   level,     c.   S.    McKen 
■ 

Gilpin  County 
PROSPECTING     m     Li'l.LIXSYlLLE    DISTRICT    is    extend- 
ing over  greater  area  as  snow  recedes.     On  Humdinger  claim. 
if  town,  production  of  tungsten   i        being  made  at  high 
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altitude;  good  float   foun.i  al    s<  vi  ral   places  well  above  timber 
line  ..is.      District    was    gold    producer,    both   lode 

tungsten  excitement  started.     Two  principal 
gold   mil  ■     Perigo  and  '  Sold   I  >ust. 

San  Juan  Count; 
MAYFLOWER      (Silverton)   -This      property      in      Arrastre 
Gulch   leased    lo   Mears,    Pitcher   >*   Slattery.      Work   will   begin 
.     in     upper    tunnel,    and    a    175-ft.    raise    will    be    ex- 
tended   from    lower    to    upper    tunnel.      Wirerope    tramway    to 
ect    tunnel    with    Mears- Wilfley    mill    under    consideration, 
id-copper   ore   opened    in    upper   tunnel   about  200  ft. 
portal;    winze  sunk    in  ore    In   ft.;   vein   averages  .",   ft. 

Teller    County 

GRANITE    (Victor)      Dillon   oreshoot   exposed  for  500  ft.  on 

■  in   on    i. -ft.  level 

MODOC  (Victor)  Shipping  about  100  tons  per  week;  de- 
%  eloping   mi   tu-u    1,200  level. 

ACACIA      (Cripple     Creek)— Shipped      recently     two     cars, 
from  Eagles  vein  of  South  Burns  1,200- 
tt.    level. 

ILLINOIS 
FLUORSPAR   PRi  IDTJCTION  STOPPED  since  July  18  at  the 
Rosiclare   and    Fairview    mines    owing    to    strike    following   or- 
ganization   in    May    of    a    local    of   the    Western    Federation    of 
9   and    refusal  of  state  to  send   militia  to  preserve   order. 
Mines  continued   to  operate  until  shooting  of  four  men  on  July 
1  7.  These  mines  in  southern  Illinois  supply  most  of  U.  S. fluorspar 
tion,    only    about    1',     being    produced    outside    the    Illi- 
n  Kentucky     field.       Shortage     at     openhearth-steel     plants 

feared.       (Later — Dispatches,     Aug.     1,     stated     nonunion     men 
arming,    would    order    Federation    leaders   to   leave.) 

MICHIGAN 

Copper 

COPPER  RANGE  CONSOLIDATED  (Painesdale)— South 
levels  in  No.  4  Champion  shaft  now  extend  to  limits  of  prop- 
erty. Further  improvement  being  made  in  milling,  in  table 
recovery. 

WINONA     c  Winona) — Slater    leaching     process     has     given 

ti I    results  in   reducing  copper  content  of  tailings;   tested  in 

mental  plant  over  long:  period. 

AHMEEK  (Ahmeek) — Steel  work  for  new  No.  2  shafthouse 
nearly  completed.  Construction  is  not  interfering  with  pro- 
duction. 

MOHAWK  i.Mohawk) — No.  6  shaft  now  down  below  15th 
level;  No.  5  is  below  the  18th  level;  grade  of  ore  from  north- 
erly   shafts    has    not    declined. 

MICHIGAN  COPPER  MINING  (Rockland)— Work  is  being 
done  in   Butler  lode,   largely   in  mass  and   "barrel"   rock. 

KEWEENAW  (Mandan) — Trestle  to  mill  being  rushed. 
Milling  to  be  started  this  month.  All  drills  working  in 
drifting;  no  sinking  being  done. 

HANCOCK  CONSOLIDATED  (Hancock )— Shipping  about 
ins  daily;  more  than  600  tons  from  Pewabic  lode  through 
No.  2  shaft,  this  rock  being  of  better  grade  than  at  any  pre- 
vious time.  Limited  shipments  through  No.  7  Quincv  include 
a  good  proportion  of  mass.  3-  to  6-ton  masses  not  being  in- 
frequent. 

MINNESOTA 
Me.snbl    Kange 

CANISTEO  (Coleraine) — The  Oliver  company  is  digging 
drainage    ditch    here    about    %    mi.    long   and    22    ft.   deep. 

WALKER  (Coleraine) — Ore  now  being  removed  from  this 
pit  operated  by  the  Oliver  company.  Property  had  been  idle 
so  far  this  season. 

CHESTER   (Chisholm) — Dry  house  completed  at  this  mine. 

is  used  instead  of  basin  or  sink;  onlv  mine  on  the  range 

Ing    this    method;    result    said    to    be'  satisfactory. 

[ISHOLM    (Chisholm)— Tener    shaft,    through    which    ore 

•    i  sholm   mine  is  now   hoisted,   is  to  be   relined   with 

ete.      Shaft    is   6x18    f«  „    inside,    and    is   300    ft.    deep       This 

■s   the    second    shaft    on    the    Mesabl     Range    to    be    concreted 

The   process   of   relining,    used    last    year   tit    the   Monroe   nunc. 


MONTANA 


will   be   adopted. 


MISSOI  HI 


Joplln  District 
LUCKY  JOE   (Klondike)— Contemplate  building  mill. 
MERICAN  ZINC  (Granby)— Tearing  down  mill;  will  erect 
plant. 

SHERIDAN    (Cardin)    -Will    build   new    mill    on    lease   near 
|    mine. 

lurora  i       Has   drills   at    work    and    Texas 
lired        Will    contemplated. 

FLANNERY   (£  produced   f 

tirno    shaft,    recent  tl        n ,.  ,  i    engine    to    be   in- 

SWEETM  i    snieate    mine,    near 

2,d       '  which    was    district,     greatest     silicate    pro- 

7.",    ft. 

HANDFORD  (Joplin)— Completed  draining  of  30-acn    lei     i 

■        nanies    an-    al     work 

Handford  company  mining   In  origl  i, 

Northern     t rknnxoH 

AT  YELLVI1  .,„  ,.„.   nas  ,„.,,„  inco,._ 

lotoi    cai    on    recently    built 
i    to    Kush. 

.„r';M,\"T     !                                                           th    Jeffrey    pulverizer 
line  tables.       Entire    outl  ,  en_ 

■  i    to   pull    on     i 
f™™     '  i      .1     in     Arkansas 

HJLADELPHl  k   (1  ,       con. 

i  .-I    turn   ins  of  83 

18   ;"1"  mi  .mi  as  mine. 


Fergus   County 

HANOVER  GYPSUM  CO.  (Lewistown) — This  company 
which  lagan  operating  its  new  gypsum  plant  at  Hanover.  7 
mi  west  of  L.wistown  about  10  days  ago,  has  been  sold  to  a 
syndicate  headi  fl  by  Charles  T.  Boettcher,  president,  Denver  & 
Salt  Lake  Railway  Co.  It  will  proceed  at  once  with  installation 
Jl.oiio.onii  cement  plant  to  supply  Montana  and  the  Dakotas. 
For   present  D.  R.  Brown  will  act  as  manager. 

Madison   County 

REVENUE  CONSOLIDATED  GOLD  MINES  (Norris>-  - 
Formed  last  fall  to  develop  old  mines  of  Richmond  Flat. 
Force  of  25  men  working.  Mill  may  be  built.  G.  D.  B.  Turner, 
superintendent. 

Silver    now    County 

TUOLUMNE  MINING  CO.  (Butte) — At  the  Colusa-Leonard. 
recently  taken  over  by  company,  hoist  was  started  July  21 
for  inspecting  shaft  and  underground  workings;  found  in 
good  shape;  as  soon  as  unwatered,  sinking  will  be  started  to 
soil  level.  At  Butte  Main  Range  properties,  retimbering  in 
progress;  shaft  will  be  ready  Sept.  1.  Drift  from  Main  Range 
shaft  disclosed  ore  running  as  high  as  8  or  9%  copper.  At  Tuo- 
lumne mine,  will  explore  vein   below  2,600  level. 

BUTTE  &  SUPERIOR  (Butte)  —  Report  for  June  shows 
smaller  amount  of  ore  treated  in  flotation  plant  and  less  con- 
centrates recovered  than  in  May.  Tons  treated  in  June  were 
48,475  and  concentrates  produced  10,830  tons.  To  decrease 
further  the  loss  of  zinc  in  tailings,  company  is  making 
changes  in  jigs  at  the  mill,  using  the  system  of  the  Timber 
Butte  mill.  At  Butte  &  Superior  mill  tailings  run  from  0.91'; 
to  1.1%  zinc,  while  at  Timber  Butte  mill  loss  averages  onlv 
0.45%. 

NORTH  BUTTE  (Butte) — Recent  developments  encourag- 
ing. On  800  level  Speculator  vein  is  15  ft.  wide,  carrying  5% 
copper  and  2  oz.  silver  per  ton.  The  Sioux  Chief  on  700  level 
averages  S.8'7.  The  Edith  May  on  2,800  level  shows  5.5%  cop- 
per and  2  oz.  silver.  The  North  Berlin  passed  through  fault 
on  2,200  level  and  now  shows  &%  copper  with  as  high  as  12 
oz.  silver  per  ton.  June  output  amounted  to  2,096,326  lb.  of 
copper.  90.713  oz.  silver  and  143  oz.  gold.  An  average  of  1,500 
tons   of  ore  was  hoisted   daily. 

NEVADA 

lllko    County 

SURPRISE    (Jarbidge) — High-grade  gold  ore  up  to  3  ft.   in 
width   struck    in    this    property    owned    by   J.    G.    Dufner. 
I  Miiirrifi.i    County 

LONE  STAR  (Goldfleld) — Development  confined  to  east- 
ern portion  of  property;  south  drift  from  Neligan  shaft  is 
yielding   encouraging   assays. 

SANDSTORM-KENDALL  (Goldfleld) — Southeast  crosscut 
on  350-ft.  level  encountered  vein  beneath  old  lease  workings 
from  which   rich   ore  was   mined. 

REORGANIZED  CRACKER  JACK  (Goldfleld)  — Drifting 
north  and  south  on  115-ft.  level;  south  drift  in  low-grade 
quartz.     Development    of  300-ft.   level   to  start   soon. 

JUMBO  EXTENSION  (Goldfleld)— June  profit  $36,500  from 
2,429  dry  tons  mined  and  563  tons  dump  ore:  total  value  $92.- 
000.  At  annual  meeting  all  officers  reelected  except  A.  I. 
D'Arcy  who  was  succeeded  by  Charles  D.  Olney  as  director. 

ATLANTA  MINES  CO.  (Goldfleld)— West  crosscut  on  1,750- 
ft.  level  being  driven  two  shif's  with  about  150  ft.  to  go  to 
reach  projection  of  ore  mined  on  l,5S0-ft.  level  Grizzley  Bear 
ground.  Arrangements  made  with  Goldfleld  Consolidated  to 
bear  major  portion  pumping  expense;  water  used  in  Con- 
solidated  mill. 


Eureka   County 

PALISADE  COPPER  i  Palisade) — Have  opened  good  ore- 
body;  recent  shipments  ran  13';  Cu.  Expect  to  ship  carload 
every   fortnight.      F.   W.   Smith,   manager. 

Lincoln   County 

PRINCE  CONSOLIDATED  (Tioche) — Company's  new  200- 
ton  concentrating  plant  at  Bullionville  is  completed.  Erected 
to  treat  Bullionville  and  Dry  Valley  tailings  aggregate  120.- 
000  tons.  A  1-mi.  spur  is  being  constructed  from  the  Cali- 
ente  &  Pioche  Ry.  to  the  Dry  Valley  dumps. 


Nye  Co 


TONOPAH  ORE  PRODUCTION  for  week  ended  Julv  22  was 
111.139  tons  valued  at  $208,5*2  compared  with  10.300  tons  for 
week  previous.  Producers  were:  Tonopah  Belmont,  3.065 
tons;  Tonopah  Mining.  2,300;  Tonopah  Extension.  2,200;  Jim 
Butler,  1.300;  West  End.  sir,;  Halifax.  220;  Rescue- lOtila.  150; 
North   Star,   53  tons. 

TONOPAH  EXTENSION  (Tonopah) — Receiots  for  June 
$125,7.74;   expenses  $73,594;   operating  profit   $52,160. 

KANROHAT  (Round  Mountain ) — Property,  comprising  16 
claims  and  snail  mill  in  Jefferson  Canon,  being  sampled. 
Under   option   to   Sprague   interests   of   Goldfleld. 

JIM  BUTLER  (Tonopah) — At  recent  directors'  meeting  it 
was  decided  to  appeal  decision  of  Nevada  Supreme  Court  in 
apex   cr.se   against    West   End   Consolidated. 

TONOPAH  MINING  (Tonopah)— Jure  profit  $19,950  from 
treatment  of  9,060  tons:  average  value  $12  per  ton;  119,325  oz. 
bullion  produced,  value  $97,250.  The  70-ft.  headframe  at 
Red  Plume  shaft  is  to  be  moved  to  the  Sand  Grass  shaft. 

WEST  END  (Tonopah)— At  annual  meeting,  Oakland. 
Calif.,  directors  and  officers  reelected.  Report  for  1915  shows 
total  operating  profit  of  $270,416;  of  this  amount  $109,212  is 
profit  from  disputed  ore  and  placed  in  escrow  to  await  final 
decision    of    courts. 

GOLD  HILL  NEVADA  GOLD  MINES  CO.  (Tonopah)— On 
this  property  in  Lone  Mountain  district,  shaft  has  been  .unk 
11  El  crosscut  being  driven  to  tap  gold  vein.  Galena  vein 
also  outcrops.  Equipped  with  hoist,  air  compressor  and  pis- 
ton drill.  May  install  Jackhamer.  William  G.  Herman,  super- 
intendent.    Daniel  Hurton,  of  San  Francisco,  president. 
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i  iVERMAN  i  Virginia  ) — Began  general  repairs  underground, 
Jnh    L8 

HALE  &  NORCROSS  (Virginia)  Surface  tunnel  now  in 
u,„..l   condition   to   l,052-ft.   point. 

CROWN  POINT-BELCHER  (Gold  Hill)  -Work  in  Jacket 
discontinued    on    account    of    .hum.-    in    air    conditions;    over- 

haulil leetrie    eciuiiPincnl     nun I;     255     tons    ore    sent    to 

gloryhole  from  shaft.  Jacket  mill  received  S19  tons  mine  ore 
ami    486    tons    <1  n i n |>    rook. 

UNION    CONSOLIDATED    (Virginia)— Extracted    363     tons; 

rross     vain.-     over     $12.  IKtO     as     follows:        2, lull     1 1-  s  .  - 1.     Ill     Ions. 
(229     " I   level,    II    tons.   $12.75  and   177   tons,   {12.62.     Union 
shaft    reopened    by    pumping   association  to   l.SO-ft.   point  below 
8,500   level. 

MEXICAN  (Virginia)  —  Extended  2,500  level  south  drift  to 
56-ft  point,  t'an.>  shows  porph>i.\  and  quartz  of  low  assay. 
Ml, rations  to  winze  station  continued  on  2.700  level.  Mexi- 
can mill  received  362  tons  custom  ore  averaging  $34.56  and 
193    nms    Mexican    dump    rock    averaging    $14.12. 

NEW     MEXICO 
Grant   County 

CHINO    (Hurley) — Copper  output   in   June.    7,243,618   lb. 
Lincoln    County 

WHITE  OAKS  (White  Oaks)  —  Reported  that  Minor  S. 
K.-iih  of  Boston,  has  taken  an  int.  rest  and  that  properties  will 
be  developed  for  gold,  subordinating  tungsten  production. 

Socorro   County 

OAKS  CO.  (Alma) — Developing  Clifton  mine:  encountered 
-rade  milling  ore  in  winze  from  adit.  Shiping  to  Sorocco 
mill. 

MOGOLLON  MINES  CO.  (Mogollon) — Mill  treating  about 
900  tons  per  week;  new  working  shaft  at  Bast  Chance  mine, 
now  about  800  ft.  deep.  Company  has  inaugurated  new  system 
of  freight  delivery  from  Silver  City;  transfer  station,  includ- 
ing oil  storage  tanks,  erected  at  Glenwood,  12  mi.  from  Mogol- 
lon, and  fuel  oil  and  other  supplies  are  delivered  there  by 
truck,  whence  they  are  hauled  over  the  heavy  mountain 
grades  to  Mogollon  by  teams.  Other  operators  still  depending 
on    teams    or    trucks    for    entire    trip    of    over    SO    milts. 

PENNSYLVANIA 

MIDVALE  STEEL  AND  ORDNANCE  CO.  (Philadelphia)  — 
Has  awarded  contract  for  500-ton  blast  furnace  at  the  Worth 
Brothers  Co.  plant  at  Coatesville. 

SOl'TH    DAKOTA 

Lawrence  County 

DEADWOOD  STANDARD  (Terry) — Property  turned  over 
to  leasers  and  100-ton  mill  being  prepared  for  operation. 

ECHO  (Maitland) — Some  20-oz.  silver  ore  encountered  on 
800-ft.   level.     New  electric  pump  handling  water. 

CUSTER  PEAK  (Roubaix) — New.lOO-hp.  boiler  and  com- 
pressor  installed  to  sink  shaft  from  250-ft.  level  where  ore- 
body   carrying   native  copper  was  disclosed. 

ANCHOR  HILL  (Galena) — Bolger  &  Hammond  are  getting 
good   results  with   an   arrastre  at   this   property. 

RATTLESNAKE  JACK  (Galena)— William  Sansom.  of  New 
York,  won  the  first  suit  of  a  series  which  caused  operations  to 
be  suspended  at  this  mill  and  mine.  Work  will  be  resumed  as 
soon  as  litigation   is   cleared. 

Pennington   County 

COLUMBIA  .Keystone) — Drifting  on  vein  at  200  level  con- 
tinues  with   satisfactory  results.  ■ 

HOMELODE  (Silver  City)— Shaft  being  deepened;  vein 
maintaining  size  and  contents   with   depth. 

VIRGIN]  \ 

CRIMORA  MANGANESE  CORPORATION  (Crimora)— Mill 
now  producing  about  40  tons  of  washed  ore  daily.  Company 
Intends  to  increase  gradually  to   200-ton  output. 

I  TAB 


Ilea  v, 


'■(> 


MOSCOW  (Milford)  — New  shaft  practically  completed  to 
the  1.000  level,  and  work  of  making  connections  with  old 
woikiiiKS  will  be  started.  Shaft  will  do  away  with  unneces- 
sary   hauling  and  give  added  depth.     In  June  shipped   six   cars. 

Salt    Luke    County 

UTAH  COPPER  (Garfield)— Production  in  June  17  877  432 
lb.  copper. 

CON'GOR  (Bingham) — Daily  shipments  of  about  50  tons  of 
copper   ore    from    upper   working    200    ft.    from    surface 

MICHIGAN-UTAH     (Altai  — Heavier    shipments    than     ever 
i      beina'     made.       Ore     coming     from     Triangle     lease     in 
Grizzle  and  City  Rocks  workings. 

oilio    COPPER    MINING    (Bingham,      Reorganization    pro- 

.'i.i   ,,,u    $5,000  000  corporation— $2,750,1 ,   Mock  and 

-    "lino    in    convertible    bonds.      Bingham    Central    Ry.    to    be 

SOUTH    HECLA    (Altai— New    strike    in    Kate    Hays   fissure 
ng    satisfactorily.      The    new    ore    is    60u    t.,    7m.    i;      from 
surface  and   2.200   ft.    or  more  southeast    of   Wedge  stope,   from 
which   company    lias   been   shipping. 

SILVER  SHIELD  (Bingham)— Conditions  show  improve- 
ment.     Faulted   ore   reported    by    managei    to    have    I 

'uani  in  bunches  in  west  drift  of  stope.  Plan  to  sink  s-in 
arm  hole  from  surface  to  facilitate  development  of  Purl 

tor  this  work   will  sell    10, shares   ol    treasurj    stocl 

BnTAS£T<rHi  MINES   .Altai-  This  companj   owning   ! 

—him  patented — will  soon  begin  work  on  its  4.000-f(  tunnel  to 
f™e  ■"'  add.  d  depth  of  300  ft.  below  the  -inn  level.  Excavation 
mr  power  plant  completed,  and  machinery  on  ground.  Two 
•  M>-cu.tt.    compressors    will    be    installed. 


Summit    County 

NEW  QUINCT    (Park  City)     Seventh  cat    shipped   from   th< 
recent  strike   In   this  property. 

JOHN  THE    REVELATOF    (Pari     City)      Funds  reported    to 

have  been  pro\ 1;  plans  to  sink  shaft   on   10-in.  vein  opened 

loO   it .    from   surface 

AMERICAN     FLAG     .Park    City)— Mines    Development     Co 

"i"'1  at  tng    pa  rl    ol    I  his    pi i  I      undi  i    li  ase,   has   in    b 

tons   ol    silver    ore    ol    good    grade. 

Tooele    (  on nl. \ 

OPHIB  DISTRICT  is  active     Larg-ei   shipments  being  made. 
railroad  from  St.  John  to  Ophir  is  running  two  trains  a  day. 

IN  DRY  CANTON   District,   the   Drj    Canon  Consolidated, 
Queen  ol   the  Hills,  Kearsarge  and  Brooklyn  are  prod 


trea3tPnTR30,?IVois(O|a1i1iry)rSOme  C,'U<U s"ip"ed; 


ill 


Bl  LLION  MINES  COALITION   (Stockton)-   Water   problem 

•-'Pears    to    have     been    solved     l.j     tunnel     12. Mil)     ft.    lone 

:''  ,'■"'",  ,'■' '     below  surface;   mining    Is   being   done   200   ft. 

b.low     the    tunnel     level.       Flow     is     1,200    gal      per    min       and      , 

.1  iMiu-acre  ranch  owned  by  company  is  being   Irrigated'   'b    F 
Bauer   president. 

\\  ISHINGTON 

LAURIER   (Laurier) — Shipments  of  5  to  7',    copper  on    bi 
ing  made  to  Granbj    smeltery.     Grant   A.  Stewart,  superintend 

NEW    CRYSTAL    MINING    ill    Fall    City    Block,    Spokane)  — 
Has  about    1,000   tons  of  $23    ore   at    the   mine    near    Miles     await 
ing  completion   of  roads   for   hauling   by  auto   truck  to  Daven- 
port.    John  o  Connor,   manager. 

WYOMING 

COLORADO    FUEL    AND  IRON    (Sunrise)  —  Company     has 
been   shipping    copper  ore   from   a   pocket    in   its   iron   propertj 
pdckel     said     to    be    much    larger    than    those    previously    en- 
countered.    Thomas   Tucker,   superintendent. 

PLATINUM    MINING   AND  MILLING    (Holmes)— This 

l,;",',y    ;rnting   old    Rambler    nunc    has    n    opc-.tmi;    100-ton 

mill   at    full   capacity    tor   some    time.      Julius    Thielman     . 
dent  and  manager. 

<  \  \  \i>  \ 
Ontario 


KING  EDWARD  (Cobalt)— old  concentrating  apparatus 
being    removed   to   make  room    for  Callow    dotation   system. 

WEST  DOME  (Porcupine)  — Will  sink  new  four-compart- 
ment shaft.     Diamond  drilling   results  have  been  satisfactory 

MINING  CORPORATION  ( Cobalt)—  Optioned  Burke  claims 
in    West    Shining    Tree    district. 

TEMISKAMING  (Cobalt )  — Ma  in  shaft  is  down  1  180  ft  will 
be  sunk  to  lower  contact  between  the  diabase  and   Keev. 

McKINLEY-DARRAGH  (Cobalt )— New  ore  discovered  be- 
yond fault  on  400-ft.  level;  max  be  of  much  importance  Vein 
shows  about  2   in.   of  2,000-oz.  ore. 

NIPISSING  (Cobalt)— Considering  notation  plant  to  treat 
cyanide  tailings.  On  July  1.  cash  in  bank  was  $1,073,966 
ore    and    bullion    on    hand    and    in    transit    valued    at     -•'>! 

McINTYRE  (Poreupine) — Annual  report  shows  .....  reserves 
ol  201,900  tons,  averaging  $11.12  per  ton.  gross  value  $•'  "47- 
12S.    as   compared   with   $854,000   the   previous   year. 

DOME  LAKE   (  Porcupine)  —  Proposal  to  issue  459,688  shares 
to   shareholders   at   20c.    ratified.      Company    owes    Hudson    P.av 
Mines.    $25.i;5:!;    balance    will    be    used    for    mill    extension        R, 
port  shows  S3. 600  tons;  gross  value  $1,24.;  500 

WRIGHT  HARGRAVES  (Kirkland  Lake)— This  operation 
incorporated  into  a  company  with  capital  of  $2,500,000  in  $1 
Shares.  There  will  be  l.iiiiii.nmi  shares  in  treasury,  balance 
representing    the    property;    will    be    offered    to   public   at   50c. 

MOND  NICKEL  (Coniston)— At  London  meeting  profits  for 
\eai  r.  po,(.,l  at  f322.(ino:  20'.  dividend  on  ordinary  shares 
declared.  Lome  Power  Co..  of  Ontario,  a  subsidiary,  completed 
its  plant,  providing  ample  powei  for  present  and  future  n  i 
Large  stocks  ol  nickel-copper  matte  accumulated  in  Gri  it 
Britain  to  assure  supply  for  refining  plant  ai  Clydach  Swan- 
sea.   W.il.s.    Ill   case   ol    interruption    to   mi    tiatlic.      Additional 

unit    added    to    refining    plant    during    yeat        output     howevet 
does  not  equal  British  requirements  of  nickel. 

MEXICO 

LAri.in. IN  MINING  (San  Javier)— This  American  owned 
mine  in  centra]  Sonora  kept  running  during  recent  disturb- 
ances;  mill    handling  about     |,| ions   monthly. 


WEST    rNDES    development    CO.     (25    Broad    St      New 
York)      Will    d.     •  l"i>    epper    properties    in    Cuba    and    n 
ported    last    week    owing    to    typogra  p 


TUNGSTEN    OPERATORS    In    Chosen    have    been    much    af- 
by   the  drop  in   price;   many    have   suspended    work. 

tl'IIK    \ 
TRANSVAAL    GOLD     PRODI    CTION    ill    June    was-     Witwa- 
tersrat  districts,   26.570  oz.:  total,   71 

oz..  which  is  15,917  oz.  less  than  in  May,  but  6,484  oz    more  than 
',",,  J""r;  •     I;,,,V-the  '  ded  June  3o  the  total  was 

1...   v'  l"   oz'    IP,  I9,:'-   a,nrl    W81.887    oz.    in    1916;   an    inc. 
.'-... Ms    oz.      The    number    ol    neuro    laborers    reported    in    the 
hi  June  was  204,773,  a  decrease  ol         I  Mav. 
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Metal  Markets 

\i:\\  \  ORK —  Vug.  - 
Copper  advanced  further  and  held  (irmly,  although  no  great 
amount  of  business  was  done.  The  renewed  decline  in  spelter 
went  further.  Lea. I  also  declined.  Neither  in  spelter  nor  lead 
was  there  any  important  business,  the  declines  occurring  in 
a  dull  market    under  the   pressure  to  sell  by  producers. 


Copper,  Tin,   Lead    and  Zinc 


Copper — The  advancing  tendency  that  we  reported  last 
following  the  transactions  at  low  prices  on  July  20. 
continued.  In  the  early  part  of  July  there  was  an  extensive 
istment  of  conditions,  resulting  especially  from  the  over- 
bought position  of  a  good  many  domestic  manufacturers. 
The  latter  found  in  numerous  cases  that  they  had  overesti- 
mated their  requirements,  either  through  the  failure  of 
expected  business  to  materialize,  or  through  impossibility  of 
maintaining  their  rate  of  output  by  reason  of  increasing 
inefficiency  of  labor.  Producers  were  therefore  requested  to 
defer  contracted  deliv  ries  until  later,  and  commonly  did  so: 
but  when  that  could  not  be  arranged,  the  released  copper  was 
offered  for  resale. 

Producers  on  their  part  were  in  an  excellent  statistical 
position,  and  indeed  were  bothered  about  making  their  deliv- 
eries owing  to  the  same  causes  that  affected  manufacturers. 
They  were  therefore  in  general  ready  to  agree  to  transfers  of 
deliveries.  Anyway,  these  readjustments,  which  affected  the 
market,  were  apparently  completed  s«on  after  the  middle  of 
July,  whereupon  persons  who  needed  copper  then  had  to  pay 
more  for  it,  producers  being  firm  in  view  of  the  excellent 
statistical  position.  But  little  copper  is  available  for  delivery 
until  after  Oct.  1,  and  the  major  market  at  the  present  time  is 
for  October-December  delivery.  August  and  September  cop- 
per is  very  scarce  and  buyers  are  compelled  to  pay  premiums 
for  it.  but  there  is  only  an  occasional  demand  for  those 
near-by  deliveries. 

During  the  last  week  there  were  some  sales  for  export  to 
Italy  and  France,  but  we  heard  of  nothing  for  England.  Lon- 
don cabled  that  the  British  government  is  supplying  con- 
sumers at  £121.  prompt  delivery,  which  is  equivalent  to  about 
25.65c,  c.i.f..  and  24. 4U<S  24.65c.  here,  according  to  whether  the 
cost  of  delivery  comes  to  1  or  IVic.  per  lb.  There  was  some 
buying  by  domestic  consumers  and  in  the  latter  part  of  the 
week.  25%c,  r.t.,  corresponding  to  25V4C.,  net  cash.  New  Tork, 
was  realized  for  October-December  copper.  At  the  close  the 
market  appeared  to  be  firmly  established  at  that  figure,  with 
26c,  r.t..  asked  for  near-by  copper.  Sales  of  October-De- 
cember copper  at  25%c.  r.t.,  were  made  in  several  quarters, 
and  there  is  evidently  a  general  willingness  to  make  the  mar- 
ket  on   that   basis. 

i  «>p|,er  sheets  are  nominally  unchanged  at  37^2C.  per  lb. 
for  hot  rolled  and  38 '/4c  for  cold  rolled.  Copper  wire  is  29© 
30c.  per  lb.   for  carload  lots  at  mill. 

Tin — Fluctuations  during  the  week  were  but  trifling.  Bus- 
iness was  very  quiet.  There  was  practically  no  demand  from 
consumers. 

Lead — Business  in  this  metal  was  of  much  smaller  pro- 
portions than  in  the  previous  week.  Producers  on  all  hands 
reported  a  competition  from  one  quarter  that  was  upsetting 
the  market.  Tl  e  A.  S.  &  R.  Co.  maintained  its  price  at  6.50c, 
New   Tork.    while   most    ol  ide    producers   were   sellers 

lonal   sales  at  about 
that    price,    in    general    they    reported    failure    to    consummate 
The   market   having   been    disturb,, 1 
In  this  way.  it  is  impossible  to  quote  it   accurately  in  absence 
of   km  -     .  in    that   may  have   been    done    privately,   and 

righl    through  the  week  are  too  high 
This  also  i   variations  b<  quota- 

1  i  rtain  that  August- 

October   lead    was    sold    in    tonnage    business   on    Aug.    1 
price   netting    produce! 

St.  Louis,  wat  Ml    .,.,  eting    ,,,,.  Sharp 

compel  [tloi  were 

made  at  6c,  St.   Lo  ,,,,,    tne   information 

of  the  buyer.      Ol    Au  aone   ,,v  outside 

producers  at  abou'  •  PnIng    ,,ut, ,„,,,, 


mi | ■    -;    ,■  ■: mum [HUiMe 

the  middle  of  the  afternoon  the  A.  S.  &  R.  Co.  reduced  its 
price  to  6c  New  York,  and  at  other  points  correspondingly,  i 
This  reduction  was  forced  upon  the  A.  S.  &  R.  Co.  by  the  com- 
petition above  referred  to.  and  was  made  in  contradiction  to 
its  judgment  of  market  conditions,  which  were  not  regarded 
as  justifying  the  development  of  such  a  state  of  things  as  has 
happened.  The  statistical  position  in  lead  continues  without 
any  doubt  to  be  excellent,  but  there  appears  to  be  an  aversion 
on  the  part  of  producers  to  see  any  accumulation  of  stock. 

Spelter — A  fair  tonnage  of  business  was  reported  in  the 
early  days  of  the  week,  and  after  that  very  little.  On  the 
other  hand,  there  was  considerable  pressure  to  sell,  and  the 
decline    from    the    short-lived    rally    which    began    last    week 
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The  quotations  herein  are  our  appraisal  of  the  average  markets  for  copper, 
lead,  spelter  and  tin  based  on  wholesale  contracts  for  the  ordinary  deliveries  of  the 
trade  as  made  by  producers  and  agencies;  and  represent,  to  the  best  of  our  judg- 
ment, the  prevailing  values  of  the  metals,  reduced  to  basis  of  New  York,  cush, 
except  where  St.  Louis  is  given  as  the  basing  point.  St.  Louis  and  New  York  are 
normally  quoted  0,17c.  apart. 

inns  for  electrolytic  copper  are  for  cakes,  ingots  and  wirebars, 
>pper  is  commonly  sold  at  prices  including  delivery  to  the  consumers 
to  discounts,  etc.  The  price  quoted  for  copper  on  "regular  terms" 
n—  price  including  freight  to  the  buyer's  works  and  is  subject  to  a 
isfa  The  difference  between  the  price  delivered  and  the  New  York 
tit  is  at  present  about  0.25c.  on  domestic  business.  The  price  of 
thoili-s  is  0.05  to  0.10c.  below  that  of  electrolytic.  Quotations  for 
lead  represent  wholesale  transactions  in  the  open  market  for  good  o-dinary  brands. 
Quotations  for  spelter  are  for  ordinary  Prime  Western  brands.  Duly  the  St.  Louis 
price  is  herein  quoted,  St  Louis  being  the  basing  market.  We  quote  the  New  York 
price  at  17c,  per  100  lb.  above  the  St    Louis  price. 

Silver  quotations  are  as  reported  by  Handv  ifc  Harman  ami  are  in  cents  per  troy 
ounce  of  silver  bars  999  fine. 

Some  current  freight  rates  on  metals  per  100  lb.  are:  St.  Louis-New  York  17c; 
St    Louis-Chicago,  6.3c  ;  St.  Louis-Pittsburgh,  13.1c. 
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The  above  table  gives  the  closing  quotations  on  London  Metal  Exchange. 
All  prices  are  in  pounds  sterling  per  ton  of  2,240  lh,  except  silver  which  is  in  pence 
per  troy  ounce  of  sterling  silver.  0.925  fine.  Copper  quotations  are  for  standard 
copper,  spot  and  three  months,  and  for  electrolytic,  price  for  the  latter  being 
Milij.  .  t  to  •'  per  cent,  discount.  For  convenience  in  comparison  of  London  prices, 
in  pounds  sterling  per  2,240  lb.,  with  American  prices  in  cents  per  pound  the 
toMou-nig  approximate  ratios  arc  (riven,  reckoning  exchange  at  4.80  £15=  3.21c  ; 
0211=  C;  £:i°    =  b43c';   £4°    =   s:'7''  ;    E60    =   12-85c-     Variations.    £1    - 
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continued  further.  There  was  no  demand  Erom  abroad.  Lon- 
,i,hi  cabled  thai  England  has  ample  supply  of  spelter  and  that 
the  grovernment  stands  ready  to  take  care  of  consumers. 
Domestic  consumers  were  conspicuous  by  their  absence. 
During  Hi-  latter  part  of  the  week  A.ugfust-September  spelter 
was  offered  at  8%@9c,  then  down  to  8%@8%c,  from  some 
quarters,  while  cither  sellers  offered  at  s'»o.  On  Aug.  2  a  lot 
,,!  75  ions  of  (Irani. y  "Select"  spelter  was  sold  at  auction  in 
the  New  York  Metal  Exchange  at  8%c.  St.  Louis,  spot  de- 
livery. High-grade  spelter  is  quoted  at  15  @  17c,  intermediate 
at  13 ig  14c,  high-grade  brass  special  at  10c.  and  common  brass 
special  at   Jiiji.v,  all  of  these  being  asking  prices. 

Other  Metals 

NEW    YORK — Auk.   - 
Aluminum — The  market   is  quiet  and   a   trifle  easier.      Busi- 
ness   has    been    on    a    moderate   scale   and    has   been    done   on   a 
basis  of  5S  iff  60c.   per   lb.   for  No.    1   ingots,   New  York. 

Antimony — Antimony  was  again  weaker.  We  quote  12i8> 
12  Vic,  with  last  sales  reported  at  12  Vic.  The  principal  inter- 
ests continue  to  be  unwilling  to  quote  futures.  It  is  gossiped 
in  the  trade  that  there  are  several  dealers  In  antimony  who 
are  loaded  with  stocks  which  they  are  anxious  to  dispose  of, 
and  their  position  is  believed  to  have  been  instrumental  in 
depressing  the  market.  Until  these  stocks  are  materially 
reduced,   it    is   difficult   to   foresee   a   steady   market. 

Quicksilver — The  market  continued  dull.  We  quote  $77@7S, 
New  York.     San  Francisco  reports,  by  telegraph,  $7S  per  flask. 

Gold,    Silver    and    Platinum 
NEW    YORK — Auk.  2 

Gold  is  coming  in  still  and  more  is  expected  from  Europe 
at  New  York. 

Platinnm — This  market  was  again  dull  and  was  a  little 
weaker.  Sales  were  made  at  $58@60,  which  we  quote  as  the 
market,  although  one  sale  was  reported  at  $55  for  a  small 
quantity. 

Silver — The  tone  of  silver  the  past  week  has  been  steady 
to  tirm  The  China  exchanges  are  still  below  London  silver 
parity,  so  that  the  steadiness  to  the  market  comes  from 
other  sources,   principally   mintage  orders. 

Mexican  Dollars  in  New  Y'ork  July  27  were  quoted  at  49  @ 
52c;  July  2S  at  49@53c;  July  29  at  48%@53c.  July  31  at 
48%@53c. ;  Aug.  1  at  49%@53c;  Aug.  31  at  49  V4  <5  53  V*c.  Pesos 
are  rather  scarce. 

Zinc  and   Lead  Ore  Markets 

Juplln,  Mo.,  July  2!> — Quotations  are  as  follows:    Base  price 

per  2.000  lb.  ore  assaying  60';  zinc.  $75  for  premium  ore,  $70@ 
60  for  medium  grades,  down  to  $55  for  low  grade.  Average 
for  week's  sales,  $64.29.  Calamine  base  price  per  2,000  lb. 
ore  assaying  40',  zinc,  $50@40;  average  for  week's  sales, 
147.55. 

Lead  base  price  per  2,000  lb.  assaying  so-;  lead,  $70;  high 
price.  $74.15;  average  realized  for  week's  sales.  $69.76  per  ton. 

Shipments  for  week  ended  July  29  were  4,989  tons  blende, 
489  tons  calamine  and  934  tons  lead  ore.  For  year  to  date, 
100,967  tors  blende,  15,752  tons  calamine  and  34,575  tons  lead 
ore.      Total    value,    $409,170    for    the    week;  for    the 

fear  to  date. 

Repairs  on  electric  power  were  installed  in  midweek,  per- 
mitting the  operation  of  a  few  mills,  but  with  the  low  stage 
of  water  still  existing  it  is  but  part  of  a  loaf.  The  output  is 
now  clown  t-i  "before  the  war"  level,  and  many  mines  cannot 
restart  on  the  price  level  now  being  paid.  The  90',  increase 
in  powder,  along  with  heavy  advances  in  all  other  supplies, 
makes  a  higher  price  imperative  for  mines  now  idle  and  some 

-   ill  operating  under  low  powder  contracts.     The  average   I 

of  blende  for  the  month  will  warrant  a  further  de- 
ease  in  the  wage  scale,  on  the  sliding  basis  in  vogue,  and 
may    permit   some   mines   to   restart    in    August. 

Plattevillc,  AVis.,  July  2i> — Quotations  are  as  follows:  Base 
price  per  2.000  lb.  assaying  60'  zinc,  $65;  medium  grades 
assaying  down  to  509!  zinc  $58.  Has.-  price  pel  2,000  Ions,  as- 
saying S0r",  lead.  $71.  Shipments  for  week  2.325  tons  zinc 
ore.  58  tons  lead  ore.  154  tons  sulphur  ore:  year  to  date. 
69.513  tons  zinc  ore,  2,418  tons  lead  ore.  16,340  tons  sulphur  ore 
Shipped  during  week  to  separating  plants  4.757  tons  zinc 
ore. 

Report  for  week  ended  July  22,  delayed  in  transit,  showed 
base  price  for  2.000  lb.  blende.  60';  zinc.  $60® 65;  lower  grades 
down  to  50%.  $53.  Base  price  for  lead  ore.  SO';  was  $74.  Ship- 
ments for  the  week  2.035  tons  zinc  ore,  39  tons  lead  ore,  290 
tons  sulphur  ore.  Shipped  to  separating  plants.  3.030  tons 
zinc  ore. 


OTHER  ORES 

Manganese  On-  importB  Into  the  United  states  in  May  were 

74,825    tons,    b  I      I      mon      than    ill    May,    1916.       For 

the  five  months  ended  May  :i  1  the  total  receipts  were  27.157 
tons  in  1914  and  m  1915,  and  174,383  tons;  increase  of  147, 226 
tons    this   year. 

Imports  at  Baltimore  for  the  week  included  8..S0O  tons 
manganese   ore   from    Brazil. 

Pyrites — Imports  at  Baltimore  for  the  past  week  included 
9,631   tons  pyrites  from    Huelva,   Spain. 

The  domestic  production  of  pyrite  in  1915  reached  a  new- 
high  level,  due  chiefly  to  the  unprecedented  demand  foi  thi 
mineral  in  making  sulphuric  acid.  The  production  was  394.- 
124  long  tons,  valued  at  $1,674,933,  an  increase  of  57.462  tons 
in  quantity  and  of  $391,587  in  value  compared  with  1914, 
the  United  States  Geological  Survey  reports. 

Antimony  Ore — It  is  difficult  to  sell  this  ore  in  view  of  Hi- 
uncertainty  in  the  market  for  the  metal.  It  is  quoted  nom- 
inally at   $1.25 (g  1.50    per   unit. 

Tungsten  Ore — There  was  no  change  in  this  market, 
wherein  buyers  and  sellers  continued  as  far  apart  as  ever. 
One  of  the  largest  producers  was  bid  $27.50  per  unit  for 
scheelite  ore  of  the  highest  class,  but  refused  the  offer  and  is 
holding  for  $30.     We  quote   the  market  at  $27.50@30  per  unit. 

Charles  Hardy  reports:  "Buyers  are  still  exceedingly  shy 
and  having  contracted  during  the  rush  time  for  considerable 
quantities  feel  that  unless  consumers  come  again  into  the 
market  they  will  not  be  buyers  for  a  long  time  to  come.  One 
of  the  most  curious  features  in  the  tungsten  position  is  the 
often-repeated  expression  by  the  buyers  of  the  ore  that  they 
are  not  too  anxious  to  see  the  market  go  down  further,  as 
every  drop  in  the  prices  for  tungsten  is  utilized  by  the  ulti- 
mate consumer  to  try  and  cancel  contracts;  and  as  most  of 
the  works  have  tungsten  ores  contracted  for  at  high  pries, 
such  cancelations  would  have  been  disastrous  on  the  general 
market    condition." 

Iron    Trade    Review 

YEW    YORK — Aug.    2 

The  iron  and  steel  markets  show  very  little  change.  Do- 
mestic business  is  still  quiet,  but  export  demand  is  extremely 
active  and   shows  no  sign  of  decreasing. 

The  great  fire  and  explosion  at  Black  Tom  Island,  the  New 
Y'ork  harbor  freight  terminus  of  the  Lehigh  Valley  and  other 
i-oads,  on  July  30,  destroyed  a  great  number  of  shells  and  other 
munitions  waiting  for  export.  The  loss  is  roughly  estimated 
at  almost  $20,000,000.  It  is  claimed  that  most  of  this  will  fall 
on  the  buyers,  as  a  great  deal  of  the  steel  was  sold  on  con- 
tract f.o.b.  at  mills.  At  any  rate  much  of  the  material  will 
have  to  be  replaced.  It  is  not  likely  that  there  will  be  much 
salvage    from    the    wreck, 

Intensel;  hot  weather  has  continue,!  to  keep  down  work 
and  production  at  the  mills,  the  outturn  in  some  cases  being 
seriously  limited. 

Exports  from  Baltimore  for  the  week  included  2,257,680  lb. 
pig  iron,  1,191,800  lb.  steel  billets.  6,037.056  lb.  bars.  3.429,375 
lb.  wire  rods  and  wire.  1,054,965  lb.  rails  and  ties,  596,911  lb. 
nails  and  438,208  lb.  plates,  all  to  Great  Britain:  5.70S.M '  lb. 
billets  and  367.570  lb.  bars  to  France;  1,198  tons  pig  iron 
and  5.133  tons  steel  billets  to    Italy. 

steel  anil  Iron  Exportx  and  Imports  m  the  United  States 
ar.-  valued  by  the  Department  of  Commerce  as  below  for  May 
and   the   11   months  from   July    1    to    M 


\I;ly 

I'M    , 

,098,145  -'. 


I'M  I    IS 

1'"  i  11,255 
20,709,426 


11  Months 


1915-16 


(18,438,461  $173,421,829       $524,681,306 

The   exports    for    the    11    months  of  the    fiscal    year    were    by 
far    the    largi  r    repi  rted.      They    show    an    increase    of 

,278  over   1915,  and   of  $312,465,814   over  1914. 

PITTSBURGH — Auk.  1 

The   steel   mark-  to   exhibit    great    strength   des- 

pite the   general   dullness   in   the   domestic   market.      Prices   for 
Brmly    maintained.      There    are 
irregularities    in    the  some    manufactured    steel    pro- 

ducts such   as  chain,  spikes,  rivets,  shafting,  etc.,  but   the.-. 
ducts    had    been   advanced    altogether  out    of  proportion   to   the 
,-ldvan  steel    products    from    which    they    are 

made. 

Exports   demand   continues  good,   but  is  met  by   a   particu- 
lar   scarcity     of    bottoms    just    at    the     moment.       The     great 
strength    of   the   unfinished   steel   market   at   this    time    is   due 
almost   wholly   to    the   export    demand,    which    absorbs    . 
thing   offered   for    early    delivery. 
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Carnegie  Steel  Co.  this  afternoon 
announced  an  advance  In  steel  bars  from  2.50  to  2.60c.  Other 
mills  o  follow  within  a  short  time.  There  was  no 
market  activity  to  provoke  an  advance  at  this  time,  but  per- 
haps the  Sti  el  <  "i  i     I  n  was  nettled  at  the  recent  reports  of 

bars  being  sold  the  implement  makers  at  2.35c.  and  some 
contract  buyers  at  2.50c.  asking  for  a  readjustment  to  2.35c. 

Tt  is  generally  held  in  steel  market  circles  that  the  situa- 
tion is  stronger  today  than  was  expected  two  or  three  months 

.  would  be  the  ease.  The  market  has  stcod  the  summer 
dullness    inii. i     than    was    expected    and    as    increased    buying 

ran  hardly   be    <• led   in  a  month  or  two.  as  fall  arrives,   the 

pros!"  cellent     from    the    mill    viewpoint.      There    is 

still  a  considerable  tonnage  of  relatively  cheap  steel  to  be  de- 
livered ami   this  will   help  to  maintain  consumption. 

Pie  Iron  —  The  market  continues  very  dull,  so  dull  indeed 
that  those  who  were  predicting  a  buying  movement  in  August, 
with  an  upturn  in  prices,  have  deferred  the  time  until  early 
mber.  The  principal  basis  of  the  predictions  is  that  steel 
making  capacity  is  increasing  while  pig  iron  production  can- 
not be  increased.  Additions  to  steel  capacity  this  year  foot 
up  fully  2.500.000  tons,  according  to  three  separate  summaries 
made  in  the  trade,  between  a  third  and  a  half  of  the  new 
construction  being  completed  to  date.  Larger  projects,  which 
cannot  be  completed  before  1917,  involve  about  as  much  more, 
but  for  1  HIT  there  will  be  a  few  more  blast  furnaces.  There  is 
some  inquiry  for  foundry  iron  in  small  lots,  with  an  occa- 
sional inquiry  for  the  first  half  of  1917,  on  which  delivery  tin- 
furnaces  are  indisposed  to  quote,  but  no  inquiry  for  basic,  and 
only  export  inquiry  for  bessemer.  We  quote:  Bessemer,  $21  @ 
21.50;  basic.  $1S<S51S.25;  foundry  and  malleable,  $1S.25@18.50; 
forge,  $lS<ffilS.25,  f.o.b.  Valley  furnaces,  95c.  higher  delivered 
Pittsburgh.  W.  P.  Snyder  &  Co.  compute  the  average  price 
obtained  on  all  sales  of  1,000-ton  lots  and  over  in  July  at  $21, 
Valley,  for  bessemer  and  $18,  Valley,  for  basic,  the  same  as 
for  June.  The  average  quoted  price  of  foundry  iron  in  July 
was   $18.25,  Valley. 

Steel — The  market  for  billets  and  sheet  bars  is,  if  any- 
thing, stiffer  than  a  week  ago.  While  some  observers  regard 
the  quotable  market  at  $45  for  both  descriptions  we  continue 
to  quote  bessemer  at  $42tf?43  and  open-hearth  at  $44(S'45,  for 
either  billets  or  sheet  bars.  Almost  any  description  can  be 
sold  for  export,  the  chief  point  being  to  arrange  deliveries. 

FERROALLOYS 

Ferrosilieon.  high  grade,  50'",.  is  still  quoted  $83@85  per 
ton  at  furnace.  There  is  less  pressure  and  early  deliveries 
can  be  had  at  about  the  same  price.  Bessemer  ferrosilicon 
ranees  from  $31  for  10'i   up  to  $41    for  16%   at  furnace. 

Snlegelelaen  is  in  better  supply  and  a  little  easier,  the 
prices  being  $45@50  per  ton  at  furnace  for  20%,  and  $60@70 
for   high   grade.   25   to   30%,  at    furnace. 

Ferromanganese — Demand    for    prompt    ferromanganese    is 

very    light   and    the   market    is  a   narrow   one    with   a   range    of 

200,  di  pending  on  whether  the  seller  offers  the  material 

or   the    buyer    inquires.      Contract    remains   at    $175.   and   deliv- 

:i   tin-  latter  part    of  this  year  are  now  offered,  although 

'-in      sellers   were   supposed  to  be  sold  up  for  that  period. 

Ferrotungaten  is  in  more  demand  abroad,  and  makers  here 
have  had   several   offers   for  export. 

Exports   from    Baltimore    fur   the   week    included   11   tons  of 

n    metal    to    Mil 

FOREIGN    IRON 
Belgian    Iron    Work*   have   not   ceased    operation   altogether 
acconl  n    from   German    sources.      Among   the 

plants  in  operation — most  of  them  with  reduced  forces  and  on 
short  tirm — are  the  John  Cookerill,  Marchienne-au-Pont,  La 
■  nee.  Charleroi  and  the  Constructions  Electriques. 
Brltlnn  Exports  and  Imports  of  iron  and  steel  six  months 
ended  June  an  are  valued  as  below  by  the  Board  of  Trade 
returns: 

Imports  Excess 

28,978,562  5,343,  196  Exp      23,635, 

Machinery,  hard  17,780  s.  I.-.0.072  Exp       0,407,708 

43,836.342  13.703.508  Exp.      30,042.774 

,'""  (341,767  11,318,067  Exp      -'1.323.700 

The    actual     ti  Iron     and    steel    included     in    the 

id   1,{  15,595    in    1916;    imports, 
511,012  tons   In    1915,   and    10  this  year. 

Chlneae    Iron   dr.-  loped    by    Japan.      An   agree- 

ment for  th.  Taochung  iron  mine,  at  Tao- 

chung.     I  |  |jeen 

made    by    Jap  ■,  sts   according    ;.,    the    "I'm     Ea    tern 

0    tons    of    ..re 
-     '  I   in  Taya 


ores.  Negotiations  which  have  been  carried  on  since  1914  with 
the  Chinese  authorities  by  the  Sino-Japanese  Industrial  Devel- 
opment Co.  have  recently  been  concluded  and  the  rights  to 
work  the  mine  have  been  definitely  conceded. 

IRON    ORE 

The  ore  movement  down  the  Lakes  is  excellent,  so  far  as 
the  tonnage  goes,  and  the  computations  as  to  tonnage  would 
indicate  that  barring  accidents  there  is  no  serious  prospect  of 
a  shortage.  Attention  is  directed  to  the  fact,  however,  that 
on  account  of  the  pressure  to  utilize  the  full  carrying  capacity 
of  the  lake  fleet  ore  is  shipped  that  would  not  be  selected  if 
the  shippers  could  choose,  and  this  results  in  two  things, 
that  the  average  iron  content  of  the  ores  shipped  is  lowered, 
and  the  selection  as  to  grade  may  not  be  just  what  is  re- 
quired. It  is  a  fact  shown  by  statistics  published  in  past 
years  that  in  seasons  of  heavy  ore  movement  the  average  iron 
content  goes  down  while  in  seasons  of  light  shipments  the 
average  is  higher.  There  is  no  doubt  that  old  stockpiles  are 
being  cleared  up  and  everything  possible  is  being  shipped  at 
the   present   time. 

COKE 

Coke  production  in  the  Connellsville  region  for  the  week 
ended  July  22  is  reported  by  the  "Courier"  at  413,280  net  tons; 
shipments,  412,021  tons.  Shipments  of  Greensburg  and  Upper 
Connellsville  districts,  42,130  tons.  Production  has  been  held 
down  by  short  labor  and  extremely  hot  weather. 

Connellsville — The  market  has  stiffened  a  shade,  and  $2.75 
is  usually  quoted  to  consumers  for  spot  furnace.  Dealers  have 
been  able  to  pick  up  odd  lots  occasionally  at  $2.50.  There  is 
no  demand  on  contract.  Foundry  coke  is  $3.25  @  3.50  for 
prompt  or  contract.  The  advent  of  new  byproduct  ovens  is 
regarded  with  less  apprehension  than  formerly,  on  the  basis 
that  the  good  grades  of  Connellsville  beehive  coke  will  find  a 
market,  being  supported  in  price  by  the  better  prices  now  ob- 
tainable for  coal,  while  the  poorer  makes  will  simply  disap- 
pear. The  new  byproduct  coke  plants  of  the  Youngstown 
Sheet  and  Tube  Co.  at  Youngstown  and  Corrigan,  McKinney 
&  Co.  at  Cleveland,  204  ovens  each,  are  expected  to  be  com- 
pleted and  put  in  operation  this  month.  Many  others  are  to 
follow. 

United  States  Exports  and  Imports  of  Fnel  five  months 
ended  May  31,  in  long  tons: 

Exports ■ Imports . 

1915                   1916  1915                   1915 

Anthracite 1.371,955         1,542.860  222                4,445 

Bituminous 4,427,832         6,365,998  604,337             710, 2X7 

Co'.:e 292,151            456,202  15,900              29.445 

Bunker  roal 2,713.277  2,989,912  

Total 8,805,215       11,354,972  620,459  753,177 

The  bunker  coal  or  coal  furnished  to  steamships  in  foreign 
trade  is  practically  all  bituminous.  The  larger  part  of  the 
trade,  both   imports  and  exports,  is  with  Canada. 

Relginn  t'onl  Production  in  1915  is  reported  from  German 
sources  as  follows,  comparisons  being  made  with  1913,  as  there 
are  no  figures  for  1914.     The  statement  is  in  metric  tons: 

1913  1915  Changes 

Coal  mined 22.847,000  14.244,000  D.  8,603,000 

Coke  made 3,410.000  484,000  D.  2,920,0011 

Briquettes  made 2,580,000  1,202,000  D.  1,378,000 

Most  of  the  mines  working  are  on  short  time.  Costs  are 
heavy  owing  to  the  reduced  production  and  to  difficulties  in 
transportation. 

Chemicals 

NEW    YORK — July    26 

The  genital  market  is  quiet  and  heavy  chemicals  are  dull 
and  apathetic.     Prices  are   fairly  well  maintained. 

Arsenic  continues  in  light  demand,  but  supplies  are  not 
heavy  and  quotations  continue  about  $6@6.25  per  100  lb.  for 
both  spot  and   futures. 

Copper  Sulphate — The  market  is  little  changed,  with  fair 
demand  and  moderate  sales.  Very  little  is  being  taken  for 
export  just  now.  Quotations  are  $9@10  per  100  lb.  for  carload 
lots. 

Nitrate  of  Soda — Current  sales  are  small  and  this,  with  re- 
ports of  heavy  stocks,  has  tended  to  depress  the  market. 
Quotations  are  $3. 05  (a  3.10  per  100  lb.  for  spot,  while  futures 
are  offered  at  $3@3.05.  Shipments  from  Chile  are  now  being 
made  in  sailing  vessels. 

Sulphur — A  good  demand  exists  for  this  article,  which,  com- 
bined with  high  freight  rates  has  kept  up  the  quotations. 
Current  prices  are  $35  per  ton,  New  York,  for  spot,  and  $30 
for   futures. 

Sulphuric  Acid — There  is  more  competition  and  new  orders 
are  sharply  looked  after.  Quotations  for  60c<.  acid  are  still 
ab<  m    $2 :r   ton. 
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Assess  mint* 


CiiTiiImny 


Dellnq.      Sale 


Algomah,  Mich 

i  ek,  Ida 

Challenge,  Nev    

C'lrar  Grit.  Ida 

:    Kxt.,  Utah 

Cons.  Imperial.  Nev 

Com    I  iru'lnia,  Nev 

Crackerjack,  Nev 

Emerald,  Utah 

Four  Timbers.  Ida 

Gold  Mt.  Champion.  Utah 

«;r,ut  Bend,  Nev        

Great  Western.  Nev 

Hope,  I  alif 

Hub".  Ida 

Iron  Spar,  Ida 

Jacket -c  Point-Belcher.  Nev. 

Jack  Walte.  Ida 

Kewanas  Reor.1  N'ev 

Lehl  Tlntlc,  Utah 

Lucky  Calumet.  Ida 

Morgan  Argentine.  Utah. 

Nevada-Douglas.  Nev 

Nevada  Zinc,  Nev 

North  Lake.  Mich 

Old  Veteran.  Ida 

Ophlr.   Nev 

Rico  Argentine.  Colo.    

Sierra  Nevada,  Nev 


Silver  Mo 


Ida. 


Silver  Pick.  Nev 

Southern  Swansea.  Utah 
Spearhead  Reor.,  Nev 
Springfield  Tunnel.  Calif 

Suorlse  .Ida     

Swansea  Ext.,  Utah 

Tar  Baby.  Utah 

Tarbox,  Mont 

Tiberius,  Ida 

Tlntlc  Centra!.  Utah 

Ton.  Gypsy  Queen,  Nev.  . 

Victoria.  Utah 

Wolf  Mt.  Copper.  Utah    . 


7  Aug. 

13  Aug. 
lv  Aug, 
27  AUg. 

3  Aue 

15  AUK. 
26!  Aue. 
2"   \Ug 

15  Sept 

24  Aug. 
17  Aug. 
89  Aug. 

I7JAug. 

14  Sept. 
27|Aug. 

2  [Sept. 
5  Aug. 

2f)|Aug. 

15  Aug. 

15  Aug. 

14  Sept. 

J* 

8  Aug. 

16  Sept. 

17  Sept. 

lljAug. 

8JAug. 

5  Aug. 
17  Aug. 

3  Aug. 
16  ... . 
27  Aug. 
10  Aug. 

3  Sept. 

25  Aug. 
8  Aug. 

12  Aug. 


.  $1.00 
0.01 
0.05 

i  IHI2 
0  02 
ci  01 
0.05 
0.01 
0.001 
0.002 
U  0025 
II  III 
0.005 
0.01 
ii  002 
0  003 
0.05 
0.01 
I)  01 
0  0025 
0  005 
0  01 
0.10 
0.01 
1.00 
5'   0  002 
6    ll  ll.r> 

2  0.01 

3  ll  111 
3     0  005 

14  0.01 
5  0  001 
3i  0  01 

.  .     0  05 

2S  0.002 
1  0  0025 
4,  0  01 

12  0.005 
1  0.001 
8    0  005 

15,  0.01 
21  0  005 
6!  0  005 


Stock  Quotations 


SAN  FRANCISCO    Aue.  1    SALT   LAKE 


Na 


!  of  Cotnii. 


Alta 

Andes  

Best  4  Belcher 

Bullion 

Caledonia  

Challenge  Con.    . . . 

Confidence 

Cons.  Imperial.. 

Con   Virginia 

Gould  4  Curry 

Hale  4  Norcross.  . 

Jacket-Cr.  Pt 

Mexican      

Occidental 

Ophlr 

Overman 

Savage 

Seg  Belcber 

Sierra  Nevada     .  . 

Utah  con 

Belmont   

Jim  Butler 

MacNamara 

Midway 
Mont.-Tonopah.. . 

North  Star 

Rescue  Eula 

West  End  Con. ..  . 

Atlanta 

Blue  Bell 

Booth 

CO  I)   Con 

Comb   Frae 

D'fleld  B.B 

D'fleld  Daisy 
Jumbo  Extension. 
Pitts. -Silver  Peak 
Round  Mountain. 

Sandstorm  Kendall 

Silver  Pick 

Central  Eureka.    . 
Argo 

Arli.  Central 

Big  Jim 

Lazy  Hoy 

Oatman  No.  Star.. 

Tom  Reed   ...... 

United  Eastern 

United  Western     . 

LONDON 

Alaska  Tre'dwell 

Burma  <  'orp  . 

Cam  *  Motor 

Camp  Bird  . . . 

El  oro 

Eaperanza  . 

Mexico  Mines.. 

Nechi.  pfd 

Orovule 

Santa  c.ert'dls 

Tomboy 


Alta  Con 

Black  Jack 

Colorado  Mining.. 

Crown  Point 

Daly-Judge 

Emma  Cop 

Gold  Chain 

Grand  Central. . .  . 

Iron  Blossom. 

Lower  Mammoth. 

May  Day 

Opohongo 

Prince  Con 

Seven  Troughs.  .  .  . 
silver  King  Coal'n. 
silver  King  Con..  . 

Sioux  Con 

Uncle  Sam 

Yankee 


COLO.  SPRINGS    July  31 


Acaela 

Doctor  Jack  Pot.. 

Elkton  Con 

El  Paso 

Flndlay 

Gold  Sovereign... 
Golden  Cycle 

Granite 

Isabella 

Jack  Pot 

Jerry  Johnson.. 
Mary  McKlnney. 

Portland 

Vindicator     ... 

TORONTO 


on; 
.08} 
.12! 


Adanac 

Bailey 

Chambers  Ferland 

Conlagas 

La  Rose 

Peterson  Lake 

Right  of  Way 

Seneca  Superior. . . . 
T.  4  Hudson  Bay. . 

Temlskamlng 

Trethewey 

Wettlaufer-Lor 

Dome  Exten 

Dome  Lake 

Foley  O'Brien 

HoUlnger 

Jupiter 

Mclntyre 

Newray 

Porcu.  Crown 

Preston  ED 

Vlpond 

West  Dome 


Name  of  Comp. 

Clg. 

Alaska  Gold  M 

171 

AlasV  a  Juneau 

VI 

Ain.Sm. t-ltef. com  . 

93; 

Am   9m   6  Ref.,  pf. 

ill; 

Am.  Sm.  Sec.,  pf.  A 

92; 

Am,  sm    Sec.  pf.  H. 

S4I 

Am.  Zinc 

34 

Am.  Zinc,  pf 

631 

Anaconda 

70  i 

Ilatopllas  Mln 

II 

Bethlebem  Steel 

435 

Bethlehem  Steel,  pf 

125 

Butte  4  Superior. 

68 

Clilno.. 

471 

Colo.  Fuel  A  Iron. 

44 

Crucible  Steel      . 

69 1 

Domic  Mines      

25| 

Federal  M.1S.. 

13 

Federal  M   A  S„  pf, 

35) 

<  ;reat  Nor.,  ore  ctf . 

35 

Greene  Oananea, 

461 

Homestake 

130 

Inspiration  con. 

48  i 

International  Nickel 

44 

Kennecott 

45J 

Lackawanna  Steel. . 

71 

Miami  ( 'npper 

33) 

NaflLead.com 

63 

National  Lead.  pr... 

113 

IV 1 

6 

Quicksilver 

21 

Quicksilver,  pf 

4) 

Republic  I4S.com.. 

471 

Republic  I4S,  pf. . . 

1091 

Sloss-Sheffleld . 

44i 

Tennessee  Copper.  . 

251 

77 

U.  S.  Steel,  com 

87 

U.S.  Steel,  pf 

117 

Va.  Iron  C.  4  C . . 

42 

NY     CURB 

Beaver  Con 

Buffalo  Mines 

Butte  &  N.  Y 

Butte  C.  &  Z 

Caledonia 

Can.  Cop.  Corpn.. 

Cashboy 

Cerro  de  Pasco.  . . 

<  'mi.  Ails.  Sm 

Con.  Coppermlnes 
Con.  Nev  .-Utah. 

CryBtal  Cop 

First  Nat   Cop 

Florence  

Goldfield  Cod... 
Goldfleld  Merger.. 

Granite  . 

Hecla  Mln 

Howe  Sound 

Jerome  Verde 

Joplln  Ore  A  Spel 

Kerr  like 

Magma   

Majestic 

MrKlnley-Dar-Sa. 

Mother  Lode 

Nevada  Hills 

N.  Y.  &  Hond 

Nlplsslng  Mines.. . 

Oro 

Ray  Hercules 

Rochester  Mines. . 
St.  Joseph  Lead. . , 
Standard  S.  L.  .  .  . 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Trlbulllon 

United  Zinc 

White  Knob.  pf. . 

White  Oaks 

Yukon  Gold. 


Name  of  Comp. 

Bid 

Adventure 
Mmieek 

21 
91 

68) 

Ariz.  Com.,  rtfs.    .  . 

Bonanza. 

Butte- Ballaklava. . . 

Calumet  4  Ariz. 

Calumet  A  Hecla 

Copper  Range 

Daly  West 

81 
.25 
II 
68) 

:,2o 
141 
671 

2 
HI 

6) 

80 

2 

Island  Cr'k.  com. .  . 

Island  Cr'k.  pfd 

Isle  Royale 

45 
88) 
25) 

11 

$1 

1) 
111 

2 

New  Arcadian 

New  Idrla 

North  Butte. 

41 

11 
20; 
U 

Old  Colony 

Old  Dominion 

U 

62 
791 

St.  Mary's  M.  L. . . 

68) 
1] 

26 

13 

Superior  4  Boat..  .  . 

31 

36 

U.  S.  Smelting 

U.  S.  Smelt'g.  pf 

Utah  Apex 

67 
50  i 
3i 

Utah  Metal 

2; 

Winona 

4! 

BOSTON  CURB        Au>;.  1 


Bingham  Mines..  . 
Boston  Ely 
Boston  4  Mont. . . 
Butte  4  Lon'n  Dev 

Calaveras 

Calumet-Corbln.. . 

Chief  Con 

Cortez- 

Crown  Reserve.. . . 
Davis-Daly 

Eagle  4  Blue  Bell . 
Houghton  Copper 
Iron  Cap  Cop,,  pf.. 
Mexican  Metals..  . 
Mines  of  America. 
Mojave  Tungsten 
Nat.  Zinc  4  Lead . 
Nevada-Douglas. . 

New  Baltic 

New  Cornelia 

Ohio  Copper 

Oneco 

Raven  Copper. . . . 

Rex  Cons 

Rllla 

United  Verde  Ext. 


ILsat  Quotations. 


Monthly   Average   Prices   of   Metnln 

SILVER 


January.  . 
February. 

March 

April 

May 

June 

July 

August.  . 

September 

October.. 

November 

December. 


1914       1915       1916 


56  572 

57  506 
58.067 

58  519 
58.175 
56.471 
54.678 
54  344 
53  2' hi 
50  654 
19  082 
49  37 


4S  855 
48  477 
50.241 
50 . 250 
49.915 
49.034 
47.519 
47.163 
4S . 680 
49.385 
51.714 
54  971 


54  811  4')  6  4 


64.415 
74.269 
65  024 
62  940 


1914   1915   1916 


26  553 
26.573 

26  7ss 
26  958 


22  731 
22.753 

23  70S 
23  709 
23  570 
2.'!  267 
22.597 


23  925 

2-..314  23  675 


26  960 
26.975 

27  597 

30  662 

35.477 

31  060 

: 


New  York 

London 

Month 

Electrolytic 

Standard 

Electrolytic 

1915  1    1916 

1915 

1916 

1915 

1916 

Jan     .  . 

13.641  24.008 

60  756 

110    167 

1  .1, 

14  394126  -l-lii 

i.i    f.t  1 

102   667 

133.167 

Mar..,. 

1  l  7s7  It  310  66    152 

111?    71  1 

136,  oil  1 

April.   . 

L6  Bl  i  -7   -■'    ■  i  1  " 

124  819 

* 

137    889 

May.  . . 

18.506  28.625  77   6IIII 

135    157 

162.622 

June. . . 

19.477  26  601[82      U 

112  432 

95   333 

137  465 

July.... 

18.796 

23    S05 

76.011 

95  119 

',i   iog 

125   51  HI 

Aug..   . 

16   941 

6.8  673 

Sept. . . . 

17    5112 

6.8  915 

85  260 

Oct 

17.686 

72.0111 

ss  inn 

Nov..  • 

is  627 

77    744 

93.273 

Deo. . . . 

20.133 

8(1  773 

100  43 

Year. 

17.275 

New    York 

London 

Month 

1915 

1916 

1916 

1916 

34  260 

37.415 
48  426 
47.8S4 

111   2SS 

37  423 
34.389 
33.125 
33  080 
39  224 

38  779 

41.825 
42.717 
50.741 
51  230 
49   125 
42  231 
38.510 

156.550 
176  925 
180.141 
166.225 
162.675 
167.636 
167.080 
151    440 
152.625 
151 . 554 
167  070 
167.000 

175.548 

193 . 609 

196.511 
179  466 

1CS  357 

38 . 590 

163  960 

New   York 

St.  Louis 

London 

Month 

1915 

1916 

1915 

1916 

1915 

1916 

January   . 
Eebruary.  . 
Marco 
April 
May- 
June 

July 
August 

September . 

<  6-tiiticr 

November. 

December.. 

3.729 
3. 827 
4  053 

4  221 
4.274 

5  932 
5  659 
4  656 
4  610 

4  600 

5  155 
5  355 

5.921 
6.246 
7.136 
7.630 
7.463 
6  936 
6.352 

3.548 
3.718 

3  997 

4  142 

4  182 
5.836 

5  531 
4  520 

4  490 
4.499 

5  078 
5.266 

5.826 
6.164 
7.375 
7.655 
7  332 
6  749 
6.185 

18.606 
19.122 
21.883 
21  094 
20  347 

25  170 
24.611 
21.946 
23.151 
23  994 

26  278 
28.807 

31.167 
31.988 
34.440 
34.368 
32  967 
31  011 
28.137 

Year. . .  . 

4.673 

4.5671 

22  917 

Month 

New   York 

St.    Louis 

London 

1915 

1916 

1915 

1916 

1915 

1916 

6  386 

16.915 

6.211 

16.745 

30.844 

89  810 

Feb 

8.436 

IS. 420 

8.255 

IS. 260 

39.819 

97  762 

Mar 

v    541 

16    846 

8.360 

16.676 

44   141 

■ , -,   in-. 

April... 

10  012 

16.695 

9.837 

16.525 

49.888 

99.056 

May.  . . . 

14.781 

14.276 

14  610 

14.106 

68.100 

94  217 

June.  .  .  . 

21.208 

11    752 

21   038 

11   582 

100.614 

68  591 

July 

19.026 

S.925 

is  856 

8.755 

97.250 

50  750 

Aug 

12.781 

12.611 

67.786 

S,  pi 

13.440 

13  270 

67.841 

Oct 

12  800 

12  596 

66.536 

N01 

15  962 

IS  792 

88  4i  in 

Dec. 

15  391 

15.221 

89.400 

Year 

13  230 

13  054 

67.553 

PIG   I  Hi  in   IN   PITTSBURGH 


Month 

Bessemer: 

Baslct 

No.    2 
Foundry 

1915 

1916 

1915 

1916 

1915 

1916 

January   .  . 
February. . 
March 

April 

May. 

June 

July 

August. .  . . 
Septembet . 
October  . 
Novemher 
December.. 

14.55 
14  55 

14.55 
14  61 
14  70 
14  94 
16  01 
16.86 

16  95 

17  57 
19.97 

$21.00 
21.16 
21.81 
21.65 
21.78 
21.95 
21.95 

$13  45 
13.45 
13  45 
13.45 
13.60 
13.67 
13.91 
15   31 
15.95 
15  96 
16.47 
18.44 

518   7- 
18.93 
19.20 
IS   95 
19.11 
18.95 
18  95 

$13.90 

13  90 
13.95 
13.95 
13.83 
13.77 
13.68 

14  75 
15.70 
15. SO 
17.20 
18  95 

$19  70 
19.51 
19.45 
19.45 
19  58 
19  34 
19.20 

Year. . . . 

$15.82 

(1  l   76 

$14  95 

t-As  reported  by  w.  P.  Snyder  4  Co 
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This  index  is  a  convenient  reference  to  the  current  liter- 
ature of  mining  and  metallurgy  published  in  all  of  the  im- 
portant periodicals  of  the  world.  We  will  furnish  a  copy  of 
Lrticle  (if  in  print)  in  the  original  language  for  the 
price  quoted.  Where  no  price  is  quoted  the  cost  is  unknown. 
Inasmuch  as  the  papers  must  be  ordered  from  the  publishers, 
there  will  be  some  delay  for  the  foreign  papers  Remittance 
must  be  sent  with  order.  Coupons  are  furnished  at  the  tol- 
iowiU  prices:  20c  each,  six  for  $1.  33  for  $5,  and  100  for  $15. 
Wo.,  remittances  arc-  made  in  even  dollars,  we  will  return 
the  excess  over  an  order  in  coupons,   if  so  requested. 

COPPER 

3758— ARIZONA— Milling  and  Smelting  at  Humboldt,  Ariz 
W  A.  Scott.  (Min.  and  Eng.  \\ "Id..  June  17.  1916;  1%  PP-.  lllus.) 
20c. 

3759 — ARIZONA — Operations  of  the  Magma  Copper  Co.  at 
Superior,  Ariz.  W.  A.  Scott.  (Min.  and  Eng.  Wld..  July  1. 
1916;   1  Vi   PP..  illus.)      20c. 

3760— BLAST  FURNACE — Operating  a  Small  Copper  Blast 
Furnace.  A.  Bergman.  (Eng.  and  Min.  Journ.,  July  22,  191b; 
4  pp.,  illus.)     20c. 

3761 — BLASTING  PRACTICE  at  Chuquicamata,  Chile. 
Howard  W.  Moore.  (Min.  and  Sci.  Press.  July  8,  1916;  2  pp.. 
illus.)      20c. 

3762 — CALUMET  &  HECLA — Semicentennial  Celebration  of 
Calumet  and  Hecla  Mining  Co.  (Eng.  and  Min.  Journ..  June 
24.   1916;  1  p.)      20c. 

3763 — DRILLING  and  Analysis  of  Copper  Ores.  A.  J.  Sale. 
■  Ens.  and  Min.  Journ..  July  S.  1916;  3  pp.)      20c. 

3764 — MILL  EQUIPMENT  of  the  Engels  Copper  Mining  Co. 
\V.  A.  Scott.  (Min.  and  Eng  Wld..  June  24,  1916;  1%  pp..  illus.) 
20c. 

3765 — NEVADA — Mining  at  the  Nevada  Consolidated.  P.  B. 
McDonald.  (Min.  and  Sci.  Press,  June  10.  1916;  4  pp.,  illus.) 
20c. 

3766— ORE  DEPOSITS— Surficial  Indications  of  Copper- 
Ill.  The  Chemistrv  of  the  Oxidized  Zone.  Frank  H.  Probert. 
(Min.  and  Sci.  Press.  June  17.  1916;  694  pp..  illus.)  Continua- 
tion  of  article  previously  indexed.      20c. 

3767 — PROPERTIES  OF  LAKE  AND  ELECTROLYTIC 
COPPER— Comparisons  Between  Electrolytic  and  Two  Varie- 
of  Arsenical  Lake  Copper  with  Respect  to  Strength  and 
Ductility  in  Cold-Worked  and  Annealed  Test  Strips.  C.  H. 
Mathewson  and  E.  M.  Thalheimer.  (Bull.  A.  I.  M.  E.,  July, 
1916;   40   pp.,   illus.)      40c 

3768 — REFINING — Sources  of  Metal  Loss  in  Copper  Refin- 
ing. Lawrence  Addicks.  (Met.  and  Chem.  Eng.,  July  1.  1916; 
1H   PP-,  illus.)      40c. 

3769 — STOPIXG  in  the  Calumet  &  Arizona  Mines,  Bisbee, 
Ariz.  Philip  D.  Wilson.  (Bull.  A.  I.  M.  E..  July.  1916;  lsu  pp., 
illus.)      40c. 

3770— TAILINGS  DREDGE— Calumet  &  Hecla  Suction 
Dredge  in  Winter.  C.  H.  Benedict.  (Eng.  and  Min.  Journ., 
July  8,  1916;   %   p.,  illus.)      20c. 

3771— UTAH— Copper  Metallurgy  at  Garfield,  Utah.  L.  O. 
Howard.      (Min.  and  Sci.  Press.  July  S,  1916;  3J  pp.)      20c. 

GOLD    AM)    SILVER — GEOLOGY 

3772 — ARIZONA — "Conversational  Geology"  at  Oatman, 
Ariz.     .1    I'.  Spoil.      (Eng.  and  Min.  Journ..  June  24,  1916:   %  p.) 

3773 — CALIFORNIA— Goldstone      District     San     Bernardino 
Fornia.     A.  E.  Rau.      (Min.  and  Oil  Bull.,  June,  1916; 

RAND     The    Congl ates    of    the    Witwatersrand. 

E    T.    Mellor.      (Bull.    111.    !     M.    II      Juno   29,    1916;   S   pp.,   illus.) 
Further  on   paper   previously  indexed. 

Thi       Ulahtic    Gold     District    and    North 

lie  Mountain!  rse   and   Albany   Counties. 

Wyoming.      Arthur    C  'Hull.    626,    V     3.    Geol     Siirv.. 

GOLD   DREDGING    VND   PLACER    MINING 

3776 — ARIZONA— Gold    PI  i        Paz   District,  Arizona. 

(Min.  and  I  ill   Bull..  .Inn...    1916;   ^    pp  . 

-777-  '  ;    I  ,.  ,      Place at  ions   at    Plo- 

mosa.   Ariz.      Wrn,    I.     Plummer.      (Min.   and    Eng.    Wld..  July  1. 

I    VXD  SILVER — CYANIDING 

Plant,   Bakei    Min,  s  Co.     Paul 
W.Gael  uin.  Journ..  Julj    I.   L916;   ■',    p..  illus.) 

CLEAN-UP    I  I    Hi,-  Simmer   Deep.      W.   11. 

M.  t     and    .\lin.    Soc.    of   So. 

i r  previously 

Indexed. 

anlding    Copper-Bear- 

'  'res.     Paul    .'  ,,      •„..  ,ju]v  i, 

1916;   m  Ice   with    ores    of    Baker 

Mines  i ' 

3781  John  S.  Mac-Arthur. 

'Mm.  an.!    - 

"*2— SLIMES     '    '""  nes    Agitator    at 

Hedlej   Mill      R  j    urn     Julv  j5 

1916;   14  p..  illus.) 


GOLD    AND    SILVER — GENERAL 

3784 — ARIZONA — The  Octave  Gold  Mine,  "Walker  District, 
Ariz.  J.  Nelson  Nevius.  (Min.  and  Oil  Bull.,  June,  1916;  2  pp.. 
illus.).     20c. 

3785 — CALIFORNIA — The  Consolidated  Amador  Mines. 
Lewis  H.  Eddv.  (Eng.  and  Min.  Journ.,  July  22,  1916;  2^4  pp.. 
illus.)      20c. 

3786 — CHOSEN — Gold  Mining  in  Korea.  Edwin  W.  Mills. 
(Trans.,  Korea  Branch,  Royal  Asiatic  Soc,  Vol.  VII,  Part  1, 
1916:    50    pp.,    illus.) 

3787 — COBALT — Recent  Developments  in  the  Cobalt  Dis- 
trict.     (Can.  Min.  Journ..  June  15,  1916;  3  pp.,  illus.)      20c. 

3788 — COLORADO — What's  the  Matter  with  Leadville? 
(Eng.  and  Min.  Journ..  June  24.  1916;  Hi   pp.)      20c. 

3789 — FLOTATION  of  Flour  Gold.  Ralph  W.  Smith.  (Eng. 
and  Min.  Journ.,  July  1,  1916;  2Yi   PP-.  illus.)      20c. 

3790 — MILLING  DATA — Bunker  Hill  &  Sullivan  Milling 
Data.  R.  S.  Handy.  (Eng.  and  Min.  Journ.,  2>/4  pp.,  illus.) 
Includes  notes  on  practice,  flow  sheet  and  costs.      20c 

3791 — MONTANA — Gold  Mining  in  the  Judith  Mountains. 
Montana.  O.  W.  Freeman.  (Min.  and  Sci.  Press.  June  10,  1916; 
2 y2   pp.,  illus.)      20c. 

3792 — NEVADA — Mining  Around  Lovelock,  Nevada.  P.  B 
McDonald.      (Min.  and  Sci.  Press.  July  1,  1916;  2  pp.,  illus.)    20c. 

3793 — ONTARIO — The  Mining  Industry  in  That  Part  of 
Northern  Ontario  Served  by  the  Temiskaming  &  Northern 
Ontario  Ry.,  Report  of  1915.  Arthur  A.  Cole.  (T.  and  N.  O. 
Ry.  Commission,  1916;  72  pp.,  illus.) 

3794 — PATIO  PROCESS,  The.  (Eng.  and  Min.  Journ..  July 
1.   1916;  2  pp.,  illus.)      20c. 

3795 — PHILIPPINES — Gold  Mining  in  the  Philippines.  C. 
M.  Eye.    (Min.  and  Sci.  Press,  June  17.  1916;  2%  pp.,  illus.)    20c. 

3796 — RAND — Will  American  Capital  Be  Attracted  to  the 
Far  Eastern  Rand?  A.  Cooper  Key.  (Eng.  and  Min.  Journ.. 
June  24,  1916;  2%  pp.)  Report  of  R.  N.  Kotze,  Government 
Mining   Engineer.      20c. 

3797 — STAMP  MILL — Don  Luis  Charme's  Tremain  Steam 
Stamp.  M.  R.  Lamb.  (Eng.  and  Min.  Journ..  July  1,  1916;  2% 
pp.,  illus.)  Experiences  of  a  small  mine  owner  in  South 
America.     20c. 

IRON    ORE    DEPOSITS,    MINING,    ETC. 

3798 — CUBA — The  Iron  Ore  Deposits  of  Cuba  and  Method  of 
Mining.      (Min.  and  Eng.  Wld.,  July  1,   1916:   1   p..  illus.)      20c. 

3799 — NEWFOUNDLAND — The  Iron  Mines  of  Wabana,  New- 
foundland. J.  W.  McGrath.  (Can.  Min.  Journ.,  July  1,  1916;  2 
pp.)      20c. 

3800 — POWER — Electric  Power  in  Southern  Iron  Mines. 
(Iron  Tr.  Rev..  June  29.   1916;    1J  pp.,   illus.)      20c. 

3801 — STOCKPILING  at  Pettit  Mine.  L.  A.  Rossman. 
(Eng.  and  Min.  Journ.,  July  8,  1916;   %   p.,  illus.)     20c. 

1H(1\    AND    STEEL    METALLURGY 

3S02 — BLAST  FURNACE — The  Rate  of  Driving  the  Blast 
Furnace.  J.  E.  Johnson,  Jr.  (Met.  and  Chem.  Eng.,  July  1, 
1916;  4y2  pp.,  illus.)      40c. 

3803 — BLAST-FURNACE  GAS — Recovery  of  By-Products 
from  Blast-Furnace  Gases.  Robert  Hamilton.  (Journ.  Soc. 
Chem.  Ind.,  June  30,  1916;  2%   pp.) 

3804— BLAST-FURNACE  IRREGULARITIES  and  Their 
Treatment.  J.  E.  Johnson.  Jr.  (Met.  and  Chem.  Eng.,  July  15. 
1916;    7:,i    pp..    illus.)       40c. 

3805 — BLAST-FURNACE  PRACTICE — Handling  the  Blast- 
Furnace  Charge.  K.  L.  Landgrebe,  A.  J.  Boynton  and  H.  S. 
[Iranian.  (Iron  Tr.  Rev..  June  22  and  29,  1916;  9  pp.,  illus.) 
Discussion  of  paper  by  G.  "W.  Vreeland,  previously  indexed.    40c. 

3806 — BLAST  FURNACES — Calculations  with  Reference  to 
the  Use  of  Carbon  in  Modern  American  Blast  Furnaces.  Dis- 
cussion  of  Paper  of  H.  P.  Howland.  (Bull.  A.  I.  M.  E.,  July, 
1916;    6y2    pp.)      40c. 

3x117 — FERROMANGANESE — Status  of  Ferromanganese. 
(Iron  Age,  Juno  15,  1916;  1  p.)  Review  of  present  conditions, 
as  to  production,  imports,  consumption,  etc.     20c. 

3808 — FIRE  BRICK — Testing  Fire  Brick:  Methods  Which 
Simulate  Working  Conditions  in  Iron  and  Steel  Manufacture. 
C.  E.  Nesl.it   and   M     I..   Bell.      (Iron   Age,  July   13,  1916.) 

3809 — FOUNDRIES — Use  of  Electricitv  in  Iron  Foundries. 
(Elec.  Rev..  July  8,  1916;  2 y2  pp.,  illus.)  Discussion  of  the 
advantages  of  central-station  service,  with  data  on  the  motor 
installation  in  two  typical  establishments  purchasing  power. 
20c. 

3S10— PURE  IRON— The  Transformations  of  Pure  Tron— 
General  Discussion.  Robert  Hadfield,  A.  E.  Oxley,  F.  C. 
Thompson  and  others.  (Trans.  Faraday  Soc,  Apr.,  1916;  34 
pp.,  illus.  I 

3S11—  WROUGHT  IRON— Relation  of  Slag  to  Rust  Resist- 
ance of  Wrought.  Iron.  (Iron  Tr.  Rev.,  June  22,  1916;  1  p.. 
illus.)     20c. 

LEAD    AND    ZINC 

1  \  1  'STRALIA— Smelting  and  Selling  Australia's  Base 
Metals.  (Eng.  and  Min.  Journ.,  June  24,  1916;  2  pp.)  Details 
of  smelting,  refining  and  selling  arrangements  being  made  to 
substitute  British  for  German  control  of  important  zinc  and 
lead  output.     20c. 
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3M3 — CANADA — Lead  and  Zinc  Deposits  In  Ontario  and  in 
Eastern  Canada  W.  I..  Uglow.  (Report.  Ont.  Bureau  of 
Mines.   1916,   Vol.  XXV,   Part   il.   1916;   56   pp.,   lllus.) 

3814— CONCENTRATION  AND  FLOTATION  of  Lead  Ores 
in  Southeast  .Missouri.  (Met.  and  <  Mi.  m.  Eng.,  July  15,  1916: 
:;   pp  i      20c. 

>:.'i-('i)STS  AND  PROFITS  of  an  Up-to-Date  Spelter 
Works.  J.  Gilbert.  (Min.  Journ..  July  s.  1916;  1%  pp.;  to  be 
continued.)      40c. 

3816— FLOTATION  in  Joplin  District.  Lucius  L.  Wittlch. 
(Eng.  and   Min.  Journ..  July  1.   1916;    %    p.)      20c. 

3817— GERMANIUM — The  Occurrence  of  Germanium  in  Zinc 
Mat.  rials.  G.  II  Buchanan.  (Journ.  Ind.  and  Bng.  Chem.,  July. 
1916;    1    p.)      60c. 

Ms  -MILLING — Dewatering  Table-Sands  and  Concen- 
trates in  St.  Joseph  Lead  Co.  Mill.  L.  A.  Delano.  (Eng.  and 
Min.  Journ..  July   1.  1916;    %   p.)      20c. 

3819 — NEVADA — The  Yellow  Pine  District,  Nev.  Leroy  A. 
Palmer.      (Eng.  and  Min.  Journ.,  July  15.  1916:  3  pp.,  illus.     20c. 

3820— THE  OCCURRENCE  ANT)  UTILIZATION  of  Zinc  Ores. 
—Part  II.  (Bull.  Imperial  Inst.,  Jan. -Mar..  1916;  37  pp.)  Con- 
tinuation of  article  previously  indexed. 

3s21 — PROFITS  in  Zinc  Smelting.  The.  Editorial.  (Min. 
Journ.,  July  8,  1916:  1  p.)     40c. 

3822— SMELTING — The  Flow  of  Air  in  Lead  Blast  Fur- 
naces. A.  W.  Tournay-Hinde.  (Min.  and  Eng.  Rev..  June  5, 
1916:  l3i  pp.)  Abstract  of  paper  before  Eng.  Assn.  of  New 
South   Wal.s.     40c. 

3823 — WISCONSIN — Great  Increase  in  Wisconsin  Zinc  Pro- 
duction. II  B.  Pulsifer.  (Salt  Lake  Min.  K.  v  .  July  15,  1916; 
lllus.)     20c. 

OTHER    METALS 

3824 — ALUMINUM — The  Action  of  Nitric  Acid  on  Alumi- 
num. R.  Seligman  and  P.  Williams.  (Journ.  Soc.  Chem.  Ind., 
June  30,  1916;  6%   pp..  illus.) 

3825 — ANTIMONY — The  Ore  and  Metal.  Donald  G.  Camp- 
bell. (Alaska  and  Northwest  Min.  Journ.,  June,  1916;  1 VI  PP) 
20c. 

3826— BERYLLIUM.  MAGNESIUM,  ETC.  The  Metallurgy 
of  the  Rarer  Metals.  Joseph  W.  Richards.  (Met.  and  Chem. 
Eng.,  July  1,  1916:  5^4  PP)  Paper  before  Am.  Inst.  Chem. 
Engrs.,  June   14.    1916.      40c. 

3827 — COBALT:  Its  Possible  Uses.  F.  H.  Mason.  (Min.  and 
Sri.    Press.   June    24,    1916:    IV-    pp.)      20c. 

:!v2N — MANGANESE — Una  Pagina  Moderna  sul  Manganese 
t'-'i  Alvisi.  (Rassegna  Mineraria,  Apr.  16  and  May  16,  1916; 
5  pp.) 

3829 — MOLYBDENITE — Notes  on  Molybdenite  Operations 
in  Norway.  H.  H.  Claudet.  (Bull.  Can.  Min.  Inst.,  July.  1916; 
7  PP.) 

3S30 — NICKEL, — Geological  Relations  of  the  Sudbury  Nickel 
Ores.  A.  P.  Coleman.  (.Eng.  and  Min.  Journ.,  July  S,  1916; 
1%    pp.)      20c. 

3S31 — PLATINUM  on  the  Pacific  Coast.  T.  W.  Gruetter. 
i  Min.  and  Sci.  Press.  July  1,  1916;  1&   pp.)     20c. 

3832 — QUEENSLAND — The  Wolfram,  Molybdenite  and  Bis- 
muth Mines  of  Bamford.  North  Queensland.  Lionel  C.  Ball. 
i  Pub.   248,   Queensland  Geol.   Surv.,   1915:   7S   pp.,  illus.) 

3S33 — TIN — Amenities  of  Bolivian  Mining.  Mark  R.  Lamb. 
(Eng.  and  Min.  Journ.,  July  S,  1916;   3%    pp..  illus.)      20c. 

3834 — TIN — Federated  Malay  States  Mines  in  1915.  (Min. 
Journ.,  June  17.   1916;   lVz    pp.)      40c. 

3S35 — TIN — The  Nature  of  Nigerian  Tin  Deposits.  H.  E. 
Nicholls.      (Min.   Mag.,  June.   1916;   3   pp.,  illus.)      40c. 

3836 — TUNGSTEN,  a  Remarkable  Metal.  <  Bull.  Pan-Amer. 
Union.  June.  1916;  14%  pp..  illus.)  Nontechnical  article  on 
occurrence  and  uses  of  tungsten.      40c. 

3S37 — TUNGSTEN — Salt  Lake-Tungstonia  Mines  Co.  (Salt 
Lake  Min.   Rev..   June  15,  1916:   1  p.)      20c. 

3838 — TUNGSTEN — The  Bou'der  County  Tungsten  District. 
Colo.  Harry  J.  Wolf  and  Percy  r.  Barbour.  (Ens.  and  Min. 
Journ..  July  22,   1916;   4  pp..  illus.)      20c. 

3839 — TUNGSTEN — The  New  Milling  Plant  for  Nevada 
Tungsten  Property.  F.  L.  Miner,  i  Min.  and  Eng.  Wld.,  June 
L0,    L916  p.,   illus.)      30c. 

3840 — TUNGSTEN  AND  TIN — Separating  Wolframite  from 
Tin.  Alexander  Grosberg.  (Eng.  and  Min.  Journ..  July  15, 
1916;    u    p.)      20c. 

3S41  —  TUNGSTEN-Mi  ILYBDENUM  EQUILIBRIUM  DIA- 
GRAM  and  System  of  Crystalization.  Zay  Jeffries.  (Bull. 
A     I     M.    E.,  July.    1916;   11    pp..   illus.)      40c. 

3842 — TUNGSTEN  ''RES.  With  Special  Reference,  to  the 
Peninsula.  J.  B.  Schrivenor.  (Min.  Journ..  June  17, 
1916;    '4   p.)      Conclusion  of  article  previously  indexed. 

3843  —  ZIRCON-BEARTNG  PEGMATITES  in  Virginia. 
Thomas  L.  Watson.  (Bull.,  A.  I.  M.  E.,  July,  1916;  7  pp.,  illus.) 
40c. 

MIMIKT  \!.I.H'    MINER  \I.S 

3844— ABRASIVE  MATERIALS  m  1915.  Flank  .1.  Katz. 
'Mm.ral  Resources  of  the  U.  s..  1915— Part  II.  .Inn,-  -7.  1916; 
16  pp.)     20c. 

3845 — DIATOMTTE  from  Australia.  (Bull.  Imperial  Inst.. 
Jan. -Mar..   1916;   3%    pp.) 

3vl6 — FELDSTAR  in  1915.  Frank  J.  Katz.  (Mineral  Re- 
sources of  the  U.   S.,    1915— Part  II.  June  26.   1916;   11   pp.)      20c. 

3S47 — GRAPHITE  in  Madagascar.  John  W.  Shelley.  (Min. 
Bag.,  June,    1916;   6%   PP..   illus.)     40c. 

3S4S — OZOKERITE  in  Utah.  L.  O.  Howard.  (Min.  and  Sci. 
Press.  June   17,   1916;   4%    pp.:  illus.)      20c. 

3849 — POTASH — Experiments  on  the  Extraction  of  Potash 
from  Wvominsite.  Roger  C.  Wells.  (Prof.  Paper  9S-D.  U.  S. 
G(  "1    Surv..   1916;   4   op.) 


3850— POTASH   salts.   1916.      W.   C.   Phalcn.      (Mineral 
sources    of    the    u     S„    1915— Part    II.    June    30,    1916;    3S    pp.) 
Includes   simple   test!    foi    potash,   by    TO".    B.   Hicks. 

3851 — SALT  from  Cyprus.  (Bull.  Imperial  Inst..  Jan  -Mar., 
1916;   2    ,    pp  i 

3852 — SILICA   in  1915.     Frank  J.  Katz.     (Mineral    R< 
of  the  U   S..   1915— Pan    II;   6    pp.) 

13— TALC  AND  SOAPSTONE  in  1915.     J.  S.  Diller.      (Min- 
eral Resources  oi    the   U    s      1915 — Part  II.   4  pp.) 

PETROLE1  M     VM>    NATURAL   (its 

3S54— PAKE  OIL   FIELDS.  The:    Discussion  of  Paper 
Adiassevich   before   A.    I.    M     E.      I.    G.    Huntley.      (Econ.   Geol., 
Apr. -May,    1916;   f,   pp.)      1:11, 

3855— GEOLOGY-  -The  Dlastrophic  Theory.  A  Contribution 
to  the  Study  of  the  Mechanics  of  Oil  and  Gas  Aceumulati on  In 
Commercial  Deposits.  Marcel  R.  Daly.  (Bull.  115,  A.  I.  M  E. 
20%  pp..  illus.)      40c. 

3S56— LOUISIANA  AND  TEXAS— The  Caddo  Oil  and  Gas 
Field.  Louisiana  and  Texas.  George  Charlton  Matson.  (Bull. 
619,  U.   S.  Geol.   Surv.,    19  16;   62   pp.,   illus.) 

3857— OKLAHOMA-  Notes  on  the  Gas  Fitlds  of  Central  and 
Southern  Oklahoma.  Carroll  H.  Wegemann.  (Bull.  629,  U.  S. 
Geol.  Surv..  1916;  5',  pp.) 

3858— QUEENSLAND— Petroleum  and  Natural  Gas  Pros- 
pects at  Roma.  W.  E.  Cameron  and  others.  (Pub.  247.  Queens- 
land Geol.  Surv.,  1915:  91  pp..  illus.) 

3859 — TENAS — Gas  Prospects  South  and  Southeast  of 
Dallas.  George  Charlton  Matson.  (Bull.  629,  U.  S.  Geol.  Surv.. 
1916;  43  pp.,  illus.) 

3S60 — VALUATION — Notas  Sobre  La  Valorizacion  de  un 
Terreno  Petrolifero.  A.  Langarica.  (Bol.  del  Petroleo,  June 
1916;  4  pp.) 

ECONOMIC   GEOLOGY — (iEXERAL 

3861 — IDAHO — Revision  of  the  Beckwith  and  Bear  River 
Formations  of  Southeastern  Idaho.  G.  R.  Mansfield  and  P.  V. 
Roundv.  (Prof.  Paper  98-G,  U.  S.  Geol.  Surv.;  1916;  10  pp.. 
illus.) 

3S62 — INDIA — General  Report  of  the  Geological  Survey 
of  India  for  1915.  H.  H.  Hayden.  (Rec.  Geol.  Surv.  of  India, 
Apr.,  1916;  40  pp.) 

3S63— MICROSCOPICAL  STUDY  OF  ORES.  L.  C.  Graton. 
(Eng.  and  Min.  Journ..  July  15.  1916;  1  p.)  Comment  on  book 
by  Dr.  Joseph  Murdock  on  "Microscopical  Determination  of 
the  Opaque  Minerals."     20c. 

3S64 — NEW  MEXICO — Geologic  Atlas  of  the  United  States 
— Silver  City  Folio.  Sidney  Paige.  (U.  S.  Geol.  Surv..  1916: 
24  pp.,  illus.) 

3-865 — PENNSYLVANIA — Relation  of  the  Wissahickon  Mica 
Gneiss  to  the  Shenandoah  Limestone  and  Octoraro  Schist  of 
the  Doe  Run  and  Avondale  Region.  Chester  County.  Pennsyl- 
vania. Eleanora  F.  Bliss  and  Anna  1.  Jonas.  (Prof.  Paper 
9S-B,  U.  S.  Geol.  Surv..  May  2c.   1916;  26  pp..  illus.) 

3866 — QUEENSLAND — The  EtheridRe  Mineral  Field.  Lionel 
C.  Ball.      (Pub.  245.  Queensland  Geol.  Surv..  1915;  58  pp..  illus.) 

3867 — UTAH — Geology  and  Coal  Resources  of  Castle  Valley 
in  Carbon.  Emery  and  Sevier  Counties,  Utah.  Charles  T.  Lup- 
ton.      (Bull.  62S,  U.  S.  Geol.  Surv.,   1916;   SS  pp.,  illus.) 

MINING — (;exer  VI, 

3S68 — AERIAL  TRAMWAY  Locked  by  Windstorm.  Hamil- 
ton W.  Baker.  'Eng.  and  .Min.  Journ..  July  S.  1916;  1V&  pp., 
illus  )  Account  of  an  accident  to  the  line  of  the  Baker  Mines 
Co.     20c. 

3869 — ARIZONA — Mining  in  Arizona.  Charles  F.  Willis. 
i.Min.  and  Sci.  Press.  June  _' 1     1916;    1    1    pp..  illus.)      20c. 

3S70 — BLASTING — Accidents  from  Misfires  and  How  to 
Prevent  Them.  Edwin  Higgins.  (Min.  and  Eng.  Wld.,  July  1. 
1916:    1    p..    illus.)      20c. 

3871— BLASTING  PRACTICE  at  Chuquicamata,  Chile. 
Howard  W.  Moore.  (Min.  and  Sci.  Press,  July  8,  1916;  2  pp.. 
illus.)      20c. 

3872— CAGE  GATES— Safety  Cage  Gates.  Roy  F.  Smith. 
(Bng.   and  Min.  Journ..  JulJ    V    1916      '_    p..    iilus.)      20c. 

3S73 — COLOMBIA — Mining  Possibilities  in  Colombia.  S.  A 
Matt  W  Udersi.n.  'Min.  and  Eng.  Wld.,  May  20,  June  10  and 
24.   and   July   8,    1916:    4   pp.,   illus.) 

•;y;4 — DRILLING — Dip  and  Strike  Calculations  from  Drill- 
Hole' Data.  GeorKe  E.  Burton.  (Eng.  and  Min.  Journ..  July 
15.  1916:  1%   pp.,  illus.  1 

3875 DRY    HOUSE — A    New    Dry-House    'Champion    Mine. 

1       I '■,  moureux.      (Min.  and  Sci.  Press, 
June  17,   1916;   2>_.    pp.,   illus  1 

3876— EXPLOSIVES  and  Their  Use.  E.  M.  Weston.  (Min. 
and   Eng.   !■£•■■  PP.,   illus.)      From   "Practical 

Mining  on  the    1 

3877-  HFU.TH — Medical  Examinations  for  Mine  Workers. 
Samuel  Evans.  'So.  African  Min.  Journ.,  May  13.  1916;  1  p.) 
10c, 

HONDURAS — Experience    of    a    Prospector    in    Hon- 
duras.     lEn^.  and   Min.  Journ.,  June  24,   1916:  1  p.)      20c. 

ER   STANDS  of  Concrete,  at   Isabella   Mine.  Mich- 
H     11      Hunner.      'lam.    and    Min.    Journ..    July    22,    1916; 

3SS0 — INSURANCE— Fire  Insurance  on  Mining  Property. 
Charles  T.  Hutchinson.  'Min.  and  Sci.  Press.  June  24.  1916: 
2  pp.) 

-MINE     FILLING — Le     Remblayage     Hydraulique     des 

1     Dunes    pour    le    Remblayage    des 

Mines  de   Lens.      (Genie  Civil.  June  17,  1916;  3  pp.,  illus.)      40c. 

MOTOR-TRUCK    OPERATION    at    Mammoth    Collins 

Shultz,    Ariz       Wilbert   G.    McBride.      (Bull.    A.    I.    M.    E.. 

July,'l916;   4  pp.)     40c. 

— N<  iMENCLATURE  of  Mining  Methods.    Geo.  J.  Young. 
(Eng.  and  Min.  Jourr...  July  22,  1916;  3%  PP)     20c. 
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RUSSIA — The    Development    ol    Russia's   Mineral   Re- 
Editorial.     I  Min.  Mag.,  June,   1916     '       pp  I 
SARDINIA      Mining     in     Sardinia.       O.    G.     Engelder. 

I  Sci.   Press,  June   I".   1916;   I   p.)     20c. 

SH  \ET   EQUIPMENT— Concrete  Shaft   Equipment   at 

Coi     olidated  Mines.     W".   \V.   Lawrii    and  G.   Hildick 

Smith       (Journ.    <  'li.  in..    Met.    and    Min.    Soc.    oi    So.    Air..    Apr.. 

\i    pp.,    illns  I      60i 

3SS7 — SOUTH     AUSTRALIA       \     Review    o£    Mining    <  pera- 

n,  the  Stat.-  of  South   Australia    During    Half-Yea?    Ended 

-,.      Compiled    l>\     Lionel    C.    E.   Gee.      (So.   Australia 

of  .Mines.    1916;    60   pp.,   illus.) 

TIMBER  PRESERVATION — A  Simple  Method  of 
Timber  Preservation.  L.  P..  Reifsneider.  (Eng.  and  Mm. 
.loam.  July   8,    1916;    I   p.)      20c. 

3889 — TUNNEL  SURVEYS — Ingenious  Special  Devices  for 
Tunnel  Surveys.  (Eng.  and  Min.  Journ.,  July  22,  1916;  1%  PP.. 
illus.)      Prom  "Eng.  .News."   June   15,    1916«     20c. 

3x;ii> — URUGUAY — The      Mineral      Resources     of     Uruguay. 

Rolf  Marstrander.     (Min.  Mag.,  June,  1916;  5%   pp.,  illus.)     40c. 

i    ,ii—  Mining   in   Utah.      L.    O.    Howard.      (Min.    and 

Sei.   Pri  ss,  July  s.  1916;  1  p.)     Brief  notes  on  present  conditions 

and  developments.     30c. 

ORE  DRESSING — GENERAL 

3892 — FLOTATION — Apparatus  Used  in  Flotation.  Herbert 
A.  Megraw.     (Eng.  and  Min.  Journ..  July  1,  1916;  3%  pp..  illus.) 

3893 — FLOTATION — Difficulties  Encountered  in  Making  Oil 
Pl.dation  Tests.  James  McClave.  (Min.  and  Eng.  Wld..  June 
17,    1916;    "4    p.)      20c. 

3894 — FLOTATION — Froths  Formed  by  Flotation  Oils. 
William  A.  Mueller.  (Eng.  and  Min.  Journ.,  July  1,  1916;  4V, 
pp..   illus.)      20c. 

3895 — FLOTATION  of  Flour  Gold.  Ralph  W.  Smith.  (Eng. 
and  Min.  Journ.,  July   1.   1916;  2%   pp.,  illus.)      20c. 

3896 — FLOTATION  of  Oxidized  Ores,  The.  O.  C.  Ralston  and 
Glenn  I..  Allen.      (U.  S.  Bureau  of  Mines,  July,  1916:  12  pp.) 

3x;i7 — FLOTATION — Patents  Relating  to  Oil-Flotation 
Processes.  R.  S.  Lewis  and  O.  C.  Ralston.  (Bull.  8.  Utah 
School  of  Mines,  June.  1916;  56  pp.)  A  list,  believed  to  be  as 
nearly  complete  as  possible,  of  the  flotation  patents  issued  in 
the   United  States. 

3898 — FLOTATION — Some  Notes  on  Flotation.  R.  C.  Canby. 
(Eng.  and  Mm.  Journ,,  July  1.  1916:  2  pp.)  Personal  remi- 
nis-ences  of  early  days  of  flotation.     20c. 

3899 — FLOTATION — Statement  on  Flotation  Oils.  O.  C. 
Ralston.      (U.   S.   Bureau   of  Mines.   May,   1916;   6   pp.) 

3900 — FLOTATION — The  Theory  of  Flotation.  H.  Hardy 
Smith,      i  Min.  and  Sei.  Press,  July  1.  1916;  3y2   pp..  illus"i      20c. 

3901 — FLOTATION — Use  of  Oils  in  Flotation.  Herbert"  A. 
Megraw.      (Eng.   and    Min.   Journ.,   July   1,    1916;    6%    pp.)      20c. 

3902— FLOTATION  PROCESS  at  the  Standard  Mill,  Silver- 
ton.  I'..  C.  James  G.  Parmalee.  (Min.  and  Eng.  Wld.,  June  17, 
1916     ::  pp..  illus.)     20c. 

3903— MILL  DESIGN— The  Wrong  Mill.  Charles  Labbe. 
(Eng.  and  Min.  Journ..  July  1.  1916;  1  p.)  Observations  on 
mistakes  in  choosing  design  of  mill  and  how  to  avoid  them. 
20c. 

3904— SLIME  CAKES — Properties  of  Slime  Cakes — II.  E. 
E.  Free.  (Eng.  and  Min.  Journ..  June  24.  1916;  3V,  pp.)  Con- 
tinuation of  article  previously  indexed. 

3905— MILL  SITE— Choosing  the  Mill  Site.  Edward  S. 
Wiard.     (Eng.  and  Min.  Journ.,  July  1,  1916;  2%  pp.,  illus.)    20c. 

MET  M.I.I  RGY — GENERAL 

3!i»6— CHIMNEY  FOUNDATION — Difficult  Chimney  Foun- 
dation Tested  After  Completion.  (Eng.  and  Min.  Journ.,  Julv 
8,   1916;   1    p.,  illus.)      Prom   Eng.  News,  June  15,  1916.     20c. 

corrosion  of  Metals:  Ferrous  and  Non-Ferrous. — 
A  General  Discussion.  Robert  Hadfield,  A.  S.  Cushman  and 
others.      (Trans.    Faraday   Soc.   Apr..    1916;   98   pp.,   illus.) 

ELECTROCHEMISTRY  —  Electrochemical     Possibili- 

'    the    Pacific    Coast    States   as   Compared    With    Those    of 

Sweden  and  Norway.     J.  W.  Beckman.      (Met.  and  Chem.  Eng., 

July    1.    1916;    :; 'i     pp.)      Paper    before    San    Francisco    section. 

Am.  Chem.  Soc.     40c. 

3909— MARKETING  ORES— Relations  Between  Custom 
Smelt.is  and  Small  Mines.  J.  M.  Turnbull.  (Min.,  Eng.  and 
Elec     •  1916;   314    pp.;   also  Min.   and    Eng/ Wld.. 

July  8.  PUR.)     Summary  of  informal  talk  at  Vancouver  Cham- 
Mines. 

PHYSICAL  METALLURGY  — Some  Problems  in 
Physical  Metallurgy  at  the  Bureau  of  Standards.  Geo.  K  Bur- 
gess, k.   Inst.,  July.   1916:    16%    pp.) 

39U— REFRACTORIES— Silica  and  Fireclay  Materials. 
John  ,1  Tr.  Rev.,  June  16,  1916:  1    p..  illus.) 

Papi  r  bi  fori  i    I  list.  Instn.  of  Gas  Eltgrs.      10c. 

12— -WELDING      How  to   Use  the  Oxy-Acetylene    Process 
1916;  7  pp.,   illus.)      10c. 
3913— X-RAY  EXAMINATION— Examen  des  Metaux  par  les 
Rayons  X.     H.  Pilon.      (Rev.  de   Met.,   Nov..    1915;   6   pp.,   illus.) 

Fl  ELS 
(See   also   "Petroleum  nml   Natural   <;n>"> 
8914— COAL  AND  OIL— Cost  of  Coal  and  Oil  as  Fuel      (Eng 

tin     Journ..    July    8,    1916;     1%     pp.,     illi  iron, 

letermine  relative  value  of  coal 
and  oil  as  boll  r  I  uels.     20c. 

::•.!.-,-   ci-K'.  OCCIDENTS     in     the     United     States, 

during    1915.    .Albert    H.    Fay.      Tech.    Paper   151,    U.    S.    Bureau 
of    Mines.    1916:    18 

II  ••  i;  r.esher.  (Mln- 
eral  !'-•    '                                                            .;  pp.,  illus.) 

3917— FUEL  ,blem    of    Fuel    Economy. 

(Journ.  Soe.  (  hem    ind.,  n;   pp.)     Discussion  of 

paper  by  W.  A.  Bone,  pri 


3918 — PEAT — Utilization  of  Peat.  (Bull.  Imperial  Inst. 
Jan. -Mar..    1916;    7%    pp.) 

3919 — POWDERED  COAL, — L'Emploi  du  Charbon  Pulverise 
pour  le  Chauffage  des  Fours  Siderurgiques.  Ch.  Dantin. 
(Genie  Civil,  June  10.  1916;  2%   pp.,  illus.) 

MINING    AND    METALLURGICAL    MACHINERY 

3920 — BELT  CONVEYORS — Some  Suggestions  on  the  De- 
sign  of  Belt  Conveyors.  L.  D.  Anderson.  (Mex.  Min.  Journ., 
June.  1916;  IV*   PP-)      20c. 

3921 — BELTS — Their  Selection  and  Care.  C.  J.  Morrison. 
(Eng.  Mag.,  July.  1916;  19  pp.,  illus.)  Simple  rules  for  design- 
ing a  belt  drive,  for  selecting  belts  and  for  installing  and 
maintaining  them.      40c. 

3922 — CONCRETE  FOUNDATIONS  for  Mining  Installations. 
Algernon  Del  Mar.  (Min.  and  Eng.  Wld.,  June  17,  1916;  2  pp., 
illus.)      20c. 

3923 — CRANES — The  Economics  of  Material  Handling  in 
Manufacturing  Plants.  Reginald  Trautschold.  (Eng.  Mag- 
July.   1916;  sy2   pp.,   illus.)      40c.     Second  instalment  of  series. 

3924— CRUSHING  AND  GRINDING  MACHINERY.  (Eng. 
and  Min.  Journ.,  July   1,   1916;   4%    pp.)      20c. 

3925 — DRILL-  AND  TOOL-SHARPENING  SHOP  at  the  Cop- 
per Queen  Mine.  (Eng.  and  Min.  Journ.,  June  24,  1916;  5*4  PP-. 
illus.)      20c. 

3926 — ELEVATORS — Belt-and-Bucket  Elevators.  Arthur 
O.  Gates.  (Eng.  and  Min.  Journ.,  July  1,  1916;  5%  pp.,  illus.) 
20c. 

3927 — MOTORS — Explosion-Proof  Motors  Operating  in 
Min.s.  C.  W.  Larson.  (Gen.  Elec.  Rev.,  July,  1916;  3  pp.. 
illus.)      40c. 

3928 — POWER  PLANTS — Diesel  Engines  Versus  Steam 
Turbines  for  Mine  Tower  Plants.  Herbert  Haas.  (Bull.  A.  I. 
M.  E.,  July.  1916;   12   pp..  illus.)      40c. 

2929 — PULP  SAMPLER— Taylor's  Pulp  Sampler.  W.  H. 
Trewartha-James.  (Bull.  141,  I.  M.  M.,  June  29,  1916;  4%  pp.. 
illus.)  Further  contributed  remarks  on  paper  previously 
indexed. 

3930 — WIRE  ROPE  and  the  Coal  Mine.  James  Steelman. 
(Coal  Age,  June  24,  1916;  5>4   pp.,  illus.)      20c. 

SAMPLING    AND    ASSAYING 

3931 — ANALYTICAL  CHEMISTRY — Progress  of  Analytical 
Chemistry  in  1915.  G.  Cecil  Jones.  (Chem.  Tr.  Journ.,  June  3, 
1916;  2  pp.)  Abstracted  from  Report  of  the  Chemical  Society 
for  1915;  to  be  concluded.      40c. 

3932 — ASSAY  MELTS — Pouring  Assav  Melts  Upon  a  Flat 
Plate.  G.  H.  Clevenger.  (Eng.  and  Min.  Journ.,  Julv  15,  1916; 
1  c.    pp.,   illus.)      20c. 

3933 — GAS-ANALYSIS  CALCULATION,  Simplification  of. 
Wm.  J.  Walker.  (Journ.  Ind.  and  Eng.  Chem..  July,  1916;  1% 
pp..  illus.)     60c. 

INDUSTRIAL   CHEMISTRY 

3934— BISULPHATE  OF  SODA — Le  Decapage  au  Bisulfate 
de  Soude.  H.  Le  Chatelier  and  B.  Bogitch.  (Rev.  de  Met.,  Nov., 
1915;  8  pp.,   illus.) 

3935 — BLAST-FURNACE  GAS — Recovery  of  By-Products 
from  Blast-Furnace  Gases.  Robert  Hamilton.  (Journ.  Soc. 
Chem.  Ind.,  June  30,  1916;  2^4   pp.) 

3936 — COKE  BY-PRODUCTS— How  Mav  By-Products  be 
Best  Utilized  W.  H.  Blauvelt.  (Iron  Tr.  Rev..  June  22.  1916; 
1%  PP)  Discussion  of  paper  by  W.  H.  Childs,  previously 
indexed.     20c. 

3937 — ENPLOSIVES — Electricity  in  the  Manufacture  of  Ex- 
plosives.    (Elec.  Rev.,  July  8,  1916;  l'A   pp.,  illus.)      20c. 

393S — NITRIC  ACID — The  Action  of  Nitric  Acid  on  Alum- 
inum. R.  Seligman  and  P.  Williams.  (Journ.  Soc.  Chem.  Ind., 
June  30.  1916;   6V2   PP-.   illus.) 

3939 — NITROGEN — German  Nitrogen  Production  Develop- 
ments. (Chem.  Tr.  Journ..  June  17.  1916;  1  p.)  Article  trans- 
lated from    Frankfurter   Handelsblatt.      40c. 

3940 — PHOSPHATE  FERTILIZER— Making  Basic  Phos- 
phate Fertilizer.  I  Iron  Tr.  Rev.,  July  6,  1916;  4  pp.,  illus.) 
Description  of  plant  of  Tenn.  Coal.  Iron  and  R.R.  Co.  for 
reclaiming  the  excess  phosphorus  in  Southern  iron  ores  and 
converting  it  into  a  fertilizer.     20c. 

3941— SULPHATE  OF  AMMONIA  AND  BENZOL.  D.  Bag- 
ley.     (Iron  and  Coal  Tr.  Rev.,  June  2,  1916;  2%  pp..  illus.)      40c. 

MATERIALS    OP    CONSTRUCTION 

3942 — CANADA — The  Production  of  Cement,  Lime,  Clay 
Products,  Stone  and  Other  Structural  Materials  in  Canada  in 
1914.     John  McLeish.      (Can.  Dept.  of  Mines,  1915;  60  pp.) 

3943— CEMENT — Electric  Drive  in  a  Cement  Plant.  (Elec. 
Rev..  Jan.  29,  1916;  2*4  pp.,  illus.)  Details  of  motor  equip- 
ment of  a  Texas  cement  plant,  with  a  general  summary  of 
the  advantages  of  electric  motor  drive.     20c. 

3944 — CEMENT— The  Role  of  the  Chemist  in  the  Cement 
Industry.  C.  N.  Wiley.  (Journ.  Ind.  and  Eng.  Chem..  May. 
1916:  2  pp.)  Paper  before  Alabama  Section.  Am.  Chem.  Soc. 
60c. 

3945 — LUTES  AND  CEMENTS.  S.  S.  Sadtler.  (Met.  and 
Chem.  Engr.,  Feb.  15,  1916;  3  pp.)  Paper  before  Am.  Inst, 
of  Chem.  Engrs.     40c. 

3946 — SAND-LIME  BRICK  in  1915.  Jefferson  Middleton. 
(Mineral  Resources  of   the  U.   S.,   1916 — Part  II.   2   pp. 

MISCELLANEOUS 

3947— CAMPING  INSTRUCTIONS  and  Outfit  Required  for 
Construction  Crews.  Walter  H.  Meter.  (Eng.  and  Contract., 
June  7,  1916;  2%  pp.)     20c. 

3948 — EDUCATION — Engineering  Schools  and  Industrial 
Methods.      H.    L.    Gantt.      (Eng.    Mag..    May,    1916;    5    pp.)      40c. 

3949— FILING  TECHNICAL  LITERATURE.  Edward  B. 
Durham.  (Eng.  and  Min.  Journ.,  Apr.  29.  1916:  IV2  PP-)  Takes 
up  problem  what  to  file  and  Dewey  decimal  system  of  classi- 
fication.     20c. 
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SYNOPSIS — Huge  <  o]  foreign  capital 

in  equipment  for  mining  low-gradi  ore  deposits 
hare  been  object  lessons  to  native  Chileans.  The 
mining  burs  of  Chile  are  good.  Transportation 
problems  have  been  minimized  by  recent  railway 
construction.  The  labor  supply  is  ample  and  of 
good  quality.  Chile  is  likely  to  again  rank  second 
among  the  world's  copper-producing  countries.  An 
American  company  will  sum  ship  1,000,000  tons 
annually  of  high-grade  iron  ore.  Old  silver  mim  - 
may  be  profitably  reopened. 

Among  llif  countries  of  South  America,  Chile  has  for 
many  years  particularly  appealed  to  the  mining  profession 
because  of  the  richness  and  variety  of  its  mineral  wealth. 
since  the  recent  development  of  its  enormous  deposits 
-I  low-grade  copper  ores  and  high-grade  iron  ores  by 
American  capital,  and  with  the  universal  appreciation. 


spread  disti  mineral  wealth.    In  the  extreme 

south  are  the  placer  gravels  of  Tierra  del  Fuego  and  the 
coal  deposits  of  Punta  Arenas,  while  in  the  far  north  are 
Ihe  sulphur  and  boras  workings  of  the  high  Andes.  From 
the  Straits  of  Magellan  to  Valdivia  the  bleak  climate  has 
discouraged  bhe  prospector,  and  much  of  ilia:  region  is  un- 
inhabited and  practically  unknown,  yet  the  fact  thai  gold- 
bearing  sands  are  found  at  many  points  leads  one  to 
believe  that  section  has  also  been  extensively  mineralized. 
.Most  of  the  mining,  however,  has  been  carried  on  in  the 
central  and  northern  portions  of  the  country,  extending 
from  Concepcion,  near  which  place  the  principal  coal 
mines  are  located,  to  the  Peruvian  boundary,  a  distance  of 
about  1,400  mi. 

Chile  owes  its  vast  metallic  mineral  wealth  mainly  to 
its  igneous  rocks,  which  term  such  a  large  portion  of  the 
land,  and  its  nonmetallic  deposits  to  unusual  climatic 
conditions.  Sediments  of  Jurassic  and  Cretaceous  age 
have  been  intruded  by  batholiths,  stocks  and  dikes  of  ig- 


FIO    1.     Nnr.TII   LAGUNAS  OFICINA,   A    TYPICAL   NITRATE  EXTRACTION   PLANT 


since  the  outbreak  of  the  European  War.  of  the  value  of 
the  monopoly  in  natural  nitrates,  interest  is  now  mere 
than  ever  directed  to  the  "shoestring"  country  <<(  the 
west  coast  of  Smith  America.  With  a  length  of  . 
3,000  mi.  (four  times  as  long  as  California  and  less  than 
twice  as  great  in  area),  the  country  is  unique  in  the  wide- 

•Professor  of  geologv,  Lehigh  University,  .South  Bethle- 
hem, Penn. 

t  Associate  in  economic  geology.  Johns  Hopkins  University, 
Baltimore,   Md. 


n -  -  '.mils  and  are  in  other  places  inter- 

\l  ineral  solutions  accompany- 

h  ive   resillti  d    in   the   formation  of 

ei'  minerals.    Among  the  important  non- 

ites,  guano  and  borax  deposits, 

easily    re ved   by  solution,  owe 

to  the  extremely  arid  conditions  that  for  cen- 

1    in   the   northern   portion.      The  ni- 

long-continued  coneen- 
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tration   by   precipitation   from   dilute  solutions  through 

tioll. 

The  mining  industry  of  Chile  has  passed  through  sev- 
eral fairly  distinct  stages.  Before  the  coming  of  the 
Spaniards  both  the  I  ma  and  the  Araucarian  Indians  had 
developed  some  of  the  gold  and  copper  mines.  Under 
m  of  the  Spaniards  the  mines  produced  enormous 
amounts  of  silver  and  also  much  gold.  When  the  country 
finally  secured  its  independence  in  1826,  the  mining  of 
copper  and  silver  were  of  prime  importance,  while  soon 
after  the  exportation  of  nitrate  commenced.  Since  then 
the  output  of  these  three  products  has  continued,  but  with 
a  gradual  decline  in  the  production  of  copper  and  silver, 
as  the  mines  increased  in  depth  and  pyritic  ores  were  en- 
ountered,  while  nitrate  production  has  increased.  Within 
recenl  years  a  nm  epoch  in  the  mining  industry  of  Chile 
said  to  have  started  with  the  introduction  of  large 
amounts  of  North  American  capital  to  the  development  of 
the  iron  and  copper  mines. 

Under  the  control  of  the  native  Chileans  it  was  unusual 
to  spend  much  money  in  the  equipment  of  a  mine.  When 
bonanza  orebodies  were  encountered  the  suddenly  enriched 

inn uners  lost  all  interest  in  low-grade  ores,  and  when 

the  rich  pockets  were  exhausted,  they  retired  from  mining. 


The  ore  reserves  are,  however,  so  extensive  that  one  can 
predict  many  years  of  active  mining  before  this  condition 
is  reached.  Nevertheless,  the  policy  of  the  Chilean  gov- 
ernment has  been  to  make  hay  while  the  sun  shines,  and 
consequently  it  has  levied  heavy  export  taxes  on  nitrate, 
iodine  and  borax,  while  the  repeated  agitation  for  similar 
taxes  on  copper  and  iron  ore  lead  one  to  believe  that  these 
products  will  also  be  called  upon  to  bear  their  proportion 
of  the  expenses  of  the  government  before  many  years,  al- 
though as  vet  they  have  escaped.  As  the  country  possesses 
a  monopoly  in  its  nitrate,  the  export  tax  does  not  ma- 
terially affect  the  operating  nitrate  companies.  The  gov- 
ernment can  be  depended  upon  to  treat  the  other  mining 
companies  fairly  and  not  impose  confiscatory  taxes.  The 
mining  companies  must  always  suffer  more  from  the  al- 
most universal  "graft"  that  permeates  all  branches  of 
the  government  than  from  the  laws.  In  every  mining  dis- 
trict throughout  the  country  one  hears  the  same  kind  of 
stories  of  petty  persecutions  inflicted  upon  the  companies 
by  prefect,  judge,  sub-prefect,  carabineros,  etc. 

The  mining  laws  of  Chile  are  very  definite  and  seldom 
is  there  much  litigation  regarding  titles.  The  government 
requires  on  each  mining  claim  a  yearly  tax  which  amounts 
to  10  pesos  (1  peso  equals  $0.36  U.  S.  currency)  a  hectare 


FIG.   2.    MINING   NITRATE  CALICHE  AT  LAGUNAS 
OFICINA 

It  has  been  an  object  lesson  to  Chileans,  therefore,  to  see 
ions  recently  invested  in  the  Braden  and  ( Ihuquica- 

inata  copper  mines  and  in  the  Tofo  iron  mines.     If  the 

example  set  by  these  companies  in  large  initial  investment 
al  in  development  and  equipment  is  followed,  many 

of  the  abandoned  antiguas  may  regain  their  former  prom- 
through  their  reserves  of  low-grade  ores  receiving 

the  attention  they  merit. 

Mines  Exploitation  Enriches  Poreigxkhs 

I'  bae  I  fortune  of  Chile  to  attract  foreign 

capita]  to  develop  her  mineral  industries  and  at  the  same 
the  product  of  her  mines  en- 
lens  of  other  countries.     For  a  number  of 
Yfare  ,!  have  been  in  the  possession  of  for- 

and  this  condition  is  likely  to  continue.  Most 
of  the  nitrate  companies  are  owned  by  English  capital, 
withthi  bnerican  interests  also  ex- 

tensive, while  the  leading  copper  and  iron  mines  are 
financed  b]  American  capitalists.  Native  capital  has  been 
insufficient  properlj  the  mines  or  too  timid  to 

and  vet  the  Chilean  cannot  fail 
forward  with  apprehension  to  the  time  when  the 
the  mines  and  withdrawn. 


FIG.  3.    SUMMIT  OF  MT.  OLCA,  ELEVATION  18,500  FT., 
WHERE  SULPHUR   IS  MINED 

(2.471  acres)  in  the  case  of  metallic  ores  and  less  for  the 
nonmetallic.  With  the  exception  of  deposits  of  nitrate, 
salt,  guano  and  coal,  the  discoverer  of  any  ore  deposit 
can  acquire  possession  by  denouncement  whether  the  land 
is  privately  owned  or  belongs  to  the  state.  In  the  first 
case,  however,  the  original  owner  must  be  paid  for  any 
damage  done  to  his  property  during  mining  operations. 
Coal  deposits  belong  to  the  owner  of  the  land,  while  guano, 
nitrate  and  salt  deposits  belong  the  the  state  and  are  sold 
at  auction.  Foreigners  enjoy  the  same  rights  as  citizens 
in  the  acquisition  of  mining  property. 

The  transportation  problem  in  Chile  has  never  been  as 
serious  as  in  many  of  the  other  Latin-American  countries, 
because  all  portions  of  the  country  are  comparatively  close 
to  the  ocean.  No  doubt  railroads  would  have  been  con- 
structed in  greater  numbers  if  the  country  had  not  been 
so  well  favored  by  water  transportation.  The  first  rail- 
roads were  built  to  connect  inland  mining  camps  or  inland 
cities,  such  as  Santiago,  with  the  nearest  seaports,  and 
there  are  many  lines  of  this  kind.  The  need  of  a  longitud- 
inal railroad,  however,  had  long  been  felt,  and  for  many 
years  a  line  from  Yaldivia  in  the  south  to  Arica  in  the 
north  has  been  under  construction.  It  has  now  been  com- 
pleted  from    Valdivia  almost  to  Iquique,  and  in  a  few 
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ypars  will  certainly  be  extended  to  Arica.  As  the  line 
crosses  at  right  angles  the  valleys  of  all  the  streams  that 
flow  from  the  high  Cordillera  to  the  ocean,  its  building 
was  very  expensive  and  in  main  places  the  grades  are  so 
steep  that  the  rack  system  must  be  employed.  During 
L915  (rains  were  run  over  portions  of  the  line  only  once 
a  month.  The  annual  deficit  of  the  whole  line  is  large,  yei 
manv  of  the  smaller  mining  camps  which  were  previously 
without  railroad  facilities  have  been  greatly  benefited  and 
the  country  as  a  whole  profits  by  the  enterprise.  The 
northern  part  of  the  line  passes  through  the  desert  sec- 
tion, where  vegetation  is  scant  or  lacking,  so  that  it  may 
be  said  to  have  been  built  for  the  mining  industry  alone. 

The  labor  conditions  in  the  mines  of  Chile  are  somewhat 
different  from  those  prevailing  in  other  Latin-American 
mining  camps.  The  laborers  are  the  descendants  of  the 
early  Spanish  and  the  Indians,  and  so  thoroughly  have 
the  two  races  intermingled  that  one  seldom  sees  marked 
Indian  characteristics  except  in  the  natives  of  southern 
Chile,  where  some  of  the  Araucarians  have  kept  their  race 
fairly  pure.  The  Chilean  roto  is  strong,  willing,  and  de- 
velops into  a  good  miner.  He  is  improvident  and  reckless, 
consequently  always  poor,  yet  orderly  except  when  drunk. 
Liquor  is  the  curse  of  the  mining  districts,  and  after  each 
holiday  (and  numerous  holidays  there  are)  the  roto  is 
unfit  for  his  usual  labor  for  several  days. 

In  a  general  summary  of  the  mining  industry  only  the 
chief  products  can  be  mentioned.  In  order  of  importance 
among  the  metallic  substances  are  copper,  iron,  silver  and 
gold,  and  among  the  nonmetallic  are  nitrates  and  iodine, 
coal,  borax  and  sulphur. 

Copper  Production  Will  Rank  Chile  Second 
Chile  has  long  attracted  the  attention  of  the  mining 
world  because  of  its  vast  copper  resources.  It  is  said  that 
the  Spaniards  began  mining  copper  in  1601  and  that  the 
country  has  ever  since  had  copper  mines  in  operation. 
For  many  years  it  held  first  place  among  the  copper-pro- 
ducing countries  of  the  world,  being  surpassed  for  the 
first  time  in  1882  by  the  United  States.  In  recent  years 
Chile's  copper  production  has  been  exceeded  by  several 
countries  yet  there  is  little  doubt  but  that  it  will  soon 
regain  second  place.  The  maximum  output  was  reached 
in  1870  when  the  country  produced  40,422  tons. 

According  to  the  statistics  in  1913  there  were  12,403 
copper-mining  claims  that  had  been  denounced  aggregat- 
ing 41,879  hectares,  besides  080  silver  and  copper  claims 
and  041  gold  and  copper  claims,  making  an  aggregate  of 
13,730  copper  properties.  These  claims  are  widely  dis- 
tributed throughout  the  central  and  northern  portions  of 
the  country  but  are  mainly  contained  in  the  provinces 
of  Tarapaca,  Antofagasta,  Atacama,  Coquimbo,  Aconca- 
gua, Santiago  and  O'Higgins.  The  first  four  lie  within 
the  desert  portion  of  north-  Chile,  while  the  last  three 
are  in  the  semi-arid  region  where  agriculture  and  horti- 
culture rank  in  importance  with  mining.  When  the 
Chuquicamata  plant  reaches  the  capacity  planned  for  it  of 
40,000  tons  a  day,  the  Braden  Copper  O.ooo  tons,  and 
the  Anaconda  Copper  Co.  develops  its  recentlj  acquired 
extensive  holdings  in  the  Potrerillos  field,  Chile  will  surely 
again  become  the  world's  second  greatest  copper  producer. 
One  of  the  most  interesting  and  distinctive  features  of 
the  Chilean  copper  deposits  is  the  presence,  in  commer- 
cial quantities,  of  large  bodies  of  minerals  seldom  seen  in 
the  other  copper  regions  of  the  world.  Among  these  are 
atacamite,  brochantite,  copiapite  and  chalcanthite,  all  of 


which  owe  their  origin  to  the  extremely  arid  condition  ol 
the  regions  whe*e  thej  occur.  The  saving  of  these  min- 
erals has  called  for  new  methods  of  treatment  by  leaching 
that  are  being  introduced  in  several  places,  but  most  elab- 
orately at  < Ihuquicamata. 

[ron  Mines  Little  Developed 

That  Chile  contains  extensive  deposits  of  high-grade 
iron  ore  has  long  been  known,  but  until  the  advent  of 
American  capital  little  progress  was  made  in  their  devel 
opment.  The  best  deposits  are  found  in  the  provinces 
of  Antofagasta,  Atacama  and  Coquimbo.  The  ores  are 
mainly  hematite  and  are  low  in  phosphorus. 

Jn  spite  of   the    fact    that    the  Chilean  government   has 
long  offered   special    inducements   for  the  establishment 
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of  iron  and  steel  works,  the  iron  ore  smelted  in  the  country 
is  insignificant  in  amount.  A  French  company,  the 
Societe  Francaise  des  llauts-Fourneaux  du  Chili,  accepted 
unusual  concessions  from  the  government  and  opened  the 
Tofo  mines  north  of  Coquimbo  and  built  huge  smelting 
works  at  Corral  in  southern  Chile,  but  becoming  involved 
in  labor,  financial  and  political  difficulties  the  company 
closed  down  in  l'.il  1  and  later  disposed  of  its  mines  to  the 
Bethlehem  Steel  Co.  This  company  is  spending  about 
$8,000,000  in  improving  the  property  preparatory  to  ship- 
ping 1,000,000  tons  of  ore  a  year,  but  all  the  ore  leaves 
the  country  and  Chile  must  still  import  its  iron  and 

Chile  has  had  some  of  the  richest  silver  mines  ever  dis- 
covered. The  Chanarcillo  mines,  about  00  mi.  south  of 
Copiapo.  and  the  Huantajaya  mines,  near  Iquique,  furnish 
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of  bonanza  mini  3.  The  latter  were  ex- 
tensively worked  to  the  close  of  the  Eighteenth  Century 
and  were  lateral!  ain  idle  until  1873,  but  are  al 

in   in  operation.     They  are  said  to  have  produced 
more  than  >  '  worth  of  silver.    The  Chafiarcillo 

mines  were  discovered  in  L832  and  during  the  succeeding 
ed  a  greal  amounl  of  wealth.  The  Cara- 
oles  district,  110  mi.  easi  of  Antofagasta,  was  anotlier 
famous  silver  distriel  and  also  Los  Tres  Puntos,  near 
Lpo.  The  principal  silver  output  now  comes  from  the 
1  In  mtajaya  mines  and  some  others  near  Taltal.  The  pro- 
rluction.has  been  steadilj  decreasing  for  many  wars  until 
it  is  now  of  minor  importance,  yet  there  are  mining  men 
in  the  countrj  who  firmly  believe  thai  it  would  he  profit- 
able to  reopen  some  of  these  abandoned  mines. 

To  the  close  <il'  1915  Chile  ha.l  produced  hut  $314,000,- 
000  worth  of  silver,  while  the  present  production  amounts 
to  about  $500,000  a  year. 

For  many  years  little  attention  has  horn  given  to  the 
gold  deposits  of  Chile,  vet  the  country  has  had  many 
profitable  mines  at  different  times.  Up  to  the  present 
the  gold  mines  have  yielded  aboul  $224,000,000  and  are 
still  produi  in-  at  the  rate  of  between  $200,000  and  $300,- 
000  a  year. 

Gold  placers  air  widespread  and  in  the  early  history  of 
the  country  produced  most  of  the  gold.  The  Madre  de 
Dios,  near  Val.Hvia.  and  the  Malga  Malga,  between  San- 
tiago and  Valparaiso,  were  two  of  the  earliest  and  also  the 
richest  mines  worked.  Placers  in  the  southern  portion  of 
the  country  continue  to  produce  some  gold,  although  the 
dredging  operations  near  Punta  Arenas  have  not  been 
successful,  hut  the  chief  productive  gold  area,  containing 
both  placer  and  lode  workings,  lies  between  Santiago  and 
Coquimbo.  The  most  important  mines  are  located  near 
San  Felipe,  Los  Valos,  Talca,  Ovalle  and  Cachinal.  In 
addition  considerable  gold  i-  obtained  from  copper  ores. 

Nitrates  Backboni  ot  Government  Kevenue 
In  most  countries  the  deserts  are  looked  upon  as  waste 
land,   hut    the   arid    regions   of   northern   Chile   constitute 
most  valuable  portion  of  the  country.     The  export 
tax  on  the  nitrates  from  these  desert  sections  amounts  to 
over  $30,000,000  a  year  and  furnishes  about  70%  of  the 
nmentfs  revenue. 
'I  qi   oil  rate  deposits  oi  cur  in  a  series  of  basins,  or  pam- 
pas, lying  between  the  coast  ranges  and  the  higher  Andes 
and  e:  ti  riding  in  a  north-south  direction  from 
Taltal  to  Pisagua,  a  distance  of  aboul    150  mi.     Seldom 
has  a  country  obtained  such  a  rich  war  indemnity  as  fell 
to  Chile  when,  in   \>','<.  al  the  close  of  her  war  with  Bo- 
livia and  I'  aired  the  rich  provinces  of  Antofa- 
gasta,  Tarapaca  and  Tacna.     I'.,   the  terms  of  the  treaty 
of  peace  a  plebiscite  was  to  hi'  held   some  years  later  to 
i-mine  the  final  status  of  the  former  Peruvian  prov- 
-  of  Tarapaca  and  Tacna,  bul  (  hile  has  declined  to  call 
for  the  vote  and  has  shown  plainly  thai  she  will  never  re- 
linquish her  hold  on  t.;  i    cept   I"    force. 
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be  used,  also  tend  to  conserve  the  supply.  In  the  earliest 
workings  only  the  caliche  containing  upward  of  55%  of 
a  nitrate  ras  taken.  In  the  Agua  Santa  region  some 
o-round  is  to  be  worked  over  for  the  fourth  time  and  all  the 
earth  containing  10%  of  nitrate  will  be  utilized.  It  is 
\|e  thai  even  lower-grade  rock  will  eventually  be 
used.  Fig.  '-'  shows  a  typical  caliche  mining  scene.  The 
intro.hu  lion  of  the  Butters  filter  is  regarded  by  some  of 
the  olicinas  as  a  great  improvement  in  effecting  higher 
recovery.  The  results  obtained  at  the  Agua  Santa 
maquina,  where  the  process  has  recently  been  installed. 
will   determine  the  value  of  the  filters. 

There  are  about  170  companies  operating  in  the  nitrate 
fields.  The  tons  of  nitrate  contained  in  the  land  owned 
by  the  different  nationalities  is  as  follows:  English  com- 
panies, 12,500,000;  Chilean  companies,  9,533,850;  Ger- 
man c panics,  5,048,750;  other  nationalities,   1,017,500. 

Recent  purchases  probably  invalidate  these  figures,  al- 
though they  remain  approximately  correct.  There  is  hut 
one  American  company  operating  in  the  region. 

Comparing  the  foregoing  with  the  total  reserves  already 
given,  it  will  be  seen  that  the  greater  part  of  the  nitrate 
deposits  slid  remain  in  the  possession  of  the  government. 
At  limes  parcels  of  land  on  which  the  tonnage  lias  been 
estimated  after  examination  by  government  engineers  and 
on  which  a  minimum  price  per  quintal  has  been  set  are 
offered  for  sale  to  the  highest  bidder.  At  the  last  sale 
several  parcels  were  offered,  the  minimum  prices  being 
fixed  at  I  to  ii  pence  a  quintal,  or  $1.58  to  $2.37  a  ton,  hut 
only  one  tract  was  sold.  The  sale  price  must  be  paid  in  cash 
at  once,  while  in  addition  the  government  levies  28  pence 
a  quintal,  or  about  $11.20  a  ton,  export  tax  on  the  fin- 
ished product.  Until  the  outbreak  of  the  European  War 
the  hulk  of  the  nitrate  went  to  Germany,  and  consequently 
when  this  market  was  closed,  all  but  a  few  of  the  com- 
panies i  eased  operations.  Most  of  them  resumed,  however, 
during  1915.  At  present  the  greater  part  of  the  nitrates 
come  to  the  United  States. 

As  a  byproduct  in  the  elaboration  of  the  nitrate,  con- 
siderable iodine  is  obtained.  The  annual  production  is  in 
normal  times  about  450,000  kg.,  but  since  the  war  has 
created  a  greater  demand  for  it  in  the  dressing  of  wounds, 
the  production  has  considerably  increased.  The  export 
tax  is  $0.  16  a  kilogram. 

Coal,  Borax  and  Sulphur  Industries 
Coal  was  discovered  in  the  vicinity  of  Concepcion  in 
I!  10,  and  mining  operations  started  there  about  1850. 
The  coal  is  semibitnminous  in  character,  but  inferior  to 
that  imported  from  England,  Australia  and  North 
America.  The  production  amounts  to  somewhat  more 
1,000,000  tons  a  year.  It  is  all  used  by  the  local 
railroads  and  steamship  lines,  and  at  present  constitutes 
aboul  two-fifths  of  the  total  amount  of  coal  consumed  in 
the  country.  The  chief  mines  are  at  Lota,  where  brick, 
pottery  and  glass  factories  and  a  copper  smeltery  arc 
located  on  account  of  the  coal  supply.  The  coal  that  is 
imported  into  the  country  is  largely  brought  by  vessels 
thai  earn   the  nitrate  to  the  foreign  markets. 

In  the  high  Cordillera  near  the  Bolivian  border  are  a 
number  of  extensive  borax  lakes  containing  sufficient  ma- 
terial to  supplythe  world's  markets  for  several  centuries. 
The  industry  is  controlled  by  the  Borax  Consolidated 
Co.,  Ltd.,  which  is  operating  at  Lake  Ascotan  with  its 
planl  at  Cebollar  on  the  line  of  the  Antofagasta-La  Paz 
R.E.     In  certain  plai  es  the  deposit  ,  onsists  of  almost  pure 
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Ulexite,  and  this  material  is  merely  dried  preparatory  to 
shipment.  The  output  varies  from  30,000  to  50,000  tons 
a  year,  on  which  the  government  levies  an  export  tax  of 
$2.38  a  ton. 

In  the  northern  portion  of  Chile  near  the  Bolivian  bor- 
der there  are  a  great  number  of  recently  extinct  volcanoes 
that  contain  great  deposits  of  native  sulphu'-  formed  by 
the  sulphurous  gases  given  oil'  through  fumarolic  vents. 
These  deposits  are  in  every  case  high  up  on  the  mountains 
or  even  at  the  summits,  so  that  the  difficulties  of  working 
them  are  very  great.  Fig.  3  shows  a  typical  sulphur  de- 
posit at  an  altitude  of  18,500  ft.  above  sea  level.  At  pres- 
ent only  those  deposits  near  railroads  are  being  worked, 
the  chief  activities  being  centered  at  Tacora  along  the 
Arica-La  Paz  R.R.  and  at  Ollagiie  along  the  Antofagasta- 
La  Paz  R.R.  At  the  former  place  the  sulphur  is  refined 
by  volatilization,  as  in  that  vicinity  there  is  an  abundant 
growth  of  yareta,  a  mosslike  plant  containing  much  resin- 
ous matter.  In  the  vicinity  of  Ollagiie  only  the  pieces  of 
practically  pure  sulphur  are  ta!  en  from  the  mines,  the 
remainder  being  discarded  and  the  sulphur  shipped  with- 
out any  refining.  During  1915  several  new  companies  be- 
gan operation,  and  the  increased  production  will  shortly 
demand  foreign  markets  as  the  country  only  requires  a 
limited  amount. 

In  conclusion  a  few  words  should  be  said  in  regard  to 
the  active  mining  society  of  Chile,  the  Sociedail  Naeional 
de  Mineria,  which  corresponds  to  our  American  Institute 
of  Mining  Engineers.  This  organization  has  accomplished 
much  in  making  known  the  mineral  resources  of  the 
country.  It  publishes  a  bimonthly  bulletin  in  addition  to 
statistical  volumes  of  mineral  production  and  maintains 
in  Santago  a  museum  where  can  be  seen  specimens  from 
the  leading  ore  districts  of  the  country. 

Maimaifiijg>  Progress  aim  Calafcinntaa 

The  mining  industry  in  California  in  the  first  half  of 
1916  compared  to  the  first  half  of  1915  shows  greater 
activity,  due  largely  to  reopening  of  old  properties  that 
have  not  only  added  to  the  production  of  metals,  hut 
have  accounted  for  large  amotmts  of  money  being  spent 
for  installation  of  machinery.  Notable  among  these  old 
mines  that  have  been  reopened  are  the  Dutch-Sweeney- 
App  in  Tuolumne  County  and  the  Old  Eureka  in  Amador 
County;  the  former  had  been  a  producer  from  the  opera- 
tion of  the  Dutch-Sweeney  and  added  largely  to  its 
production  by  the  taking  over  of  the  App,  which  had 
long  been  idle.  The  Rawhide,  in  Tuolumne  County,  which 
had  also  long  been  idle,  has  not  yet  been  made  productive, 
but  is  being  prepared  for  resumption  of  productive  opera- 
tion. According  to  the  report  of  Charles  G.  Yale,  of 
the  United  States  Geological  Survey,  aside  from  the  gold, 
silver,  copper  and  lead  mining  of  the  state,  there  has 
been  in  the  first  half  of  1916  a  heavy  demand  for 
such  mineral  substances  as  chrome,  tungsten,  magnesite, 
manganese,  antimony  and  lesser  minerals.  For  the  first 
time  in  the  mining  history  of  the  state  many  districts  are 
shipping  crude  ores  to  the  Eastern  seaboard  by  rail,  which 
has  been  permissible  on  account  of  extraordinarily  high 
prices. 

There  has  been  no  noticeable  increase  in  the  number 
of  productive  gold  mines,  and  the  local  smelters  and 
refiners  are  shown  by  the  reports  of  the  United  States 
Mint   at  San   Francisco   to  have  received   $366,000   less 


California  gold  and  22,000  oz.  more  silver  in  tin  Bi  1 
five  months  of  1916  than  in  the  corresponding  period 
of  1915.  This  may  be  due  somewhat  to  the  greater 
activity  in  other  productions  than  that  of  gold.  Thi 
Mother  Lode  counties,  Mariposa.  Tuolumne,  Calaveras, 
Amador  and  Eldorado,  produced  61%  of  the  output  of 
siliceous  ores.  Deep  mining  outside  of  the  Mother  Lodi 
region  lias  been  unusually  active,  particularly  in  Nevada 
County,  where  the  North  Star  and  Empire  mines  are 
the  leading  producers  and  are  finding  high-grade  ore 
at  depth.  A  strike  of  high-grade  ore  carrying  telluride 
was  made  in  the  Champion  group,  and  in  this  seel  ion 
a  number  of  small  mines  that  have  been  idle  are  coming 
into  the  possession  of  the  larger  companies  in  order  to 
improve  their  position  in  the  districts. 

In  the  southern  counties,  notably  Inyo,  San  Bernardino 
and  Riverside,  there  1-  a  distinct  revival  of  mining  activi- 
ty and  a  noticeable  improvement  in  transportation  by  tin' 
adoption  of  motor  trucks  and  caterpillar  tractors.  The 
Cerro  Gordo  mine,  situated  east  of  Owens  Lake,  has  been 
producing  large  shipments  of  zinc  and  lead  ores  as  well 
as  silver.  At  Randsburg  the  Yellow  Aster  has  continued 
to  be  a  large  producer  and  it  as  present  adding  to  its 
metallurgical  equipment  by  the  installation  of  a  dry- 
screening  plant  witii  which  to  eliminate  the  coarse  waste 
before  the  material  reaches  the  stamps,  doubling  the 
plating  area  and  putting  in  a  Dorr  thickener  to  recover 
the  water. 

The  high  price  of  tungsten  made  possible  the  develop- 
ment of  new  areas  of  scheelite  at  Randsburg  and  Atolia 
and  the  opening  up  of  an  entirely  new  camp  at  Bishop. 
While  the  declining  price's  of  tungsten  in  the  past  two 
months  has  to  some  extent  curtailed  the  output,  the 
properties  that  have  an  appearance  of  permanancv  are 
still  being  worked  in  the  Randsburg  and  Atolia  districts; 
and  the  tungsten  miners  in  the  Bishop  district  are  going 
ahead  with  their  mill  installations  in  the  belief  that  the 
market  and  price  will  continue  to  be  equal  to  the  re- 
quirements of  economically  operated  mines. 

Dredging,  which  produces  85%  of  the  placer  gold  in 
California  and  38%  of  the  total  gold  yield,  continues 
in  a  flourishing  condition.  There  have  been  two  large 
gold  dredges  completed  in  the  Yuba  Basin  field,  one 
by  the  Yuba  Consolidated  Gold  Field  and  one  by  the 
Marysville  Gold  Dredging  Co.,  and  other  installations 
are  contemplated.  There  has  been  a  good  deal  of  talk 
in  the  past  two  or  three  years  of  decadence  in  gold  dredg. 
ing  in  California,  due  most  likely  to  the  fact  that  some 
of  the  fields  are  being  worked  out:  but  new  fields  are 
heing  found.  Tn  Trinity  County  the  Guggenheim  inter- 
ests are  building  a  new  9-cu.ft.  bucket  dredge,  and  the 
same  interests  are  building  one  of  the  same  size  on  Yuba 
River,  near  Smartsville.  Another  new  dredge  is  being 
built  by  the  Oro  Dredging  Co.   in  Calaveras  County. 

Hydraulic  mining  is  still  active  in  Trinity  and  Siskiyou 
Counties;  a  merger  of  hydraulic-mining  interests  is 
reported  in  the  Slate  Creek  district.  Sierra  County,  which 
contemplates  the  building  of  a  large  restraining  dam 
across  Slate  Creek,  which  will  permit  hydraulic  mining 
at  Scales,  Port  Wine.  Whiskey  Diggings,  Gibsonville, 
La  Porte  and  other  old  camps  in  Sierra  and  Plumas 
Counties.  Some  new  mines  are  reported  also  in  central 
California. 

There  has  been  a  revival  of  drift  mining  along  the 
Magalia  ridge  in  Butte  County  and  also  in  Sierra  County. 
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Coppi  r  eeit   very  active  in  the  first  half 

.    ;  i  price  of  the  metal. 

The  larger  companies  have  increased  the  wages  of  the 
miners  in  the  form  of  a  bonus  during-  the  period  of  high 
prices.  New  copper  properties  have  been  opened  in 
Trinity,  Siskiyou.  Plumas  and  Madera  Counties  and  in 
some  counties  of  the  south.  The  Engel  Copper  Co.  in 
Plumas  has  adopted  the  dotation  process  of  ores  shipped 
to  Nevada  smelters.  The  Calaveras  Copper  "Co.  has  in- 
creased the  capacity  of  its  flotation  plant.  The  Penn 
Mining  Co.  won  its  first  legal  battle  with  the  farmers 
who  had  brought  suit  in  the  United  States  District  Court 
for  alleged  damages  from  sulphur  dioxide  fumes. 

Altogether  the   mining    industry   of  the  state   is   ad- 
vancing, and  there  is  good  evidence  of  the  advancement 
being  of  permanent  character. 
y. 
Mamie    3E3spes°a2im©iaft   2>&s\a2I©ei}§ 

The  first  two  experiment  stations  provided  Tor  in  the 
mi  passed  by  Congress  last  year,  and  appropriated  for 
ai  the  present  session,  will  be  situated  at  Fairbanks. 
Alaska,  and  at  Tucson,  Ariz.  A  third  station,  the  situation 
of  which  has  not  been  definitely  settled,  will  probably  be 
placed  somewhere  in  the  Pacific  Northwest.  In  addition 
three  mine-safety  stations  will  be  established  at  Butte. 
Mont.,  Reno,  New,  and  Raton,  N.  M.  The  sum  of 
$25,000  has  been  appropriated  for  each  of  the  mining 
experiment  stations,  and  $101,500  for  the  three  safety 
stations. 

Tin'  art  authorizes  the  Secretary  of  the  Interior  to 
establish  in  the  several  important  mining  regions  of 
the  United  Slates  10  mining  experiment  stations  and 
seven  mine-safety  stations  in  addition  to  those  already 
established,  but  provides  that  not  more  than  three  of 
the  experiment  station--  and  the  same  number  of  safety 
-tat  urns  shall  be  established  in  one-  year.  The  purpose 
of  all  of  the  stations,  according  to  the  law,  is  to  make 
investigations  for  the  purpose  of  improving  conditions  in 
the  mining,  quarrying,  metallurgical  and  other  mineral 
industries,  safeguarding  life  among  employees,  preventing 
ei  waste  of  resources,  and  otherwise  contributing 
lo  the  advancement  of  these  industries. 

Each  of  the  mine-safety  stations  is  tp'be  equipped 
null  an  all-steel' mine  rescue  ear  whirl)  will  respond 
to  disaster  rails  within  its  prescribed  territory.  Congress 
has  appropriated  $53,000  lor  the  purchase  of  the  three 
cars  and  the  contracts  are  about  to  he  let  by  the  Bureau  of 
Chese  cars  will  lie  of  special  design  and  will 
represent  the  most  modern  thought  in  rescue  work.  They 
will  be  manned  by  expert  crews  of  life  savers,  who.  when 
they  are  not  employed  at  a  mine  disaster,  will  go  to  the 
rips  and  train  the  miners  in  rescue 
work  and  first   aid   to  the   injured. 

has  been  a  great  deal  of  rivalry  between  the 

■ions  for  the  establishment  of  these 

ms,"    said    Secretary 

Lane,  in  ounced  locations.   "It 

in  the  future  some 
of  the  other  lo  ali  their  opportunity." 


Iron   Mined   of   Yangtze,   China,    are   to   be   opened 
pioited    by    the    Japai  dustry    Co.,    which    h 

tained  a  concession   for  that   pu 


lEcxymdloK0  D©v©E®p>s  ©IE  Huadl^isfts'y 

The  successful  exploitation  of  the  Peruvian  petroleum 
deposits  has  led  in  recent  years  to  the  study  of  the  neigh-  l 
boring  deposits  of  Ecuador.  Petroleum  is  said  to  exist  in 
marketable  quantities  in  the  province  of  El  Oro,  neat- 
Santa  Rosa,  not  far  front  the  Peruvian  deposits.  The 
known  deposits  where  outflows  are  frequently  found  are 
contained  in  an  area  said  to  extend  from  Puntilla,  east- 
ward at  least  as  far  as  the  town  of  San  Vicente.  This 
field  is  '.in  mi.  southwest  from  Guayaquil  and  710  mi.  from 
Panama. 

A  spongy  blue  shale  of  unknown  thickness  constitutes  j 
the  petroleum-bearing  stratum.  This  covers  a  known  area  I 
i  lending  about  6  mi.  north  and  south  and  about  20  mi. 
inland.  The  existence  of  a  small  oil  fountain,  together 
with  considerable  gas,  is  thought  to  indicate  that  deep 
drilling  will  produce  flowing  wells.  Judging  from  the 
depths  at  wlii  h  oil  is  found  in  the  adjacent  Lobitos  field 
of  Peru,  it:  is  thought  that  oil  in  commercial  quantities 
will  be  reached  at  a  depth  of  about  1,000  ft.  Drilling, 
including  rasing,  costs  about  $7.50  per  ft.  to  a  depth  of 
1,500  ft.,  and  about  $10  per  ft.  to  2,500  ft.  There  is  an 
abundance  id'  native  labor  costing  50  to  75c.  per  day;  the 
drillers  and  mechanics  must  lie  brought  from  the  exterior, 
with  wages  from  $100  to  $150  a  month. 

The  present  local  demand  for  about  25;000  bbl.  of 
petroleum  for  fuel  is  satisfied  by  digging  holes  10x10  ft. 
square  to  a  depth  not  exceeding  50  ft.,  in  which  the  oil 
collects  b\  seepage.  The  demand  is  increasing  consider- 
ably, however,  and  a  number  of  industries  in  Ecuador 
would  use  oil  for  fuel  if  the  supply  were  sufficient  and 
steady.     The  present  price  is  $12  per  ton  at.  Guayaquil. 

Recently  a  law  was  promulgated  exempting  from  all 
fiscal  and  municipal  duties  and  taxes  the  production  and 
e.vportation  of  petroleum  and  its  derivatives  for  a  period 
of  20  years. 

The  Rcuadorean  oil-hearing-  properties  are  owned  and 
rout  rolled  by  local  syndicates,  but  the  proprietors  are 
endeavoring  to  interest  American  capitalists  in  the  devel- 
opment of  the  industry,  with  prospects  of  ultimate  suc- 
cess.— /'.  S.  Commerce  Reports,  July  15,  1916. 


Msuagaia©s©  aim  Hlh©  !E§is(t 

The  demand  for  manganese  ores  and  the  high  prevail- 
ing prices  lend  interest  to  a  report  on  some  manganese 
mines  in  Virginia  and  Maryland,  by  D.  P.  Hewett,  of  the 
United  States  (ieologieal  Survey.  The  demand  for  large 
amounts  of  manganese  ores  in  this  country  began  in  the 
period  1865-1870,  with  the  introduction  of  the  Bessemer 
and  openhearth  processes  of  steel  making-,  and  has  grown 
enormously.  The  domestic  supplies  have  supplied  only  a 
small  fraction  of  the  manganese  required  by  our  indus- 
tries—in 1915  only  about  3%  and  from  1910  to  1914  only 
I',.- 

Virginia  has  contributed  more  heavily  than  any  other 
state  to  the  domestic  production.  Five  of  the  six  deposits 
de  ribed  are  on  the  east  side  of  the  valley  that  lies  west  of 
the  Blue  Ridge.  They  coincide  roughly  in  position  with 
the  outcroppings  of  a  group  of  Cambrian  shales  and 
quartzites.  The  other  deposit  lies  well  east  of  the  Blue 
Psilomclane  is  the  commonest  manganese  min- 
eral of  all  the  ores,  hut  manganite  and  wad  are  also 
pre  mi. 
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Exploitettiomi  ©f  Arl&^mig^s   Znmic 


1>y  Lucius  L.  Win  ti  h 


SYNOPSIS^Arkansas  zinc  ores  ar<  mainly  car- 
bonates occurring  in  the  magnesium  doloi 
strata  of  the  YellvilU  formation.  The  guiding- 
formation  tn  th<  it  the  Key  sandstone. 
Numerous  new  mills  hat  ■  recently  construct- 
ed in  the  district  and  others  are  building  or 
planned. 

Zinc-  and  lead-ore  shipments  from  northern  Arkansas 
mines  are  aggregating  aboul  80  to  100  carloads  a  month. 
Aboul  85^5  of  this  is  zinc  carbonate,  •">','  sphalerite  and 
.V,  lead,  chiefly  galena.  At  no  time  in  the  history  of 
the  Arkansas  districl  lias  the  outpui  been  so  beavy;  at 
no  time  lias  the  activity  in  mill  construction  been  so  pro- 
nounced. Tlic  influx  of  miners  to  Arkansas  fields  is  due 
t<>  the  high  price  of  zinc  ore,  and  the  steady  demand  for 


The  transportation  facilities  at  Rush,  the  largest  pro- 
ducing camp,  will  soon  be  greatly  impro  _di  the 

i<<!   construction  of  a   narro  [road    from 

Yelh  on,  I  1  mi.  distant.    Owing  to  the  isolated 

situation  of  main  of  the  mills,  i1  is  too  i  i  haul 

coal  for  fuel,  and  wood  is  the  mosi  common   fuel.     Oil 

i  are  beginning  to  be  used 
Unlike  the  deposits  of  the  Joplin  district,  which  are 
found   in   the    Mississippian   series  of  the   Carboniferous 
sti  in.  the  Arkansas  o  in   th<    Zellville 

formation  of  the  Ordovician  system,  which  is  a  much 
older  sedimentation  than  the  Mississippian.  The  Yell- 
ville  formation  is  composed  of  magnesian  dolomites,  out- 
cropping being  common  in  northern  Arkansas.  The  base 
of  tin-  em  shows  no  outcropping,  and  its  depth 

is  estimated  only  by  deep  drilling,  which  indicates  that 
it    may    extend    down    to    the    pre-Camhrnni    crystallines. 


fig.  i.   Mcintosh  zinc  concentrator,  rush.  ark. 


it  is  resulting  in  the  springing  up  of  new  mining  camps 

at  several  points,  while  old  camps  are  becoming  greatly 
overcrowded. 

The  chief  zinc-  and  lead-producing  counties  of  northern 
Arkansas  are  Boone,  Marion,  Baxter  and  Searcy.  Rail- 
road shipping  points  are  situated  along  the  White  River 
division  of  the  Iron  Mountain  R.R..  which  run-  through 
the  western  part  of  the  district,  and  along  the  Missouri 
and  Xorth  Arkansas  R.R.,  which  traverses  the  eastern 
part  of  the  district.  As  many  of  the  heaviest  producing 
camps,  such  as  Rush.  Maumee  and  others,  are  far  removed 
from  railroad  points,  long  hauls  over  the  mountainous 
roads  are  necessary.  The  average  cost  of  getting  con- 
centrates hauled  to  the  railroad  is  from  $1.50  to  $3  a 
ton,  native  labor  being  exceptionally  cheap  in  this  respect. 

•Recently  deceased. 


Where  the  Yellville  formation  outcrops  along  the  White 
River,  its  width  reaches  500  ft. 

Just  as  the  oolitic  limestone  is  the  guiding  geological 
formation  of  the  Joplin  district,  overlying  the  Grand 
Falls  chert  or  ore-hearing  stratum  of  the  sheet-ground 
regions,  so  in  the  northern  Arkansas  field  the  most  valu- 
able guide  is  the  Key  sandstone,  which  occurs  in  bench- 
ing and  usually  marks  the  cap  rock,  overlying  the  dolo- 
mites in  which  the  ore  occurs.  The  Key  sandstone  is 
distinguished  through  it-  resemblance  to  coarse  brown 
sugar  and  its  decomposed  appearance.  Fracturing,  joint- 
aulting  and  slight  brecciation  characterize  the  areas 
where  the  mineral  is  most  likely  to  be  found.  The  ore, 
when  a  blende,  usuaUy  produces  a  concentrate  rut 
as  high  as  62  to  nl't  metallic  zinc,  with  no  iron,  while 
the  carbonates  produce  a  concentrate,  or  free  chunk  ore, 
running  from  38  to  48%  metallic  zinc. 
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The  first  mining  in  the  district  was  Tor  lead  in  1818, 
lmt  not  until  1851  was  lead  produced  on  an  extensive 
In  the  same  year  zinc  carbonate  was  produced  for 
the  first  time.  In  1899  prices  soared  to  a  point  that 
encouraged  extensive  mill  construction.  The  greatest 
activity,  however,  began  about  six  months  ago,  since  which 
time  about  20  new  nulls,  chiefly  of  the  most  modern  de- 
sign, have  been  constructed,  and  L2  or  15  more  are  either 
in  course  of  erection  or  will  lie  built  in  the  near  future. 

A-  tlir  ore  bearing  stratum  usually  is  found  outcrop- 
ping high  on  the  mountainsides,  the  method  of  mining  in 
must  instances  is  confined  to  drifting  in  on  the  orebody. 
Sometimes  the  ore  formation  is  simply  quarried,  and 
where  the  ore  is  rich  enough,  mill  concentration  is  some- 
dispensed  with  and  the  free  carbonate  (little  blende 
is  mined  in  this  manner)  is  corded  up  and  sold  to  the 
smelter.  The  ore  i-  sold  chiefly  in  the  open  market  to 
the  highest  bidder,  although  where  some  producers  have 
made  hmg-time  contracts  with  smelting  concerns,  the 
former  are  getting  all  the  best  of  it,  owing  to  the  fact 
that  the  open-market  prices  have  declined  materially. 
The  ore  goes  to  smelteries  in  Illinuis.  Kansas  and  Okla- 
hnnia  and  is  reputed  to  make  an  exceptionally  choice  grade 
of  spelter,  due  to  the  almost  complete  absence  of  lead 
and  to  the  high  grade  of  ore. 

Treating  the  Sludge  Ore 

A  feature  of  concentration  that  has  been  overlooked  by 
almost  every  operator  in  the  district  is  the  importance  of 
treating  the  sludge  ore.  Believing  that  the  carbonate  ore 
did  not  possess  enough  specific  gravity  to  respond  to 
table  concentration,  producers  were  formerly  wont  to  dis- 
card all  the  tailings  without  even  so  much  as  passing 
them  through  a  settling  tank,  and  without  giving  them 
a  single  table  treatment.  Recently,  however,  where  ex- 
periments have  been  conducted,  it  has  been  proved  that  the 
percentage  of  loss  can  be  cut  down  materially,  as  a  result 
of  which  more  tables  are  finding  their  way  into  Arkansas 
mills.  The  average  Arkansas  producer  is  inclined  to 
ider  it  a  boon  to  be  enabled  to  discard  his  tailings 
directly  into  the  ,  reek  or  river  that,  flows  through  the 
valley,  on  the  precipitous  side  of  which  his  mill  is  usually 
situated.  Many  of  the  district's  largest  plants  are  along 
Rush  ('nek  and  Buffalo  River,  and  there  is  no  doubt 
that  hundreds  of  thousands  of  dollars  in  metallic  zinc 
have  been  lost  as  a  result  of  discarding  the  refuse  from 
the  mills  into  the  streams. 

>ig  Hurricane  No.  2  mill,  operated  by  John  Cou- 
nl.  of  Rush,  and   situated   1  mi.  west  of  Pin- 
dall.  Ark.,  or  40  mi.  we  I        Ru  h,  will  soon  be  one  of  the 
must  complete  plants  in  the  district.     Among  other  ma- 
chinery  items    it  will    have   a   (j-ft.   by   16-in.   Hardinge 
al  mill,  the  first   of  the   kind    to   he  used   either  in 
the  Missouri  or  tin-  Arkansas  district,    other  features  of 
this  new  mill   will  be  a  Dorr  thickener.  30  ft.   in  diam- 
eter ;.  Wilflcy  table-,  and  1  Diester-Over- 
strom  slimer.     Feed  tor  the  mill  will  be  Eurnished  by  a 
3-in.  suction  pump.    The  mill  will  he  run  by  a  Fairbanks- 
Morse  oil  enj            -  the   lee  to  588  acres 
on  which  the  Hui                   ituated,  having  purchased  it 
000.    At  th  No.   1.  which  is 
ill,"  tin-  on                b  ady  2o  to  40  tone 
leposit,  outcropping 
on  a  hillside  an'!                          an  open  pit  that  has  reached 
a  depth  of  85  ft.  and                         i  i0   ft.,  furnishes  the 


ore.  The  No.  2  mill  will  be  situated  across  the  valley 
north  from  No.  1  and  will,  for  the  time  at  least,  handle 
only  the  tailings  from  the  No.  1  property. 

At  the  Philadelphia  mine  in  Rush,  steam  power  has 
been  replaced  with  oil  engines  of  the  Fairbanks-Morse 
make,  one  of  100  hp.  having  been  installed  to  run  the 
mill  machinery  and  another  of  similar  capacity  to  oper- 
ate  a  600-ft.  [ngersoll-Rand  compressor.  Sullivan  Jack- 
hamers  are  to  he  used  for  the  lighter  work  of  running 
prospect  drifts,  while  the  regulation  drills  will  continue 
in  use  in  the  tunnel  mining.  A  new  aerial  tramway, 
1,4  mi.  in  length  and  spanning  a  deep  ravine,  will  connect 
the  Monticello  shaft  on  the  south  side  of  the  valley  with 
the  mill.  The  tramway  will  be  almost  200  ft.  in  height 
at  its  highest  place  and  will  lie  built  at  a  cost  of  about 
$8,000.  Mining  at  the  Philadelphia,  which  is  one  of  the 
steadiest  producers  in  the  Rush  field,  is  carried  on  from 
three  tunnels  at  various  elevations  above  the  bottom  of 
the  valley.  The  highest  is  about  225  ft.  above  the  creek 
bed.  Beneath  this  is  a  tunnel  175  ft.  above  the  creek 
bed.  Fiom  both  these  tunnels  run  numerous  smaller 
drifts  at  varying  levels,  some  rising  above  the  floor  of 
the  main  tunnel  and  others  dropping  below  it,  according 
to  the  trend  of  the  orebody,  which  has  made  in  breaks 
between  limestone  walls.  The  ore  from  both  these  tun- 
nels is  sent  down  chutes  lined  with  railroad  iron,  to  the 
mill  hopper,  from  the  third  tunnel,  which  is  only  :)0 
ft.  above  the  creek  lied,  the  ore  is  hauled  to  the  mill  and 
hoisted  up  to  the  hopper.  In  addition  to  the  two  YYil- 
fley  tables  already  in  use  at  this  property,  two  additional 
tables  are   being   installed. 

New  Mill  Construction  in  the  District 

Two  large  new  concentrating  plants  have  just  been 
completed  in  the  south  end  of  the  town  of  New  Rush, 
which  is  1  •  ,  mi.  down  Rush  Creek  from  the  old  town. 
These  mills  are  the  Edith  and  the  Yellow  Rose,  the 
former  operated  by  E.  Emanuel  and  the  latter  by  James 
McCarty  &  Co.  The  Edith  gets  its  ore,  a  white  carbon- 
ate, from  a  tunnel  in  the  mountainside  and  treats  it  at 
a  200-ton  plant  operated  by  two  50-hp.  Chicago-Pneumatic 
oil  engines.  This  mine  is  situated  on  a  lease  from  the 
Buffalo  Zinc  and  Copper  Co.  The  Yellow  Rose  is 
equipped  with  Chicago-Pneumatic  oil  engines  and  has  a 
daily  capacity  of  100  tons.  The  company  owns  a  fee  to 
4  acres  and  has  first  lease  on  40  additional  acres. 

Although  the  sidehill  locations  of  most  of  the  mills 
in  the  district  provide  conditions  ideal  for  gravity  mill- 
ing, little  advantage  of  their  situation  has  been  taken  by 
most  Arkansas  mines,  and  the  ore  handling  is  much  the 
same  as  in  the  average  plant  where  ore  is  hoisted  from 
a  vertical  shaft  to  a  mill  built  on  level  ground.  The  one 
important  exception  to  the  rule  is  the  Mcintosh  mill, 
shown  in  Fig.  1,  a  new  plant  of  100  tons'  daily  capacity, 
situated  on  an  80-acre  lease  between  the  new  and  the 
old  towns  of  Rush,  and  owned  by  John  Conness  Shepherd. 
Steam  power,  wood  being  the  fuel  used,  runs  the  mill. 
The  ore  passes  from  hopper  to  crusher,  thence  to  rolls 
and  revolving  screen,  thence  through  the  ordinary 
process  "I'  mill  concentration,  each  step,  however,  being 
at  a  lower  li  \<  I  than  the  preceding  one.  Only  one  ele- 
vator is  used,  that  being  to  lift  the  middlings  back  to  the 
rolls. 

The  oldest  producer  in  the  Rush  field,  and  one  of  the 
best  known  mines  in  northern  Arkansas,  is  the  Red  Cloud, 
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situated  on  a  100-acre  lease  £rom  the  Red  Cloud  Mining 
Co.,  on  the  right-hand  bank  of  Buffalo  River,  opposite 
the  Edith  and  the  Yellow  Rose  mines.  Recenl  improve- 
ments have  been  made  in  the  Red  Cloud  mill,  and  the 
property  is  dow  producing  about  a  carload  of  com  entrates 
a  week.  More  than  2,500  It.  of  tunneling  has  been  done 
at  this  property.  Outcropping  zinc  blende  led  to  the 
Brsl  development,  but  the  blende  formation  proved  only 
8  veneer,  beneath  which  an  extensive  formation  of  car- 
bonate was  found.  The  occurrence  of  the  carbonate  is  in 
large  and  small  fissures,  the  larger  runs  extending  almost 
squarely  hack  into  the  mountain,  while  smaller  loads  are 
followed  at  right  angles  from  the  main  deposit.  Occa- 
sionally a  body  of  blende  is  found,  hut  the  chief  pro- 
du  tion  is  of  carbonate.  R.  C.  Day,  of  the  Day  Rubber 
Co.,  St.  Louis,  is  head  of  the  Red  Cloud  company,  which 
operates  in  addition  to  the  Red  Cloud  mine  the  Buffalo 
Zinc  aud  Lead  Co.  property,  now  constructing  a  new 
mill  on  Rush  Creek. 

In  the  vicinity  of  Zinc  Ark.,  are  found  the  largest 
blende-producing  mines,  and  in  this  field  numerous  new 
.  mills  are  in  course  of  construction.  These  mines  also 
produce  a  heavy  tonnage  of  carbonate.  Owing  to  better 
railroad  facilities,  development  near  Zinc  has  received 
quite  an  impetus  of  late.  One  mile  east  of  Zinc  is  the 
Rising  Sun  mine,  formerly  known  as  the  Jack  Pot.  Here 
a  100-ton  concentrating  plant  has  been  constructed  and 
both  blende  and  carbonate  are  being  turned  out.  Other 
new  nulls  near  Zinc  are  the  Coker  Hollow,  owned  by 
Judge  J.  M.  Hayes;  the  Almy,  owned  by  W.  1'.  Kendall; 
the  (lloria,  owned  by  Col.  \V.  H.  Almy. 

The  Zinc  district  lies  to  the  north  of  Rush.  To  the 
southwest  of  Rush  is  the  Maumee  district,  near  which  is 
situated  the  Sure  Pop  mine  reputed  to  have  the  highest 
percentage  of  carbonate  recovery  of  any  Arkansas  mine. 
A  50-ton  mill  produces  a  carload  of  carbonate  a  week,  it 
is  reported.  The  mine  is  on  a  lease  of  160  acres.  The 
Sure  Pop  No.  2  is  run  by  F.  M.  Kennedy,  of  Maumee, 
whereas  the  No.  1  mine  is  one  of  J.  Conness  Shepherd's 
properties.  The  No.  2  mine  is  to  be  equipped  with  a 
100-ton  concentrating  plant.  In  this  same  region  is 
the  Silver  Run,  located  on  the  Reese  land,  mining  through 
one  shaft  and  one  tunnel  and  operating  a  new  100-ton 
mill  which  produces  both  carboate  and  jack.  Annum 
other  mines  of  the  vicinity  may  be  mentioned  the  Jack 
Pot.  where  Thomas  Neal  and  associate's  arc  reconstruct- 
ing a  mill;  the  Churchill,  equipped  with  a  new  150-ton 
]  mill,  and  the  Evening  Star,  also  equipped  with  a  new 
,    100-ton  mill,  operated  by  X.  W.  Redwine,  of  Leslie,  Ark. 


FiP^iac©  ami  E^flJJ 

in  the  metallurgical  industries  of  France  the  bias! 
furnaces,  rolling  mills  and  other  plants  were  actively  em- 
ployed throughout  the  year,  almost  exclusively  on  gov- 
ernment work.  As  shortly  alter  the  outbreak  of  hostilities 
the  great  metallurgical  centers  of  the  northern  and  eastern 
districts  of  France  were  occupied  by  the  enemy  and 
possession  taken  of  the  rich  ore  mines  and  the  important 
furnaces  and  rolling  mills  that  are  located  in  that  region, 
a  large  proportion  of  the  steel  and  iron  supply  of  France 
was  eliminated,  according  to  the  •■Commerce  Reports"  of 
June  28,  1916,  of  the  U.  S.  Department  of  Commerce. 


P>\  accelerated  operation,  by  putting  furnaces  into  blast 
thai  had  been  idle  and  '>  i  rei  ting  new  furnaces,  the  nor- 
mal outpui  iii  the  other  metallurgy  al  districts  in  Noi 
mandy,  Brittany,  Anjou,  the  .Midi.  Pyrenees,  Nancy,  etc., 
was  -Hath  increased.  Bui  the  orders  placed  by  the 
amenl  for  guns,  projectiles,  armo:  r  ves- 
sels,  structural   steel,  etc..   were     ,,   ;il imalh    large   th.it 

the  home  supply  of  raw  or  lull'  finished  materials  was  not 

sufficient,  I i   ;rea1  quantities  of  foreign  steel  and  iron 

were  imported.  The  receipts  of  pig  iron  in  [915  vvere 
166,709  ton  againsl  15,886  tons  in  191  I  ;  steel  billets 
and  bars,  581,482  tons,  against  16,882  tons;  mai 
iron  and  steel.  64,831  tons,  againsl  5,160  tons;  iron  and 
steel  rolled  plates.  78,628  tons,  againsl  7,763  tons;  tin 
plate,  68,340  tons,  against  24,878  ton-;  iron  and  steel 
plain  and  barbed  wire.  16,105  ton-,  againsl  7,401  tons; 
and  steel  rails,  10,659  tons,  againsl  ■"  l '  tons. 


e&  F.  C 
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Spei  i  w.  Correspondence 

By  the  death  of  John  I'.  Campion  in  Denver,  Juh,  17, 
which  was  briefly  noted  in  the  Journal  last  week.  Lead- 
vilje  lost  one  of  its  most  loyal  and  successful  pioneers. 
Mr.  Campion  entered  the  district  in  the  spring  of  1879, 
when  Leadville  was  in  the  midst  of  the  greatest  mining 
boom  in  the  history  of  the  West.  He  had  previously 
engaged  in  several  ventures  in  California  and  Nevada, 
meeting  with  varied  success,  his  most  important  under- 
taking hem-'  the  purchase  of  the  Pioehe-Phcenix  property 
at  Pioche,  Nev.  The  experience  acquired  through  his 
activity  in  California  and  Nevada  equipped  him  with  an 
invaluable  knowledge  of  practical  mining,  and  upon  bis 
arrival  in  the  Leadville  district  he  was  fitted  far  above 
the  average  man  for  taking  advantage  of  the  opportunities 
open  to  him.  He  made  a  careful  study  of  the  geology 
of  the  districl  and  solved  to  his  own  satisfaction  many 
of  the  intricate  problems  which  cot  lie  mining 

men  of  the  early  days. 

Mr.  Campion  has  often  been  termed  "lucky."  hut 
mining  to  him  was  more  a  matter  of  business  than  a 
gamble.  He  understood  the  risks  and  he  also  fitted  him- 
self against  these  risks  by  securing  a  thorough  knowledge 
of  a  venture  before  entering  upon  it.  Undoubtedly  good 
fortune  followed  him  in  many  of  his  undertakings,  but  he 
never  ventured  blindly. 

The  first  activity  undertaken  by  Mr.  Campion  in  the 
Leadville  district  was  on  the  Elk  and  Lucy  B.  Hussey 
properties,  in  what  is  now  known  as  the  Down  Town 
section.  These  properties  are  in  a  territory  that  has 
b&  n  broken  and  displaced  by  many  faults  and  where  an 
intimate  knowledge  of  the  geology  is  necessary  to  develop 
the  ground  intelligently.  Under  Campion's  trained  and 
efficient  management  large  orebodies  were  opened  in  both 
properties,  and  be  I   sufficient  money  from  them 

to  enable  him  to  carry  on  other  ventures  which  ultimately 
made  him  a  millioi 

It   is   stated    that    at    one    time    in    life   every    man 
the  "big  adventure."     In   the  life  of  John  F.  Can 
the  big  adventure  was  the  Little  Jonny  Mine  on  B 
Hill,  a   property  that   is  world-famous  as  a   producer  of 
gold.     Campion  always  had  a  consuming  faith  in  Breece 
Hill,    believing    that    one    of   the    largest    mines    in   the 
district  would  be  uncovered  there.     Several  attempts  had 
been    made    to    sink   what    is    now    known   as   the   Little 


ENGINEERING  AND  MIXING  JOURNAL 


Vol.  102.  No.  7 


■  shaft,  1'iit  the  obstacles  encountered,  water  and 
dolomite  sand,  forced  the  men  to  give  up.  These  failures, 
however,  had  no  effect  on  Campion's  faith,  and  he  suc- 
1  in  interesting  a  number  of  well-to-do  men. 
including  A.  V.  Hunter.  G.  W.  Trimble,  Charles  Cavender 
and  others,  in  the  undertaking,  forming  with  them  the 
Mm  s    Mining   ('<<.      It   cost   a   small    fortune  to  sink   the 

shaft,  and  at   times  th itlook  was  discouraging.     Ore 

was  first  encountered  in  April,  1893,  and  after  thai  there 
was  no  doubl  of  the  success  of  the  venture.  The  Ibex 
company  quickly  realized  millions  on  the  original  invest- 
ment, and  the  property  has  been  producing  steadily  ever 
since  Campion  found  the  ore  in  IS!);).  After  securing. 
the  greater  part  of  his  fortune  from  the  fabulous  strikes 
atedly  made  in  the  Little  Jonny,  lie  undertook 
mining  ventures  in  every  corner  of  Lake  County.  Many 
of  them  proved  unsuccessful,  while  others  added  to  his 
great  wealth. 

With  a  large  fortune  and  a  desire  for  a  quiet  life, 
Campion  moved  to  Denver,  where  he  built  a  magnificent 
residence  and  entered  into  the  business  and  financial 
circles  of  the  capital.  At  the  time  of  his  death,  he  was 
vice-president  of  the  Denver  National  Bank,  director  of 
th*  Carbonate  National  Bank  of  Leadville,  general 
manager  of  the  Ibex  Mining  Co..  president  of  the 
Colorado  Society  of  Natural  History,  a  large  owner  in 
the  Moffat  road  and  in  coal  lands  in  Moffat  and  Routt 
Counties,  and  a  cattleman.    He  gave  liberally  to  charity. 

.John  P.  Campion  was  horn  on  Prince  Edward  Island 
in  1849.    He  is  survived  by  his  widow  and  four  children. 


illh©  Psvcaifiic  Hoiritlr&westt 

Seattle  Correspondence 

In  the  last  few  years,  and  especially  since  the  Kenne- 
cotl  and  other  rich  Alaska  mines  have  sorted  producing 
mi    a    larire    scale,    the    tonnage   of    copper   produced    by 
Pacific  Coast  smelteries  has  increased  amazingly.     The 
r\   .it   Tail  ana.  now  a  subsidiary  of  the   American 
[ting  and  Refining  Co..  produced  both  lead  and  cop- 
per up  to  four  or  five  years  ago.  at  which  time   its  lead 
was  torn  out  and  the  plant  has  since  been  devoted 
:i'i-  production  alone. 

A  year  ago  the  plant  had  two  blast  furnaces  and  a 
converter  capacity  of  6,000  to  7,000  tons  id'  copper  per 
month  iiml  an  electrolytic  refinery  with  a  capacity  of 
something  ovi  r  2,000  tons  a  month.  During  the  last 
year  there  has  been  in-tailed  a  large  oil-fired  reverber- 
ator) furnace,  together  with  a  battery  of  Herreshoff 
roasters  to  smelt  the  fine  ore-  and  a  largely  increased 
converter  capacity  in  the  form  of  Smith-Pierce  converters. 
A  new  refinery,  with  a  capacity  of  over  3,000  tons  id' 
added,  a  new  power  plant 
'"'i!'  ipitation  apparatus  installed. 

A    number  of   incidental    improvements    have   also   been 
.  including  a  Bleichert  tramway  for  stockpiling  ex- 
cess ore. 

1,1  '"M  '  Columbia  and  Alaska  ores 

that  have  hith  0f  supply,  shipments 

of  copp  an  to  be  received 

at  th-  Tacoma  |  irmage  of  OXJ_ 

dized   ore    !i  .  ;l   was   a]so     (,,.n,.,]       rphe 


shortage   of   ocean    tonnage   and   the   high   freight    rates 

have    eomhi I    to    keep    shipments    from    these    sources 

down,  hut  the  reported  recent  purchase  of  three  freighters, 
said  to  he  for  use  in  the  South -America  ore  trade,  would 
seem  to  indicate  that  ores  from  this  source  will  continue 
in  importance  at  this  plant.  The  average  copper  con- 
tent of  the  ores  received  ranges  from  15  to  20%,  while 
the  high-grade  ore  received  from  the  Kennecott  mine  in 
Alaska  averages  "it)'.,  copper.  A  60%  matte  is  produced. 
In  spite  of  the  smelteries  greatly  enlarged  capacity, 
me  shipments  have  increased  to  a  greater  extent,  so  that 
the  smeltery  management  has  had  to  discourage  larger 
production  from  existing  producers,  but  still  seeking  not 
to  discourage  small  present  or  prospective  shippers.  This 
has  been  very  fully  brought  out  by  a  recent  announce- 
ment id'  the  manager,  II.  Y.  Walker,  as  follows: 

We  are  so  flooded  with  ore  from  our  regular  customers 
that  we  would  prefer  not  to  receive  any  new  shipments  for 
several  months.  However,  we  realize  that  there  are  some 
properties,  or  prospects,  that  want  to  open  up.  that  may  be 
able  to  ship  ore  in  later  years,  when  copper  is  around  He, 
therefore  we  do  not  want  to  do  anything  to  stop  the  develop- 
ment of  legitimate   mining  enterprises. 

In  view  of  the  above-outlined  conditions,  we  have  worked 
out  the  following  schedule,  which  is  practically  another  way 
of  lending  money  to  legitimate  mining  enterprises.  If  you 
wish  to  ship  ore  on  this  schedule  we  will  be  glad  to  take  care 
of  you: 

Gold — Pay  for  95':'r  of  the  gold  at  $20  per  oz.  No  pay  for 
gold  under  0.03  oz.  per  ton. 

Silver — Pay  for  959?  of  the  silver  contents  at  New  York 
quotation.     No   pa.y  for  silver  unless   1   oz.   per  ton   or  over. 

Copper — Pay  for  100';  of  the  copper  on  the  wet  assay, 
less  a  deduction  of  1.3  units  at  the  "Engineering  and  Mining 
Journal"   wirebar  price,   less  a  deduction   of   3c.   per   pound. 

Treatment  Charge — $1.50  per  ton  flat  when  copper  is  14c. 
per  lb.  or  less.  When  copper  is  over  14c.  per  lb.,  our  treat- 
ment charge  is  increased  ^4c.  per  lb.  for  each  cent  increase 
in  the  quotation  over  14c.   to  a  maximum  of  $3   per   ton. 

Settlement — Preliminary  settlement  will  be  made  imme- 
diately upon  the  sampling  and  assaying  of  the  ore.  on  a  basis 
of  14c.  copper,  55c.  silver  and  $1.50  treatment.  Final  settle- 
ment will  be  made,  however,  90  days  after  date  we  commence 
to  reclaim  the  ore.  The  copper  quotation  to  be  used  will  be 
the  average  quotation  for  the  six  days  published  in  the 
"Engineering  and  Mining  Journal"  of  the  calendar  week 
previous  to  the  ninetieth  day  after  reclaiming  the  ore.  Silver 
quotation  will  be  the  New  York  quotation  on  date  final  set- 
tlement is  due. 

To  explain  this  feature  will  say  that  any  miscellaneous 
ores  that  we  buy  now,  outside  of  our  contracts,  will  have  to 
go  on  the  dump  to  be  reclaimed  when  business  lets  up  a  little 
or  we  complete  the  installation  of  additional  facilities  that 
we  are  now  putting  in.  and  the  quotation  will  be  figured  from 
the  date  we  begin  to  pick  up  the  ore  from  the  dump.  The 
exact  date  we  do  not  know,  but  we  hope  it  will  be  some  time 
this  fall  when  we  can   commence   to  pick   the  ore   up. 

Zinc — Limit  8r;.  Thirty  cents  a  unit  charged  for  any 
excess. 

The  above  schedule  applies  on  any  size  lot  down  to  five 
tons.  On  anything  under  five  tons,  we  add  to  the  above  rate 
a  flat  sampling  charge  of  $10  on  each  lot. 

All  schedules  on  ore  not  under  contract  for  a  definite 
period  of  time  are  subject  to  change  without  notice.  How- 
ever, should  a  shipment  be  en  route  at  a  time  when  we  make 
a  change  in  our  schedule,  that  one  shipment  will  be  settled 
for  on   the  price  as  herein  quoted. 

Treatment  rates  apply  on  the  ore  delivered  at  our  plant. 

On  the  above  schedule  where  the  word  "ton"  is  used,  it  is 
understood  to  be  a  ton  of  2,000  lb.  avoirdupois;  where  the  word 
"ounce"  is  used,  as  referring  to  gold  and  silver,  it  is  under- 
stood to  mean  the  Troy  ounce,  and  where  the  word  "unit"  is 
used,  it  is  understod  to  mean  a  unit  of  l'i,  or  20  lb.  avoir- 
dupois. 

In  case  of  umpires,  the  following  rule  will  be  observed. 
The  result  obtained  by  the  umpire  shall  be  accepted  by  both 
parties,  provided  it  is  between  the  results  obtained  by  both 
contestants.  If ■  the  result  obtained  by  the  umpire  is  above 
or  below  the  results  obtained  by  both  contestants,  the  assay 
of  the  contestant  nearest  the  assay  of  the  umpire  shall  be 
accepted  in  settlement,  and  the  party  whose  results  are 
farthest  from  the  umpire's  result  shall  pay  for  the  cost  of 
the   umpire. 
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SYNOPSIS— In  driving  an  8-mi.  tunnel  for  water 
supply,  the  top-heading  system  was  found  lt>  be 
most  economical.  The  use  of  waste  rock  in  the 
concrete  lining  reduced  hoisting  and  concreting 
costs.    Total  cost  per  foot  was  $61.J/8: 

The  Wilson  Ave.  intake  tunnel  of  the  Chicago  water- 
supply  will  l>e  aboul  *  mi.  long  and  12x12  l'i.  in  section, 
with  vertical  sides,  semicircular  roof  and  invert  Hour.  To 
keep  the  entire  tunnel  in  solid  rock,  it  was  placed  at  a 
depth  of  160  ft.  Access  to  the  tunnel  was  through  shafts 
:,t  five  points  on  its  alignment.  The  following  description 
is  prepared  from  a  paper  read  by  Henry  W.  Clausen,  En- 
gineer of  Water- Works  Construction,  at  a  meeting  of  the 
Western  Society  of  Engineers,  at  Chicago.  Union  labor 
is  employed  at  the  union  scale  of  wages,  which  is  higher 
than  for  tunnel  work  in  other  pails  of  the  country.  The 
lowest  pay  is  $4.40  per  day.  for  muckers.  Drillers  and 
miners  gel  $5,  skilled  mechanics,  $6,  with  overtime. 

Top  Heading  Most  Economical 

In  general  the  top-heading  and  bench  method  is  the 
mosi  economical,  operated  on  the  two-shift  basis.  If 
there  is  any  quantity  of   water,   it  can  escape  freely  in- 


In  the  three  hifl  method,  the  gang  works  8  fir.  and 
quits,  the  succeeding  shift  taking  up  the  work  where  the 
previous  shift  left  off.  If  the  previous  gang  neglected 
it-  work,  it  i-  very  much  harder  to  place  this  respon- 
sibility without  argument  and  question.  This  is  of 
extreme  importance  when  (as  in  this  case)  the  work  is 
under  the  civil  service  system,  because  absolute  evidence 
must  be  forthcoming  before  a  man  can  be  discharged. 
The  total  daily  progress  was  no  greater  by  the  three-shifl 
method,  although  a  greater  uumber  of  nun  were 
employed. 

The  concrete  for  lining  is  mixed  ami  placed  by  the 
MacMichael  pneumatic  process.  The  mixing  is  done  in 
the  tunnel  itself.  The  plant  includes  a  conveyor  traveler 
and  a  concreting  traveler,  both  built  of  steel  (Pig.  5). 
The  former  has  an  inclined  track  up  which  the  car  loaded 
with  rook  is  hauled  by  a  cable  and  LO-hp.  electric-  hoist. 
The  car  is  dumped  at  a  screen  plate  having  l-in.  circular 
holes,  and  the  rock  passing  through  falls  upon  a  belt 
conveyor  which  delivers  it  directly  to  the  mixer  hopper. 
The  conveyor  is  driven  by  a  3-hp.  motor  and  runs  at 
about  150  ft.  per  min. 

The  concreting  traveler  carries  the  pneumatic-  mixer 
and  two  reserve  air  tanks  of  II  cu.ft.  capacity;  these  are 
to  prevent,  sudden   drops  of  pressure   in   the  air-supply 


ALTERNATIVE   METHODS  OP    DRIVING    THE   TUNNEL   ON  THE  Ten-   HEADING   SYSTEM 


[stead  of  being  blocked  by  the  breakdown  shot  of  the  top 
heading.  The  second  and  most  important  reason  is  that 
on  the  two-shifl  basis  a  certain  task  can  be  given  to  the 
gang,  which  must  be  completed  before  they  leave  the 
work.  It  is  the  duty  of  the  miner-  to  set  up  columns, 
drill  and  load  their  holes,  and  shoot  their  rounds  before 
going  home.  Likewise  it  is  the  duty  of  the  muckers  to 
muck  out  all  the  rock  from  the  previous  shift.  It  is 
understood  that  the  time  of  the  shift  ends  whenever  these 
tasks  are  completed. 

A\  i tli  a  well-organized  crew,  for  a  10-  to  12-ft.  round. 
the  muckers  will  complete  their  work  in  from  (j'o  to  1 
br.  and  the  miners  in  from  7  to  7y2  hr.  If  the  gang 
is  not  up  to  standard,  it  may  take  from  9  to  l11  hr..  for 

which  they  only  recen le  day's  pay.     The  fact   that  a 

shift  can  he  held  responsible  for  a  definite  amount  of  work- 
spurs  each  man  to  do  his  part. 

•"Engineering  News,"    May    25,    1916. 


line  due  to  the  large-  volume  of  air  required  for  each 
discharge  of  the  mixer.     An  8  in.  pipe  leads  to  the  form-. 

The  plant,  comprising  the  two  travelers,  is  moved  I1111 
ft.  every  12  days.  As  the  forms  approach  the  mixer,  the 
8-in.  pipe  is  shortened  until  another  shifting  of  the  plant 
becomes  necessary. 

The  method   usually  employed   bj   contractors   in   tin 
nels  of  tin-  size  has  been   to  complete  the  drift    before 
starting   the   lining  of   the   tunnel,   bringing  all    ma: 
to    the    surface.       After    the    mining    was    completed,    the 

excavated  rock  stored  on  the  surface  was  crushed  and 
screened  and  made  into  concrete,  which  was  brought  into 
the  tunnel  and  placed  by  hand  behind  forms  of  steel  or 
wood.  From  30  to  35  ft.  per  clay  was  lined  in  this  way. 
When   the  drift    was    li  concrete  sometimes 

its  initial  set  before  arriving  at  the  forms.     By  a  radical 
tod,    the    Wilson   Ave.    tunnel 
secures  a  great  gain  of  economy. 
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It  was  noticed  that  the  muck  or  excavated  rock  con- 
tained considerable  fine  material  and  would  make  good 
concrete.  Various  compressor  foundations  and  other 
miscellaneous  concrete  work  on  top  were  built  with  this 
material.  Tesl  i  ubes  also  showed  satisfactory  strength. 
1 1  thus  developed  that  the  rock  could  be  used  for  concrete 
without  previous  crushing. 

Realizing  the  possibility  of  saving  tune  and  also  of 
saving  the  expense  of  balding  back  and  forth  the  material 
required  for  the  lining,  as  well  as  the  cost  of  purchasing 
crushed  stone  and  sand  for  the  concrete,  a  method 
was    devised    for    carrying    on    both    mining    and    lining 


portation  of  muck  to  the  shaft,  with  sufficient  clearance 
for  the  locomotives.  These  are  Blaw  forms,  constructed 
of  structural  shapes  and  steel  plates  in  30-ft.  sections, 
and  are  mounted  on  roller-bearing  wheels  running  on 
70-lb.  rails. 

By  means  of  this  system  of  working,  approximately 
60  ft.  is  lined  in  two  shifts.  The  net  results  are  that 
20  to  22  ft.  a  day  is  mined  and  approximately  60  ft.  of 
tunnel  is  lined  with  the  excavated  material  on  each 
working  day  in  each  drift. 

In  advance  of  the  steel  forms,  concrete  guide  walls  are 
constructed  by  hand.     Wood  forms  are  used  for  these, 


.-^-.:J||_.-  ^i-xJ  jgL.- 


Section       F-F  '  Section      E-E  '   Section       D-D 

FIG.   5.     TRAVELING   CONVEYOR    FOR   DELIVERING   ROCK  TO  THE  PNEUMATIC  MIX  ER 


Section       B-B 


simultaneously.      For    this    purpose    the    screening    and 

mixing  machine  was  installed  in  the  tunnel.     It,  handles 

all  the  rock  comb  ing  and  delivers  all  rock 
under    t  in,                        matic   mixer.     The  oversize  is 

d  and  load  a  car. 

The  pneun  he  concrete  through  an 

the  tee!    forms  a1    a    distance 

of  as  mu                             ["he  reening  machine  and  the 

concrete    i  |  racl     and    within    the 

clearance  i 

Tl         ■  travi  ling   type.     As    the 

mining  and  lining  i  ,,n  at  the  same  time, 

room  had  to  be  provii  h    the   forms  for  trans- 


set  to  true  line  and  grade  from  the  engineer's  center  line 
and  grade  plugs.  These  concrete  walls  guide  the  steel 
tonus  so  that  the  finished  lining  is  absolutely  true  to 
line  and  grade.  Mr.  Clausen  states  that  this  is  some- 
thing it  was  difficult  to  get  a  contractor  to  do,  his  policy 
being  rather  to  fit  the  hole  as  blasted  as  near  as  possible 
and  thus  avoid  trimming.  This  would  sometimes  result 
in  the  tunnel  being  a  series  of  short  tangents  varying 
2  to  6  in.  from -a  straight  line. 

At  the  Lawndale  shaft  the  rock  is  of  a  different  texture, 
50%  breaking  over  4-in.  size.  As  at  this  shaft  the  total 
excavation  was  required  for  concrete,  it  was  decided  to 
put  in  a  crusher.     Accordingly,  a  concreting  machine  is 
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placed  in  each  drift,  and  t ho  oversize  from  the  east 
machine  (at  the  face)  is  put  through  the  crusher  and. 
scut  to  the  west  machine  in  the  completed  drift. 

The  crusher  was  mounted  on  timbering  in  an  enlarged 
chamber  at  the  bottom  of  the  shaft.  Above  it  and  at 
one  side  was  a  track  on  which  rock  cars  were  run  from 
the  shaft  cage  and  dumped  directly  into  the  crusher. 
Beneath  was  another  track  fur  ears  to  receive  the  rock. 

The  average  daily  tunnel  excavation  is  about  20  ft.; 
mi  many  days  as  high  as  22  and  23  ft.  is  made.  The 
maximum  lias  been  about  26  ft.  One  reason  for  the 
remarkably  rapid  advance  is  the  rapid  clearing  of  smoke 
by  the  ventilation  system.  On  similar  work  done  by 
contract,  the  best  daily  average  was  8  ft.  A  record 
progress  of  15  ft.  on  one  contract  left  so  much  trimming 
to  be  done  afterward  that  the  average  daily  rate  was  lower. 

When  excavating  rock  at  20  ft.  per  day.  a  round  trip 
of  the  cage  is  made  every  56  sec,  7  sec.  being  used  each 
at  top  and  bottom  for  loading  a  car.  The  descent  would 
he  made  in  10  sec.  At  the  bottom  of  the  Lincoln  Ave. 
shaft,  in  order  to  facilitate  this  operation,  there  is  a 
spare  track  on  one  side  of  the  cage  to  handle  empties. 

The  cost  of  excavation  of,  12-ft.  tunnel  (labor  ami 
material)  averages  •$:'.-»,.!H  per  ft.  The  lining  was  esti- 
mated at  $15,  but  is  costing  less.  For  all  work  in  1915, 
including  depreciation  of  plant,  engineering,  inspection, 
excavation,  lining  and  cleaning,  the  average  cost  was 
$61.48  per  ft.  The  cost  by  contract  was  estimated  at 
$75  per  ft.,  and  on  the  basis  of  the  lowest  hid  it  would 
have  been  $68.20. 


G©Edl  Pip(Dd!ufl<efti©m\  Sua  •AtPisfoi'SiS!c& 

The  gold  production  of  the  Australian  continent  which 
lias  been  declining  for  several  years,  again  showed  a  loss 
m  the  first  half  of  191  (J.  The  decrease,  as  compared 
with  last  year  was  15. 1  c'< .  a  heavier  ratio  than  for  several 
years,  the  causes  being  briefly  indicated  below.  As  these 
causes  are  still  in  operation,  it  is  hardly  to  be  expected 
that  the  second  half  of  the  year  will  show  much  im- 
provement. 

The  gold  production  of  Australia  for  the  half  year  is 
reported  as  follows,  comparisons  being  made  with  the  first 
half  of  1915;  the  figures  are  in  five  ounce-: 

1915  1916  Changes 

Western   Australia    626,930  525,035  D.  101,895 

Victoria    164.101  135,000  D.  29101 

Queensland     12S.635  116. S93  D.  11.742 

New  South  Wales 71,942  61,000  D.  10,942 

South  Australia 2,800  2,975  I.  175 

Tasmania    9  500  S.750  D.  750 

Northern   Territory 1,275  1,075  D.  200 

Total,    ounces    1,005,183  S50.72S      D.         154,455 

Total,    value    $2».777.133      $17,584,548      D.   $3,192,i>S5 

The  production  of  South  Australia  and  the  Northern 
Territory  is  partly  estimated. 

The  larger  mines  of  Western  Australia  have  continued 
ty  produce  lower  grade  ores,  and  no  new  developments 
have  been  made.  In  the  other  states  the  main  re 
tor  the  decrease  this  year  has  been  the  shortage  of  mine 
labor,  which  is  in  large  part  due  to  the  war  and  I  lie 
heavy  contribution  of  men  which  Australia  has  made. 
No  new  mines  or  districts  have  been  opened  this  year. 
In  fact  prospecting  has  been  at  a  standstill,  with  the 
exception  of  a  little   in   South   Australia. 

New  Zealand  has  made  no  monthly  reports  this  year: 
hut  is  reported  that  there  has  been  a  considerable  de- 
crease in  production. 


IBsmsdtle  ana  &]he  <Grvmiisi8&av§ 

A    report     from     CTnited     States    Consul     <i •ge     I'.. 

Chamberlin  at  Georgetown  in  British  Guiana  say-  that 
activity  in  exploring  for  bauxite  in  British  ami  I>u4«h 
Guiana  has  been  marked  in  the  last  two  years.  Bodies 
of  this  mineral  have  been  found  in  both  colonies,  and 
the  prospects  of  those  engaged  in  the  industry  are 
believed  to  he  highly  satisfactory.  A  syndicate  winch 
establishes  a  working  agreement  has  been  formed,  from 
13,000  to  I  1,000  acres  of  land  have  been  purchased, 
mining  rights  over  6,000  acres  secured,  and  application 
made  to  the  government  of  British  Guiana  for  the  lease 
of  three  trait-  of  Crown  land  of  .Mill  acre-  each.  All 
these  tracts  arc  on  or  near  the  Demerara  River,  in  the 
vicinity  of  Wismar,  Christinburg  and  Three  Friends,  from 
65  to  80  mi.  above  <  teorgetown.  ( >ther  deposits  are  known 
to  the  local  government,  and  application  has  been  made 
for  particulars  as  to  the  location. 

Active  operations  have  been  commenced  in  Dutch 
Guiana,  but  on  account  of  the  fact  that  the  leases  for 
Crown  lands  required  in  British  Guiana  have  not  yet 
been  approved  by  the  British  government,  to  which  they 
were  referred,  no  active  development  has  been  undertaken 
in   this   colony. 

The  extent  of  the  deposits  of  bauxite  in  Dutch  Guiana 
is  not  known,  but  they  are  believed  to  be  fully  as 
extensive  as  those  of  the  British  colony.  Some  of  the 
known  deposits  are  located  as  follows:  At  Oncribo,  Para 
Creek,  Surinam  River;  at  Rena  Reu  Creek,  Portorico, 
on' the  Surinam  River;  on  the  Cotteea  River:  on  the 
Marechals  branch  of  the  Surinam  River. 

American  citizens  are  not  prevented  by  the  laws  of  either 
colony  from  acquiring  prospecting  ami  mining  rights 
for  minerals,  hut  in  British  Guiana  only  British  subjects 
can  acquire  rights  for  mineral  oil. 

.Mining  concessions  or  leases  of  Crown  lands  in  British 
Guiana,  for  99  years  or  under,  may  be  obtained  lor  any 
area  on  payment  of  $10  with  the  application  and  an 
annual  rental  of  '.Mir.  per  acre,  payable  in  advance  on 
Apr.  1  of  each  year.  The  concessions  are  suitable  in 
cases  where  the  work  to  he  carried  is  of  a  permanent 
nature  and  necessitates  the  expenditure  of  large  capital, 
as  they  are  not  open  to  automatic  revocation  for  non- 
payment of  rental  nor  are  they  liable  to  be  jumped,  as 
an  ordinary  claim  license  is  liable  every  June. 

lEinmptoy©©9®  JRigphd  ft©  JL4©sa 

Agsiiiasft  Miime 

By  A.  L.  II.  Street* 

Like  several  other  states,  Oklahoma  lias  i   statute  giving 

a  lien  to  miners  and  other  em  evelop- 

ing  mine-,  for  labor  performed  in  ami  about  tic  mines. 
The  Supreme  I  ourt  of  that  state  sras  recently  called  upon 
to  apply  this  law  in  a  case  ul, an  employee  of  a  zinc- 
mining  company  claimed  a  lien  for  services  as  a  wan  !.- 
man  over  an  abandoned  mine  and  for  collecting  accounts 
due  th  iy.  i  Hunt  vs.  Stribling,  I'm  Pacific 
ter,  "i  II.)      in  denying  that  there  was  any  right  of 

tl art  -an! :    ■'The  purpose  o 

act  was  n,  ho  are  engaged  in  the  deveL 

and   opening  up  of  a   mine  a  lien  upon  the  proper! 
their  servii  es." 


♦Attorney  at  law.  s_9  Security  Building,  Minneapolis,  Minr 
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©toils  of  Practice 


.11  mm™ 


\\\  John  P.  Spedding* 

The  accompanying  illustrations  show  two  supports  used 

for  setting  up  a  transit  in  a  shaft  that  was  being  sunk 

;it  a  steep  angle  and  lined  with  steel  of  6-in.  H-seetion. 

Before  the  bar  was  made,  it  was  decided  which  would  be 

•  convenient  part  of  the  shaft  through  which  to 

:J   "''     Jj  "^alfel/gj  Tnrea^itlranslt  _| 

•■■el  Rod  Hole  for  Plummet  Cora 


DETAIL  OF  BAR 


SHAFT  SET,   Sin  .WIN:;    USE  OF   TRANSIT   SUPPORTS 


carry     the     alignment, 
and    ; 

for  the  instrument  was 
m  !i  a 
position  on  the  bar  that, 
w  h  e  n  the  bar  was 
clamped  to  the  ->t.  the 


Threaded to  fit Transit, 


■ 


j^j  fBolt 

O)      -LAMP 


■zm' 


I    would  be   almost   on    line.     In 

~.  ttiu^r  op   witl     -        bar,   the  latter    is    placed    on    the 

shaft  sot  and  -  -  ,     the  handle,  which 

turns   the   tl  thus    forcing   the   two 

ends  of  the  bar  ti  \  ,],.  |(|(,r 

•Mining  engineer,   I: 


The  instrument  is  then  screwed  on  and  will  require  only 
about  V-a  m-  "'  movement  to  bring  it  on  line,  and  once 
set,  there  is  no  danger  of  slip. 

In  some  cases  it  was  found  that  it  would  be  much  more 
convenient  to  have  the  transit  closer  to  the  foot  of  the 
shaft,  and  so  the  arm  was  made.  This  also  admits  of 
rapid  and  accurate  setting  up,  and  takes  up  less  room 
than  the  bar.  About  1,200  ft.  of  shaft  has  been  lined  in 
with  the  transit,  using  either  the  bar  or  the  aim,  and 
much  time  lias  been  saved  and  good  results  obtained. 


Ggige  anadl  ILeveH  IBoaspdls  fcs* 


There  are  various  devices  used  by  the  miner  in  laying 
track  in  the  level  or  drift  that  he  is  driving,  and  those 
shown  in  the  sketches  seem  to  be  as  good  as  any. 

The  gage  board  shown  in  Fig.  1  is  used  in  laying 
track:  and  before  the  second  rail  is  spiked  to  the  ties 


FIGS.    1    AND    2.      SIMPLE    AND    PRACTICAL    DEVICES    FOR 
LAYING  TRACK  IN  MINES 

the  miner  should  try  his  board  on  both  rails  to  make 
sure  that  the  gage  just  fits  over  the  rails  at  the  offsets 
CC.  These  offsets  are  reinforced  with  strap  iron  so  that 
constant  wear  at  these  points  will  not  alter  the  gage. 

From  A  to  B  a  straight  line  is  marked  in  the  exact 
center  of  the  hoard  and  at  right  angles  to  the  line  CC. 
A  cord  with  a  plumb-hob  attached  is  suspended  at  A 
so  that  the  plumb  will  swing  freely  in  the  notch  cut 
at  B.  In  turning  curves  in  the  mine  roads  it  is  desirous 
to  elevate  the  outside  rail,  and  if  the  gage  board  is  placed 
on  the  rails  and  a  combination  spirit  level  on  which  can 
be  read  the  elevation  per  foot  is  placed  on  the  plane 
surface  at  D,  the  miner  can  readily  raise  his  rail. 

These  combination  rules  and  spirit  levels  are  universal- 
ly used  for  all  kinds  of  work  in  and  around  the  mines 
and  can  be  obtained  at  almost  any  hardware  store  for  $2. 

The  level  hoard  used  by  the  miner  for  carrying  his 
grade  is  shown  in  Pig.  2.  The  large  end  of  the  hoard 
is   placed   on    the  track  with  the  small   end  pointing   in 
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tlic  direction  of  the  grade.  The  road  is  then  raised  or 
lowered  until  the  bubble  in  the  spirit  level,  on  top  of  the 
board,  conies  to  rest  in  the  center  of  the  rule. 

It  is  extremely  important  that  the  miner  should  carry 
a  good  road,  for  many  transportation  delays,  such  as 
i  urt  road  caused  by  poor  drainage,  and  much  expense 
and  labor  are  avoided  by  it.  [f  the  miner  uses  these 
devices  intelligently  and  his  work  is  checked  up  occasion- 
ally by  the  mine  foreman  or  his  assistant  there  is  no 
reason  why  he  cannot  lay  track  as  well  as  the  tracklayer. 
—Coal  Age,  Aug.  5   L916. 

m 

Inlesidlfff'SiHmi©  foir  Eim<sSair&®dl  SSaalTft 
By  Frederick  W.  Foote 

A  mine  recently  reope 1  in  Virginia  was  entered  by 

an  old  inclined  shaft  dipping  at  an  angle  of  55°.  It 
was  decided  to  put  the  hoisting  plant  on  the  hanging- 
wall  side  of  the  shaft  rather  than  in  the  usual  position 
on  the  foot  wall.  This  was  deemed  necessary  on  account 
of  the  situation  of  the  mill  and  waste  pile. 

A  headframe  was  built  of  native  timber,  as  shown  in 
the  accompanying  illustration.  Its  diagonal  legs  rested 
on  the  shaft  collar  set,  which  was  a  monolithic  concrete 


HEADFRAME  WITH   HOIST  OX  OPPOSITE  SIDE  OF  SHAFT 

block,  while  the  posts  were  set  on  concrete  piers  set  in 
the  foot  wall.  The  legs  were  given  the  same  slope  as 
the  shaft  and  carried  the  track.  The  skip  A,  which  was 
a  wooden  affair  built  on  the  property,  ran  up  to  the 
point  B,  where  it  dumped  into  an  ore  bin  ('.  which  was 
made  an  integral  part  of  the  headframe.  An  idler  D 
kept  the  hoisting  cable  down  so  that  it  entered  the  drum 
of  the  hoisting  engine  E  horizontally.  The  headframe 
was  successful  in  operation. 
v 

D©v©l<n>pEim©ini$  WoirEs.  Dcifta 

Some  idea-  on  the  relative  advantages  of  development 
work  by  company  forces  and  by  contract  may  be  derived 
from  the  following  data.  During  a  month's  operations 
568  ft.  of  development  work  was  accomplished,  consist- 
ing of  raises,  crosscuts  and  drifts.  The  total  actual  cost 
of  labor,  explosives  and  timber  was  $3,959.90,  or  $6.94 
per  ft.  Some  of  this  work  was  done  on  force  account  and 
some  on  contracts  ranging  from  $7.50  to  $9  per  ft. 

The  following  instance  shows  the  contractor's  pain  on 
a  raise  32  ft.  high  :  The  price  on  this  was  $9  per  ft.  The 
contractors  received  $288,  paid  out  $50  for  supplies  and 


•  lid  310  hi-,  work.  Their  profits  were  at  th<  rate  ot 
$0.76  per  hr.,  while  the  current  wage  scale  via-  $0.45  per 
hr.  This  is  a  gain  of  *'•*',.  In  another  case  of  cross- 
cutting  15  (i.  was  acomplished  under  contract  at  $7.50 
per  ft.,  or  a  total  of  $337.50.  Supplies  cost  $86.95  for 
tins  period.  Profits  were  $250.55  and  726  hr.  labor  was 
performed.  This  compensation  was  at  the  rate  of  $0.34 
per  hr.,  or  a  loss  of  2  I ' ,    to  the  contra,  fcoi .. 

The  monthly  results  were  as  follows:  On  568  ft.  of 
development  the  contractors  received  $4,279.50  for  528 
it.,  n  hile  ID  ft.  was  done  on  the  force  account.  The  total 
supplies  cost  $1,459.20,  so  that  the  contractors  received 
$2,820.30  dear  for  5,550  hr.  work.  This  is  at  the  rate 
of  $0.50  per  hr.,  or  an  average  increase  of  1.1%.  Ex- 
pressed in  a  different  manner,  contractors  made  as  high 
as  fiSr;  increase  and  lost  as  much  as  2  r,  and  averaged 
11%  pain  over  daily  wages.  The  company  paid  II', 
more  than  if  the  work  had  been  done  entirely  on  the 
force  account,  but  doubtless  saved  more  than  this  in 
fixed  charges,  air,  superintendence,  etc. 

A  M<o>sim©=>M©.<dl©  IEiragpirs®  Sftop 

A  home-made  engine  stop  made  entirely  from  material 
from  the  scrap  heap — except  the  butterfly  vnl.c — is  de- 
scribed in  the  April  Locomotive,  by  J.  Simpson. 

The  device  as  installed  consisted  of  a  butterfly  valve 
placed  directly  above  the  engine  throttle.  The  disk  of  the 
butterfly  valve  was  arranged  to  be  moved  by  a  heavy  lever 
B  keyed  to  its  stem  in  such  a  way  that  its  weight  was 


A   HOME-MADE    ENGINE   STOP 

sufficient  to  close  the  valve.  The  closing  lever  was  sup- 
ported in  a  horizontal  position,  which  corresponded  to  the 
open  position  of  the  valve,  by  a  projection  on  the  side 
of  the  lever  which  caught  on  the  top  of  a  forked  bell- 
crank  lever  A.  This  little  lever  A  was  pivoted,  as  shown, 
to  a  small  forged  bracket  fastened  to  the  valve  body 
by  one  of  the  flange  holts  A  rod  was  attached  to  the 
top  of  the  governor  and  extended  upward  to  connect  with 
the  horizontal  lever  pivoted  to  a  point  on  the  ceiling.  The 
other  end  of  the  lever  carried  a  rod  which  dropped  down 
and  hung  between  the  forks  of  the  bell-crank  lever  A.  This 
latter  rod  was  provided  with  two  collars  which  could  be 
set  to  trip  the  bell  crank  and  release  the  valve-closing 
lever  whenever  the  governor  reached  either  the  top  or  hot- 
torn  of  its  travel.  Thus  the  device  would  serve  to  either 
stop  the  engine  upon  the  failure  of  the  driving  belt  so  that 
the  governor  would  stop  revolving  and  fall  to  the  extreme 
bottom  of  its  travel,  or  it  would  also  act  in  the  event  of 
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an  increase  in  speed  sufficieni   to  semi   the  governor  to 
the  extreme  top  of  its  range. 
The  arrangement  proved  entirely  satisfactory  and  was 

retained  and   reinstalled   when   the  engine  was  erected  iu 
a  new  place. 

B 

Deftecftaona  off  S&eeE  Seh  W3'®'iiagffo\ft° 


jia  Irap© 

An  etching  test  possessing  many  advantages  has  been 
recommended  as  an  aid  in  detecting  the  presence  of  steel 
in  wrought -iron  pipe.  This  test  may  be  used  in  dis- 
covering steel  in  any  of  the  commercial  shapes  of  wrought, 
iron.  The  detection  of  steel  by  means  of  pieric-aeid 
etching  and  a  microscopic  examination  requires  the  pre- 
paration of  a  metallographic  specimen  and  is  a  tedious 
operation  involving  considerable  time  and.  great  care. 
Even  when  the  wrought  iron  contains  a  large  percentage 
of  steel,  the  steel  contents  Avill  often  be  missed,  as  there 
is  nothing  to  indicate  where  the  metallographic  specimen 
should  be  prepared  for  microscopic  examination. 

The  etching  test  has  been  recommended  because  it  elim- 
inates this  uncertainty  and  insures  success  in  discovering 


SHOWING    METHOD   OF   FILING    PIPE.    AND   THE    BENDS    DEVELOPED 
BY  ETCHING 


any  steel  thai  might  be  mixed  with  the  iron.  It  is  not 
in  itself  a  conclusive  test  of  the  presence  of  steel,  but 
it  does  show  up  the  areas  most  likely  to  contain  it, 
thereby  obviating  the  necessity  tor  further  search  and 
enabling  the  investigator  to  proceed  at  once  with  the 
elaborate  preparation  of  the  specimen  for  micro- 
scopic examinaf  ion. 

In  making  the  test  three  or  four  sample  rings  2  or 
'■'•  in.  long  are  cut.  preferably  from  different  pieces  of 
pipe  or  from  different  points  on  the  same  length  of 
pipe.  The  ]  -  are  submerged  one  at  a  time  in  a  solu- 
tion consis  ime)  of  25%  cp.  IICl.  1.19  sp. 
.  i.  IL-o;.  I  :  51  jvater.  After 
leaving  in  solution  about  one  minute,  the  samples  are 
rinsed  in  cold  v.;  u  o  with  ale,, hoi.  Both  ends 
of  each  sample  should  then  be  examined  to  discover 
bright  streaks,  which  are  an  indication  of  sled.  An 
examination  of  tl                               metal  will  not.    i 

rap    usually    occurs    in    the 

middle   la.  agot.     II'    no    suspicious-looking 

streaks  are  found  in  thi  rh  s  etched,  try  additional 

rings.     Three  or  four  rings  will  usually  reveal  the  steel 

crap,  especially  i    from   different   pieces   of 

pipe  are  available. 

A  flat  should  now  e  outside  of  the  ring 

"cted  of  containii  hown    by    while    hue 

o    Fig.   1.  where  the  I,,  the  end  indi- 


cations, is  most  likely  to  be  found.  Stop  filing  when  the 
suspected  steel  band  or  bands  are  half  filed  away  or  when 
their  maximum  surface  is  exposed.  It  is  not  necessary 
to  polish  the  surface  to  be  examined.  The  flat  should 
now  be  etched,  proceeding  in  the  same  manner  as  men- 
tioned for  the  etching  of  the  ends,  keeping  the  sample 
in  solution  one  minute  or  as  much  longer  as  is  neces- 
sary to  bring  out  the  steel  bands  in  strongest  relief,  as 
shown  in  Fig.  2.  If  it  is  desired  to  keep  the  etched 
surface  from  fading,  it  should  be  covered  with  white 
shellac  or  some  other  suitable  nonacid  coating.  If  any 
doubt  exists  as  to  whether  the  bright  streaks  shown  on 
the  etched  surface  are  steel,  the  surface  should  be  pol- 
ished to  the  highest  possible  mirror  finish,  free  from 
scratches,  etched  with  a  5%  solution  of  picric  acid  and 
alcohol,  and  examined  by  means  of  the  microscope.  The 
test  has  been  recommended  by  the  A.  M.  Byers  Co. 

Swi&clh  fos5  Maim©  §I§>EasJl  S^s^emm* 

At  the  Santa  Gertrudis  mine,  Pachuca,  Hidalgo,  Mex- 
ico, signals  from  cage  or  skip  tender  to  hoist  engineer 
are  by  electric  hells,  the  same  system  being  used  by  per- 
sons calling  at  any  level.  The  bells  are 
the  Holtzer  Cabot  polarized  loud-ring- 
ing type,  300  ohms  resistance,  oper- 
ating on  50-  or  60-cycle  110-volt  a.e. 
Current  is  taken  from  1,000-volt 
power  circuit  through  transformer  to 
110  volts.  The  three-wire  system  is 
used  for  the  bells  of  each  shaft  com- 
partment. Where  telephones  are  also 
installed,  both  bell  and  telephone  wires 
are  in  one  wire-wrapped,  lead-cov- 
ered cable  containing  several  reserve 
wires  for  emergency  use.  No.  18  wires 
are  used.  The  accompanying  illus- 
tration shows  the  waterproof  pull 
used  in  signaling  and  which  has  given 


switch   which    i 
satisfactory  service 


WATER-PROOF    SWITCH    FOR    CALL-BELL    SYSTEM 

One  of  these  is  placed  at  each  level  and  provided  with 
a  rope  to  operate  it.     This  permits  its  placement  out  of 

reach  of  meddlers. 


•Excerpt    from   article   by  Hugh  Rose  in  August,  1916,  Bul- 
letin, A.  I.  M.  E. 
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DeteMs  ©f  MiMnimtf  sumdl  SinmeMiiini! 


: 


B^  C.  R.  Olson* 

One  having  had  experience  with  the  specific  gravity 
apparatus  in  general  use  about  cyanide  plants  will  at 
once  sri'  (he  advantage  of  direct  readings  and  the  par- 
ticular kind  of  apparatus  shown  in  the  illustration.  The 
accuraey  is  well  within  the  limits  possible  in  sampling 
mill  pulps.  In  this  instance  a  parcel-post  scale  was 
used. 

I  thought  it  advisable  for  our  purpose  to  improve 
on  the  apparatus  described  by  J.  M.  Lilligren1  by  having 
the  readings  direct  in  percentage  of  solids,  and  in  ad- 
dition to  the  specific  gravity,  the  ratio  of  solids  to  solution 
are  shown  also.     A  piece  of  drafting  paper  may  be  cut 


-Light  Sheet  Iron  to  be 
crimped  over  Scale 
Platform  for  holding 
Wire  Stirrup  in  place 


M— fli 


ENAMELEU  MILK  CAN 

with  Top  Flange 
Removed 

THE  SPECIFIC-GRAVITY  APPARATUS 

to  the  circle  of  the  dial,  graduated  and  pasted  thereon 
or,  better  still,  a  piece  of  tracing  cloth  can  be  cut  to 
the  circle  of  the  dial  and  held  there  while  the  points 
for  the  graduations  are  laid  off  on  it.  The  transparency 
of  the  cloth  will  facilitate  the  drafting.  It  can  then 
be  removed  and  the  calibrations  inked-in  over  the  points. 
From  this  blueprints  can  lie  made  tor  an\  number  of 
Males  around  a  plant. 

Laying  oil'  the  graduations  for  any  particular  ore.  where 
factors  of  five  in  the  percentage-of-solids  group  are  de- 
sired, may  he  accomplished  either  by  the  aid  of  a  set 
of  specific  gravity  tables  or  with  the  following  formula: 

,     ,     ,.  S(a  — 1)100 

Per  cent.  «t  solids  = 

a(S  —  1) 

where  S  =  sp.  gr.  of  dry  slime  and  n  =  sp.  gr.  o 
pulp,   S   to   he   determined   beforehand    in    the   usual   way. 
The  percentage-of-solids  figures  are  assumed  to  be  5,  10, 
15.    20,      ....     90    and   the   equation    solved    for   a 

•Mill  superintendent,  Pittsburg-Dolores  Mining  Co.,  Yering- 
ton.  N'ev. 

'"Min.  and  Sci.  Press."   Feb.  13.   1915. 


b  bstituting  the  percentage-of-solids  in  each  case  and 
the  specific  gravity  of  the  dry  slime.     Eaving  previously 

decided    on    the    size    of    sample    to    he    1 ;  1 1 . .  ■  1 1     in     practice, 

the  type  ami  capacity  of  scale  and  the  kind  of  container 
best  suited  to  accurate  work,  the  procedure  would  be  as 
follows : 

Assuming  a  1-gal.  sample  and  a  scale  of  20  lb.  capacity 
and  an  enameled  milk  can,  the  starting  point  on  tin- 
dial  would  be  8  lb.  5  oz.  (1  gal.  water  weighs  8.33  lb. 
at  60°  F.).  This  point  on  the  dial  corresponds  to  sp. 
gr.  =  1  or  0%  solids  on  the  tracing  cloth.  Substituting 
5%  and  solving  lor  a  we  gel  L.031.  Then  1.033  X 
8.33  =  8.58  lb.  =  8  h'.  9  <>/...  which  is  the  second  poinl 
on  the  new  dial.  Similarly  10$  solids  is  equivalent  to 
sp.  gr.  1.0(i5,  and  1.065  X  8.33  =  8.8?  lb.  =  8  lb.  1  1 
oz.,  or  tin'  third  point  on  the  new  dial. 
After  laying  oil'  the  points  on  the  new 

diai    from    5%,    10%,    15$ 

90%  and  drawing  radial  lines  through 
them,  the  intermediate  points,  as  be- 
tween 0  and  5,  5  and  10,  10  and  15. 
etc.,  may  he  obtained  by  dividing  the 
respective  spaces  into  :>  equal  parts 
without  seriously  affecting  the  accuracy 
of  those  point-  lor  routine  mill  work. 
If  it  seems  desirable  that  the  neck 
he  left  on  the  can  and  the  capacity 
is  greater  than  one  gallon,  it  is  only 
necessary  to  adjusl  the  scale  to  read 
zero  with  the  empty  can  suspended 
from  the  hook.  After  tilling  the  can 
to  overflowing  with  water,  the  weighi 
may  he  noted  and  substituted  for  8.33 
lb.  in  the  calculation-.  After  the  new 
dial  is  pasted  in  place,  the  can  should 
he  filled  with  water  while  suspended 
from  the  hook  and  adjustments  made  on  the  thumb-nut 
to  bring  the  pointer  over  sp.  gr.  1  and  0%  solids.  The 
scale  is  then  ready   for  use. 

It  should  be  kept  m  muni  thai  the  percentage-of-solids 
group  of  figures  applies  for  pulps  in  which  the  dry  slime 
is  of  a  fairly  eonstanl  specific  gravity.  Tin'-,  of  course, 
is  true  for  specific-gravity  iahlcs  as  well.  Obviously,  dry 
ore-slime  from  different  localities  and  having  different 
specific  gravities  would  require  a  calibration  in  percent- 
age of  solids  for  each  particular  ore.  Whenever  a  lime 
coating  collects  on  the  can,  dilute  hydrochloric  acid  will 
remove  li  without  injury  to  the  can.  providing  the  enamel 
has  not  been  cracked.  Or  the  scales  can  he  adjusted 
by  means  of  the  thumb-nui  so  that  the  pointer  will  read 
olids  or  sp.  gr.  1  when  the  can  is  full  of  water. 
the  reduction  m  the  cubical  contents  due  to  the  lime 
coating  jligible  when  tin'  coating  is  qo1  ah  ormal. 

The  cans  we  buy  hold  one  gallon  with   the  top   flan 
neck   removed  wh  tates  mill  determina 

apl}  filled  to  overflowing.  (  •<  dil  is 
iluc  II.  .1.  Wason,  our  assayer,  for  working  up  data  on 
slimes  and  providing  dial-  for  null  scales. 
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The  Golden  Reward  roaster  was  built  in  1913  to  roast 

■d  "blue-ores"  encountered  in  the  mines  owned 

by  the  Golden    Reward  in  the  Bald  Mountain  district, 

South    Dakota.      Previous    to    this    the    blue    ores    were 

,ed  to  Denver  or  Omaha  smelteries  if  they  contained 

value    enough    to    stand    the   high    freight    ami    smelter 

charges.     The  blue  ores  are  not  a cable  to  cyanidation 

in  the  raw  state  without  preliminary  treatment,  the 
extraction  of  the  gold  values  by  cyanidation  in  the  raw 
state  varying  from  10  to  30%.  Chemical  oxidizers  or 
modifications  of  a  straight  cyanide  treatment  do  not 
increase  the  extraction  of  the  precious  metals  to  make 
;.  treatment  commercially  successful.  The  sulphur 
,i  of  the  hard  blue  ores  averages  3%  sulphur,  while 
the  Bulphur  in  the  soft  blue  or  sulphide  ore  extracted 
from  the  Astoria  shaft  will  average   11','    sulphur. 

Experimental  runs  of  several  hundred  tons  each  at 
differenl  roasting  temperatures  ranging  from  800°  F. 
to  L,600c  F.  have  continued  the  results  obtained  in 
laboratory  roasts  as  regards  the  proper  roasting  tempera- 
ture to  obtain  the  highest  extraction  of  the  precious  metal 
values  most  economically.  For  the  soft  blue  ores  this 
lerature  is  800°  F.  and  for  the  hard  blue  ores  a 
erature  of  1.100  to  1,200°  F.  The  temperature 
control  in  the  furnace  is  maintained  by  base  metal 
thermocouples  and  two  galvanometers,  one  of  which  is  a 
recording  instrument.  Sweet  roasts  with  either  ore 
prove  detrimental  to  the  extraction  of  the  precious  metal 
values  and  varying  percentages  of  salt  added  to  these  ores 
during  roasting  causes  gold  losses  as  high  as  30%  of  the 
original  value  of  the  ore  with  a  decreased  extraction  by 
cyanidation  compared  to  an  oxidizing  roast.  The  sul- 
phur content  of  the  roasted  product  varies  from  0.5  to 
0.9%,  total  sulphur,  depending  on  the  character  of  the 
raw  ore  and  the  calcium  and  magnesium  content,  the 
sulphur  in  the  roasted  product  being  present  as  sulphates 
or  basic  sulphates  of  calcium,  magnesium,  iron  and 
aluminum.  Occasionally  sulphides  can  be  detected  qual- 
itatively, but  no!  generally. 

Thi  roasted  hard  blue  ores  can  be  cyanided  direct 
without  preliminary  treatment,  with  a  low  cyanide  eon- 
sumption  and  no  solution  trouble,  but  the  roasted  soft 
blue  or  sulphide  ore  must  have  a  water  wash  previous 
to  cyanidation  or  a  high  cyanide  ami  lime  consumption, 
fouled  solution,  poor  precipitation  of  the  dissolved 
precio  ues  and  a  lowered  extraction  will  result 

blue  raw  ore  and  roasted  product  con- 
tain large  quantities  of  cyanicides  which  can  be  removed 
by  a  water  wash.  The  roasted  soft  blue  ores  require  but 
a  fev  i    anide  solution  to  dissolve 

old  values  with  a  high  extraction,  but 
ard  blue  ores  wb  require  a  much  longer 

ratory  crusher  and  two  sets  of  roll-  are 
used  '  bangi    made  in  the  mill 

between  the  bard  and  res  being  in  the  size  of 

crushing  before  roas  ires  are  i  rushed 

i  i  opening  0.1  in. 
wide,   the  giving  approximately  a   >ix-mesh 

product,   and  reen   lmv  bag  a 

Mjiiare  opening  of  %  in.  is  I  en  hearth,  22i/> 

ft.  in  diami  ter,  .    urnace  roasts  65  tons 


of  the  blue  ore  per  24  hr..  but  any  increase  above  this 
tonnage  causes  a  decreased  extraction  at  the  mill  and 
a"  increased  sulphur  content  in  the  roasted  product. 

The  feed  to  the  furnace  contains  5%  moisture  and 
is  fed  on  top  of  the  furnace  at  the  outer  circumference. 
The  rabble  blades  or  plows'  rake  the  ore  across  the  top 
of  this  diver  hearth  toward  the  center  shaft,  where  it 
drops  through  drop-holes  to  the  next  lower  hearth  at  the 
inner  circumference,  is  raked  across  this  hearth  to  the 
drop  holes  at  the  outer  circumference  and  dropped  to 
the  next  hearth,  preceding  to  each  hearth  in  a  similar 
manner  until  discharged  from  the  bottom  hearth  at  the 
cutter  circumference,  taking  about  0  hr.  to  pass  through 
the  furnace,  the  arms  of  which  make  18.6  revolutions 
per  hr. •  Each  hearth  has  two  arms  with  the  exception 
of  the  lower  or  cooling  hearth,  which  has  four.  The 
arms  are  fastened  to  the  central  shaft  from  the  inside, 
making  it  possible  to  change  arms  should  it  be  necessary 
in  a  hot  furnace.  After  the  arm  is  in  place  it  can  be 
■-potted  at  one  of  the  doors  on  the  exterior  of  the  furnace 
and  the  blade  holders  slipped  over  the  arm.  When  a 
blade  holder  or  blade  warps  or  breaks  the  furnace  is 
shut  down  and  in  a  few  minutes  another  blade  holder  or 
blade  can  be  put  on  to  replace  the  old  one,  and  unless 
the  arm  needs  an  entire  new  dressing  the  burners  seldom 
need  be  entirely  shut  off.  The  arms  are  water  cooled, 
each  arm  having  a  separate  feed  and  discharge  pipe,  all 
feed  pipes  being  connected  to  a  water  pan  on  top  of  the 
furnace.  The  furnace  and  two  coolers  require  about 
:>0  gal.  of  water  per  min. 

Six  high-pressure  crude-oil  burners  are  fired  on  the 
second  hearth  from  the  bottom  of  the  furnace,  being 
placed  equidistant  apart  around  the  outside  of  the  furnace 
and  using  air  at  60  lb.  pressure  per  sq.in.  to  atomize 
the  oil.  The  gases  are  taken  off  the  top  hearth,  no  gas 
escaping  out  of  the  top  of  the  furnace.  The  feed  arrange- 
ment on  the  dryer  hearth  makes  a  gas-tight  joint  unless 
the  feed  to  the  furnace  should  be  shut  off  and  no  feed 
enters  the  feed  slots.  The  crude  oil  consumption 
averages  approximately  11  gal.  per  ton  of  hard  blue  ore 
roasted,  and  only  half  as  much  with  the  soft  blue  ore. 

The  gases  leave  the  furnace  at  a  temperature  of  200 
to  250  and  enter  the  stack  at  a  temperature  of  150  to 
200°  F.  when  the  depth  of  the  ore  bed  on  the  hearths 
is  five  inches.  The  range  of  temperature  from  hearth  to 
hearth  approaches  very  closely  to  the  following  temper- 
atures: Fire  hearth,'  1.200°  F. ;  900°  F. ;  750°  F. ; 
550°  F.;  350°  F. ;  200°  F. ;  200°  to  250°  F.  The 
horsepower  demand  of  the  crushing  mill  and  roaster  is 
135  hp.  the  roaster,  and  coolers  taking  less  than  15  hp. 
Electric  motors  are  used  throughout  the  plant,  power 
being  furnished  by  the  Consolidated  Light  and  Power 
Co.'s  plant  at  Pluma. 

The  Golden  Reward  ore  is  said  to  be  somewhat  similar 
to  that  formerly  mined  at  the  Gold  Reef,  Fergus  County, 
Mont.,  and  similarly  roasted. 

Investigations  for  the  Government  Nitrate  Plant  provided 
for  by  the  Army  Appropriation  Bill  are  being  made  by  Colonel 
Newcomer  and  Major  Kelly,  of  the  Corps  of  Engineers,  so  far 
as  all  questions  regarding  the  proposed  site  of  the  plant  and 
its  construction  are  concerned.  A  committee  representing  the 
Nashville  Section  of  the  Engineering  Association  of  the  South 
is  to  urge  the  selection  of  the  Muscle  Shoals  site  on  the 
Tennessee  River.  John  Howe  Peyton,  President  of  the  Nash- 
ville, Chattanooga  &  St.  Louis  R.R.,  is  chairman  of  the  Com- 
mittee and  Prof.  W.  G.  Waldo,  of  Vanderbilt  University,  is  the 
Secretary. 
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\\\     F.    0.     II  IWLEY* 

It  is  generally  conceded  that  the  determination  of  the 
copper  content  of  ores  containing  only  moderate  amounts 
of  iron  and  practically  rio  bismuth,  antimony,  arsenic, 
molybd  mum,  selenium  or  tellurium  can  be  most  accur- 
atelj  and  satisfactorily  obtained  by  the  electrolytic 
method.  Unfortunately  the  chemist  often  has  to  assay 
more  difficult  ores,  some  of  which  have  a  low  copper  and 
high  iron  content  together  with  mure  or  less  of  the  im- 
purities mentioned.  The  quick  and  accurate  determina- 
tion of  copper  in  them  presents  many  difficulties. 

The  ordinary  electrolytic  separation  in  an  acid  solution 
is  very  unsatisfactory  in  the  presence  of  any  metal  of  the 
r  or  antimony  group.  The  use  of  rotating  anodes 
gives  the  deposited  copper  a  better  appearance  than  when 
stationary  ones  are  used,  but  the  results  are  little  if  any 
more  accurate.     If  the  current  is  too  strong  or  used  too 

long,  the  results  are  not  so  g I  as  with  the  stationary 

electrodes.  When  small  amounts  of  bismuth,  antimony 
and  arsenic  precipitate  with  the  copper  on  stationary  elec- 
trodes, the  deposit  has  a  darkened  appearance  that  would 
never  he  mistaken  for  pure  copper;  on  the  other  hand, 
when  the  same  amount  precipitates  with  rotating  elec- 
trodes the  deposit  has  a  much  better  appearance,  except 
that  it  has  a  lighter  color  than  it  should  have  and  looks 
as  if  it  had  been  dusted  with  a  thin  coating  of  flour. 

The  colorimetric  and  cyanide  methods  are  quick,  hut 
the  results  are  usually  far  from  satisfactory.  Accurate 
results  may  be  obtained  by  first  separating  the  copper 
from  the  iron  and  other  metals  and  then  determining  the 
amount  by  the  electrolytic,  iodide  or  other  standard  meth- 
od, but  it  is  a  long  and  troublesome  process,  especially 
with  slags,  if  the  gelatinous  silica  is  first  dehydrated. 

The  writer  has  evolved  a  method  which  he  recom- 
mends to  anyone  Inning  the  necessary  apparatus  and 
which  is  particularly  adapted  to  slags.  It  is  rapid,  simple, 
requires  little  attention  on  the  part  of  the  chemist  and, 
when  properly  performed,  is  very  accurate.  Antimony, 
arsenic,  bismuth,  molybdenum  and  tellurium,  even  when 
ent  in  considerable  amounts,  have  no  injurious  effect 
on  the  assay;  large  amounts  of  iron  may  he  present  with- 
out causing  any  of  the  ill  effects  so  often  noticed  with  the 
ordinary  electrolytic  determination. 

The  procedure  for  slag  analysis  is  as  follows:  Weigh 
one  gram  of  the  sample  into  a  200-c.c.  tall  beaker,  add 
a  few  drops  of  water,  shake  around  and  add  5  c.c.  of  an 
acid  mixture  made  of  equal  parts  of  nitric  acid,  sulphuric 
acid  and  water.  Shake  again  and  quickly  add  20-25 
drops  of  hydrofluoric  acid  to  volatilize  most  of  the  silica, 
put  on  the  hot  plate  and  boil  until  the  red  funics  have 
disappeared;  continue  boiling  about  a  minute  longer  to 
expel  most  of  the  silicon  fluoride.  Add  in  c.c.  more  of 
the  acid   mixture  and   heat  a  little  longer,  remove  from 

•Chief  chemist.  International  Smelting:  Co..  Miami,  Ariz. 


the  hot  plate  and  add  aboul  70  i  .c.  of  water.     Neul 

with  ai una  and  add    10  r.,-.  excess.      Heat    from  60-65 

C.    (aboul    150°    I-',  i   and  add  slowlj    and   with  constant 
stirring  enough  potassium  cyanide  to  combine  with  most 

of  the  copper  present.     To  obtain  g 1  result-,  at   least 

'i  ■>'  i    or   i e  of  the  copper  should   be  i  ombined   with 

cyan  ide,  bu1  an  excess  is  nol  desirable. 

Electrolyze  the  alkaline  solution  lor  a  I i   L0  nun.  with 

a  current  of  0.25  amp.,  using  rotating  anodes,  then  in- 
crease the  current  to  0.5  amp.  and  run  for  tO  mill,  longer. 
Turn  off  the  current  and  as  quickly  as  possible  remove  the 
beaker  containing  the  alkaline  solution.  \\  ithout  remov- 
ing the  electrodes  rinse  off  the  small  amount  of  solution 
adhering  to  them,  into  a  beaker  of  water.  Replace  this 
with  a  150  c.c.  tall  beaker  containing  cool  or  slightly  warm 
water  acidified  with  aboul  ">  c.c.  of  the  acid  mixture  men- 
tioned before.  Reverse  the  current  and  as  soon  as  the 
--iiec  is  dissolved,  which  only  takes  about  a  minute, 
change  the  current  again  and  redeposil  the  copper  from 
the  acid  solution,  using  a  current  of  0.6-1  amp.  This 
second  precipitation  takes  about  30-40  min.,  but  ma 
hastened  by  using  a  stronger  current.  The  cathodes  are 
removed  from  the  solution,  rinsed  with  water,  then  with 
alcohol,   ignited  and   weighed. 

In  the  application  of  this  method  to  ores  instead  of 
slag,  some  slight  modifications  are  made.  The  ore  is 
decomposed  by  nitric  acid  and  potassium  chlorate,  using 
hydrochloric  also  if  accessary,  and  then  8  c.c.  sulphuric 
acid  added  and  evaporated  to  dense  fumes.  Three  cubic 
centimeters  of  nitric  acid  and  about  100  c.c.  of  water  are 
added,  then  ammonia  and  cyanide  as  before.  A  little 
more  time  may  be  required  for  the  elei  trolysis,  depending 
on  the  amount  of  copper  present.  A  1-gram  sample  of 
%f(  civ  requires  about  IV;  hr.  for  complete  precipitation 
from  the  alkaline  solution  and  about  45  min.  for  pre- 
cipitation from  the  acid   solution. 

The  reason  for  rinsing  the  alkaline  solution  from  the 
electrodes  before  beginning  the  acid  electrolysis  is  to 
remove  all  trace  of  cyanide,  for  it  i-  found  that  a 
small  amount  in  an  acid  solution  has  a  tendency  to  cause 
a  mossy  deposit  similar  to  that  formed  when  chlorides  arc 
present.  In  the  case  of  low-grade  slags  to  which  little 
cyanide  has  been  added,  the  rinsing  may  not  be  necessary. 

The  precipitate  from  an  alkaline  solution  of  an  ore 
containing  much  copper  has  a  tendency  to  be  deposited  in 
a  somewhat  spongy  condition.  Unless  considerable  care 
is  taken,  there  is  some  possibility  of  a  mechanical  loss. 
For  this  reason  and  also  because  of  the  increased  length  of 
time  necessary  to  precipitate,  dissolve  and  reprecipitate 
the  larger  amount  id'  copper,  it  is  generally  not  advisable 
to  use  this  method  on  ores  higher  than  8%,  although  by 
having  the  proper  conditions  higher  ores  may  be  run. 

The  copper  deposits  much  better  and  faster  if  the  alka- 
line solution  is  warm.    Usually,  the  heat  generate 
reaction  between  the  acids  and  ammonia  is  sufficient  to 
heat  the  solution  to  about  the  right  temperature.     I  I 
other  hand,  the  acid  solution  may  be  cool,  although  the 
deposition  is  a  little  better  and  faster  if  it   is   slightly 
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warm.  The  same  solution  may  be  used  for  three  or  four 
determinations  until  most  of  the  aitric  acid  is  decom- 
posed by  electrolysis.  There  i-  some  advantage  in  having 
the  beaker  containing  the  alkaline  solution  covered  with 
a  splH  watch-glass  or  some  similar  contrivance,  not  so 
much  to  prevent  a  loss  of  copper  as  to  prevent  the  solu- 
tion cooling  by  evaporation. 

The  quantity  of  acid  used  in  dissolving  the  sample  is 
purpost-h  made  rathei  large  in  order  to  provide  a  large 
amount  of  ammonium  salts,  which  have  a  heneficial  influ- 
ence «'ii  the  deposition.  Much  free  ammonia  is  to  be  avoid- 
ed as  it  has  a  tendency  to  cause  the  deposit,  to  be  granular. 
On  adding  the  potassium  cyanide,  care  should  be  taken 
not  to  add  much  more  than  the  required  amount,  as  an 
-■  delays  the  precipitation.  Some  of  the  excess  cya- 
nide also  will  combine  with  the  iron  hydroxide,  forming 
ferrocvanide,  which  is  objectionable.  A  convenient  meth- 
od of  adding  the  cyanide  is  to  take  a  burrettefull  of  the 
ordinary  solution  used  for  titrating  copper  and  let  it  run 
in  slowlv.  with  constant  stirring,  until  the  solution  is 
almost  colorless.  For  slags  it  is  generally  satisfactory  to 
add  the  amount  thought  necessary  without  trying  to  see 
when  the  exact  end  point  has  been  reached. 

Copper  in  the  Precipitate 

One  of  the  first  thought-   that   suggest   themselves  in 
connection  with  the  alkaline  precipitation  is  whether  the 

and  aluminum  hydroxides  do  not  retain  copper  and 

..   precipitated  on  the  cathode.     It  can  be 

!  positively  that  when  cyanide  is  used,  practically  no 

ii  r  is  precipitated  with  the  hydroxides,  and  even  when 
no  cyanide  is  used,  it  is  found  that  as  the  copper  is  with- 
drawn from  the  solution  by  being  precipitated  on  the 
platinum,  the  equilibrium  is  disturbed  and  the  copper 
held  by  the  hydroxides  goes  into  solution  and  soon  all  is 
precipitated  on  the  cathode.  Tin-  is  well  illustrated  by 
the  following  experiment  :  A  1-gram  sample  of  slag,  high 
in  iron  and  containing  ".'•"',  Cu,  was  dissolved  in  the 
usual  manner  and  an  excess  of  ammonia  added,  but  no 
cyanide.  The  sample  was  filtered  and  well  washed  with 
hot  water.  The  filtrate  was  electrolyzed,  and  0.61%  Cu 
was  obtained.     After  the  copper  had  been  removed  from 

solution,  the  precipitated  iron  hydroxide  was  added 

e  alkaline  solution  and  again  electrolyzed,  this 

time  with  a  new  cathode.     An  additional  0.09%  Cu  was 

red  making  the  total  0.70%  as  before.    This  experi- 

I  was  repeated  several  time-  with  similar  results, 
showing  the  safety  of  the   procedure. 

from  an  alkaline  solution  is  seldom 
in  a  suitable  condition  for  weighing,  although  the  appear- 
:e  from  Sb,  As.  Bi,  Te  and 
Mo.  but  when  the  sample  contains  zinc,  a  little  of  that 
metal  is  usually  precipitated.  In  fact,  under  some  condi- 
tions enough  zii  nth  the  copper  to  form 
a  beautiful  yellow  brass.  A  high  current  density,  little 
free  ammonia  and  a  fa  tion  favor  the  precipi- 
tation of  :■  vim  precipitated  from  the 
alkaline  solution  will  .•  final  result,  as  it  all 
remains  in  sol  acid  electrolysis.  Indeed, 
for  ores  contain!  re  is  some  advan 
in  having  the  .,  rasSj  ag  the  deposit 
is  denser  and  smoother  •'•  ■  opper  alone  comes 
down.  A  small  amount  of  zinc  may  be  convenientlv 
added  with  tl  ton  being  1  part  of 
zinc  oxide  to  6  pari                 ide. 


Many  experiments  were  made  to  test  the  accuracy  of 
the  method  in  the  presence  of  some  of  the  metals  that 
have  injurious  effei  ts  on  the  ordinary  electrolytic  method. 
Inasmuch  as  most  of  the  results  were  similar,  only  two 
typical  groups  of  experiments  will  be  given  here.  These 
wen'  made  on  a  reverberatbry  slag  and  a  low-grade  ore 
containing  about  60%  pyrite.  Both  ore  and  slag  were 
practically  free  from  interfering  elements. 

The  following  table  shows  the  accuracy  of  the  method 
for  ore  and  slag  in  the  presence  of  impurities : 


Sample 

%  Cu  Content 

1  gram  slag 

0.66.0.66,  0.64 

1  :       in  -1  ::'.         Ill  iiuMiL'rams  Sb 

0.64,  0  65 

1  gram  slag  +  50  milligiams  Sb 

0  65 

1  gram  slag  -*-  50  milligrams  As 

0  66,  0.63 

1  gram  slag  +  20  milligrams  Bi 

0.65,0.64,  0  64 

1  gram  slag  4-  50  milligrams  Mo03 

0.65,0.66 

1  gram  ore 

2  06.  2  06,  2.05 

1  gram  ore    -f  10  milligrams  Sb 

2.06,  2.06 

1  gram  ore    +  50  milligrams  Sb 

2.05,  2.04 

1  gram  ore    +  50  milligrams  As 

2.04,  2.03 

1  gram  ore    4-  50  milligrams  Bi 

2  05,  2.06 

1  gram  ore    ■+-  50  milligrams  Mo03 

2  06,  2.06 

1  gram  c ,e    +10  milligram-  Se 

2  09,  2  09 

1  gram  ore    -j-  10  milligiams  Te 

2  06,  2  07 

Of  all  the  metals  added,  it  will  be  seen  that  selenium 
alone  interfered,  and  that  to  only  a  slight  extent.  Selen- 
ium and  tellurium,  when  electrolyzed  in  either  an  acid  or 
alkaline  solution  with  pure  copper,  are  precipitated  with 
it,  and  probably  the  only  reason  they  do  not  precipitate  in 
this  ease  is  that  they  are  combined  with  the  precipitated 
ferric  hydroxide  and  so  are  removed  from  the  influence 
of  the  electric  current. 

A  great  many  tests  were  made  to  determine  what  effect, 
if  any,  this  method  would  have  on  the  platinum  elec- 
trodes. These  tests  show  that  with  the  temperature  and 
amount  of  current  recommended  the  electrodes  lose  weight 
a  very  little  faster  than  they  do  in  ordinary  acid  electrol- 
ysis. Of  course  this  is  a  disadvantage,  but  as  the  loss  is 
only  about  0.0001  gram  in  four  to  six  determinations  it 
is  a  very  slight  one.  With  higher  current  densities  or 
warmer  solutions  the  loss  may  be  slightly  higher  but  is 
never  excessive.  Some  attempts  were  made  to  use  this 
method  with  stationary  electrodes,  but  the  precipitated 
hydroxides  hindered  a  free  circulation  of  the  liquid  and 
the  results   were  not  very  satisfactory. 

I  think  that  anyone  who  gives  this  method  a  fair  trial 
and  follows  directions  closely  will  have  no  difficulty  in 
getting  very  good  results  on  any  slags  or  low-grade  ores, 
no  matter  how  impure  they  may  lie. 


Cfeloirsifi®  Essplosaosas  lira 

An  explosion  of  potassium  chlorate  was  recently  traced 
by  Floyd  E.  Rowland,  of  the  University  of  Illinois,  to 
the  use  of  sulphur  for  sealing  in  wooden  handles  to 
porcelain  pestles  (Journ.  In'd.  Eng.  Client.,  June,  1916). 
A  little  of  the  chlorate  worked  in  between  the  wood  and 
porcelain  while  grinding  chlorate  and  violently  exploded 
when  the  pestle  was  again  put  into  service.  The  partic- 
ular pestle  was  of  German  make,  but  whether  this  is  a 
common  method  of  sealing  in  that  country  is  not  known. 
s£ 

That  Colloidal  Platinum  Cannot  Be  Detected  in  ores  was 
disproved  by  J.  Loevy,  "Chem.  Ztg.,"  p.  2S7.  1915,  who  added 
colloidal  gold  and  platinum  to  ores  and  then  assayed  them, 
recovering  from  98  to  99.6%  of  the  two  metals.  This  seems 
to  dispose  of  the  choicest  argument  of  the  "green  gold" 
Adirondack-mine  promoters. 
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SYNOPSIS — Details,  vn  addition  to  those  pre- 
viously published,  about  the  methods  of  testing 
aluminum  dust.  Possible  sources  of  error  are  con- 
sidered and  the  means  of  correcting  them  when 
iir,  essary. 

In  reference  to  my  article  on  "Estimating  Metallic 
Aluminum  in  Aluminum  Dust."  that  appeared  in  the 
Journal  of  May  6,  1916,  1  wish  to  point  out  certain  addi- 
tional particulars  concerning  the  two  methods  described. 
At  the  same  time  1  desire  to  correct  an  error  in  one  of  the 
figures  given  at  the  fool  of  page  813,  column  2,  where 
it  is  stated  that  1  c.c.  II  at  -tan. lard  temperature  and 
pressure  =  0.0900-!  mg.  H  =  0.8099  mg.  Al.  Taking  1 
i.e.  II  at  standard  temperature  and  pressure  as  =  0.0896 
mg.  (the  figure  usually  accepted),  it  follows  that  1  c.c. 
of  II  under  standard  conditions  =  0.80296  mg.  Al.  In 
our  calculations  we  adopt  the  figure  0.803  for  simplicity, 
this  being  as  close  an  approximation  as  can  be  obtained 
in  actual  work. 

Study  of  the  Gasometric  Method 

The  gasometric  method  has  been  made  the  subject  of 
further  study  in  our  laboratory,  mainly  for  the  purpose  of 
establishing  a  standard  method  of  testing  that  would  be 
applicable  to  all  samples,  whether  containing  coarse  par- 
ticles or  not.  It  was  not  intended  to  use  the  method  for 
ordinary  routine  work,  as  it  is  too  complex  and  the  neces- 
sary calculations  would  be  an  objection.  Certain  points 
noted  here  were  overlooked  in  the  original  description. 

The  following  factors  are  involved  in  all  determina- 
tions: Temperature  of  gas  measured;  pressure  of  gas 
measured ;  tension  of  aqueous  vapor  in  collected  gas ; 
volume  of  air  expelled  with  the  hydrogen ;  variations  in 
volume  of  generating  and  receiving  vessels  and  solubility 
of  gases  in  water  displaced. 

The  first  three  factors  are  allowed  for  in  the  formula 


V0 


Vil!  —  T) 


With  regard  to  the  fourth  point,  the  volume  of  air  ex- 
pelled, it  must  be  noted  that  even  when  the  same  flask  and 
same  volume  of  liquid  are  used  in  all  tests,  the  amount 
of  air  expelled  is  not  a  constant,  but  a  variable  depending 
on  the  initial  temperature  and  pressure.  We  determine 
the  original  volumes  of  generating  and  receiving  flasks 
by  filling  with  water  to  the  mark  reached  by  the  stopper  in 
each  case  and  measuring  this  water  in  graduated  columns 
or  burettes.  These  vessels  record  the  correct  volume  only 
ftt  some  definite  temperature  (in  our  instrument  this  is 
17.5°  C),  and  a  correction  has  to  be  made  at  all  other 
temperatures,  depending  on  the  difference  between  the  co- 
efficients of  expansion  of  glass  and  water  (see  table  in 
"Sutton's  Volumtric  Analysis."  8th  ed.,  p.  26).  Table  1 
shows  the  extremes  of  variation  for  the  measurements  in- 
volved in  our  tests. 

•Metallurgical  chemist.  Oakland.  Calif. 


At  the  end  of  the  operation,  when  wafer  is  allowed  to 
flow  back  into  the  generating  flask  a  hub  hie  of  gas  of  about 
3  c.c.  always  remains;  tins  must  not  be  ignored,  but  by 
transferring  receiver  and  generator  to  a  body  of  water 
sufficiently  deep,  the  bubble  may  easily  be  passed  through 

TABLE   1.     EXTREMES  OF  VARIATION   IN  TESTS 
Temperature. 
Deg.  C. 


atihK  Flask,  c.c. 

Total  Volumi   of 
Eli  a  e  ing  Fla.sk,  c. 

164.9 

165.0 
11,;,  2 

519  2 

519  6 

520  I 

a  funnel  (..  the  receiving  flask  and  added  to  the  main 
volume  of  gas   therein. 

We  have  as  vet  devised  no  new  means  of  estimating 
the  error  due  to  solubility  of  gases  in  water,  hut  our  re- 
sults clearly   indicate  that   it   is  trifling  in   at nt  and 

falls  far  short  of  the  theoretical  maximum  calculated  from 
data  given  by  T.  E.  Thorpe  ("Manual  of  Inorganic  Chem- 
istry," Vol.  I).  This  authority  gives  the  number  of  cubic 
centimeters  dissolved  by  100  c.c.  of  water  as  follows: 
Oxygen,  3;  hydrogen,  1.93;  nitrogen,  1.5.  If  these 
amounts  had  been  dissolved,  our  recorded  percentage  of  Al 
would  have  been  less  than  the  truth  by  6  or  ;';  .  but  actual 
tests  have  in  several  cases  recorded  over  99%  of  Al.  show- 
ing that  the  actual  error  must  certainly  be  less  than    1%. 

Measurement  of  tin.  final  volume  of  gas  is  best  made 
indirectly,  by  noting  the  residual  volume  of  water,  after 
equalizing  pressure  as  described  in  the  article  of  May  6. 
This  water  is  measured  bj  pouring  into  a  burette  and  its 
amount  deducted  from  the  corrected  volume  of  wafer  fill- 
ing the  entire  receiving  flask  at  the  final  temperature,  up 
to  the  mark  on  neck  reached  by  cork  of  leading  tube. 

Possibly  the  most  accurate  method  would  be  to  add 
the  necessary  amount  of  oxygeD  and  explode  the  hydrogen 
in  a  eudiometer,  thus  eliminating  the  correction  for  ail 

TABLE  2.     POSSIBLE  ERRORS  IN  DETERMINATION 


Variation  in 
Condition 

Variation 
Per  Cent. 

±0.5°  C. 
±1  m.m. 
±lc.e. 

±0.35 

±0.20 
±0.30 

Temperature 

Pns;.ure 

Final  volume 

in  the  generating  flask,  hut  this  might  he  inconvenient  as 
the  volume  to  be  dealt  with  is  rather  large.  If  the  amount 
of  hydrogen  were  much  reduced,  as  by  taking  less  Al  dusl 
for  the  test,  the  errors  of  measurement  ami  observation 
would  become  too  serious. 

In  our  determinations,  taking  in  all  cases  200  mg.  of 
Al  dust  for  a  test,  the  possible  errors  may  he  stated  as  in 
Table  2. 

Gasometric  Method  with  Sodium  Eydrate 

Since  metallic  iron  dissolves  in  hydrochloric  acid  with 
evolution  of  hydn  is  thought  that  this  source  of 

error  could  fie  eliminated   by  utilizing  the  reaction. 
Al  -f-  NaOH  +  II,<>  =  NaAlO,  +  3  II 

The  theoretical  amount  of  hydrogen  obtainable  by  dis- 
solving a  given  weight  of  Al  is  the  same  as  with  IK 'I.  bul 
metallic  iron  is  insoluble  in  caustic  soda.  Using  50  c.c. 
of  a  •."  r  solution  of  NaOH  for  200  mg.  of  the  dust,  the 
reaction  starts  almost  instantaneously  in  the  cold,  and 
pro,  y:_'(h  for  some  time  without  artificial  heat.  A  precipi- 
tate, apparently  consisting  of  ferric  hydroxide,  hydrated 
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silica  and   perhaps  alumina,   remains  in  the   generating  July  18— Fluorspar  mines  in  Illinois  closed  on  account 

[s  with  water  and  entangles  the  of  sink,'  initiated   by  Western   Federation  of  Miners. 

ial  gas  in  small  bubbles,  bul   this  can  generally  be  July    19— Announcement  that  Hayden,   Stone  &   Co.- 

remedied  after  transfer  to  the  receiver,  by  corking  the  lat-  bad  acquired  a    predominant  interest   in   the  American 

ating  brisklv.  Zinc,  Lead  and  Smelting  Co. 

Contrary    to   the  supposition,  the  results  with    NaOH  July  20  -Engels  Copper  Co.,  oi    California,  paid  in- 

were  generally  slightlj  higher  than  with  HC1,  as  will  be  itial  dividend. 

seen  in  Table  3.  •'"'>   '- '  — ' ',:l"'   Metal  ani'  Tunnel  Co.  declared  initial 

rABLE  3    results  of  gasometric  tests  dividend  of  50c. 

'MfM"anAu"sui,t)'m  July    25— TJuitecl    States    Steel    Corporation    reported 

B??IF       Bp  ,w'"n  earnings  for  second  quarter  of  1916  to  be  greater  than 

Description                                  U',                  "' ■  P                          ill         i         i          v    ■  i       '7      f    -,  r- 

1          Pure  aluminum  granules 99-6             99.0  any  similar  period;   declared   extra   dividend  of   1%   on! 

S^aa':';;;:^;:;;;;':;,-,                         ni            8:8  common   stock.— Fire   at    Mammoth   copper   mine.    Cali- 

i          Low:grade  aluminum  dual                          76.4             77.2  fornia,  destroyed  boarding  house,  warehouse  and  aerial 

5             Medium  aluminum  dust »&.->                 ju  /  . 

Samples  3. 4  and  5  represent  prod   cl     o   tained  in  Charles  Butters  &  Co.'s  tramway    terminal. 

1"bnt           .           ,,.,,••        ,  i.  4.         i  July ' 26— First   National   Copper   Co.   declared   initial 

The  volumetric  method  with  ferric  sulphate  and  per-  (1|V|(,',]1(,  (if  .,v 

manganate  described  in  the  previous  article  remains  the 
only  one  rapid  and  simple  enough  for  routine  testing.    It 

has  been  simplified  and  improved  by  adopting  a  standard  Aflvnirfi   IR(©]b@IP^   ^©E&iaes3 
solution  of  acid  ferric  sulphate,  consisting  of  100  grams 

pure  ferric  Bulphate  to  which  distilled  water  is  added  and  Alvm  Robert  Kenner  was  drowned  on  July  4  while 

then  250  c.c.  of  concentrated  sulphuric  acid.     This  mix-  bathing  in  a  small  lake  m  a  public  park  near  Nevada 

.  heated  to  boiling  until  the  ferric  sulphate  has  com-  City,  Calif.,  to  which  place  he  Lad  recently  gone  to  in- 

pletely  dissolved,  then  cooled  and  finallv  made  up  to  a  liter  spect  the  Big  Murchie  mine  preliminary  to  its  acquisij 

with  distilled  water.     For  each  test  on  100  mg.  of  dust,  tion  by  his  New  York  company,  the  Rio  Plata  Mining 

50  c.c.  of  this  standard  solution  is  used.     More  uniform  Co. 

results  are  obtained  than  when  the  dry  salt  is  added  before  Mr.  Kenner  was  horn  in  1885.  and  was  graduated  from 

acidulating.  *ne  Colorado  School  of  Mines  in  11)07,  after  a  preliminary 

I   may  add  that  attempt.-  to  check  the  accuracy  of  the  training  at  the  Armour  Institute  of  Technology,  Chicago. 

other  processes  by  gravimetric  methods  were  not  altogether  Later  at  Chloride,  Ariz.,  he  will  be  remembered  by  the 

satisfactory.     In  the  phosphate  method  a  portion  always  many   friends   that   he  made  while   superintendent  of  a 

passed  through  the  filter  and  further  boiling  of  the  tilt  rate  "due  there. 

was  required  for  its  recovery;  nevertheless,  the  final  re-  During  the  early  days  of  the  first  Villa  revolution  in 

suits    were  generally   too   high,   and   the  method   proved  Mexico  he  was  superintendent  of  a  large  mine  at  Parral, 

tedious  and  troublesome.  hi  the  State  of  Chihuahua,  where  he  remained  until  the 

In    the   oxide   method   the  final   precipitate   could    not  Mexicans   destroyed   the   railroad   over   which   the    mine 

■  irately  weighed  except  in  a  closed  vessel,  as  it  in-  shipped   its  ore  to  the  smelter,  and  the  property  closed. 

in  weight  rapidly  on  the  balance;  it  seems  to  be  The  management  of  the  Rio  Plata  silver  mine  southwest 

hygroscopic,    perhaps    owing    to    persistent    retention    of  of   the   City   of    Chihuahua   called   Mr.   Kenner   to   that 

trace    oi  sodium  chloride.  property,  and  the  shipments  of  silver  bullion  made  under 

2j  his  superintendency  are  evidences  of  his  ability.     Other 

CUm.  Onaollogy   off  Mnimaiag   ffoiP  properties  of  ureal  value  were  purchased  under  the  direc- 

TT      u         11  OH  if  ^'011  °*  *"'r'  """"enner  'n  Mexico  by  his  company. 

JmlLyB    11  Jll©  He   wag   a    frequent   contributor   to   the*  Journal   and 

July  1 — Time  limit  for  purchase  of  Tamarack  by  Calu-  b\    his   death   the   mining  fraternity   loses   one   who   had 

met  &   Hecla  expired;  deal  was  blocked  by  litigation.  a  bright  future  and  would  have  gone  far  in  his  chosen 

July  :! — Supreme  Court  of  Nevada  affirmed  decision  of  profession. 

lower  courl    in   the  apex  suit   in   favor  of  West   End  com-  :+: 

pany,  of  Tonopah ;  suit  was  brought  by  the  Jim  Butler. —  ^     ,,0^           „       ^,70     n„     -n    trn- 

Yuba     No.     15    dredge    at     llanimonton,    Calif.,    started  GadUffOFEMa    Maclfeel    DllSCOVeiFy 

ng-  In  view  of  the  public  interest  in  metals  entering  into 

July   6 — Earthquake    in    Sicily   did   much   damage   to  war  supplies,  a  concise  report  on  the  discovery  of  nickel 

sulphur  mine-  near  Caltanissetta ;  about  100  miners  said  in  San  Diego   County.   Calif.,  published  by  the  United 

to  have  been  buried.  States  Geological  Survey,  is  timely.     The  author  of  the  ; 

Steel    Corporation    officially    an-  report  is  F.  C.  Calkins,  who  describes  the  deposit  and 

absorption  of  Pennsylvania  Steel  and  Maryland  makes  suggestions  for  further  prospecting. 

Steel  companies.  The  nickel  deposit  is  an  irregular  body  in  a  dark  ig- 

Bill,  containing  clause  taxing  cop-  neous  rock    (gabbro)    and   is  shown   by  Mr.   Calkins  to 

per  companies,  passed  by  the  House  of   Representatives,  have  an  origin  similar  to  that  attributed  by  most  geolo- 

•'         ,:i— Aim                               and  SmeltingCo.de-  gists  to  the  famous  deposits  at  Sudbury,  Ont.     The  nickel 

lividend  on  its  prefe  occurs  in  an  iron-nickel  sulphide  (probably  polydymite), 

■,ul                                                        er  Co.   declared  in-  and  assays  of' more  than  4%   of  nickel   have' been   ob- 
tained.    Copper    is    also    present    in    quantities    ranging 

ill             Co.  celebrated  its  from  a  trace  to  2.4%,  and  conditions  are  favorable  for 

centennial.  the  presence  of  platinum. 
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Another  report  by  the  same  author  describes  a  deposil 
of  molybdenite,  also  in  San  Diego  County.  The  molyb- 
denum prospect  is  located  in  a  dike  of  fine-grained  granite 
(aplite)  containing  an  average  of  much  less  than  1% 
of  the  mineral  molybdenite  (molybdenum  sulphide). 
Only  one  prospect  has  been  located  thus  far,  but  the 
surrounding  country  is  favorable  for  the  discovery  of 
others. 

These  reports  are  published  together  as  Bulletin  640- 
D,  which  may  be  obtained  Tree  on  application  to  the 
Director,  United  States  Geological  Survey,  Washington, 
D.  C. 

W©<o><eU  ©ills  Suanfts\lh)Il@  foa* 

In  taking  up  this  work,  which  had  for  its  object  the 
finding  of  oils  best  adapted  to  accomplish  certain  things, 
the  Forest  Products  Laboratory  of  the  Department  of 
Agriculture,  which  is  interested  in  finding  uses  for  by- 
products from  wood  distillation,  was  represented  by  R. 
A.  Palmer.  The  Bureau  of  Mines,  which  is  interested  in 
finding  supplies  of  suitable  flotation  oils,  was  represented 
by  0.  C.  Ralston,  and  the  Department  of  Metallurgical 
Research  of  the  University  of  Utah,  which  is  doing  co- 
operative work  with  the  Bureau  of  Mines,  was  repre- 
sented by  G.  L.  Allen.  The  testing  of  flotation  oils  has 
occupied  a  large  part  of  the  time  of  the  testing  depart- 
ments of  various  companies  using  the  flotation  process  in 
the  treatment  of  their  ores.  The  great  differences  in  ores 
and  in  oils  have  made  such  work  necessary,  as  it  has  not 
been  possible  to  select  the  oil  best  suited  for  the  purpose 
without  trial  of  many  kinds.  In  fact,  individual  ship- 
ments of  flotation  oils  from  the  same  manufacturer  will 
often  differ  so  radically  that  the  millmen  have  been  forced 
to  test  every  lot  of  flotation  oil  before  its  use  in  the  mills. 

Further,  although  almost  every  imaginable  product  of 
the  distillation  of  wood,  from  alcohol  to  pitch,  has  been 
tested  in  a  more  or  less  perfunctory  manner  by  various 
people,  few  companies  have  allowed  the  results  of  their 
tests  to  he  made  public.  This  work  was  undertaken  for 
the  purpose  of  obtaining  reliable  data  regarding  the  value 
as  flotation  agents  of  a  number  of  products  that  are  ob- 
tained from  the  distillation  of  wood  by  different  method-, 
and  incidentally  to  determine  whether  some  of  the  prod- 
ucts not  used  at  present  could  be  used.  It  was  thought 
that  if  such  products  can  be  used  as  flotation  agents,  then 
their  use  would  serve  to  increase  the  number  of  oils  and 
other  products  available  for  flotation  purposes.  It  was 
also  hoped  that  it  might  be  possible  to  discover  a  substi- 
tute for  some  of  the  most  effective  but  comparatively 
high-priced  oils  which  are  now  used  for  flotation  purposes. 

Three  Types, of  Ores  Treated 

Three  ores  were  chosen  for  tests  of  the  series  of  oil 
samples  herein  described.  Ore  A  was  from  the  mine  of 
the  Arthur  Zinc  Mining  Co.,  near  Ruby  Valley,  Xev.  It 
was  chosen  on  account  of  its  simplicity.  It  consisted 
mainly  of  galena,  sphalerite  and  quartz  minerals,  which 
were  crystallized  in  such  a  way  that  they  could  be  broken 
away  from  each  other  by  crushing  to  the  size  necessary 
I  or  flotation.     Ground  quartz  was  mixed  with  it  to  make 

•Excerpt  from  an  article  by  R.  C.  Palmer,  G.  L.  Allen  and 
CI.  C.  Ralston  to  be  presented  at  the  Arizona  meeting  Septem- 
ber. 1916.  of  the  A.  I.  M.  E..  by  permission  of  the  director. 
1'nited  States   Bureau   of  Mines. 


it  sufficiently  low  grade.  Any  marked  tendency  of  one 
mineral  to  tloat  in  preference  to  another  i  ould  be  observed 

with  such  a  "free"  ore.  Consequently,  the  value  of  the 
oil  for  differentia]  flotation  of  mixtures  of  galena  and 
sphalerite  could  be  observed;  also  the  conditions  which 
allowed  the  besl  extraction  or-  the  cleanest  concentrate  of 

any  of  these  minerals  with  any  given  oil. 

Ore  B  was  the  heavier  sulphide  ore  from  Cripple  Creek, 

Colo.    This  siliceous  ore  contains  some  pyrite,  son old 

and  silver  as  the  tellurides,  sylvanite  and  calaverite,  and 
other  tellurium  minerals.  The  tests  on  this  ore  would 
allow  observations  on  the  flotation  of  pyrite  as  well  as 
of  the  famous  Cripple  Creek  gold  telluride  minerals. 
Wherever  the  pyrite  contains  gold  it  would  he  desirable 
to  float  it,  while  barren  pyrite  ought  to  lie  kept  with  the 
gangue.  Hence  the  tests  should  be  carried  on  with  an 
ore  containing  both  types  of  minerals,  as  was  done  in 
this  case.  This  -ample  was  furnished  by  the  Golden 
Cycle  Mining  and  Milling  Co. 

The  ore  C  was  the  Utah  Copper  Co.'s  milling  ore  from 
the  mine  at  Bingham.  A  great  many  copper  minerals 
are  present  in  this  ore — chalcopyrite,  cupriferous  pyrite, 
etc.  The  gangue  is  siliceous,  and  the  ore  is  well  known. 
It  is  a  hard  ore  to  treat  by  flotation,  and  nearly  any  oil 
that  will  treat  it  is  almost  sure  of  success  with  most  other 
copper  ores.  One  peculiarity  of  the  Utah  Copper  ore  is 
that  it  is  much  easier  to  float  in  an  alkaline  solution. 

Each  of  the  ores  was  tested  with  three  different  tests — ■ 
an  acid  test,  an  alkaline  test  and  a  test  run  in  neutral 
water.  The  water  used  in  all  the  flotation  tests  was  the 
Salt  Lake  City  water.  It  contains  a  small  amount  of 
lime,  so  that  the  water  used  in  the  "neutral"'  tests  was  in 
fact  slightly  alkaline.  This  method  of  testing  was  adopt- 
ed for  the  reason  that  it  is  known  that  some  oils  will 
refuse  to  work  at  all  in  neutral  solution,  although  thej 
do  good  work  in  acid  solution.  Others  are  more  success- 
ful in  alkaline  solutions. 

A  flotation  testing  man  must  be  an  opportunist  and 
seize  on  the  best  conditions  for  flotation  as  he  is  able  to 
see  them  in  his  machine  when  varying  the  conditions, 
such  as  amount  of  agitation,  depth  of  pulp  in  machine, 
amount  of  oil.  amount  of  acid  or  alkali,  temperature,  etc. 

A  Janney  test  machine  was  used  for  all  this  work. 
Our  reason  for  using  this  machine  is  that  it  permits  of 
quick  work  and  is  so  designed  that  practically  every  parti- 
cle of  flotation  concentrate  and  tailing  can  be  recovered 
and  weighed,  while  many  other  machines  have  inaccessible 
corners  where  some  of  the  material  escapes. 

The  extractions  were  calculated  by  the  following  well- 
known  formula,  which  does  not  require  weights  of  the 
products  involved : 

1 //  t  ir 

&(e       t) 

where  the  analyses  of  the  head,  or  original  ore,  tailing  and 
concentrate  arc  represented  by  the  letters  in  the  equation. 
This  formula  assumed  that  any  middling  produced  can 
be  separated  into  com  cut  rate  and  tailing.  Each  test  was 
"roughed"  and  "cleaned."  The  rough  tail  was  final, 
but  the  concentrate  was  poured  back  into  the  machine 
with  more  water  and  a  clean  concentrate  and  middling 
produce.  1. 

The  oils  tested  in  these  experiments  were  furnished 
by  the  Forest  Products  Laboratory,  Madison.  Wis.  Most 
of  them  were  cither  commercial  samples  or  where  pro- 
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duced  in  the  laboratory  in  semi-commercial  apparatus  un- 
der  conditions  entirely  comparable  with  plant  practice. 

The  following  is  a  somewhat  detailed  description  of  the 
different  oils  which  are  most  interesting  on  account  of 
being  immediately  available  at  low  prices  and  because  they 
ran  be  used  in  small  amounts  with  success. 

No.  11  was  a  commercial  wood  oil  produced  in  the  de- 
structive distillation  of  hardwood,  the  particular  species 
in  this  case  being  maple  and  birch.  The  specific  gravity 
of  the  oil  was  0.934  at  21°  C.  The  chemical  composition 
of  this  oil  is  unknown,  but  it  is  practically  a  waste  prod- 
uct and  is  burned  for  fuel  in  most  plants.  It  is  an  excel- 
lent solvent,  and  a  small  amount  is  sold  for  that  purpose. 
A  coid  of  hardwood  gives  on  an  average  about  2  gal.  of 
this  oil,  and  the  production  in  all  the  hardwood  distillation 
plants  is  probably  close  to  2.500,000  gal.  annually.  It 
i  on  1,1  probably  be  bought  for  $0.10  to  $0.15  per  gal.  f.o.b. 
plant,  as  this  is  the  price  usually  paid  for  it  in  the  crude 
condition  for  a  solvent. 

No.  18  was  a  crude  hardwood  tar  just  as  it  settled  out 
of'  the  pyroligneous  acid.     On  distillation  the  sample  gave 
12%  pyroligneous  acid,  8%  wood  oil,  42%  wood  creosote 
oil   and   389?    wood   pitch.     The  specific  gravity  of  the 
combined  wood  oil  and  wood  creosote  was  1.067  at  21°  C. 
Excluding  the  wood  oil,  about  15  gal.  of  this  tar  is  pro- 
duced per  cord  of  hardwood,  making  available  per  year 
over  20,000,000  gal.  of  this  crude  tar.     This  tar  with"  the 
wood  oil  and  pyroligneous  acid  removed  is  generally  used 
for  fuel  at  the  distillation  plant,  where  it  is  worth  about 
$0.03  per  gal.  for  this  purpose,  in  comparison  with  the 
normal  prices  for  other  kinds  of  fuel.     It  could  probably 
lor  $0.05  to  $0.06  per  gal.  f.o.b.  plant. 
No.  15  was  an  entirely  different  tar  product  produced 
in  the  distillation  of  hardwood.     After  the  pyroligneous 
has  been  allowed  to  stand  to  settle  out  the  oily  tar, 
it  contains  a  tar-like  substance  dissolved  in  it  which  has 
removed  before   the  liquor  can  be  worked  up  into 
alcohol  and  acetic  acid.    The  yield  of  this  "dissolved  tar'' 
or  "residual    tar"   or  "acid   water  tar"   or   "copper   still 
tar,'"'  which  are  the  various  names  given  to  it  in  the  plants, 
i  6  to  8  jiil.  per  cord,  making  a  total  production  in 
the  United  States  of  about  it.000.000  gal.  per  year.     It 
i-   strictly  a   waste   product   at   present,   although  worth 
aboul  $0,025  per  gal.  as  fuel.     It  could  probably  be  ob- 
I  i  $0.05  per  gal.  at  the  plant. 
No.    16  is  a   1  •">','    water  solution  of  the  water-soluble 
portion  of  No.   15,  just   described.     The  specific  gravity 
of  the  solution   was    L.063    at  21°   C.     This  sample  was 
the  ralue  of  the  water-soluble  por- 
tion as  whole  tar. 

flotation   of  these  three  ores  with 
He  contained  in  Tables  1  to 

In  Tab      L 1       mal    -    of  thi nitrate  and  tailing 

iven.     In  the  other  two  tables  only  the 
samples  arc  given.     Accom- 
pany; cone   itrate  samples  in  each 
i  straction    obtained.     The 
tnd  alkaline  solutions  for  each  oil 
is  givi 

It  Ci  :  many  of  the  oils  give  fully  as  satis- 

fai  t'".-  practii  ally  nil  the  minerals 

tested.    I' •■'  und  work.  No.    IS  seems  to  have  given 

etal     u  3ted,  together  with 
fair  gi  [\   will  he  remembered  that 

this  is  the  crud-  hardwood   tar  which  has  settled  out  of 


the  pyroligneous  acid.  It  is  a  pleasant  surprise  to  find 
that  No.  16,  the  15%  solution  of  No.  15  in  water,  is  so 
efficient  in  comparison  with  No.  15.  Here  is  something 
which  is  really  not  an  oil,  because  it  is  completely  soluble 
in  water.  It  is  satisfactory  for  all  the  minerals  except 
the  copper  minerals  of  ore  C. 

Preliminary  Results  Encouraging 

The  extractions  of  the  gold  in  the  Cripple  Creek  ore 
and  the  grades  of  concentrate  are  surprisingly  good. 
Oils  18,  15  and  16  seem  to  be  capable  of  producing  the 
highest-grade  concentrates.  By  further  treatment  of  the 
tailing  it  should  be  possible  to  get  even  higher  extractions, 
although   the   grade  of  the   total   concentrate   would   be 

TABLE  I.     TESTS  ON  ORE  A  IN  NEUTRAL,  ACID  AND  ALKALINE 
SOLUTIONS     WITH      DIFFERENT      OILS 


Analysis  Head:  Tests  on  Pb,  3.4%;  Zn, 

4.74% 

Total   Tota 

Total 

Lead 

Zinc 

Oil,     Acid, 

Alkali 

% 

% 

% 

% 

Remarks 

Total 

Lb.       Lb. 

Lb. 

Ex- 

Ex- 

Oil     Character  of  Oil 

Time, 

per       per 

per 

trac- 

trac- 

No. 

Min. 

Ton     Ton 

Ton 

tion 

tion 

1  17 

1.11      

57.2 

92.6 

20.4 

58,2 

10 

0  18       ... 

0  3 

2  3 

11    Hardwood  "wood 

1  16 

0.94     3  6S 

37  9 

88.7 

34  2 

72^6 

oil" 

i  15 

0.17  '  3.68 

0.4 

1.4 

15 

1  29     

•i.O 

48.0 

97  2 

32  0 

64  8 

1    5 

0   1 

1.8 

i  17 

1. 35     ! ! ! ! 

48  6 

97"!  2 

28.0 

68.4 

3 

0.1 

17 

18    Crude  hardwood 

1  19 

1   24     3  6S 

37.7 

982 

33  4 

76  5 

"settled  tar" 

6 

0  1 

1.2 

20 

1 . 70      !      ! 

2^6 

48.7 

98  0 

27.9 

63!  4 

I    4 

0.1 

1.9 

i  20 

1   44 

59  2 

79  4 

16  2 

30l2 

7 

0.7 

3.5 

1.5    "Dissolved  hard- 

1 15 

L44     5!52 

32,8 

88.7 

13  0 

69  .8 

wood  tar" 

1  10 

0  72     3.68 

0.4 

19 

20 

1   44      .... 

4.6 

66.7 

73  0 

38  1 

30  3 

1    8 

10 

3  4 

,  13 

1! so    ! ! '. ! 

55  1 

90  2 

22.0 

43.7 

5 

0.4 

2.9 

16    Water  solution  of 

1  19 

1    SO     7  36 

30.3 

92^2 

40  5 

77  2 

No.  15 

1    4 

0  3 

1.2 

19 

1 '.  80     '.'.'.'. 

i'6 

53  7 

77  i 

23  3 

44 '7 

I    4 

0  8 

2.9 

TABLE  2.     TESTS  ON 

ORE  B  IN   NEUTRAL, 

ACID 

AND 

ALKALINE 

SOLUTIONS  WITH  DIFFERENT  OILS 

Analysis  Head:     Gold,  0.608  Oz 

per  Ton;  Iro 

1.  5  2  % 

Total 

Total 

Total 

Gold 

Iron 

Total         Oil, 

Acid, 

Alkali, 

Time,      Lb.  per 

Lb.  per    Lb.  per    Oz.  per 

Extra 

Extfl 

Oil  No.    Min.           Ton 

Ton 

Ton 

Ton 

tion 

tion 

24          1    11 

0.00 

0  0 

4.72 

82.5 

8 

5 

31.9 

11 

22          1.11 

3.68 

0  0 

6.12 

75. S 

17 

2 

41.1 

23          1    11 

0  00 

4.0 

5.64 

82.3 

13 

4 

14.8 

22          1.8 

0.00 

0  0 

0.34 

78.2 

13 

2 

17.7 

IS 

21          15 

3.68 

0  0 

1   52 

7S.0 

14 

3 

19.6 

22          15 

0  00 

1  0 

1.60 

81.2 

13 

1 

6.2 

23          2,88 

0  00 

0  0 

5.06 

82.3 

5 

7 

0  0 

1.5 

21          2.88 

3.68 

0  0        13.80 

74.8 

9 

6 

11.8 

21          2  88 

0  00 

1  0 

5.80 

76.0 

7 

4 

6  2 

21          2  4 

0.00 

0  0        10  10 

81.3 

8 

6 

31   5 

16 

21          2  4 

3.68 

0  0 

2  60 

81.2 

0  0 

21          2  4 

0  00 

1  0 

7.88 

78.7 

11 

7 

27.3 

TABLE  3.      TESTS  ON 

ORE 

2  IN  NEUTRAL, 

ACID 

AND 

ALK. 

\DINE 

S(  U.UTIONS  WITH  DIFFERENT  OILS 

Heads:     Copper, 

1.58% 

Total 

Total 

Total 

Tot 

il 

Copper 

Time          Oil,  Lb. 

Acid,  Lb. 

Alkali 

Lb. 

Oil  No.            Min.           per  Ton 

per  Ton 

per  T 

on 

% 

Kxlci.  timi 

20 

0  92 

0.00 

0 

15.95 

29  3 

11 

21 

1.48 

7.36 

0 

I 

21 

1    29 

0.00 

6 

16.15 

S 

2  6 

20 

1   S 

O  00 

0 

6.45 

51,2 

is 

20 

I   5 

7.38 

0 

2.48 

20 

1.2 

0  00 

4 

22.2 

68  2 

21 

1.44 

0  00 

0 

5.84 

4  3 

15 

21 

1.44 

7.36 

0 

2  77 

23 

1.44 

0.00 

4 

8.17 

3   1 

17 

2  1 

O  00 

0 

4.50 

33  6 

16 

18 

2.7 

7.36 

0 

1.72 

23 

2.4 

0.00 

8 

7.94 

3^9 

cut  clown.  No  attempts  to  run  tests  in  this  manner  were 
made.  The  relatively  high  grade  of  the  heads  in  the 
tests  on  the  Cripple  Creek  ore  leaves  tailing  in  all  these 
tests  too  high  to  compare  favorably  with  roasting  and 
eyanidiag.  Hence,  further  work  in  adaptation  of  these 
oils  to  give  higher  extractions  would  have  to  be  done. 
This  is  a  question  of  mechanical  manipulation  with 
which  every  flotation  experimenter  is  familiar.  The 
extractions  of  the  iron  in  the  Cripple  Creek  ore  are  very 
poor  with  all  the  tests.     As  the  ore  was  ground  dry  in  a 
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laboratory  sample  pulveriser,  this  is  rot  surprising,  for 
pyrite  is  peculiarly  sensitive  to  oxidation  during   such 

grinding  and  will  not  float  well.  Not  being  an  important 
mineral  in  this  case,  the  method  of  preparation  of  the 
sample  did  not  matter.  It  is  interesting  to  note  that 
No.  11,  the  "wood  oil,"  was  the  oil  that  gave  best  extrac- 
tions of  tin'  iron.  As  was  expected,  the  Utah  Copper  ore 
usually  floated  best  in  alkaline  solutions,  oils  11  and  15 
doing  the   best   work. 


All  records  for  tungsten  production  by  any  country  for 
12  months  have  been  broken  by  the  output  of  the  United 
States  for  the  past  six  months.  This  production  is  esti- 
mated by  Frank  L.  Hess  at  3,290  short  Inns,  carrying 
W'n  .  valued  at  $0.1 13,000.  says  a  bulletin  of  the 
\   United  States  Geological  Survey. 

The  domestic  demand  for  tungsten  was  uot  satisfied 
by  this  enormously  increased  output  over  former  years, 
however,  as  is  shown  by  the  importation  of  1,520  tons 
of  foreign  ores  valued  at  $3,449,311  during  the  first  five 
months  of  the  year.  While  most  of  this  imported  ore 
came  from  Peru,  Bolivia  and  Argentina,  some  came  from 
Mexico  and  Japan. 

Imports  of  tungsten  metal  and  ferrotungsten  totaled 
10  tons  valued  at  $36,885,  while  exports  for  the  first  five 
months  totaled  only  4,906  lb.  valued  at  $10,571. 

By  adding  the  domestic  production  and  imports,  esti- 
mating the  imports  for  June,  the  American  consump- 
tion amounted  to  roughly  5.100  tons  of  60$  concen- 
trates valued  at  $13,278,000.  Allowing  a  20$  loss  in 
steel  making,  it  seems  probable'  that  between  11.000  and 
12.000  tons  of  new  high-speed  steel  were  made  in  using 
this  tungsten  supply. 

Of  the  domestic  production  nf  3.200  tons  of  \lt).  con- 
centrates the  various  ores  constituting  this  total  were 
as  follows:  Ferberite,  1.405  tons  valued  at  $3,590,000; 
lite,  1,40-1  ton-  valued  at  $4,322,000;  wolframite, 
201  tons  valued  at  $613,000;  and  hiibnerite,  1*5  tons 
valued  at  $587,000. 

Colorado  has  regained  its  lead  in  tungsten  production, 
having  marketed  between  Jan.  1  and  dune  30  a  total  of 
1.505  tons  valued  at  $3,638,000,  of  which  the  Boulder 
district  produced  1,494  tons.  California  sold  984  tons 
valued  at  $3,005,000,  its  higher-grade  concentrates  bring- 
ing higher  prices.  Nevada  produced  461  tons  valued  at 
$1,432,000;  Arizona  shipped  175  tons  valued  at  $565,000, 
while  smaller  quantities  came  from  Alaska,  Connecticut, 
Idaho,  Missouri,  New  Mexico.  South  Dlakota,  Utah  and 
Washington. 

In  the  tungsten  mining  camps  the  excitement  follow- 
ing the  greatly  increased  prices  was  similar  to  that  caused 
by  important  gold  discoveries.  Nederland,  Colo.,  sud- 
sprang  from  a  hamlet  of  a  few  dozen  borne-  to  a 
town  of  more  than  3.000  population,  while  east  of  Neder- 
land  two  other  settlements  of  several  hundred  souls  came 
into  existence.  Atolia,  Calif.,  jumped  from  a  town  of 
less  than  a  hundred  to  several  thousand  population. 

During  the  last  six  months  40  concentrating  plants 
of  various  types  and  si  es  were  in  operation  on  tungsten 
ures,  and  at  the  end  of  June  there  were  14  new  mills 
under  construction. 

In  the  Boulder  district  10  mills  were  put  in  opera- 
tion, of  which  six  were  new,  and  at  the  end  of  June 


five  old  mills  were  being  overhauled  and  three  new  ones 
were  in  i  ourse  of  construction. 

At  Atolia,  Calif.,  the  mill  of  the  Atolia    Mining  Co. 

was  burned,  but  rebuilt  with  enlarged  capacity.  Two 
mills  were  reported  under  c  Detraction  near  Goffs  and 
one  near  Nipton.  A  -mailer  mill  of  the  Atolia  com- 
pany «;e  operated  at  Johannesburg.  Many  kinds  of  ma- 
el is,    largely   of    the   '\r\  concentrator   type,    wen 

io  extract  scheelite  from  deserl  debris,  between  Elands- 
burg  and  Atolia.  Two  mills,  of  30  and  100  tons'  daily 
capacity  respectively,  were  erected  near  Bishop,  Calif, 
to  concentrate  scheelite  ores  from  contact-metamorphic 
deposits.  The  mill  owners  claim  they  can  operate  profit 
ably  on  prices  equal  to  those  prevailing  before  the  war. 

In  Nevada  a  null  was  constructed  near  Toy,  Humboldt 
County,  and  four  more  mills  were  erected  in  the  Snake 
Range,  in  which  tungsten  deposits  were  found  through- 
out a  length  of  50  mi.  or  more.  The  United  States 
Tungsten  Corporation  operated  an  old  mill  at  Tungsten, 
12  mi.  south  of  Osceola,  and  a  -mall  mill  was  also  work- 
ing on  the  east  side  of  the  range. 

In   Washington   a    mill    was   constructed   on    Tun 
.Mountain,  35  mi.  northwest  of  Oroville. 

The  prophecy  made  by  the  Geological  Survey  several 
years  ago  that  the  production  of  tungsten  ores  would 
probably  be  greatly  increased  with  an  increase  in  price, 
and  that  new  deposits  equal  to  those  known  miglrl  be 
found,  has   now   received   abundant    confirmation. 


.  IF©s=©5j||Ea  Ts'Sidl©  lira  (C©pip©s= 

Exports  of  copper  from  the  United  States  in  June  and 

the  six  months  ended   June   30  arc   reported  b\    the    De- 
partment of  Commerce  as  below,  in  pounds: 

. i une  .six  Months 

Ore  and  concentrates,  contents 298,199  1,909.706 

Blister  and  black  copper K72. :.;:x  :;  6s7  '.ir>:: 

Refined — ingots,  bars,  etc 77.176.72L' 

Plates  and  sheets 641'. .'.UK  7  :;:■:,  1  29 

Wire     1,512,749  11,2I2.m',7 

Old    and    scrap 124,296  160,224 

Total    copper,   lb SO. 427. 430        380,454,718 

Copper  manufactures,  value $2,s95,54fi  $9,21 

The  weight  of  ore  exported  in  June  was  9,364  tons; 
if  concent  rates,  588  tons. 

Imports  of  copper  into  the  United  States  in  June  and 
the  six  months  ended  June  30  an  reported  by  the  De- 
partment of  Commerce  as  below,  in  pounds: 

June  Six  Months 

Ore  and  concentrates,  contents 18,161,173  80,26 

Matte,    contents    2,116,389  11. 

Unrefined — blister  copper,  etc 23.723.376  141,047,879 

Refined — bars,   plates,    etc 112,000  2.. 

Composition,  copper                            47.717 

Old  and   scrap 571.304  5,064,128 

Total  copper,   lb 44,732,559        241,238.817 

r  manufactures,  value $8,102 

Actual  tonnage  of  copper-bearing  material  imported  in 
June  was  59,779  tons  ore,  8,448  tons  concentrates  and 

2,366   tons  matte. 


Robert  Safford  Towne,  a  mining  engineer  long  active 
in  the  development  of  Mexico,  died  on  Aug.  3  in  his 
apartment  at  the  Engineers'  Club.  New  York  City.  He 
was  in  his  ir,  having  I n  born  at  Ports- 

mouth, Ohio,  the  late  Henry  A.  Towne  and  Mrs. 

Harrii  me.     Mr.  Towne  received  his  educt 

at  gra  the  Ohio  State  Universit   .  from 

which  later  institution  he  was  graduated  in   L£ 
ing  his  degree  of  mining  engineer  a  year  later. 
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Mr.  Towne  was  an  officer  in  many  Mexican  corpora- 
.  ni..s!  of  which  he  was  instrumental  in  organizing 
and  over  all  of  which  he  exercised  active  management. 
0  of  the  largest  interests  was  the  Compafiia  Metal- 
urgica  Mexicana,  operating  the  large  lead-smelting  works 
al  San  Luis  Potosi,  Mexico.  In  this  company  he  occupied 
the  position  of  president  and  treasurer,  and  was  also  a 
director.  The  company  obtained  supplies  for  its  smelt- 
in.-:  plant  from  the  mines  of  the  San  Pedro  district,  near 
San  Luis  Potosi,  with  which  mines  the  company  had 
long-time  contracts  and  some  of  which  it  operated  with 
its  own  men.  The  smeltery  at  San  Luis  Potosi  is  con- 
ii. ,  ted  with  the  San  Pedro  mines  by  the  Potosi  &  Rio 
Verde  Ry.,  of  which  company  Mr.  Towne  was  also  presi- 
dent  and  director. 

Another  large  and  important  interest  that  Mr.  Towne 
instituted  is  the  Tezuitlan  Copper  Co.,  at  Tezuitlan,  Vera 
Cruz.  This  plant  had  been  extremely  active  before  the 
.Mexican  revolution  and  is  one  of  the  important  copper- 
smelting  centers  in  .Mexico.  Mr.  Towne  was  president 
and  director  of  the  Mexican  Northern  Railway  Co.,  and 
he  was  also  president  and  director  of  the  Alvarez  Land 
and  Timber  Co.,  the  Fresnillo  Mining  Co.,  the  Mexican 
Lead  Co.,  the  Montezuma  Lead  Co.  and  the  Soubrette 
.Mining  Co.  He  was  also  president  of  the  Minerals  Ex- 
tractor Corporation  and  vice-president  of  the  Metallurgi- 
cal  Engineering  and  Process  Corporation. 

Mr.  Towne  was  a  member  of  the  American  Institute  of 
Mining  Engineers,  the  Ohio  Society  and  the  New  York 
Yacht.  Engineers',  New  York,  ami  Lawyers'  clubs. 


Mew  §<omtlfia  Whites  Mlna 
PirodlsmcftaoEa  aira  U^IIJ) 

The  report  of  the  New  South  Wales  Department  of 
Mine,-  for  1915  has  just  been  issued,  and  gives  the  figures 
of  production  shown  in  the  accompanying  table. 

NEW  SOUTH  WALKS  MINERAL  PRODUCTION,  1914  AND  1915 

Substance-                                                      Unit  1914  1915 

Alunlte    tons  3,040  1.420 

Antimony    (metal   and   ore) tons  36  636 

Bismuth    (metal    and    ore) tons  15  is 

Coal    tons  10,390,622  9,449.00s 

tons  304,800  417,753 

Copper   (ingots,  matte  and   ore).,  tons  6,607  6,793 

is    carats  1,580  839 

Gold    oz.  124.507  132,498 

Iron    tons  75,150  76.31s 

Iron,  "oxide"   tons  3,144  2,294 

Lead    (pig,    etc.) tons  25,989  30,305 

Lime    tons  36.207  33.010 

Limestone -flux    tons  51,852  71,720 

"He    tons  61  31 

Platinum    oz.  244  56 

Silver   (ingots  and   matte) oz.  2.871.559  3,237.432 

Silver-lead,  ore,  concentrates,   etc.  tons  337,019  282  776 

Shale    (oil)     tons  50,049  15,474 

Scneelite    tons  57  33 

Tin    (Ingots  and  ore) tons  2.317  2  18S 

Wolfram     tons  130  50 

Zinc   (spelter  and   concentrates).,  tons  359.319  190,916 

In  addition  to  the  foregoing,  marble  valued  at  £4,187, 
opal.  £6,403;  portland  cement,  £415,000;  building  stone, 
£657,  ami  sundry  minerals  and  ores  valued  at  £7,756 
were  produced  in  191 5. 

e  mineral  yield  in  1915  was 
£10,064,569,  a  decrease  of  £435,161  from  that  of  the 
previous  year.  However,  considering  the  disabilities  under 
which  the  mining  industry  has  labored  during  the  con- 
tinual war,  the  production  musi  be  regarded 
ory. 

I  in   mining  in    1915 
is  estimated    il  of  6,059  from  fig 

Of    the    pre\  ioUS 
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The  Officers'  Reserve  Corps  is  authorized  by  sections 
37-40,  40  and  51-53  of  the  National  Defense  Act  ap- 
proved June  3,  1916.  The  regulations  prescribed  by  the 
President  to  carry  it  into  effect  are  published  in  general 
order  No.  32,  War  Department,  July  28,  1916,  which 
also  quotes  in  full  the  above-mentioned  sections  of  the 
National  Defense  Act. 

The  following  extracts  from  the  above  general  order 
give  the  principal  requirements  of  the  regulations  that 
apply  to  the  Engineer  Officers'  Reserve  Corps.  A  copy 
of  the  complete  regulations  will  be  furnished  on  request, 
which  should  be  addressed  to  the  Chief  of  Engineers, 
U.  S.  Army,  Washington,  D.  C. 

Applicants  commissioned  in  the  Officers'  Reserve  Corps  will 
rank  in  the  various  sections  according  to  grades  and  to  length 
of  service  in  their  grades.  Commissions  will  be  issued  for 
periods  of  five  years.  No  age  limits  apply  to  the  Engineer 
Officers'  Reserve  Corps. 

Except  as  otherwise  herein  provided,  a  member  of  the  Offi- 
cers' Reserve  Corps  shall  not  be  subject  to  call  for  service 
in  time  of  peace,  and  whenever  called  upon  for  service  shall 
not,  without  his  consent,  be  so  called  in  a  lower  grade  than 
that  held  by  him  in  said  reserve  corps.  In  time  of  actual  or 
threatened  hostilities  the  President  may  order  members  of 
the  Officers'  Reserve  Corps,  subject  to  physical  examination, 
to  temporary  duty  with  the  Regular  Army,  or  as  officers  in 
volunteer  or  other  organizations  that  may  be  authorized  by 
law,  or  as  officers  at  recruit  rendezvous  and  depots  or  on 
other  duty.  They  may  be  promoted  to  vacancies  in  volunteer 
organizations  or  to  temporary  vacancies  in  the  Regular  Army, 
as  prescribed  in  the  act.  While  reserve  officers  are  on  such 
service  they  shall  be  entitled  to  the  pay  and  allowances  of 
the   corresponding    grades    in    the    Regular   Army. 

Department  commanders  and  the  Chief  of  Engineers,  when 
authorized  by  the  Secretary  of  War,  may  order  reserve  officers 
of  their  departments  or  corps  to  duty  with  troops  in  the  field 
or  at  field  exercises  or  for  instruction  for  periods  not  to  ex- 
ci  ed  15  days  in  any  one  calendar  year.  While  so  serving  such 
officers  shall  receive  the  pay  and  allowances  of  their  respective 
grades  in  the  Regular  Army.  These  periods  will  not  be  ex- 
tended except  with  the  consent  of  the  reserve  officers  con- 
cerned. 

Enlisted  men  of  the  Regular  Army  and  of  the  National 
Guard,  both  active  and  retired,  if  citizens  of  the  United  States, 
are  eligible  for  examination  for  commissions  in  the  Engi- 
neer Officers'  Reserve  Corps.  No  applicant  will  be  examined 
who  is  an  officer  of  the  Regular  Army  on  the  active  list  or 
of  the  National  Guard  or  who  is  not  a  citizen  of  the  United 
States. 

The  examining  board  will  ordinarily  be  composed  of  one 
officer  of  the  Corps  of  Engineers,  one  member  of  the  Engineer 
Officers'  Reserve  Corps,  and  one  officer  of  the  Medical  Corps 
or  the  Medical  Officers'  Reserve  Corps. 

The  mental  examination  of  no  applicant  will  be  undertaken 
who,  in  the  judgm*  nt  of  the  board,  is  not  physically  qualified 
to  discharge  m  active  service  all  the  duties  of  an  officer  of  the 
grade  in  which  the  applicant  seeks  a  commission  in  the  Offi- 
cers' Reserve  Corps;  nor  of  anyone  who  has  any  mental  in- 
firmity or  deformity  of  body,  or  whose  moral  fitness  has  not 
been   duly  established. 

No  person  shall  be  examined  for  appointment  in  the  Engi- 
neer Officers'  Reserve  Corps  unless  he  has  a  letter  from  the 
Chief  of  Engineers  authorizing  his  examination.  Such  a  letter 
to  an  applicant  will  be  the  acknowledgment  of  the  receipt  of 
his  application. 

If  an  applicant  has  served  in  the  Regular  Army  of  the 
United  States,  or  in  any  of  the  volunteer  forces  of  the  United 
States,  or  in  the  organized  militia  of  any  state  or  territory 
or  the  District  of  Columbia,  he  shall  submit  his  discharge 
papers  for  each  term  of  service;  if  still  in  service  of  any  of 
the  organizations  named,  he  shall  submit  recommendations 
of  his  immediate  and  higher  commanders. 

If  an  applicant  has  attended  or  pursued  a  regular  course 
of  instruction  in  any  military  school  or  college  of  the  United 
States,  or  has  graduated  from  any  educational  institution  to 
which  an  officer  of  the  army  or  navy  has  been  detailed  as  sup- 
erintendent or  professor  pursuant  to  law,  he  shall,  if  a  gradu- 
ate, lie  required  to  present  a  diploma  or  certificate  of  gradu- 
ation from  such  military  school,  college,  or  educational  insti- 
tution, or,  if  not  a  graduate,  a  certificate  showing  the  amount 
and  character  <>f  training,  theoretical  or  practical,  satisfac- 
torily completed   thereat. 

Every  applicant  will  be  subjected  to  a  rigid  physical  exam- 
ination, which  shall  include  the  ordinary  analysis  of  the  urine, 
and  if  there  be  found  to  exist  any  cause  of  disqualification 
which  might  in  the  future  impair  his  efficiency  as  an  officer, 
lie  will  lie  rejected.  Defects  of  vision  resulting  from 
errors  of  refraction  which  are  not  excessive,  and  which  may 
led  by  glasss.  do  not  disqualify  unless  they 
are  due  to  or  are  accompanied  by  organic  disease. 

Candidates  for  appointment  in  the  Engineer  Officers'  Re- 
Corps  will  be  examined  either  (a)  for  duty  with  com- 
ho  nit  engineer  troops  or  other  duties  in  the  service  of  tlu 
I 'ent.  or  (b)  for  special  service  on  the  lines  of  communications 
or  other  points  in  rear,  including  engineer  work  in  connection 
with  seacoast  defenses,  as  hereinafter  indicated.  Officers  ap- 
pen, ted  under  (b)  will  not  ordinarily  be  assigned  to  combatant 
duties  but  will  In-  subject  to  such  assignment  whenever  needed 
The  examinations  shall  be  especially  directed  to  ascertaining 
tie  practical  capacity  of  the  applicant,  and  the  record  of  pre- 
vious service  and  training  of  the  applicant  shall  be  considers 
as  a  part  of  the  examination. 


Augus!   12,  L916 


ENGINEERING  AND  MINING  JOURNAL 


315 


Ullitary  experience  or  training  in  the  regular  army,  volun- 
Jbrs,  or  National  Guard,  ur  at  training  camps  or  educational 

institutions  will  be  noted  and  reported  by  the  board  and  con- 
IBered  In  making   the  recommendations. 

ttiiiilillcuiioiis  for  Reserve  Officers,  Service  «f  the  i'rou< 

1.   For    First    and    Second    Lieutenants: 

(a)  The  applicant   must  be  an  engrii r   In  the  active  prac- 

icr  "!  ins  profession  or  some  business  immediately  connected 
.villi,  or  concerned  in.  engineering  matters 

il>)  He  must  either  hold  or  have  qualified  for  the  grade  of 
hfhlor    engineer,    civil,     electrical,    or    mechanical    or    higher 

EELde  In   the  civil  service,  or  he  must   be  a   graduate   troi 

EKroved  engineering  college,  or  have  been  in  the  active  prac- 
[ee   "i    engineering    for   at    least   two   years. 

8.    For    Captains: 

i.ii  The  applicant  must  be  an  engineer  in  the  active  prac- 
ic-  ni  h  a  profi  simii  or  some  business  immediately  connected 
,\  1 1 1 1 .  <>v  e'H,.     ii.i.l    in.   engineering   matters. 

ib)  He  must  either  hold  or  be  eligible  fi  '  the  grade  of 
isms' mi  engineer  in  the  engineer  department  at  large,  or  a 
ISrresponding  engineer  grade  in  the  civil  service  In  another 
ltpartnu'iit  of  the  Government  service,  or  have  held  a  commis- 
lion  in  the  Corps  of  Engineers  of  the  Regular  Army,  or  shall 
le  a  professional  engineer  not  less  than  2S  years  of  age,  who 
shall  have  been  in  the  active  practice  of  his  profession  for  at 
east  8  years  and  have  had  responsible  charge  of  work  as 
jrincipal  or  assistant  for  at  least  2  years.  The  graduation 
rom  u  school  of  engineering  of  recognized  reputation  shall 
le  considered  as  equivalent  to  two  years'   active  practice. 

(c)  Knowledge  of  the  principles  of  military  organization 
ind  operations,  as  illustrated  in  Infantry  Drill  Regulations, 
'arts  1  (to  include  School  of  the  Company)  and  II,  and  Field 
Service  Regulations.  Part  I  and  Part  II  (Articles  I.  II,  IV.  VI); 
ind  of  the  general  principles  of  field  fortifications,  as  illus- 
rated   in  the   Engineer  Field  Manual,  Chapter  V. 

3.    For    Majors: 

(a)  The  applicant  must  be  an  engineer  in  the  active  prac- 
ice  of  his  profession  or  some  business  immediately  connected 
vith.    or    concerned    in,    engineering   matters. 

(b)  He  must  hold  the  grade  of  assistant  engineer  in  the 
tngineer  department  at  large,  or  corresponding  engineer 
rrade  in  the  civil  service  in  another  department,  or  have  held 
i  commission  in  the  Corps  of  Engineers  of  the  Regular  Army 
fcot  more  than  two  grades  below  that  for  which  he  desires  to 
►e  listed,  or  sh.-ill  be  a  professional  engineer  not  less  ihan  35 
■ears  of  age,  and  shall  have  been  in  the  active  practice  of 
lis  profession  for  15  years,  "who  shall  have  had  responsible 
ttiarge  of  work  for  at  least  5  years,  and  shall  be  qualified  to 
kesign  as  well  as  to  direct  engineering  work.  Graduation 
rom  a  school  of  engineering  of  recognized  reputation  shall 
<e  considered   as  equivalent    to    two   years    of   active    practice. 

(c)  In  addition  to  fulfilling  the  qualifications  given  in  para- 
graph   3    (a)    and    (b),   the   candidate   "will    be   required    to    pass 

n  examination  on  the  following  subjects: 

)rill   Regulations — Parts   I    (School   of  the   Company  and  Bat- 
talion  only).    II,    III.    Infantry    Drill    Regulations. 
Meld  Service  Regulations,  entire  text. 

Duties  of  Engineer  Officers  and  troops  in  war.  as  illustrated 
I  in  the  Engineer  Field  Manual  and  Bulletin  No.  4,  Vol.  I,  of 
I     the  office  of  the  Chief  of  Staff. 

Cooperation  between  the  various  arms  of  the  service,  as  illus- 
trated   in    "Technique    of    Modern    Tactics"    (Bond    and    Me- 
Donough)   Chapters  VIII.   IX,  XI  and  XII. 
.11  examinations  will  be  oral. 

Qualifications     for    Reserve    Officers,    Special    Services 
Candidates   desiring   appointment    in    special    services   must 
ie  qualified  for  at  least  one  of  the  duties  assigned  to  the  Corps 
If  Engineers   by   the   following    extracts    from    Army    Regula- 
10ns: 

"1493.  The  duties  of  the  Corps  of  Engineers  comprise  recon- 
loitering  and  surveying  for  military  purposes,  including  the 
living  out  of  camps;  selection  of  sites  and  formation  of  plans 
nd  estimates  for  military  defenses:  construction  and  repair 
If  fortifications  and  their  accessories;  .  .  .  the  installation 
If  electric  power  plants  and  electric  power  cable  connected 
rith  seacoast  batteries:  .  .  .  construction  and  repair  of 
.lilitary  roads,  railroads  and  bridges;  military  demolitions; 
I  .  In   time    of   war   within   the   theater   of   operations    it 

:is  charge  of  the  location,  design  and  construction  of  wharves. 
Hers,  landings,  storehouses,  hospitals  and  other  structures 
if  general  interest,  and  of  the  construction,  maintenance  and 
iipair  of  roads,  ferries,  bridges  and  incidental  structures, 
.ad  of  the  construction,  maintenance  and  operation  of  rail- 
i>ads  under  military  control,  including  the  construction  and 
deration  of  armored   trains." 

No  oral  or  professional  examinations  will  be  required,  but 
^commendations  of  boards  will  be  required  in  lieu  of  such 
caminations.  Candidates  will  submit  evidence  of  their  actual 
Inployment  in  corresponding  or  higher  positions  in  civil  life 
pd  references  to  persons  under  whom  they  have  been  or 
re   employed. 

Reserve  officers  from  the  following  civilian  occupations  will 
.?  required  for  the. special  services  of  the  Corps  of  Engineers: 
Iridge  engineers;  constructing  engineers  (earth  and  concrete) ; 
instructing  engineers  (wharves,  piers  and  buildings);  elec- 
rical  engineers  (for  small  plants' and  power  lines);  highway 
-lgineers;  mining  engineers  (skilled  in  tunneling  and  use 
:  explosives);  railroad  engineers  (construction  and  inainte- 
iince);  railroad  operating  officials;  sanitary  engineers;  topo- 
iraphical   engineers. 

War  Department,  Office  of  the  Chief  of  Engineers, 
Washington,  Aug.   1,   1916. 


ksmieificaia  Maiaaiag  C©Bags»es§  C&M 

,  The   nineteenth   annual   convention   of   the   American 
fining  Congress  will  be  held  in  Chicago,  111.,  from  Nov. 

jl  to   16   inclusive,   with   the   La   Salle   Hotel   as   head- 

'larters. 
Cooperation  between  capital  and  labor  is  the  declared 
'Vnote  of  the  convention.     A  better  understanding  be- 


tween employers  and  employees  is  one  of  tin'  must  im- 
portant subjects  Eor  consideration,  and  the  truth  of  the 
issues  involved  i~  to  he  told  plainly  bul  without  gi 
offense.  Cooperation  i-  declared  the  greatesi  need  of 
the  mining  industry.  The  greal  purpose  of  the  conven- 
tion will  In-  tn  inaugurate  plans  by  which  all  branches 
el'  the  mining  industry  may  work  together  for  the  solu- 
■  on  hi'  common  problems. 

In  order  that  delegates  may  attend  the  discussion  of 
only  such  questions  as  are  of  dired  interesl  to  them, 
the  afternoon  and  evening  sessions  of  each  day  will  be 
divided  into  sections,  each  giving  consideration  to  its 
special  problems.  A  general  meeting  of  the  congress  will 
he  held  on  the  morning  of  each  day  of  the  convention  at 
which  only  subjects  of  general  interest  will  be  consid- 
ered. These  subjects  will  he  grouped  under  the  heads 
of  safety,  efficiency  ami  conservation. 

The  entertainment  committee  will  provide  functions 
tor  time  not  occupied  by  the  serious  work  of  the  con- 
vention, including  trips  to  points  of  interest  and  a  smoker 
and  banquet.  The  managemenl  of  the  La  Salle  Bote! 
will  make  special  rates  to  members  of  the  convention 
who  make  reservations  in  advance. 


We  recently  drew  the  attention  of  the  Bureau  of  Statis- 
tics of  the  Department  of  Commerce  and  Labor  to  the 
probability  that  its  statistics  of  the  exportation  of  sheet 
zinc  from  the  United  States  during  the  last  year  was  seri- 
ously iu  error.  The  Bureau  insituted  an  investigation 
of  the  matter  with  the  result  that  a  few  days  ago  the 
following  circular  was  issued  : 

Correspondence  with  collectors  of  customs  has  resulted 
iu  certain  corrections  of  the  export  figures  published  in 
the  successive  issues  of  the  ••.Monthly  Summary  of  For- 
eigB  Commerce"  for  the  period  from  July  1,  1915,  to 
May  31,  1916.  The  changes  represent  transfers  from  the 
class  entitled  "Zinc  plates  .ind  sheets"  to  that  entitled 
•"Zinc  pigs,  bars,  etc.,  produced  from  domestic  ore."  The 
amended  figures  for  those  classes  are  as  follows: 

Month  of —                                  Zinc  Pigs,  Bars,  Etc.,  S>^~ 
Produced  From  Domestic 

Ore  Zinc  Plates  and  Sheet 

Pounds             Dollars  Pounds  Dollars 

1915— July 9,563,906  1,514,440  3,419,536 

August 10.358.383          1,700.021  4,189,474  7|i;ss.| 

September 11,987,071           1,908,495  5.320,428  871.939 

October 17,509,317         2,769,390  6.676,174  1,103,728 

November      ..                18,034,229          3,042,816  2,004,OS1  361,089 

December     ..              16.250.983         2,871,662  3,156,531  539,087 

s:ii  months  total  83,703.889  13.806,824  24.766,224  4,103,561 

1916— January 17,509,686  2. '171,223  3,457,116  636  747 

February..  18.428,050  3,136,523  2,227,345  435,929 

March 14.852.831  2,598,389  1,4S9,P55  304.083 

April..      .      .  16,608.7117  2.943.719  1,657,134  408.139 

-May  Hi. 226.961  2,893,519  939,121  207,133 

: : 
^K&lc&iradl  Gir>S''<n>Mfte  Miiiaaifiigi 

Cryolite  has  been  found  in  commercial  quantities  at 
Ivigtut,  an  Eskimo  hamlet  on  the  southern  coast  ol 
Greenland.  The  cryolite  deposit  is  reported  to  he  a 
solid  mass,  having  surface  dimensions  of  about  200  ft. 
by  600  ft.,  and  it  has  Deen  worked  as  an  open  cut  to 
a  depth  of  about  lot)  ft.  The  deposii  widens  with  depth, 
and  the  depth  is  unknown. — The  Chemical  Trade-Jot 
ii<  mil  Engineer. 

8 

ShaMuck  Arizona  Copper  O.'k  production  for  June,  1916. 
was  1,446,080  lb.  copper,  61.SS9  lb.  lead,  24,636  oz.  silver  and 
367.02  oz.  gold. 
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Tla©  SSfouisifiSoim  Sim  ftlae  MettsJLs 

AIh.hi  three  months  ago  there  was  a  cessation  in  the 
feverish  activity  that  previously  had  prevailed  in  the 
il  market  for  a  long  time,  and  in  all  eases  there  were 
sions  in  price,  which  in  si. me  cases  were  very  severe. 
The  lasl  was  true  especially  of  zinc,  antimony,  and  tung- 
sten. The  prices  for  copper,  lead,  and  iron  and  steel 
declined,  but  in  nothing  like  the  same  proportion  as  the 
other  metals.  However,  with  the  feelings  of  pessimism 
over  financial  and  commercial  prospects  that  began  to 
develop,  there  was  an  expectation  in  many  quarters  that 
copper,  lead,  and  iron  and  steel  would  meet  with  more  or 
less  the  same  fate  as  the  other  metals.  There  were  to  be 
no  more  war  orders.  The  clock  was  considered  to  have 
struck  twelve  six  months  or  more  ago,  and  some  financial 
dancer  signals  were  believed  to  he  flying.  This  pessimism 
was  about  at  the  deepest  just  at  the  mid-year. 

A>  July  wore  on,  there  appeared  to  be  a  change  of 
sentiment  and  a  growing  appreciation  that  what  had 
been  happening  was  only  a  natural  readjustment  of  con- 
ditions that  were  still  sound  and  excellent.  In  Great 
Britain  there  are  two  views  among  economists.  The 
optimistic,  whereof  Sir  George  Paish  is  the  great  ex- 
ponent, minimizes  the  destruction  of  wealth  by  the  con- 
tinuance of  the  war.  The  other,  the  pessimistic  school, 
whereof  Francis  W.  Ifirst,  who  recently  retired  from  the 
editorship  of  the  Economist,  is  the  chief  exponent, 
prophesies  thai  a  prosecution  of  the  war  for  only  a  few 
months  more  will  result  in  catastrophe  for  the  whole 
world.  The  minds  of  a  good  many  people  in  this  country 
were  probably  unduly  colored  by  the  latter  view.  If  we 
may  rely  upon  so  excellent  a  practical  authority  as  the 
National  City  Rank,  which  in  its  last  circular  called 
attention  to  the  very  slight  extent  of  the  diminution  of  the 
es  of  the  European  nations  during  the  last 
there  is  good  reasons  for  adhering  to  the  opinion  of 
the  optimistic  school  of  economists. 

Anyway,  people  began  to  feel  better  during  July.  The 
advance  in  money  rates  proved  to  be  but  temporary. 
Oiler  danger  signals  did  not  appear  to  be  so  positive  as 
previously  they  were  regarded.  Even  then  came  some 
'munition  orders,  rather  to  the  surprise  of 
everybody.  This  improvement  in  feeling  was  reflected 
in  the  metal  markets,  which  is  the  subject  of  our  present 
dis  i! 

start  out  with  the  premise  that  any  great  rise 
in  the  value  of  a  commodity  automatically  brings  about 
the  corrective  thereof  through  the  stimulation  of  new 
1"'"'!;;  '  j  ere  must  be  a  recession 

from  every  price.     That  is  going  to  happen   with 

'"I'l"'1   and         '.  just  as  it  has  already  happened  with 
7-im'  ;||":  I  by  virtue  of  natural  conditions  it 

mav  ""'   '  "  "  ■     ba  other  words,  there 

arc  at  presei  -      me  fundamental  differences  in  the  posi- 
tions of  coppi  then  i     p  • 
tors  that  arc  pla   iDg  a  part  in  the  lead  ma 


The  position  of  copper  is  still  phenomenally  strong. 
The  production  of  the  miners  and  smelters  has  increased 
a  good  deal,  but  that  of  the  refiners  has  not  increased  in 
the  same  proportion  and  lately  has  been  checked  consid- 
erably by  the  diminished  output  of  labor.  The  refiners 
have  no  stocks  and  are  finding  it  difficult  to  keep  up  with 
the  deliveries  that  they  have  contracted  to  make.  Were 
it  not  that  copper  manufacturers  are  to  a  considerable 
extent  in  the  same  fix  there  would  be  serious  trouble.  The 
principal  producers  have  without  exception  sold  all  of 
their  expected  output  up  to  about  Oct.  1.  There  has 
been  no  large  buying  since  about  the  first  of  May.  Even 
the  French  and  British  governmental  contracts  do  not 
run  generally  beyond  the  end  of  this  year.  There  is 
reason  to  anticipate  that  large  buying  of  copper  will  soou 
have  to  take  place.  The  expected  demand  will  come  in 
a  market  that  is  already  firm.  The  situation  is  well  re- 
flected in  the  sharp  rally  in  copper  that  occurred  in  the 
latter  part  of  July.  A  precisely  similar  rally  happened 
in  the  market  for  iron  and  steel  products. 

With  zinc  the  situation  is  quite  different.  The  high 
price  for  that  metal  was  a  direct  invitation  to  Tom,  Dick 
and  Harry  to  produce  it.  The  conditions  of  the  zinc 
business  permit  of  a  rapid  increase  in  plant  for  the  pur- 
pose of  production — such  a  rapid  increase  as  would  be 
impossible  in  copper  and  steel.  The  statistics  of  spelter 
production  in  the  first  half  of  1916,  just  issued  by  the 
U.  S.  Geological  Survey,  throw  light  on  this.  The  output 
in  the  first  half  of  1916  was  316,255  tons  compared  with 
272,987  tons  in  the  second  half  of  1915.  [We  use  the 
Washington  figures  for  the  latter  in  order  to  have  an 
accurate  comparison.  These  figures  represent  only  the 
spelter  derived  from  ores,  and  do  not  include  what  the 
smelters  get  from  dross  and  other  waste  products.] 

The  increase  in  production  in  the  first  half  of  1916 
was  less  than  what  everybody  was  prophesying  early  in 
the  year.  We  find  the  probable  explanation  in  the  knowl- 
edge that  both  the  shortage  and  increasing  inefficiency  of 
labor  have  been  restrictive  factors.  One  large  new  plant 
that  was  expected  to  be  running  at  full  capacity  early  in 
1916  is  not  yet  up  to  75%  of  its  capacity,  owing  to  in- 
ability to  secure  the  requisite  number  of  smeiters.  On 
the  other  hand,  numerous  plants  that  used  to  make  85 
to  90%  extraction  are  now  getting  much  less,  while  some 
of  the  small  new  plants  are  simply  butchering  their  ores. 

However,  although  the  production  in  the  last  semester 
was  not  as  large  as  expected,  it  is  manifest  that  it  was 
larger  than  necessary,  for  stocks  on  hand  increased  from 
about  11,000  tons  at  the  beginning  of  1916  to  24.000 
tons  at  the  mid-year.  It  is  obvious,  therefore,  that  the 
market  in  declining  reflected  correctly  the  conditions. 

In  lead,  the  statistical  position  appears  to  be  almost  as 
good  as  is  that  of  copper.  Early  in  1S16  there  was  au 
acute  position  in  lead  to  which  the  diversion  of  the  out- 
put of  an  important  Coeur  d'Alene  producer  was  a  con- 
tributory factor.  That  producer,  having  der-ided  to  smelt 
its  ore     ii   its  own  account,  was  obliged  to  deprive  the 
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market  of  a  largo  supply  while  it  was  stocking  up  its 
bins  and  saturating-  its  smelting  and  refining  system. 
That  having  been  done,  the  lead  from  that  producer  be- 
gan lately  to  come  on  the  market  again  in  large  quanti- 
ties, and  in  order  to  effect  a  disposition  of  it  a  very  sharp 
competition  was  instituted,  which  produced  a  general 
nervousness  and  something  like  a  temporary  demoraliza- 
tion. At  all  events  this  competition  was  the  direct  cause 
of  the  ivcciit    reduction  in  the  price  of  lead. 

The  prices  tor  antimony  and  tungsten  have  declined  to 
relatively  low  level's.  Instead  of  being  from  five  to  ten 
times  above  normal,  they  are  now  only  one  and  a  half  to 
two  times  above  it.  The  high  prices  were  a  direct  imita- 
tion to  everybody  to  produce  all  they  could,  and  the  plants 
required  lor  the  production  of  these  metals  being  rela- 
tively easy  to  provide  the  corrective  conditions  came 
quickly  into  operation. 

m 
A  CIl©§i2=ain\§£  Inl©uas©  £©£>  Mafias 

There  ought  to  be  a  clearing  house  for  pet  theories, 
alias  myths,  so  as  to  settle  those  that  are  directly  in 
conflict,  as  is  frequently  the  case.  This  refers  especially 
to  ideas  about  market  conditions,  that  many  people 
cherish  when  things  happen  that  they  do  not  like. 

Thus  when  spelter  went  up  to  dizzy  heights,  our  friends 
in  Britain  said,  and  probably  believed,  that  it  was  due 
to  a  German  or  German-American  plot  to  mulct  them. 
When  spelter  went  down,  American  producers  averred 
with  equal  assurance  that  it  was  a  result  of  a  British  con- 
spiracy to  skin  them. 

Copper  has  been  purchased  lately  for  the  British  and 
French  governments  by  a  great  American  banking  house. 
The  price  rose  to  a  high  figure  ami  then  receded  some- 
what. In  Great  Britain  there  has  been  criticism  of  the 
purchasing  of  copper  through  that  hanking  house  owing 
to  its  own  important  interests  in  copper  production. 
At  the  same  time  American  producers  have  been  in- 
timating that  the  abstention  of  the  aforesaid  banking 
house  from  the  market  for  several  months  was  a  part  of 
a  wily  scheme  to  depress  the  market  in  the  interest  of 
its  foreign  clients. 

Some  people  say  that  copper  declined  in  nothing  but  a 
nominal  way.  Others  say  that  it  declined  on  resales  by 
the  foreign  governments  who  sought  thus  to  depress  the 
market  in  order  to  pave  the  way  for  further  purchases. 

So  it  goes.  The  only  people  who  get  any  amusement 
out  of  it  are  those  of  a  humorous  cast  of  mind. 


Tfei©  Proposed!  Ts^s  ©ua  M^aimnfHoETiS 

The  more  the  proposed  tax  on  munitions  is  examined 
the  more  unreasonable  and  unfair  does  it  appear  to  be. 
Take  the  tax  on  explosives^8%  proposed — and  the  first 
thought  is  that  this  will  fall  chiefly  on  the  Du  Tout  and 
Hercules  companies,  which  have  been  making  a  mint  of 
money  and  can  well  afford  it.  But  on  second  thought  the 
idea  occurs  to  us  that  explosives  are  extensively  used  in 
the  mining  industry  and  perhaps  the  manufacturers  will 
be  able  to  spread  the  tax  among  the  consumers. 

There  is  another  thought.  Two  years  ago  the  cotton 
planters  were  in  a  desperate  condition.  Clubs  were  or- 
ganized to  help  them  and  "Buy  a  Bale  of  Cotton"  became 
a  national  slogan.  Then  the  Du  Pont  company  got  a  war 
cider  and  bought  several  bales  wherewith  to  make  gun 


cotton.  Before  long  it  purchased  approximately  1,000,- 
000  bales  and  the  cotton  planter  was  saved.  Indeed,  the 
price  for  short-liber  cotton  advanced  from  2c.  to  8c.  per 
lb.    This  was  proportionately  Ear  more  than  the  advance 

in    copper.      Why    should    the    copper    producer    and    the 

explosive  manufacturer  be  taxed  and  the  cotton  planter 
go  si  "f  free? 

Incidentally  the  Du  Pont  company  reckons  that  its 
tax  will  be  $21,000,000  for  L916,  or  $38  per  -hare,  which 
is  more  than  the  net  profits  of  the  company  in  the  three 
years   1912-1  1. 

The  Senate  appears  to  be  paying  some  attention  to 
arguments  like  the  above,  for  this  week  the  Finance  Com- 
mittee struck  out  the  varying  rates  provided  in  the  House 
lull  for  munitions  of  war.  explosives,  copper,  etc.,  and 
substituted  a  uniform  rate  on  iill  of  those  things.  More- 
over it  decided  to  add  to  the  list  steel  billets,  ingots  and 
blooms,  zinc.  lead,  denatured  alcohol,  cotton  linters.  and 
chemicals  actually  used  in  the  manufacture  of  munitions. 
It  is  not  explained  why  the  list  should  be  cut  short  with 
them  and  should  not  be  extended  so  as  to  comprise  canned 
meats,  army  rations  of  various  kinds,  antimony,  quick- 
silver, tungsten,  shoes,  .-lockings,  harness,  saddles,  blank- 
ets, barbed  wi>-e,  kerosene,  gasoline,  locomotives,  and  a 
great  variety  <>!  other  articles  that  went  to  make  up  the 
military  exports  id'  more  than  $3,000,000,000  during  the 
last  two  years. 

However,  it  is  evident  that  the  excise  bill  is  being  com- 
pletely made  over  in  the  Senate  and  what  it  will  be  when 
completed  nobody  yet  can  say. 


The  National  City  Bank  in  its  last  circular  on  business 
conditions  calls  attention  to  the  alarming  increase  in  the 
inefficiency  of  labor,  referring  to  this  matter  in  the  fol- 
lowing very  moderate  woids: 

It  is  a  deplorable  fact  that  there  are  circumstantial  and 
authentic  reports  going  to  show  that  labor,  in  some  instances, 
instead  of  being  inspired  by  higher  pay  to  greater  productive- 
ness, is  becoming  less  efficient.  In  one  instance  under  our 
observation,  a  large  employer,  "whose  attitude  toward  labor  is 
that  of  sympathetic  consideration,  reports  that  after  raising 
wages  three  times  within  a  year  the  output  per  man  is  in 
serious  degree  less  than  before.  The  superintendents  in 
immediate  charge  of  operations  attribute  these  results  to  in- 
difference, loss  of  discipline,  and  the  fact  that  other  jobs  can 
be  easily  had.  It  is  needless  to  say  that  this  development  is 
disappointing  to  all  who  are  sincerely  interested  in  seeing  the 
standard  of  wages  and  of  living  advanced,  but  it  illustrates 
the  fact  that  normal  progress  is  by  gradual  rather  than  revo- 
lutionary  processes. 

The  independence  of  labor  is  the  natural  result  of 
scarcity.  The  demand  for  it  has  increased,  while  the 
supply  has  been  diminished  both  by  the  cessation  of 
immigration  and  the  return  of  workers  to  Europe.  With 
this  independence  has  come  about  an  inefficiency  that  is 
due  to  ignorance. 

The  attitude  of  labor  is  one  of  the  disturbing  features 
of  the  present  situation.  Its  blighting  effects  are  being 
experienced  in  copper  smelting,  zinc  smelting,  ami  other 
metallurgical  industries,  as  well  as  in  manufacturing  in- 
dustries in  general.  It  is  discouraging  to  see  the  dis- 
countenancing of  efficiency  obtaining  the  sanction  of  the 
American  people  collectively  through  acts  of  Coi 
one  of  which  proposes  to  make  it  illegal  to  institute  time 
studies  in  governmental  work.  We  imagine  that  the 
movement  for  the  abolition  of  efficiency  systems  does  not 
come  from  the  men  themselves  so  much  as  it  does  from 
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the  walking  delegates  n oresei   a  curtailment  of  their 

power  activity  and  income.    The  workmen  unfortunately 

d t.  in  their  ignorance,  appreciate  what   is  good  for 

them  However,  there  is  the  underlying  desire  of  human 
nature  to  throw  limit  to  the  winds,  to  live  from  hand  to 
mouth,  and  to  have  a  good  time  while  the  going  is  goo.d. 
Therefore,  if  with  present  circumstances  a  man  can  earn 
as  much  in  five  days  as  he  used  to  iii  six,  and  the  income 
i-  sufficient,  why  work  any  more  than  five  days? 


Hf   THE   WAY 


The  Boston  News  Bureau  notes  thai  Gen.  Luis  Eerrera 
has  posted  in  Parral  a  decree  to  the  effect  that  Carranza 
currency  musf  be  accepted  at  rate  of  20c.  silver  on  dollar 
throughout  district,  and  that  any  merchant,  foreign  or  na- 
me, refusing  to  accepl  monej  at  this  rate  will  be  shot. 
Testimony  of  one  witness  is  all  that  is  necessary  to  convict. 

y. 
There  was  a  rumor  in  metal  circles,  said  the  New 
York  Sun,  which,  however,  lacked  confirmation,  that 
the  concern  which  furnished  the  largest  part  of  the  con- 
signment of  metal  supposed  to  have  gone  to  Germany 
on  the  giant  submersible  the  "Deutschland"  was  sold  to 
Germany  by  the  American  Smelting  and  Refining  Co. 
Metal  men  were  hugely  delighted  at  this  report,  pointing 
out  that  there  was  little  chance  of  that  company  getting 
on  the  British  blacklist  for  this  trading  with  the  enemy, 
owing  to  the  fact  that  Great  Britain  and  her  allies  are 
themselves  forced  to  buy  from  this  concern  the  copper 
and  other  metals  which  they  find  so  necessary  to  carry  on 
their  warfare  against  Germany. 

;*: 
A  correspondent  whose  veracity  in  small  matters  has 
hitherto  remained  unquestioned  writes  the  following  from 
one  of  the  mushroom  camps  of  the  desert:  "The  other 
night  Chuckawaller  Pete's  thirst  emporium  caught  fire. 
The  joint  was  a  mass  of  (lames  when  the  camp  volunteer 
fire  department  arrived.  Prompt  measures  were  neces- 
sary to  avoid  a  total  loss,  but  the  mine  bookkeeper  held 
up  the  extinguishment  of  the  blaze.  He  set  out  to  figure 
which  was  the  cheapest — to  let  the  shack,  constructed  of 
lumber  costing  $150  per  thousand,  burn  down,  or  put  it 
out  with  wat.T  hauled  ] :>  miles  and  costing  $8  per  bar- 
rel. While  he  was  figuring,  the  -back  burned  down  and 
we  di  ar  winch  way  the  figures  pointed." 

8! 

Senator  Penrose  really  ought  to  know  better,  for  he  has 
traveled  much  in  the  West  and  both  he  and  his  brothers 
are  extensively  interested  in  mines.  There  was  an  ex- 
change  ol  partisan  musketry  in  the  Senate  on  Aug.  2. 
Senate;    i'  :i  example  of  Democratic  ex- 

travagance  thi  passage  of  a  hill  in  the  House  appropriat- 
ing $325,000  for  a  public  building  at  Tucson,  Ariz.,  a 
town  of  20,000.  Senator  Penrose  pronounced  it 
"Tukson." 

"The    Sei    to  and   he   does  not  even   know 

how  to  pronoui  own,"  shouted  Sena- 

tor Mark  Smith,  urging  on  Congress 

the   improve]!!  'Does   the   Senator  from 

Pennsylvania  know  I  business  to  be 

carried  on  in  this  bu  Mr.  Smith. 


"1  was  there  a  tew  years  ago,"  replied  Mr.  Penrose, 
"ami  I  have  a  distinct  recollection  that  there  were  more 
coyotes  than  voters." 

"There  are  more  gray  wolves — timber  wolves — in  Penn- 
sylvania than  voters,''  shouted  back  the  Senator  from 
Arizona,  red  with  anger. 

Alter  some  further  senatorial  amenities  attention  was 
redirected  to  the  affairs  of  the  nation. 

Now  is  the  time  of  terrific  summer  heat  in  Arizona 
mining  camps,  and  mine  managers  may  possibly  be  ex- 
cused for  economy  of  effort  in  penciling  a  note.  Two 
neighboring  mining  companies  of  a  certain  camp  are 
in  the  habit  of  exchanging  courtesies.  One  day  when 
the  local  phone  was  temporarily  out  of  order,  Manager 
W.  in  an  exasperated  hurry  wrote  the  following  note: 
"Tell  Manager  C.  offer  him  15  bones  for  roll  mill  hose 
f.o.b.  warehouse,  E.  S.  Y.  P."  In  an  hour  back  came  the 
reply  by  messenger,  and  great  was  the  indignation  of  W. 
when  he  read:     "C.  says  W.  can  g.  t.  h." 

About  this  time  the  phone  trouble  was  remedied  and 
W.  called  up  C.  forthwith.  "I  never  said  any  such  thing," 
came  the  laughing  reply  over  the  wire.  "I  told  the 
bookkeeper  yon  could  "get  the  hose,'  and  he  merely  copied 
your  style  of  abbreviated  writing  in  his  answer." 

Some  of  the  viscissitudes  of  military  control  of  in- 
dustries were  related  at  the  recent  meeting  of  the  Magadi 
Soda  Co.,  Ltd.,  in  London,  on  June  20.  This  company 
has  a  99-year  lease  of  a  natural  soda  deposit  about  30 
mi.  square,  known  as  Lake  Magadi,  in  British  East 
Africa,  and  has  built  a  branch  line  connecting  with  the 
Oganda  By.,  to  reach  the  port  of  Kilindini.  The  fore- 
man reported  that  operations  had  been  suspended  at  the 
lake,  owing  to  the  war.  The  nearly  completed  works 
at  Irian)  were  offered  to  the  munitions  department  of 
the  government  when  its  directors  heard  that  they  were 
in  need  of  a  factory  of  this  type,  and  offered  to  put  the 
factory  at  the  disposal  of  the  government  on  behalf  of 
the  shareholders,  the  government  paying  5%  interest 
on  the  capital  and  amortization  for  the  period  the  factory 
was  used,  and,  of  course,  the  government  was  expected 
to  make  good  any  damages  done.  Accordingly,  the 
directors  learned  that  the  munitions  department  had 
commandeered  the  works  and  were  later  appalled  to  find 
that  it  was  not  the  government's  intention  to  use  the 
works  as  they  were,  but  to  dismantle  them  and  to  remove 
the  machinery  to  the  works  of  one  of  the  company's 
competitors.  The  directors  entered  a  protest  against  this 
action,  hut  without  result.  Owing  to  the  commandeering 
of  the  company's  railroad  no  shipments  could  be  made, 
although  orders  had  been  received  for  the  product.  The 
company  entered  claim  for  the  price  of  the  material  and 
buildings.  The  directors  offered  to  let  the  government 
have  the  whole  of  the  material  and  buildings  in  the 
works  at  the  price  that  it  would  cost  the  company  to 
replace.  This,  however,  was  refused,  and  the  ministry 
of  munitions  referred  the  directors  for  compensation  to 
the  governing  committee.  The  directors  also  entered  a 
claim  lor  compensation  for  use  of  the  railways  and  water 
supply  and  buildings,  but  no  decision  has  been  reached. 
There  are  many  uncompensated  injuries  to  noncombat- 
ants  in  time  of  war.  but  sending  one's  equipment  to  a 
rival  would  seem  to  be  an  unnecessary  and  rather 
irritating  one. 
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George  Wntkin  Kvnns,  of  Seattle,  is  Bast  <>n  ;i  business  tr-ip. 

iiii"'-ii  I*.  L.elbee  has  gone  from  Patagonia,  Ariz.,  to  Kings- 
ton,  Penn. 

Ilond  Colemnn  has  gone  from  Douglas,  Ariz.,  to  Esqueda, 
Sonora.  Mexico. 

D.  P.  Hewett,  of  the  United  States  Geological  Survey,  is  in 
Peru,  South  America. 

A,  E.  Hnll  is  superintendent  at  the  mine  and  mill  of  the 
Sable   River  Copper  Co.,   at   Massey,   Ont. 

P.  Kirkegnard  has  been  examining  the  property  and  mill  of 
the    Sable    River    Copper    Co.    at    Massey,    Ont. 

Pope  Yentninn  will  resume  his  independent  practice  as 
consulting    mining    engineer,    beginning    Sept.    1. 

Hnlph  Arnold,  of  New  York,  is  in  Venezuela,  where  he  will 
conduct  some  investigations  in  the  petroleum  dsitricts 

Douglas  WvlkeTi  salesman  for  the  Snyder  Electric  Furnace 
Co.,  in  charge  of  the  Chicago  district,  has  been  appointed  sales 
manager. 

B.  A.  Robinson,  assistant  secretary  of  the  American  Insti- 
tute of  Mining  Engineers,  is  attending  the  military  training 
pamp  at  Plattsburg,  N.  Y. 

Ernest  Marquardt  has  joined  the  petroleum  division  of 
the  staff  of  the  Associated  Geological  Engineers,  and  will  be 
detailed   to  service   in   Oklahoma. 

Nathan  O.  I.uvtton  will  be  engaged  for  the  next  two  months 
at  the  mine  of  the  Vermont  Copper  Co.,  South  Strafford,  Vt.. 
looking  after  the  reopening  of  the  mine  and  the  development 
of  the  property. 

David  P.  Baker,  who  has  been  connected  with  the  blast- 
furnace department  of  the  Broken  Hill  Proprietary  Co.  at 
Newcastle,  N.  S.  W.,  is  now  in  the  United  States  and  will  take 
up  permanent  work  here. 

Robert  Bryce,  of  Cobalt,  Ont.,  has  been  making  some  ex- 
amination at  Whiskey  Lake  and  Sudbury  districts.  He  made  an 
examination  of  the  Sable  River  mine  where  flotation  is  being 
used  on  the  chalcopyrite  ores. 

.lames  P.  Callbreath,  secretary  of  the  American  Mining 
Congress,  is  spending  a  good  deal  of  time  in  Chicago  looking 
after  the  preliminary  arrangement  for  the  annual  convention, 
which  will  be  held  in  that  city  in  November. 


OBITUARY 


Thomas  Francis,  a  mining  engineer  of  Missouri,  died  at 
Bevier,  Mo„  on  July  24,.  aged  75  years. 

Louis  Rosenfeld,  one  of  the  owners  of  the   Eagle-Shawmut 

mine    in    Tuolumne    County,    Calif.,    was   found   dead    in    Golden 
Gate  Park,  San  Francisco,   early  in  the  morning  of  July  20. 

W.  Vaughn  Pettit,  a  mining  engineer  of  Philadelphia, 
Penn.,  was  killed  in  action  in  Fiance  during  the  latter  part  of 
June,  while  serving  with  the  British  Royal  Engineers.  Mr. 
Pettit  was  41  years  old  and  a  bachelor.  He  was  a  graduate 
of  Lehigh  University.  Mr.  Pettit  enlisted  in  the  British  army 
about  a  year  ago. 

Reuben  Kay  Edwards,  a  well  known  furnace  operator  and 
contractor,  of  Birmingham.  Ala.,  died  on  July  29.  He  was 
formerly  superintendent  of  the  (del  Mary  Pratt  furnace,  long 
since  torn  down,  and  later  was  connected  in  the  same  capacity 
with  the  Sloss-Sheffield  company.  In  the  past  five  years  he 
hail  been  in  the  contracting  business.  He  leaves  a  widow  and 
two  sisters. 

J.  J.  Abbott,  a  pioneer  mining  engineer  of  Colorado  and 
prominent  throughout  Denver  and  the  mountains,  died  at 
Auburn,  Me.,  on  July  31.  He  had  been  in  ill  health,  which 
obliged  him  to  give  up  his  professional  work  about  a  year 
ago.  He  went  to  California  in  the  spring  of  1915  to  seek  re- 
lief from  a  breakdown  caused  by  high  blood  pressure.  He 
returned  to  Denver  last  February  and  later  went  to  Maine. 
•  where  two  sons  and  two  daughters  reside.  The  funeral  will 
]  be  held  there. 

Mr.  Abbott  was  born  at  Uxbridge,  Mass..  in  1S50.     He  was  a 
graduate    of   Yale    and    of    the    Sheffield    Scientific    School.      In 
.  1S76  he  went  to  Colorado  and  settled  at  Lake  City. 

He  removed  to  Denver  in  1S98  and  followed  his  profession 
until  ill  health  forced  him  to  retire. 


UK  Compressed  Air  and  Drill  Co.,  of  San  Francisco,  Calif, 
has  moved  to  505   Howard  St.,  San  Francisco. 

Kncinitas    Cash    Store,    Encinitas,    San    Diego   Co..    Calif.,    is 

supplying  California  grinding  pebbles  in  all  sizes   fron     

in.   in  diameter. 

Norton    Company,   Worcester.    Mass.    has   issued    It 
for    1916,    showing   a    comprehensive    line   of   Alundum    n 
tories  for   laboratories   and    industrial    works. 

The  Asbestos  I'rotc.-trd  Metal  Co.,  of  Pittsburgh,  ai unces 

the  appointment   on   Aug.   1    of   Melbert    W.   Taber,    managet    ol 
its  Detroit  office,  in  the   Penobscot  Building. 

The  Cement-Gun  Constrnctlon  Co.,  900  South  Michigan  Ave., 
Chicago,  reports  it  is  waterproofing  a  coal  mine  for  the  Cotton- 
wood Ceal  Co.,  Lehigh,  Mont.;  and  waterproofing  a  coal  mine 
for  the  Alden  Coal  Co.  at   Farmington,  111. 

The  Morse  Bros.  Machinery  mill  Supply  Co..  of  Denver,  has 
purchased  the  steam-power  plant  of  the  A.  V.  plant  of  the 
American  Smelting  and  Refining  Co.  at  Leadville  and  is 
removing  it  to   their   Denver  warehouse   for   resale. 

Colorado  Iron  Works  Co.,  Denver,  announces  that  L  G.  E. 
Bignall  has  joined  its  sales  organization.  Mr.  Bignall's  wide 
experience  gained  during  several  years'  service  as  sales  engi- 
neer for  the  Mine  and  Smelter  Supply  Co.,  at  El  Paso.  Tex., 
and  sales  manager  for  the  Denver  Engineering  Works  Co.  well 
equips   him   for   this   work. 

The  distinction  of  furnishing  the  United  States  Navy  with 
its  first  kite  balloon  has  fallen  to  the  Goodyear  Tire  and  Rubber 
Co.,  Akron,  Ohio.  Kite  balloons  are  so  called  because  of  the 
method  of  rigging,  which  is  similar  to  that  of  a  boy's  kite. 
They  are  also  known  as  captive  balloons  from  the  practice  of 
holding  them  captive  at  any  height  desired  by  means  of  a  wire 
cable  attached  to  balloon  rigging.  The  balloon  which  has 
just,  been  delivered  to  the  Navy  was  designed  by  Goodyear 
aeronautical  engineers  and  made  entirely  in  the  Goodyear 
factory.  It  has  been  placed  in  commission  at  the  U.  S.  Navy- 
aeronautic  station  at  Pensacola,  Fla.,  and  is  81  ft.  in  length 
while  its  largest  diameter  is  22  ft.  Hydrogen  gas  is  used  in 
inflating  the  big  sausage-shaped  bag.  This  gas  is  produced 
by  a  simplified  process  by  the  use  of  a  hydrogen  generator. 


NEW  PATENTS 


United  States  patent  specifications  listed  below  may  be 
obtained  from  "The  Engineering  and  .Mining  Journal"  at  25c 
each.     British  patents  are  supplied  at  40c.  each. 

ALUMINA — Crystalline  Fused  Alumina  and  the  Manufac- 
ture Thereof.  Frank  J.  Tone.  Niagara  Falls.  N.  Y..  assignor  to 
The  Carborundum  Co.,  Niagara  Falls.  N.  Y.  <  U.  S.  No.  1,192,- 
709;  July  25,  1916.) 

ALBUMINATE— Producing  Aluminate  from  Alunite.  Paul 
R.  Hershman,  Chicago,  111.  (U.  S.  Nos.  1,191,104;  1,191,105 
and   1,191,106;   July   11,    1916.) 

AMALGAMATOR.  Albert  E.  Vandercook.  Alameda,  Calif., 
assignor  to  California  Maevan  Co.  (U.  S.  No.  1.192.47S;  July 
25,  1916.) 

BLAST-FURNACE     DISCHARi  1STER.       Edwin     E. 

Slick  and  Edgar  W.  Clarke.   Westmont  Borough.  Penn.      (U.   S. 
No.   1.191,541;   July   IS.   1916  I 

CLASSIFIER  —  Ore-Classifying  Machine.  Seidell  Irwin 
Clawson,  Salt  Lake  City,  Utah.  (U.  S.  No.  1,191,280;  July  IS, 
1916.) 

CONCENTRATOR — Ore  Concentrator.  Jacob  Lamport. 
Rapid  City.  S.  D.      (U.   S.   No.    1,192,534;  July   25,   1916.) 

CRUSHER.  James  W.  Boileau,  Chicago.  111.  (U.  S.  No. 
1,191,494;   July    18,    1916.) 

CRUSHER — Rock  and  Ore  Breaker.  Thomas  W.  Capen, 
Milwaukee  Wis.,  assignor,  by  mesne  assignments,  to  Allls- 
Chalmers  Manufacturing  Co.  (U,  S  No.  1,191,564;  July  18, 
1916.) 

CRUSHING — Stamp  Mill.  Henry  L.  Doherty,  New  York.  N 
Y.      (U.    S.    No.    1,192,997;    Aug.    1,    1916.) 

DREDGING — Apparatus    for    Separating    Materials    of    Dif- 
ferent   Specific    Gravities.      Charles    Schifferle.    San    Pram 
Calif     assignor  to  The   Yuba  Construction   Co.,   San  Francisco. 
Calif.'     (tl.  S.  No.  1. 19U.466;  July   11,  1916.) 

DRILL — Rock  Drill.  William  August  Smith.  Denver.  Colo.. 
assignor  of  one-half  to  William  W  Hassell.  Colorado  Springs. 
Colo       (U.  S.   No.   1,191,842;  July  IS.   1916.) 

SINTERING — Cover  for  Sintering  Pans.  Frank  D.  Carney 
and  Richard  V.  McKay,  Steelton.  Penn.  (U.  S.  No.  1.190.513; 
July  11,  1916.) 

ZINC — Metallurgy.  Henry  Swift  Kimball.  St.  Louis.  Mo. 
assignor  to  American  Zinc,  Lead  and  Smelting  Co.,  Boston. 
Mass.    (U.    S.    No.    1.189,830;    July    4.    1916.) 
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SAN    FRANCISCO — Aug.    2 
Mine-Tax     Ineaameats  in  Tuolumne  County  have  been  re- 
duced  by   the   board  of  equalization   in   application   to  a   large 
number    of   mining    properties,    including    the    Rawhide,    App, 
Heslop.  olden     Rule,     Tarantula     and     others.      The 

tions  apply  to  the  mines  and  equipment  and  total  a  large 
amount;    the    separate    reductions   run    from    $500   up   to   more 
than    $25,000.      A   total    reduction    of    $73,700    was   made    to    the 
ral    Land   Co.    in    favor   of    the    Rawhide,   App   and   Heslop, 
which  includes  surface  equipment.     The  Rawhide  is  being-  de- 
■  1  by  the  Pittsburgh  Silver  Peak  Mining  Co.  and  the  App 
and  Heslop  are  in  the  holdings  being  operated  by  W.  J.  Lor- 
ing  and  associates.     The   encouragement  thus  given  to  inves- 
ud   operators   in   Tuolumne   County   will   not   be   conlined 
to  men  who  are  able  to  work  on  a  large  scale,  but  will  apply 
to  a  number  of  smaller  owners  who  might  not  be  able  to  work 
at   all   under  a  continued   system  of  high   taxation. 

Oxygen  liny  lie  Explosive,  when  made  by  the  electrolytic 
process,  through  contained  hydrogen.  This  is  the  conclu- 
sion of  the  California  Industrial  Accident  Commission,  result- 
ing from  investigation  of  accidents  due  to  the  explosion  of 
oxyacetylene-welding  apparatus  at  the  Mountain  Copper  Co. 
shops.  Hercules  Powder  Co.  and  the  California  Artistic  Metal 
and  Iron  Co.  These  accidents  all  occurred  in  the  first  half 
of  July  and  resulted  in  a  total  of  seven  deaths.  All  of  the 
tux  was  furnished  by  one  company,  and  as  the  accidents 
were  similar,  the  apparent  cause  of  the  explosion  was  more 
determined.  However,  the  commission  has  not  made 
.my  public  statement  as  to  its  determination  in  that  respect; 
hut  has  merely  issued  a  warning  to  all  persons  using  oxyacety- 
lene-welding apparatus  that  it  is  unsafe  to  use  oxygen  for 
this  purpose  without  first  determining  that  it  does  not  contain 
hydrogen  or  other  gases  which  with  oxygen  would  form  an 
explosive  mixture.  Experiments  are  being  made  to  deter- 
mine definitely  the  explosive  limits  of  such  mixtures.  Users 
are    advised    to    reject    oxygen    containing    2%    hydrogen. 

Conditions  at  the  North-End  Comstock  Mines  in  the  last 
half  of  July  were  particularly  encouraging  to  the  operators 
since  the  meeting  of  the  United  Comstock  Pumping  Associa- 
tion, held  on  July  21,  decided  to  reduce  the  water  level  from 
the  2,700-ft.  to  the  2,900-ft.  point.  This  has  been  in  contem- 
plation for  several  weeks  and  Superintendent  Whitman 
Symmes,  engineer  in  charge,  was  previously  in  San  Francisco 
felting  estimates  upon  costs  of  necessary  electrical  equip- 
ment. The  result  of  the  investigation  was  satisfactory  to  the 
Pumping  Association  and  the  work  of  unwatering  will  pro- 
ceed as  soon  as  the  necessary  installations  are  made.  The 
pumps  and  other  machinery  used  in  unwatering  from  the 
2,500  to  the  2,700  levels  are  available,  but  additional  equip- 
ment is  necessary.  The  estimate  for  unwatering  to  the  2,700 
level  is  said  to  have  been  $25,000,  but  the  actual  cost  was 
.Mr.  Symmes  reports  that  the  additional  200  ft.  will 
be  unwatered  at  a  still  smaller  cost.  It  is  known  that  the  ore- 
extend  to  the  lower  levels  but  no  exploration  was  done 
by  the  early-day  operators.  The  production  of  the  north-end 
mines  in  the  past  two  or  three  months  has  been  encouraging, 
the  Union  showing  large  amounts  of  high-grade  ore,  while 
improvement  in  the  Mexican.  Ophir,  Con.  Virginia  and  other 
Iso  adds  to  the  encouragement.  The  Mexican 
mill  is  being  operated  on  large  tonnage  from  the  Union  and 
111  sheet  for  June  showed  that  Sierra  Nevada  shipped 
ms  that  netted  ? 2 , 2 5 4 .  Tie-  Comstock  Leasing  Co.  which 
will  operate  the  Chollar  and  Potosi  is  hurrying  installation  of 
mill  and  tramway,  expecting  to  be  operating  early  in  August. 

Ill  TTE — Auk.  5 
Monument    to   Mark    Kir>t    Gold    Discovery   in   Montane,   the 
E.    Morony,    of    Deerlodge,    to    the    Montana 
prepared    in    New    Hamp- 
shire and  will  he  erected  this  fall   in   Powell  County  on  a   bar 
Northern    Pacific    ami    the    Milwaukee'  tracks    at 
Gold  Creek,  the  spot  where  gold  was  first  discovered  in  Mon- 
tana.    The  monument  will   be  an   18-ft.  granite  shaft.     Former 
Senator    W.    .'■ ,       lark    has    been    invited    to    deliver    principal 
address  at  the  ded  onies. 

knaconda    Copper    Production    for   July    shows    an    increase 

"   '    !  rted    production    for    June,    the 

Ming  the  output  of  the 

toe   and   Great    Fall:  .    this   may  "be   compared 


with  22,100,000  lb.  for  July,  1915.  The  company's  production 
by  months  for  the  first  seven  months  of  1916  follows:  Janu- 
ary, 23.200,000  lb.;  February.  23,300,000;  March,  26,600,000;  April, 
23,300,000;  May,  30,000,000;  June,  2S, 100, 000;  July,  28,200,000;  a 
total  of  192,700.000  lb.,  an  average  of  27,52S,000  lb.  per  month. 
The  rate  of  production  is  330,000,000  lb.  for  the  year.  John  D. 
Ryan,  president  of  the  Anaconda  company,  is  in  Montana  on  his 
annual  visit  and  tour  of  inspection,  expecting  to  remain  in 
the  state  about  a  month.  He  is  quoted  as  saying  in  an  inter- 
view: "The  copper  business  has  had  two  months  of  dullness, 
succeeding  a  big  business.  As  comparatively  little  copper  has 
been  traded  in  the  past  two  months  prices  have  dropped  5 
or  6c.  per  lb.,  but  the  market  is  recovering  and  a  good  buying 
movement  is  starting.  I  am  expecting  higher  prices  than  have 
prevailed  since  June  1.  In  the  first  few  days  in  August  quo- 
tations again  ranged  above  25c.  per  lb.,  and  I  have  no  doubt 
that  the  average  during  the  month  of  August  will  be  above 
that  figure  and  that  miners  wages  will  again  advance  under 
scale  regulated  by  the  price  of  copper.  The  mines  of  the 
company  in  Butte  look  better  than  they  have  done  in  years, 
and  production  is  being  maintained  at  a  satisfactory  rate. 
The  zinc  plant  at  Great  Falls  is  nearly  completed  and  will 
be  ready  to  start  operations  in  two  weeks.  The  zinc  con- 
centrator at  Anaconda  will  be  ready  then  to  furnish  product 
for  the  electrolytic  plant  to  treat.  These  plants  were  begun 
last  September  and  have  been  completed  before  the  time 
promised    by    the    engineers    in    charge    of    the    construction." 

DENVER — Aug.  3 

Pnreliase  of  tlie  Cresson  Mine — the  mine  of  vug  fame — is 
announced  from  Cripple  Creek  as  accomplished,  the  price 
named  being  $4,200,000  or  at  the  rate  of  $3.50  per  share.  The 
new  officers  of  the  company  will  be:  President,  A.  E.  Carlton; 
vice-president,  Claude  K.  Boettcher;  secretary,  A.  J.  Zang; 
treasurer,  E.  P.  Shove;  general  manager,  Richard  Roelofs. 
Other  directors  are  T.  B.  Burbridge,  Charles  M.  MacNeill,  Spen- 
cer Penrose,  Irving  T.  Snyder,  Adolph  Zang  and  L.  G.  Carlton. 

The  Lead  in  Tungsten  Production  has  been  regained  by 
Colorado,  according  to  the  statement  of  the  U.  S.  Geological 
Survey.  The  output  is  estimated  for  the  first  six  months  of 
the  year  as  having  a  gross  value  of  $3,63S,000.  Fred  Carroll, 
state  commissioner  of  mines,  says  that  the  state's  production 
of  gold  and  silver  for  1916  will  range  around  $30,000,000  and 
that  the  total  production  of  gold,  silver,  lead,  zinc,  copper  and 
tungsten    will    probably    have    a   value    of    about    $100,000,000. 

Lcadville's  Two  (ireat  Unwatering-  Operations  have  been 
attended  by  unforeseen  misfortune.  After  water  had  been 
lowered  to  the  bottoms  of  both  the  Penrose  and  the  Harvard 
shafts,  heavy  flows  developed  and  have  persistently  prevented 
the  prosecution  of  development  at  depth.  No  satisfactory 
explanation  has  been  advanced  to  account  for  the  flow  in  the 
Tenrose,  which  appears  to  issue  from  the  floor  of  the  bottom 
level,  but  Manager  H.  S.  Lee,  of  the  U.  S.  Smelting,  Refining 
and  Exploration  Co.,  believes  the  Harvard  is  taking  water  from 
Evans  gulch  and  he  is  accordingly  constructing  a  great  flume 
to  carry  the  creek  past  the  property.  Both  enterprises  will 
be  carried  through  despite  these  obstacles,  as  they  were  both 
formerly  operated-at  present  depths  and  are  known  to  contain 
good  reserves  of  valuable  ores. 

SALT  LAKE   CITY — Aug.  4 

Vtah  Ore  Sampling  Co.,  owning  and  operating  sampling 
mills  at  Park  City,  Murray  and  Silver  City,  will  increase  its 
capitalization  from  $200,000  to  $300,000,  by  issuing  another 
liKi.aiiu  shares  of  stock.  The  company  has  handled  an  unusu- 
ally large  tonnage  during  past  months  and  is  planning  the 
erection  of  a  fourth  sampler,  to  be  built  at  Murray.  The 
Tintic  sampler  is  at  present  working  one  shift,  handling  a 
somewhat  reduced  tonnage  (400  tons  daily)  owing  to  less  low- 
er grade  ore   being  produced  there. 

Grading  for  the  New  Leaching  'Plant  of  the  Utah  Copper 
Co.,  near  the  Arthur  mill  at  Garfield,  has  been  practically 
completed.  Work  of  installing  the  equipment  will  depend  on 
when  supplies,  building  material,  steel,  etc.,  can  be  delivered. 
The  capacity  will  probably  be  3,000  to  5,000  tons  per  day 
at  the  beginning,  with  provisions  for  handling  a  larger  ton- 
nage. Concrete  leaching  tanks,  Oined  with  acidproof  as- 
phaltum  material,  are  -to  be  used.  D.  C.  Jackling  and  engi- 
neers of  the  company  are  in  Salt  Lake  City  going  over  the 
plans.     The  company   has   set   aside  ?2, 500,000   for  the   under- 
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taking-  The  capacity  of  the  Arthur  and  Magna  mills  is 
being  gradually  increased,  by  additions  and  through  improve- 
ments in  handling  the  ore.  Additional  flotation  equipment 
is  also  being  installed.  During  June  the  copper  production 
amounted  to  17.S77.432  lb.  as  compared  with  15,950.215  lb.  in 
May.  The  July  production  is  expected  to  be  greater  than  that 
for  June,  and  the  output  for  the  year  will  be  about  ISO.000,000 
lb.     There  was  recently  handled  in  one  day  44,000  tons  of  ore. 

JOPI.IX.    MO Aug.    5 

Another  Slump  in  Ore  Prices  on  both  zinc  and  lead  during 
the  last  week  in  this  district  tended  to  check  development 
work  and  caused  several  more  mines  to  close.  The  turn  in  for 
the  week  amounted  to  less  than  4,000  tons,  and  it  is  expected 
yet  smaller  shipments  will  be  made  if  the  price  does  not  im- 
prove. Several  mines  in  the  west  Joplin  camp  "were  closed 
down  the  latter  part  of  the  week,  on  account  of  lack  of  water 
ami  it  is  becoming  increasingly  difficult  to  get  sufficient  water 
for  milling. 

Three  Ambitious  Prospecting  Campaigns  have  just  been 
launched  in  the  Kansas  portion  of  the  district.  These  cam- 
paigns will  cover  the  prospecting  of  over  6,000  acres  of  virgin 
territory  and  should  add  materially  to  the  known  resources 
of  the  field.  Of  these  three  campaigns,  the  largest  is  that  of 
a  group  of  interests  said  to  be  associated  with  Boston  zinc 
companies  and  involves  the  development  of  over  4,000  acres 
immediately  north  of  the  Oklahoma  line  and  west  of  Baxter 
Springs,  Kan.  There  have  been  a  number  of  drill  holes 
put  down  already  and  some  strikes  reported  and  a  number 
of  drill  rigs  are  being  sought  to  place  at  work  upon  the  land. 
The  second  largest  undertaking  is  that  of  a  group  of  men 
already  interested  at  Picher  and  Cardin.  The  development  of 
1,200  acres  near  Columbus.  Kan.,  has  just  been  announced  as  a 
part  of  their  activities  during  the  remainder  of  the  summer 
and  fall.  This  acreage  is  south  of  Columbus  where  there 
have  been  rumors  of  strikes  during  the  last  two  years,  but 
which  have  never  been  developed.  The  third  campaign  is  that 
announced  by  the  Delaware  Zinc  Co.,  which  holds  leases  upon 
1,000  acres  north  and  south  of  Picher,  Okla.,  about  half  of  the 
acreage  only  being  in  Kansas.  The  latter  work  is  in  charge 
of  Haywood  Scott,  of  Joplin.  and  he  has  placed  about  10  drill 
rigs  at  work  during  the  last  fortnight.  It  appears  to  be  the 
ambition  of  all  of  these  concerns  to  develop  large  acreages 
and  the  undertakings  are  being  aided  by  the  farmers  by  the 
granting  of  low  rates  of  royalty  and  advantageous  terms  of 
working  the  ground.  With  the  steady  growth  of  the  Miami 
and  Commerce  camps  northward  it  is  the  belief  of  those  inter- 
ested in  that  field  that  the  mineralized  zone  will  extend  far 
into  Kansas.  It  would  bring  into  the  zone  a  large  area  of 
prospective  mineral-bearing  ground  beyond  Spring  River, 
which  has  hitherto  been  considered  as  limiting  the  west  side 
of  the  Joplin  district. 

Dl'Ll'TH — Aug.  5 

July  Iron-Ore  Shipments  were  9,750,517  tons,  the  greatest 
for  a  single  month  in  the  Lake  Superior  district.  Total  ship- 
ments to  Aug.  1  are  slightly  over  29,300,000  tons.  Should 
the  same  ratio  of  increase  prevail  throughout  the  season,  the 
1916  tonnage  would  pass  the  60,000,000  mark,  or  five  to  ten 
million  tons  in  excess  of  the  rosiest  expectations.  Last  year 
but  44,000,000  tons  were  shipped  down  the  Lakes,  while  the 
record  season  of  1913  showed  but  49,000,000  tons.  The  new 
Steel  Corporation  steamer  "Wm.  A.  McGonagle"  recently  took 
on  her  maiden  trip  a  cargo  of   12,677   tons   of   iron   ore. 

Prevailing  Wages  in  the  Chisholni  District  were  under  dis- 
cussion when  the  Mesabi  Range  strike  started.  Recently,  Supt. 
A.  Y.  Peterson,  in  charge  of  the  Oliver  Iron  Mining  Co.'s 
operations  in  the  Chisholm  district,  permitted  press  represen- 
tatives to  examine  the  company's  pay  rolls  to  ascertain  the 
truth  or  falsity  of  the  I.  W.  W.  statements  regarding  the  rate 
of  wage  paid  to  miners  in  the  district.  The  examination  dis- 
closed the  fact  that  544  men  per  day  were  employed  on  con- 
tract work  during  May  and  540  men  during  June.  During  May 
these  men  worked  14,147.23  shifts  with  net  earnings  of  $4S,- 
067. S6,  an  average  rate  per  day  of  $3.S97.  During  June  they 
worked  10.31S.75  shifts,  net  earnings  $36.4S2.94,  or  an  average 
of  $3,535  per  day.  A  tabulation  of  the  average  rates  of  wage 
of  contract  miners  in  the  district  showed  the  following  for 
the    two   months   stated: 

Less   than    $2.50 0.1%     $3.26  to   $3.50 i 

$2.51   to  $2.75 0.6'^     $3.51   to   $3.75 13.2'' 

$2.76  to   $3 23.4^f     $3.76   to   $4 7.6 

$3.01   to  $3.25 20.0't     Over  $4.01    hi 

The  lowest  average  rate  paid  at  any  one  mine  of  the  group 
during  June  was  $3.34  per  day,  and  the  highest  $3,897. 

Strike  Situation  Remains  I'nchnnged  on  the  Mesabi  Range. 
No  mines  were  started  up  during  the  last  week  and  the  men  who 
are  now  holding  out  seem  determined  to  remain  away  from 
work  until  some  agreement  is  made  with  the  companies.  How- 
ever, this  will  not  take  place  as  long  as  the  Industrial  Work- 


ers of  the  World  are  looking  after  the  interests  of  the  men. 
The  two  Federal  investigators  are  going  ahead  with  their 
work  and  have  been  in  attendance  at  most  of  the  meetings  that 
the  strikers  have  held  during  the  last  week.  There  was  some 
picketing  by  women  the  early  part  of  the  week  and  the  officers 
did  not  interfere  with  them  until  one  deputy  was  severely 
wounded  by  being  struck  on  the  head  by  a  rock,  after  which 
the  sheriff  issued  orders  to  stop  picketing  by  both  men  and 
women.  Since  that  time  there  has  not  been  a  disturbance  on 
the  range.  One  of  the  mining  companies  that  was  hit  hard 
by  having  almost  every  one  of  its  mines  closed  clown  lias 
been  compelled  to  enter  the  open  market  to  get  enough  ore  to 
keep  its  furnaces  going.  This  company  owns  mostly  under- 
ground properties;  few  underground  mines  east  of  Keewatin 
are  operating.  Shipments,  however,  are  being  maintained  at 
a  steady  rate.  There  was  some  talk  that  the  boat  men  were 
going  on  a  strike,  but  the  vessel  owners  took  Quick  action 
in  Detroit  and  granted  an  increase  in  pay  of  $lo  a 
to  all  men  not  licensed  officers;  the  officers  get  their  increases 
in  the  form  of  bonuses  at  the  close  of  the  shipping  season. 
Although  the  I.  W.  W.  has  made  attempts  to  start  trou 
some  of  the  other  iron  ranges,  their  efforts  have  been  without 
results  and  it  is  not  believed  that  they  can  accomplish  any- 
thing. Wages  are  higher  than  they  have  been  in  years,  in 
spite  of  the  statements  of  the  I.  W.  W.  leaders  to  the  contrary. 
The  I.  W.  W.  has  no  funds  to  support  the  strike  and  it  is 
surprising  that  the  miners  are  holding  out  when  they  are 
not  receiving  the  strike  benefits  promised  them.  The  Federal 
report  on  strike  conditions,  as  made  by  Investigator  George  P. 
West,  to  the  Committee  on  Industrial  Relations,  has  come  in 
for  much  criticism  on  the  part  of  local  and  state  authorities. 
The  report  was  made  public  at  Washington  on  Aug.  2.  and 
anti-administration  papers  claim  it  to  be  largely  political 
clap-trap. 

TORONTO — Aug.  5 

The  Nickel  Controversy  seems  in  a  fair  way  of  being  set- 
tled by  the  incorporation  of  a  new  company,  known  as  the 
International' Nickel  Co.  of  Canada,  which  will  have  a  capital 
of  $5,000,000.  This  company  will  build  a  refinery  at  Port  Col- 
borne,  on  Lake  Erie,  in  Ontario.  It  will  be  built  in  units  ami 
is  expected  to  have  a  capacity  sufficient  to  supply  the  needs  of 
the  British  Empire.  The  cost  of  the  new  works  is  put  at  about 
$4,000,000.  A  number  of  towns  in  northern  Ontario  made 
strenuous  efforts  to  have  the  refinery  placed  in  their  localities, 
but  the  present  site  was  decided  upon  on  account  of  the  prox- 
imity to  the  market  for  raw  materials,  the  greater  part  of 
which  have  to  be  imported  from  the  States.  It  requires 
about  four  tons  of  raw  materials  to  refine  one  ton  of  nickel 
matte. 

Destructive  Forest  Fires,  the  worst  in  the  history  of  the 
country,  occurred  during  the  last  week  in  northern  Ontario. 
It  will  be  impossible  for  some  time  to  come  to  estimate  cor- 
rectly the  loss  of  lives,  but  it  is  believed  that  up  to  the  present 
the  loss  will  be  over  400.  From  Raynor  to  Monteith  there  is 
not  a  settlement  left  along  the  railroad  and  from  Monteith 
to  Porquois  Junction  the  same  conditions  prevail.  The  fire 
was  so  intense  that  absolutely  nothing  is  left  and  the  sight  of 
the  blackened  and  devastated  country  is  depressing  in  the 
extreme.  The  largest  number  of  fatalities  was  around  Mathe- 
son,  where  there  is  a  considerable  number  of  farmers,  but  in 
the  mining  section  of  Munro,  which  is  a  few  miles  from 
Matheson,  the  loss  was  also  heavy.  There  is  nothing  left  of 
the  surface  plant  of  the  Croesus  mine  and  several  of  the  min- 
ers perished,  but  the  exact  number  is  not  yet  known.  A  nam, 
ber  of  prospectors  were  in  the  bush  around  this  district  and 
some  of  these  are  supposed  to  have  perished.  At  the  Croesus 
before  the  mine  was  abandoned  about  $75,000  in  ore  and  bullion 
was  put  down  the  shaft  and  a  short  time  after  this  the  shaft 
timbers  caught  on  fire.  The  Alexo  nickel  mine  was  completely 
surrounded  by  fires,  but  fortunately  they  did  not  approach 
the  mine.  At  one  time  it  was  thought  that  the  Porcupine 
camp  might  go  too,  and  the  danger  was  considered  sufficiently 
real,  that  in  some  of  the  mines  the  men  were  brought  up 
from  underground  in  order  that  they  might  escape.  Contrary 
to  what  might  ordinarily  be  thought,  a  mine  is  an  extremely 
unsafe  place  to  be  in  a  forest  fire  of  the  kind  that  visited 
the  country  this  week  and  in  1911.  The  fire  draws  all  the 
oxygen  out  of  the  workings  and  the  poor  unfortunates  are 
left  to  smother.  Fortunately  a  change  in  the  direction  of  the 
wind  saved  parts  of  Porcupine  this  week.  All  the  danger,  to 
this  as  well  as  other  parts  of  the  country,  is  not  yet  over. 
A  heavy  rain  last  Sunday  dampened  but  did  not  entirely  put 
out  the  fires,  and  since  then  the  warm  dry  weather  has  con- 
tinued. Around  about  one  can  see  the  ominous  smoke  haze, 
but  it  is  generally  believed  that  the  danger  is  largely  over — ■ 
for  this  time.  Prospectors  are  already  going  into  the  burned 
areas  where  the  fire  has  helped  to  expose  the  rocks,  and  it 
is  possible  that  new  mineral  discoveries  may  help  with  the  re- 
settlement of  the  country  which  ha6  received  a  great  setback. 
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\l,  VSKA 
P   F.  CUMMINGS    of    Seward    is    installing      hydraulicking 
plant   at   placer   properties   on   Bear   Creek,   at   northern   end    01 
Peninsula.      Formerly    operated    by    Herron,    Cassidy    *c 

Sulli\  .hi 

KENA1  ALASKA  COLD  (Seward)— James  Drennan  and  as- 
sociates, lessees,  are  operating  5-stamp  mill  on  halls  Creek, 
26  mi.  north,  on  ore  taken  out  during  winter. 

ALASKA     GASTINEATJ     (Juneau) — Milled    in    July    150,403 

tons;    heads,    $1.24:    tails,    J0.24     exti  iction,    80.64%,    mill   closed 

julv   i  and   5.     June   results    wen      164,800   tons   milled;   heads, 

J1.06;    tails.    J0.22;    extraction,    79  85%. 

ARIZONA 

Ooelii.Me  County 

SHATTTJCK-ARIZONA     ir.isl.ee)— July     copper    production 
1,397.445    lb.;   seven   months   10,277,009    lb. 
Gila    County 

FIRE  IN  MEXICAN"  CANON.  Mi  AM  I,  July  26.  destroyed 
most  of  Mexican  part  of  town. 

MIAMI   (Miami) — July  production  4,305,000  lb.  copper. 

INSPIRATION  CONSOLIDATED  (Miami)— July  production 
11,300.000   lb.    copper,   about    800,000   lb.    more   than   in   June. 

VAX  DYKE  COPTER  (Miami) — Xew  organization  of  L.  D. 
Van  Ink..,  Edwin  Tuft  and  C.  B.  Loomis,  all  of  Miami.  Cap- 
italization   $5,000,000;    shares    50c.    each. 

OLD  DOMINION  (Globe) — Hoisting  1,100  tons  daily;  mine 
now  making  only  6.000,000  gal.  water  as  compared  with  11,- 
000,000  last  winter;  spare  centrifugal  pump  being  added. 

(ireenlee    County 

SHANNON     i  Clifton) — July     production     about     968,000     lb. 
D    BUTTE   MINING   (Duncan) — Supersedes  Twin  Peaks 
Mining  Co.;   machinery  on  ground   for  mill;    1,500   tons  ore   on 
dump. 

Maricopa  County 

DRAGON  MINING  AND  DEVELOPMENT  (Wiekenburg) — 
This  gold-silver-vanadium  property,  on  western  slope  of  San 
Domingo  Peak,  is  being  equipped  with  gasoline  hoist,  air 
drills,  etc.,  to  sink  on  42-in.  vein  opened  at  100  ft.  from  sur- 
face.    J.  F.  Newman,  superintendent. 

Mohave   County 

OATMAX  GOLD  (Oatman) — Reports  $8  ore  in  west  drift, 
500  level. 

AOTMAN  PIONEER  (Oatman) — On  200  level,  following  a  2- 
ft.   vein  of  high-grade  ore. 

OATMAN  CRESCENT  (Oatman)— In  July,  drove  adit  2S1 
ft.  at  cost  of  $11.12  per  ft.;  face  now  nearing  objective,  adit 
being   in   a    total    distance    of   425    ft. 

I'imn    County 

MINE  EXPERIMENT  STATION'  will  be  established  at 
on  by  U.  S  Bureau  of  Mines  in  connection  with  the  Uni- 
versity   of    Arizona. 

GOULD  (Tucson) — Trustees  for  defunct  Pioneer  Smelting 
'  'ill  auction  10  unpatented  claims  comprising  Gould  mine, 

18  ml.  west  Tucson.  Aug.  10;  has  well  equipped  360-ft.  main 
shaft, 

SWEET  BYE-AND-BYE  (Helvetia)— This  copper  group  is 
being  operated  by  YV.  B.  Akera,  late  of  Pachuca,  Mexico,  and 
Robert  Farmer,  of  Tucson.  Two  to  three  cars  shipped  each 
El  Paso  smeltery. 

NEW  CORNELIA  (Ajo)— Employing  750  men;  carpenter 
shop,  machine  shop,  warehouse,  electric  plant,  tank  house 
and  foundations  for  tanks  completed  work  progressing  on 
crushing  storage  plant,  power"  plant  and 
smoke  stack;  solution  storage  one-third  completed;  10  Mexican 
and   B  American  houses  in  process  of  erection. 

Yavapai    County 
BIG     LEDGE     DEVELOPMENT     (Mayer) —Purchased     old 
'..11   smeltery   and    will    treat   ores   from    Henrietta,   But- 
ternut,  Gopher  and   Hackberry  mines. 

HELL  COPPER  (Jerome) — Stockholders  filed  suit  asking 
receivership  and  return  of  5,000,000  shares  of  stock  to  treas- 
ury, following  sale  to  United  Verde  by  George  W  Hull  of 
his  holdings. 

[TED    ARIZONA    COPPER    (Jerome)— President   Charles 
DunJi  ...!    ited   'his  property,  32  mi 

south.  ne;    will    continue    sinking,    and    crosscut    at 

ft.  levels. 
DUNDEE-ARIZONA     (Jerome)— Heavy     hoist,     compressor 
and    other    equipment    ordered;    electricity    will    take    place   of 
gasoline,     station  at   300-ft.  level  finished:   wi    I    drift    at   65-ft 
point  in   25   ft.  carbonate  ore. 

GRAND  ISLAND  MINING   'Jerome)— Reorganized  by  James 

M.  Layman  and  oth  ..,,.  who  put  20",  of  their 

stock    '  try  and  pooled  the  rest;  contains   13   unpat- 

ented  claims    ad   mning    the   Copper    Chief   and    Shea;    working 

shaft  200  ft.  deep.  e 

Yuma    County 

DESERT      '  te   ore   s'truck   on  250-ft.   level: 

or    being    installed. 

!;,'l,:l;1,'      "  '    "»p  -nd  hoist  being 

Installed;    freight    truck   purchased;    shaft   down    130    ft.    is    in 


COBRITA  MINES  CO.  (Salome) — Xew  organization  of  the 
Gregg's,  Los  Angeles  promoters,  acquired  this  property  from 
Arthur    Neil. 

MARIQUETTA  (Plomosa) — Lloyd  L.  Miller,  of  Los  Angeles, 
as  heir  of  Julia  Traves,  has  secured  annulment  of  sale  of 
mine  to  Benjamin  Goodrich  by  administrator  of  the  estate. 

CALIFORNIA 

Amador    County 

ALLEN  COPPER  (lone) — Copper-gold  ore  reported  in  this 
old  mine  formerly  owned  by  Alvinza  Havward;  now  operated 
by  Allen   Estate  Co. 

KEYSTOXE  (Sutter  Creek) — Semi-annual  report  shows  40- 
stamp  mill  in  constant  operation  since  Jan.  1  except  2  days 
for  repairs  and  cleanup,  crushed  41,084  tons,  yielding  in  bul- 
lion and  concentrates  after  deducting  smelting  charges  $81,- 
366  or  $1.98  per  ton.  Low  yield  reported  due  to  development 
rock  which  necessarily  went  through  mill.  Total  cost,  in- 
cluding franchise  tax  and  overhead  expenses,  about  $77,000. 
C.  R.  Downs,  manager. 

Butte   County 

SPRINGER  (Magalia) — Harry  M.  Thompson  and  associates, 
prospecting  this  old  mine  with  steam  shovel,  will  exercise 
option.  Have  also  bonded  the  Eureka  mine,  adjoining  Mineral 
Slide  and  Lucky  John   mines. 

LUCKY  JOHN  (Paradise) — Has  reached  channel  through 
the  1,000-ft.  adit  and  a  96-ft.  raise;  will  commence  washing 
gravel  soon.  Adit  cut  three  quartz  veins  that  warrant  pros- 
pecting.     John   D.   Hubbard,   manager. 

BIG  BLUE  LEAD  (Oroville) — This  gravel  property  near 
Bangor  reported  sold  to  F.  F.  Ford  and  C.  G.  Fowler,  of  San 
Francisco  and  Alaska  who  will  expend  $2(1,000  in  development 
when  water  is  available  in  the  autumn.  Former  development 
includes  2,500-ft.  tunnel. 

MINERAL  SLIDE  (Magalia) — This  old  drift  mine  has  been 
bonded  by  John  Cowan  and  associates  of  Salt  Lake  City, 
Utah.  A  1,500-ft.  tunnel  will  be  run  on  a  sluice  grade  and  it  is 
expected  that  low-grade  gravel  left  by  former  operators,  can 
be  worked  at  a  profit.  Mucking  machines  "will  be  used.  C.  E. 
Hand,   of  Los  Angeles,   will   be  engineer   in   charge. 

Eldorado   County 

BADGER  HTLL  (Placerville) — The  300-ft.  tunnel  to  be  ad- 
vanced to   650-ft.   point,   to  form  connection   with  main  shaft. 

WAGNER  (Placerville) — Good  ore  reported  at  depth  of  60 
ft.  Shaft  will  be  deepened.  A  4-stamp  mill,  compressor  and 
gas  engine   installed. 

GEORGIA  SLIDE  (Georgetown) — Development  in  progress. 
some  ore  being  produced  and  mine  may  again  come  into 
regular  producing  class.  Under  management  of  Robert  Crans- 
ton,   of  San   Francisco,   on  a  purchase   bond. 

Humboldt  County 

HUMBOLDT  COPPER  MIXING  CO.  (Eureka) — Exploring 
with  drills  to  develop  ore  of  better  grade  than  that  pre- 
viously opened.     W.  L.  Perrott.   secretary. 

Mono    County 

CLIFF  (Oasis) — This  old  silver  group  in  White  Mountains 
optioned  by  E.  J.  King  and  J.  C.  King,  of  San  Francisco.  Good 
road  will  be  constructed  and  ore  will  be  hauled  by  motor 
trucks  to  Coaldale,  Nev.,  about  75  mi.  from  the  mine.  Re- 
duction  plant   will  be  built   if  development  warrants. 

Placer   County 

GLOBE  MINING  (Auburn) — This  company  in  Ophir 
district  has  leased  following  claims:  Mowitza,  Good  Friday. 
Green.  Enterprise.  West  Friday  and  Cornucopia.  Sinking  on 
the  Mowitza  (Old  Copper  Point)  is  in  progress.  At  300-ft. 
point  will  crosscut  to  the  Friday.  Electric-power  line  in- 
stalled; also  air  compressor,  machine  drills  and  Cameron 
pumps. 

San  Bernardino  County 

OSDTCK  (Atolia) — "Highgraders"  robbed  ore  bins  of  about 
1,000  lb.  of  high-grade  ore  on  July  20.  First  big  steal  of 
tungsten   in   several   months. 

Shasta    County 

ORO  FINO  (Redding) — High-grade  ore  disclosed  by  Peter 
Sorensen  who  is  working  this  property  for  Charles  H.  Behrens. 

GOLD  DREDGE  owned  by  L.  Gardella  at  Lincoln.  Placer 
County,  will  be  removed  to  Clear  Creek  within  the  year,  after 
haying  worked  out  its  present  ground.  Additional  dredges 
may  be   erected. 

Sierra    County 

SHADY  FLAT  (Downieville) — Bonded  to  Thomas  Wilson, 
of  Manhattan.  Calif.  Engine  and  pump  being  installed.  Two 
shifts   sinking   shaft    in    back    channel. 

MONITOR  (Gibsonville) — Bonded  to  Monitor  Mining  Co. 
Contains  extension  of  Bellevue  channel.  Drain  tunnel  being 
run  to  unwater  125-ft.   shaft  now  in   rich  gravel. 

BALD  MOUNTAIN  (Forest  City) — Bonded  to  Copeland  & 
Ailing.  New  tunnel  being  run  to  prospect  quartz  vein  encoun- 
tered during  drift  operations  many  years  ago.  Perry  Bixby 
in  charge. 

Trinity  County 

,  VALDOR  DREDGIXG  CO.  (437  Holbrook  Bldg.,  San  Fran- 
cisco)— The  new  7-eu.ft.  dredge  being  erected  near  Junction 
City  is  expected  to  be  ready  in  September. 
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GLOBE     (Dedriek)— Reported     thai     title     has     reverted    to 
original    Ownei     ll      M.     Hall      Company    look     minr    loin 
ago,  installed  20-Stamp  mill  and  cyanide  plant.  Not  sufficiently 
profitable 

SIXTYFIVE  (Ruth)  This  placer  mine  on  Trinity  River 
Bold  to  Frederick  Hosking,  o£  Placerville.  lias  been  worked 
by   hand  methods.     New  owner  will   install   12-in.   i > ■  i •  •  -   In 

No.    2    giant. 

Yuba    County 

SOLANO  WONDER  (Brownsville)  Modern  I  "-stamp  mill 
and  cyanide  plant  completed.  Developing  underground  with 
16   men. 

COLOR  use 

llnulrier    ('muity 

BOULDER  COUNTY  (Cardinal)— Preparing  to  reopen  this 
mine. 

LIVINGSTONE  (Boulder)— High-grade  gold  ore  opened  ,,, 
Nyanza    winze. 

GILLAND  (Nederland) — Lessees  have  opened  bodj  of  high- 
grade  tungstei ;   shipments  will    begin   at    :e. 

.  PACKARD  (Boulder) — Gold  quartz  vein,  ^  ft.  wide,  opened 
in  this  Beaver  Creek  mine.  Other  gold  discoveries  made  in 
search  for  tungsten  ores,  are  reported  from  west  of  Neder- 
land. 

Custer   County 

BASSICK  (Westcliffe) — This  old  mine  near  Querida  may 
be    reopened. 

BUFFALO  HUNTER  (Westcliffe)— Lessees  opened  ore  as- 
saying 20  to  30  oz.  silver  in  old  workings.  Much  milling 
ore   developed. 

r.ilpin    County 

FRANKLIN  (Rollinsville)— This  100-ton  tungsten  mill  has 
started. 

AMERICAN  METALS  CO.  (  Plackhawk )— Plant  No.  1  start- 
ed: zinc-lead  ore  being  concentrated. 

I  ake    Countv 
ALLEGHENY    (Leadville*)— Retimbering 

by  extensive  development. 


ill    be    followed 

WOLFTONE  (Leadville)— Shaft  drained  to  980-ft.  level 
McCormick  and  Greenback  mines,  connecting,  are  also  drained 

TARSUS  (Leadville)— M  A.  Nicholson  and  J.  P.  Hepburn 
reopening  this  old  mine  on  Yankee  Hill  struck  vein  of  silver- 
copper  ore. 

IBEX  (Leadville)— The  Little  Jonnv  continues  to  furnish 
jewelry  ore."  In  sampling  1-ton  lot  from  Connors  lease, 
the  coarse  screens  caught   112..",  oz.  of  nugget  gold. 

HARVARD  (Leadville)— New  1,200-eu.ft.  compressor  will 
be  installed:  also  500-gal.  station  pump  at  shaft  sump.  Shaft 
sinking  will  not  be  resumed  until  water  problem  has  been 
completely    solved. 

GAMBETTA  (Leadville)— Being  developed  through  Pou- 
sardin  shaft.  Body  of  galena  discovered  after  lower  levels 
were  drained.  High-grade  zinc-carbonate  shipments  being 
made   from   upper   levels. 

Ourny    County 

PLACER  MINING  NEAR  RTDGWAY  started.  Work  done 
on    small    scale    with    good    results.      Larger  sluice   will   be   in- 


\\ANAKAH  (Ouray) — Development  resumed:  30  or  40  men 
employed.  Smelting  plant  below  town  expected  to  be  "blown 
in      soon   by  Ouray   Smelting  and   Refining  Co. 

SOUTH  DAKOTA  (Tronton)— Surface  buildings  completed- 
machinery  enroute.  Development  to  begin  soon.  Power  line 
being  built  from  Gladstone. 

Summit   County 

MOZART  (Montezuma) — Mill  will  be  put  in  operation  in 
near  future. 

PHILADELPHIA       MINES       (Montezuma)— Toledo      tunnel 
equipped    with    lame  air  compressor.      Auto  trucks   haulii 
t.,ns  daily  from  Jumbo  mine  to  mill. 

COLORADO  ORE  SEPARATING  CO.  (Breckenridge)  — 
Smith  :i 00-ton  mill  purchased  recently:  contracts  being  made 
for  low-grade  ore  that  cannot  be  sold  for  shipment. 

FRENCH  GULCH  DREDGING  CO.  (Breckenridge)— Ship- 
ment of  $15,000  in  gold  from  10-days'  run  made  recently  to 
Denver  mint.  Dredge  handles  2,100  cu.yd.  per  24  hr  ■  nav 
streak  now  400  ft.  wide.  " 

DUNKIN  (Breckenridge) — Shipment  assaying  4iv;  l,.a,i  i  ij 
to  _a  oz.  silver  and  considerable  gold,  made  recently  Free 
gold  in  this  ore  is  coarse,  sometimes  in  large  flakes  and 
crystals.      Mine    operated    by    lessees. 

MONTEZUMA  MINES  (  Montezuma)—  Regular  shipments  to 
milling  plant  made  from  Silver  Wave.  Chautauqua  and  Prin- 
cess mines:  treating  by  flotation  r,5  tons  per  day.  Site  for  new 
mill  at  base  of  Teller  Mountain  cleared.  All  mines  will  be 
connected  to  plant  by  aerial   trams. 

Teller   County 

MARGIE  M.  GOLDING  MINING  CO.  (Cripple  Creek)— Or- 
ganized  to  operate  Little  Daisy  mine  on   Bull   Hill 

VINDICATOR  CONSOLIDATED  (Cripple  Creek)  —  During 
second  quarter,  development  of  middle  vein  system  carried  on 
Oreshoot  of  better  than  average  grade  opened  between  12th 
and  isth  levels.  Flotation  plant  below  Golden  Cvcle  ore  house 
will  he  completed  Scot.  1.  Results  of  flotation  work  mav  make 
change  in  policy  of  handling  low-grade  ore  now  used  for 
stope    filling. 

IDAHO 
Idaho  County 
CONCORD   gold   CORPORATION    (Elk    Citv) —  This   com- 
>w»ny   recently  formed   by   Edward   Everett    Howe  and   others   of 
alt   Lake  to  develop  3S0   acres.      About    1,500   ft.   of  tunnel  de- 
velopment.    Frank   Steckaer  in  charge 


MM  llll.  X  N 
Iron 
JJUNRO    (Iron    River)— Property    is    to    be    stripped.      Con- 

!'y    iVi    ft'tvl! I        Hoosa   *    Person-     Pit   v. 

•,w'7JlKyi,LANTI\-ri-"'',''s    (Ishpemlng)      '  been 

!wa£e  ciiffe   min  6  :"    ""'   holmes  ;""'   :'   """    """''■ 

MARY  CHARLOTTE  <  .W^aunee)—  Two  shifts  now  being 
worked  instead  ol  three.  Same  torce  o*  men  employed.  One 
"„,  ";  last  I'ak'-  Superior  mines  to  change  from  the  old 
eight-hour  system   to   two   eight-hour  shifts. 

c„.£,T.V,':K  'Ti'onwoodl-All  of  this  company's  mines  on  the 
'o.sehic  range  are  to  be  electrified  An  order  for  0  electric 
hmsts  was  given  to  Wellman-Seaver-Morgan  Co  Sullivan 
i i  i'.IoVs'V;*;-  '  wl"  «>Ulld  two  lame  compressors  and  supply 
rnotora  t  ■  ,"."",'  ?eneral  Electric  Co.  awarded  contract  for 
motors  for  the  hoists,  gem  rators  and  a  large  turbine  These 
orders  will  amount  to  over  $400,000. 

Ml\  NKSOT \ 
Cuyuiia    Range 

CUYUNA    RANGE  TONNAGES   with   16  shipping  mines  now 

i fatmw.     are    expec this     season     to    amount     to     I7n 

tons  of  fron  o,c  and  300,000  tons  of  manganiferous  material 
m.,,^'.",'!  fManfanese)  Will  ship  upward  of  35,000  tons  of 
manganuerous  Iron  ore  this  season. 

w,l!:',',mK,,!fK,iiV''"""1,     S'";"'    -"'"     Pittsburgh    Steel    Ore    Co. 

will    add    another    unit    to    the    - 1  ..r,    ,  ,„, ,-.  ,,tra  t  ,„..    ,,],,„,    .,, 

this  mine.      Mine   will  ship   300,000   to  400.000   tons  this  season 

Vermilion    Han^e 
e,teAVnY,   I*18*)— In  two   weeks   the   last  ore  from  this  prop- 
ertj    will  be  extracted    by    the  Oliver  company,    lessee,    an. I    the 
mine   will   then    be   abandoned.      Property    has   for    many    "ears 
been  one  of  the  principal  producers  of  the  Vermilion  Range. 

MISSOURI-ARKANSAS 

- U  ii     District 

.       BONNIE  BELLE  (Joplin)— Has  broken  into  rich  ore  in  new 

shaft. 

FIGHTING  WOLF  ,  Zincitel—  Operations  resumed  after 
several  months  shutdown  on  account  of  excessive  water. 

ETTA  MAY  (Joplin) — New  mill  to  be  operated  steadily  as 
soon  as  ground  is  better  opened.  Face  approximately  4:,  ft 
in    height. 

,n,AFR,OR-i,  rTXION,  (Aurora)—  Sinking  shaft  from  200-  to 
300-ft.  level.  I  H,p  for  Aurora  camp  but  drills  blocked  out 
good  ore  at    this  depth. 

BETSY    JANE     (Zincite)— New    mill     near    completion     on 
lease   of   Brooks    land.      Will    work    disseminated    format 
110   ft.      Two    shafts   opened. 

KING  JACK  (Commerce) — Lost  compressor  and  two  boil- 
ers in  cave-in.  Bessemer  gas  engine  saved  bv  cables.  Mine 
owned  by  Commerce  Mining  and  Royalty  Co. 

GRAY  (Webb  City)— New  500-ton  mill  well  underway  on 
tract  adjoining  D.  C.  &  E.  mine,  in  Oronogo  bottoms  north  <■( 
Webb  City:    Philip  Gray  and   Eastern  associates,   owners 

ST.  REGIS  (Duenweg)—  Completed  Number  2  mill  at  Chit- 
wood:  capacity  300  tons  per  shift.  Mining  disseminated  form- 
ation at  ISO  ft.;  sheet-ground  formation  underneath,  which 
will  be  worked  later. 

\urthern  ArkanNns 

MANY  PRODUCERS  in  this  field  holding  their  ore  but 
shipments  for  month  of  July  amounted  to  7."  cars  i  if  this 
number.  30  came  from  Rush.  15  from  the  upper  and  lower 
Buffalo  camps,  IS  from  Searcy  and  Newton  Counties,  and  7 
from  Zinc. 

NONTAX V 

Ilenverheml    County 
BOSTON   S    MONTANA    DEVELOPMENT   CO.    (36   Congress 

St.,  Boston,  Mass.) — To  facilitate  shipments  from  company's 
Spain  mines,  in  French  Gulch,  to  Washoe  smeltery,  a  spur  is 
being  built  from  B.  A.  &  P.  tracks  at  Mill  Creek  near  the 
smeltery  to  a  loading  station  to  which  motor  trucks  will 
bring  ore  from  mines  12  mi.  The  trucks  will  haul  four  trail- 
ers carrying  4  tons  each.  Similar  haulage  is  to  be  carried  on 
from  the  company's  Elkhorn  mines  at  the  head  of  Wise  River 
in  Jefferson  County. 

Silver  Row  County 

ANACONDA  (Butte)— Cave-In.  Aug.  4  at  Tramway  mine 
2.000-ft.    level,    extended   upward   150  ft.;  one  man   killed. 

BTJTTE-BALLAKLAVA     <  Putte)— Developing    orebodies    on 
2,(500  level;   drifted    75   ft.   on   vein.     About   100   tons  of   3' 
being   hoisted   daily. 

EAST   BUTTE   EXTENSION    (Butte)— Company's   Westlake 
and    Rose    O'Malley    mines    being    successfully    worked     i 
lease.     Recently  shipped  58  tons  of  $27  ore  from  the  Westlake 
Company  receives  25';    royalty  on  proceeds  of  operations, 

BUTTE-DETROIT    (Butte)— Operating    old    Ophir    mine    in 
southern  part  of  district,    preparing   mill   for   resumption    and 
arranging    for    sinkini      I  000   ft      shaft    to    2.000    ft.      Zin< 
previously  encounti  I  were  no!   given  atti  n 

at   the  time,  as  there   was   no   market   for  them. 

NORTH  BUTTE  (Butte)— During  qua-ter  ended  June 
shipped  146,190  wet  tons  of  ore,  as  against  131,070  tons  in 
first  quarter.  Principal  new  ore  development  during  quarter 
was  opening  of  North  Berlin  vein  north  of  present  workings 
and  cutting  of  vein  below  the  3,500  level  in  Granite  Mountain 
shaft,   500   ft.    b.low    i, resent   deepest    workings. 

P.I'TTE  &  SUPERIOR  (Butte)—  Julv  production  showed 
slight  falling  off  from  that  of  June.  Total  ore  hoisted  was 
51,710  tons  from  which  14.005  tons  of  zinc  concentrates  were 
secured.  Concentrates  averaged  53.53  per  cent,  zinc  or  about 
15.000.000  lb.  New  main  shaft  is  completed  and  timbered  to 
1.500-ft.   level.      Will   be   carried   to   1,900  level  later. 
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Elko    Count] 

OIL-SHALE  BEDS  about  1  ml.  south  of  ^Iko  are  being  ac- 
tively developed.  R.  M.  Catlm.  of  New  \ork.  JranKiin  fur 
"ace, ,N  J.,  is  interested  and  a  20-ton  experimental  plant  is  to 
be  erected.  . 

NORTH  STAR  (Jarbidge)—  This  mine  and  mill  purchased 
by   John  Creighton.  „♦«,,„.„ 

LONG     HIKE     (Jarbidge)— John     E.     Newsom     and     others 
ed    in    making    examination    of    this    mine. 

SEATTLE-CONTACT  COPPER  ( Contact  )■ —  Working  40 
men  at  the  Delano  mine.  Shipping  to  Garfield,  L  tah.  400  to 
500  tons  of  11%  ore  monthly.     Lower  grade  ore  being  stock- 

Esmemldn   Omnty 
FLORENCE     (Goldfleld)  —  Additional    crushing    and    other 
equipment    placed    and    plant    now    running    at    increased    ca- 

...        .. 
GREAT     BEND     (Goldfleld) — Connections     made     with     old 
leafe  wakings  on   the   235-ft.   level       Bast  drift  being  run  on 
6-ft    vein  showing  seams  of  excellent  ore  on  both  walls. 

i;HEAD  (Goldfleld)— Company  reorganized  on  assess- 
•,l,l  •  la-is  Two  shifts  working  and  shaft  is  down  about  ,40 
it  v,  ith  latite-shale  contact  as  objective.  Drifting  in  progress 
on  t  he  400  level. 

l.os   ANGELES  SULPHUR  CO.    (Goldfleld)— Erecting  camp 
buildings  and   will  work  sulphur  deposits  at  Cuprite  abou_t_13 
mi     south    of    Goldfleld.      Initial    shipments    show    about     ,.,• 
sulphur.      Company  has  contracts  for  250  tons  per  month.     A. 
\\     L.  Dunn,  manager. 

GOLDF1ELD  CONSOLIDATED  (Goldfleld)— In  June  treated 

tons;   net  yield.   $40,459.     Operating  costs    $5.22  per  ton; 

miscellaneous  earnings,  lie;  net  operating  cost,  $b.ll  per  ton. 

On  June  20.  half  of  mill  was  converted  to  flotation  process  and 

d    section    expected    to    be    converted    by    Aug.    lo.      July 

estimate,  treated  30,000  tons,  net  yield  $30,000. 

Humboldt  County 

SEVEN    TROUGHS    COALITION     (Seven     Troughs) —Bird 
winze  down  1,725  on  dip  of  vein.     The  north  drift  on  the  1,700 
has     encountered     the     oreshoot     which     is     being     stoped     on 
i  1  above.     High  assays  reported. 
Nye  County 
TONOPAH  ORE  PRODUCTION  for  week  ended  July  29  was 
tons    valued    at    $191, 9S6    compared    with    10,139    tons    for 
week     previous        Producers    were;       Tonopah    Belmont.     2,951 
tons       Tonopah     Extension,     2,200;      Tonopah      Mining,      1,650; 
Jim   Butler,    1,150;   West   End,    895;    Rescue-Eula,    205;    Halifax, 
158;   miscellaneous,   S  tons. 

NORTH   STAR    (Tonopah) — Development  continues  on   850- 

f,  .   i -ft.  and   1,050-ft.   levels,     occasional  shipments  made  to 

West    End    mill. 

TON'  IF  VH  MINING  (Tonopah) — In  quarter  ended  May  31 
net  income  was  $118,012;  of  this  amount  $32,845  was  from 
Tonopah  Placers  Co. 

TONOPAH     EXTENSION     (Tonopah) — June     profit     $51,726 
dry   tons   milled   yielding    $125,471;    bullion    produc- 
tion 1  4S1.48  oz.  gold  and  156,154  oz.  silver.     Repairs  to  Victor 
shaft  and  workings  completed;   development  on   1,540-ft.   level 
under    way. 

AVashoe  County 
A    MINE-RESCUE    CAR  of  U.    S.    Bureau    of   Mines   will    be 
stationed    at    Reno,    Nev. 

White    I'ine    County 

NEVADA   CONSOLIDATED    (McGill) — June    production,    8,- 
lb.  copper. 

MOW    MEXICO 
Socorro  County 

-KD   ROAD   from   Clifton.    Ariz.,    to   Mogollon    again 

.nig  consideration.      It    is   understood  the  Arizona   factors 

will     construct    highway     to     state     line;     Mogollon     interests 

now  running  survey  from  the  Silver  City  road  at  Cactus  Flats 

■-  feasibility  of  route.      Distance  to  railroad  would 

ortened   20   mi.,    with   reduction    of   $5   per   ton   in  freight 

charges. 

1  T  Ml 
Beaver  County 
\V     (Milford)— During    June    300    tons    of    9%     cop- 
re  shipped.     Zinc-carbonate  ore  recently  developed 
,11   of  old    lead    slopes,    from    the   surface   down    to 
the    800   level.      Shipments   from    this  ore  will  soon   be   started. 
"    (Milford) — Eight   feet    nf  ore  carrying  lead,    silver, 
and    zinc    has    been   cut   at   a   depth    of   155    ft.    in    the    Lincoln 
disti 

R-TALISMAN    (Milford)— Plans   are    under    consider- 
ation  for  milling  of  the  zinc  Dump   contains   6.000 
(hat  used  at  Goodsprings,  Nev., 
may  be  used.     Shipments  of  lead  ore  and  zinc  ore  being  made. 
H.  s.  Josephs,  manager. 

Gram)    County 
OIL-LAND  LOCATH  dedal    VCoab.     Claims 

are   between    Valley   City   and   Green   River.      Filings   made   by 
Eastern  operators. 

Juab    County 

TINTIC    SHIPMENTS    for    Julv    amounted    to    679    cars    by 
isolidated    and    Dragon    Consolidated 
shipped   the  largest  ton, 

EAGLE    &     BLUE  HELL    (Eureka)— N-w    strike    in    main 

shaft  60-ft.    points. 

Not  known  orebody  is  a  new  one  or  continuation 

of  those  already  open  d  above.     The  rue  appears  to  be  pitching 


electrolvticallv  will  be  done,  as  outlined  by  experiments 
carried  on  by  Pierre  Peugot  of  Western  Spelter  Co.  of  Salt 
Lake    City. 

Salt    Lake    County 

MUCH  ACTIVITY  IN  ALTA;  prospecting  and  development 
is  being  done  at  many  properties.  Shipments  averaging  four 
mis  i  Sav  or  over.  The  South  Hecla.  Michigan-Utah.  Albion, 
Alta  Consolidated,  Sells,  Wasatch  Mines,  and  others  are 
shipping. 

SOUTH  HECLA  (Alta) — Shipping  350  to  375  tons  of  ore 
weekly. 

MICHIGAN-UTAH  (Alta) — Up  to  three  cars  of  ore  in  one 
day  have  been  sent  over  this  company's  tramway  to  Tanner's 
Flat,  from  where  ore  is  hauled  by  team  to  the  railroad  at 
Wasatch. 

UTAH  METAL  AND  TUNNEL  (Bingham) — Suit  was  filed 
Aug  2  against  J.  H.  Anderson,  receiver  for  the  New  England 
Gold'  and  Copper  Co.  to  quiet  title  to  certain  claims  in  the  West 
Mountain  Mining  district.  Pending  trial  injunction  asked 
against    operating    the    claims. 

Summit   County 

PARK  CITY  SHIPMENTS  for  July  amounted  to  7,780  tons 
by  11  shippers.  In  June  S.714  tons  of  crude  ore  and  con- 
centrates  were   produced. 

DALY  (Park  Citv) — Early  in  August  ore  will  be  raised 
through  shaft  instead  of  being  sent  out  through  Ontario  drain 
tunnel.  Expect  to  install  new  hoisting  engine  and  use  both 
compartments  of  shaft. 

BIG  FOUR  EXPLORATION  (Park  City) — Operations 
started  Aug.  2  at  mill,  which  has  been  enlarged  to  treat  750 
tons  of  tailings  daily.  Zinc  concentrates,  and  lead-iron  con- 
centrates are  produced.  Flotation  equipment  to  handle  75 
tons  per  dav  has  been  added.  Tailings  accumulated  below 
Park  City  for  a  number  of  years  are  to  be  handled  by  a 
steam    shovel. 


the 


L"WER   MAMMOTH    (M  25-ton   leaching  plant 

is  to  be  built  to  treat  developed  some 

time    ago.      Leaching 


WEST    VIRGINIA 

UNITED  ZINC  SMELTING  CORPORATION  (Moundsville) 
— Has  begun  erection  of  its  new  zinc  smelting  plant  here 
instead  of  at  Clarksburg,  as  first  contemplated.  F.  J.  Ecken- 
fels,  engineer  in  charge. 

WISCONSIN 
Zinc-Lead    District 

CLIMAX  (Platteville) — A  new  M.  M.  type  Dings  magnetic 
separator  installed.     Company  will  engage  in  custom  roasting. 

WISCONSIN  ZINC  (Platteville) — New  150-ton  Birkbeck 
mill  at  Days  Siding  in  operation;  jig  concentrates  assay  52% 
zinc. 

VINEGAR  HILL  (Platteville) — New  Graham  property  at 
Days  Siding  gives  promise  of  being  best  of  this  company's 
seven  producers. 

M.  &  A.  (Platteville) — New  100-ton  mill  at  Rewey  com- 
pleted; mine  being  unwatered;  electric  power  supplied  by 
Mineral   Point   Service   Co. 

HEFFERNAN  (Platteville) — Kistler  &  Stephens  have 
proved  another  range  of  zinc  ore  in  drilling  this  lease  west  of 
their  Blockhouse  property. 

CANADA 

British  Columbia 

MOLYDENTM  MINING  AND  REDUCTION  (Alice  Arm)  — 
This  company,  which  has  a  government  contract,  has  com- 
pleted its  100-ton  flotation  plant  on  Alice  Arm,  about  14  mi. 
from   Anyox. 

Ontario 

FOLEY  O'BRIEN  (Porcupine) — Expected  to  resume  opera- 
tions   shortly. 

CONIAGAS  (Cobalt) — Will  install  100-ton  flotation  plant  to 
treat    mill    slimes. 

DOME  EXTENSION  (Porcupine) — Work  in  shaft  and  lat- 
eral development  discontinued.  Orebodies  discovered  by  dia- 
mond drill  at  greater  depth  considered  more  worthy  of  further 
exploration  than  the  showing  on  the  upper  levels. 

CANADIAN  COPPER  (Copper  Cliff) — New  steel  headframe 
and  rockhouse  at  Creighton  mine  are  nearing  completion; 
shaft  will  be  concreted.  At  Copper  Cliff,  fine  new  recreation 
club  has  been  finished;  nominal  fee  charged;  employees'  wives 
ha  \  i    privileges  of  club  certain  days. 

MURRAY  (Sudbury) — This  mine  being  unwatered  and  it  is 
expected  that  operation  will  follow-.  George  Johns,  formerly 
of  Dome  mines,  is  in  charge.  Activity  assumed  to  be  con- 
nected with  proposed  process  of  Sudbury  Nickel  Refineries, 
Ltd.,   of  Ottawa. 

QUEBEC 

STRIKE  OF  ASBESTOS  MINERS  of  Thetford  began  Aug.  3; 
endeavoring  to  extend  strike  to  Black  Lake  and  Robertson 
mines. 

MEXICO 

SANTA  GERTRUDIS  (Pachuca,  Hidalgo) — In  June,  milled 
1 '(  ,  . .".  di-v  short  tons  yielding  £32.017;  working  expenses  £2S,5S3; 
operating  profit  £3,434.  May  profit  £15,000.  Policy  of  future  to 
treat  lower  grade  ore  than  milled  during  last  few  months. 
Profits  affected  by  higher  labor  cost,  increased  taxation  and 
timber  shortage. 

CHINA 

JAPANESE  INTERESTS,  represented  by  the  Sino-Jap- 
anese  Development  Co.,  have,  according  to  the  "Far  East 
Review."  secured  the  rights  to  work  the  Taochung  iron  mine 
at  Taochung,  Fanchang-Hsien,  Anhui  Province,  China.  Mine 
is  said  to  contain  60,000,000  tons  of  65r(    ore. 

CHOSEN 

ORIENTAL    CONSOLIDATED     (Unsan) — July    cleamm      bv 

cable,    $128,750.      Final   figures    for   June    were:      Milled    26,511 

Tabowie  mill  bullion,  $27,321:  Taracol,  $22,651;   Maibong. 

i     raco]    cyanide    bullion,    $47,877;    Maibong    tube-mill 

bullion,   $6,067;   total,   $12S,G05. 
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Metal  Markets 

NEW   YORK — Auk-,  fl 

There  was  a  further  improvement  in  copper  on  increasing 
business,  although  the  total  did  not  attain  large  propor- 
tions. A  good  business  was  done  in  lioth  lead  and  spelter, 
but  at  a  further  sacrifice  of  prices. 


Copper,  Tin,   Lead   'and   Zinc 


Copper — This  market  exhibited  some  curious  features,  one 
producer  reporting  no  transactions,  other  reporting  trans- 
actions on  certain  days,  and  others  reporting  good  business 
right  through  the  week.  The  principal  producers  are  now 
in  the  market  and  are  taking  business  on  the  present  level  of 
prices,  although  most  of  them  are  not  courting  business,  so 
Confident  are  they  in  the  strength  of  the  statistical  position 
and  the  belief  that  buyers  will  have  to  come  to  the  producers 
rather  than  will  the  producers  have  to  hunt  buyers.  The 
business  reported  for  the  week  was  chiefly  with  domestic  con- 
sumers, but  they  were  consumers  engaged  in  the  manufacture 
of  ammunition  rather  than  uf  wares  for  peaceful  purposes. 
The  bulk  of  the  business  was  for  October-November  de- 
livery, for  which  some  large  transactions  were  made  at  25 %c, 
r.t.,  or  about  25 ',4  c,  cash.  New  York.  Toward  the  close  the 
market  was  a  sha.de  higher.  Our  quotation  for  Aug.  5  reflects 
some  special  transactions  on   that   day. 

Joseph  Clendenin,  of  the  American  Smelting  and  Refining 
Co.,  said  in  an  interview  a  few  days  ago:  "The  drive  at  the 
market  in  July  was  opportunely  timed.  The  large  American 
consumers  could  not  work  to  capacity  on  account  of  the  heat, 
labor  shortage  and  scarcity  of  crucibles  for  melting  brass. 
This  same  condition  will  prevail  through  August  and  into 
September.  As  a  consequence  a  good  deal  of  copper  was 
thrown  on  a  narrow  market  and  forced  the  price  down  to  an 
unnatural  level.  Some  consumers  thought  it  was  more  in 
the  line  of  good  business  to  ask  the  producers  to  carry  for- 
ward their  engagements.  The  producers  were  glad  to  ac- 
commodate their  customers  and  many  millions  of  pounds  were 
transferred    from    summer    to    fall    delivery." 


Copper   Sheets   rule   on   a    base   of    3  '■■'-    to    37%C. 


Copper  Exports   from  Atlantic   ports   in  Jub 
32.500  gross  tons. 


are   estimated 


Copper  Exports  from  Baltimore  for  the  week  included  4,- 
759,630  lb.  to  Great  Britain;  3,951.026  lb.  to  Franco;  88,873  lb. 
to  Rotterdam;  20S  tons  brass  to  Italy. 

Visible  Stocks  of  Copper  in  Europe  Aug.  1  were:  Great 
Britain,  3,440;  France,  2.525;  afloat  from  Chile,  2,175;  afloat 
from  Australia,  3.500;  total,  11,640  gross  tons,  or  26,073,600  lb. 
This  is  a  decrease  of  1,174  tons  from  the  July  15  report. 

Tin — In  the  early  part  of  the  week  this  market  was  dull, 
but  subsequent  to  Monday  a  good  demand  developed  and 
there  was  a   general   improvement   in  business. 

Visible  Stocks  of  Tin  on  Aug.  1.  including  tin  afloat:  Lon- 
don, 7,999;  Holland  (Bankai.  1,460;  United  States,  excluding 
Pacific  ports:  S.n45;  total.  IS. 404  gross  tons.  This  is  a 
decrease  of  959  tons  from  July  1,  but  an  increase  of  4,237  tons 
over  Aug.  1  last  year. 

Bnnka  Tin  Production  for  the  six  months  ended  June  30, 
1916.  is  reported  at  5,793  gross  tons.  Shipments  for  the  same 
period  were  11.S63  tons,  large  stocks  held  in  the  East  having 
transferred  to  Holland.  Stocks  held  on  June  30  by  the 
Ketherlands  Trading  Co.  were  760  tons;  by  the  Dutch  Gov- 
ernment, 3.3SS  tons,  the  latter  including  1,023  tons  afloat.  The 
Banka  production  was  less  than  in  the  second  half  of  1915 
by  1,900  tons. 

Imports  of  tin  ore  and  concentrates  in  Great  Britain  in 
June  were:  Bolivia.  1,353;  Nigeria,  611;  British  India,  114; 
Portugal,  SS;  Spain,  24;  France.  13;  Natal.  13;  Brazil,  9;  total, 
2,223  gross  tons,  equivalent  to  about  1,334  tons  tin. 

Lead — Following  the  reduction  to  6c.  by  the  A.  S.  &  R. 
Co.  on  Aug.  2,  business  was  done  at  that  price  on  Aug.  3, 
but  price  cutting  on  competition  of  the  kind  that  had  pre- 
viously  been   experienced    began    again.      In    the   early   part   of 


this  calendar  week  some  large  business  was  done  at  5.90c, 
New  York,  but  offers  of  round  lots  at  the  same  price  on  the 
same  day  failed  to  find  buyers.  Fairly  large  business  was 
booked  by  certain  producers  while  others  con  urni 
scarcely  anything.  At  the  close  the  St.  Louis  market  ap- 
peared to  be  a  shade  stronger. 

Spelter — Right   from  the  beginning  of  the  week   there  was 
real  pressure  to  sell.     On  Friday  tonnages  were  sold  at 
Sc.,  August-September  delivery.     Some  large  business  was  done 
on  Aug.  S    ii   the  same  price.     There  were  sellers  right  through 
the  week  at  that  price.     Sales  at  lower  figures   were   repi 
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The  quotations  herein  are  our  appraisal  of  the  average  markets  for  copper, 
lead,  spelter  and  tin  based  on  wholesale  contracts  for  the  ordinary  deliveries  of  the 
trade  as  made  by  producers  and  agencies;  and  represent,  t"  the  best  of  our  judg- 
ment,  the  prevailing  values  of  the  metals,  reduced  to  basis  of  New  York,  ci.sh, 
except  where  St.  Louis  is  given  as  the  basing  point,  St.  Louis  and  New  York  are 
normally  quoted  0.17c.  apart. 

The   quotations   for  electrolytic   copper    are   for   cakes,   ingots   and    wirebars. 
Electrolytic  copper  is  commonly  sold  at  prices  including  delivery  to  the  coiif 
and  is  subject  to  discounts,  etc.     The  price  quoted  for  copper  on  "regular  terms" 
(r.t  |  is  the  gross  price  including  freight  to  the  buyer's  works  and  i-  subject  to    > 
discount  for  cash.    The  difference  between  the  price  delivered  and  the  New  York 


cash  equivalent  is  at  present  about   0 
electrolytic  eathodes  is  0.05  to  0.10c    I"  lo« 
lead  represent  wholesale  transactions  in  * 
Quotations  for  spelter  are  for  ordinary  Prime  W  i  si 
price  isherein  quoted,  St    Louis  being  the  I 
price  at  17c.  per  100  lb.  above  the  Si    Louis  price. 

Silver  quotations  are  as  reported  by  Handy  &  H 
ounce  of  silver  bars  099  tine. 

Some  current  freight  rates  on  metals  per  H>0  lb.  are:    St.  Louis-X 
St.  Louis-Chicago,  (>  ■"■  burgh,  13. lc. 


Ihe  pric 
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i         above  table  gives  the  closing  quotations  on  London  Metal  Exchange. 
AH  prices  are  in  pounds  sterling  per  ton  of  2,240  lb  ,  except  silver  which  is 
per  troy  ounce  of  sterling  silver,  I  I   opper  quotations  are  for  standard 

copper,  spot  and  three  months,  and   for  electrolytic,    price  for  the  latl 
subject  to  3  per  cent,  discount.     1  m  comparison  of  London 

in  pounds  sterling  per  2,240  lb.,  with  American  prices  in  cents  per  pound  the 
following  appro\.  ■  given,  reckoning  exchange  at  4.80.    £15=  3.21c; 

£20   =  4.29c;  £30   =  6.43c;  £40   =  8. 57c;  £G0   =  12.S5c.     Variations,  £1    = 
D.21|c. 
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as    actually    made,    but    there    were    probably    some    special 

conditions   in  connection   with   them.     However,  such   transac- 

reflected    the    weak    tone   of   the    market.      The    hulk    of 

tsiness  was  reported  for  August-September  delivery,  but 

ilur,  i]    October-December,  at  not  much   dif- 

ce  in  price. 

,  at  the  close  was  quoted  at  16 @ 20c, 
intermediate,  at  I:  <<  I  ic,  brass  special,  at  9@10c.  The  manner 
in    which    thi  high-grade   and    intermediate    spelters 

has  held  up  In   face  of  the  weakness  in  common  spelter  is  one 
..f    the    mysteries    of    the    market.      The    production    of    these 
o     spelter  at  the  present  time  is  very  large,   one  estl- 
i    the   rate   of   100,1100   tons   per   annum. 
The    publication    of    the    Washington    statistics    on    Aug.    5, 
Showing   that    the   stock    in    the    hands   of   smelters   on    July    1 
was  about  24.000  tons,  an  increase  of  10.000  tons  from  the  be- 
ginning  of   the   year,   had   apparently   been    discounted   by    the 
market. 

Unite  &  Superior  has  purchased  from  Hayden,  Stone  &  Co. 
10  shares  of  the  common  stock  of  the  American  Zinc.  Lead 
and  Smelting  Co. 

The  United  Zinc  Smelting  Corporation  is  to  build  its  new 
plant  at   Moundville,   near  Wheeling,   W.   Va. 

Charles  Hayden,  Galen  L.  Stone  and  D.  C.  Jackling  have 
been  elected  to  tin  board  of  directors  of  the  American  Zinc, 
Lead   and    Smelting   Co. 

Zinc  Sheets  are  in  fair  demand,  both  for  domestic  deliv- 
eries and  for  export.  The  quotations  are  unchanged  at  $15 
per  100  lb.  f.o.b.  Peru,  111.,  less  S'J    discount. 

Other  Metals 

NEW'  YORK — Auk.  9 

Aluminum — The  market  is  quiet  and  does  not  show  much 
change.  Trading  has  been  moderate,  and  has  been  on  a 
basis  of  about  60c.  per  lb.   for  No.   1  ingots.  New  York. 

Antimony — This  metal  which  was  quoted  at  1214c.  at  the 
end  of  our  last  week,  receded  further  under  the  pressure  of 
some  holders  of  spot  metal.     We  quote  10%@llc.  at  the  close. 

(iuickttilvrr — This  market  receded  further  on  small  busi- 
ness. At  the  close  we  quote  $75,  New  York.  San  Francisco 
reports,  by  telegraph,  $76. 

Miner  Metals — Current  quotations  for  Bismuth  are  $3.15 @ 
3.30  per  lb..  New  York. — Cadmium  is  quoted  at  $1.30@1.50  per 
lb. — Cerium,  electrolytic,  is  sold  at  $S@9  per  lb. — Cobalt  Metal 
is  quoted  at  $1.25  per  lb. — Mngneslncm  is  lower,  with  sales  at 
$3.50^3.75  per  lb.  for  99%  pure. — Selenium  is  from  $3  up 
to  $5   per   lb.,   according   to   size    of  order. 

Gold,    Silver    and    Platinum 

NEW    VOUK — Au«.  » 

«.niil — A  shipment  of  $50,000  in  gold   bars  was   received  at 
the  Assay   Office    in   New  York   Aug.    4    from   Shanghai   for   the 
int  of  the  Guaranty  Trust  Co.,  coming  through  by  regis- 
tered   mail    from    the    trust   company's   agency    in    the    Chinese 
The  gold  i  nnsisted  of  eight  bars  of  exceptional  fineness, 
each  contained  in  a  section  of  bamboo,  with  one  end  sealed  by 
the  joint.      This   was   the   first   consignment    to   be    received    in 
unusual  containers  in   six   months.     The   postage   stamps 
on  each  bamboo  section  amounted  to  $1.80.     It  was  said  at  the 
Assay   Office    that    if   the   gold   had   been   sent   by   express   each 
i.e  borne  a  shipping  charge  of  close  to  $50. 
it    $150,000    in    gold    arrived    by    mail    from 
Shanghai  in  several  shipments  of  the  same  sort. 

Sllvei — The  market  has  been  firm  and  advancing  this  week 
on  large  purchases  m  London  for  coinage  purposes  for  the 
English  and  French  mints.  China  exchanges  still  continue 
under  silver  parity  hut  silver  stock  is  low  and  the  failure  of 
raising  a  loan  with  the  U.  S.  may  influence  the  silver  situa- 
tion. 

The    demand    from    India    should    increase    based    on    favor- 
able    Monsoon     reports.       Market    closes     firm     in     London    at 
pence. 

'...hi   and  mi».t   Movement  |  nited   Slates  in   May  ia 

reported    by   the    Department   of  Commerce  as   below. 


-Silver- 


1815  1916  1915  ia:., 

*1,277,5S4     $11,918,597       st,7li,2:il       J6,211,930 

1,352,242         2,724,784 

8.346  i  (2,388,989  l7s:),487,146 
The   total   exports   of  silver   for   the   11    months  of   the    fiscal 
from    July    1.    1915,  ,  :      .,.,.,,      ,;lhl 

2  4.175,879    as     the 
of  exports. 


Mexican  Dollars  in  New  York  were  quoted  on  Aug.  3  at 
491/4@53c;  Aug.  4  at  49%@53o.;  Aug.  5  at  49%54c;  Aug.  7  at 
49%  @ 54c;  on  Aug.  8  at  50 %c,  and  on  Aug.  9  at  51®  55c. 

Platinum — This  market  was  a  shade  weaker.  Sales  were 
reported   at   $57.50@58.50,  which  we   quote  as   the  market. 

Our  Russian  correspondent  writes  from  Petrograd,  under 
date  of  June  16,  that  the  demand  has  increased  materially  and 
that  consequently  prices  have'  advanced.  A  little  more  than 
100  lb.  was  sold  at  67.500  roubles  per  pood,  equal  to  $65.98  per 
oz.  From  Ekaterinburg  it  is  reported  that  production  has 
been  reduced  due  to  mobilization  among  the  miners.  Quota- 
lions  at  Petrograd  are  about  67,750  roubles  per  pood,  $66.39 
per  oz.,  and  at  Ekaterinburg  17.625  roubles  per  zolotnik,  $65.27 
per   oz. 

Zinc  and  Lead  Ore  Markets 

Joplin.  Mo.,  Auk.  •■> — Quotations  are  as  follows:  Blende, 
high  price,  $72.90;  per  ton  60%  zinc,  premium  ore,  $70;  medium, 
$65@50;  low,  $50.  Calamine,  per  ton  40%  zinc,  $40(§>35;  aver- 
age  selling  price,   all   grades  of   zinc,    $64.93   per  ton. 

Lead,  high  price,  $69.80;  base,  $70@65  per  ton  80%  metal 
content.  Average  selling  price,  all  grades  of  lead,  $67.78 
per  ton.  Shipments  for  week  ended  Aug.  5  were  4,550  tons 
blende,  232.5  tons  calamine,  and  1,216  tons  lead  ore.  For 
year  to  date,  205.517  tons  blende.  15.9S5  tons  calamine  and 
35,790  tons  lead  ore.  Total  value,  $392,960  for  week  and  $24,- 
590, 9S0  for  the  year  to  date. 

A  further  reduction  of  $5  per  ton  on  blende  and  $10  on 
calamine  has  about  forced  the  conclusion  among  producers 
that  all  hope  of  an  improvement  in  prices  has  passed.  The 
production  has  dwindled  to  under  5,000  tons  and  shipments 
around  4,800  to  5,200  tons  per  week.  No  new  demand  has 
arisen  for  ore,  and  with  some  smelters  out  and  others  quitting, 
there  seems  slight  prospect  for  an  increased  demand.  A 
general  reduction  of  25c.  per  day  was  made  on  labor  for  this 
month,  based  on  the  average  price  for  last  month,  and  as 
many  mines  are  already  idle  there  seems  no  likelihood  of 
labor  trouble  from  the  cut  in  wages. 

Platteville,  Wis.,  Auk-  5 — Quotations  are  as'  follows:  Base 
price  per  2,000  lb.  for  top  grades  was  $60.  ranging  down  to 
$52  per  ton  for  medium  grades.  The  base  price  paid  this  week 
for  80%  lead  ore  was  $65  to  $6S  per  ton.  Shipments  for  the 
week  were  2,020  tons  zinc  ore,  227  tons  lead  ore  and  239 
tons  sulphur  ore.  Year  to  date,  71,533  tons  zinc  ore,  2,645 
tons  lead  ore  and  16.5S0  tons  sulphur  ore.  Shipped  during 
the  week  to  separating  plants,  3,242  tons  zinc  ore. 

OTHER    ORES 

Tungsten  Ore — This  market  became  rather  demoralized  dur- 
ing the  week,  certain  holders  of  the  ore  making  up  their  minds 
to  take  what  they  could  get.  As  a  result  of  this,  sales  were 
made  at  about  $20,  and  we  quote  the  market  for  the  week 
at  that  price  on  the  basis  of  transactions  effected.  At  the 
close  there  were  different  views  of  the  market.  Some  inter- 
ests considered  that  the  situation  had  been  relieved  and  were 
asking  $25@30  per  unit.  However,  all  sellers  were  not  of  that 
opinion. 

Antimony  Ore — Small  quantites  are  reported  as  having  been 
sold  at  $1.10@1.20  per  unit. 

ManK'anese    Ore — Imports    at    Baltimore    included    320    tons 

manganese    ore. 

ManKtinese  Deposits  in  Lower  California  are  described  in  a 
recent  issue  of  the  "Boletin  Minero."  These  mines,  which  are 
reported  to  be  the  richest  known  deposits  of  this  element  in 
the  world,  are  situated  in  the  arid  hills  of  a  small  peninsula, 
25  mi.  long  and  from  5  to  8  mi.  wide,  between  the  coasts  of 
the  Gulf  of  Lower  California  and  Concepcion  Bay.  The  Pilares 
de  Gavilan  mines  consist  of  15  claims,  the  outcropping  veins 
being  from  1  to  5  ft.  thick,  and  are  estimated  to  contain  1,733,- 
333  tons  of  pure  manganese.  The  Trinidad  mines  have  ore 
veins  which  vary  from  a  few  inches  to  16  ft.  in  thickness,  and 
the  Guadalupe  mine  has  veins  of  this  ore  from  5  to  6  ft.  thick. 
A  spring  of  potable  water  exists  in  the  vicinity  of  the  Trinidad 
mines,  and  at  Guadalupe  the  water  stratum  is  from  40  to  60 
ft.  below  the  surface.  Near  the  port  of  Guaymas,  about  90 
mi.  distant,  coal  mines  and  petroleum  deposits  are  known  to 
exist,  anil  in  normal  times  provisions  and  other  supplies  are 
easily  obtainable  there,  while  firewood  can  be  secured  in  the 
vicinity   of  the   mines. 

Iron    Trade    Review 

NEW"    YORK — Auk.    » 

The  iron  and  steel  markets  show  little  change.  Demand 
for  steel  and  manufactured  products  is  strong  and  domestic 
consumption   continues  steady.     Pig  iron  and  light  sheets  are 
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not    so    active,    but    II    is    expected    that    there    will    be    i e 

buying    latei 

The  continued  hoi  weathei  maintains  Its  influence  on  pro- 
duction,   bul    with    cooler    temperatures,    bettei     production    is 

looked    for       Exports    from    Ball >re    for    the    week    included 

997    lens   of    scrap    rails,    1,535    tons         el    ban       ml    1,211    tons 
steel    billets    to    Italy. 

I'lK  Iron  Product  ion  in  July  was  a  little  below  the  June 
mark,  the  chief  cause  being   hoi    weather  and   slower  woi 

aces,    "ii    account    ol    the    heal    and    slack    labor.      The 

monthly  reports  ol   tl maces  a3  collected  and  published  bj 

ih,  "Iron  i.ge"  shots  that  on  \ng  I  there  were  319  coke  and 
anthracite  stacks  In  blasl  having  a  total  dail;  capacity  or 
104,400  tons,  or  3,400  tons  less  than  on  Jub  i  Making  allow- 
iii.i-  i,i  the  charcoal  furnaces  the  total  make  of  pig  iron  in 
the  United  States  in  Julj  was  3  161,500  gross  tons;  for  thi 
seven  months  ended  Julj  31  II  was  22.873,300  tons.  Of  this 
total  10,120,100  t,,ns.  or  70.5%,  were  made  by  the  furnace 
owned  or  operated  by  the  steel  companies. 

PITTSB1   IU.II — Aus.    S 

Following  its  advance  of  $2  a  ton  in  steel  bars  reported 
a  week  ago  the  Carnegie  Steel  Co.  has  nov  made  similar  ad- 
vances  in  shapes  ami  plates,  its  present  minimum  quotations 
being:  Bars  and  shapes.  2.60c;  plates,  S.OOc.  The  independents 
are  disposed  t"  follow  in  the  advance  but  wish  first  to  cover 
regular  customers  on  such  tonnages  .-is  they  will  close  for  at 
once,  so  that  prices  are  in  a  transitionarj  stage.  Effective 
yesterday,  the  American  Steel  and  Wire  Co.  advanced  its 
prices  on  wire  products  $2  a  ton  and  the  advance  was  imme- 
diately followed  by  the  independents,  making  plain  wire 
B.55C    and  nails  $2.60. 

Thus  the  finished-steel  market  appears  to  have  resumed  the 
advancing  tendency  that  practically  disappeared  last  March. 
While  the  advances  just  made  have  some  appearance  of  arti- 
ficiality about  them,  seeing  that  thej  occurred  when  the 
market  was  far  from  active,  they  are  a  practical  demonstra- 
tion of  the  strength  of  the  mill  position  and  thus  are  likely 
to  encourage  buying.  The  tendency  is  to  itispel  the  idea 
thai  the  steel  market  had  been  wound  tip.  with  the  amount  of 
unfilled  business  on  books,  and  that  it  was  simply  a  question 
of  how   long   it   would  take   for   it  to   run   down. 

To    the    advancing    tendency     in     finished-steel    products    is 

Ided    the   fact   that   unfinished    steel    has   mown    still   scarcer, 

and  altogether  the  market  position  seems  to  1"-   a   very   strong 

one.   stronger   than   a    fortnight    ago.    and    much    stronger   than 

was  expected  to  be  developed   in   a   dull   summei 

The  idea  that  high  prices  for  steel  products  will  greatly 
curtail  consumption  in  certain  directions  lias  not  been  aban- 
doned, but  the  full  effect  of  high  prices  cannot  be  universally 
felt  for  some  time  to  come.  There  is  still  some  cheap  steel 
being  shipped,  including  bars  and  shapes  at  1.15c.  to  1  25c. 
though  not  as  large  a  tonnage  as  formerly,  and  this  cheap  steel 
is   helping    out    the    consumption. 

Pig  Iron — The  market  continues  very  dull  as  to  actual 
transactions  and  there  is  no  large  volume  of  inquiry,  but  there 
is  somewhat  more  interest  manifested  in  the  market  by  con- 
sumers. There  are  occasional  inquiries  for  foundry  iron  for 
the  first  half  of  1H17,  a  period  upon  which  the  furnaces  are 
indisposed  to  quote.  We  quote  prices  unchanged:  Bessemer, 
il.50;  basic.  $18@18.25;  foundrj  and  malleable,  $18.25® 
18.50;  forge,  H8@18.25,  f.o.b.  valley  furnaces,  95c.  higher  de- 
livered   Pittsburgh. 

Steel — Billets  and  sheet  bars  are  almost  unobtainable  for 
any  delivery,  and  there  is  much  more  pressure  on  the  part  of 
buyers,  for  both  nearby  and  forward  deliveries,  while  there 
is  continued  inquiry  for  all  descriptions  of  steel  for  export. 
The  buying  of  shell  steel  has  continued  to  date,  and  deliveries 
are  now  running  into  1H17.  The  production  of  shell  steel  is 
n,,t  decreasing,  and  is  probably  increasing.  Prices  are  quot- 
able higher,  but  are  practically  nominal.  We  quote  bessemer 
at  $1.".  and  open-hearth  at  $45i§  16,  for  both  billets  and  sheet 
bars.  Rods  are  stronger,  but  are  still  quotable  at  $55@60. 
FEKROALLOl  S 

PerrOHillcon,  high  grade,  50%,  is  quoted  $84@$86  per  ton. 
Bit    tern   freight   allowed 

Ferroninnjsnne.Ne — The  market  continues  quiet,  with  prompt 
at  $175<gj$200,  and  contract   at  $175. 

The  estimated  production  of  f  rromanganese  and  spiegel- 
eisen  in  the  United  States  in  July  was  3o,7Mi  gross  tons;  for 
the  seven  months   ended   July   31    it   was   215.220   tons 

IRO>    ORE 

Shipments  from  the  l,ake  Superior  region  continue  very 
heavy.  Port  shipments  have  not  yet  been  received  but  the 
tola,  for-  July  is  reported  by  telegraph  at  9,750,157  gross  tons: 
making  a  total  for  the  season  from  the  opening  of  navigation 
to  Aug.  1  of  29,365,724  tons,  which  compare  with  18.725.303 
tons  for-  the  corresponding  period   last  year. 


FOREIGN     IKON 

rig-iron    Production    in    Canada    i.,i     the    half-yea 

Jun.-  3i  -Mows  iii  grosi      ana,  made 

\\ii)i   I,,, tii   halves  of   1916: 

1915 ,  1916 

First    Hall  Second   Halt  P.i     I    II 

Basic    29 

8.476 

Foundry    59 

All    other    9,3  11,186 

l'"'l     361  458,595  507.750 

-i        ii:      I  I'lC     a     Iota!     Ol  ■      I     tOl 

o     ol i,-     i rakers,  and    1 09,06  i 

tons    wei rchanl     Iron    Coi       ale       There    « ere    12,154    ton 

>■<  ide    b  n  I;    i  h. ,,i    a  n,l     (95,596    tons    «  it  h 

EXPORTS     \M>    IMPORTS 

British  Imports  and  Export*  oi'  Metaln  other   than   Iron 

steel   are   repi  below    Cor  i  he  six   monl  hs  i  tided   J  tine    10 

in    :  -    tons: 

imports —         Exports 

Metals  1915  1916  1915                 1916 

Copper  115,806  72, 7117  16,931               15,987 

Tin  24,229  17,762  22,867              18,652 

I  ead  134,723  87,928  30.692              18,523 

Zinc  52,163  21,870  1.543                   919 

(}ui.-ksilver  702  942  151                     ti:t 

Miii,,!  in, -lab.      2,561  2.271)  0,531                 11.072 

i  Ires,  etc 

Tin  i  Ire  25,158  15,902 

Pyrites  139,300  514,125 

Copper  includes  contents  of  ore,  matte  and  precipitate 
Exports   include    rei  tporti     ol    imported    material. 

coKi-: 
'  ConiicllKville — The     market     remains     approximately     even, 

quotations  being  ?_  :,i"n  2.75.  Foundry  coke  is  $3.25(5(3. 50  for 
prompt  or  contract.  Demand  has  not  been  heavy  but  the 
market  has  seen  no  surplus  tonnage.  Labor  scar-city  has  been 
an  obstacle  for  the  coke  makers,  the  high  temperatures  and 
himidity  having  a   bad   effect. 

The  scarcity  of  spot  furnace  coke  continues  and  the  market 
is  quotable  at  $2.75 <iv 2. S5.  With  cooler  weather  production 
will    doubtless   inci  e 

Import*  of  Coal  and  Coke  in   «'hil«*  for  the   year  ended    Dei 


31 


»re, 


ret  i 


1913 

1014 

1915 

1,540,747 
16,337 

1,257,559 

ti,-iii 

ill    117 
50,151 

Total  1,587.084  1,304,470  161   n.- 

Of  the  coal   imports  in    1915,  Great    Britain  furnished   201,718 

tons,  Australia    155,541   tons  and   the   United   States   51.375   tons. 

Of   the    cok.-    27,994    tons    were    from    Great    Britain    and    20,172 

tons   from   the  United   States. 

ilriti.xli   Exports  of  Fuel   six    months  ended  Jui: 


Coal 

Coke 
Briquette 
Steamer  i 


in   gross 


1915  1916  Changes 

1,332,590  19,075,461  1)  3,257,129 

4  PI, 700  711.247  1  324,53* 

624,875  nst, 070  i  60,104 

',400,321  6,578.207  1>  822,114 


30,777,495       27,082,894         Ii     3,694,601 
I    senl    abroad    for    use    of    steam- 


Total       

Th, al    i 

ships  in   foreign  trade 

Chemicals 

NEW    YORK — Aug.    : 
Vrsi-nii-      Dealers    report    continued   quiet    ami   state   present 
movements  are   mostly  against    old  contracts.      Relatively  little 
for  sale   on   spot    but    dealers   still   quote   $6.00  to   $6.25   per    100 
lb.    according    to   quantil 

Copper  Sulphate  The  market  is  reported  rather  quiet,  but 
there  is  little  cluing'  in  range  of  prices  Export  demand  is 
dull  at  present       Prii  15  to  $10  per-  100  lb. 

Nitrate  of  Soda-  Tradi  quiel  with  little  spot  in  first  hands 
available  and  for  close  arrivals  95  I  is  held  at  -::.i>7  >■,  <R  3.1  2  ^ 
per  100  lb.  with  futures  held  at  about  the  same  figures.  For 
ytp,    prices   5@>714    points   higher. 

Sulphur-  ion     of    consumers'    demand     in 

slow    foreign   deliveries    responsible    for    increased    demand    for 
domestic    product.      Spot   quoted    $35    per   long    ton,    Xew    York, 
while   shipments  are   bringing  $30  at  New   York   and    $30 
Baltimore. 

sulphuric  Aeld — Demand   is   reported   fair  and  considerable 
business    said    to    have    been    placed    on    contract.      Quotations 
for   60   deg.   acid   remain    at   about   $20    per   ton   and    66    di 
1  i:t  per  lb. 
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N.  Y.  EXCH. 


Assessments 


Name  of  Comp. 


■ 


Algoniah,  M  It'll. 

AH.t  Sliver,  Nev..   

Belmont,  Ida 

.  Nev 

dear  Grit,  Ida 

Cons.  Imperial,  Mi 

Cons.  Vindnla,  Nev 

Km. raid.  Utah    

Ida  

Four  Timbers,  Ida 

Gold  Ml    *  Ihamplon,  Utah..  . 

Great  Bend,  Nev. 

i  treat  Western,  M  ■ 



■iif..  - 



Iron  Spar.  Ida. 

Jacket-C. Point-Be] 
Jack  w  aite.  Ida,     , 

Cewanas  Reor.,  Nev 

Keweenaw.  Mich.     

Lt-hi  Tlntlc,  i  tan 
Lucky  Calumet.  Ids 

i  louglas,  Ne^  - 

Nevada  Zinc,  Nev 

North  Lake.  Mich 

Ophlr.  Nev 
Rico  Argentine,  <  !olo. 
Sandstorm  Kendall.  Nev.... 
Silver  Pick,  Nev. 
Springfield  Tunnel,  i  alif. 

.  Ida 

Simset,  Ida 

Swansea  Ext.,  Utah 

Tar  Baby.  Utah 

Tarbox,  Mont 

Tiberius,  Ida. 

Tintic  Central.  Utah 

Ton.  Gypsy  Queen,  Nev. 

Victoria.  Utah. 

Wolf  Mt.  Copper.  Utah.. 

Wonderful,  Ida 


Stock  Quotations 


S*\V  FRANCISCO    Aug.  9    SALT  LAKE 
Name  of  Comp.  Md.      Name  of  Comp. 


Alia 

■ 

Best  A  Belcher. 

Bullion 

Caledonia 

Challenge  Con. 
Confidence 
Cons.  Imperial  , 
Con.  Virginia 
GOUld  ft  Curry 

Hale  A  Norcroa 

Jacket-Cr.  PL 

Mexican 

Occidental 

Ophlr 

Overman 


i  age 


Aug.  8 
Bid. 


Beg  Belcher     ... 
Sierra  Nevada.  . 

Union  Con 

Utah  Con 

Belmont 

Jim  Butler 

MacNamara... . 

Midway 

Mont.-Tonopah 

North  Star 

Rescue  Eula 

Blue  Bell 
Booth... 

C  O  D.  Con.  . 

i 
D'fleld  B.B 

D'fleld  Daisy 

Jumbo  i 

Pitla.-Sllver  Peak 

Round  Mountain.  . 

Handflt'rr 

Silver  J* 

Central  Eureka.  . . . 

Ariz.  Central 

I   :■■ 

Oat  man  No.  Star.. 


AltaCon 

Black  Jack 

Colorado  Mining.. 

(Town  Point 

Daly-Judge 

Emma  Cop 

Gold  Chain 

Grand  Central. . . 

Iron  Blossom 

Lower  Mammoth. 
May  Day. 
i  -ponongo 
Prince  Con 

n  Troughs. .  .  . 

irKlngi  oal'n 
Silver  King  ( ton. 

Sioux  Con 

t  ocle  Sam 

Yankee 


COL*  '  SPRINGS      Aug.  8 


Vcacla 

l  >0Ct01     lark  Pot... 

'  on 

El  Paso  



■ 
Golden  C:  i  le 

Granite 

... 


TORONTO 


J    in 
I   65 


Alaska  1 
Burma  Corp  . 
Cam  A 

Camp  Bird 

LI  Ore 
Esperanza  . 
Mexico  Mines... 
Nechi,  pfd 
Orovllle. 
canta  Gert'dls.  . 
Tomboy  . 


Adanac 

Bailey. 

:  Ferland 

lake 

Way 

amine 

luier-L 


0    0  0 

a  17  4 

0  17  6 

0  12  n 

1  2  6 


Newray 

P 

■   .: 


Alaska  Gold  M 

AlasV  a  Juneau 

Am  .Sin  .AReL.com  . 
Am.  sm.  &  Ref.,  pf. 
Am.  Sm.  Sec,  pf.  A 
Am.  Sm.  Sec,  pf.  B. 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda     

BatopHaa  Mln.  .... 
Bethlehem  Steel.  .  . 
Bethlehem  Steel,  pf. 
Butte  A  Superior.. 
Chile  Cop 

'    'llllLO  

Colo.  Fuel  &  Iron. 

Crucible  Steel 

Dome  Mines 

Federal  M.  &  S 

Federal  M.  A  S..  pr. 
Great  Nor.,  ore  ctf . 
i  ireene  <  'ananea..  . . 

llomestake 

Inspiration  Con. 
International  Nickel 

Kennecott 

Lackawanna  Steel. 
Miami  ( topper 
Nat'l  Lead.  com.. 
National  Lead.  pf.. 

Nev.  Conaol 

Ontario  Mln 

(julcksllver 

Quicksilver,  pf .  ... 

Ray  Con 

Republic  IAS.com 
Republic  IAS.  pf.. 

Sloss-Sheffleld 

Tennessee  Copper 

Utah  Copper 

U.S.  Steel,  com. . 

U.S.  Steel,  pf 

Va.  Iron  C.  &  C. 


N.   Y.   CURB 


Beaver  con 

Buffalo  Mines 

Butte  ft  N.  Y 

Butte  C  A  Z 

Caledonia 

Can.  Cop.  Corpn 

Cashboy 

Cerro  de  Pasco .    . 

Con.  Ariz.  Sm 

Con.  Coppermine?. 
Con.  Nev  .-Utah. 

Crystal  Cop 

First  Nat.  Cop 

Florence 

Goldfleld  Con... 
Gold  field  Merger.. 

Granite 

Hecla  Mln 

Howe  Sound 

Jerome  Verde 

Joplin  Ore  A  Spel 


Lake 


Magma 

Majestic 

McKlnley-Dar-Sa. 

Mother  Lode 

Nevada  Hills 

N.  Y.  A  Hond.  ..  . 
Nlplsslng  Mines.. 

Oro 

Ray  Hercules 

Rochester  Mines. 
St.  Joseph  Lead. . 
Standard  S.  L. . . 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Trlbulllon 

United  Zinc 

White  Knob,  pf.  . 

White  Oaks 

Yukon  Cold     . 


BOSTON  EXCH         Aug.  8 


Name  of  Comp. 


Adventure 

Ahmeek 

Algomah 

Allouez 

Ariz.  Com.,  ctfs..  . 
Bonanza. 
Butte- Ballaklava. 
Calumet  A  Art?.. 
Calumet  A  Hecla.. 

Centennial 

Copper  Range.  . .  - 

Daly  West 

East  Butte 

Franklin 

Granby 

Hancock 

Helvetia 

Indiana 

Island  Cr'k,  com.. 
Island  Cr'k.  pfd..  . 
Isle  Royale 


i  Valley. 


Ma 
Mass.  . . . 

Mayflower 

Michigan 

Mohawk 

Arcadian.  .  . 

New  Idrla 

North  Butte 

North  Lake 

OJibway 

Old  Colony 

old  Dominion.  .  . 

Osceola 

Qulncy 

St.  Mary's  M.  L. 
Santa  Fe 

Shannon 

Shattuck-Ariz 

So.  Lake 

So.  Utah 

Superior 

Superfor  A  Bost.. 

Tamarack 

Trinity 

Tuolumne 

U.S.  Smelting.  .  . 

U.  S.  Smelt'g.  pf.. 

Utah  Apex 

Utah  Con 

Utah  Metal 

Victoria 

Winona 

Wolverine 

Wyandot 


BOSTON  CURB         All",,  s 


Bingham  Mines..  . . 

Boston  Ely 

Boston  A  Mont. . .  . 
Butte  A  Lon'n  Dev 

Calaveras 

Calumet-Corbln.. .  . 

Chief  Con 

Cortez 

Crown  Reserve 

Davis-Daly 

Eagle  ft  Blue  Bell. 

[L.iik'hton  copper 

Iron  I  lap  Cop.,  pi 

Mexican  Metals..  . 

Mines  of  America. 

Mojave  Tungsten 

Nat.  ZIdc  A  Lead . 

Nevada-Douglas.  . 

New  Baltic 

New  Cornelia 

Ohio  Copper 

Oneco  

Raven  copper. .  .  . 

Rex  Cons 

Rilla       

Foiled  Verde  Ext. 


ILast  Quotations. 


Monthly    Average    Prices   of   Metals 

SILVER 


Month 

New  York 

London 

1914 

1915 

1916 

1914 

1915 

1916 

January 
February.  . 

March 

April 
May   .  . 
June 

July 

August. .  . . 
September. 
October...  . 
November. 
December. 

66  572 

57  506 

58  067 
5S  519 
58   175 
56.471 
54.678 
54   344 
53   2111 

19  082 

49  375 

48.855 

48  477 
50  241 
.,11    250 
49.915 

49  034 
47  519 
47.163 
4S  680 
49  :is.r> 
51.714 
54  971 

56.775 
i6  765 
57.935 

64  415 
74.269 

65  024 
62  940 

26 . 553 
26.573 
26   788 
26   958 
26 , 704 
25.948 
25.219 
25  979 
24  260 
23    L9! 
22   70S 
22  901 

22.731 

22  753 

23  70S 
23   709 
23  570 
23 . 267 
22  597 

22  780 

23  591 
23  925 
25   094 
26.373 

26  960 
26.975 

27  597 

30  662 
35.477 

31  060 
30  000 

Year 

54.811 

19  684 

25.314123.675 

New  York 

London 

Month 

Electrolytic 

Standard 

Electrolytic 

1915 

1916 

1915 

1916 

1915 

1916 

Jan.  .  .  . 

Feb 

Mar.... 
April..  . 
May.    . 
June.  .  . 
July.... 

Aug... 
Sept. . . . 
Oct.  .  .  . 

Nov 

Dec 

13.641 
14  394 
14.787 
16.811 
1S.506 
19.477 
18  796 
16.941 
17   502 
17  686 
18.627 
20.133 

24 . 00S 

26  440 
26.310 

27  S95 
28 . 625 
26  601 
23.865 

60  756 
63   494 
66    152 
75.096 

77.600 
82   574 
76  011 
68   073 
6S.915 
72.601 
77.744 
80  773 

88  083 
102  667 
107.714 
124  319 
135  457 
112  432 

95.119 

65.719 

95  333 
91.409 
82.333 
85.250 
88  000 
93.273 
100.43 

116.167 
133.167 
136.000 
137  389 
152.522 
137  455 
125  500 

Year. 

17   275 

72   532 

New  York 

London 

Month 

1915 

1916 

1915 

1916 

January 

February 

March 

34  260 
37.415 
48.426 
47.884 
38 . 790 
40.288 
37   423 
34  389 
33.125 

33  "so 

39.224 
38.779 

41.825 
42.717 
50.741 
51.230 
49   125 
42  231 
38.510 

156.550 
176  925 
180.141 

166  225 
162   675 
167.636 

167  080 

151  440 

152  625 
151.554 
167   670 
167.000 

175.548 
181    107 
193.609 
199.736 

196.511 

179  466 

168  357 

38  590 

163   960 

New   York 

St.    Loula 

London 

Month 

1915 

1916 

1915 

1916 

1915 

1916 

January.  .  . 
February. . 

March 

April 

May 

June 

July 

August. .  .  . 
September . 
October...  . 
November 
December.. 

3.729 
3.827 
4.053 
4.221 
4.274 
5.932 
5.659 
4  656 
4  610 

4  600 

5  155 
5.355 

5  921 
6.246 
7.136 
7.630 
7  463 

6  936 
6  352 

3.548 
3.718 

3  997 

4  142 

4  182 

5  836 
5.531 
4  520 
4  490 

4  499 

5  078 
5  266 

5.826 

6  164 
7.375 
7.655 

7  332 
6  749 
6.185 

18.606 

19  122 
21   883 
21  094 

20  347 

25  170 
24.611 

21  946 
23.151 
23  994 

26  27s 
28.807 

31.167 

31  988 
34.440 
34  368 

32  967 
31   011 
28.137 

Y'ear 

4  67.il 

4.567 

22  917 

Month 

New   York 

St.   Loula 

London 

1915 

1916 

1915 

1916 

1915 

1916 

Jan 

Feb 

Mar 

April.... 
May.  .  -  . 
June.  .  .  . 
July      . 
Aug. .... 

Sept 

Oct 

Nov 

Dec 

6.386 
8.436 
S.541 
10  012 
14.781 
21    208 
19  026 

12  781 

13  440 
12    soil 
15  962 
15.391 

16.915 
18  420 
16.846 
16.695 
14.276 
11   752 
8.925 

6  211 
8  255 
8  360 
9.837 
14.610 
21.038 
18   856 
12.611 
13  270 
12  596 
15  792 
15  221 

16  745 
18  260 
16.676 
16  525 
14    106 
11  582 
8.755 

30  844 
39  819 
44.141 
49  888 
68    100 
100  614 
97.250 
67.7S6 
67.841 
66.536 
SS  409 
89  400 

89  810 
97.762 
95  048 
99 . 056 
94  217 
68  691 
50  750 

Year.. 

13.230 

13.054 

67  553 

New  York  and  St.  Louis  quotations,  cents  per  pound. 
London,  pounds  sterling  per  long  ton.        *  Not  reported. 


PIG  IRON   IN  PITTSBURGH 


New  York  quotations  i 
I/Hidon.  pence  per  ounce 


Month 

Bessemert 

Basic  X 

No.   2 

Foundry 

1915 

1916 

1915 

1916 

1915 

1916 

January.  .  . 
February.  . 

March 

April 

July 

August. .  .  . 
September . 
October...  . 
November. 
December. 

814.59 
14.55 
14.55 
14  55 
14  61 
14  70 
14  94 
16  01 
16.86 

16  95 

17  57 
19.97 

$21.60 
21.16 
21.81 
21.65 
21.78 
21  95 
21.95 

513.45 
13.45 
13.45 
13  45 
13.60 
13.67 
13.91 
15  31 
15  95 
15  96 
16.47 
18.44 

$18.78 

IS  93 
19.20 

18  95 

19  11 
18  95 
18  95 

S13  90 
13  90 
13  95 
13  95 
13  83 
13.77 
13.68 
14.75 
15.70 
15.80 
17  20 
IS.  95 

$19.70 
19  51 
19.45 
19.45 
19  58 
19  34 
19.20 

Year. .  . . 

SI 5  82 

$14   76 

$14  95 

!As  reported  by  W.  P.  Snyder  &  Co. 
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Y^5ba  No.  15  AHl-S4eeH  Gold  Dred; 


By  Lewis  H.  Eddy* 


SYNOPSIS — This  new  17-cu.ft.  dredge  started 
digging  at  Hammonton  in  the  Ynha  Basin  field, 
California,  on  July  •>',  1916.  It  is  said  to  be  the 
largest  ail-steel  plater  dredge  ever  ('instructed.  It 
was  built  bg  the  Yuba  Construction  Co.  for  the 
Yuba  Consolidated  Gold  Fields  and  weighs  over 
2, 900  tons. 


Yuba    Xo.    15    bucket-elevator    dredge    of    17-cu.ft. 

bucket  capacity,  the  largest  all-steel  placer  dredge  in  the 
world,  started  digging  on  July  3,  HUG.     It  is  the  eighth 


[mmediately  upon  completion  of  No.  15,  preparations 
were  made  for  construction  of  Yuba  No.  L6  on  the  same 

ways.  No.  Hi  will  he  of  the  same  bucket  and  yardage 
capacity  and  of  the  same  design  as  No.  15,  except  that 
it  will  he  equipped  with  two  tailing  stackers  for  reclama- 
tion of  Yuba  River  channel. 

In  designing  Yuba  No.  15  it  was  evidently  the  purpose 
to  make  the  boat  similar  in  mosi  details  to  No.  11',  if 
not  patterning  after  that  boat  precisely;  but  in  all  dredge 
construction  there  is  a  growing  demand  for  improvement 
in  recovery  and  saving  in  operating  expenses,  so  that  when 
th(  construction  of  No.  15  was  settled  upon  and  the 
dredge   stood    ready    for  active  digging,   there  was   suffi- 


YUBA'S   NEW   ALL-STEEL   DREDGE    NOW    OPERATING   NEAR  HAMMONTON.   CALIF. 


all-steel  placer  dredge  built  in  California  by  the  Yuba 
Construction  Co.,  of  Marysville,  and  the  fourth  all-steel 
dredge  installed  by  Yuba  Consolidated  Gold  Fields  at 
Hammonton,  in  Yuba  Basin  district,  Yuba  County. 

Construction  of  No.  15  was  begun  with  actual  laying 
of  steel  on  Feb.  3,  1916;  it  was  ready  to  launch  on  Mar. 
15,  taking  off  four  rainy  days.  But  launching  was  post- 
poned until  .Mar.  26  on  account  of  warm  weather  melting 
the  snow  in  the  foothills  and  some  of  the  higher  moun- 
tains, causing  a  rise  in  the  Yuba  River  that  backed  the 
water  up  under  the  hull  and  prevented  the  removal  of 
foundation  posts  and  placing  of  the  ways. 

•Associate   Editor,    San   Francisco.   Calif. 


cient  difference  and  improvement  to  identify  it  as  unique 
in  gold-dredge  construction.  The  one  feature  of  change 
mosi  noticeable  is  cutting  off  the  corners  of  the  stern,  as 
shown  in  an  accompanying  illustration.  This  allows  the 
dredge  to  be  more  easily  turned  and  is  especially  adapted 
to  this  field. 

The  hull  dimensions  are  165  ft.  long:  68  ft.  beam,  with 
no  overhang,  and  11  ft.  6  in.  deep.  The  hull  is  10  ft. 
longer  and  wider  than  in  Y'uba  No.  14.  The  well-hole  is 
s  ft.  3%  in.  wide  in  the  clear,  and  the  well-hole  pontons 
each  20  ft.  wide  at  the  bow.  The  width  of  the  well-hole 
is  the  same  as  in  Yuba  No.  14,  but  the  pontons  of  No.  15 

'"Eng.  and  Min.  Journ.,"  Mar.  28,  Apr.  4  and  11.  1914. 
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are  5  it.  wider.  The  total  weigh!  of  the  hull  is  1,70.0,000 
lb.  The  completed  dredge  weighs  move  than  2,900  tons, 
which  is  aboul  900  tons  heavier  than  No.  14. 

Most  of  the  important  parts  ol  No.  15  are  of  greater 
weight  than  those  of  No.   1  I.     The  total  weight  of  the 

ei    line,  c posed  of   100   buckets,   is    188,234  lb.; 

the  buckets  weigh  1,440  lb.  each,  the  pins  130  lb.  each, 
and  the  total  weight  of  the  digging  ladder  equipped  is 
868,454  lb.  The  bucket  idler  weighs  26,000  lb.  The 
weigh!  of  the  revolving  screen  is  135,000  lb.  The  how 
gantry  weighs  50  tons  and  the  stern  gantry  15  tons,  or  a 
total  of  i  10,000  lb.  The  ladder  suspension  is  much  heav- 
ier than  in  No.  1  1.  The  suspension  tackles  weigh  13  tons 
ai  ii :  the  lower  tackle  blocks,  7 '  i  tuns  each. 

The  spuds   weigh    15  tons  each,  or  a  total  of   180,000 

Hi.     They  are  each   10.000  lb.  heavier  than  the  spuds  of 

No.  1  I.  owing  t"  their  greater  length.    The  upper  tumbler 

-  ll.o(ii)  lb.  and  the  lower  one  22,000  lb. ;  this  total 

'..000  lb.  is  7,000  lb.  heavier  than  the  total  of  No. 

1  i  tumblers. 

The  dredge  is  designed  to  dig  82  ft.  below  the  water 
line,  with  a  yardage  capacity  of  over  300,000  cu.yd.  of 
material  a  month.  The  digging  ladder  is  154  ft.  long, 
built  in  six  sections,  the  heaviest  section  weighing  04,100 
lh.  The  tailing  stacker  is  175  ft.  long,  provided  with  a 
42-in.  conveyor  belt.  28:!  ft.  long.   The  stacker  drive  is  the 


each.  These  spuds  are  8  ft,  longer  than  those  of  No.  14 
and  proportionately  larger  in  section.  They  are  built  of 
steel  plates  and  angles.  The  pumps  are  the  same  as  used 
on    No.    1  I. 

The  12  electric  motors  are  of  General  Electric-  make. 
They  are  as  follows:   Main   drive  and  ladder  hoist,  500 


VIEW  OP  TUBA  NO. 
STERN- 


15,  SHOWING  CUT  CORNERS  AT 
-A  NEW  FEATURE 


hp. ;  swing  winch.  35;  14-in.  high  pressure  pump,  150: 
14-in.  low  pressure  pump,  75:  6-in.  2-stage  pump,  50: 
two  6-in.   vertical  pumps,  20;  4-in.  priming  pump,  15; 


TUBA    NO.    15   mx    THE   WAYS— BOW    END 

common  drive  on  il uter  end  of  the  stacker.     The  dig- 
ging ladder  of   Xo.   14  is  20   It.   shorter  than   the  one  on 
i  the  tailing  -t.-ek,.,-  39  I't.  shorter.    The  upper 
tumbler  is  six-sided,  of  the  same  type  as  Xo.  14,  but  the 
lower  Wmbler  i-  iff  the  round  type,  while  the  lower  tumbler 
of  Xo.  I  I   is  hexagonal.    The   ladder-hoist  winch   is  larger 
and  heavier  than  in  Xo.  14,  to  take  care  of  extra  length 
tra   weighl  of  bin  let   line.     The  swing 
wi"di             '         ime  design  a-   For  Xo.  14.     The  entire 
■•"    ?!"     winch    room.      The   bucket 
idle-  is  Cas1  in  one  piece,  9-ft.  5%-in.  diameter,  1  -ft.  1 1  ,'•;.- 
in.  radius;  the  rim  is  1  1  in.  wide:  shaft  11  ft.  1  in.  long, 
9y2-in.  diameter.     This  is  practically  the  same  as   the 
idler  of  Xo.  1  l. 

Ti"'  ri  ame  a-  on  Xo.  l  I.  exi  ept 

,llilt   ir  it.  and  all   wear- 

l"'-r  l"i'  tee!       !•    i-    provided   with 

water  noz/l.  ■   :  ..>  for  washing  and  separating  the 

tri     70    it.    long   and 
5  ft-  bj  :;  ft.  1   ii,.  in  .,-    ion  ;  the  points  are  10  ft.  long 


YUBA  NO.   15  AFTER  LAUNCHING 

stacker  drive,  75;  screen  drive.  75;  stacker  hoists.  10: 
tool  drive,  2:  total,  1.007  hp. 

The  main  house  is  framed  of  5-in.  6y2-lb.  channel 
posts,  plates  and  girts,  with  8-in.  liy3-lb.  channels  for 
rafters.  The  frame  is  inclosed  with  two  thicknesses  of 
Xo.  22  sheet  steel,  between  which  is  a  sheet  of  T%-in. 
paper  board,  all  riveted  together.  Each  sheet  is  connected 
at  the  post  to  the  butt  strap  of  31/2xys-in.  steel,  fastened 
to  the  post  with  %-in.  round-headed  holts.  The  roof  is 
ol  wood,  iy4-in.  tongued-and-grooved  Oregon  pine,  cov- 
ered with  Xo.  10  canvas  painted  with  two  coats  of  Prince's 
Metallic.  The  screenhouse  and  winch-house  are  of  the 
same  construction. 

The  entire  inside  and  outside  of  the  hull,  including  the 
hull  trusses  and  gantries,  were  sand-blasted  to  remove 
mill  scale  and  thoroughly  cleaned  before  painting.  The 
outside  of  the  hull  is  covered  with  three  coats  of  paint. 
The  inside  of  the  hull  is  painted  with  two  coats:  the  in- 
side bottom  and  the  sides  for  2  ft.  are  covered  with 
"bitumastic  enamel." 
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Qirsidles  anadl  Uses  of  Spelties?* 

Spelter,  like  all  commercial  metal,  contains  impuri- 
ties, but,  unlike  mosl  other  metals,  none  of  these  im- 
purities are  advantageous  for  any  of  the  purposes  for 
which  it  is  used.  The  effects  of  these  impurities  on 
different  products  made  from  it  vary  greatly,  hence  the 
necessity  for  several  grades  differing  in  purity.  Spelter 
is  used  for  the  following  purposes,  in  quantities  in  the 
mentioned:  Galvanizing,  alloys,  rolling,  orna- 
mental castings  and  miscellaneous  uses. 

For  ordinary  galvanizing  the  effed  of  the  common 
impurities  is  not  very  great.  Iron  is  objectionable  as 
causing  a  I"--  in  dross  and  in  making  the  coating  mure 
brittle  and  liable  to  crack  and  peel  off.  Lead,  up  to  the 
limit  found  in  commercial  spelter,  lias  no  serious  effect, 
but  is  objectionable  when  present  in  large  quantity,  as 
it  liquates  in  the  bath  and  does  no!  enter  the  coating 
and  is  therefore  wasted.  Lead  is  usually  worth  less  than 
zinc,  and  the  purchaser  does  not  wish  to  pay  for  it  at 
zinc  prices. 

The  four  higher  grades  of  spelter  are  chiefly  used 
for  alloys,  and  the  specifications  were  principally  made 
for  the  alloy  makers  and  do  not.  in  all  eases,  call  for 
metal  suitable  for  some  of  the  other  purposes  for  which 
it    is   used. 

Aluminum  Excluded  from  High   Grades 

In  alloys,  aluminum  is  frequently  very  injurious, 
0.01  c'<  in  many  eases  making  lira—  useless  for  the  pur- 
for  which  it  is  intended.  In  the  few  instances 
where  its  presence  is  desired,  it  is  more  satisfactory  to 
add  it  directly  than  as  a  constituent  of  the  spelter.  The 
specifications  (as  proposed  for  the  American  Society  for 
Testing  .Materials  in  1015).  therefore,  require  that  the 
four  higher  grades  of  spelter  shall  be  entirely  free  from 
aluminum. 

Iron  is  always  present  in  spelter,  hut  is  very  unde- 
sirable in  brass  and  similar  alloys,  making  them  harder 
ami  greatly  increasing  the  hardness  due  to  cold  work- 
ing. The  increased  hardness  is  very  objectionable,  causing 
a  greater  consumption  of  power  and  endangering  the 
rolling  mills  and  drawing  presses. 

Lead  the  Main  Variable  ix  Spelter  Grades 

Lead  is  very  objectionable  in  some  alloys  and  es- 
sential in  others,  and  the  main  variation  in  the  different 
grades  of  spelter  is  in  the  allowable  amount  of  lead. 
High-grade  spelter,  which  is  used  for  alloys  that  are 
to  be  subjected  to  the  most  severe  spinning  and  drawing 
operations,  can  he  rejected  if  it  contains  over  0.07%  of 
lead,  as  lead  reduces  the  ductility  of  brass. 

Intermediate  spelter,  with  a  lead  limit  of  0.20','.  is 
used  for  alloys  that  do  not  have  to  undergo  as  severe 
treatment,  and  also  very  largely  for  alloys  like  man- 
ganese bronze  that  are  used  both  cast  and  wrought. 

Brass  special  has  a  lead  limit  of  0.60%  and  is  mainly 
used  for  brasses  where  the  maximum  ductility  is  not 
required.  The  lead  and  iron  are  limited  to  O.GO^  and 
0.03 ^  respectivelv,  because  brass  made  from  such  spelter 
is  used  for  ordinary  drawing,  spinning  and  forming  work 
where  the  requirements  are  not  especially  severe. 

•By  G.  C.  Stone,  W.  H.  Bassett  and  M.  N.  Price,  sub- 
mitted as  an  addendum  to  the  report  of  the  Committee  on 
Nonferrous  Metals  and  Alloys  at  the  meeting  of  the  American 
Society    for    Testing    Materials.    Atlantic    City.    N.    .1 


Selected  spelter  carrying  the  maximum  0.80$  of  lead 
and  0.0  1'/;  iron  i-  used  by  brass  manufacturers  for  mak- 
ing alloys  to  which  lead  is  added  in  order  to  secure  frue- 
cutting  qualities.  Material  of  this  kind  is  usually  made 
into  rod-  and  heavy  sheets  for  the  manufacturinj 
small  articles  bj  turning,  milling  and  drilling  operations. 
Such  brass  musl  contain  sufficient  lead  to  reduce  the 
strength  of  the  material  and  cause  the  chips  to  break 
easily. 

Owing  to  the  fad  thai  brass  is  usually  made  in  cnici- 
bles  in  small  quantities,  uniformity  in  the  spelter  is  of 
the  gn  a  u  e,     As  lead  segregates  badly,  and 

more  markedly  the  higher  the  proportion,  the  had  limit 
of  the  :  ,,  ample  is  made  low  enough  to  allow  lor 
this  tendency  without  injurious  effed  on  the  product. 
Even  when  the  brass  manufacturer  adds  lead,  he  doi 
so  in  known  amounts  and  thus  obtains  a  uniform  alio) 
from  the  different  pots,  which  would  not  he  possible  it 
all  the  lead   needed   were  contained   in  the  spelter. 

Cadmium  Intensifies  the  Effect  of  Lead 

There  is  very  little  doubt  that  cadmium  in  zinc  is 
very  injurious  for  some  of  the  purposes  for  which  it  i> 
used,  as  it  renders  it  harder  and  much  more  brittle. 
There  is.  however,  considerable  difference  of  opinion 
as  to  how  far  these  undesirable  properties  persist  in 
alloys  made  from  zinc  containing  cadmium.  The  ma- 
jority of  the  brass  makers  are  of  the  opinion  that  the 
high  temperature  of  the  brass  pots  causes  so  much  of 
the, cadmium  to  volatilize  that  the  residual  amount  has 
very  little  deleterious  effect. 

There  is  no  doubt  that  large  amounts  of  cadmium, 
say  1  or  ■'.r\  .  make  brass  hard  and  brittle.  We  have  no 
reliable  information  at  present  showing  the  effed  oi 
small  amounts  of  cadmium  on  the  alloys,  and  the  evi- 
dence on  this  point  is  extremely  conflicting. 

Cadmium,  together  with  lead,  seems  to  intensify  the 
effect  of  the  latter  and  also  causes  the  brass  to  become 
more  sensitive  to  the  effect  of  overheating  in  the  vari- 
ous annealing  operations  to  which  the  wrought  material 
is   subjected. 

Very  little  spelter  is  made  containing  as  much  cad- 
mium as  is  allowed  for  intermediate  and  brass  special. 
and  the  specifications,  therefore,  put  practically  no  limit 
on  cadmium  except  for  high  grade.  AYhatever  the  facts 
may  he  for  alloys,  it  is  cm-tain  that  the  amounts  of  cad- 
mium allowed  by  the  specifications  are  much  greater  than 
are  permissible  for  other  purposes  for  which  zinc  i-  used. 
The  question  of  cadmium  in  the  better  grades  is  com- 
plicated by  the  fact  that  until  the  last  year  and  a  half 
practically  all  the  high-grade  and  most  of  the  intermedi- 
ate spelter  was  made  by  one  company  from  ores  that  are 
free  from  cadmium.  The  alloy  makers  have  thi  > 
had  no  extended  experience  with  the  effect  of  cadmium 
in  the  better  grades  of  spelter,  and  during  the  last  1S 
months  conditions  have  been  so  abnormal  that  it  is 
difficult  to  draw  conclusions. 

High-Grade  Spelter  Used  for  Galvanizing 

High-grade  spelter  is  very  extensively  used  for  gal- 
vanizing telegTaph  and  telephone  wires,  which  are  re- 
quired to  stand  sharp  bending  when  making  the  "line- 
man's splice"  as  it  has  been  found  that  if  impure  spelter 
is  used,  the  coating  (racks  and  peels  off  the  joint.  The 
only  high-grade  spelter  that  has  been  used  for  this  pur- 
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pose  is  entirely  free  from  cadmium.  Cadmium  being 
the  element  most  likeh,  to  cause  this  trouble,  it  is  very 
doubtful  whether  metal  containing  as  much  as  is  allowed 
by  the  specifications  (0.0595  )  would  be  suitable  for  this 

purpose. 

For  rolling,  cadmium  causes  such  severe  cracking  that 
metal  containing  much  of  it  is  not  economical;  but  as 
practically  all  the  zinc  rolling  mills  produce  their  own 
spelter,  this  matter  is  within  their  own  control  and  the 
specifications  do  not  affect  them. 

For  ornamental  castings  no  spelter  described  by  the 
specifications  would  be  satisfactory.  The  high-grade  is 
all  right  as  far  as  lead  and  iron  are  concerned,  but  with 
the  maximum  cadmium  allowed,  it  would  be  impossible 
to  make  castings  of  many  of  the  common  shapes. 


MnmtO£>& 

In  his  report  to  the  Public  Utilities  Commission  of 
Manitoba,  Professor  P.  C.  Wallace  of  the  University  of 
Manitoba,  recently  returned  from  an  examination  of  the 
Rice  Lake  gold  district,  says  in  substance: 

The  original  discovery  was  made  at  Rice  Lake,  which 
has  consequently  given  its  name  to  the  whole  district. 
There  are  four  areas  in  all,  however,  which  are  attracting 
considerable  attention— Rice  Lake,  Gold  Lake  and  vic- 
inity, Long  Lake  and  Halfway  Lake,  and  a  belt  north  of 
the  Hole  River.  These  areas  are  situated  approximately 
in  one  belt  having  a  general  northwesterly  and  south- 
easterly trend.  The  belt  is  10  mi.  wide  and  40  mi.  long, 
its  northwestern  end  being  16  mi.  east  of  Lake  Winnipeg. 

During  the  summer  months,  access  to  the  camp  is 
obtained  over  the  Bad  Throat  or  Hole  Rivers,  which 
are  reached  by  boat  from  Selkirk.  During  the  past  three 
years  the  Bad  Throat  River  has  been  used  almost  ex- 
clusively. On  this  river  the  portages  are  numerous,  and 
with  heavily  laden  canoes  a  journey  of  two  or  three  days 
is  necessary  to  reach  the  camps.  In  winter,  provisions 
and  machinery  are  hauled  across  Lake  Winnipeg  from 
Riverton  to  the  mouth  of  the  Bad  Throat  River  and 
thence  by  winter  road  to  the  camps. 

The  mining  district  is  situated  in  a  comparatively 
\  belt  of  sediments,  greenstone  and  porphyry,  which 
follows  the  trend  of  the  Bad  Throat  and  Hole  Rivers 
and  is  bounded  on  the  north  and  south  sides  by  granite. 
Of  chief  importance  is  the  fact  that  a  central  body  of 
granite  between  Gold  Lake  and  Long  Lake  has  intruded 
all  these  formations,  sending  out  quartz  veins  into  por- 
phyry and  ■  and  itself  showing  quartz  veins 
of  the  same  age.  Tt  is  a  feature  of  special  interest  that 
quartz  veins  in  this  granite  more  than  a  mile  from  a 
contact  show  promising  gold  veins  on  the  surface.  The 
veins  follow  almost  without  exception  the  trend  of  the 
inclosing  rock. 

In  the  originally  developed  district  around  Rice  Lake, 
the  veins  >oi  phyry   and   sediments. 

In  the  Gold  Lake  district   th :ur  almost  entirely  in 

(porphyry,   while  I      e    they    were   originally 

followed  in  porj  te  and  in  diabase. 

The  chai  -v  slightly  with 

the  variatii  i  The}    follow  well-defined 

■!  i  ot  infrequently 
for  a  mile.     As  a  nil  .  and  the  Eew  wide 

lodes  that  occui  ,  if  any.     This  feature 

renders  of  good  assays  to  a  con- 


siderable depth  before  success  can  be  assured.  The  veins 
arc  well  mineralized  with  sulphides  of  iron  and  copper, 
and  to  a  minor  extent  with  sulphides  of  lead,  zinc,  molyb- 
denum and  arsenic.  The  highest  surface  assays  in  gold 
occur  where  copper  sulphides  are  well  distributed  in  the 
quartz,  as  at  the  Moose  mine,  and  in  the  granite  veins 
south  of  Halfway  Lake  in  the  Long  Lake  District.  It 
is  improbable  that  the  sulphides  of  copper  will  continue 
in  depth,  and  it  is  a  matter  of  the  first  importance  to 
determine  whether  the  gold  assays  will  continue  with  the 
iron  sulphides  at  deeper  levels.  It  is  encouraging  to 
find  that  the  veins  are  very  well  defined,  easy  to  follow 
and  have  sharp  walls. 

The  stage  of  development  reached  so  far  is  rather 
immature.  Most  of  the  work  has  been  done  in  the  Rice 
Lake  area,  where  depths  of  from  50  to  100  ft.  were 
reached  and  some  drifting  and  crosscutting  done.  Pre-* 
sumably  owing  to  lack  of  funds,  none  of  the  properties 
in  this  section  are  now  being  operated,  and  the  original 
Rice  Lake  area  has  been  temporarily  abandoned  for  the 
Gold  Lake  and  Long  Lake  fields. 

In  the  Gold  Lake  district  the  most  extensive  work  has 
been  done  on  the  Moose,  Gold  Pan,  Gold  Seal,  Pilot  and 
Nevada  properties.  Of  these  the  Moose  alone  is  now 
being  operated.  It  is  the  only  property  in  the  entire  re- 
gion in  which  underground  development  is  now  in  prog- 
ress. At  the  Moose  and  Gold  Pan,  depths  of  over  100 
ft.  have  been  reached.  Both  of  these  are  in  porphyry. 
At  the  depth  attained  there  is  comparatively  little  change 
in  the  width  of  the  quartz  veins.  The  rich  showings  of 
the  Gold  Pan  were  obtained  at  a  depth  of  115  ft.  in 
the  vicinity  of  a  heavy  diabase  dike  which  intersects 
the  quartz  vein.  There  is  no  pronounced  activity  at 
present,  not  more  than  40  men  operating  in  the  whole 
district. 

Real  development  is  seriously  hampered  owing  to  lack 
of  transportation  facilities.  Apart  from  the  high  cost 
of  transportation,  mine  managers  find  it  difficult  to  ob- 
tain good  miners  under  present  conditions.  Though 
there  is  nothing  in  the  development  of  the  camp  to 
justify  the  building  of  a  railroad,  a  wagon  road  is  a 
necessity;  and  unless  one  is  built,  development  will  be 
seriously  arrested. 

The  whole  country  is  covered  by  staking  to  such  an 
extent  that  prospectors  have  to  go  far  afield  to  discover 
unclaimed  territory.  The  whole  district  must  be  con- 
sidered as  a  prospect  in  the  early  stages  of  development. 
There  is  nothing  as  yet  to  indicate  that  there  will  be  any 
very  large  mines,  but  several  successful  ones  may  develop 
on  a  smaller  scale.  The  best  opportunities  appear  to  be 
in  the  central  granite  or  in  the  porphyry  near  the  con- 
tact with  the  granite.  The  quartz  veins  are  somewhat 
larger  iii  the  granite  than  in  the  porphyry,  but  on  account 
of  the  origin  of  the  gold  and  associated  rock,  good  assays 
may  be  found  more  persistent  with  depth  in  the  porphyry. 

The  Library  of  Congress  has  issued,  through  its  card  di- 
vision. Bulletin  No.  15,  describing  its  system  of  publication 
and  sale  of  cards  for  Geological  Survey  and  Bureau  of  Mines 
publications.  These  cards  are  particularly  useful  .  for  li- 
braries, but  also  for  those  engineers  who  keep  elaborate 
filing  systems.  These  cards  are  published  not  only  for  the 
publications  of  the  United  States  Geological  Survey  and  the 
Bureau  of  Mines,  but  also  for  the  various  state  surveys,  in- 
cluding other  publications  on  the  geology  of  states  and 
of  foreign  surveys  and  other  publications  relating  to  the 
geology  of  foreign  countries.  Copy  of  this  circular  can  be  had 
by  application  to  the  Libary  of  Congress. 
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SYNOPSIS  Practical  hints  for  sunn/ in;/  in 
fiat  deposits.  The  degree  of  accuracy  should  be 
consistent  with  the  imparlance  of  the  work.  An 
alternative  for  shaft  iilumbin//  is  tjivcn. 

The  methods  of  mine  surveying  here  described  have 
been  found  especially  applicable  to  the  Wisconsin  zinc 
field  and  should  prove  useful  where  mining  and  geolog- 
ical conditions  are  similar — that  is,  where  the  deposit  is 
horizontal  or  nearly  so  and  the  workings  are  compara- 
tively shallow,  not  over  200  ft.  deep,  and  all  worked 
from  the  same  level.  The  "pitch,"'  or  stope  workings, 
may  vary  from  10  to  60  ft.  or  more,  averaging  about  35 
ft.  The  surveyor's  work  will  consist  in  preparing  plan 
and  section  maps  of  the  workings  at  regular  intervals, 
locating  drill  holes,  keeping  track  of  property  lines,  etc., 
besides  special  work  on  connections,  shafts,  raises,  etc., 
that  may   be   required  from  time  to  time. 

Some  of  the  methods  outlined  may  seem  crude  and  in- 
sufficiently accurate  for  an  engineer.  It  must  be  borne 
in  mind,  however,  that  the  degree  of  accuracy  sought 
must  be  at  all  times  commensurate  with  the  importance 
of  the  work.  In  the  present  instance  a  precision  is  not 
looked  for  greater  than  1  in  1,500  for  all  ordinary  work. 
Unless  conditions  are  exceptional,  a  greater  accuracy 
would  not  be  justified  by  the  more  elaborate  methods  and 
longer  time  necessary  to  attain  it.  Surveying  is  a  busi- 
ness proposition  in  that  the  expense  entailed  for  it  must 
adequate  results,  and  a  point  is  soon  reached  where 
the  cost  of  a  greater  precision  is  not  justified  by  local 
conditions.  In  short,  the  aim  of  every  surveyor  should 
be  consistent  accuracy. 

A  Light  Transit  with  Adjustable  Legs  Used 

The  transit  should  be  light,  strong,  and  keep  its  ad- 
justments in  spite  of  the  rough  usage  that  is  inevitable 
underground.  A  powerful  objective  is  unnecessary,  as 
there  will  be  few  shots  underground  over  300  ft.,  and  a 
candle  can  be  easily  centered  on  the  ordinary  telescope  at 
that  distance.  It  should  have  the  necessary  attachments 
for  either  the  top  or  side  telescope,  and  this  extra  piece 
should  always  be  carried  in  the  transit  box  for  special 
work  in  which  it  is  essential.  The  top  of  the  telescope 
should  be  punch-marked  for  setting  up  under  an  over- 
head station  A  full  vertical  circle  is  preferable  to  a 
hall-circle,  as  it  enables  the  vertical  angle  to  be  read 
when  the  telescope  is  plunged. 

The  tripod  should  be  of  the  adjustable  type,  with  slid- 
ing legs.  With  such  a  tripod  an  experienced  man  can 
make  a  set-up  easily  and  rapidly,  in  all  but  impossible 
places.  The  plumb-bobs  should  also  be  adjustable,  hav- 
ing a  knurled  screw  in  the  head,  by  which  the  bob  is 
raised  or  lowered — a  great  saving  of  time. 

A   100-ft.   steel   tape   is   long  enough    for  all   ordinary 

mine  work.     A  longer  tape  than  this  is  heavy  to  handle 

I    and  is  more  apt  to  kink,  also  is  difficult  to  keep  out  of  the 

•Mining   engineer.   Galena.    111. 


way  of  shovelers  and  trammers.  Tf  the  mine  is  muddy,  it 
will  soon  collect  enough  dirt  to  make  reeling  and  un- 
reeling impossible  without  cleaning.  Time  will  be  saved 
in  the  end  by  making  an  extra  set-up  where  shots  longer 
than  100  ft.  arc  necessary.  The  tape  should  be  marked 
in  plain  figures,  everj  foot  numbered.  The  first  and  last 
foot  should  be  divided  into  tenths.  In  measuring  be- 
tween stations  and  other  important  points,  the  foot- 
mark is  read  by  the  surveyor's  helper,  and  the  tenths  and 
hundreds  by  the  surveyor,  the  latter  being  estimated,  un- 
less it  is  preferred  to  use  a  flexible  steel  pocket  stale  for 
this. 

Tapes  should  be  thoroughly  cleaned  and  dried  after 
each  day's  work.  With  careful  usage  they  will  last  a 
long  time,  but  when  one  .-tarts  to  break  it  pays  to  get  a 
new  one.  as  the  ordinary  repair  job  will  not  last  long  in 
the  rough  stopes  underground. 

For  measuring  stopes  or  taking  side  shots  where  it  is 
impossible  or  inconvenient  to  set  up  a  transit,  an  instru- 
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STOPE  MAP  IN  WISCONSIN  ZINC  FIELD 

ment  of  the  Brunton  type  is  very  valuable.  It  is  essen- 
tial to  pick  out  a  place  to  work  from  that  is  compara- 
tively free  from  local  attraction,  proximity  to  drill  col- 
umns, machines  or  cars,  making  accurate  work  impos- 
sible. To  use  a  Brunton  compass  quickly  and  accurately 
needs  considerable  practice,  hut  for  certain  kind-  of 
work  it  is  the  best  instrument  for  the  job.  It  is  particu- 
larly useful  in  getting  the  direction  of  crevices,  pitches, 
etc..  that  appear  m  the  roof,  and  in  giving  approximate 
lilies  to  work  from  until  a  transit  survey  is  possible. 

The  modern  carbide  cap-light  is  almost  a  necessity  for 
rapid,  accurate  angle  reading  underground.  A  candle 
is  messy  and  clumsy  to  handle,  and  gives  much  less  light. 
With  the  carbide  lamp  it  is  possible  to  read  angles  to  the 
nearest  minute  without  a  reading  ;:lass.  It  is  best  car- 
ried in  the  cap  out  of  the  way.  leaving  both  hands  free 
for  other  work.  The  body  of  the  lamp,  however,  will 
affect  the  needle  perceptibly,  if  it  is  in  use,  althougl 
can  be  avoided  by  proper  manipulation.  The  carbide 
lamp)  in  the  hands  of  the  helper  makes  a  brilliant  light 
behind  the  plumb-bob  string,  making  a  300-ft.  shot  en- 
tirely   possible    and    rendering    it    unneci  the 
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transitman  to  bother  about  the  illumination  of  the 
string. 

A  tip  in  regard  to  working  clothes:  Khaki  is  excellent, 
but  be  sure  thai  the  coat  pockets  are  big  enough.  The 
surveyor  must  carry  several  aotebooks  with  him  con- 
stantly, and  his  fieldbook  mus!  be  produced  from  and 
returned  to  his  pockel  several  hundred  times  a  day. 
Nothing  i-  more  ruinous  to  good  temper  than  a  coat 
et  into  which  the  notebook  refuses  to  slip  easily. 
eoa1  lapel  should  also  be  provided  with  a  special 
buttonhole  from  which  to  suspend  the  carbide  lamp  when 
it  is  not  on  the  cap. 

The  besl  accessor}  a  surveyor  can  have  in  his  work 
..,„„l  helper.  L  he  can  gel  a  man  who  is  quick,  in- 
telligent and  painstaking,  who  take-  an  interest  in  the 
work  and  saves  a  multitude  of  step-  and  laborious  ex- 
planations by  doing  things  without  being  told,  and  at 
i  do  some  checkwork  himself,  and  so  eliminate  the 
persona]  equation,  he  lias,  indeed  the  pearl  of  great  price, 
lint  he  can't  get  him.  That  man  has  just  been  promoted 
to  a  better  job.  It  is  surprising  how  much  more  can  he 
with  an  efficient  helper,  aside  from  the  added  eon- 
fidence  the  surveyor  has  in  the  accuracy  of  the  work. 
I'lider  ordinary  conditions  one  helper  is  all  that  is  re- 
quired, but  where  there  are  a  lot  of  side  shots  to  he 
taken,  a  second  man  is  very  useful  to  handle  the  tape 
entirely,  the  transitman  only  running  the  instrument  and 
keeping  notes. 

Lav  the  Work  Out  Befoke  Starting  It 
Unless  the  nature  of  the  particular  job  is  understood 
clearly  in  advance,  time  will  be  saved  by  going  under- 
ground at  the  start  with  only  a  compass  and  sizing  up  the 
lavout.     Before  bringing  down  the  transit,  the  surveyor 
should  plan   the  work  ahead,  so  as  to  work  to  the  best 
advantage.     The  most  important  thing  is  to  lay  out  his 
permanent   stations.     If  the   roof   is   low   enough  to  be 
tied  with  a  drill,  holes  can  be  drilled  overhead  and 
wooileu  plugs  inserted,  with  a  screw-eye  or  horseshoe  nail 
to  bang  the  plumb  from.    The  advantage  of  the  screw-eye 
i-  that  a  metal  tag  bearing   the  station  number  can  be 
permanently  to  the  screw-eye,  thus  identifying 
it.     If  there  is  no  chance  to  reach  the  roof,  nails  can  be 
i  he  i  rack   ties    (very   unsatisfactory,  obviously) 
or   pipe-  eaii    he  driven   in   the  ground.      Although   it   re- 
quires more  skill  in  setting  up,  the  overhead  plug  is  the 
actory  station   for  underground  work.      It  can 
iasily  found,  if  properlj  drilled  is  rarelj   lost,  and  its 
position  can  never  lie  changed.     To  keep  it  from  being 
-hot  out.  the  plug  should  he  driven  in  about  Hush  with 
the   i 

In  ordinary  surveying  work  the  azimuth  method,  all 
things  considered,  is  the  most  satisfactory.  The  details 
of  this  method  of  running  transit  line-  are  so  well  known 
a-  to  require  no  explanation.  For  station  work  angles 
are  read  to  the  iieare-t  minute,  distances  to  the  nearest 
hundredth  of  i  I  ing  is  best  done  by  tying-in 

to  a  station  the  oi  h  bich  have  already  been  es- 

tablished.    Sid  measurements  are  taken 

rapid!;.'   io  the   ,  degree,  and   the   tape   read   to 

re  it  is   possible  to  use  the 
needle,  ■>  sin  before  moving  the 

transit  to  see  that  th  ■•   has  beer  m    large  error  in  angle. 
No  -et  inle  cai  die  deflection  due 

to  setting   up  over  track-.      A   good    deal    depends   on   the 


condition  of  the  rails  and  the  direction  in  which  they 
lie  with  respect  to  the  meridian.  With  lli-lb.  rails  and  a 
22-in.  gage,  the  maximum  deflection  of  the  needle  for  an 
II.  I.  of  1.5  ft.  should  not  exceed  3°.  This  assumes  that 
the  transit  is  set  over  the  center  of  the  track. 

Where  a  long  line  is  to  be  run  with  no  turns  in  it  greater 
than  Io  and  no  necessity  for  side  shots,  the  clouble- 
deflection  angle  method  is  very  satisfactory  and  doubtless 
more  accurate  than  the  azimuth  method.  It  is  more  com- 
plicated than  tiie  latter,  and  results  are  not  arrived  at  so 
quickly.  Two  back  sights  and  two  foresights  are  required, 
and  this  .if  course  means  more  time.  Its  great  advantage 
is  i  hat  there  is  a  perfect  check  at  all  tunes  on  the  angle 
work,  and  instrumental  errors  due  to  poor  adjustment  of 
the  collimation  line  are  eliminated  by  taking  reversed 
readings. 

Underground   Leveling   Moke   Accurate 
Tha.x  Surface 

Levels  arc  run  underground  in  the  same  manner  as 
on  the  surface,  and  the  work  can  he  done  with  more  ac- 
curacy, on  account  of  perfect  atmospheric  conditions. 
The  rodman  should  use  a  carbide  light  and  a  self-reader 
roil,  by  which  readings  can  be  taken  easily  to  the  nearest 
0.01  ft.  for  a  distance  of  100  ft.  Bench-marks  may  be 
either  permanent  frogs,  etc.,  on  the  track,  or  the  overhead 
plugs   used    lor  transit  stations. 

The  best  advice  that  can  be  given  for  surveying  is  not 
to  waste  time  in  nonessentials.  Know  what  you  have  to 
do  before  starting  work.  Determine  the  degree  of  ac- 
curacy you  will  hold  in  the  work,  then  work  consistently 
toward  that  precision.  If  you  are  satisfied  with  a  preci- 
sion of  1  in  1,000.  don't  waste  time  in  centering  to  0.01 
in.  It  is  entirely  inconsistent  to  read  angles  to  the  nearest 
30"  and  tape  lengths  to  0.1  ft.  Conversely,  if  the  work 
is  sufficiently  important  to  justify  a  precision  of  1  in 
10,000,  go  to  the  other  extreme  and  neglect  nothing  that 
can  affect  the  accuracy  of  the  work.  Particular  care 
should  he  used  in  taping,  and  have  only  experienced, 
careful  men,  who  realize  that  the  job  means  more  than 
getting  in  an  easy  shift.  It  will  be  of  no  avail  to  blame 
it  on  the  helper  when  the  raise  misses  the  shaft  by  ■ 
a  foot.  The  surveyor  alone  is  strictly  responsible  for 
the  work. 

One  of  the  great  advantages  of  the  azimuth  method  is 
the  ease  with  which  transit  notes  are  made  available  for 
the  office  and  drawing  room.  The  conversion  of  azimuth 
into  bearing  will  become  mere  routine  with  a  little  prac- 
tice. Lor  calculating  latitudes  and  departures,  coordi- 
nates, etc.,  a  book  of  tables  is  essential  for  saving  time. 
The  coordinates  of  all  permanent  stations  should  be 
cheeked  at  once,  by  a»graphical  method.  The  side  shots 
can  then  be  entered  on  the. map  with  protractor  and  scale. 
Though  a  scale  of  1  in.  to  50  ft.  is  commonly  recog- 
nized as  standard,  it  is  hard  to  see  where  it  has  any 
particular  advantage.  One  to  40  is  a  great  deal  handier 
for  the  mine  foreman,  who  usually  has  nothing  but  a 
broken  foot-rule  to  scale  with  and  whose  knowledge  of 
fractions  is  sometimes  hazy.  Of  course,  the  larger  the 
scale  the  more  detail  can  be  shown  from  a  survey  and  the 
closer  it  pays  to  take  side  shots.  On  the  other  hand,  if 
the  map  must  be  drawn  to  a  scale  of  1  in.  to  100  ft.,  or 
smaller,  it  is  a  waste  of  time  to  take  a  lot  of  side  shots, 
as  thej  cannot  be  shown  in  fine  enough  detail.  Here 
again  the  transitman  must  be  consistent  in  bis  work. 
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Surveys  are  brought  up  to  date  every  two  or  three 
months,  and  the  aeu  ground  cut  is  indicated  b\  hat<  hing, 
as  shown  in  Fig.  1.  Elevations,  permanent  transit  sta- 
tions, property  lines,  drill  holes,  tramways,  pitches  and 
crevices  are  all  indicated  on  the  completed  map.    Smaller 

maps  of  the  headings  thai   maj   1 1'  assistance  to  the 

shiftbosses  arc  also  furnished.  Section  map-,  when  re- 
quired I >\  a  change  in  the  heighl  of  stope,  arc  taken  at 
right  angles  to  the  pitch,  at  intervals  "I*  l<>(>  ft.,  as  shown 
in  Fig.  ■-'. 

Two-Shaft  Method  of  Plumbing  Used 
When    Possible 

For  carrying  the  azimuth  underground,  where  there  is 
no  incline,  the  two-shaft  method,  in  which  a  wire  is  sus- 
pended m  cadi  shaft  and  a  traverse  run  below  and  on  top 
between  the  two,  is  the  quickest  and  must  satisfactory.  If 
there  is  but  one  shaft,  however,  recourse  must  be  had  to 
the  top  or  side  telescope,  or  else  the  shaft  plumbed  in  the 
time-honored-method  with  two  wires.  Where  the  shaft 
is  only  5x9  ft.  in  the  clear,  giving  a  base  line  not  over 
8  ft.  and  frequently  less  than  that  on  an  cunt  of  pumps. 
wires,  ladders,  etc.,  the  practical  difficulties  encountered 
may  cause  considerable  inaccuracy  particularly  if  the 
shaft  is  wet  and  air  current-  are  troublesome.  If  only  a 
general  map  is  wanted,  a  temporary  azimuth  will  serve 
in  many  instances.  In  such  a  case  the  azimuth  is  ob- 
tained from  the  needle  by  setting  up  in  a  drift  at  a  point 
.1  entirely  free  from  local  attraction  and  obtaining  the 
bearing  of  the  line  AB.  The  transit  is  next  set  up  at  B, 
and  if  there  is  no  local  attraction,  the  bearing  should  be 
the  same  plus  180°.  From  this  point  a  traverse  is  run 
to  the  shaft,  using  the  azimuth  so  determined  and  neglect- 
ing the  needle.  Here  a  sight  is  taken  on  a  wire  the  sur- 
face coordinates  of  which  are  known.  This  will  locate 
the  points  .1  and  B  with  respect  to  the  surface  stations. 
If  the  needle  is  sensitive  and  the  work  i-  done  carefully, 
this  temporary  azimuth  will  not  differ  more  than  1  from 
the  true  azimuth  and  may  often  he  much  closer  than  this. 
In  two  cases  under  my  direction  the  difference  between 
the  temporary  and  true  azimuth  was  17'  in  one  and  in 
the  other  22'. 

It  is  better  to  use  this  method  than  to  survey  between 
two  diill  holes,  below  and  on  top,  and  calculate  the 
azimuth  therefrom.  Churn-drill  holes  sometimes  go  down 
surprisingly  straight,  hut  the  majority  are  oil'  anywhere 
from  6  in.  to  a-  much  as  5  ft.  in  1(H)  ft.  depth.  It  is 
unwi>e  to  check  the  accuracy  of  a  survey  on  the  coor- 
dinate- of  a  drill  hide.  However,  a  constant  seeming 
tendency  of  the  drill  hole-  to  slide  to  the  south,  say, 
would  throw  suspicion  on  the  survey.  In  I  drill  hides, 
located  within  a  radius  of  200  ft..  2  were  apparently 
vertical  and  all  the  others  varied  from  I  to  5  ft.,  hut 
none  in  the'  same  direction'. 

:': 

Miiimetrsil  ©\m{l]pvvi!&  ©if  Hew  Yos^M 

The  mineral  production  of  New  York  in  1915  is  given 
i-  follows  h \  David  II.  ^ewland,  assistant  state  geologist: 
IVinenl,  poitland  and  natural,  5,443,024  bbl.;  salt.  11,- 
W,301  bbl.;  iron  ore.  944,403  long  tons:  natural  gas, 
;.llo,(UH,i)(H)  en. ft.;  petroleum,  928,540  bbl.;  gypsum. 
516,002  short  tons:  mineral  waters,  8,636,920  gal.;  talc, 
>5,914  short  tons:  pyrite,  57,24]  long  tons:  graphite, 
'.'.i n i.i ii a i    lb.;   garnet,   3,900    short    tons;    feldspar   and 


quartz,  22,196  short  tons;  metallic  paint,  t,925  short  tons ; 
emery,  3,895  short  ions:  and  crude  clay,  13,745  short 
toi  Other  mineral  substances,  including  slate  pigment, 
granite,  limestone,  marble,  etc.,  to  the  value  of  $5,648,075 

were  also  produced. 

The  most  interesting  item  in  the  year's  developments 
was  the  entrance  of  the  Northern  Ore  Co.  in  the  list  of 
producers,  this  company  making  shipments  of  several 
thousand  tons  of  zinc  concentrates,  the  first  that  have  been 
made  in  the  state. 

Iron  ore  showed  an  increase  of  192,681  long  tons,  but 
was  373,496  tons  -hurt  of  the  1913  production.  Other 
changes  were  not  marked,  with  the  exception  of  a  decline 
of   t56,780  bhl.  of  cement. 


Tlh<e  ©cctmirreiffice  ©if  'Geirtrmias&nsiainffi 
ins  ZSuac  Msvft<E2°aaSs* 

In  a  recent  issue  of  the  Journ.  Ind.  and  Eng.  ('hem.,  W. 
F.  Hillebrand  and  J.  A.  Scherrer  contribute  a  short  article 
on  "The  Recover)  of  Gallium  from  Spelter  in  the  United 
States."  In  addition  to  the  observations  on  gallium, 
mention  i-  made  of  the  fad  that  Dr.  K.  Burns,  of  the 
Bureau  of  Standards,  has  examined  spectroscopicallj  sev- 
eral .-amples  of  zinc  ore  from  various  sources,  and  has  iden- 
tified in  several  of  them,  notably  in  a  Missouri  sulphide, 
the  very  rare  element  germanium.  These  observations 
.on,,  ruing  germanium  are  of  particular  interest  to  us 
since  in  recent  work  we  also  have  encountered  this  element 
in  a  byproduct  derived  from  Wisconsin  blende.  The 
exact  nature  of  this  byproduct  it  is  not  possible  to  dis- 
close at   present. 

The  occurrence  of  germanium  in  blendes  has  been  noted 
by  Urbain,  who  by  spectroscopic  methods  detected  ger- 
manium in  38  out  of  sf  blendes  from  various  localities. 
From  550  kg.  of  one  of  the  richest  of  these,  a  Mexican 
blende,  he  obtained  5  grams  of  pure  germanium.  The 
amount-  of  the  element  found  have  always  been  small,  the 
aid  of  the  spectroscope  being  usually  required  to  estab- 
lish the  identification.  In  the  material  at  our  dispos  il, 
however,  germanium  was  found  in  sufficient  qiiantitA  to 
be  readih  detected  by  the  ordinary  chemical  reagents. 

A  roughly  quantitative  determination  of  the  amount  of 
germanium  present  in  the  material  was  carried  out  as 
follow-:  After  distillation  with  hydrochloric  acid  and 
chlorine  the  sulphide  was  precipitated  from  the  distillate 
with  hydrogen  sulphide.  In  some  experiments  the  sul- 
phide was  weighed  direetb  ;  in  others  it  was  trahstori I 

into  oxide  with  nitric  acid  and  weighed  as  GeQ2.  The 
mean  of  several  closely  agreeing  determinations  gave  the 
vain,' of  GeO„        o    ! 

To  -how  whether  germanium  could  he  found  in  other 

,ii c-.  samph     ol     iiinl.ir  lepro.lucts   from  different 

ores  were  distilled  with  hydrochloric  acid  and  chlorine. 
The  distillates,  after  dilution,  were  treated  w  ith  hydrogen 
sulphide,  [f  no  precipitate  was  obtained,  the  test  was  con- 
sidered negative.  If  a  precipitate  was  obtained  (other 
than   the   turbidit\    of   sulphur),   it   was   filtered   oil'  and 

trahsfor I    to  oxide   with    nitric   acid.     The    final  "test 

ted   In  the  formation  from  the  residue  of  fchi 
potassium  fluoride  with  hydrofluoric  acid  and  pot, 

chloride. 


rpl    from   an   article   by  G.    11.    Buchanan,    in    the   July, 
ie  oi    Hie  "Journ.   Ind.  und   Eng.  Chem.' 
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From  several  of  the  materials  very  definite  confirma- 
tory  tests  were  obtained;  others  gave  satisfactory  blanks, 

while  m  only  a  few  instances  were  the  results  uncerl 

In  noii.'  of  the  cases  where  positive  results  were  secured 
was  there  found  an  amount  of  germanium  at  all  compar- 
that  found  in  the  material  lirst  examined,  probably 
n<ii  one-tenth  as  much.  A  positive  lest  was  secured  from 
Joplin  ore  and  also  from  some  Mexican  ores.  The  Frank- 
lin ores  gave  negative  results, 
v; 

MlimaE&gl  aim  dfoinasi 
Special  Correspondent  i  e 

I  noticed  with  interest  a  reference  in  the  Journal  last 
year  to  an  extensive  plan  of  prospecting,  under  the  head- 
ing "Mining  in  China."  I  am  well  acquainted  with  sonic 
of  the  I  'hinese  engineers  who  have  been  engaged  to  cooper- 
ate in  the  prospecting  of  sonic  of  the  provinces,  but  I  am 
waiting  to  be  shown  how  much  real  information  will  be 
gathered  in  this  way. 

I  agree  with  the  minister  of  Agriculture  that  parts  of 
China  arc  rich  iii  mineral  resources,  but  from  my  personal 
observations  in  Wes1  China  I  am  convinced  that  there  are 
enough  known  occurrences  at  least  to  start  a  respectable 
mining  industry,  if  conditions  for  their  development  wen' 
satisfactory.  In  the  last  few  years  the  governmenl  has 
brought  forward  many  plans  for  developing  the  mineral 
resources  of  China,  but  it  does  not  seem  to  have  hit  on  a 
satisfactory  formula  yet.  There  are  many  conditions 
that  have  combined  to  discourage  mining  in  West  China, 
among  which  are  the  following  facts:  When  the  Chinese 
settled  this  part  of  China,  they  •  gradually  pushed  the 
aborigines  back  into  the  mountainous  parts,  where  it  was 
impossible  for  the  <  Ihinaman  to  grow  his  greatest  nei  es  t  \ 
—  rice — and  here  the  aborigines  still  live  in  a  more  or  less 
■  ■Hi  condition.  The  sovereignty  of  China  is  more 
nominal  than  real,  and  in  many  parts  it  is  very  unhealth- 
ful  for  a  Chinaman  even  to  travel.  In  a  great  many  cases 
these  aborigines  have  either  prevented  any  mining  at  all 
eed  to  i1  onlj  on  condition  that  they  cooperate  with 
the  Chinese,  bui  retain  the  controlling  interest,  which  the 
Chinese  almost  without  exception  refuse,  although  it  is 
the  same  proposal  they  offer  to  foreign  capital. 

The  com   of  transportation   under  conditions  existing 

■  t   is  a  serious  h licap  to  anything  hut  a  very 

1  di  po  ii  in  most  parts  of  the  province.  There 
is  a  lack  of  mutual  confidence  among  the  Chinese  which 
make-  it  impossible  to  organize  anything  but  a  one- 
man  company,  which  generally  has  not  enough  capital 
availal 

Attitude  of  the  Government 
ttitude  of  the  governmenl   in  making  a  govern- 
menl monopoly  of  many  minerals  is  an  obstacle,  as  also 
are  the  unsatisfactory  mining  laws,  or  more  correctly  the 
way  in  which  they  are  administered  by  the 
ere  is  no  incentive  to  work  the 
known  alone  search  for  new  ones. 

'or  example,  spelter,  which  reai  hen  unheard-of 
prices  la-t  summer.  The  <  Ihinese  producers  had  a  big 
advantage  •■'■  er  an]  others  in  that  they  could  increase  their 
capacity  Given  mud  and  a  few 

laborers,  th(  ■  es  can  be  built  and 

made  readj    to  ration  in  from    10  days  to  two 

i  1915)    when    I    had   an 
opportunity  to  visil  man;  districts  of  Yunnan 


and  Szechwan,  I  found  no  special  activities.  In  fact,  at 
several  places  the}  were  noi  working  at  all,  and  at  one  of 
them  the  owner  offered  to  give  me  the  mine  if  1  would 
work  it  and  give  him  a  good  job.  At  other  places  thev 
were  talking  of  suspending  work.  At  first  I  thought  they 
did  not  know  the  market  value  of  spelter.  On  inquiring 
I  found  that  they  did  know,  hut  were  not  getting  the 
benefit  of  it.  At  one  place  in  southern  Szechwan  the 
smelters  told  me  that  thev  had  to  sell  all  their  spelter  to 
a  government  company  at  Tls.  3.5  per  picul  or  be  liable 
to  a  heavy  line  and  have  their  smeltery  seized.  Out  ot 
this  the  smelter  has  to  buy  his  ore  and  make  what  profit 
lie  can.  which  cannot  he  very  much,  as  it  requires  foul 
men  P.  operate  a  furnace  of  one-picul  capacity.  This 
spelter  was  all  being  sent  to  Yunnan-fit.  where  the  price 
then  was  Tls.  28  per  picul.  and  freight  by  pack  mule  could 
not  he  over  Tls.  5  per  picul.  1  asked  what  thev  had 
received  for  their  spelter  last  year  (101  [).  and  they  said 
Tls.  :;.'.'.  or  an  increase  of  a  little  under  10ft  when  the 
price  of  spelter  had  more  than  doubled. 

The  Prospector's  Course 

In  several  very  good  editorials  the  Journal  pointed  out 
to  thi'  zinc  miners  that  the  high  prices  were  not  due  to 
any  lack  of  zinc  ores,  hut  were  really  a  premium  on  smelt- 
ing capacity;  hut  in  this  case  the  premium  appears  to  be 
on  the  discouragement  of  mining  development.  I  never 
saw  any  American  prospector,  at  least  when  he  was  sober, 
give  away  any  information  about  a  new  find  until  he  had 
it  recorded  and  was  sure  his  interests  were  safe;  and 
as  far  as  I  have  seen,-  human  nature  is  the  same  in  China 
as  it  is  in  America  or  any  place  else.  Therefore  I  do  not 
anticipate  any  great  rush  to  inform  the  local  magis- 
trates of  any  occurrences  not  already  well  known  to  the 
government. 

The  central  government  may  he  sincere  enough  in  its 
desire  to  promote  and  protect  the  mining  industry:  hut 
as  long  as  the  local  officials  can  turn  an  office  for  collecting 
royalties  into  a  company  with  the  sole  right  to  buy  all  ores 
and  metal  at  its  own  price,  it  does  not  matter  much  how 
good  the  mining  laws  may  he.  I  simply  took  zinc  for  an 
example,  for  practically  all  mining  1  have  seen  in  West 
China,  with  the  exception  of  coal  mining,  has  been  throt- 
tled  h\  I  In1  local  officials  in  some  way  or  another. 

[Our  correspondent's  note  respecting  the  production  of 
spelter  in  China  is  of  peculiar  interest.  There  is  every 
reason  to  believe  that  Europe  obtained  its  first  knowledge 
of  zinc  smelting  from  China  and  that  the  art  is  practiced 
now  in  China  probably  in  the  same  way  as  it  was  two 
centuries  ago.  With  respect  to  the  antiquity  of  zinc  smelt- 
ing in  China  the  following  note  from  the  Journal  of  the 
Royal  Society  of  Arts,  June  23,  191G,  is  of  interest.-l 
Editor.  | 

From  1893  to  1900,  specimens  of  Chinese  zinc  were 
examined  and  found  to  he  of  uniform  appearance.  From 
inquiry  the  samples  were  said  to  have  been  taken  from 
slabs,  sometimes  spoken  of  as  ".Ming"  zinc.  One  such 
slab  submitted  to  me  weighed  one  picul  (133V&  lb.)  and 
bore  a  date  in  deep  well-molded  ('hinese  characters  cor- 
responding  to. 1585  A.D.  The  Ming  dynasty  extended 
from  1368  to  1014  A.D.  It  was  stated  that  although  they 
were  found  lo  contain  no  silver,  the  slabs  had  at  one  time 
■  "in-. 

There  was  much  rumor  as  to  the  place  of  storage  of 
these  ingots.     It  was  gathered  that  a  large  number  were 
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hidden  in  a  lull  near  Lien  Chow  in  the  northern  part  of 
the  Kwantung  province,  also  thai  the  natives  in  the 
vicinity  were  much  opposed  to  any  sale  or  removal,  on 
account  of  the  Fung  Shui — the  superstition  which  regards 
with  extreme  disfavor  any  interference  with  the  soil. 
However,  il  is  probable  thai  difficulties  were  overcome, 
as  after  aboul  1900  no  more  was  heard  of  this  particular 
brand  of  Chinese  zinc.  All  samples  contained  over  98$ 
of  metal,  with  very  small  quantities  of  iron  ami  lead. 
Modern  Chinese  zinc  is  of  about  the  same  standard  of 
purity. 

The  ore  is  said  to  he  abundani  in  Hunan,  Hupeh, 
Kweichow  ami  Yunnan,  ami  in  this  last  district  to  he 
extensively  smelted.  Prank  Browne, 

Formerly  Governmeni  Analyst,  Hong-Kong. 

Tlk©  290©O=Toia  ILeacfiaSimEC  Plaiatt 


After  a  series  of  experiments  covering  a  period  of  about 
three  years,  a  2,000-ton  leaching  plant  for  the  treatment 
of  the  accumulated  copper-concentrator  tailings  was  built 
ami. put  into  operation  in  May,  1915,  at  Anaconda,  Mont. 
The  accumulated  tailings  in  the  New  Works  dump  is  esti- 
mated at  about  20,000,000  tons,  of  which  the  following 
shows  an  average  screen  analysis:  4-20-mesh,  22.6-9?  : 
-j-40-mesh,  6-4.7$  ;  +60-mesh,  82%;  -f-80-mesh,  89.1$  ; 


which  all  tailings  musl  pass  before  going  to.  the  storage 
bins.     This  griz  i   e     to   keep  out    rocks  or   hjmp 

that  would  i  loi  <■  the  feeders,  furnaces,  etc.  Under  the 
steel  hin  arc  ■;■:  short-bell  feeders,  each  feeding  from  its 
own  gate  an. I  running  at  righl  angles  to  the.  length  of  the 
hin.     These  Feeders  discharge  onto  a  36-in.  belt  running 

lengthwise,  which  in  turn  delivers  tin-  -ami  to  i ther  36- 

i"-  bell  travi  linj an  is    angle  to  the  top  of  the  -:■ 

bins.     The  system  will  handle  over  3,000  ton-  m  8  h'r. 

The  storage  Inns  will  hold  6, I  tons  of  sand  tailings. 

This  gives  between  two  and  three  days'  supplj  for  the 
leaching  plant,  in  case  of  railroad  troubles  or  difficulties 
due  to  cold  weather.  The  bins  are  of  substantia]  wood 
construction  and  arc  inclosed,  the  walls  and  roof  of  the 
building  consisting  of  w I  sheathing  covered  with  corru- 
gated iron.    The  bins  are  arranged  in  a  double  row  and 

are  hopper-boti ed.     The  tailings  are  distributed  ovet 

the  bins  by  means  of  a  36-in.  bell  and  vable  tripper. 

Underneath  arc  36  gates,  each  with  its  hopper  from  whii  h 

an  18-in.  bell  f ler  delivers  to  a  24-in.  belt  running  the 

full  length  id'  the  building,  in  the  center.  By  mean-  of 
other  belts,  traveling  through  a  tunnel  under  the  rail- 
road tracks  and  up  an  is  incline,  tin-  feed  is  delivered 
tu  the  top  of  the  furnace  building. 

There  are  also  small  coal  ami  salt  storage  bins  from 
which  a  22-in.  hdi  system  conveys  coal  and  salt  to  bins  in 
the  roaster  building,  the  salt  being  drawn  from  there  to 
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i-100-mesh,  93.8%;  -f-160-mesh,  97.7%;  200-mesh, 
'■'s.~'\  .  200-mesh,  0.5%.  \n  average  analysis  of  the 
railings  being  treated  at  presenl  follows:  II.<>.  5.63$  ; 
m,  0.573$  ;  Ag,  0.481  oz.  per  ton;  SiO„  81.0$  ;  FeO, 

28$  :  s.  i.!i',  ;  Al.o,  9.8$  :  and  CaO,  0.1',. 

The  dump  is  being  excavated  by  an  electric  hoisi 
Shipped  with  a  4-yd.  bucket.  'I  he  hoisi  loads  the  tailings 
into  ."iii-ton  ore  ears.  These  arc  hauled  to  the  leaching- 
plant  storage  bins  in  trains  of  1".  cars  each.  The  hoisi  is 
capahlc  of  hauling  3,000  tons  in  s  hr. 

The  loaded  cars  of  tailings  are  spotted  by  mean-  of  a 
85-ton  electric  locomotive  operated  by  the  third-rail  sys- 
tem. The  unloading  pit  is  a  steel  hin  capable  of  holding 
|350  tons  and  is  lone  enough  for  three  ears  to  he  unloaded 
at  a  time.     On  top  of  the  pit  i-  a  2-in.  grizzly,  through 

•Excerpt  from  an  article  by  Frederick  Laist,  metallurgical 
manager,  and  Harold  \V.  Aldrich,  leaching  plant  superintend 
ent,  to  be  read  at  the  Arizona  meeting  of  the  A.  I.  M.  B.,  Sep- 
tember, 1916. 


the  leaching  building  as  ii  is  required.  .Ml  belts  run  at 
approximately    100  ft.  per  nun. 

The  furnace  building  is  232x110  ft.  and  is  of  steel  and 
concrete  construction.  There  are  28  Mad  >ougall-type  six- 
hearth  furnaces  arranged  in  four  rows  of  seven  each.  The 
furnaci  t.  in  diameter,  each  being  equipped  with 

two.  fireboxes,  diametrically  opposite,  the  flame  entering 
over  a  lire  bridge  directly  into  the  third  hearth,  the  top 
hearth  being  designated  as  the  first.    The  grate  dimensions 

of  eacl     ' .He  :',\  i    I't.     Rach  furnace  has  a  20-ton 

f I  i ■!    lo  which  the  tailin.es  are  delivered  by  means 

of  two  24-in.  belts  each  equipped  with  a  movable  tripper. 
The  I  e  (ri\  by  14-in.  belt  feeders  drawing 

these hoppi    -.  tl  e amount  of  feed  being  controlled  le. 
operated  hvmeans  of  a  screw  adjustment, the  feed  dropping 
through  a  hole  in  the  top  arch,  directly  onto  the  top  floor. 
During  the  time  the  iced  is  on  the  two  upper  floors, 
dried  and  heated;  as  it  drop-  to  the  third  or  Bred  floor, 
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the  sulphur  ignites.  The  three  lower  floors  are  kept  hot 
by  the  combustion  of  the  sulphur  in  the  tailings. 

Four  flues  run  the  length  of  the  building,  one  over  each 

mu  of  -even  furnaces.  Each  Furnace  has  two  opposite  con- 
nections, from  the  top  hearth  to  the  fine.  All  four  flues 
lead  into  a  balloon  flue  with  a  downtake  of  45°.  The 
balloon  flue  enters  the  15x200-ft.  steel  stack  with  a  45° 
uptake.  The  stack  is  unlined.  In  the  bottom  of  the 
balloon  flue  is  a  6-in.  screw  conveyor  which  delivers  the 
flue  .lust  to  the  belt-conveyor  system  that  receives  the 
calcine  from  the  furnaces. 

The  furnaces  are  air-cooled,  air  being  furnished  by  four 
Xo.  11  Buffalo  Mowers  each  direct-connected  to  a  50-hp. 
motor.  The  air  intake  is  at  the  top  of  the  furnace  shaft 
ami  the  discharge  at  the  bottom.  The  hot  air  does  not 
enter  the  furnaces,  hut  is  delivered  to  the  leaching  and 
solution  buildings  for  heating  purposes  by  a  suitable  pip- 
ing system.  When  it  is  not  needed  for  this,  it  is  discharged 
into  the  atmosphere. 

Each  furnace  is  equipped  with  a  cylindrical  cooler,  30 
in.  in  diameter  and  ID  ft.  long.  The  cooled  calcine  enters 
a  mixer  or  concrete-lined  steel  cylinder,  at  the  head  end  of 
which  a  very  small  stream  of  water  is  added  to  settle  the 
dust.  The  mixer  discharges  a  moist  warm  calcine  to  an 
18-in.  conveyor  belt,  and  by  a  system  of  conveyors  the 
calcine  is  delivered  to  the  leaching  building.  The  ashes 
from  the  fireboxes  drop  into  launders  and  are  sluiced  out 
through  the  main  tailrace. 

The  leaching  building  is  293x122  ft.  and  is  of  steel  and 
wood  construction.  It  contains  in  redwood  tanks  each  50 
ft.  in  diameter  and  If  ft.  dee]).  The  average  charge  to 
a  tank  is  about  1,000  tons  of  calcine. 

The  Leaching  Tanks 

The  tanks  are  equipped  with  an  ordinary  filter  bottom, 
made  of  ll/^-in.  slats   resting  on  2x4-in.   pieces.     Above 
this   are  two  layers  of  heavy  cocoa  matting,  and  on  top 
of  the  matting  is  a  grating  made  of  l%x3i/*>-in.  material 
nli  6-in.  square  spaces.     The  grating  fills  with  calcine 
3%  in.  dee])  and  serves  to  keep  the  force  of  the  sluicing 
water  from  tearing  the  matting.     The  acid  solutions  rot 
the  cocoa  matting,  but  if  not  disturbed,  it  will  hold  its 
"I  be  an  efficient  filtering  medium  long  after  it  is 
;i  decomposed  to  handle.    All  the  steel  tank  hoops 
are  covers]  with  lead  pipes  to  protect  them  against  leaks 
of   acid   solutions.      The    tanks   are    in    two    rows    of   live 
each.     A  20-in.  conveyor  belt  travels  over  each  row,  and 
a  tripper  the  calcine  is  dumped  into  a  suit- 
bich  -picads  it  over  the  tank. 
Each  tank  has  three  lead  pipes    I   in.  in  diameter  and 
i.   iron   pipe  entering  at   the  top.     The  lead  con- 
are  Eor  strong  and  dilute  acid  solutions  and  the 
iron  pipe  is  Eor  wash  water.    Above  the  level  of  the  Lea<  h- 
tank  is  provided  for  holding  the 
d  acid.    Its  capacity  is  about  L20  tons 

\ acentrated  acid,  used  to  raise  the 

tion,  is  added  to  the  solution  as 
it  goes  on  the  charge  in  the  Lea<  hing  tanks. 

Then   an    seven  10-in.  ites  in  the  bottom  of 

aching  tank,  one  in  the  center  and  six  spaced  equi- 
distant from  each  other  in  a  circle  aboul  halfway  between 
the  enter  and  th  ace  ol  the  tank.    The  e  di 

charge  into  launder  ith  the  main  tailings 

launder.      "Acit  I   lead    piping    are    used 

throughout   for   handling  dilute   and   concentrated   acid 


solutions.  The  floors  of  both  the  leaching  and  solution 
buildings  are  of  concrete  and  are  painted  with  an  asphalt- 
tar  mixture  for  acid  proofing.  These  floors  slope  to  a 
gutter  that  connects  to  a  sump  and  in  this  way  any  over- 
flow or  leakage  of  solution  is  saved  and  returned  to  the 
system  by  a  pump. 

The  solution-tank  building  is  a  lean-to  off  the  leaching 
building  and  contains  five  solution-storage  tanks.  These 
are  50  ft.  in  diameter  and  14  ft.  deep.  Solutions  drain 
from  the  leaching  tanks  to  the  storage  tanks  and  are 
pumped  to  the  top  of  the  leaching  tanks,  from  the  solu- 
tion tanks,  by  means  of  vertical-shaft  direct-connected 
hard-lend  centrifugal  pumps. 

The  precipitation  of  the  copper  and  silver  is  accom- 
plished with  scrap  iron.  The  precipitating  launders  are 
of  concrete,  each  about  250  ft.  long  and  having  a  section 
of  4x8  ft.  available  for  containing  iron.  Each  launder 
is  partitioned  off  into  four  sections  by  concrete  walls.  Any 
of  the  12  sections  may  be  bypassed  for  the  purpose  of 
cleaning  up.  In  the  bottom  of  the  launders  is  a  heavy 
wood  grating,  upon  which  the  iron  rests,  leaving  a  space 
about  6  in.  under  it,  for  accumulation  of  any  cement 
copper  which  may  drop  off  the  iron.  In  the  side  of  each 
section  at  the  bottom  are  four  6-in.  holes  toward  which 
the  concrete  bottom  slopes.  These  holes  discharge  into 
launders  which  carry  the  copper  to  a  settling  tank.  There 
it  is  washed  and  stored  and  finally  excavati  d  with  a  clam- 
shell bucket,  loaded  into  standard  railroad  cars  and.  at 
present,  shipped  to  the  briquetting  plant  before  blast-fur- 
nace treatment.  An  electrically  operated  Brown  hoist 
equipped  with  a  lifting  magnet  handles  the  scrap  iron 
and  loads  the  copper. 

The  resulting  cement  copper  carries  about  70%  copper, 
from  which  the  silver  present  is  recovered  by  precipitation. 
The  following  data  are  taken  from  the  reports  for  the 
month  of  October,  1915,  which  is  a  representative  month, 
but  it  is  certain  that  the  results  will  he  improved  upon, 
alter  longer  operation  :  Sand  tailings  treated,  70,401  tons; 
copper  in  feed,  0.575%;  silver  in  feed,  per  ton,  0.45  oz.; 
copper  in  tailing.  0.0829?  :  silver  in  tailing,  per  ton,  0.1  I 
oz. ;  sulphuric  acid  (00°  Be.),  per  ton  of  feed.  G4.90  lb.; 
coal,  3.30%  of  feed:  salt,  1.52%  of  feed:  iron,  per  lb.  of 
copper,  2  lb.  The  plant  during  this  month  made  an 
extraction  of  about  80%  of  the  copper  and  60%  of  the 
silver. 

On  page  270  of  the  Journal  of  Aug.  5,  1916,  equation 
(2)  in  Theodore  Simons'  letter  was  inverted.    It  should  be 

m       t.  sin  '' 

Ian  b  =  


North  Butte  Mining  Co.,  Butte,  Mont.,  reports  a  net  income 
ot  $1,127,646  for  1915.  During  the  year  3S6.S99  tons  of  wet 
ore  was  mined,  S3  tons  of  wet  precipitates  was  shipped,  and 
the  smelter  treated  378,105  dry  tons  of  ore  and  56  dry  tons  of 
precipitates.  This  ore  produced  19,235,2S5  lb.  of  fine  copper, 
940,631  oz.  of  silver  and  1,121  oz.  of  gold.  During  the  year 
19,725,510  lb.  of  copper  was  sold  and  delivered  at  an  average 
price  of  16.703c.  per  lb.  Sales  and  delivery  of  silver  amounted 
to  944,284  oz.  at  50.276c.  per  oz.  Gross  sales  made  during  1915 
for  immediate  and  future  delivery  amounted  to  27.S05.S69  lb. 
of  copper  at  prices  averaging  IS. 114c.  per  lb.  Many  of  these 
sales  cover  the  copper  to  be  produced  during  the  year  1916 
and  the  deliveries  of  the  same  to  extend  through  that  year. 
The  average  cost  of  producing  copper  was  15.741c.  per  lb.. 
and  after  deducting  2.619c.  for  gold  and  silver  content,  the  net 
cost  of  copper  was  13.122c.  per  lb.  Dividend  pa-ments  aggre- 
gated $387,000  during  the  year. 
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h  "A  M  \\  i  rom  Mexico" 


SYNOPSIS  .1  review  of  conditions  existing  in 
Mexico  nl  the  present  time,  showing  lli<:  difficulties 
of  prosecuting  legitimate  work.  The  financial  sit- 
uation is  lln-  worst  of  niiiini  bad  features. 

There  is  do  country  in  the  world  in  which  the  truth  is 
-i  hard  to  find  as  in  Mexico  It  is  the  land  of  fake 
rumors,  ami  tin-  proverb  that  the  unexpected  generally 
oappens  is  strikingly  exemplified  there.  Things  occur 
which  tn  the  ordinary  stay-at-home  seem  impossible,  ami 
it  is  sale  In  say  that  if  a  full  ami  true  account  of  the 
happenings  there  during  the  last  few  years  were  pub- 
fished,  it  would  not  he  believed.  On  the  other  hand, 
the  average  American  knows  ami  cafes  little  what  hap- 
tens. Occasionally  hi-  attention  i>  attracted  1>\  a  larger- 
tlian-usual  scarehead  in  the  daily  press,  hut  he  soon  for- 
lets  about  it.  But  if  there  was  cause  tor  intervention  in 
Cuha.  there  are  a  hundred  reasons  for  intervention  in 
Mexico.  At  present  we  are  neither  at  peace  -nor  at  war 
with  that  country,  ami  this  condition  appears  likely  to 
continue  indefinitely. 

Millions  of  foreign  capital  are  invested  there,  ami  if 
the  Uniteil  state-  does  no1  do  something  before  the 
European  War  ends,  some  other  nation  or  combination  of 
nations  will  do  it.  For  example,  the  railway  from  Vera 
Cruz  to  Mexico  City,  the  Mexico  City  tramways,  the  Mex- 
ican Light  and  Power  C<>.  (Necaxa)  and  others  are 
Mwncd  by  British  and  Canadian  investors  and  are  being 
run  by  the  de  facto  government  for  its  own  benefit,  and  it 
is  unlikely  that  the  owners  will  suffer  in  silence  for  very 
tang  after  the  war  is  over.  The  de  facia  government 
Offered  to  hand  these  concerns  hack  to  the  owners  not 
|§Bg  ago,  hut  tin'  latter  were  not  foolish  enough  to  ac- 
cept them  in  their  present  damaged  condition.  They  pre- 
'er  to  wait — watchfully — till  the  time  is  ripe  and  then 
exact  damages  from  someone  Whether  the  Monroe  Doc- 
trine  lenders  Uncle   Sam   responsible    1   do   not  care  to 

-liniil-o. 

Ti;\vi:lim;    i\    Mhih-:i;\    Fashion 


simply 


the  I  nited  States  Goven ml  vaccinating  Mexicans  en- 
tering this  country  <>n  accouni  of  the  typhus  epidemic 
then  raging.  \\  hile  this  farce  i-  heme  enai  ted,  the  pas- 
senger is  surrounded  by  and  brushing  against   Mexicans 

"  rapped  in  blankets,  si ■  of  which  arc  probably  inhab 

ited  h\  the  louse  that  spreads  the  fever.  Bowever,  I  sup 
pose  it  is  all  right.  It  is  only  the  imported  louse  that  the 
patriotic    Mexican   objects   to  and    pretend-   to   di 

Around  \\w  mines  one  is  in  constant  danger  from  the  -: 

source.  Thousands  of  Mexicans  and  several  Americans, 
including  ■  doctor,  have  did  Erom  the  disease  earned 

ii\    the    louse. 

Passing  through  the  state  of  Neuvo  Leon,  the  only 
features  of  the  landscape  were  unroofed  houses,  burn! 
freight  cars  and  bent  (dynamited)  rails,  and  at  the 
stopping  places,  a  crowd  of  filthy  women  and  children 
selling  tortillas,  tomales,  leche,  agua,  etc  After  dark 
there  was  no  light  on  the  train.  On  arrival  at  Mexi  ,, 
City  we  passed  (in  a  cab)  tin'  many  triumphal  arches 
erected  to  welcome  the  Kir-t  Chief.  These  were  huilt 
several  months  before,  but  the  Primer  Jefe  had  not  yei 
arrived.  Rumor  .-ays  that  one  of  them  was  found  to  he 
charged  with  dynamite  to  which  a  wire  was  attached  and 
that  the  discover)  led  to  several  workmen  losing  their 
lives  about  sunrise  one  line  morning  near  an  adobe  wall. 
About  two  months  after  this  Mr.  Carranza  entered  the 
city  suddenly  from  Queretaro,  and  ordered  all  the  arches 
to  he  removed  within  --'I  hours.  In  Pachuca,  also,  arches 
were  prepared  and  stood  for  months  and  were  finally  re- 
moved without  ever  being  used. 

Conditions  in  Mexico  City 
The  sale  of  pulque  was  forbidden  in  the  city  and  one 
could  not  get  a  drink  of  any  kind  unless  something  to  eat 
was  ordered.  Bowever,  the  restriction  on  pulque  has 
been  withdrawn  and  the  ureat  national  industry  is  again 
flourishing.  In  .March  a  telegram  of  12  words  from 
Mexico  City  to  Pachuca  (90  km.)  cost  the  equivalent  of 
3c.  United  States  currency.  Needless  to  say.  the  Western 
Union  does  not  run  this  service.  Postage  to  the  United 
States  was  equal  to  ,'„  of  4c.  (U.S.)  and  the  fare  to 
Pachuca  2  lc.  (  U.S.)  for  a  3-hr.  journey.  On  Feb.  29 
a  peso  was  worth  Lc.  (1  .S.)  and  on  Mar.  •.'::.  2c.  Mer- 
chants used  to  close  their  shops  or  prolong  the  siesta 
interval  rather  than  accept  this  kind  of  money,  so  the 
governmenl  issued  a  decree  that  if  they  closed,  they  re- 
mained closed  forever.  Tin  cost  of  running  the  mess  at 
the  mine  w  a-  aboul  $10  per  month  per  man. 

When    the    American    troops   entered    Mexico    after   tin 

Columbus  raid,  it   was  considered  g I    policy  to  sleep 

with  your  hoots  on  and  your  grip  packed.    Gringoes  bi 
to   leave  the  countrj    mi    various  pretext-    and  some  of 
who  remained  behind  scut  their  wives  out.     Along 
the  hue  to  the  border,  crowds  collected  at  the  stations 
and  howled   for  the   blood   of   the  gringoes.     American 

newspa] me  through  irregularly,  some  (for  exan 

tin-  New    vi  i  r.     San  Antonio  / 

ed  the  most   regular.     One  American  entering  Mex- 
ico, who  had   an   American   paper  in    hi-  -    re- 
el    it     at     the     border    by    a     Mexican    official. 
Americans  are  despised,  and  if  one  or  two  are  in  a  car 
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full  of  Mexicans,  the)  are  likely  to  be  insulted.  Even 
if  there  is  no  war.  it  will  not  I"'  safe  for  Americans  to 
return  till  something  is  done  to  make  the  Mexicans  have 
more  respect  for  foreigners. 

Zapata  has  been  rather  quiet  lately.    It  is  said  that  be 

is  working  the  Campo  Morada   Mine  and  making  silver 

oins     His  troops  are  close  to  Mexico  City  and  surround 

El  Oro  district.     Carranza  sent   Pablo  Gonzales  against 

him   and  he  captured  Cuernavaca.    Carranza  Him  sent  a 

train! 1  (about  300  people)  to  Cuernavaca  to  administer 

,1, ^eminent  there.  This  train  also  carried  much  am- 
munition and  a  considerable  amount  of  the  new  infahi- 
timhlr  paper  money.  Zapata  held  up  the  tram,  killed  the 
men  and  old  women,  and  took  away  Hie  eligible  women 
and  "-iris,  the  ammunition  and  the  new  money,  and  prob- 
ably has  them  -till.  This  happened  a  few  miles  south  of 
Mexi  ,  City,  so  it  will  he  seen  that  the  power  ol  the 
,  government  doe-  not  extend  very  far.  Trains 
on  ali  line-  are  frequently  held  up  and  passengers  robbed 
and  sometimes  killed  and  the  train  burned.  Sometimes 
the  train  is  only  tired  at.  for  this  reason  some  people 
thought  ii  safer  to  stay  in  than  try  to  get  out  of  the 
country.  The  government  would  not  sell  postage  stamps 
one  brought  his  letters  and  showed  them  to  the 
attendant. 

The  Tangle  of  Currency 

In  Mav  the  export  duty  on  bullion  was  raised  to  L0% 
,,|  valorem,  the  stamp  duties  were  doubled,  and  mining 
taxes  increased.  At  the  same  time  million.-  of  rounds  of 
ammunition  were  purchased— from  the  United  States 
of  course. 

Bills  above  the  value  of  10  pesos  (Vera  Cruz  issue) 
were  not  good  unless  resellado.  There  were  many  coun- 
terfeits in  circulation— even  the  re-seal  being  forged. 
Sometimes  when  one  took  his  hills  to  the  government  to 
he  re-sealed,  they  would  declare  them  counterfeit  and  con- 
Bsi  a'-  them.  It  is  said  that  one  intelligent  bunch  of 
bandits  once  stole  the  government  printing  press  ami 
made  quite  a  lot  of  money  before  the  authorities  re- 
i|  it. 
Mexican  pickpockets  are  as  clever  as  ever  and  are  reap- 
ing a  harvest  in  the  overcrowded  street  ears  in  Mexico 
City.  Boys  at  the  mines  rob  the  miners  on  payday.  The 
law  i-  that  anyone  found  guilty  of  theft  shall  he  -hot. 
hut  in  -pile  of  this  many  peones  takes  chances  and  the 
law  i-  oot  strict!;  enforced,  otherwise  the  country  would 
soon  he  depopulated. 

engineered  by  the  Casa  Obrero 
I.  W.  W. )  and  probably  backed 
by    the    state    or    federal    government,    the    miners    at 
Pachuca  gol  a  raise  of  wages  in  May.     Until  then  they 
ii  r  daj   paid  in  Vera  Cruz 
paper  money,  plus  a  gra  i  at,  of  250%, 

■in  r.  plus  a  certain  quan- 
tity of  maize  at  less  than  plus  ear  tare  to  and 
Pachuca.     Under  the  new  arrangement  thej  get   (if 
I    .'.!)',    of  i  heir  oil  I   wage 
equivalent  in   paper  money 
at   the   off]                               ■  hange,    maize   at    cost    price,    no 
acion,  am                            ["hose  b  ho  do  not  work 
live  day-  pel                               ,    of  their  old  wage  in  oro 
oi                                          ning  companies  will 
open  -tores  ami  sell  at  cost      This  ar- 


rangement will  considerably  increase  the  cost  of  mining 
;iml  milling.  Let  us  hope  that  the  price  of  silver  will 
counterbalance  this. 

When  the  new  money  ciime  into  circulation,  the  news- 
papers operated  or  backed,  by  the  government  called  on 
people  to  be  patriotic  and  hand  in  the  old  money  to  the 
government,  who  would  destroy  it  ami  thus  reduce  the 
national  debt.  I  am  not  aware  that  it  was  reducced  to 
any  considerable  extent,   so  the  government  resorted  to 

stronger   measures. 

On  .May  20  there  was  a  general  strike  in  the  Federal 

District,  which  Carranza  squashed  by  telling  the  strikers 
they  would  he  treated  as  rebels  if  they  did  not  go  hack 
to  work.  On  June  1  the  postage  rates  were  raised  to 
10  centavos  oro  national  or  its  equivalent  for  letters  to 
Mexico  ami  the  United  Streets.  This  is  equal  to  about 
5c.  gold. 

Oh  me  fo  flu'  refusal  of  the  United  States  Govern- 
ment to  withdraw  Pershing's  troops  after  their  failure  to 
capture  Villa  anti-American  demonstrations  took  place  in 
several  towns,  in  one  case  at  least  led  by  the  state  governor 
and  assisted  h\  Carranzista  soldiers.  This  finished  up 
with  the  usual  cry  of  "death  to  the  gringops."  It  is  esti- 
mated that  at  that  time  there  were  about  15,000,000  Mex- 
icans and   3,000   Americans   in   the  country.     From   the 

t ■  of  the  government  press  El  Pueblo  and  FA  Demo- 

crata  it  was  evident  that  Mexico  intended  to  fight  whether 
the  United  States  would  do  so  or  not.  Of  course  this 
was  Carranza's  plan  to  consolidate  his  people.  Up  to  this 
time  the  pn^s  had  not  said  anything  uncomplimentary 
about  Wilson — rather  the  reverse — but  it  made  up  for 
lost  time  when  it  started. 

MODERN     MEXIC  \N     Fl.\  S.NCE 

iii  spite  of  the  government's  declaration  that  the  Vera 
Cruz  hills  would  be  valid  till  the  end  of  June  for  all 
purposes  and  after  that  for  payment  of  taxes,  railway 
freight  and  fares,  on  June  2  it  issued  a  decree  that  hills 
of  20,  50  and   100  pesos  would  he  of  no  value  after  June  5. 

This  was  an  easy  way  to  reduce  the  national  debt. 
Other  hard-up  countries  might  copy  it.  They  explained 
that  this  would  not  hurt  the  poor  man.  as  he  would  not 
he  likely  to  have  large  hills.  This  is  about  the  most 
foolish  thing  the  so-called  government  has  done  so  far. 
Of  course  the  mining  companies,  business  firms,  clubs 
and  private  individuals  were  caught  with  large  quantities 
of  this  valueless  paper.  As  it  was  the  day  before  the 
weekly  pay,  the  companies  had  much  money  on  band  which 
the]  had  to  throw  aside  and  replace  hurriedly  with  the 
itifalsificable  hills  or  Vera  Cruz  bills  of  small  denomina- 
tions. One  large  mining  concern  pays  about  one  million 
pesos  (old  is-^ue)  per  week.  These  infahificable  bills  had 
to  he  bought  from  the  government  at  the  rate  of  10c. 
(U.S.)  per  peso,  that  being  the  rate  tixed  by  the  govern- 
ment, which  has  put  all  the  money  changers  out  of  busi- 
ness   by    decree. 

I  heard  of  one  case  of  an  army  officer  who  knew  that 
the  government  intended  to  repudiate  these  Vera  Cruz 
bills.  He  went  to  a  broker  in  the  city  and  bought  a  draft 
on  New  York  for  $10,000  and  paid  for  it  in  these  bills, 
h  were  declared  worthless  next  day.  Of  course  the 
broker  could  do  nothing.  Probably  be  is  now  "broke.' 
Might  is  emphatically  right  in  Mexico  at  present.  There 
were   anti-government    demonstrations,   which    ol    course 
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effected  nothing.  The  government  announced  a  lottery 
Scheme  by  which  ii  would  gradually  redeem  these  bills, 
but  everj ■  looks  on  them  as  worthless. 

F I  «as  Mane  and  dear  in  the  i •  i t \  in  June.,  and  the 

only  restaurant  in  which  one  could  relj  on  getting  a  meal 
was  die  one  in  which  three  Carranzista  officers  were  killed 

nu'lit  a   few  months  ago.     I    believe  that  oxen  that 

was  closed  shortly  after  1  left  the  city.  Meals  cost  aboui 
Lhe  same  as  in  the  States.  The  American  Club  seemed 
fairly  well  provided.  Some  foreigners  had  to  live  on 
beer  and  sandwiches  for  several  days. 

The  .shops  appear  to  carry  very  small  stocks  of  g Is, 

hut  probably  they  have  more  in  the  hack-round.  The 
government  has  fixed  the  price  at  which  foodstuffs  must 
be  sold,  and  owing  to  the  unsatisfactory  money  position, 
merchants  of  all  kinds  wish  to  sell  as  little  as  possible— 

especially  of  imported  g Is,  for  which  they  have  to  pay 

real  money.  The  less  they  sell  the  less  money  they  lose. 
Some  iirms  were  lined  for  charging  too  much,  and  at 
feast  one  large  American  firm  either  (dosed  voluntarily 
or  was  closed  by  order.  The  scarcity  of  food  is  partly 
clue  to  the  fact  that  the  producers  do  not  care  to  sell 
for  ■•money"'  that  may  he  declared  worthless  at  any 
moment.  After  the  government  repudiated  the  larger 
hills  it  was  freely  rumored  that  it  also  intended  to  declare 
the  -mailer  ones  no  longer  valid,  so  many  people  invested 
in  duty  stamps  which  they  did  not  really  require.  Car- 
ranza  and  his  gang  have  persistently  persecuted  the  mer- 
chants, declaring  that  they  are  the  cause  of  the  scarcity 

of  f 1.    As  a  punishment,  some  of  them  were  compelled 

to  -weep  the  streets  in  Mexico  City,  and  the  newspapers 
had  a  picture  of  them  doing  so  with  a  crowd  looking  on. 
By  the  way,  rarely  a  day  passes  that  these  papers  do  not 
ha\e  a  picture  of  Carranza  on  the  front  page,  posing  in 
-nine  attitude  or  other. 

There  was  a  football  match  one  Sunday  between  Span- 
iards and  British  for  the  benefit  of  the  Allies'  Red  Cross 
at  the  Reforma  Club,  near  Chapultepec.  To  see  the 
well-dressed  crowd  one  would  not  guess  at  the  real  con- 
dition of  the  country. 

The  Public  Gardens 

The  Plaza  de  la  Constitucion  (Zocalo),  in  which  there 
were  formerly  trees,  statues  and  a  band  stand,  is  now  a 
pre, open  space.  This  will  facilitate  the  shooting  down  id' 
the  people  by  machine  guns  on  the  roof  of  the  National 
Palace,  as  was  done  during  the  Docena  Tragica.  The 
Alameda  has  not  been  injured  and  even  now  it  is  well 
raked  after.  Needless  to  say  the  new  National  Theater — 
that  magnificent  building  of  white  marbh — is  still  un- 
finished and  is  said  to  he  slowing  sinking,  like  the  houses 
in  the  Avenida  Juarez,  the  city  being  built  on  a  bog. 
The  new  steel-frame  capitol  building  is  still  in  the  same 
state  as  it  was  a  few  years  ago.  Cuernavaca,  once  a 
fashionable  resort,  is  now  in  a  filthy  state.  A  man  told 
me  he  saw  horses  and  burros  looking  out  of  second-story 
windows. 

The  train  on  which   I  traveled  to  Vera  Cruz  did  not 
SjHude  any  Pullmans  or. their  equivalent.    The  Mi 
Ry.  (""The  Queen's  Own")   formerly  had  its  own  slei  p  Qg 

Sis,  but  since  the  government  took  over  the  line,  these 
have  either  been  worn   out   or  are  being  used   on   other 

ines,  probably  a-  homes  for  officers  and  their  lady  friends. 
But  there  were  two  carload-  of  soldier — mostly  on  the 
roofs — besides    those    who    traveled     (on    passes)     in    the 


first-class  car.    The  train,  as  usual,  was  overcrowded,  and 

'"  get  a      mi  ■  had  to  he  at   the  station  before  '<  a.m. 

'train-  uow  run  only  in  the  daytime.  At  each  station 
along  the  line  a  file  of  "soldiers"  was  drawn  up,  con- 
sisting' mostly  of  old  men  and  boys,  dirty,  ragged,  bare- 
footed or  sandaled,  with  rusty  rifles  ami  belt.-  of 
cartridges. 

A i  "He  stage  of  the  journey  the  soldiers  on  the  rooi  tarl 
'''^  shooting  a i  a  rabbit  and  the  officers  in  the  train  joined  in 
firing  through  the  windows  of  the  car.  Some  of  the 
passengers,  thinking  that  the  train  was  being  attacked 
by  bandits,  followed  the  custom  of  the  country  and  lay 
down  "ii   the   il ■.     The   rabbit   escaped. 

Saving  .\\   Exit 

The  large  bridge  near  Maltrata  i-  guarded  by  a  force 
oi  -uldier-  aight  and  day.  This  ,iart  of  tbe  line  reminds 
me  of  the  Short  Line  from  Colorado  Springs  n>  Cripple 
Creek.  It  is  believed  that  Senor  Carranza  means  to 
keep  this  Hue  open  if  possible,  in  case  be  has  to  leave 
.Mexico  City  like  Mime  of  his  predecessors,  and  that  he- 
has  had  part  of  the  old  prison  of  San  Juan  de  Ollua  in 
Vera  Cruz  harbor.  Jilted  up  as  a  palace  in  ease  of 
emergent  ies. 

The  journey  to  Vera  Cruz  occupied  Hi  hours  instead 
of  the  usual  10  or  12,  and  the  fare  wa-  Ids  pesos  of  \  i  ra 
Cruz  money.  As  no  foreign  engineers  are  now  employed 
on  the  railroads,  there  is  frequently  trouble  with  the 
i  i  gine.  After  dark  there  were  no  lights  in  the  train  uor, 
as  far  as  1  could  see,  any  headlight  on  the  locomotive. 
Some  hundreds  of  foreigners  who  stayed  in  Mexico  City 
till  ordered  out  by  the  United  States  Government  had  to 
travel  in  box-cars  and  cattle  trucks  and  were  36  hours  on 
the  way.  When  they  got  to  Vera  Cruz,  all  hotels  were 
full  ami  they  had  to  sleep  on  the  battleship  "Nebraska." 

The  buzzards  arc  still  a  feature  of  Vera  Cruz.  It  i- 
said  that  they  left  when  the  American  troops  were  in 
occupation,  but  returned  the  day  the  troops  evacuated  the 
city. 

On  June  ;.  in  Mexico  City  the  offit  ial  rate  of  exchange 
was  I  pesos,  Vera  Cruz  issue,  for  one  peso  infahificable. 
On  dune  9,  in  Vera  Cruz  it  was  8.30  pesos  for  one  in- 
fahificable, and  a  few  days  later  10  for  1.  The  govern- 
ment has  stopped  the  <<,//<, lis  (money  changers)  from  de- 
preciating the  value  of  the  papier  and  is  now  doing  the 
same  thing  itself. 

Some  of  the  foreign  business  people  in  Vera  Cruz 
were  fined  for  giving  and  accepting  American  money  in 
the  course  of  their  transactions.  A-  a  result,  one  shipping 
company  would  not  accept  lares  in  CTnited  States  cur- 
rency, although  that  had  hitherto  been  the  custom.  One 
has  therefore  to  buy  Mexican  money  from  the  Govern- 
ment at  10c  (U.S.)  per  peso.  In  this  way  the  govern- 
ment becomes  possessed  of  real  money  with  which  t.. 
buy  ammunition  and  line  the  pockets  of  the  faithful. 
Neither  will  it  allow  hanks  to  cash  checks  drawn  in 
United  State-  currency.  The  manager  of  the  Bank  of 
London  &  Mexico  was  arrested  for  refusing  to  accept 
Mexican  paper  money.  But  the  best  joke  of  all  was  that 
the  government  would  not  allow  people  who  were  leav- 
ing  the  countrj  to  exchange  a  draft  on  New  York  for 
American  money  or  travelers'  checks.  Evidently  they 
w  paper  currency  on  the  people, 
though  it  is  of  no  value  outside  of  Mexico. 
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i  ine  has  to  gel  permission  to  leave  the  country  and 
lias  i"  tell  them  .ill  about  himself,  and  all  baggage  is 
carefully  examined  a1  the  custom  house  to  make  sure  thai 
no  gold  or  silvi  c  it  being  taken  out  of  the  country.  On 
boarding  the  steamer  your  are  met  by  an  official  who  asks 
if  you  have  ain  Mexican  silver  money  in  your  possession, 
and  ivoe  betide  you  if  you  have.  During  the  eight  months 
that  I  have  spent  in  the  country  I  have  seen  only  one 
piei  e  of  silver  iniinc\ . 

I  f  going  to  Cuba,  one  has  to  be  vaci  mated  at  the  offii  e 
of  the  Cuban  consul  in  Vera  Cruz,  tor  which,  strange  to 
say,  no  charge  is  made. 

There  is  little  shipping  business  new  at  Vera  Cruz. 
Wharves  are  deserted  and  the  rails  rusty.  There  are  30  or 
10  hydraulic  cranes  falling  to  pieces  for  want  of  paint,  and 
water  pipes  leaking  al  every  joint. 

The  stone  verandas  of  the  warehouses  near  the  harbor 
are  occupied  by  dirty,  half-naked  women  and  children 
who  pass  the  time  hunting  for  vermin  in  one  another's 
hair.  Box-cars  are  drawn  up  near  the  harbor  to  catch 
the  breeze,  and  also  near  the  station,  and  occupied  by 
officials  and  their  families,  while  merchants  and  mining 
companies  up-country  cannot  get  goods  forwarded.  There 
are  several  large  half-ruined  buildings  and  dismantled 
boilers  along  the  waterfront,  in  which  women  and  chil- 
dren seem  to  live,  and  on  the  stone  floors  of  the  railway 
station  and  grass  plots  near-by  1  saw  hundreds  stretched 
mil  after  dark.  Of  course  it  is  hot  in  Vera  Cruz  in 
June.    The  street  cars  seem  to  be  used  more  as  a  means  of 

getting  a   breeze  than  as  a   ans  of  getting  from  one 

place  to  another.  In  the  cathedral  on  Sunday  were  many 
male  worshippers  without  coats  and  some  armed  with 
knife  and  automatic  pistol. 

Before  the  steamer  sailed,  the  passengers  were  exam- 
ined (in  a  leisurely  Mexican  fashion)  by  the  immigration 
officer.  Heaven  knows  what  for,  except  that  Carranza  has 
to  find  jobs  for  his  supporters  and  thej  have  to  do  some- 
thing for  their  money  besides  swaggering  around  in  a 
uniform.  Also,  there  are  probably  a  \'vw  drinks  attached 
to  a  visit  to  an  outgoing  steamer,  so  the  visit  is  prolonged 
beyond  the  sailing  hour.  I  understand  that  .Mexicans 
who  are  leaving  the  country  are  subjected  to  a  close  ques- 
tioning as  to  why,  where  thc\  arc  going  and  for  what 
purpose.  Not  long  ago  Carranza  issued  a  proclamation 
stating  that  Mexicans  should  not  go  to  the  United  States 
to  lool   for  work,  but  should  be  patriotic  and  stay  at  home. 

(in  the  way  out  \vr  passed  the  whole  Mexican  Navy — 
at  anchor  inside  the  breakwater,  and 
the  •■  v  ;  ide. 

Mexico  1-  iii  a  bad  way.  but  the  sun  still  shines  and 
the  hands  play  in  the  plazas.  It  would  be  a  fine  country 
if  there  were  no  Mexicans  in  it.  At  present  it  is  only 
fit  for  Mexi 

IRasR  Hot  AsstDastniedl  h>y  Matmeip 

I'.v  A.  L.  II.  Stiii .i  i  : 

In  an  act  :.  ath  of  a  miner  in  the  Jop- 

lin  district,  he  1  a  ployed  as  assistant  to  a  root' 

trimmer,   am  ,  urring  through    fall   of  a 

slab  from  the  i  larger  one  was  pried  down,  the 

peal     has  sustained  judg- 
d  of  negligent  failure 
on  the  n 'Me-  i  .    pectiori  to 

•Attorney  at  1  Minneapolis,  Minn. 


discover  the  probable  effect  of  prying  the  large  slab  down. 
The  court  decided  that  decedent  did  not,  as  a  matter  of 
law.  assume  the  risk  of  such  an  accident.  (Fleming  vs. 
What  Cheer  Mining  Co.,  180  Southwestern  Reporter, 
Hi:..) 


The  American  Iron  and  Steel  Association  has  issued 
Bulletin  No.  I.  which  gives  some  statistics  as  to  the  pro- 
duction of  various  articles  of  finished  iron  and  steel  that 
were  not   included  in  the  previous  bulletins. 

The  production  of  tin  and  terne  plates  in  1915  was: 
Tin  plates,  982,958  gross  tons;  terne  plates.  72,978;  total, 
1,055,936  Ions,  an  increase  of  124,695  tons  over  1914. 
Adding  imports  and  deducting  exports— which  reached 
the  high  figure  of  154,642  tons-  the  consumption  of 
tin  and  terne  plates  in  1915  was  903,644  tons.  There 
were  34  active  works  in  L915.  Of  the  tin  plates  made 
13,11 2,6'! 6   lb.  were  charcoal   plates. 

The  production  of  galvanized  sheets  in  1915  was: 
Iron.  33,729,945  lb.;  steel,  l,660',107,051;  total,  1,693,- 
836,996  lb.  This  is  a  decrease  of  245,433,742  lb.  from 
191  I.  There  was  a  large  increase  in  the  make  of  sheets 
in  1915,  and  the  decrease  given  was  due  entirely  to  the 
high  price  of  zinc,  which  caused  the  use  of  blaek  or 
painted  sheets  in  place  of  galvanized. 

The  production  of  rail  joints  and  fastenings  in  1915 
was:  Iron.  f6,931  gross  tons ;  steel,  123,793;  total,  470,- 
;-.' I  tons,  an  increase  over  191  I  of  98,182  Ions. 

The  production  of  pipes  and  tubes  in  1915  was,  in  gross 
Ions:  Black,  standard  823,767;  galvanized,  280.9  11: 
oil-country  goods,  602,920;  <).I>.  and  miscellaneous,  115,- 
113;  boiler  tubes,  96,930;  total,  1,919,674;  whereof  206,- 
713  tons  were  made  of  iron  and  1,713,161  tons  of  steel. 
Compared  with  191  1.  there  was  an  increase  of  181,970 
tons.  The  total  of  seamless  steel  tubes  made  in  1915  was 
139,668  gross  ions,  whereof  63,488  tons  were  hot-finished 
and  Hi, ISO  tons  cold-drawn.  The  total  increase  over 
1914  was  49,073  tons. 

The  make  of  cast-iron  pipe  in  1915  was.  including  lit- 
tings,  1,214,870  gross  tons,  an  increase  of  54,090  tons 
over  the  previous  year. 

The  production  and  consumption  of  nails  of  all  kinds 
arc  reported  as  follows,  in  kegs  of  100  lb.  each: 

1913       1H14       1915 

Wire  nails    13.559,727      13,132,814      14.5S3.026 

Cut    nails    S42.038  769,665  775,327 


Total   production    14,401.765      13.902,479      15.35S,:i53 

Exports    1,062,362  885,843        2,146,353 


Consumption    13.339.403      13.016.636      13.212.000 

Wire  nails  were  made  in  1915  by  49  works  and  cut 
nails  by  seven. 

Idle  production  id'  forgings  in  1915  was.  in  gross  tons: 
Iron,  2,81  I:  steel,  520,909;  total.  523,723  tons,  an  increase 
of  IS-.'. 302  tons  over  1914.  The  production  of  hammered 
charcoal-iron  blooms  and  billets  in  1915  was  43,121  tons, 
whereof  12,219  tons  wen'  for  the  marker's  own  use  and 
902  tons  for  sale.  As  compared  with  1914  there  was  an 
increase  of  1,696  tons. 


The  Refractory  Zinc  Ore  Treatment  Co.  has  been  organized 

11  Great  Britain  to  put  up  a  plant  for  the  electrolytic  pro- 
duction oi  i  .  n.  i  by  the  Isherwood  process.  It  will  be  re- 
membered that  that  process  was  tried  experimentally  at  the 
Raritan  Copper  Works.  Perth  Amboy,  N.  J.,  a  few  years 
ago. 
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A  ForttsilhE©  Waftes--     ., ..  n     'lies' 

I'.'i    I  - '  i .- 1  o  M.  Heidi  lhi  no  :: 

The   undergri I    irrigation   system    installed    l>\    the 

Copper   Queen    Consolidated    Mining   Co.    necessitated   a 
method  of  sampling  the  solution  in  the  ditch  after  it  came 

from  the  irrigating  beds  and  bet it  beea mixed  with 

the  strong  water  from  other  parts  of  the  mine.  The  fol 
[owing  device  proved  satisfactory  in  accomplishing  lin- 
en I.  Essentially  it  consists  of  a  scoop  on  the  end  of  a 
pendulum.  Each  time  the  pendulum  oscillates,  the  scoop 
dips  in  the  water,  gets  a  sample  and  deposits  it  in  a 
sample  bos  at  the  side  of  the  ditch.  The  accompanying 
sketch  shows  more  clearlv  the  details  of  the  device.    The 


on  the  return  stroke.  When  the  pendulum  has  come  to 
rest,  the  slope  of  the  arm  is  such  that  the  water  runs  dovi  n 
in  the  partition  of  '/fc-in.  brass  plate  between  the  two  arms. 
This  plate  extends  into  the  M^-in.  brass  pipe,  which  is 
flattened  at  the  discharge  end  so  that  il  gives  a  slope 
down  which  the  water  runs  from  the  arm  into  the  sample 
box.  The  tipping  of  the  pendulum  i  effected  by  feeding 
fresh  water  through  a  '  i  in.  pipe.  Bj  regulating  the  flow 
of  this  water  an\  frequency  of  oscillations  can  be  obtained. 
Since  each  oscillation  cuts  out  about  2  cu.in.  of  solution 
water,  the  size  of  the  sample  desired  governs  the  uumber 
of  oscillations. 

The  frame  support ;  the  apparatus  i-'  made  entirely 

ill'  3x3-in.  timber  dapped  and  bolted  together.  The  bump- 
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DETAILS  OF  SOLUTION  SAMPLER 


entire  pendulum  consists  of  a  right-and-left  water  pocket 
into  which  the  water  sample' runs,  a  4-in.  iron  ball  on  a 
%-in.  diameter  rod  for  regulating  the  pendulum,  the 
scoop  and  a  %-in.  diameter  brass  rod  acting  as  an  axis 
for  the  assembled  pendulum. 

The  box  forming  the  water  pockets  is  made  of  %-in. 
boards  fastened  together  with  brass  screws;  3x3xi/g-in. 
brass  plates  are  fastened  to  cadi  side  of  the  box  and  serve 
as  a  bearing  for  the  %-in.  brass  rod.  The  scoop  is  made 
of  Vg-in.  brass  plate  cut  to  form  two  arms.  One  arm  dips 
into  the  water  for  a  sample  when  the  pendulum  oscillates 
in  ore  direction,  while  the  other  arm  dips  out  a  -ample 

Queen    Consolidated    Mining 


ing  bar  is  likewise  of  3x3-in.  timber  and  is  provided  with  a 
bumping  block  on  which  is  tacked  a  pii E  rubber  belt- 
ing. The  function  of  the  belting  is  to  absorb  the  shock. 
ulii,  h  is  small,  however,  with  this  kind  of  pendulum.  It 
is  to  1  e  noted  thai  in  placing  this  apparatus  over  a  ditch, 
care  should  be  tal  •  ■  aot  to  allow  the  level  of  the  water  to 
low  tin'  point  at  which  the  scoop  will  take  up  a 
sample.  This  level  can  be  maintained  by  putting  a  small 
dam  at  a  point  in  the  downstream  end  of  the  ditch  which 
at  tin's  point  must  be  so  widened  that  the  water  will  go 
over  the  dam   w                      ng  the  water  in  the  dit" 

lowing.     With  a  little  care  the  necessary  size  for  the 
widened  parts  can  be  easily  determined.    It  is  not  a 
i.lea  •  snout  of  the  -coop  to  touch  the  solution 
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water  while  at  tv-t.  -iinv  the  water  as  a  rule  contains 
ingredients  that  gradually  cat  away  even  the  brass  p  ates. 
In  combination  with  the  frame  this  apparatus  seems  i" 
have  great  possibiliti  ortable  mine-ditch  sampler, 

ditch  in  (he  mine  ami  a  sample 
obtained.  It  can  also  he  used  in  the  different  launders 
of  the  surface  precipitation  plant  where  it  is  desired  to 
watch  the  precipitation  in  each  launder. 

T)h@  J©ifiFs>©^  Qtodl  Two-Way 
Sade^Duasu&ip  Motion3  TsnacIKl 

The  accompanying  illustrations  show  a  new  army-type 

of    l-whi  two-way  side-dump  body  motor  truck 

cars    used    by    the   Copper    Queen    Consolidated    Mining 

i  :    whom  they  are   manufactured   by  the  Thomas 

(    i  .  Kenosha,  Wis.    The  illustrations  tell  their 


THt:  JEFFREY  "QUAD" 

own  story.  The  manufacturers  claim  that  the  driver  can 
leave  his  seat,  dump  the  load,  replace  and  secure  the 
and  return  to  his  seat  ready  for  driving  off  in 
half  a  minute.  It  drives,  steers  and  brakes  on  all  four 
wheels.  It  is  an  interesting  adaptation  of  motor-truck 
haulage  to  mining  work. 


TeEmcpeiriinigf  suradl  AnaimeaMinig* 

Bi     A.     II.    Hl.KVKY 

tiled  upon  to  make  various  tools 

and   parts  of   :hines   which   require  a   knowledge   of 

d  annealing  the  various  common  metals. 

is  roughly  divided  into  four  classes,  according  to 
the  pen  ami  its  capai 

being  welded:     Sofi  steel,  win.  h   is    no!   ti  mpi  rabL    but 
d  :  medium  steel,  whii  h  I  ir  temper 

and   is   weldablc:   hard  steel,  which    is   temperable   and 
welded  with  diffieul  el,  whii  b  takes 

oi  weldable. 
A  tool  of  hard  steel  that  requires  shaping  in  a  □ 
or  filing  should  first  be  thorougl  ed.    To  do  this, 

heat  the  steel  slowly  and  i    i  a    lark  red.  then  cover 

with  ashes  or  powdered  lime  to  allow  ii  to  i 1  slowly— 

ter  it  will  be.    A  quicker  way  is 
method.     To   do   t! 

in  a  pair  of  tongs  until 
all  color  is  gone  or  so  that  when  rubbed  with  a   p 

•■Tower,"  Aug.   1.  1916. 


clean  pine  it  will  no  longer  char  the  stick,  then  immerse 
it,  in  a  hath  of  cold  water.  It  is  now  ready  to  be 
machined.     Annealing  weakens  steel  slightly,  but  renders 

It,   heller  ahle  to   stand    Shocks. 

To  temper  or  harden  tool  steel,  heat  it  slowly  and  evenly 
to  a  red  heat  for  about  2  in.  from  the  cutting  edge,  then 
immerse  it  in  a  bath  of  cold  water  or  oil  to  a  depth  of 
iy2  in.  till  the  point  is  cold.  Take  the  tool  out  of  the 
bath  and  polish  the  scale  or  coating  from  the  point  with 
a  piece  of  emerj  cloth  or  other  abrasive,  then  wipe  the 
surface  with  a  piece  of  oily  waste.  Watch  the  polished 
surface  as  the  color  comes  down  from  the  hot  shank.  When 
the  edge  has  reached  the  desired  color,  which  can  be 
learned  only  by  experiment  and  test,  immerse  the  entire 
tool  in  cold  water.  A-  a  guide  it  is  to  be  understood  that 
tin'  darker  the  color  the  softer  the  edge  will  lie.  The 
last  operation  is  known  as  drawing.  The  proper  color 
is  to  he  determined  then,  by  the  use  for  which  the  tool 
is  intended. 

Soft  or  medium  steel  that  will  not  take  a  temper  can 
have  its  surface  hardened  to  a  depth  of  about  a  hundredth 
of  an  inch  by  casehardening.  This  is  done  by  heating  the 
steel  to  a  dark  red  and  placing  cyanide  of  potash  on  the 
part  to  be  hardened,  then  putting  it  back  in  the  fire  for  a 
few  minutes  so  that  the  cyanide  will  be  absorbed  by  the 
hot  steel,  ami  plunging  it  in  a  bath  of  cold  water. 

Copper  and  brass  may  be  annealed  by  the  opposite 
means  to  that  used  for  steel — that  is,  by  heating  to  a  dark 
red  and  plunging  into  cold  water  or  allowing  it  to  cool 
in  the  air.  If  brass  is  heated  too  hot.  it  will  fall  to  pieces. 
If  properly  done,  brass  and  copper  can  be  annealed  many 
times  without  injury. 


Slko®   for   Hauallninig 
os3  TSsrmlbeirs 


By  E.  S.  Bon  si  u* 

We  recently  had  occasion  to  haul  several  hundred  feet 
of  3-in.  iron  pipe  down  a  rocky  mountain  side.  This  was 
a  difScull  operation  until  the  little  device,  shown  in  the 
accompanying  illustration,  was  installed. 

The  slim    was   made  of  a  forked   locust  trunk,  peeled, 
ami  the  large  end  cut  down  to  allow  the  passage  of  a 
12x%-in.   holt.     A    piece  of  -l.\-±-in.   oak   lumber,   abouj 
2%  ft.  long,  was  fastened  to  the  fork  by  means  of  V^-in-l 
drift  holt-,  to  which  were  attached  two  %-in.  iron  rods, 

♦Mining  Engineer,  Low  Moor,  Va. 
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about  *  in.  long,  which  served  as  attachments  for  the 
chain.  The  threaded  end  of  the  pipe  was  fastened  to  the 
shoe  b)  means  of  a  chain,  leaving  the  end  with  the  sleeve 
In  drag. 

This  shoe  cost  about  $1.18  and  nearly  tripled  the 
amount  of  pipe  handled  during  the  course  of  a  day.  Il  is 
now  being  used  with  the  greatest  success  foT  hauling  out 
props  and  other  mine  i  imbers. 


As  the  ore  at  the  Santa  Gertrudis  mine,  Pachuca, 
Hidalgo,  Mexico,  is  free  running  and  unusually  fine, 
do  measuring  chutes  are   required.     The  accompanying 
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Sec+ion  I  Fron+  Eleva+ion 

DETAILS  OF  LOADING  CHUTE 

illustration  shows  the  type  of  chute  used.  With  these 
chutes,  having  a  radial  gate  ope.rated  by  a  hand  lever, 
miller  favorable  conditions  the  loading  time  is  15  to 
30  seconds. 

m 

£©£*  HuacMnaedl  §!hsj.ffts 

By  Frederick  W.  Foote 

An  old  inclined  shaft  had  to  be  dewatered  and  re- 
timbered  fur  examination  purposes.  The  equipment  cost 
was  to  be  charged  against  the  examination,  so  that  it 
had  to  lir  kept  at  a  minimum.     The  question  of  pump- 
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METHOD  OF  MOUNTING  PUMP  ON  TRUCKS 

ig  was  an  important  one.  as  the  inflow  was  considerable. 

A  second-hand  Worthington  pump  having  a  capacity 

50  gal.  per  min.  was  bought  for  $(50.     The  base  of 

•Excerpt   from   article  by  Hush   Rose  in  August,  1916,  Bul- 


the  pump  was  bolted  on  two  sets  of  wheels  and  axles, 
and  a  shackle  was  fastened  to  the  lower  part  of  the  frame. 
Tin's  was  done  at  the  shop  for  $25,  making  the  cost  of 
the  mounted  pump  $85.  Wooden  track  was  run  down  on 
the  timbering.  Bi  means  of  flexible  connections  the  water 
was  lowered  until  a  new  set  of  timbering  and  headers 
were  placed.  The  water  was  then  pumped  out  as  far 
as  the  suction  would  permit,  and  the  pump  was  discon- 
nected and  let  down  to  its  new  position  and  the  piping 
reconnected.  V>\  the  time  the  water  had  risen  to  the 
bottom  of  the  headers  the  pump  was  in  operation  again. 

The  water  rose  at  the  rale  of  about  2  ft.  per  hr..  so  that 
the  pump  could  lie  idle  long  enough  for  the  connections 
to  be  changed.  By  this  means  a  shaft  130  ft.  deep  was 
successfully  dewatered  at  a  reasonable  cost  both  for 
initial  expense  and   for  operation. 


Sometimes  when  a  miner  encounters  seamy  or  broken 
ground,  especially  when  it  is  composed  "I'  hard,  shattered 
rock,  the  ordinary  drill,  sharpened  as  shown  in  Kg.  '.'. 
doc-   not   give  g 1    results,   for  the  edge   is   frequently 


FIG.    1.      SHOW  INC    1  Oil  1.1, 
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FIG.  2.     THE  OLD   WA7 

OF  SHAPING   A 
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driven  into  a  crack  so  that  it  is  practically  impossible 
to  loosen  or  remove  the  drill,  says  Coal  Age,  Aug.  5,  1916. 
This  difficulty  may  he  overcome  by  sharpening  the 
drill  as  shown  in  Pig.  1.  where  it  will  be  seen  that  the 
corners  have  been  turned  hack  so  that  the  cutting  edge 
assumes  a  curved  outline.  Such  a  drill  point  as  this  will 
ride  over  ordinary  crasks  and  thus  prevent  sticking. 


Performance  Tests  of  Power  Plants  have  been  inv>  rated 
by  a  committee  of  the  American  Society  of  Mechanical  Engi- 
neers. George  H.  Barrus,  chairman.  The  result  is  a  set  of 
rules  for  conducting  performance  tests  of  power-plant  appar- 
atus, issued  by  the  Society  and  relating  to  boilers,  recipro- 
cating- and  turbine  steam  engines,  pumping  machinery,  com- 
pressors, blowers  and  fans,  locomotives,  gas  producers,  gas 
and  oil  engines  and  watcrwheels.  These  codes  represent 
six  years  of  work  in  revising  the  former  codes  of  the  Society. 
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The  scheelite-gold  ores  of  Otago  are  handled  by  two 
main  systems  of  milling.  The  first,  involving  coarse 
crushing  of  the  ore,  contemplates  the  recovery  of  seheelite 
primarily  and  of  gold  secondarily,  whereas  the  second  sys- 
tem, involving  fine  crushing,  has  as  its  primary  object 
rhc  recove  ;    o1   gold. 

Of  the  numerous  mines  in  the  district  that  have  been 
exploited  past  the  prospect   stage,  only  three  have  eve] 

Mine 


j  Ring  \  Ring 

Oversize  Middlings  Fines 


Amalg 


To  Bags 
PIG.    1      GLENORCHY    MILL    FLOW    SHEET 

attained    a    steady    constant     production;    namely,    the 

roldenPo  it, I  the  Eighlay.    The  plans 

a!  a1   these  three  mines 
ittlc  in  common,  as  w  ill  be  show  n. 
At  the  Glenorchy  mine  the  seheelite  occurs  in  a  dense 
quartz  gangu  »  iated   with  it  iron  and  ar- 

senical pyrites.     Tl  i  be<  □  deposited  in  the 

ore  cham  e]  ,  ,  ,    irregularly  through 

the  barren  gangue.     When  first  resuming  milling  opera- 
I  this  property  in    L905,  the  recovery  system  fol- 

■  •     from    an    article    entitled     "The    Scheelite-rtold 

Mines  of  Otago.  New  Zealand."  by  c    \v.  Gudgeon,  in  "Proceed- 
ings,1   Aust.  In.si.  M.  E..  No.  21,   . 


lowed  was  similar  to  that  in  vogue  at  Macrae's  Flat,  de- 
scribed later — stamp  crushing  and  concentration.  But 
after  investigating  the  loss  of  slimed  seheelite  due  to  that 
system,  the  management  changed  to  the  present  one, 
with  excellent  results. 

The  (low  sheet  of  the  present  arrangement  is  shown  in 
Fig.  1.  Since  the  seheelite  at  this  mine  is  very  friable, 
the  main  object  in  this  scheme  is  to  avoid  the  former 
excessive  seheelite  sliming  by  obtaining  products  in  the 
coarse  stage  from  the  jigs  after  subjecting  the  ore  to  the 
least  possible  amount  of  crushing. 

The  oversize  thai  passes  the  second  trommel  contain-. 
as  a  rule,  very  little  seheelite,  ami  this,  with  reject  jig 
tails,  is  put  through  the  stamp  mill,  from  which  it 
passes  to  the  concentrating  floor  over  amalgamation  plates. 

Mine 
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Bins 


Coarse 
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The  hutch  (20-mesh)  product  from  the  jigs  is  further 
concentrated  on  a  Wilfley  table.  All  concentrates,  if 
pyritic,  are  then  roasted  in  a  cylindrical  furnace  and  re- 
dressed to  a  ;<><;  grade  WO,,  the  iron  tails  being  sent  to 
waste  sim  e  theii  gold  i  pntent  is  very  low. 

During  eight  years  of  operation,  1907-14,  this  mill 
crushed  5,400  tons,  which  yielded  r,\;  tons  of  T0% 
si  heelite  and  125  oz.  gold.  This  is  an  extraction  of  ?.09« , 
W03  and  60.0081  gold  per  ton  crushed,  of  a  total  esti- 
mated value  of   £59,138. 

1 '"  are  moderately  low,  being  about  18s.  per  ton 
for  mining  and  mill  delivery  and  4s.  6d.  per  ton  for 
milling  and  dressing. 

The  two  mills  at  Macrae's  Flat,  the  Highlay  and  Golden 
Point,  arc  both  distinguished  from  the  Glenorchy  by 
subjecting  the  hulk  of  the  ore  treated  to  fine  crushing 
before  atten  pting  to  make  a  seheelite  product. 
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At  the  Highlay  mine,  exhausted  in  March,  1913,  the 
production  of  1,000  tons  of  ore  per  month  was  maintained 
constant!)  for  years,  from  which  the  mill  produced  I 
tons  of  ;h\  Wo.  and  50  oz.  gold  a  recover)  of  0.28^3 
\V() .  ami  :;-.  6d.  ;^"I<1  per  Inn. 

The  flow  sheet  of  the  null   is  given  in   Fig.  2.     The 

sche levised  by  the  management  t.>  eliminate  excessive 

sliming  of  tin-  scheelite  was  t<>  put  all  the  fines,  con- 
taining quite  60^5  of  the  total  scheelite  content,  through 
a  5  ft.  Huntington  mill.  The  hard,  less  valuable  scheelite 
ore  was  crushed  by  800-lb.  stamps.  Pulp  from  the  Hunt- 
ington mill  passed  over  amalgamation  plates  to  Frue 
vanners  ami  from  the  stamps  i"  Wilfley  tables.  Direct 
filling  of  the  cyanide  vats  «;i-  tried  unsuccessfully,  and 
subsequently  only  the  coarser  samls  were  cyanided,  slimes 
being  discharged  t"  waste. 

Ci>sts  at  this  plant  were  very  low,  being  about  3s.  Oil. 
per   ton.     The    plant   was   steam-driven,    supplied    with 
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coal  from  it-  own  opencut  coal-pit,  costing  1-.  8d.  per 
ton  delivered  at  the  mill. 

At  tin-  Golden  Point  the  ore  occurs  in  a  quartz  gangue 
ami  has  associated  with  it  besides  gold,  CaW04,  PeS2, 
As  ami  S,  a  typical  analysis  being  as  follows:  CaW04, 
I-VI',  :  ir impounds,   I  I  >' ,  ;  Si02,  10.8%. 

In  the  mine  all  the  high-grade  me  i-  bagged  and  sen! 
In  ill.'  surface  separately,  where  it  is  hand-cobbed  to  a 
i;i)  tn  r..v,  VV(>,  product  ami  bagged  I'm-  shipment,  the 
rejects  of  iliis  cobbing  passing  tn  the  mill  I'm-  treatment, 
as  shown  in  Fig.  •"•. 

The  milling  plant  consists  el'  a  55-b.hp.  Cambridge 
suction-gas  plant,  a  lOxT-in.  rock  breaker,  ten  900-lb. 
stamps,  £ leis,  Wilfley  tables,  rati'  wheel,  power  jig, 


ton  cyanide  plant,  6  ft.  cylindrical  drying  furnace,  9-ft. 
cylindrical  roasting  Eurnace,  ami  Weatherill  double-roll 
magnetic  separator.    Tin-  plant  is  suitable  for  treatment 

nl'  ore  I  mni  either  il side  or  sulphide  zones,  a  nea 

since  the  lower  mine  levels  have  im«  reached  500  ft. 
where  the  scheelite  i-  associated  with  p\  ! 

of  tin'  total   gold   mi   il ■'  averaging    L2s.   | 

Hi' ,  red    from   the  amalgamation    plates,    16 

in  tin-  -  yanide  plain  ami  ',' ,  in  the  p\  ritic  gold  saved  in 
the  magnetii  treatment.  The  average  low-grade  concen 
trate  product  of  the  Wilfley  contains  30  to  i"',  CaW04, 
50  to  55 %    pyriti     ami  Hi',   Si02,  averaging  2*4  oz.  gold, 

which   concentn tstitutes    from   0.5    in    1',    of   tin 

total  ore  milled. 

Tin'    magnetic-separation    process    in    use    consists    of 

thoroughly   drying   tl ncentrates,   then    roasting   the 

pyrites  to  the'  magnetic-sulphide  stage,  screening  ami 
separation. 

In  the  magnetic  separation  l.v;  of  the  CaWO,  ami 
■.'!',  of  the  Si02  presenl  is  deflected  over  together  with 
the  magnetic  iron,  while  the  machine  is  running  with 
high  amperage.  Tins  iron  product  i-  therefore  submitted 
in  a  second  roast  ami  re-treatment,  resulting  in  a  clean 
iron  product  containing  5  tn  6  n/.  gold  to  the  ton,  ami  a 
CaWo,  product  73.4$  pure,  containing  approximately 
f,l.\",    W03. 

(' ntrates   high    in    Si02   are   jigged    before    going 

to  the  separation  plant  in  order  to  bring  the  Si02  down 
to  10',  it  less,  which  is  the  premagnetic  standard  adop- 
ted,. 

The  cost  at  these  plants  are  moderately  low.  the  aver- 
age for  1,998  tons  treated  during  the  last  quarter  of 
19]  1  being  as  follows : 

MILLING   COSTS    PER  Ti  IN 

s.  d. 

Breaking,   jigging    J  J  J 

Stamping     f  «•» 

Concentrating    u  4U 

General     °  f° 

Cyaniding    }  |-» 

Magnetic  separating    t  °" 

Total    5      8.9 


For  making  blueprints  from  pencil  drawings  1  make 
the  drawing  on  a  good  grade  of  light-weight  unsensitized 
blueprint  paper  with  an  II  or  1 1 1 1  pern  il,  says  F.  A.  Pew. 
in  American  Machinist  \  .  ■.  3,  1916.  This  paper 
has  a  smooth.  Hat  surface,    I  Qg  well,  is  cheap, 

ami  makes  g 1  prints  mi  sun  or  electric  paper. 

I  -,  Jack  carbon  paper,  face  side  up.  under  the  draw- 
in-,  ami  main  outlines  or  any  special  features  can  be 
shown  up  as  clearly  as  if  inked  in  Dimension  lines  can 
be  made  with. ait  carbon,  ami  will  he  fainter  than  outlines, 
ami  so  different  in  appearance  that  it  is  easier  to  read  the 
prints  than  where  all  lines  are  of  the  same  density; 

For  typewritten  bi  •  rial    drawing  lists,  speci- 

fications ami  price  lists,  use  the    ame  pap<  r  with  black 
ribbon  ami   black  carbon,  ami  the  prints  will  come  out 
•  i     good. 

:-: 

Antidote  for  Inhaled  Chlorine — According  to  the   "i 

Engineer"   the   use   of   ammonia    as   an   antidote   after    inhaling 
chlorine  should  be  rejected,  as  it  acts  as  a  further  irritant.     A 
drink   of  bromo-seltzer  or  whiskey,   or  the  inhalation   re 
hoi.    chloroform     or     tetrachloride    of    carbon     is    much     more 
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The  Canadian  Mining  Corporation,  Cobalt,  Canada,  re- 
ports a  production  of  t,563,95";  oz.  of  silver,  the  net  profits 
amounting  to  $1,193,395  for  1915.  This  company  owns 
the  Cobalt  Twnsite  mine,  the  Cobalt  Lake  mine,  the 
City  of  Cobalt  mine,  the  Townsite  Extension  mine  and  the 
Little  Nipissing  mine.  Dividends  aggregating  $518,750 
were  paid  during  the  year.  The  total  tonnage  treated  at 
both  mills  operated  by  the  company  was  131.852  tons, 
from  which  2,  of  silver  was  recovered,  giving 

a  recovery  of  86.22$ .  The  high-grade  ore  yielded  1,641,- 
573  oz.  of  silver.  The  following  table  gives  details  of  the 
silver  produced : 

SILVER  PRODUCTION 


Townsite-City 

Mine 
Tons          Oz. 

, Lake  M 

Tons 

Shipping  ore: 
High-grade 

396.6      928.301 
Low-grade 
cobalt  ore      260.4        56,587 
Milling   ore. 97. 133.0  2,002,517 

369.2      6 

34.720.0      9 

765.8  1.5S4.9S6 

260.4        56.5S7 
919,866  131.S53.0  2,922,383 

Total 97,790.0  2,987.405  35. 0S9. 2  1,576,551  132.S79.2  4,563.956 

There  were  14,476  ft,  of  drifts  and  crosscuts,  1,203  ft. 
of  raises  and  106  ft.  of  winzes  run  at  a  cost  of  $12.06  per 
ft.  In  addition  to  this  development  work,  some  diamond 
drilling  was  done  at  a  cost  of  $3.23  per  ft.  The  stoping 
cost  was  equal  to  19c.  per  cu.ft.  broken  or  $2.51  per  ton 
broken.  An  average  of  126  men  were  employed  per  day, 
of  which  89  were  engaged  in  milling.  305  in  mining  and 
33  in  miscellaneous  work.  For  the  Lotal  tonnage  treated 
all  labor  employed  in  mining  averaged  1.41  tons  per  man 
shift. 


The   total    cost   of   power  consumed    svas   $144,333 
$1,086  per  ton  of  ore.    The  accompanying  table  will  give 
details  of  power  costs. 

In  machine  drilling  there  were  1T,??6  machine  shifts 
of  8  hr.  each  worked,  which  'includes  time  employed  in 
Betting  up,  tearing  down,  mucking  back,  staging,  sealing, 
eb  .  The  total  number  of  working  days  for  machine- 
amounted  to  309.">.  giving  an  average  of  57. 4  machine 
shifts  worked  per  day.  The  accompanying  table  gives 
detail  figures  on  machine  drilling  during  1915. 

The  following  table  gives  a  comparison  of  costs  for  1914, 
during  which  132,879  tons  was  treated,  and  1915,  during 
which  107,385  tons  were  treated: 

1914  AND  1915  COSTS 


, Total  Cost , 

1915  9  Mo..  1914 

Extraction    $231,853.43  $179,542.64 

Development    ...  58.370.03       90,108.00 

Exploration    133.955.41       6S.SS3.65 

Milling    and     re- 
duction            446,221.46     260,400.73 

Freight  and  real- 
ization             204,331.11     147,682.20 

Administration 

and    general...        104,651.85       S3, 064. 94 


Cost  per  Ton 

9  Mo.. 

1915     1914 

Cost 

per  Oz. 

in  Cents 

9  Mo., 

1915   1914 

$1.74 
.44 
1.01 

$1.67 
.S3 
.64 

5. OS     5.64 
1.28     2. S3 
2.93     2.16 

3.36 

2.43 

9.78     sis 

1.54 

1.37 

i  is     4.64 

-IS 

.77 

2.29     2.60 

$!  ^7 

$7.71 

25. S4  26.05 

Total     cost     at 

mine    $1,179,383.29  $S29,6 

Royalties,  taxes, 
manager's  com- 
mission and 
head    office 170.158.68     154.S96.93       1.28     1.45     3.73     4.S6 

Grand    total...  $1,349,541.97  $9S4. 579.09  $10.15  $9.16  29.57  30.91 

Powder  consumption  amounted  to  355.623  lb.,  of  which 
it  took  1.866  lb.  per  ton  of  ore  and  stoping.  21.689  lb.  per 
it  of  shaft  sinking,  12.586  lb.  per  ft.  of  raising  and  11.46 
lb.  per  ft.  of  drifting  and  erosscutting.  The  general  aver-  * 
age  consumption  of  powder  per  foot  of  development  work 


drainage   

Water-supply    

j    

ng    

.Moie  pumping    

'■iii  ii   shop    

Lake  mill     

Lake  lighting    

Cobalt  Reduction  Co 

'  'oh. -ilt   Reduction  lighting. 

ng    




POWER  CONSUMPTION— 1815 
Cost  per  ton  is  based  on  total  tons  treated,  including  high-grade  ore 


Kw.-Hr. 
154.700 
860,680 


-Electric , 

Cost  per 
Total  Cost       Ton 

$6,849.91      $0,052 

10,755  .: 


12,253.71 

638  '.'! 

37.105.26 

1,481  84 


-Compress  >  -i   Lir 


Cu.Ft. 

ISO. 

141,895,646 

35,963,939 

13.332.61S 
253,248 


9,983,030 
888,'526 


I'otil  (  lost 
$40.00 

34,'954.93 

i   -I."  i 
8,854  ill 


,  , Steam ,, 

Cost  per 
Total  Cost       Ton 


f0   163 
.069 

.067 


Totals 


62  in 

-.-,:-  s^ 

.019 

218.93 

.662 

6.432,403      $69.084.1 239,844,916       S59.lss.lu       $0,445      $16,060.40       $0,121       $144,333.49       $1,086 


MA  CHINK   DRILLING— 1915 

...  _  • Footage    Advanced . 

Number  of        Pool  Tons                                                                                        Drifting 

Holes  Drilled   Holes  Drilled      Ore  Broken     , Raising ,  , — Sinking — ,   and   Crosscutting   Grand  Total 

h             «                             a>  v            o                          a)         «            .  ■      o          a                             «                        oj 

%.,        =■                       B  S  ■      B                      -       ~                   c        c                         c       _            c 

Machine  Shifts                 sec         •§£       7s~           *JJ  a «          ■?,£        -,-          ~„        S«     S~      -          2i,     22          •=  w         2-    £-2w       «JJ 

~A-      -'"'■        ~-        fcSw  t*H       --.-j.        -p.-j.         Hh    ~-,v.     goa      Hb   PkgS     §5          Enfc,      fcSfe     Chi.    ~~.x 
Ore  extraction: 

Drifting...  2.5        28.0  11.20      

Raising    ...         22.0  117',      5  34  

Stoping    ...11.464.0     61.247.5  5.33  329,562.6  28.64  91.94215      8.01      "22.6      "23.5  1.67    '.'.'.'.     '.'.'.'.     .'.'.      '"2.5      "  '  "  7.6  s'.SO     "  '30.5  1.24 

92  0S8  0      8  00 

bSdmtta?*'    I  in  "  ;'      18-6  0-53  1,232.9     3,399.5  2. 7 6     3.942.5  2.12 

Total  and"— — -  "  6  58.0  1.72  3.771.7  11.077.0  2.93  11,843.0  2.6^ 

average. 17,776.3  118,443.0                                   |  64  92. OSS. 0    "sToO   LUUM  1.226.5  lTofi  1271  lOtTo  oTs5  5.007.1  14.4S3.5  2Ts9  15.S16.0  2^51 


Auffusl    19,   L916 
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is  11. c,\:  III.  per  Ct.  The  total  cosl  for  powder,  which 
eludes  grades  containing  60,  50  and  10', .  amounted  to 
9,146.  The  average  cosi  of  powder  per  sinking  was 
.12  per  ft.,  for  raising  $1.74  per  It.,  for  drifting  and 
D8scutting  $1.6]  per  ft.  The  general  average  cosi  of 
iwder  for  development  work  was  $1.63  per  ft.  The 
st  of  powder  for  ore  stoped  was  25.3c.  and  the  total  cosi 
powder  for  itoping  and  developmeni  of  ore  treated  was 
i .  per  ton. 

The  capita]  expenditures  during  the  year  aggregated 
00,610,  of  which  $90,1  15  was  written  off  as  deprecia- 
m.  Ore  reserves  arc  estimated  at  101,135  tons,  contain- 
g  3,937,000  oz.  of  silver.  I!  is  staled  that  the  plant. 
uipineiit  and  physical  condition  of  the  mill  is  more 
icienl  and  up  to  date  than  at  any  previous  time. 


llir  Lanrlum  Mining  Co.  ol  Michigan  reports  for  1915  as 
ova:  Mine  expenses,  $1,002;  mine  taxes,  $2,675;  Eastern 
.•uses.  $1,455;  interest,  $724.  Receipts  we're  $1,200  from 
sale  of  a  lot,  leaving  a  balance  of  liabilities  at  Dec.  31, 
5.   of    $19,313. 

Cliff  Mining  <'<>.  of  Michigan  reports  an  expenditure  of 
020  in  development  and  exploration  in  1915,  miscellaneous 
enses  and  eastern  office  of  $1,271,  and  interest  receipts  of 
31.  This  meant  a  decrease  in  net  assets  of  $12,266,  leav- 
net  assets  on  Dec.  31.  191.".  of  $24,113.  Diamond  drilling 
ranted  to  3.6S6  ft.,  of  which  2,14]  ft.  was  on  the  Ashbed 
;.  The  lode  was  found  to  be  25  to  32  ft.  thick,  but  practic- 
barren  of  copper.  Two  holes  were  put  down  to  explore 
Calumet  conglomerate  and  Osceola  amaygdaloid,  but  no 
tmercial  copper  was  found. 


The  Right  of  Way  Minos,  Lid.,  operating  at  Cobalt,  Ont., 
feorts  for  year  ended  Dec.  31,  191."..  shipments  of  308,627  lb. 
r  high-grade  ore,  concentrates  and  metallics,  carrying  102,- 
t4  oz.  of  silver  with  24,057  lb.  of  ore  on  hand,  estimated  to 
jntain  11,262  oz.  of  silver.  Development  work  at  the  mine 
mounted  to  522  ft.  and  5,754  tons  of  ore  were  sent  to  the 
incentrator.  Profits  amounted  to  $12,062  from  direct  opera- 
ons.  and  after  adjustment  of  interest,  general  expense,  etc., 
>  $4,855.  Extraction  of  low-grade  ores  will  be  carried  on 
igorously  in  the  forthcoming  year.  A  dividend  of  %%  was 
lid  on  Mar.   16,   1916. 

:*: 

Superior  Cupper  Co.  of  Michigan  reports  treating  212,051 
uis  of  rock  in  1915  at  a  cost  of  $1.SS  per  ton,  producing  18.23 
>.  of  copper  per  ton,  or  3,866,484  lb.  of  copper.  Mining  ex- 
ense  was  10.31c.  per  lb.;  smelting,  freight,  commission,  etc., 
lie;  interest.  0.07c;  a  total  of  12.29c.  per  lb.  The  copper 
ibl  at  IS. 125c.  per  lb.,  or  $700.S20,  and  silver  sales  were.  $19,- 
i5.  Mining  expenses  were  $398,379;  smelting,  freight,  com- 
lission.  Eastern  office,  etc.,  $74,041,  and  interest  was  $2,788, 
living  an  operating  profit  of  $245,017.  The  expense  of  ac- 
uiring  18.S36  shares  of  the  Lake  Milling,  Smelting  and  Re- 
nins Co.  was  $240.1010.  and  assessments  on  account  of  this 
uiipany  were  $5,615,  making  a  decrease  of  $598  in  quick 
ssets  for  the  year.  The  balance  of  quick  assets  on  Dec.  31. 
HE,  was  $216,275.  Sinking  amounted  to  281  ft.,  and  drifting 
nd  erosscutting  to  4.199  ft.  No.  1  shaft  is  now  2,469  ft.  be- 
lt? the  surface. 


Ltlouez  Mining  Co.  of  Michigan  reports  dividends  of  $200,- 
paid  in  1915  (the  first  payments  by  this  company)  ana  an 
ease  in  quick  assets  of  $599,988.  The  balance  of  quick 
ts  on  Dec.  31,  1915,  was  then  $963,811.  Comparative  fig- 
i  for  1914  and   1915   were  as  follows: 

1914  1915 

s   of   rock    treated 354,457 

:  of  mining,  milling  and   taxes  per  ton 

rock    $1,538 

nds    of    mineral     obtained 9,408,470    14,506,440 

nds    of    refined    copper 6,056,54s    ln.n 

cent,    of    copper    in    mineral 64.37  69.23 

nds  copper   per   ton    of   rock 17.o;i  is  7s 

ing  expense   per   pound   of   copper....  9.26 

struction      1 0.19 

lting.    freight,    commissions,    etc 1.83  1.84 

rest    paid    0.09  ""1 

il  cost  per  pound  of  copper   Ills  9.31 

re  was  45  ft.  of  shaft  sinking  and  I.V.N 'o  ft.  of  erosscutting 
-  in   1915.      No.   1   shaft    :s  now    3.544   ft.  deep. 


The   I. a   Salle  Copper  <<>.  of  Michigan  reports  a  die 

■  <is  of  $ir,.."L'2  in  1915,  leaving  a  balanci  of  assets  on  Dec 
31,  1915,  of  $94,630.  a  summarj  ol  its  operations  toi  th< 
last    three    years    is    as    follows: 


ph.; 
2,221 


loll 


l'.ii:, 
Tons  of  lock  treated  2.221         15,509       80,959 

Pounds  of  coppei  produced     l.i.ono      .■,111.7:11      7s_\  0.1:1 

Pound    of  coppi  t.   . . .  10  70         1 1   88  0  1,7 

Feel  mi  jink 0  01  0 

Feet  -1  driftinj  1111      1.123   1      1,12.-,  6 

The  co],i roduced  sol. I  for  ls.22<\  per  lb.  ami  silvi  1 

amounted  1-     6,035     Tie-  deepest  shaft  is  No.  1.  2.110  n    ■: 
Stamp-mill  facilities  became  available  in  July  at   the  Franklin 
mill. 


Tamarack  Mining  Co.  of  Michigan  reports  treating  217,027 
tons  of  rock  in  lui:,  at  a  cost  of  $2.52  per  ton  From  this 
6,139  824  lh.  of  mineral  was  obtained,  from  which  ::.sss.i:,ii  11,. 
of  copper  was  derived,  or  17. 0  lh.  copper  per  Ion  of  rock, 
and  63.33'  copper  In  lie  mineral.  Costs  were:  Mining.  14.04c 
construction,  0.82c;  smelting,  freight,  commissions,  Eastern 
'ills,.,  etc..  2. lie.;  interest,  o.liie;  total,  17.07e.  The  CO 
sohl  for  ?742.7'.I0.  leaving  a  net  working  profit  of  $78,988  1  hi 
sale  of  the  mill  netted  130,000,  making  an  increase  in  asseis 
for  the  year  of  $308,988,  and  a  net  balance  ol  assets  as  of 
is.  :i  of  $1,204,981.  \  total  of  880  ft.  ,,t  underground  work 
was    ilone.      No.    5   shaft    •  >  ft.    below    the   surface    at 

the  end  of  the  year.  The  report  also  deals  at  length  with 
the    offer    of   tile    Calumet    X:    Hecla   company    to    purchase    the 

Tamarack    stock   at    $3. 7a;::  ,        

paying  the  debts  of  the  Tamarack  company  ami  leaving  it  its 
stock  in  ills  Mineral  Range  R.R.  This  deal  was  blocked  later 
by  dissenting  shareholders. 


White   Pine   Copper  Co.   of   Michigan    reports   treating   114.- 

039  tons  of  rock  in  1915,  at  a  .est  of  $2,182  per  ton  of  roi  I 
from  this  24.76  lis  of  copper  per  ton  of  rock  was  recovered 
Costs  were:  Mine  expenses,  8.80c.  per  lh.;  construction,  5.64c 
smelting,  freight,  commissions,  Eastern  office,  etc.,  2.04c;  in- 
terest, 0.16c;  a  lotal  of  16.64c  per  lh.  of  copper.  There  was 
2,824,1/45  lb.  of  copper  produced,  selling  at  IS. 353c.  per  lb.,  a 
total  of  $518,319.  There  were  18,460  shares  of  preferred  stock 
sola  at  par,  $25,  giving  receipts  of  $461,500.  Expenses  as  re- 
ported in  gross  do  not  agree  with  the  costs  per  pound  of  cop- 
per as  given  above,  probably  due  to  some  not  evident  method 
of  considering  construction  costs.  The  figures  as  given  are: 
Mining.  $2:11,327;  construction,  $351,438;  smelting,  freight, 
commission.  Eastern  office,  etc.,  $58,330;  interest,  $4,377,  or  a 
total  of  $705,473.  equal  to  24.63c.  per  lb.  The  balance  of  quick 
assets  on  Dec.  31.  loir,,  was  reported  at  $139,7*6.  Sinking 
amounted  to  109  ft.  during  the  year;  erosscutting  to  8,605  ft 
No.  2  temporary  shaft  was  1S3  ft.  deep,  No.  3  inclined  shaft, 
l.ooo  ft.,  and  No.  4  was  07s  ft.  from  the  surface  on  Dec.  31. 
The  stamp  mill  was  put  into  commission  in  April,  1915.  There 
are  two  units  of  a  nominal  capacity  of  $500   tons  eai  a 


Buffalo  Mines.  Ltd..  of  Cobalt,  Canada,  report  a  net  in- 
come of  $231,314  for  the  year  ended  Apr.  30,  1916.  The 
mill  treated  37,152  tons  of  milling  ore  and  1,005  tons  of  sand 
sua    slime  tailings,   making   a    total    of   38,157   tons   treated.     Of 

this,   30,079   tons  was   treated   by    w  st    icentn 11    and   aver- 

,.l  19.8  oz.  of  silver  per  ton.  witli  a  recovery  of  431.512  oz.. 
and  8,078  tons  was  treated  bj  concentration  anil  oil  flota- 
tion. This  ore  averaged  25.46  oz.  of  silver  per  ton  and  gave  a 
total  yield  of  197.601  oz.  The  cyanide  plant  treated  6,340 
tons  of  slime  averaging  10.54  oz.  of  silver  per  ton  and  pro- 
duced 55,161  oz.  The  total  recovery  by  mill  and  cyanide 
treatment  was  osi.l'74  oz.  The  total  production  of  silver 
for  the  year,  including  sales  of  silver,  silver  on  hand  and 
unsettled  for  at  smeltery,  amounted  to  705,055  oz.  The  de- 
velopment work  for  the  yea]  consisted  of  70s  ft.  of  raises  and 
1,788  ft.  of  drifting.  In  the  Stopes  291,636  cu.ft.  of  rock  was 
broken.  The  total  shaft  work  to  date  amounts  to  2.009  ft. 
Total  drifting  to  date,  18,486  ft.;  and  the  total  area  stoped 
to  date,  2,657,542  CU.ft.  Waste  rock  broken  and  used 
filling  amounted  to  5,982  tons.  There  is  broken  and  ready  for 
extraction  tons   of   ore   in    the   stopes,    5,000    tons 

of  unbroken  ore  and  5.000  tons  on  ore  dumps  on  surface. 
aumg  about  IS   oz.,   300.0011   tons   of   tailings   from    the  concen- 

containing    1.000,000   oz.   of  silver,    3,000   tons   of   residue 
from    treatment    of   high-grade    ore    containing    in    addition    to 

..hs       cobalt,   nickel   and    arsenic.      Satisfactory    results 
been    obtained    from    experimental    work    conducts 
tin     re  '■    1    tailings,   and   a    flotation    plant    is   being    con- 

structed with  a   capacity  of  about    600  tons  per  day,   with    the 
tation    of    treating    450    tons    of    tails    and     150    > 

an    ore    per    day    during    the    coming    yeai 


f  nt.i'.i 
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HERD  OF  REINDEER  PASSING  A  GOLD  DREDGE  ON  INMACHUCK  RIVER,  ALASKA 

The  reindeer  seems  to  be  animal  of  rare  discernment.  They  linger  about  this  Union  Construction  Co.  dredge  with 
white  men  in  plain  view.  They  are  protected  against  harm  or  captivity  by  white  men,  but  the  Government  allows  the 
Esquimaux  to  hunt  and  herd  them 


TJIVERSAL,  CAR"  AT  WORK  IN  THE  DREDGING   FIELDS  OF  Al,  \SK.\ 
Turning  down  a  tumbler  h,  ,  ,,    ,.,       ,..,    ,„  th(    ,   ,,   hand  Cornor  of  pond  not  visible 
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-Main  St.,  Rush,  Ark.     2— The  Gloria  mine,  near  Zinc.  Ark.,  showing    how    the    mines  of   this   legion    arc   generally    start 
the  rock  pile  at  the  right  is  high-grade  ore.     3 — The  Mcintosh  mill,  one  of  the  few  uptodate  mills  in  the  Rush  district 


The  Morning  Star  mine,  one  of  the  oldest  in  th 
Rush  district.  It  is  practically  a  quarrying  opera 
tion 


Sure  I'op.  an  important  new  producer  in  the  Maumee 
district.  It  shipped  over  2,000,000  lb.  of  high-grade  oxi- 
dized  ore   in  1915 


Morning  Star  Mill,  one  of  the  best  in  Arkansas  Sure  Pop  Mill — Two  days  after  it  began  operating 

VIEWS   IN   NORTHERN   ARKANSAS   ZINC   FIELD,    WHERE  MANY  NEW  MINES  HAVE  BEEN  OPENED  SINCE  1915 
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Iadwstrial<=Ffe|3as»ediae§sRepofft 

Three   months   ago   th<  nsulting    Board    of 

States  ttee  on  industrial 

Howard    E.  Coffin,   chairman.     This 

uiediatelj        -  -"  "      in    the 

^nion   -                        -  _        irreat   national   in- 

- 

-     in  time  of  need.      8 
stags        a:  task  thai 

- 

this  eoi 

of  a  remarkable  tin  - 

finished  tnd  in  many  of  the  remainder 

;  ■  ■ 

The  results  teworthy  when   it   is 

remembered  that  the  wor  accomplished  with 

a  volunti  -  - 

the  American 

Institufc  -  5,  the  Soeiel 

Civil    Engineers  Society  oi    Mechanical 

5,  the  stitute  of  Eled 

i 
There  are  ;  hiring 

in  the  country  each  doing  -        -  $100,000 

a  year,  and  all  of   thes  - 

•     ill  they  are 

E 

5.000  mines  of  all   kinds  in  th  try,  and 

the  inv.  otorying  5  of  these  lias 

mammoth  joh,  the  (  -  rk  prac- 

tically accomplished. 

Arizona  was  the  first    si  I     to  make  complete  returns 
through  the  organization  headed  by  John  < 
manager  of  thi  ma  Mining 

.   Chairman  C.  W.  Merrill  reports  the  work  well 
advance  :  ado.  Chairman  R.  B.  "  - 

Bureau  -  -     ■-      Chairman 

Stanley  s         I  the  Bunker  Hill  & 

Stdlivan  '  irtually  fin  - 

In  I]  2;  made  rapidly  on  a  very 

nre  more  than  500 
I   and  metal  -    I  studied.     The 

K.  Copeland, 

In  K  rman   White  metal- 

ed.     In  Mich- 
igan thi   .  Chaii  wan  Alex  1 1 

- 

insula  mining 
M.  Duncan,  director 
state   inventory 
will  A    _.    1. 

In  M  r  Chairman  H.  V.  Win- 

Moore  reports 
-  toward  pre- 
id  zinc  mines. 
y  re  fer- 
ried, railroad 

ship  of  E.  P. 

8 
will  be  i 
metaHurgi  -' 


[airmail    W.    C.    Ebaugh's        _         ition    hi 

the  s]  -  1  the  inve:  - 

maps  and   drawn..-  :he   Gcvcrnniei^M 

ted  by  many  great  mining  and  in- 
■ 
-  ii       •  ::. ■■tic-ally  completed  legislat  • 

will  can  entire  program  of  the  I 

[ndusl  "   •■  Naval  Consul tii  s 

undatioD  for  the  ua- 


e  Qra&yfcz  Veisas  of  Uratte 


By  J.  D.  HrBBAiin* 

re  are  a  few  operating  quartz  mines 
many    i  red   why   the   quart 

:    more    productive.     Recently   a 
mpany  purchased  a  group  of  mines 
otering  on    :  k,   which   has 

been   in  operation  for  about  thirty  years.     The 

•    _ 
n    cut   away   to   a    _ 
.     -    -  so  oi   adjacent  counties  and  is  a  condi- 


1 


TRAY  SHOWING    PAST   EROSION    AND 

OLD   RIVER   CHANNELS 

1  rnia  which  niust  crlooked 

si    ■  ■  must  be  made. 
on  for  19U,  $1,700,000.  places 
Butte  County  fifth  in  the  list  of  gold- 
( H*  this  amount 
.     z.      out   lO'l   from  drift  mi: 

_     1      ;■  ■  kets.    The  dn    2  "   I 

-ion  theory.     The  drift   mil    • 
years,  although  famous 
in   the  past     Operating  companies   seem  to  be 
afraid  ■  "the  paystn  elusive.* 

But  is  that  not  so  with  mining  in  general?     1: 

mining  men  lost  t  I 

at   a   little    of  the   pluck   of   the   Argonauts  fe 

be   that   a  lack  of  knowledge  of  this 

ling   is         ■   Dg.      Thei       -    I 

3,  as  it  is    simply   placer  mining  with 

- 

•    an    idea    of    past 

be   unfavorable   to   the   quartz 

to  ient   river  channels 

•    -     Themoden 

rked  out  by  the  <  arly-day  minens. 

::.gineer.    Paradist.    CalU 
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Local   quartz  pockets  are   frequently   found  evei 

Bin  indicating  erosion  to  the  observing.  On  the 
Wilhud  claim,  near  Magalia,  of  a  very  pockety  nature  and 
worked  by  the  hydraulic  method,  the  third  largest  nuggel 
in  the  state's  histor)  was  found.  This  uuggel 
and  was  valued  a1  $13,312.  Another 
Kighed  132  oz.,  and  many  weighing  from  ~>  to  11  lb. 
[fere  also  taken  from  this  claim.  Another  great  quartz 
fcure  that  run-  for  over  90  mi.,  the  Mathewson  <1  ike. 
ha-  been  worked  almost  entirely  by  the  hydraulic  method. 
Quartz  properties  per  u  are  no!  worked  that  way.  And 
JBeee  big  decomposed  veins  cannot  be  worked  any  other 
wav  without  a  lot  of  sorting. 

in  the   foothills   the  gold   is  coarse,  and   the  dredges 
in  the  valle]    ge\    the  "dust."     This  is  only  natural  on 
I  of  the  tendency  of  gold  to  "stay  put." 

It  is  not  the  objeel  of  tin-  article  t<»  discourage  the 
sfiarch  for  pay  quartz  in  this  locality,  hut  rather  t" 
jnphasize  the  possibilities  of  tin-  ancient  river  channels, 
which   received   tin-  cream  of   many  -ion   in 

a  country  rich  with  gold.  The  richness  of  these  aeeumu- 
lations  of  gold  has  been  shown  in  many  instances,  uotably 
in  tla-  Magalia  drift  mine,  where  the  gold  was  literall) 
Bhoveled  up  oil'  certain  part-  of  the  bedrock. 

The  quart/  veins  in  this  county  have  a  record  of  total 
production  of  man)  million-  in  gold,  hut  tin-  drift  mines 
haw  produced  more  gold  in  tin-  pas!  than  quartz  mines 
ami  dredges  combined.  Much  of  the  wealth  of  the  modern 
-tieaui-  came   from   the  at  ey   had 

men  cut  through  ami  eroded  by  later  erosions,  ami  after 
the  tilting  of  the  main  blocks. 

It  niiL'ht   prove  advantageous   for  a   large  minin 
Deration  to  he  formed   to  exploit   drift  mines  onlj    and 
routine    it-    attention    to    them.      It    is    -ate    enough    and 
practical,   and   an    unentered    field,   and    the    possibilities 
of   large   profits    are   very    favorable.     The   drift    mines 
are   more    economical    in    operation    than    quartz    mines 
under  similar   condition-.      The    main    thing    i- 
Lrra\it\  workings  if  possible,  when  low-grade  gravel  may 
be  worked   at   a    profit.     This    make-   the   higher-grade 
parts  clear  gain.     Water  i-  indespensable  of  course  hut 
it   i-    abundanl    in    the    foothill    region.     An    expensive 
reduction  plant  is  unnecessary,  ami  simple  common-sense 
metallurgy   alone    i-    required.     Gravity   and    wal 
the  keynote-.     Tailings  disposal   i.-  of  the  simplest,  the 
coar-e  gravel,  free  from  grade  and  water  pi 
at  once,   mi    restraining  dams    being   necessary.     There 
is  generally   a   dry   ravine   handy    for   tailings   disposal. 
Even  the  line  -amis  are  readily  checked  with  the  gravei. 
There  is  a  remarkable  absence  of  clay  and  tine  suspended 
material   in   the  ancient  channels,  due  no  doubt   to  the 
natural  classification  of  all  streams  where  - 
eeriied.  ami  which  tend-  to  deposit  all  suspended  materia: 
in  the   valleys   In-low.     A    further   source  of  pro 
the    black   sand-   of    the   ancient    channels,    whiel 
platinum,  iridium  and  gem  stones. 

Referring  to  the  section,  it  should 
a  traverse-  rather  than  a  cro — ection,  as  the  ancient 
Breams  tan  generally  in  a  southerly  direction,  ivhile  the 
modern  streams  run  in  a  westerly.  The  tilting  of  the 
main  blocks  to  the  wesl  after  the  great  lava  flows  of  tm 
Tertiary  period   are   responsible   for  this. 

There  are  numerous  quartz  vein-  in  this  locality — 
in  fact,  a  network  of  them — hut  they  show  unmistakable 
signs  of  "Assuring  out."  while  in  nearly  all  cas 


an;  pockety  in  character,  which  makes  mining  uncertain. 
We  should  certainly  take  advantage  of  what  any 
locality  besl  affords.  It  i-  the  opinion  of  the  writer  that 
the  dmt  -  avel  nunc-,  oi  ancient  river  channel  work- 
call  to  us  unmistakably  to  explore  intelligently  and 
find   tor  ourselves  what  they  have  to  -how  us. 


Foirea^Eii  Ts°g&<dle  iira  ILeadl  asadl  Ziirac 

Imp  ad  and   zinc  du 

1916,   are    reported    by   the    I  hpart  nicnt    of   Commei 

follow- : 

Articles  am  <;ross  Weight,, Contents . 

Tons  Pounds         Dollars 

Imports: 
Lead    l 

England     7  146 

ada   3.991 

Mexico    1,210 

Chile    1,5 

Peru    211  168,042 

Total    7,003        5.122.997         202.306 

Lead-base  bullion  and  bullion: 

Mexico,  pounds .867.272  830,606 

Lead — Pigs,  bars  and  old: 

1.100  33 

Costa    Rica    114  4 

Mexico    2.539.682 

Haiti     9 

Danish     West     Iicli.-s 

•  •Int.-  240 

Total     2.554.297         183,513 

■ 

in    3,7 

via      1,574         1,454.700  44.917 

.Mexico     13, 

mala     36  949 

a     61  62,261 

3,384  2.121  .612 

French  Africa    -  500           11,185 

Total    22.502      16.1S1.936         767,829 

Mocks,  pigs,  etc.: 

Rica    744 

Panama    2.189 

Other  British   We-t   Indies 

Cuba    58.41S 

Mexico    17.579 

Haiti    1.165                      9" 

Dominican    Republic    1.043 

Brazil    lis. 779 

Ecuador     4.549                364 

Total    245,292  22,189 

Zinc  dust: 

France    B8.184 

Japan     9S.73S 

Total    186,922  41,582 

an  Exports: 

Zinc  dust 45,254  11,339 

Domestic  Exports: 

Produced' from 'domestic  ore 14.333.423      1.062.616 

Produced  from  foreign  ore 644,073 

Zinc — Pigs.  bars.  ■  ■•■ 

produced  from  domestic  ore 21.465.204      3.T- 

Produced  from  foreign  ore 10.yi7.SGa      1,0' 

Zinc  plates  and  sheets 


<DV:^-;-12j 


He  Mirairag 


The  American   need   for  ozokerite  has  heretofore  been 
largelv    met    by    import-    from    the    mine-    m    Galicia, 
Austria,  but  as  the  war  in  Europe  has  seriously  at;- 
ocean' transportation,  interest  in  the  domestic  supply  of 
this  material  has  been  stimulated.     The  -    - 

kerite  in  Utah,  the  principal  ones  in  this  country,  were 

.  •  d  by   II.   M.   Robinson,  of  the  United   S1 
logical   Survey,  in    S  ,1914. 

As  described  in  the  resulting  report,  the  ozokerite  is 
found  in  fissures  and  brecciated  zones,  principally  in  the 
Wasatch  format  _  -     Tests  made  by  the 

Bureau   of    Mini  •  ....  their    specific 

gravity,  solubility,  melting  point  and  the  frai  I 
tillat'  -  d,  and   it   i-  suggested   that 

crude  ozokerite   with   strong   denature'! 
menial  separation  of  the  refined  product  ceresin  may  be 
made. 


354 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  102.  No.  8 


Ozokerite  is  a  nonconductor  of  electricity  and  is  ex- 
tensively used  for  insulating.  Candles  made  from 
lite  have  superior  qualities.  Much  of  the  ozokerite 
mined  is  converted  into  ceresin,  a  highly  purified  product 
which  is  used  to  replace  or  mix  with  beeswax  and  has  a 
variety  of  other  uses. 

\.',,    o  eport — Bulletin  641-A — may  be  obtained 

free  on  application   to   the   Director  of  the   Geological 
Survey,  Washington,  I).  C. 
:  ■: 

Hew  PiresadoE&ft   ©f  C©l©iPSidl© 
§e!h©©Il  ©f  Miir&eg 

Howard  C.  Parmelee,  For  LI  years  active  in  scientific 
research  in  Denver  and  throughout  the  country,  and 
widely  known  as  a  chemist,  was  elected  presidenl  of  the 
Colorado  School  of  Mines  at  Golden,  Aug.  10,  1916,  suc- 
ceeding William  B.  Phillips.  He  was  chosen  unanimously 
from  among  seven  names  considered  by  the  board  of 
trustees. 

He  is  president  of  the  Colorado  Scientific  Society,  and 

for  several  years  has  been  editor  of  the  Mining  Reporh  r. 

He  is  editor,  also,  of  the  Western  Chemist  and  Metallur- 

and  Western  editor  of  Metallurgical  and  Chemical 

'Engineering,  published  in  New  York. 

Mr.  Parmelee  received  the  degrees  of  B.  S.  and  A.  M. 
at  the  TJniversitj  of  Nebraska.  He  was  chemist  for  the 
Union  Pacific  at  Omaha  for  several  years  before  going  to 
Denver,  in  L899.  His  services  there  include  connection 
with  the  Glohe  and  American  Smelting  and  Refining 
companies. 

He  was  one  of  the  organizers  of  the  Teknik  Club  of 
Denver  and  the  Western  Association  of  Technical  Chem- 
ists and  Metallurgists.  He  was  secretary  of  the  latter 
organization  for  five  years. 

He  hold-  membership  in  Sigma  \i.  honorary  engi- 
neering fraternity:  Tan  Beta  Pi,  honorary  engineering 
fraternity,  Colorado  School  of  Mines;  Alpha  Chi  Sigma. 
lical  fraternity,  University  of  Colorado:  and  the  Am- 
I  b     of    .Mining    Engineers.     Mr.    Parmelee 

will  assume  the  duties  of  president  Aug.  15. 


MicIhilgsvEa   C©lll©g|®  ©IT  Miiaes 
§ec©iadl  R©iyiinin®ini 

The  second   reunion  of  the  alumni   of  the   Michigan 

1  of   Mines,   making   the   30th   anniversary   of   the 

founding  of  the  college,  was  held  at  Houghton.    Mich., 

9  and  10. 

Notwithstanding  the  unusual  activity  in  metal  mining 

rime,  which  might   have  been  expected  to  keep 

many    from   attending,    very    few   were   so   detained    and 

the  attendance  was  gratifying,  amounting  to  upward  of 

400. 

lumni   themselves   bad   a    voice   in   making   the 

days  of  perfect  Lake  Superior  weather 

made   it   possible  to   can  plans    a  cording   to 

On  Tuesda  ed  in  the  official  reg- 

presented   several 

'<    first    used   at   the 

Panama-Pacific     Exposition.     Tuesday     afternoon     was 

■   on  the  campus,  in- 
spection of  buildings  and  equipment  and  the  renewal  of 


acquaintances  between  men  some  of  whom  bad  not  met 
for  eight  years.  Also,  that  afternoon  President  and  Mrs. 
McNair  tendered  a  reception  to  visiting  graduates  and 
their  wives.  On  Tuesday  evening  a  smoker  was  held  in 
the  college  gymnasium,  during  which  an  informal  pro-  | 
gram  of  stunts  was  given.  The  evening  opened  with  an 
address  of  welcome  by  James  McNaughton,  general  man- 
ager  of  the  Calumet  &  Hecla.  and  a  member  of  the 
board  of  control  of  the  college. 

Wednesday,  the  second  day.  started  with  a  parade 
organized  according  to  the  various  clubs  of  the  Alumni 
Association  and  led  by  the  Calumet  &  Hecla  band.  A 
buffet  lunch  was  served  at  noon  in  the  college  gym4 
nasium.  The  afternoon  was  filled  with  a  formal  program 
of  speeches,  in  which  M.  E.  Wadsworth  formerly  presi- 
dent of  the  school,  led  off  with  a  most  interesting  history 
of  the  early  days  of  the  college.  A  business  meeting  of 
tin  Alumni  Association  then  followed,  and  in  the  evening! 
the  class  dinners  were  held  at  various  places  in  Hough- 
ton.  I  lam  oik  and  Calumet. 

On  Thursday,  everyone  was  given  the  choice  of  two 
sight-seeing  trips  around  the  copper  country.  One  tooki 
in  a  number  of  the  mines  between  Houghton  and  Mo- 
hawk, while  the  other  included  the  Ahmeek  mill  and 
the  n.wcr  installations  of  the  Calumet  &  Hecla  at  Lake 
Linden.  Anion-  these  the  dredge,  regrinding,  leaching 
and  electrolytic  plants  were  of  particular  interest,  shown 
by  the  fad  that  two-thirds  of  the  crowd  selected  this  trip. 
The  reunion  closed  with  a  dance  at  the  gymnasium, 
Thursday  night.  Soon  after,  several  hundred  happy 
alumni  were  on  their  way  to  their  jobs  again,  scatters 
from  Maine  to  Arizona.  Canada,  to  Italy  and  Honduras. 
vowing;  to  return  again  live  years  later. 


Clhaef  G©Ens©Eiicdlsitedl  C©sfts 

The  report  of  the  Chief  Consolidated  Mining  Co..  Tin- 
tie  district.  Utah,  shows  that  there  were  total  shipments 
of  42,1  1 1  tons  of  ore  yielding,  after  the  payment  of  trans- 
portation, smelting  and  sampling  charges,  $742,058.  Av- 
erage gross  \alue  per  ton  was  $.'10.08.  while  the  cost  of 
smelting,  freight,  sampling,  etc.,  amounted  to  $12.47, 
leaving  a  net  average  value  per  ton  of  $17.61.  Total 
operating  costs  for  six  months  amounted  to  $276,266. 
The  cost  for  machinery  and  equipment  was  $14,!>96; 
lor  construction,  $8,320;  and  other  expenses  and  divfe 
dends  bring  the  total  up  to  $533,686.  Total  receipts 
amounted  to  $915,275,  leaving  a  net  balance  on  Juh  1. 
L916,  oi  $381,589. 

v 

Esseessav©  Taiss  .A@s©ssffira©Ea&§ 

Declaring  that  the  courts  will  grant  relief  againsl  a 
palpable  overvaluation  of  mining  property  for  the  purpose 
ol  taxation,  the  Washington  Supreme  Court  has  decided 
thai  where  gold  and  silver  lands  were  purchased  for  about 
$25,000  and  money  was  spent  for  development  work,  a 
valuation  for  a  vear  in  which  a  profit  of  $50,01)0  was  de- 
rived should  be'  reduced  from  $80,200  to  $50,000,  and 
valuations  for  succeeding  years  during  which  there  was 
either  a  loss  in  operations  or  no  development  should  he 

reduced   from   $80. and  $40,000  to  $10,000.  exclusive 

of  the  vah f  improvements.  $1,500.      (First   Thought 

Gold    Mines    vs.    Stevens   Countv.    157    Pacific    Reporter. 
L080.) 


August   i'.i.  1916                            ENGINEERING  A  \  I  >  MI\[\(;  JoTfSSTXE                                                 :;:,:, 
gi m mm niniiii 11 mill i mil nun iniiniiiiii niiiiin minimi m n iiiiimi iiimimmiu um tniHllI imimimiiiimiimi i i nmimi nun win n mm i m 

Correspoimdleiriice  amidl  DiscDuissiioini 


'■:■!,' 


LHE&nir&g 


,o<sie 


In  response  to  your  recent  invitation  for  criticisms  of 
the  program  of  the  Mining  and  Metal  Society  of  America 
for  the  reconstruction  of  the  United  States  mining  code, 
I  beg  leave  to  offer  the  following  remarks,  necessarily 
nisoiy,  as  an  adequate  discussion  would  occupy  several 
issues  of  the  Journal. 

Primarily,  I  disagree  with  the  proposal  for  the  separa 
■on  of  all  public  lands  into  mineral  and  nonmineral 
■asses.  Aside  from  the  expense  and  delay  incident  to 
any  classification  at  all,  the  practical  results  possible  to 
achieve  in  this  line  are  bound  to  be  most  inadequate.  A 
geologist,  without  the  use  of  prospecting  tools,  is  unable 
to  classify  land  accurately  even  for  coal  and  regularly 
■sdded  deposits,  while  for  other  classes  of  minerals  the 
■faculties  of  classification,  by  inspection  alone,  are  still 
Beater.  Then,  too,  what  one  generation  may  consider 
pathless  may  later  become  valuable  mineral — for  in- 
stance, the  carnotite  beds  of  Colorado  and  the  porphyry 
*  |pper  of  Bingham. 

But  why  need  we  bother  with  classification,  when  there 
is  available  the  simpler  system  of  the  Napoleonic  code,  by 
whose  operation  the  separation  of  mineral  rights  from 
Enrface  ownership  has  long  been  successfully  practiced  in 
Latin  countries?  For  our  Federal  Government  to  adopt 
this  system,  it  would  be  necessary  only  to  reserve  all 
minerals  remaining  unclaimed  in  the  granting  of  future 
patents  to  the  national  domain  and  to  abolish  the  Eree- 
hol.l  system  for  mining  land  in  favor  of  the  leasehold. 
The  latter  system  is  considered  the  more  stimulating  to 
development,  the  more  productive  and  the  more  equitable 
to  society. 

As  to  the  size  of  a  claim,  the  proposed  LO-acre  unit 
m ems  entirely  too  large.  It-  dominant  advantage,  of 
conforming  to  the  Public  Land  Survey  lines  which  are 
used  mi  the  640-acre  section,  can  be  retained  equally 
well  by  using  any  smaller  unit  obtained  by  dividing  640 
by  a  multiple  of  two.  It  simply  involves  the  fixing  of 
a  few  more  comers.  Though  there  is  much  in  favor  of 
the  Mexican  unit  of  1  hectare  ("J1-  acres),  it  is  likely 
the  Peruvian  units  of  2  hectares  (5  acres)  for  metallic 
and  4  hectares  (  10  acres)  for  nonmetallic  minerals  would 
be  small  enough  for  the  convenient  location  of  the  mini- 
mum necessary  area. 

In  the  four  proposals  that  the  number  of  claims  al- 
lowed to  one  locator  should  be  unlimited,  that  no  dis- 
co\ery  of  mineral  should  be  required  for  validity,  that 
all  new  claims  should  be  speedily  registered  at  the  near- 
e-t  Federal  land  office,  and  that  no  more  lateral  rights 
should  be  granted.  I  heartily  concur. 

The  existing  law.  by  allowing  claims  to  be  held  by  the 
locator's  own  statement  of  the  work,  performed  puts  a 
premium  on  perjury;  and  unless  some  more  efficacious 
system  of  inspection  can  be  established  than  the  p 
one.  the  work  requirement  had  better  be  abolished  alto- 
gether in  favor  of  the  areal  tax  of  Spanish  America.     If 


claims  could  be  held  by  work  alone  and  the  excess  of  ex 
penditure  on  one  claim  in  one  year  applied  without  hunt 
over  other  claims  and  future  years  such  privileges  would 
almost  certainly  be  gravely  abused.  Such  a  law  would  al- 
ow m\  mine  on  B  Inch  a  million  or  so  dollar.-,  had  been 
-pent  to  lock  up  a  whole  county  from  prospector  for  an 
indefinite  time  ahead.  The  New  York  proposal  goes  as 
far  in  one  direction  as  the  decree  of  General  Villa,  which 
prescribed  that  there  musl   he  a  continuous  active  work 

on   every    hei  tare   held,   went    ill    the  other. 

Our  adoption  of  the  leasehold  system  for  minerals  need 
net  necessaril]  mean  a  permanent  Federal  ownership 
such  as  prevails  in  Spanish  America,  whose  nations  have 
smaller  territories  and  more  centralized  government  than 
the  United  States,  [ndeed,  leasing  is  the  favorite  sys- 
tem of  exploiting  the  minerals  id'  the  Australian  States.' 
As  -'"Hi  as  any  -talc  had  amended  it-  constitution  so  as 
to  separate  mineral  and  surface  ownership  and  prohibit 
the  further  alienation  of  public  minerals,  the  privately 
located  Federal  mineral  rights  within  its  borders  could 
lie  transferred  t"  it.  The  transference  of  a  private  min- 
ing claim  from  Federal  to  -tali'  ownership  would  he  the 
equivalent  of  the  present  patenting  procedure  and  might 
well  he  done  within  the  maximum  limit  of  seven  years, 
from  date  of  location,  as  is  proposed. 

The  suggested  annual  meal  tas  of  $7.50  per  acre  ($300 
lor  t0  acres)  appears  excessive.  Would  not  the  rate  of  $5 
per  cere  he  sufficient?  In  confining  it-elf  to  metallic 
minerals  the  proposed  law  seems  needlessly  narrow,  and  I 
prefer  to  iie  hide  all  minerals  within  the  limit-  id'  one 
uniform  code,  as  Peru  does.  A  convenient  scheme  would 
he  to  divide  all  minerals  into  two  classes.  In  the  metallic 
class  could  he  included  all  underground  metallic  minerals. 
and  in  the  nonmetallic  (lass  could  he  included  metallic 
placers  and  all  surface  or  underground  deposit-  of  non- 
metallic  minerals  except  the  common  earths,  clay-,  sands 
and  stones,  which  would  accompany  the  surface  owner- 
ship.   Then  the imetallic  class  could  he  legally  bandied 

just  like  the  metallic  class,  except  that  its  allowable  size 
of  claim  could  he  doubled  and  it>  annual  work  (or  tax) 
requirement  per  acre  located  could  he  halved.2 

With  my  proposed  leasehold  system  in  elicit,  prospectors 
\\ < hi M  in  the  future  haw  to  acquire  from  the  landowners 
whatever  surface  rights  they  needed  for  mining.  The 
public  land-  could  he  sold  to  miners,  in  the  size  desired, 

at  the  same   rate  given   to  tar rs,  hut   to  facilitate  the 

acquirement  of  private  land-,  all  mining  enterprises 
should  he  given  the  same  right  of  eminent  domain  that 
i-  ii. . w  enjoyed  only  by  public  utilities,  as  in  Latin 
countries. 

In  conclusion,  I  would  criticize  the  proposed  law  as 
more  empiric  than  scientific  in  that  it  sets  out  to  patch 
up  the  baseborn  mining  code  of  1872  rather  than   t<>  con- 


'"Mineral  Laws  of  Australasia."  by  A.  C.  Veatch,  Hull. -tin, 
United    Stat<  I    Survey,    No.    525. 

-"Natural  Taxation  of  Mineral  Land,"  by  the  writer.  Min. 
and  Scien.    Press,    November,    1916 
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strucl  an  entirely  oew  code  based  on  the  correct  relation 
of  mankind  to  the  earth  in  a  democratic  industrial  society 
and   the  experience  of  other  nations  in  handling  their 

mineral  lands.  The  whole  proposed  law  also  seems  too 
much  in  awe  of  that  bugaboo  of  the  conventional  lawyer, 
ancieni  "vested  rights,"  which  are  too  often  but  actual 
wrongs,  that  canker  society  at  it-  vitals.  Should  not  a 
new  code  hew  to  the  line  of  scientific  equity  and  refuse  to 
continue  hoary  injustices  or  absurdities  any  longer  than  is 
expedient  for  all  concerned?  In  this  way  we  may  continu- 
ally harmonize  our  law  with  our  social  development  and 
avoid  any  such  destructive  internal  convulsion  as  we  now 
behold  with  horror  in  Mexico. 

In  my  new  hook  on  Mexico,3  there  is  explained  a  plan 
I'm-  the' recovery  (through  progressive  taxation)  by  the 
nation  of  its  rights  to  nonmetallic  minerals,  which  were 
mostly  alienated  by  rhe  venal  mining  law  of  1883.  All 
such  minerals,  not  actually  held  for  mining  purposes, 
would  thus  in  a  few  years  revert  to  the  government,  and 
the  whole  unoccupied  mineral  area  of  Mexico  would 
again  be  open  to  the  prospector.  E.  B.  Brinsmade. 

'  St.    Louis,   Mo.,   July   31,    1010. 
y. 

How  &<a>  SelH  av  Miirae 

Your  reference  to  this  interesting  subject  in  the  Jour- 
nal of  July  29  is,  as  you  say,  just  as  pertinent  as  when 
first  published  in  1908,  and  from  many  letters  received 
it  is  evident  that  your  suggestions  have  been  acted  upon. 
I  frequently  receive  communications  asking  if  such  and 
such  a  mining  proposition  would  be  of  interest  to  my 
clients,  from  owners  or  operators  who  have  undoubtedly 
obtained  my  name  from  the  professional  directory  in  the 
Journal. 

While  this  may  place  the  vendor  in  touch  with  some 
one  who  is  willing  to  buy  or  develop  property,  there  is 
another  point  of  equal  or  greater  importance;  that  is, 
a  description  of  the  property  offered.  An  intelligent  de- 
scription of  that  for  which  the  applicant  is  trying  to 
secure  capital  is  the  last  thing  lie  thinks  of  securing  and 
the  first  for  which  the  capitalist  asks. 

It  may  be  discouraging  to  the  man  with  a  mine  to  sell 
to  read  the  reports  of  some  of  the  larger  companies  telling 
how  many  hundred  propositions  they  turn  down  annually, 
hut  should  he  make  inquiry,  he  would  probably  find  that 
;v;  or  more  had  been  declined  because  insufficient  data 
accon  report  to  enable  the  purchaser  to  form 

an  intelligent  idea  of  what  the  owner  wished  to  sell. 

While  I  have  kept  no  record  of  these  points,  it  is  my 
impression  that  less  than  half  the  reports  submitted  to 
companied  bj  any  maps  at  all;  property  maps 
are  not  rare  Inn  full  mine  maps  are  so  rare  as  to  be  in- 
teresting ind  can  me  to  hunl  diligently  through  the 
accompanying  reports  for  some  indication  of  what  had 
been  found  in  the  various  openings  shown.  And  when  it 
of  a  property  that  is  for 
this  i-  30  verj  ran  indeed  that  when  it  does  come 
an  engine,  ,,;,,,,  0f  having  made  a 

find  even  befon  he  ha  had  an  opportunity  to  examine 
the  figure-  in  ,'. 

I1  could  only  be  opened  to  the  real- 

ization of  tfo  nail  amount  of  money  spent 

in  careful   sampling,   assaying  and  recording,  produced 

k1'E1  Lajifun.lis.no  M,  .  cano;  su  Origen  y  su  Remedio," 
published    by    Federal    Department   of   Fomento,   Mexico   City. 


much  more  satisfactory  results  than  a  greater  amount 
spent  upon  a  verbose,  pseudo-geological  report  by  an  "ex- 
pert" signing  his  name  with  B.S.,  M.E.,  member  A.I.M.E., 
etc.,  etc.,  there  would  not  he  so  many  disappointed  owners 
leaving  New  York  after  a  vain  endeavor  to  secure  interest 
in  their  mining  ventures. 

The  report  by  the  owner  or  practical  miner  is  generally 
about  as  useless.  A  man  may  know  his  mine  from  top  to 
bottom  and  from  end  to  end;  he  may  know  where  to 
find  new  orebories  and  know  where  they  are  absent,  and 
yet,  if  unable  to  tell  in  simple  language  just  what  he  has 
and  what  he  knows,  his  knowledge  will  be  of  little  use 
in  selling  his  mine. 

When  an  owner  is  told  what  it  lacking,  he  is  apt  to 
feel  that  his  integrity  has  been  brought  in  question  and 
can  seldom  be  made  to  see  that  it  is  necessary  or  advisable 
to  go  to  the  expense  of  acquiring  and  furnishing  informa- 
tion which  the  purchaser  would  have  to  duplicate  in  the 
event  of  the  latter  becoming  interested. 

This  statement  applies  not  only  to  the  owners  of  pros- 
pects, small  mines  and  to  men  of  limited  business  experi- 
ence,  hut  to  men  of  large  affaiis  and  owners  of  large 
mines.  The  information  asked  for  by  the  purchaser  is 
not  expensive  to  secure,  and  is  of  as  much  benefit  to  the 
owner  as  to  the  purchaser. 

Late  in  July  there  came  to  New  York  the  representa- 
tive of  a  gold-silver-copper  property  in  the  Southwest. 
The  owners,  who  are  known  to  a  great  many  of  your  read- 
ers personally  or  by  reputation,  had  made  a  report,  the 
most  interesting  part  of  which  was  a  small  mine  map 
showing  certain  areas  mined  out,  with  the  tonnage  pro- 
duced from  certain  stopes  and  the  smelter  returns  from 
those  shipments. 

As  to  the  value  of  the  material  remaining  in  the  mine, 
it  -vas  stated  that  1)00,000  tons  of  $8  to  $9  was  developed, 
hut  not  a  single  figure  or  drawing  was  given  to  enable 
the  purchaser  to  form  an  idea,  intelligent  or  otherwise, 
as  to  where  such  ore  existed  or  how  the  value  was 
determined. 

Tin1  owner's  representative,  the  superintendent  of  the 
mine,  could  throw  no  light  on  the  subject.  "The  owners, 
whose  reputation  you  know  to  be  unimpeachable,  have 
made  this  statement,  and  I  consider  that  quite,  ample  for 
securing  the  attention  of  financiers,"  was  about  all  that 
the  representative  could  say.  The  price  was  in  the  millions. 
several  of  them.  The  last  heard  it  was  going  the  rounds 
ami  meeting  with  the  usual  reception  for  lack  of  infor- 
mation and  yet  it  may  be  something  worth  several  millions 
in  spite  of  the  handicap  given  it  by  its  owners. 

You  have  told  some  of  your  readers  where  to  look  for 
buyers,  please  ask  them  also  to  tell  what  they  have  to  sell. 
And  the  easiest,  cheapest,  and  best  help  in  this  direction 
is  that  offered  by  a  complete  sample  map  of  the  property. 

Westbury,  L.  I.,  Aug.  2, 1916.  F.  F.  Shaepless. 


The  Kennecott  Copper  Corporation  produced  10,750,- 
<)()<)  Ik.  of  copper  in  July,  1916.  The  production  for  the 
last  ten  months,  including  July,  is  given  in  the  accom- 
panying table. 

Lb.  Lb. 

July    10,750.000    February 9,750.000 

■tune    10.500.000    January    10,000.000 

May     10.500.000    December    10,500,000 

April    10,500.000    November    10.000,000 

March     10,150,000    October    10.000,000 
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Tlhe  Tfiwesiftesaedl  IR^aEwsv^  Sforiilkle 

During  the  last  week  the  nation  has  been  threatened 
by  a  combined  strike  of  the  railway   engineers,  firemen, 

ductors  and  brakemen,  that   would  tie  up  the  traffic 

of  the  entire  country.  The  four  brotherhoods  stated 
plainly  that  it  was  their  intent  inn  to  do  just  that  thing. 
Tins  made  a  national  emergency  of  the  matter,  and  it 
was  taken  to  the  President  of  the  United  States,  who 
intervened  For  the  reason  that  it  had  become  a  national 
matter.  Up  to  the  time  id'  our  going  to  press,  Wednesday 
afternoon,  no  solution  has  been  reached. 

The  demands  of  the  railway  men  crystallize  in  an 
eight-hour  day  and  time-and-a-half  lor  overtime.  The 
existing  organization  of  railway  divisions  does  not  permit 
of  an  eight-hour  day  and  no  overtime.  Both  the  men 
and  the  managers  know  that  the  crux  of  the  matter  is 
the  "overtime."  The  labor  leaders  see  dangling  within 
apparently  easy  grasp  the  acme  of  their  present  hopes  and 
desires — namely,  two  days'  pay  for  one  day's  work.  The 
railways  cannot  stand  any  such  thing  with  their  present 
limitations.  Here  is  where  the  interests  of  the  public 
come  into  consideration. 

The  New  York  Sun  put  the  case  concisely  and  ex- 
cellently when  it  said  : 

Obviously,  the  eight-hour  clay  means  greater  expense  to 
the  railroads;  that  spells  higher  rates  for  the  public  to  paa 
The  treasuries  of  the  carriers  can  pay  out  in  wages  no  more 
than  the  public  puts  into  them  for  transportation.  Already 
the  railroads  have  been  crippled  by  regulation  that  limited 
their  earnings  on  one  side  while  it  increased  their  expenses 
on  the  other.  This  has  hampered  their  growth,  impaired 
their  service  and  restricted  their  usefulness  to  the  public. 
Greater  burdens  must  be  offset  by  increased  incomes;  and  the 
necessary    revenues    can    be    extracted    from    only    one    source. 

This  whole  business  is  becoming  well-nigh  unbearable. 
Is  a  labor  monopoly  of  400,000  men.  dominated  by  a 
few  leaders,  to  be  permitted  to  throttle  the  nation  and 
jeopardize  the  interests  of  its  100,000,000  population? 
There  has  got  to  lie  some  permanent  settlement  of  this 
great  problem,  and  it  has  got  to  be  soon.  When  the  four 
railway  brotherhoods  united  in  a  common  interest  they 
directed  their  efforts  toward  the  creation  of  a  crisis,  and 
the  crisis  has  come. 


Salves'  Pra©©  Fltmcftiac&tlaoinis 

The  price  of  silver,  which  reached  a  maximum  this  vcar 
about  the  middle  of  May  at  ?7i/8c.  in  New  York  and 
37d.  in  London — the  highest  lor  many  months — fell  off 
gradually  but  with  some  variations  to  63c.  in  New  York 
about  the  middle  of  June.  With  various  fluctuations  it 
reached  61c.  in  New  York  and  30%d.  in  London  on 
Jul]  11,  and  has  since  varied  between  61  and  f>:!V|c.  in 
New  York,  with  no  marked  tendency  visible.  The  de- 
:mand  for  silver  from  the  European  mints  which  sent  the 
,  price  up  in  May  was  satisfied  for  the  time  being,  though 
it  is  by  no  means  at  an  end:  at  any  rate  the  pressure 
to  buy  became  less  urgent,  and  supplies  were  more 
plentiful.     There   is   every   reason  to  believe  that    mint 


buying  will  lie  renewed  before  long,  and  that   it  will  he 

more   or  1 i  inuous   for  some   tunc.     The    pos  ible 

approach  of  peace  will  not  slop  it  ;  indeed  it  maj  inci 

the  demand  when  Germany  and  Austria  may  e e  into 

the  market  as  five  buyers.     Both   nations  will   probably 
heed  silver  currency  in  large  amounts. 

The  release  of  the  mint  buying  pressure  had  something 
to  do  with  the  fall  in  price  of  the  while  metal,  hut 
another  cause  was  active.  The  situation  in  the  far  East — 
usually  a  heavy  taker  of  silver — has  been  anomalous. 
India  has  no1  been  a  liberal  buyer  in  the  London  market 
for  some  months;  while  in  China  the  usual  conditions 
have  been  reversed.  Owing  to  the  disturbed  conditions 
in  that  country  silver  accumulated  in  the  treaty  ports, 
where  it  hail  been  sent  for  safety,  less  being  required 
for  business  purposes.  At  the  same  time  the  moratorium 
on  debts  granted  by  the  government  decreased  the  quan- 
tity required  lor  current  use.  The  Chinese  sought  to 
utilize  the  supplies  thus  accumulated  and  For  the  past 
two  months  China  has  been  a  seller  and  not  a  buyer  of 
silver.  Statistics  do  not  show  the  exact  quantity  taken, 
lint  good  authorities  estimate  that  it  has  been  not  far 
from  33,000,000  o/..— 13.000,000  oz.  com-  to  Russia 
and  20.000,000  oz.  to  India;  the  latter  quantity,  of 
course,  being  a  direct  deduction  from  the  usual  purchases 
in  London. 

This  quantity  of  silver,  it  is  thought,  is  near  the 
maximum  which  China  can  spare,  and  it  may  not  be 
Ion-  before  buying  for  that  country  may  begin.  Much 
depends  upon  political  condition-,  but  the  circulating 
medium  must  he  down  to  a  low  point  now.  and  any 
revival  in  business  activity  will  demand  a  large  increase. 
The  lower  current  pnecs  in  London  serve  to  encourage 
Indian  buyers,  who  have  watched  the  market  very  closely 
and  seem  to  come  in  on  every  downward  reaction. 
Renewal  of  mint  buying,  which  is  possible  and  even 
probable  at  any  tunc,  may  !«■  expected  to  sustain  or  ad- 
vance pri.es.  Demand  in  this  country  for  silver  for  use 
in  the  arts,  especially  for  the  silver  salts  used  in 
photography,  has  been  very  good,  much  better  than  usual. 
Supplies  are  not  overabundant,  there  being  a  considerable 
ease  in  the  quantities  sent  from  Mexico,  which  has 
been  only  partially  made  up  by  the  moderate  increases  in 
the  United  State-  and  Canada.  There  i-  no  pressure 
to  sell  silver,  though  there  is  sufficient  disposition  to 
supply  the  market  with  all  that  it  will  take.  India  is 
fairh  prosperous  and  will  turn  to  London  again  as  soon 
as  China   ha-  sold  all   she  can   -pare. 

So   far  a-  can    I  QO    important  fall   in  prici 

js  at  all  probable,  and  an]  considerable  change  will  1 
in  the  other  direction.  The  present  speculative  change 
of  j  Few  cents  at  a  time  may  and  will  continue  a 
as  there  is  an  opportunity  to  deal  and  a  degree  of  un- 
i  ertainty  about  the  future.  We  do  not  anticipate  a  return 
to  the  bigh  prices  of  May.  much  less  to  the  level  below 
50c.  per  oz.  which  was  current  a  year  ago.  Whether  the 
approach  or  conclusion  of  peace  may  bring  about   rai 


3.58 


ENGINEERING  AXD  MINING  JOURNAL 


Vol.  102,  No.  8 


-  disturbances  which  would  affect  silver  as  well 
as  everything  else  is  a  question  on  which  there  arc  widely 
livergent  opinions.  At  present  thai  seems  too  far  in 
.lie  future  and  too  uncertain  to  affect  the  present  position 
eriously. 


a  seller  fails  to  make  shipment  at  the  specified  time,  his 
contract  vanishes.  This  has  been  a  feature  of  some  of 
the  foreign  business,  in  which  connection  shipments  have 
been  hampered  for  a  long  time.  The  wise  seller  has, 
therefore  lately  been  especially  fore-handed.  If  he  had 
contracted  to  ship  some  spelter  in  July,  he  endeavored 
to  get  it  off  in  June  and  thus  make  sure  of  it. 

In  dome-tic  business,  and  especially  in  business  in 
brass  special,  the  failure  of  a  shipment  to  come  within 
the  guaranteed  limits  is  seized  immediately  by  the  buyer 
as  a  sound  reason  for  rejection  and  abrogation  of  the 
contract.  An  offer  by  the  seller  to  replace  the  lot  is 
not  entertained.  Of  course,  all  business  in  spelter  does 
not  stand  upon  such  a  loose  footing.  In  most  cases  the 
relations  between  buyers  and  sellers  are  amicable  and  are 
founded  upon  mutual  good  feeling  and  the  desire  to 
continue  to  do  business  with  each  other  during  years  to 
come.  In  many  cases,  also,  the  failure  of  a  shipment 
to  come  within  the  guaranteed  limits  is  stipulated  con- 
tractually to  be  not  a  ground  for  rejection,  hut  simply 
I'm'  penalization  according  to  a  scale.  Tt  is,  perhaps,  a 
little  unfortunate  that  the  American  Society  of  Testing 
Materials  should  have  formulated  a  new  rule  at  a  time 
when  market  conditions  were  in  such  confusion  and  with- 
out giving  adequate  opportunity  for  discussion  among 
producers  and  consumers,  or- rather  among  smelters  and 
manufacturers,  although  both  parties  were  represented  on 
this  committee  by  distinguished  authorities. 


iiumg§  ©ft  SjpeMeip 

iii  the  Journal  of  July  8  we  discussed  the  sampling  of 

-pclter.   indicating  the  difference  in  the   points  of   view 

of  the  producers  ami  the  consumers,  especially  the  brass 

makers.      We    remarked    that    "the   specifications   of   the 

American    Society    for  Testing   Materials   require  as   to 

sampling  only  that  til  least  10  slabs  shall  be  drawn."'   This 

was  technically  in  error,  for  at  a  meeting  of  that  society 

about  the  end  of  June,  its  specifications  were  amended  so 

as   to   require  that    10  slabs  shall  be  drawn  at  random. 

Our  editorial  was  written  a   month  or  more  previous  to 

its    publication,    and    when    it   was    published    the    report 

of  the  society's  meeting  hail   not  come   to  our  attention. 

It    is   probable   that  the  matter  came  before   the  society 

in  the  same  way  that  it  came  before  us.  and   the  society 

was  quick  to  make  its  specifications  precise  in  Ibis  respect. 
In  the  new  specifications  the  contention  of  the  brass 
maker  is  upheld,  and  the  producer  making  a  guarantee 
of  spelter  is  now  required  practically  to  insure  that  every 
slat)   will    be   within   the   specified    limits.      An    ordinary 

arload— 50,000  lb.— of  spelter  comprises  W0  to  960  slabs, 
and  in  drawing  only  10  thereof— 2','  or  less— the  idea  •<( 
average  composition  is  thrown  to  the  winds.  The  only 
safety  of  the  smelter  will  be  what  we  suggested;  namely, 
to  remelt  his  spelter,  unless  it  is  being  produced  from 
an  unusually  pure  and  uniform  ore.  The  producer  of 
electrolytic  spelter  will  have  less  trouble  in  this  respect, 
for  his  cathodes  have  to  go  into  a  large  melting  furnace 
anyhow.  Sonic  producers  of  electrolytic  spelter  have 
already  commented  to  us  upon  tin-  noteworthy  uniformity 
of  their  product. 

'Flic  American  Society  for  Testing  Materials  did  an- 
other important  thine-  at  ifs  last  meeting;  namely,  the 
creation  of  a  new  class  of  spelter — "Selected-' — coming 
in  between  Prime  Western  and  Brass  Special.  This  was 
-imply  coming  info  line  with  a  custom  that  had  developed 
in  th<'  trade  during  the  last  18  months,  during  which 
time  there  has  been  greai  discrimination  among  spelters 
according  to  their  composition.  In  fact,  the  official 
eat:. ei  has  been  largely  disregarded,  spelter  of  the 
superior  kind-  having  been  sold  to  a  large  extent  by 
specific  analysis  rather  than  by  the  official  classification. 

There  are  a1  present  more  disputes  with  respect  to 
the  sampling  of  spelter  than  in  normal  times,  owing 
to    (i|1  conditions.      Manufacturers 

were    '  af    16c.    per   lb.   under   con- 

several  months  ago,  the  price  lor  spelter 
having  in  the  meanwhile  declined  to  about  8c.  per  lb. 
ff   the   manufacturer  had    purchased   his   spelter   simply      al    the   first   matter,  copper  sold  to  an  American 
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Congress  has  not  yet  finished  the  making  of  the  new 
tax  law.  and  as  yet  nobody  can  say  what  it  is  going  to 
he.  The  Senate  evidently  has  made  up  its  mind  not  to 
tax  copper  especially,  being  clearly  impressed  by  the  force 
of  the  arguments  respecting  the  unfairness  of  such  a 
tax.  The  latest  idea  of  the  Senate  appears  to  be  to  levy 
a.  tax  id'  10%  on  the  net  profit  in  the  manufacture  of 
war  munitions  and  a  tax  of  5%  on  materials  entering 
into  munitions.  Thus  both  copper  and  cotton  and  many 
other  things  will  be  subject  to  a  tax  so  far  as  they  are 
used  fur  munitions.  The  latter  proposal  embodies  features 
that  are  both  humorous  and  perplexing,  and  probably 
sonic  nf  other  kinds  also. 

The  humorous  feature  is  the  realization  that  the  pro- 
posal means  a  tax  on  cotton  in  so  far  as  it  enters  into 
the  manufacture  of  munitions.  This  excited  the  ire  of 
the  Southern  senators,  who  had  been  not  only  complacent, 
but  also  eager,  when  the  idea  was  to  tax  copper  only,  i 
It  makes  all  the  difference  in  the  world  whose  ox  is  being 
gored. 

The  perplexing  features  are  the  handicap  that  it 
puts  on  the  domestic  manufacture  of  munitions  and  the 
trouble  as  to  how  profits  are  to  be  determined.     Looking 


to  cover  ordi  lj    taken   for  his  own  goods  the 

■  onsequence  to  him, 
although  his  failun  I  agi  t  coi  ditions  better 
might  ha  i  ag.  If,  ho  rever,  the  manu- 
facturer had  o  ,  irements — which  to  a 
eonsideral  ,.  tin-  eas&—he  was 
confronted  bj  .  and  possibly  calamitous,  loss. 
That  has  been,  tl  i  l0tive  for  buyers  to 
get  out  of  their  o  could  and  naturally 
they  have  held    ;,  ,    .,.,.  thereof,      [f 


facturer  of  munitions  will  be  taxed  at  the  rate  of  5% 
on  the  profits  of  its  sale  to  munition  manufacturers. 
The  manufacturer  will  then  be  taxed  10%  upon  the 
profits  of  his  business.  But  if  the  copper  were  shipped 
to  Europe  and. there  used  in  making  munitions,  it  would 
escape  all  taxation.  As  one  Republican  senator  expressed 
it.  this  is  putting  the  "reversed  English"  on  the  pro- 
tective tariff. 

Looking   at  the  other  matter,  how  is  the  tax  of  5% 
on  the  component  parts  of  munitions  to  be  determined? 
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According  to  one  view,  the  miner,  the  smelter,  the  refiner 
mill  any  middle  man  having  to  do  with  the  business  will 
Mich  lie  subject  1"  a  tax  on  their  profits.  Tims  also  with 
cotton.  But  how  is  the  copper  miner  or  flie  cotton 
grower  going  to  know  whether  his  product  is  going  into 
the  manufacture  of  munitions  or  not,  and  in  many  cases 
how  is  he  going  to  determine  his  profit?  Another  view, 
which  appears  to  be  thai  of  the  Finance  Committee  of 
the  Senate,  is  thai  the  only  person  or  corporation  I"  be 
taxed  is  the  one  thai  sell-  the  copper  or  other  products 
to  the  munition  manufactui  ts.  A  natural  consequence 
of  this  would  he  thai  the  copper  producers,  like  the  cotton 
producers,  would  sell  their  product  through  brokers  to 
the  munition  manufacturers,  so  that,  only  the  hroker's 
profit  wmihl  hi'  taxed. 

It  is  evident  that  a  lot  more  thinking  and  tinkering 
has  e-ot  to  he  done  before  Congress  will  he  able  to  produce 
;i  workable  excise  measure  upon  the  lines  on  which  its 
thoughts  are  running. 


Senator  Sherman  of  Illinois  is  undoubtedly  a  brave 
man.  In  the  Senate  on  Aug.  1  1  he  characterized  Samuel 
Gompers  of  the  American  Federation  of  labor  as  a 
"public  nuisance"  and  added,  "There  is  no  more  tyran- 
nical, outrageous  injustice  than  that  of  labor  leaders  who 
live  on  the  sweat  of  other  people's  brows."  Fancy  the 
temerity  of  a  senator  saying  such  a    thing! 

Recent  news  dispatches  have  directed  attention  to  the 
proposed  purchase  by  the  United  States  Government  of 
the  Danish  West  India  Islands.  As  pari  of  the  purchase 
price  this  Government,  it  is  said,  is  to  relinquish  what- 
ever claims  it.  may  have  in  Greenland  in  favor  of 
Denmark.  It  is  of  interest  to  note  that  there  is  small 
possibility  of  mineral  exploitation  in  the  Danish  West 
Indies,  while  there  may  he  some  of  importance  in 
Greenland.  Like  Alaska,  Greenland  may  some  day  be- 
c source  of  mineral  wealth. 

A  taciturn  Hungarian  drill  runner,  cordially  disliked 
by  the  other  miners,  was  given  a  one-man  drill  and  a 
heading  to  himself  b\  the  discerning  boss.  Bui  even  there 
he  could  not  escape  the  results  of  his  unpopularity.  One 
day  some  bright  mind  conceived  the  idea  of  filling  the 
oil  chamber  on  the  Hun's  drill  with  oil  of  asafetida  while 
the  llun  was  bringing  in  a  stull.  Thereupon  starting 
up  his  drill  the  asafetida  quickly  contaminated  'he  drill 
exhaust,  filling  the  heading  with  staggering  fumes  of  rot- 
ten eggs.  Presently  the  foreman  on  his  morning  round  met 
the  Hun  on  his  way  to  the  shaft  with  the  drill  on  his 
shoulder.  "Well,  what's  the  matter  with  you  now?"'  he 
growled,  eyeing  the  drill  sharply.  "D —  —  drill  ii 
was  the  disgusted  reply,  "somebody  give  him  poison." 

V 

The  New  York  Sun  was  in  its  besi  form  when  it  wrote 
BE  follows  about  matt  lie-:  We  affirm  that  never  since  the 
invention  of  Inciters  have  the  matches  furnished  to  a 
free  and  independent  people  been  so  unfit,  useless  and 
dangerous  as  those  that  are  in  circulation  under  the  mis- 
leading title  of  "safety"  at  the  present,  moment.  We  do 
not  refer  to  the  waxed-paper  abominations  designed  to 


hum  the  interim  of  the  user's  hand;  thesi  n  no  worse 
than  they  always  have  been,  because  deterioration  in  their 
quality  and  increase  in  the  peril  consequent  on  their  use 
are  impossible.     We  have  in  mind  the  common   wooden 

sticks,    brown    lipped,   which    are   alleged    to   strike  onl)    on 

the  box  and  which  as  now  compounded  won't  strike 
anywhere.  Their  stick  are  cut  across  the  grain  or  else 
so  crushed  in  preparation  that  the]  have  no  strength. 
The  composition  which-  habit  promises  will  ignite  them 
is  of  a  granite  consi  tencj  and  tear-  the  prepared  paper 
from  the  -i,|e  df  the  box.  The  inflammable  material 
grows  constantly  les<  potent;  the  foiled  striker  scratches 
again  and  again  with  no  result  until  in  desperation  he 
exerts  his  strength,  acquires  a  light  and  has  tie  plea  un 
of  seeing  the  broken   torch  burn   a   hole   in  his  coat   or 

trousers  or  set  fire  to  the  papers  on  his  desk.  We  expect 
to  he  told  that  the  war  has  absorbed  all  match-head 
materials  and  that  the  manufacturers  cannoi  gel  the 
stull'  they  need  to  make  a  satisfactory  mixture.  But  the 
war  had  not  necessitated  the  introduction  of  crossgrain 
sticks,  knotholes  or  machinery  that  breaks  the  wood  half 
way  through  before  the  ultimate  consumer  is  permitted 
to  endanger  his  life  with  the  completed  article.  Not  is 
the  war  responsible  for  the  ingenious  device  of  affixing 
the  chemical  compound  to  the  stick  in  a  manner  that 
allows  it  to  drop  oil'  before  the  match  is  taken  from  the 
box  or  when  it  is  applied  to  the  striking  surface.  Prob- 
ably the  Gulf  Stream  must  hear  the  burden  of  this.  It 
is  guilty  of  everything  that  is  not  charged  to  the  war. 

p.-    .i.iiin  ii    Carrol] 
Tie    piston   man   in  eighty-four, 

Crimped    caps    between    his    teeth, 
He's  gone;  you   won't  see  him  no  more, 

We're    buyin'    him    a    wreath; 
When    w     said    he'd   get   hurt   sonic    day, 

ii.     only    laughed    and    cursed, 
He'd    still    be    walkin'    round    if    he'd 

Remembered   "Safety    First." 

Mike    Starfc    jumped    ofl     .1     mrvin"    train, 

Stepped    on    a    pile   of   steels. 
lie  lost  his  footin',  down  lie  came. 

Pell    underneath    tie    wheels. 
They    hat!    to    cut    a    leg    and    arm. 

He's    don,,    for    now,    for    - I. 

But    hv'il   a  -never  come   Io   harm 

Had    Ii.     guarded    as    hi     should. 

A    Cousin    .lack    named    Jimmy    Hoss 

Was   samplln'    in    a 
He,    careless,    put    a    board    1 

And    said.    "I    hope    sin-    sta 
And    then    away    up    near   thi     top, 

He    loosed    a    bloodj     stull. 
It   was   a    ninetj    six   tool    drop 

1 1.       in  <   hed    his    bloomln'    skull. 

The     raise-man      'cross     In     thirty     place, 

.1    to   holli  r    in  e 
He'd      .I..!'       ..'    us    in    1  he    fai  1 

If   he'd    been    three    feel    higher, 
Tlic    cut    hole    didn'l     throw    much    muck. 

And    so    we   got   away; 
And    now    we    thank    our    streak    of    luck. 

That   we're  alive   today. 

The   fellows   who've   been  thru    the    mill, 

A    workin'    underground, 
Pay  "Watch   yours. -if."  no  others   will. 

lied — that's    what    they've    found; 
There's  lots  of  things  can  happen, 
But    the   come  and    «  orsi 

.  1 1    ca  ic-'ht    nappin' 
And   forget   that   "Safety's  First." 
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NATURAL  GAS    RES'  "    RCES  OF   PARTS  OF  NORTH  TEXAS. 
A  By   Eugene    Weslej    Shaw    and    George    Charlton   Matson. 

u,M,    Notes    ..„    tin-    Has    Fields    of    Central    and    Southern 
Oklahoma        Bj     Carroll     ll      Wegemann.      Pp.    129,    lllus. 
Bull.    629,    U.   S.   Geological    Survey.   Washington. 
i,     rRACTS     OF     CURRENT     DECISIONS    ON    'MINES    AND 
miniw;    friiJ]  ootolhi:  To  niruMKHii,   I9i».     By  J- 
W.   Thompson.      Pp.    74.      Bull.   lis.   U.   S.   Bureau  o£  Mines, 
Washington. 
MINERAL   RESOURCES  OF   MICHIGAN,   WITH   STATISTICAL 
run. IS    MK      'lIMlilVTInX    AND    VALUE    OF    MINERAL 
PRODUCTS     FOR     1914     AND     PRIOR    YEARS.       With     a 
.      ,.,,     Michigan    Copper    Deposits    by    R.     E.    Hore. 
red     under     the     direction     ot     R.     C.     Allen        "J**?- 
pp    359     illus       Publication   19,  Geological    Series  16.   Mich- 
igan  Geological   and    Biological   Survey,   Lansing,   Mich. 

INSTRUMENTS     FOR     RECORDING    CARBON     DIOXIDE    IN 
FLl'F    C\SES       J.    F.    Barkley    and    S.    B.    Flagg.      Pp.    60, 
illus.      Bull.   91,   U.   S.   Bureau  ot  Mines,   Washington. 
THE    ANALYSIS  OF  NONFERROUS  ALLOYS.     By  Fred  Tbbot- 
son   and    Leslie   Aitchison.      5%x8%,    pp.    230,    illus.     Long- 
a   &    Co.,    New    York. 
The    authors,    who   are    in    the   metallurgical    department   of 
Sheffield  University,  have  aimed  to  produce  a  hook  which  shall 
bi    oi   assistance   both    to   the   student  and  to  the  prac- 
ticing  anal-,  st.      It    is  the  most   l iern   textbook  we  have  seen 

in    applying    modern    physical    chemistry    to    the    discussion    of 
the   analyst's    problems   and    seems  well   worthy   of  a   place   in 
the  chemists   libi  ary. 
PATENTS  RELATING  TO  OIL-FLOTATIoN    LKoOESSES.      By 

"      R.  S    Lew  is  and  O   C.  Ralston.     Pp.  56,  Bull.  8,   Utah  Sc I 

,      Mines,    Salt    Lake    City,    in    cooperation    with    the    U.    b. 
I  :         .hi     of    .Mines 
A    list    of   U.    S.    patents    that    have    been    granted,    pertain- 
ing   to    flotation    processes    of   ore    concentration.      No    foreign 
patents   are    included,    but   since   most    foreign    inventors   have 
taken   out   patents  here,  the  list  is   fairly  complete. 
THE  CANADIAN  MINING  MANUAL,  1915.     Edited  by  Reginald 
E.  Hore.      7x9%,   pp.    132,    illus.;   $2.     Mines   Publishing  Co., 
Toronto.  Canada, 
■lie    avowed  object  of  this  publication   is  to  carry  to  other 
countries  reliable   information  concerning    the  mines  and  min- 
eral   ,     sources  of  Canada      The  editor  of  the  "Canadian  Mining 
Journal"   is   peculiarly  well   fitted   for  such  a  task  and.  as  con- 
fidently anticipated,   the    book   is   found   to   do   the   editor  and 
his  colli  boratoi      credit    in  achieving   the  apparent   success   of 
theii    object.     The   work   gives  statistics  of  production,  mining 
,!.     ,d, ml-  and  lists  all  the  operating  mining  compan- 
ies alphabetically.      The    main    features    of    mining    in    Canada 

'I..I   bj    echnical  descriptions  easily  understood  by 

the  layman. 

LEAD     \XI)    ZINC    DEPOSITS    IN    ONTARIO    AND    EASTERN 
CANADA       Bj     W.    L.    Uglow.      Twenty-fifth    Annual    Re- 
port   of   Hie   Ontario   Bureau   of  Mines.    1916,    Part    II.      Pp. 
56     with   maps.      King's  Printer,  Toronto. 
The    demand    for    metals    created    by    the    war    has    drawn 
the    extensive    undeveloped    resources    of   Ontario 
and    has    resulted    in   legislation    by   the   Canadian   government 
einent    of    the    lead    and    zinc    mining    indus- 
i    is  based   upon   an   examination  made 
by  the   writer  of   mini       i    i     operties  west  of  Quebec  City  and 
of    the    western    end    ..f    the    Sudbury    basin,    special    at- 
tention   being    given    t..    occurrences    in    the    southeastern    part 
of  Ontario.     As   the  zinc  and  lead  deposits  of  Eastern  Canada 
arc    of    different    well    marked    types,    a    genetic    classification 
ode    of    origin    has    been    adopted.       The     re- 
port   draws   attention   to  certain   areas   which   deserve   a   more 
havi     received,   especially   the 
■    i       i.u.    of   Lake  Superior,   which   are 
li.    of    investigation    on  account 
i     i  i  nt    mining    operations    for 

lead  condu    ted    in    only    three   localities   in 

i  .i.i. et     for    the    i. induct    of 

:i  i    Wi  Hand,  Ont.,  oper- 
ating on  a  small  Th<    lead   smelter  of  the  North   Amer- 
i      Ont.,    has    been    idle    for   three 
1         i1    may   shortly   be   blown 

THE        I'                                                D      HEAT      TREATMENT     OF 
berl     Sauveur,    professor    of 
;                                    raphy  in  Ha  rvard   University  and 
.  i  i  I logj       See. .mi    Edi- 
tion,   n                                                    ""l;     in.;    pp.    4S6;    illus. 
i    .v    I                                     ■■!■■•.    Mass. 

The  sal<    o  I         than  three  years  is  not 

the    "I.  with    which    the    first 

edition  of  this  .yone  accustomed  to  visit 


metallographic  laboratories,  either  in  iron  and  steel  works  or 
at  colleges,  has  learned  to  expect  to  see  there  a  copy  of  Pro- 
fessor Sauveur's  book  always  ready  at  hand;  those  who 
discuss  the  subject  with  the  men  practically  engaged  in  the 
works'  laboratories  hear  it  quoted  more  often  than  any  other 
book  on  the  subject.  The  reason  for  this  is  not  difficult  to 
find:  It  is  the  only  book  that  attempts  to  cover  comprehen- 
sively both  the  manipulation  and  the  theoretical  side  of 
metallography;  it  deals  at  length  with  the  apparatus  and 
manual  operations  of  the  art;  it  is  written  in  language  easily 
understood  by  those  not  yet  versed  in  the  subject;  it  is  com- 
prehensive, but  without  giving  to  any  part  of  the  subject 
more  space  than  its  practical  importance  warrants.  Many  men 
are  now  successfully  practicing  the  art  without  any  more 
training  for  it  than  a  good  general  education,  some  experience 
in  iron  or  steel  works'  laboratories  and  a  diligent  study  of 
Professor  Sauveur's  book.  It  thus  successfully  reaches  the 
ideals  which  the  author  had  for  it  and  expressed  in  the  preface 
of  the  first  edition. 

The  second  edition  is  a  material  advance  over  the  first  one. 
In  the  author's  own  words,  "It  was  to  be  expected  that  even 
after  so  short  a  period  as  three  years  there  would  be  need  of 
a  revised  edition  that  recent  progress  might  be  put  on  record 
and  a  more  faithful  picture  offered  of  its  present  status." 
Thus  much  new  matter  has  been  added  to  every  chapter  of 
the  book  with  the  exception  of  the  last  four,  namely.  Consti- 
tution of  Metallic  Alloys,  Equilibrium  Diagram  of  Iron-Carbon 
Alloys,  the  Phase  Rule,  and  Nomenclature.  Under  the  head- 
ings "Apparatus,"  "Manipulation"  and  "Heat  Treatment"  the 
results  are  given  of  many  recent  discoveries  and  the  subject 
matter  has  been  greatly  amplified  and  altered.  Altogether 
the  book  has  been  increased  about  20%  in  size,  the  equivalent 
of  nearly  100  pages. 

Those  who  have  found  the  first  edition  useful  may  rely 
upon  finding  the  second  one  still  more  so,  even  though  they 
may  possess  a  copy  of  the  first  issue. 


United  States  patent  specifications  listed  below  may  be 
obtained  from  "The  Engineering  and  Mining  Journal"  at  25c. 
each.  British  patents  are  supplied  at  40c.  each. 

DRILL  ATTACHMENT  for  Drilling  Machines.  Henry  J. 
Smith,  Florence,  Colo.      (U.  S.  No.  1,191,542;  July  IS,  1916.) 

DRILL-OPERATING  MECHANISM.  Joseph  D.  MacDonald, 
Butte,  Mont.;  Frank  C.  MacDonald.  administrator  of  said  Jo- 
seph D.  MacDonald,  deceased,  assignor  of  one-half  to  Cathrine 
MacDonald  and  one-half  to  Frank  C.  MacDonald,  San  Fran- 
cisco. Calif.      (U.  S.  No.  1. 1112,657;  July  25.  1916.) 

FIRE  BRICK  and  Method  of  Making  Same.  Sven  H. 
Nordin,  Tacoma,  Wash.      (U.  S.  No.  1,192,099;  July  25,  1916.) 

FLOTATION — Process  of  Concentrating  Metallic  Ores  by 
Flotation.  Homer  T.  Yarvan,  Toledo,  Ohio.  (U.  S.  No.  1.191,- 
053;  July   11,   1916.) 

FUEL  —  Apparatus  for  Feeding  Finely  Divided  Fuel. 
Charles  Longenecker,  Springfield,  Mass.,  assignor  to  Quigley 
Furnace  and  Foundry  Co.  (U.  S.  No.  1,191,203;  July  IS, 
1916.) 

FURNACE — Grate  Mechanism.  James  A.  Bow  and  Peter 
Thill.  Great  Falls.  Mont,  and  Archer  E.  Wheeler,  London,  Eng- 
land.    (U.  S.  No.  1,191.272;  July  IS,  1916.) 

FURNACE  BINDING.  James  A.  Bow  and  Peter  Thill.  Great 
Falls,  Mont.,  and  Archer  E.  Wheeler,  London,  England.  (U. 
S.  No.  1,193.109;  Aug.  1,  1916.) 

FURNACE  CONSTRUCTION.  James  A.  Bow  and  lvter 
Thill.  Great  Falls,  Mont.,  and  Archer  E.  Wheeler,  London, 
England.      (U.  S.  No.   1,191,271;  July  IS,  1916.) 

GARNET — Process  of  Utilizing  the  Waste  Products  of 
Garnet  Works.  John  Davenport,  Brighton,  Mass.  (U.  S.  No. 
L,192,394;    .Lib     25,    1916.) 

GOLD  EXTRACTION — Method  of  Extracting  Gold.  Al- 
bert W.  Smith,  Cleveland,  Ohio.  (U.  S.  No.  1,193,197;  Aug. 
1,  1916.) 

HOT-BLAST  APPLIANCE.  Chester  A.  Orr,  Cleveland,  Ohio. 
(U.  S.  No.  1,192,102;  July  25,   1916.) 

MINE-SHAFT  GATE.  Frank  P.  McClain  and  John  A 
Futcher.   Rillton,  Penn.      (U.   S.  No.  1,191,806;  July  18,  1916.) 

MOLD — Ingot  Mold  and  Feeder.  Bloomfield  H.  Howard, 
Aspinwall,  and  Ernest  J.  Turner,  Pittsburgh,  Penn.  (U.  S.  No. 
1,192,425;    July    25,    1916.) 

PHOSPHATES — Treating  Phosphates.  Christopher  G.  Mem- 
minger.  Lakeland,  Fla.,  assignor  to  Coronet  Phosphate  Co., 
New  York,  N.  Y.      (U.  S.  No.   1,192,545;   July  25,    1916.) 

PLACER  MACHINE.  Herman  Fesenfeld,  San  Diego,  Calif- 
assignor  of  one-fourth  to  K.  L  Kidd,  one-fourth  to  C.  T.  Dav- 
enport, and  one-fourth  to  A.  B.  Bowman,  San  Diego,  Calif. 
(U.  S.  No.   1.193,248;  Aug.  1,   1916.) 

ROASTING— Rabble  Arm.  Harry  H.  Stout,  New  York,  N. 
Y.,  assignor  to  General  Chemical  Co.,  New  York,  N.  Y.  (U. 
S.   No.    1,191,848;    July   IS,    1916.) 

SAMPLING— Apparatus  for  Sampling  Ores  Fredrick  O. 
Collar.  Ashtabula,  and  Herbert  E.  Wetherbee,  Cleveland  Ohio, 
assignors  of  one-half  to  Benedict  Crowell  and  Charles  b. 
Murray,  doing  business  under  the  firm  name  of  Crowell  &. 
Murray,  Cleveland,  Ohio.     (U.  S.  No.  1,192,990;  Aug.  1,  1916.) 
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.1.  H    Tyrrell  lias  been  at  Prince  Rupert,  R.  C. 
H.  I*.  Henderson  left  Hew  York  on  Aug.  16,  tor  a  1" 
IC    ba 

g,  II.  Dolbear,  of  San   Pram  isco,  is  spending  a  few  weeks  in 

Bast,  -  n    ■'■  nters 

V  It.   Plate  has  returned   to   New    fork    from  a   four-month 

i  rip  abroad. 
.1.  \.  Bowman  has  accepted  a   position   as  chief  chemist  for 
the   Andes  I  Noppei    Co     at  i  Ihana  ral,  I  Ihile 

Bdwln  s.  Berry  will  undertake  indi  i lenl   consulting  min- 

i.     in   New     York  after  Sept.    la. 

\\.   II.   Wright,  of   the   Malm-Wolf   Co.,   sailed    from    Seattle 

en  July  :s  for  Alaska,  where  he  will  examine  placer  properties. 

Cheater  W.  Washburne  has  opened   an    office   as   consulting 

ogist    in    oil,    pas    and    coal    work    at    66    LibertJ     St.,    New 

Charles  J.  <;ndd  has  been  appointed  chief  engineer   for   thi 
non   plant  of  the  American    Iron  and   Steel   Manufacturing 
it    Lebanon,    I'enn. 
H.    W.    Leonard,    formerly    chief    of    the    engineer!] 
of  the  Cerro  de   Pasco  Mining  Co.,  left  the  propertj    about  the 
middle  of  July  for  the  United  States. 

George  T.  Snyder,  chief  engineer  for  the  National  Tube  Co., 
at  McKeesport,  l'enn.,  has  been  transferred  to  a  similar  posi- 
tion at  the  company's  works  at  Lorain.  Ohio. 

Gen,    Mr    Alexander    Bertram,    of    the    Imperial    Munitions 
Hoard.    Ottawa,    will    shortly    so    West    to    inspect    the    copper 
ii    connection    with    the   output    of   munitions. 
\.    (..    Gullberg,    superintendent    of    motive    power    for    the 
suhsidiaix    mines    of   the    Calumet    &    Hecla    Mining    Co.,    Mich- 
igan, has  just  returned  from  a  pleasure  trip  to  Europe. 

\.  i.   \\  Ilium,   recently  foreman   in   the    Anaconda's  oil-flo- 
planl    at    Great    Falls,   Mont.,   has   resigned    to  accept   a 
ii    with   the  Cerro  de   I'asco   Mining  Co.,    in    Peru. 
Rene    E.    Hazard,    a    well-known    mining    engineer,    joined 
the  French  army  last  February  and  is  now  acting  as  interpre- 
for   two   British    regiments    in    department    of   the   Somme. 
Wan)   ii.  Perley,  who  has  been   assistant  to    President    Par- 
ol   Hi.     United    States   Steel   Corporation,    has    been    made 
president    and    general    manager    of    the    Canadian    Steel 
1 1  ion. 
Edward    Thornton,    superintendent    of    Bush-Baxter    mine. 
Buttes.   Ariz.,   has  been    transferred    to  Silverbell    as   sup- 
tendent    of    tin     Imperial    mine    of    the    American    Smelting 
■  ind   Refining   Co. 

\Y.  |.\  John,  who  has  recently    arrived   from    Honduras,   has 
ippointed  mill  superintendent  of  the  Tough  Oakes,   in   the 
.i  il   Lake  district,  in  succession   to  Charles    Randall,   who 
ihas  resigned   the  position  to  go  to  Cuba. 

T.  R.   Hunt   ha      accepted  thi  mans  ol    i  he   San 

In. in  Minis  i  Argentine),  Ltd.,  Mineral  de  Salado,  Rodes, 
Provincia  tie  San  Juan,  Argentina.  He  expected  to  sail  from 
jOndon    on    Aug.    1    to    undertake   his   new    duties. 

Sir  George  T.  Bellby,   F.R.S.,   thi    chemist    and    metallurgist, 

Mr     Edward    Pent,    Sir    Robert    Hadfield,    F.R.S.,    the    metallur- 

st     and   Sir   H.   Capel    Holden,    F.R.S.,    the   electrical    engi 

been  elected  to  the  council  of  the  Royal  Society  of    Art 

Mr.    Milton    Hersey,   of   Montreal,    has   returned    from    a    trip 

_h  the  West,  undertaken  at  the  instance  of  the  Canadian 

Northern  and  Grand  Trunk  Pacific  railways,  to  investigate  the 

latural    resources  and    industrial  possibilities   of   the    country. 

<  harlea    \.  K.  Blanchet,  of  Ottawa,   has  been   api 

■•  Canadian  government  as  a  Commissioner  to  inquire  into 
he  causes  of  unrest  in  the  asbestos  mining  industry  of  Thed- 
ord  Mines.  Que.,  and  the  relations  between  employers  and 
imployed. 

Andrew   Weir,   of  London,    is   visiting   the    Pacific   Coast   oil 
i    on.      It    is   possible    that    Mr.    Weir's    visit    has    some    rela- 
ion    to   the    recent    permit    given    by    the    Commission    of    Cor- 
porations, authorizing  General  Petroleum  to  issue  new  stocks 
•ind  bonds. 

Harrison  A.  Dunn  is  still  in  prison  in  the  City  of  Mexico, 
"he  latest  advices  of  the  Department  of  State  in  Washington 
r<  that  his  trial  is  being  pushed  by  the  Mexican  authori- 
ses, that  the  American  representative  in  the  City  of  Mexico 
■  erting  every  effort  in  Mr.  Dunn's  behalf  and  is  hopeful 
if  an  early  release.  Mr.  Dunn  is  reported  to  be  feeling 
tetter,  both  metally  and  physically. 


i  John    Daman,  rig    depart  mini    of    the 

Anaconda   Copper  Mining  Co.,  dud   on  Julj    13,  of  pneumonia. 

He    was   a    graduat 

and  was  recently  marrii  d. 

C.    E.    Miller,   a    lessei     ii 

met     w.iii     in   i.ni     death     on     Aug.     z.     in     a     manner 
that   can   only    be   expla  ned    circumstantially.      He    was 

hoisted   alone    in   thi  I   it  nust    have 

fainted    and    fallen    so    that    his    i 
shaft   timbers.     He  was   15  years  old. 

Robert    Belcher,   32    years   old,   an    oil   operator,    resli 
Berkeley,  Calif.,   was  drowned   In   a   creek   in   the 
40  mi.  out  from  Huntington   Lake,  Calif.,  on  July  24.     Relcher 
was  in  company  with  G.  W.  Lewis  and  If.  U.  Maxfleld  and  son, 
of  San   Francisco  and    Fresno.     The   accident    was 
Belcher's  horse  slipping  from   the  trail    Into  the  creek. 

William  Henri    Hooper,  died      t   lulu 

ratio    County,    Calif.,    on    July    24.      He    was    a    native    of    Ohio 
..al  went  to  California  in  1S51,  stopping  at  Coloma,  tin    po 
of  discovery  of  gold   by   Marshall    in    Is  IV      He    made   his 
there  continually   since   that    time   and   after   following   mining 
for  a   number  of  yi  e  a  1    nil    grower.      He    is 

survived    by    four   children. 

Thomas  .1.  Drummond,  of  Montreal,  one  of  the  must  promi- 
nent representatives  oi  tie'   iron  ami  steel   industry  of  Canada, 

i  "ii  Aug.  5  at  Castine,  Maine,  where  he  was  spending  the 
summer.  He  was  born  in  County  Leitrim,  Ireland,  in  I860, 
and  came  to  Canada  with  his  family  in  1S66.     He  entered  busi- 

life  as  a  member  of  the  firm  of  Drummond.  McCall   &  Co 
iron  and  steel  merchants,  established  by  his  brother,  George  E. 
Drummond.  with  whom   he   was  closely  associated   in   his   sub- 
sequent enterprises.     The  firm  established  Mu    Montreal  Wheel 
Works,   at    Lachine,    Que.,    purchased    the    Radnor   forges,    and 
i.-d   the   business,   establishing   blast    furnaces  and   foun- 
dries in  Nova   Scotia,  Qui  bee  and  0  I"   1908  the  Drum- 
mond  group    of   iron    industrh                           olidated    under   the 
name  of  the  Canada   Iron  Corporation  with  Mr.  Drummoi 
president.      In    1909   he  bei                          i  "t   of  the  Lake   Superior 
Corporation,  retaining    thai    position  for  several  years.     He  was 
interested   in   many   other  enterprises   ami    in    1908    was    cl 
president   of   the   Montreal   Hoard   of  Trade.      He   was  an 

1 1    member  "f  the    Vim  i  ican   Instil 
and   a    member   of    the    Canadian    Mining    Institute.      For    some 
time   previous  to   his   death   Mr.    Drummond    was    in    ill-health 
and    had    been    forced    to  •■     of    bis    activities.        lb 

two   sons. 


Calgary    Institute   of   TechnologJ        \    School    "t    Mining    has 

been    organized    'n    connection    with    tl  institute   of 

\\  ,    \    Davidson,  M.  1':..  M    Sc,  has  been  appointed 

inn  ni.      H-  1 1     of    McGill 

Universit3  and  lias  bad  practical  experience  in  connection  with 
coal  mining  in  Nova  Scotia  ami  Alberta  and  occupied  the  posi- 
tion of  manager  of  the  I  Co.,  of 
in,  Alberta.  He  will  undertake  'he  organization  of 
technical  instruction  in  mining  through  the  medium  of 
classes    in    the    mining    centers    of    the     Provil 

American  Chemical  Society,  i  its  New  York  meeting. 
Sept.  25  to  30,  will  conduct  a  symposium  on  occupational 
diseasi  over     by     Professor    Charles     Baskerville, 

bead    of    the    depart  ■  mistry    of    the    College    of    the 

City  of  New  York.  Tin-  subject  is  int. resting  and  import- 
ant as  well  as  full  of  surprises.  Housemaid's  knee,  for  in- 
stance, which  for  many  years  has  served  as  a  subject  for 
humorous  comment,  proves  to  be  a  frequent  malady  of  min- 
ers. Statistics  bring  the  information  that  trades  carried  on 
in    the   pres.  !     dust    show    a    high    death    rate    from 

diseas  The    biologist    explains    that    dust    is 

not  only  minute  particles,  but  that  the  particles  are  usually 
surrounded    by    a    water-  ml    that    clinging    to    this 

filament   there  may  be  micro-organisms. 

The  symposium  will  consider  the  chemical  trades,  prophy- 
laxis in  chemical  industry,  diseases  incidental  to  work  in 
aniline  and  other  coal-tar  products,  cedar  lumber,  mines,  ex- 
plosives, and  a  general  discussion  by  the  leading  authoi 
of  the  country.  These  will  include  Drs.  W.  Gilman  T 
son.  F.  L.  Hofman.  J.  W.  Schereshewsky,  G.  P.  Adams. m.  H.  K. 
Benson,  W.  A.  Lynott,  Alice  Hamilton  and  Mr.  J     B 
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producer.  The  latest  move  by  the  Anaconda  company  however 
lias  carried  the  zinc  industry  in  Butte  forward  another  step 
tor    it    will    place    Montana    not    only    in    the    lead    as    a    zinc 


s\\    FRANCISCO — Aug,  !> 
Miners'    Day   at   the   California   State  Pair   is   scheduled    for 
Sept.   6.      Four    teams   in   life-saving  contests  and   12   teams   in 
Brst-a  are    a     pari     of    the    program.      The    con- 

tests will   be  under  the  direction  of  the  U.  S.  Bureau  of  Mines 
,,,;    ii,,     California    Metal  Producers  Association.     The  demon- 
i      ,       ,    the  double  purpose  of  attracting  attention 
i,uds  of  mine  safety  adopted  in  California  since  the 
ilishmenl    of  the  mine-safety  department  of  the  Industrial 
Accident  Commission  by  the  appointment  of  a  mine  inspector 
he  commission  and  the  Bureau  of  Mines  conjointly. 

mi indu    ti       of    the    state    in    general.      The 

fairs    held    annually    at    Sacramento    have    been    almost 
wholly,    though    not    exclusively,    devoted    to    agricultural    and 
ultural   interests.     The  farmer  and   the  manufacturer  of 
farm    implements    have    held    the   center   of   attention    and    the 
mining  industry  has  taken  a  back  seat.     This  has  been  largely 
0    lack    of   interest   on    the   part   of   mining  men   and    the 
inclination  of  the  managers  of  the  fair  to  cater  to  the   farmer. 
I  ■,.      thi     past     25    years    and    longer    the    mining    men    of   Cali- 
i     have    done    little    to    advertise    the    industry    and    prac- 
ticallj     nothing    to    attract     investment,    until    within    the    past 
two  or  three  years.      Investors  in  California  mines  came  with- 
out  invitation   and    were  looked   upon    by   som      as    interlopers 
who    were   endeavoring   to   rob   the   old-timers   of   the   property 
hold   i,'.     The   reopening  of  old   mines  by    investors 
tates   and   of  other  countries   in   the   last    15   years 
and    the    great    lack    of    interest    in    mining    displayed    by    the 
present  generation  of  Californians  have  shown   the  owners  of 
old    mines    long     idle    the    necessity    for    inviting    outside    in- 
vestors and   the   utter    futility    of   depending   upon   California!! 
tment.      The  mine-safety  exhibits  and   the   physical   dem- 
otion  of  mine   rescue   and   first   aid,    it    is   hoped,    will   in- 
duce  a   larger   and    more   comprehensive    exhibit    of   the   prod- 
ucts  of   the   mines   at    the   coming    state    fair.      That    is   one   of 
the  purposes  of  the  demonstration  and   that  will  be  the  result 
if  a   proper  spirit  of  cooperation  is  shown  by  mining  counties. 
additional    Oil    Lands    in    California    have    recently    been    se- 
1,;,     three    of    the    chief    operating   and    marketing    com- 
panies, the  Shell,  the  Standard  and  the  Doheny  interests.     The 
Shell    company    has    taken    over    a    total    of    13,500    acres    in 
Ventura    Counts    under   agreements   with   owners   and   leasers 
and  will  thoroughly  exploit   the  land,  a  field  department  office 
has   been    established   at   Ventura    in   charge   of  B.    H.   Van    der 
eld  manager;  two  new  test  wells  have 
i       The   Standard   has  made    direct    purchase   of  oil 
in  the  Whittier  field,  formerly  operated  by  the  Canadian 
the   Standard's   Murphy   lease,   consisting  of 

bou      lucing  wells  on  the  property. 

In   the   Maricopa    field,   the   Standard   has  acquired    -<l    produc- 
ing   v  for  a    period    of   25   years;    this    is   the 
VI    J    and   M.  .v.   M.     Also  40  acres  of  the  old 
Wellman   lease  has  been   secured,  to  be  operated  on  a  royalty 
roduction,    in   addition   to  a   cash   bonus 
10,000;   this  land  is  near  the  Monte  Cristo 
property,    purchased    some    time   ago   by   the   Standard.      E.   L. 
■  ]   to  have  rinsed  a  deal  for  the  purchase  of 
near    the   Santa   Maria  field,   at  a  price 

sairl    I  0, It    is  believed   that  the  property  will 

ornia     Petroleum     Co.    and    the    Pan- 
American   Petroleum  and  Transport   Co, 

III  '|'||.; — Aug.    in 

Opening  of  Anni Ins  /.in,-   Deportments  will  be   the   most 

imp"  in    BUtte   mining  circles.     The 

!      i      2, 1-ton    zinc-concen- 
trating plant  at  the  Washoe  works  at  Anaconda,  and  its  large 
new  electrolytic  zinc-  refl                         at    Falls.     One  section  of 
the    refinery    will    be    put    into   service    now    but    it    is    probable 
i    will   not  be  ready  for  opera- 
tio"                                                                been   some   delay  in   securing 
of  the  new  zinc  department  of 
'he     Anaconda     compan;              another     step     toward     putting 
Montana  in  the  lead  in   the  zinc-mining   industry.     It  lias  only 
in    the    1;                                    thai     the     Butte    &    Superior 
company     with     i                                                      ..,,,,.     ,uh1     uptodate 

ro    i     as    the    greatest    zinc- 
producing  mine  in  the  world.     This  was  followed  b 
lishment    by    the    W  o)     th,     Timber     Butt, 

mi!!  an'1  t!"  Orlu,  another  great  zinc 


producer  but  also  as  a  zinc-refining  state. 

Ueopeniiiii  of  Hutte-Diiluth  is  in  prospect,  after  having 
been  idle  for  nearly  a  year  and  a  half.  On  Aug.  7  Judge 
McClernan  signed  an  order  directing  Receiver  Everett  to  lease 
this  property  in  the  eastern  section  of  the  Butte  camp  to 
Alfred  Frank  and  associates  for  a  period  of  five  years.  They 
are  to  start  operations  within  15  days  of  date  of  lease,  increase 
capacity  of  plant  to  500  tons  a  day  before  August,  1917,  and 
are  to  pay  the  company  50%  of  the  net  proceeds  and  retain 
the  other  "i"'.  .  After  Feb.  1,  1919,  company  is  to  be  paid  from 
net  proceeds  at  bast  $7.50n  every  three  months;  failure  to 
make  these  payments  gives  receiver  right  to  declare  lease  at 
an  end.  Mr.  Frank  and  associates  have  lately  been  operating 
the  Ohio  copper  mine  in  the  Bingham  district,  Utah,  under 
lease  as  the  General  Exploration  Co.  He  was  formerly 
engineer  for  the  Heinze  interests  and  is  thoroughly  familiar 
with  conditions  at  the  Butte-Duluth.  Under  terms  of  lease 
he  will  expend  from  $50,000  to  $100,000  in  completing  equip- 
ment and  getting  property  in  shape  for  operation.  The  plan 
is  said  to  be  to  install  a  flotation  process  in  place  of  the 
electrolytic   process  employed  in   the  original   plant. 

DENVER — Auk.  » 

Reduction  in  Tungsten-Ore  Prices  has  been  announced  by 
the  leading  producing  companies  in  Boulder  County.  The  new 
schedule  is  $15  per  unit  for  60%  WO,  with  a  scale  sliding  down 
to  $9  per  unit  for  1  %  ore.  Miners  of  the  state  are  urging 
upon  officials  of  the  Colorado  Metal  Mining  Association  the 
desirability  of  Congressional  action  looking  to  the  placing  of 
a  tariff  on  importations  of  tungsten,  adequate  to  encourage 
continuance  of  mining  for  this  metal.  Directors  of  the  asso- 
ciation met  in  Denver,  Aug.  9,  and  considered  proposed  legis- 
lation to   be    presented   to    the   next   session   of   Congress. 

A  New  Tungsten  Area  in  Colorado  is  suggested  by  the 
finding  of  a  strong  vein  near  Alma  in  Park  County.  On  the 
J.  G.  Blaine,  an  old  claim  in  Buckskin  gulch  owned  by  Harold 
Koontz,  of  Denver,  the  lessees  Dan  O'Connell,  J.  J.  Shuck,  J. 
E.  Dollison  and  Alexander  Davidson  have  opened  a  shoot 
rich  in  hubnerite.  This  mineral  was  identified  three  years 
ago  by  Mr.  Dollison,  the  local  assayer  at  Alma,  in  ore 
then  being  mined  from  this  vein  for  silver.  The  same  vein 
has  been  opened  on  the  Esmeralda  claim  nearby  and  pros- 
pectors claim  they  have  traced  the  occurrence  of  the  mineral 
through  Mount  Bross  and  Mount  Lincoln  northeasterly  into 
the  upper  Platte  River  gulch. 

Two  Dormant  Hut  Famous  Districts — Creede  and  Querida — 
both  silver  producers,  may  be  revived  if  present  rumors 
materialize.  The  Mineral  County  deal  is  said  to  involve  the 
Last  Chance,  Amethyst,  Creede  United  and  New  York  Chance 
mines  which  are  under  option  to  Eastern  men  who  propose  to 
drive  a  central  tunnel  and  to  operate  the  large  acreage  from 
one  surface  plant.  In  Custer  County  the  old  Bassick  mine  is 
the  attraction.  This  is  a  mine  that,  in  addition  to  having 
produced  heavily  in  lead  and  some  wonderful  horn-silver  ore, 
presents  an  interesting  geological  study.  The  oreshoots  fill 
extinct  geyser  ducts,  the  ore  being  incrustations  on  the 
rounded  and  subangular  fragments  of  trachyte  eroded  from 
the  walls  and  now  cemented  together  with  a  mud  that  is 
kaolinizcd.  Besides  silver,  the  coatings  of  the  pebbles  contain 
various  minerals  of  zinc,  pyrite,  galena,  chalcocite  and  some 
sylvanite. 

SALT    LAKE    CITY — Aug.    10 

The  Geological  Survey  in  Rig  Cottonwood  Canon,  now  being 
conducted  by  the  U.  S.  Geological  Survey,  has  reached  Silver 
Fork  and  South  Fork  in  the  neighborhood  of  the  Cardiff  mine. 
Considerable  detailed  mapping  will  be  necessary.  B.  S.  Butler, 
who  reported  on  the  geology  of  Beaver  County,  is  in  charge 
of  the  survey  of .  the  Alta-Cottonwood   district. 

The  First  Reduction  in  Wages — raised  several  times  in  the 
last  year,  with  the  rising  prices  of  metals — has  now  been 
made  by  various  Bingham  and  Tintic  properties,  following  the 
i  lower  price  of  copper.  This  reduction  of  25c.  per  day 
was  stipulated  at  the  time  the  increases  were  made.  The  Utah 
Copper  Co.  has  posted  notices  to  this  effect  at  the  mine  and  at 
the    Magna    and    Arthur    plants.      The    reduction    in    Tintic    is 
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, mis.  .1   partly  by   the  lessened   demand   for  certain  classes  of 
ije         well  as  by  the  fall  In  the  prices  of  metals. 

Sale  <>f  Ohio  Copper  Co.  Property  al  Bingham  and  Lark 
on  Aug.  2ii  is  advertised  by  the  sheriff  to  satisfy  a  judgment 
(.1,1.1  in.  1 1  some  time  at;n  by  the  bondholders.  The  mining 
claims  will  In  sold  at  10  a.m.  at  the  Salt  Lake  Counts  ...nil 
house,  and  the  mill  and  other  property  in  the  afternoon  at  the 
Lark  mill.  It  is  thought  that  the  propertj  \vill  !"■  I. id  in  by 
the  bondholders,  although  there  is  a  possibility  that  other 
mining  Interests  in  Bingham  may  acquire  a  put  of  the  claims. 
The  property  has  been  advertised  in  detail  in  the  papers,  and 
under  the  advertisement  it  is  stated  that  the  pur. has,,  price 
shall  be  payable  in  lawful  money  of  the  United  stales,  excepl 
Hi. ii  the  purchaser  of  any  property,  after  payment  in  money 
,i  proportional  share  of  the  costs,  may  answer  his  bid  with 
the   bonds  and   coupons   of   the   Ohio   Copper   Co.,    upon   which 

ludgment  was  given,  and  which  shall    be   n ived   in  payment 

for  an  amount  equal  to  the  money  to  which  the  holder  will 
be  entitled  on  distribution  of  the  purchase  price  paid  at  the 
sale.  The  General  Exploration  Co,  which  had  a  base  up  to 
May  20.  1916,  is  still  operating  the  mine  and  mill,  but  the 
property  will  be  turned  over  as  soon  as  reorganization  has 
been  effected.  The  leasing  company,  under  the  management 
of  Alfred  Frank,  has  been  mining  and  milling  2.240  tons  of  ore 
daily,  that  carried  about  21  lb.  copper  to  the  ton.  The  copper 
inerals  are  finely  disseminated  in  hard  quartzite.  making  a 
high  recovery  by  water  concentration  difficult.  Under  present 
milling  practice  a  recovery  of  about  11  lb.  copper  per  ton  was 
made.  Mining  by  caving  has  been  done  very  cheaply,  the 
costs  being  around  22c.  per  ton.  with  16c.  per  ton  transpor- 
tation charges,  through  the  Mascotte  tunnel,  to  the  mill. 
Copper  production  has  been  around  725,000  lb.  per  month,  and 
operating  profits  on  27c.  copper  have  been  estimated  at 
$101,000  a  month.  Royalties  amounting  to  $15,00<>  monthly 
were  paid  by  the  lessees.  There  was  a  sliding  scale  which 
called  for  In',  royalty  on  16c.  copper,  and  2%  additional  for 
each  lc.  increase  in  the  price,  making  a  royalty  of  32%  with 
copper  at  27c. 

FLAT   RIVER,    HO. — Alls.   8 

The  Madison  County  Silver  Mine  is  finding  some  excellent 
ore.  This  mine,  worked  many  years  ago  for  silver,  is  being 
eopened  by  a  New  York  syndicate.  The  ore  consists  of 
argentiferous  galena,  sphalerite,  and  wolframite  occurring  in 
i  quartz  vein  cutting  granite.  The  tungstic-acid  tenor  is 
about  3';.  A  mill  is  being  constructed  and  the  ore  will  be 
Heated  with  stamps,  tables  and  flotation. 

New  Menus  of  Disposal  for  Mill  Slimes  are  being  adopted 
jy  mining  companies  in  the  Southeastern  Missouri  lead  district, 
is  it  is  necessary  for  the  companies  to  stop  emptying  the 
slimes  into  Big  River,  the  main  drainage  stream  of  the 
listrict.  The  St.  Joseph  Lead  Co.  is  now  building  a  settling 
basin  at  Bonne  Terre  for  this  purpose.  Chat  is  being  used 
for  the  dam,  which  will  be  approximately  50  ft.  in  height. 
The  basin  will  cover  about  25  acres.  The  other  lead  com- 
panies are  building  similar  basins.  The  slimes  will  be  allowed 
to  settle  in  the  basins,  the  clear  water  filtering  off  through 
the  chat  dams. 

July  Was  a  Prosperous  Month  in  the  Southeast  Missouri 
ead  belt,  despite  the  decline  in  the  lead  market.  All  the 
operations  were  running  to  capacity  and  there  were  no  labor 
:roubles,  except  for  a  two-days'  strike  at  the  Hoffman,  a 
iroperty  of  the  St.  Joseph  Lead  Co..  at  which  place  the  miners 
went  back  to  work  after  withdrawing  their  demands.  Wages 
ire  good,  the  miners  and  mill  men  getting  a  bonus  of  309;. 
.abor  is  plentiful  as  many  men  are  coming  into  the  district 
rom  Joplin.  The  two  principal  smelting  plants,  that  of  the 
3t.  Joseph  Lead  Co.,  at  Herculaneum.  Mo.,  and  that  of  the 
■it.  Louis  Smelting  and  Refining  Co..  at  Collinsville,  111.,  are 
low  getting  all  the  lead  concentrates  that   they  can  handle. 

Much  New  Metallurgical  Equipment  is  being  tried  in  this 
listrict.  Butchart  riffles  and  tables  are  being  extensivel] 
nstalled  throughout  the  lead  belt.  Mr.  Butchart  has  been 
lersonally  superintending  the  installations.  The  St.  Joseph 
-.ead  Co.  and  the  Doe  Run  have  placed  these  riffles  on  all 
!>f  the  Wilfley  tables.  The  National  and  the  Desloge  com- 
panies are  replacing  their  old  tables  with  Bute  harts.  The 
'federal  Lead  Co.  is  reported  to  have  recently  closed  a  con 
ract  with  Mr.  Butchart  to  supply  half  of  the  tables  for  the 
lew  mill.  The  Butchart  table  is  proving  generally  satisfac- 
tory, making  a  clean  tail  and  a  high-grade  concentrate.  Each 
able  handles  from  65  to  75  tons  of  material  daily.  Other 
netallurgical  machinery  now  being  tried  out  in  this  district 
s  a  Marcy  ball  mill  at  the  Rivermines  plant  of  the  Doe  Run 
..ead  Co.;  and  a  Hardinge  mill  at  the  Bonne  Terr,  concen- 
rator  of  the  St.  Joseph  Lead  Co..  using  a  feed  of  jig  mid, lino 
dotation,  has  been  coming  to  the  front  rapidly.     The  Minerals 


Calli                          ari     bol  h    used      All   of   the 
compa                                        . .  n    i ,  s  t  s    v.  i '  i         irio  In    th 

1.  i.oi  atorii    .  and    [1    i     ,    ported   i  hat    the   si     Joseph    i  .ead   >  !o 
will    soon    build    an i, Ltn    i    iii,,.,  ,i.., ill-     equip 

it    With     the     I  'ot.it  ion     :,  ml 

mental   work.     Oliver   ami    Kelly   niters,   and   stein, i   .I...; 
used  to  dry  tie    flotatioi icentrati 

JOPLIN,   >!<>. —  \ug.   IS 
Curtailment   of  y.i,,,-   Ore   Production    in    this  district    is   not 

so  great   as   is   indicated    by   the    ns.      Reports   are    ba   ei 

on  sales  and  shipment   and   tie      meltei      havi    been   buying  so 
lightly   recently    that    the   bulk   of   sales  has  been   .small.      Tl 
is   a   constantly    swelling   surplus   of  ore,    and    while    numi 
mines    are   down,    others    continue    to    operate   and    pile    up    a 
reserve. 

American  Zinc,  Lead  and   Smelting  Co.  plans  extensive   de- 
velopment  of   its   recently    acquired    Granby    land.      AM gh 

definite  announcement    ha:    not    yet    been    made   bj    official 
the  company,   it   is   known    tint    one   mill,    to  he   tin 
the  district,  is  contemplated,  ami   also  one  or  two  other  mills. 
The  big  mill  is  to  be   built      outh  oi    the  camp  of  (Iran by.  ■■ 
recent  drilling  showed  unusually  rich  deposits.     The  mill,  it   is 
said,  will  have  a  capacitj    of   2, tons. 

Joplin   ore  and   Spelter  «'o.   has   ,  , leted   two  additional 

blocks  at  its  Pittsburg.  Kan.  smelterj  The  blocks  are  ,,i 
224  retorts  each,  and  bring  the  total  number  of  retorts  it 
this  plant  to  1,792,  with  a  capacitj  oi  approximately  i4. 380, 000 
lb.  of  spelter  per  annum.  The  new  smeltery  of  thi  Picher 
Lead  Co.  at  Henryetta,  Okla.,  .  also  virtual!}  completed  but 
it  is  understood  will  not  be  started  until  some  solution  o 
wage  problem  at  the  other  Henryetta  smeltery  has  be. 
made.  At  present  only  one  block  is  being  operated  at  the 
latter  plant. 

PLATTE  l 'II, I.E.    WIS Inc.    IU 

The  Camp  of  New  Diggings,  2%  mi.  southeast  of  Benton, 
is  developing  into  one  of  the  largest  shippers  in  the  dii 
trict.  It  was  a  large  lead  producet  in  early  days,  after  which 
it  remained  inactive  until  a  year  ago.  While  not  on  the  rail 
road,  a  good  macadam  road  has  been  built  to  Benton  station 
and  large  Garford  trucks  handle  a  high  as  100  tons  daily  or 
500  tons  a  week  per  truck,  bringing  the  haulage  cost  down  to 
less  than   25c.  a  ton. 

HRAIXERIL  MINN. — Aug.  T2 
I.  W.  W.  Labor  Disturbances  have  finally  reached  the 
Cuyuna  district.  On  Aug.  7  the  Croft  mine  was  shut  down, 
and  other  underground  operations  on  the  range  have 
pursued  the  same  course.  The  Kennedy  mine  at  Cuyuna  si  ill 
continues  to  operate,  although  short  ham'.. 1.  A  peculiarity 
of  the  so-called  strike  on  this  ran-.-  is  the   fact  that  no  formal 

demands  were  ever  made  on  th ne  operators.     The  sti 

simply  ceased  working  and  began  para, line:,  without  mei 
the  operators  or  discui  tter  in  any  way.  I 
statements  made  by  the  strike  leaders  it  has  been  made  public 
that  they  demand  an  hi  da  .  roing  to  and  from  the  work 
on  the  company's  time,  $3  wage  pet  daj  in  dry  places  and 
$3.50  in  wet  places,  with  no  contract  work.  On  Aug.  11,  the 
first  lawlessness  occurred  when  a  number  of  shots  were  ex- 
changed.      The    offenders     wen       lodged     in     jail     al 

Brainerd    and    75    deputies    are    now    maintaining    order.      The 
business   men   both  of  Crosby   and    Ironton    have    organized    to 
assist   in  enforcing  law  and   order,   and   ordinances   have    t>,  , 
passed    prohibiting    public    demonstrations    or    parades. 

TORONTO — Aug.    12 

An    Embargo    on    the    Exportation    of    Mien    ami    mi.  anil.     t" 

destinations   outside   of   the    British    Empire    has    been    estab 
lished    by    the    Canadian  I  5pe    '.I    license 

however,    be    granted    foi     the    exportation    of    Canadian    mica 
and    micaniti  to    the    order    of    the    British    consul 

general.  New  York,  when   th<    purchasers  are  approved  by  him 
and   have   furnished    the   req 

The  Nickel-Refinerj    Site  led      Tie 

report   that   the   [nterntlonal  Nil 

with  the  erection   of  tin     n siti    a.    Pi 

Colborne,    Ont.,   the   Lak-     I  ntry   of   the   Well:,  id 

Canal,   is   apparently   pre      i' Howard    Fergu 

Ontario  Minister  ot    Mini         I    '        that   although   the  com 

has  secured  an  option   on  Iborne  site,   the  loi 

of   the   plant   there   has  not  been    finally   determined  and   that 
other  proposi  I     are  undi  r  consideration.    The  agitators  to 
refining  of  all  nickel  in  '  n  rlj    object  to  the  loi 

of  the  plant   at  Tort  Colborne  on  the  ground  that  it  is  too 
to  the  American  border.     Strenuous  efforts  are  beinc   put 
by    the    citizens   of   North    Bay,    1  la  in  ill  on.    and    other    pla 
re  the  industry.     The  Minister  of  Mines  favors  a  Noi 
Ontario  location. 
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ARI/.OV  \ 
Gila    <  ountj 

ASBESTOS  FIND  made  by  Pierce  and  Kyle,  45  mi.  north 
of  Globe. 

INSPIRATION-NEEDLES  i  -Miami)— Force  of  31  men  at 
work  with  three  chur-  drills;  two  additional  machines 

EMPIRE  ZINC      San   Xavier) — Shipping;  carload  copper  ore 
daily:  erecting   5      ...  uses;  will  increase  force  to  150  men. 
Greenlee  County 

ARIZONA    COPPER    (Clifton) — July   production    2.201 
tons   CO] 

SHANNON  COPPER   (Clifton) — Will  begin  at 
of  first   unit  of  leaching  plant  to  handle  oxidized  copper   Ores 
that   are   unprofitable   to  smelt. 

EAGLE  GOLD  AND  COPPER  (Morenci) — Carlyon  & 
Bunkerl  lessees  have  shipped  4  carloads  manganese-copper 
ore  to  thi  ii  leltery  at   Clifton;  ore  carries  2CK;    cop- 

per; packi  burros. 

ARIZONA  NATIONAL  COPPER  (York)— Another  new  cop- 
per operation  on  the  New  Mexico-Arizona  line,  adjoining  the 
Arizona-Mayflower.  Principal  development  is  a  130-ft.  shaft 
on  Commerce   claim. 

ARIZONA-MAYFLOWER  (York)— New  organization  of  W. 
B  Duvall  and  S  D.  Corelv.  of  Duncan,  to  develop  30  claims. 
near  New  Mexico-Arizona  line.  9  mi.  from  York.  Ore  contains 
4'"f  copper,  also  gold,  silver,  zinc,  lead  and  considerable  bis- 
muth. 

Mohave  Count  > 

LUCKY  BOY  (Oatman) — Resumption  expected  about 
middle  of  August. 

BOUNDARY  CONE  (Oatman)  Compressor  repair.-, 1  and 
work  resumed  on  750-ft.  level 

UNITED  WESTERN  (Oatman) — Crosscutting  north  on 
505-ft.   li  al  out    370    ft. 

CARTER  (Oatman) — Control  option  reported  given  to 
Keith  &   Keith,    of    Boston.      G I    ore   opened   on   350-tt.    level. 

SCHENECTADY  (Chloride  i  —  H  igh-grade  lead -zinc-silver 
ore  struck  on  120-ft.  level:  similar  to  ore  from  1,400-ft.  level 
of   Tennessee  mine. 

Pinal   «  mim> 

MAGMA  (Superior.) — Copper  production  2.232.93C  lb.  in 
quarter  ended  June  30. 

ANDRADA     (Casa    Grande) — Shaft    being    sunk    on 
silver    vein;    hoist,    compressor    and    drills    will    be    installed; 
R.    W.    Ramsdall    owner. 

ARMENTA  BROS.  iCasa  Grande) — Recently  shipped  200 
sacks  of  high-grade  silver-lead   ore. 

Yavapai  County 

VERDE  VALLEY  FARMER'S  AND  STOCKMEN'S  PRO- 
TECTIYE  ASSOCIATION  has  been  formed  by  farmers  <n  the 
Verde  Valley  in  the  vicinity  of  the  United  Verde  Copper  Co.'s 
smeltery  for  purpose  of  treating  with  company  on  smoke 
trouble.  It  is  said  some  have  taken  up  barren*  hillsides  so 
as  to  collect  smoke  damage. 


iME  VICTOR  (Jerome) — Onwatered  to  600-ft.  level; 
pumps   gaining   on    water   but   slowly. 

KAY  COPPER  (Canon) — Sold  to  J.  A.  Salsburv.  of  New- 
York:  del  tit  will  be  started. 

FLORA  (Prescott) — Struck  scheelite  ore  running  17  WO 
in    Hassayampa    district:   will    drive    400-ft.    tunnel. 

CALIFi  ARIZONA    MINING    (Prescott) — Will    in- 

stall pumps  to  raise  gravel  from  potholes  in  Hassavampa 
River. 

MONARCH  (Wickenburg) — Shipping  from  10,000-ton  dump; 
go     i  auto  road,  camp  build- 
!  mill. 

„.   UNIT  EXTENSION     (Jerome)— Has     installed 

-'■'"-IT'  spare   in    case   of   interruption    of 

PITTSBURGH  JEROME  (Jerome)— C.  R.  Ballard,  manager, 
reports    -  level;    heavier 

machinery  wil  .lni    road  is  completed. 

^  iinia    Count? 

Se    shipment    of    2095 
copper  ore. 

/"''•">''•     !  NES    (Salome)— Has    started 

active  work  at  ol  oine. 

T    AXh}rV-  de    mountains,    sold    to 

J.  C.  P.ar„:   ■  ,,.  ,.,,  at  once     . 

„,siJ1?,  A'  '  lnS   Harquahala  mine; 

Bold    sti    ,  •  under    the    0]f,     . 

Garden  St    ;  taken  from  develop- 

m^nJ.-j'°  ,  mPS   one   shift 

sulphide  ores  ,,.,,    in   a   ne       mi,,. 

John  B.  Mart;:., 


CALIFORNIA 
Amador    County 

KEYSTONE     i  Sutter    Creek) — Station    being    cut    on    1,8(9 
level   of   incline  shaft   whence  crosscut   will   be  driven    to  ore- 
The   40-stamp    mill   crushing   ore    from   the    1,000,    1.200, 
levels. 

Los  Angeles  County 

POTASSIUM  MANUFACTURING  CO.  (Los  Angeles)— Or- 
ganized to  extract  potash  and  other  chemical  products  from 
kelp:  J.  P.  Waters.  John  A.  Beck,  George  J.  Schmitt  and 
Walter  P.  Hansel!  interested.  Patents  of  J.  T.  Armstrong  are 
to  be  utilized. 

Placer    County 

BOREALIS  CONSOLIDATED  (Auburn)— Controlling  inter* 
est  transferred  to  J.  C.  Winters,  of  New  York.  Property  in- 
cludes three  mines  known  as  Eureka.  Hathaway  and  Kirk- 
land,  situated  in  Ophir  district.  Active  development  con- 
templated. 

Sacramento    County 

CHROME  ORE  INDUSTRY  in  vicinity  of  Folsom  is  being 
■  ly.  Hill  &  Hobler.  representing  San  Fran- 
cisco men.  have  four  motor  trucks  hauling  ore  from  Negro 
Hill  district  to  Folsom;  shipping  three  cars  a  week,  all  of 
which  goes  to  Illinois  and  Pennsylvania.  Another  company 
will   be  shipping  as  soon  as  wagon  road  is  completed. 

NATOMAS  CO.  (Natoma) — Reconstruction  of  Natoma  No. 
1  near  Fairoaks  junction  is  about  ready  to  receive  machinery. 
Work  on  Dredge  No.  7.  wrecked  some  time  ago.  is  progressing; 
extensive  hull  repairs  said  to  have  been  necessary.  Dredge 
No.  4  reconstructed  last  fall  and  designed  to  place  soil  on 
top  of  the  gravel  leaving  the  surface  level  for  agricultural 
use,    is   now    doing   good    work. 

SluiNta    County 

NICKEL  ORE    i ted    to   have   been   smelted   at   Heroult: 

the  ore  came  from  Grants  Pass.  Ore.  Three  electric  fur- 
=  in  operation,  two  of  these  treating  manganese  are  sup- 
plied from  directly  across  the  Pit  River  and  other  sources. 
Employing   12",   men. 

PITTSBURGH  &  MT.  SHASTA  (Keswick )— This  gold 
mining  and  milling  company  operating  in  the  copper  region 
near  Keswick,  having  produced  $132,000  in  gold,  will  now 
mine  for  copper.  Permitted  to  sell  232.500  shares  at  30c.  to 
be  expended  in  prospecting  and  obtaining  patent  on  22 
claims. 

Merra    County 

AT  MOUNT  AI.TA.  rich  gravel  is  being  washed.     Main  tun- 
nel   being    extended    upstream    along    bedrock,    with    crosscuts 
-ft.    intervals    blocking    out    gravel    for    future    operation. 
Fifteen    men    employed.       E.    E.    Sutro    and    associates,    of    San 
Francisco,   own   and   operate.      Nelson   Chatfield    in  charge. 

IRELAN  (Alleghany) — Another  pocket  of  rich  sulphides  re- 
cently   encountered.      Quartz    vein    5    ft.    wide    streaked    with 
rich    mineral    seams.      Lower    1. 400-ft.    tunnel    to    be    driven    to 
ft.   and    connected    with    upper   wot  kings.      Fifty-ton    ball 
mill    and    sawmill    being    installed. 

ROCK  CREEK  (  Downieville) — On  Alleghany-Downieville 
serpentine  belt.  Tunnel  disclosed  rich  shoot  over  100  ft.  in 
length  with  north  end  not  in  sight.  Mill  installed  and  crush- 
ing begun  on  high-grade  ore  stored  in  bins.  Dolan  &  Bell  own 
and    operate. 

WISCONSIN-NORTH  FORK  i  Forest)— Amicable  disasso- 
ciation  of  these  old  gravel  properties  effected.  The  Wis- 
consin will  be  opened  from  the  northwest  side,  with  D.  E. 
Hayden  in  charge.  The  North  Fork,  managed  bv  G.  F.  St. me. 
will  continue  sinking  200  to  400  ft.  through  faulted  formation 
to  open  qua-tz  vein  encountered  during  operations  as  a  gravel 
mine. 

Siskiyou  County 

JOE  BAR  lYreka) — E.  J.  Steel  purchased  this  placer  mine 
and  is  preparing    to   operate. 

PENNSYLVANIA  lYreka) — Rattles  and  Fawcett  have 
taken  over  this  placer  on  Elliott  Creek. 

GOLD  RUN  (Etna  Mills) — W.  L.  Beall  sold  his  interest  to 
New  York  men  who  are  preparing  to  operate  on  extensive 
scale. 

Trinity   County 

MANGANESE  CO.  (Wildwood) — First  motor-truck  load  of 
two  tons  of  chrome  ore  from  this  property  hauled  to  Redding 
on  a  test  trip  by  E.  L.  Curtis;  more  trucks  engaged  for  same 
service.  Cost  of  hauling  about  $7  per  ton.  distance  60  mi. 
iny  expects  to  extract  and  deliver  10,000  tons  chrome  ore 
this  season. 

Tuolumne  County 

SPRINGFIELD  TUNNEL  (Columbia) — Company  has  pur- 
chased Elliott  property  and  contemplates  early  operation. 
Shaft  is  being  sunk  on  Ranch  mine  to  intersect  deposit  of 
rich  gravel  opened  by  1.200-ft.  drift  from  main  drainage  tun- 
nel.    Tunnel,  now  in  2.S00  ft.,  will  be  driven  2  mi.   further. 

COSMOPOLITE  (Groveland) — Optioned  by  Arthur  Brown.  J. 
W.  Skelton,  Gurlev  Jones  and  other  Tonopah  men.  Five  claims. 
equipped  with  5-stamp  mill,  compressor  and  other  machinery. 
electrically  operated.  Contemplate  installation  of  ball  mill 
and  other  equipment   to  increase  capacity  to   50  tons. 
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COLORADO 
Clear   Creek    <  .unity 

OCEAN  \\  V.VE  (Idaho  Springs)— This  Soda  Creek  propertj 
being   developed   bj    Bean   and   associates. 

COLORADO  CENTRAL  (Georgetown)— Marshall  tunnel 
lump  being  sampled.     Mine  may  be  reopened 

EDGAR    (Idaho   Spring!  I      I  on    ground    west    of   Big 

Five    tunnel    making    regular    shipment      oi       I      i  ide    inill- 

■ 

BURNS  MOORE  (Idaho  Springs) — This  property  up  Chicago 
Creek  leased  by  G,  A  Xeagei  and  associates,  who  will  advance 
fennel. 

EDGAR  (Idaho  Springs)  Being  developed  through  Big 
Five  tunnel  by  Huston  Leasing  c...  Winze  will  be  sunk  an 
additional    I I 

TROJAN  (Idaho  Springs)  -Humphrey  &  Jones  have  l<  ised 
this  'liison  Gulch  property.  Main  tunnel  advanced  200  ft.; 
Streak   of   tungsten   ore   opened 

QUEEN  (Idaho  Springs)— This  property  on  Seaton  Moun- 
tain leased  t"  Polly  &  Hayes,  who  have  installed  a  hoist  and 
other  equipment.  A  2%-ft  vein  of  tungsten  ore  opened  in  20- 
ft    shaft.     Dump  will   be  soiled 

ENID  BIG  I  TUNNEL  CO  (Idaho  Springs) — This  new  com- 
pany   is    incorporated    for     -1    0, R.     W      Shaw,    president: 

\  ,i  Crosson.  manager.  The  Soda  Creek  tunnel  advanced 
300  ft.  on  low-grade  vein;  breast  shows  3-ft.  vein  of  $7 
milling  ore. 

Hinsdale   County 

SULPHURET    (Lake    City)      Lessees    sinking    Incline    shaft 
in.     Sublease  on  Cora   ground   let    recently. 

PELICAN  (Lake  City) — Lessees  opening  good  oreshoot  in 
new  drift 

GOLDEN  FLEECE  (Lake  City) — New  mill  nearly  com- 
pleted. Old  dumps  will  be  treated  while  carrying  on  mine 
Set  elopment. 

Lake   County 

WESTERN  MINING  (Leadville) — Wolftone  shaft  now- 
drained  to    1.000-ft.   level.      Producing   350    tons   zinc-carbonate 

LACAWANA  BELLE  (Leadville) — Being  worked  under 
has.  and  bond  by  Leadville  men.  Main  tunnel  being  driven 
in  (.']  .shoot. 

MANSFIELD  (Leadville) — Clarence  Jarbeau  has  based  this 
ip     on     Prospect     Mountain     and     will     advance     Lamphier 
Sinn  el   -50   ft.  by  contract. 

JULIA    MINING     (Leadville) — This    company,    under    man- 
ment    of   Clarence    Jarbeau  •  is   shipping    50    tons    daily    of 
iron-manganese    ore    from    Cloud    City    mine,    recently    drained 
through    Penrose    shaft. 

FORTUNE  i  Leadville) — James  McNeece,  owner,  has  opened 
this  old  property  to  leasers.  Shaft  is  to  be  sunk  200  ft.  Lead 
ore  high  in  gold  opened,  and  zinc  carbonate  being  shipped 
steadily   from  upper  levels. 

I"iirk    County 

TUNGSTEN  DISCOVERIES  made  recently  on  J.  G.  Blaine, 
Rainbow   group  and   Buckskin   Joe. 

LONDON  (Leadville) — Production  in  first  half  of  1916 
greatest  yet  made. 

San    Juan    County 

SILVERTON  SHIPMENTS  of  crude  ore  and  concentrates  in 
July  were:  Davev  Leasing  Co.  10  cars;  Gold  King,  36;  Sunnv- 
Bide  35;  Congress,  25;  Iowa-Tiger.  20;  S  D.  &  G  Leas.-.  17; 
St  Paul.  21;  Dora.  14:  J.  M.  Hyde.  7:  Dives  Leasing,  fi;  Atlan- 
tic. T,;  Pueblo.  4;  Silver  Lake.  Kittimac,  Pride  of  the  West, 
Nevada  Leasing  and  Barstow,  '■',  cars  each;  Silver  Ledge,  North 
Star.  M.  E  Watson.  Intersection,  and  Big  Giant,  2  cars  each: 
Highland  Mary  Leasing  Co.,  Joker  Tunnel,  Hudson,  Roj 
Leasing.  Kansas  City,  Morgan.  .1.  A.  Johnson.  Andren- Jackson, 
one  car  each;   miscellaneous.    5   cars;   total,    2.11    cars. 

HIGHLAND  MART  (Silverton) — This  property  at  head  of 
Cunningham  Gulch  leased  by  .1.  H.  Slattery  and  Otto  Hears. 

Ti  >M  MOORE  (Silverton) — Repairing  underground  work- 
ings preparatory  to  early  resumption.  S.  L.  Martin,  super- 
intendent. 

NORTH   STAR    (Silverton) — Boarding  house   on   King   Solo- 
mon Mountain  destroyed  by  fire,  will  be  rebuilt,      Recent  under- 
ground development   highly    satisfactory.      Philip    Flynn,   man- 
San    Miguel   County 

TELLUR1DE  SHIPMENTS  of  concentrates  in  July  were: 
Tomboy.  4s  cars  to  Durango;  Smuggler-Union,  29  cars  to 
Durango  and  14  cars  to  Blende:  Liberty  Bell,  15  cars  to 
Durango:  Anderson.  2  cars  to  Florence;  Wagner  Bros.,  2  cars 
to  Durango;   total  110  cars. 

TOMBOY    (Telluride) — In  July  crushed   13,1 tons,  yielding 

bullion.    $37,S00,    and    concentrates,    $56,000;    operating    profit, 
I{    100 

PRIMOS     CHEMICAL     CO.      (Vanadium)— Mill     running     at 

ity    on    ..re   from    the   Sawpit    and    Bear   Creek    properties. 

Additional     equipment     being     installed     at     mill.       Placerville 

work   temporarily   discontinued.      About   100   men  employed   by 

company  in  San   Miguel  County. 

IDAHO 
l.lnh..   County 

GOLDEN  SCALE  PLACER  (Elk  City) — William  C.  Mi  Nutl 
owner,    has    started    cleanup,    after    exceptionally    long    si 

GOLDEN  RULE  (Elk  City) — C.  Tiederman  and  Frank 
Bosch,   owners.    :i>         1      n  up   at    this    placer;    have    handled 

larger  amount  of  gravel  than  in  former  years,  owing  to 
favorable   water  cond;i 

MINERAL  ZONE  'Elk  City) — The  3-stamp  mill,  erected 
m  this  property  during  November,  1915.  has  been  in  continu- 
ous operation  ever  since.  G.  L.  L.  Baskett,  owner.  I  ire 
exposed  on  50-ft.  level  for  2vs  ft.  and  on  100-ft  level  for  735 
ft.  In  near  future,  inclined  shaft  is  to  be  sunk  t..  I 
level  and  mill  is  to  be  enlarged.  M.  F.  Tytler.  consulting  . 
engineer. 


Ml  \  NESOT  \ 
Hesabl  Range 

MAHi  (NING    'H  !  stripping    it 

side  oi   pit .   many  shovi  I 

int.'  u,js 

summer. 

I  i aim   stock- 
pile   i  1   to   Mi    sissippi    Valli 
at   St.   Louis.   Mo.     A    long  all-rail  shipment,  and   thi 


ill! 


SUSQ1  GHANA    (Hibblng)-    Screening   plant    for  separating 

plant    under 
and  -  -i  eel   building   will  contain  i  hi 
lip.  boilers  with  automat  rn  pumps  and 

equipment. 

M  l«.s|(l    1(1 

Joplln   District 

GALENA     B    (Nei  level    to 

supply  mill  with  wal  ons  resumed. 

BUCKEYE     (Galena,     Kan  leased     by 

i  iraining  .in    I 

NATIONAL    (Joplin) — Mill    stunk    by    lightning    a    month 
pail  ed.      Thn  e   shafts  mining  3    I 

zinc    CORPORATION     (Carterville)      '  00    acres 

now  being  drained   to   200-ft.   levi  1  b  Po  nona    pump. 

SO  ITTISH    '   ■  I— Opei  ted   Zinc 

and   will  now-  produce  threi  'night 

CHAMPION   (Duenweg) — New   mill  CO 

silicate    b.-ing    made    dailv.      .Mining    in    several    drifts    at 
75-ft.   depth. 

B.   L.   &  G    (Cardin,  Okla   I— i  found  in  all   I 

holes.     Ore  from   140   to   182   ft.     Tract  adjoins  Admiralt)    Zinc 
Co.  on  south. 

D.  C    ,v   E.  NO    2  (Webb  City)— Started  new  mill  in 
bottoms     capacity    i  ow    375  1 
shafts  op. 

TAR  CREEK    (Cardin,  Okla.)— Four  drifts  show  28-ft.   face 
of    rich    lead    ore    at    shallow    level;    new    mill    turn 
tons    of   lead    concentrates    weekly.      Unable    to    sink    to    lower 
level?  account   much   water. 

MONT  V\  V 
Jefferson  County 

BOSTON    &    MONTANA    DEVELOPMENT    (35    Congress    St. 
Bo    ton,    .Mass.) — Park    vein    encountered    in    i  from 

main    tunnel    at    company's    Elkhorn    mines 
River.      Win    is    14    ft.    wide;    shows    high-grade 
ore.      At   company's    Spain    nun.'    in    French    Gulch 
County,    second   consignment    of  motor    trucks   has  arrived   and 
will  soon  be  hauling  ore  to  new  spur  on  Mill  Creek  conni 
with  Washoe  smelt. 

Flathead  County 

SNOWSTORM     (Troy) — The    Banner    .<-    Pun    I 
cently  taken  over  by  this  com- 

pany,   are    surpassing    expectations.      Foui     hundred    thousand 
tons  of  ore  a 

lead,    S%%    zinc    and    from    4    to    5    oz.    silver.      Mini 
by  six  tunnels.     Mill  will  be  ready  last   of  September. 

I. in n   <  ounty 

i     The   10-sl 
centration  mill  will  be  completed   by  end  of  month.    Tun) 

ntrates  will   I  .Id   tailings,      i  i 

in  mine  reported  to  run  about   $16   in   gold   per  ton.      Also  some 
tungsten. 

Sanders  County 

F.    s.     HOUGHLANI  iates    have    shipped     from 

Thompson    Falls    a    ear    of    antimolc.  Sb. 

0  56         ■■  3    '  nd   ".  10        Fe 

*il\cr     How    County 
EAST  BUTTE  (Butte)— July  output  at  company's Pittsmont 
smelterv  was  l.v.::.12n  lb.  of  copper  and   49,892  <•/.    of  silvi 
against   1,63!  oppet    and    11,503  oz.  of  silver  in 

Copper   production    for   seven    months    was    10,194,12 
surplus.    Aug.    1    was   ovei 

DAVIS-DALY     (Butte)— Excavations    for    building    opera- 
tions on   Davis-Daly   ground,   which   extends   thru' 
.  1 1  i    of   Butte   foi    about    a    mill     tin  \  e   sho«  n 
two  v.  ipecl  ively.     Both  a  ri    a  head  of 

b.ing   driven    westerly   on   the   2,500   level   and    lie 
:l    blocks   west    of   the   Colorado   shaft       Foundation    for 
new  hoist  completed;  expected  to  arrive  within  a  week. 
BUTTE  &  SUPERIOR   (Butte)      On  the  night  of  A  ij 
bolt    holding   skip    ti 

[lowing  skip  with  its  5  tons  of  ore  to  fall  to 

1.1. in    level,    doing    considerable    damage    to    shaft    timbers    and 

"g     mine    and    mill    to    be    shut     down 

unatelj    s';  'i1   '  '     ""  level  and 

all   the    men    working    in   the  ed.     Another 

fortunate   feature   was   that    new    shaft    is  now   finished   t..    1,500 

king  it  possil  ■  n  through  it. 

M    \    \l>  V 

Esmeralda  County 

BUTTE  GOLDFIELD  (Goldfield) — Occasional  shipmi 

being  made.     Leasers  have  recently  opened  16-in.  vein  assaying 
ton. 
PION1    I  '      M  ill     '  '  ■ 

T 
impounded.     Higher  grade  ore  si 

inent  of  win,  bout  S120  per  ton. 

Humboldt  County 

RAGGED  Ti  These   tungsten  mines  sold   to  H. 

M     i;  At    present  about   35    mei 

Will  build   mill. 

ROCHESTER    MINES    CO      (Rochester) — Codd    winze,    now- 
down    about    800    ft.    on    dip    of   v.-in.    is   breaking    fair   mi 
with  occasional  occurrence  of  native  silver;  will  connect   with 
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Friedman    tunnel   and   become   main    outlet    from    upper    work- 
ings. 

Lincoln   I  ountj 
HAMBURG    MINES    CO.     (Pioche) — Recently    organized    to 
work    prop  •   ghland    district,    idle    since    1893. 

SILVER  COMET  MINING  CO.  (Pioche) — Sixty-ton  concen- 
trating    plant    running    steadily.      Situated    in    Comet    district. 

MEADOW    VALLEY    LEASING   CO.    (Pioche) — Organized   to 
take    over    holdings    of    Yuba     Leasing    and    Development    Co. 
;  ,  rat  ing  at  No.  :i  shaft. 
CONSOLIDATED   MINING  AND  SMELTING  CO.   (Pioche) — 
Organized    to   work    property  ali.ua    Ts   mi.   from  Pioche.      Man- 
ing    stales   small   smelting  furnace  is  being  erected. 
PRINCE    CONSOLIDATED     ( Pioche ) — Dividend    of    5c.    per 
share,   ah  •     i,,,,.i    pavable    Sept.   1.      Shipments    of 

Salt    Lake  continue  at   about  3.500  tons  per  week. 
CONSOLIDATED    NEVADA-UTAH    (Pioche) — South    croi    - 
.-ft.  level,    iii  quartzite  beyond   Yuba  dike.     Somi    ship- 
being    sav.d   above    this   level.      .Mill   producing   three 

1. 1  fou  i    en  rs  e lentrates   pet    week. 

Lyon    C t> 

NEVADA-DOUGLAS    (Ludwig) — July    shipments    amounted 
to  about    2.".    cars    valued    between    $40   and   $50   per  ton.     Low- 
ed    ai    company's  leaching   plant. 

Mineral  County 

PITTSBURGH    DOLORES    (Terington) — Treating   about    70 
ilj    of  arsenical  and  antimonial  gold-silver  ore;  cyanide 
iption    a  8    lb.    per    ton.       E.    J.    Schrader,    manager. 
y/ERINGTON    MOUNTAIN   COPPER    CI  i.    (Schurz) — Operat- 
ing    producing    property,    near  Schurz.   and    recently   purchased 
(rem    Glasgow    &    Western    Development    Co.   the    old    Adelaide 
r.:ine   situated   near  Golconda,    Humboldt   County. 

Nye  County 

TONOPAH  ORE  PRODUCTION  for  week  ended  Aug.  5 
was  9.flfi2  tons,  valued  at  $l!>y.:il»0.  compared  with  9.217  tons 
for  week  previous.  Producers  were:  Tonopah  Belmont,  2.',(72 
tors;  Tonopah  Extension,  2,200;  Tonopah  Mining,  2,000;  Jim 
Butler,  1.200;  West  End,  718;  Halifax.  218;  Rescue-Eula,  119; 
North  Star.  59;  miscellaneous,  146  tons. 

HALIFAX-TONOPAH      (Tonopah) — Repairs      to     northerly 
crosscut  on   1,700-ft     1.     -  1  completed  and   face  being  advanced 
-  .    ies    between    L.2O0   ft,    and    l,300-ft.   levels  continue   to   pro- 
about   1  75  tons  pei    n  eek 

AFTER  ALL   MINES   CO.    (Tonopah) — Northeasterly   cross- 
.  tit    being    driven    on    1,540-ft.    level    of    Tonopah    Extension's 
v  n  tie     workings    inward    Jim    Cro^    claim,    from    which    point 
ehei.il   development    will   be  undertaken. 

MONARCH  PITTSBURGH  (Tonopah) — Group  of  three 
claims  in  western  section  joining  Tonopah  Extension  ground, 
fast  and  west  drifts  being  run  on  Id -ft.  level  on  north- 
dipping  contact-vein  recently  encountered  about  800  ft.  west 
of  shaft. 

Storey   County 

ANDES  (Virginia)  —  Saved  2B  ears  of  ore  from  development 
n  ink   mi    350   level 

UNION  CONSOLIDATED  (Virginia)— Extracted  3S3  tons  of 
me:  2,400  level  202  tons,  $31.66  2,500  level  37  tons.  $15.21 
and  141  tons.  $15.30.  Stinted  reopening  old  2.300  station  of  the 
shaft. 

MEXICAN  (Virginia) — Smith  drift  on  west  crosscut  2.r,uo 
level  advanced  to  86-ft.  point,  porphyry  and  quartz  in  face. 
Mexican  mill  crushed  493  tons  custom  ore,  $25.95  and  122  tons 
from    Mexican    storage    idle.    $11.1(1   per   ton. 

NEW   YORK 
Orange  County 

FOREST  OF  DEAN  (Highland  Falls)— Fall  of  rock  in  this 
iron  mine.  Aug.   13.   killed  one  man  and  seriously   injur,  d   two 

ohk<;ox 

Baker   County 

STEAD-IRON  DYKE  MINKS  CO.  (Homestead)— Ship- 
-    lit    75    tons   daily    of    7',    copper    ore    to    International 
smeltery,   Tooele,  Utah.     Building  150-ton  concentrator:   to   he 
ready    in   September.      Emmet    F.   Galliga'n,    superintendent. 

Josephine    County 

TAKTT.MA      SMELTING      CO.       (Takilma)— Shipping      from 
Bronze    mine    about    15    tons    daily,    carrying     He 
('u  and  $1  gold,  to  Tacoma  Smelting  Mav.  1.000  tons 

Hauled    by    wagon    or   auto    truck    27    mi 
to    railroad    al    Waters    Creek.     .Roy    n.    Clarke,   manager. 

I  T\ir 
Juab  County 

TINTIC   SHIPMENTS   for   week   ended   Aug.   4   amounted   to 
1    msolidated,  Chief  i  lon- 
ntennial -Eureka    made    the    largest    out- 
puts. 

BLOSSOM   (Silver  City)  — Sinking  winze  in  north  end 

•    was  in  ore  around  the 

i;1""-    ''  estone,    the   .  opper    having   dipped    to 

ntinued  to  the  1,200,  and  drifting 

IELL    (Eureka)— Work    done    in    tin, 

i     riew    strike    to    be    of    imp. 

Shaft    '  I       bout    40   ft.,   and    will   be   continued 

until    u.    si  low  the-or<    di  posit.     This   will 

i  level,  which   is  still  150  ft.  above 
ihe   watei    I. 

Piute    County 
FLORENi 
IB  being  brol  ;1  ,,    :il.  the  terminus 

of  the  Hei 

'   y\iSE\      '  During    last     three 

months    eh.:,  .  ,  :irlv    aoubled    ,,„,,,.,,. 

n"H«  chaml  .,,.  nas  exceed(.(1 

expectation;  Buffli  t0  suppiy  ,,,, 


plant  several  years.  The  fissure  carrying  alunite  is  up  to 
Inn  ft.  wide  in  places,  and  other  veins  parallel  the  main  vein. 
The  tunnel,   driven  in  the  vein  1,500  ft.,  is  still  in  ore. 

Salt)    Lake    County 

ALTA-MAMMOTH  (Alta) — Incorporated  Aug.  3  to  work 
nine  silver-lead-copper  claims  in  Little  Cottonwood  Canon, 
half  a   mile  above  Tanner's  Flat.     J.  Thomas,  president. 

UTAH  METAL  &  TUNNEL  (Bingham)  —  First  divide-,  i 
amounting  to  about  $350,000.  or  at  the  rate  of  50c.  a  shire 
will  be  ,  aid  Aug.  15.  Piofits  for  the  first  quartet  ol  I  ■ 
were  $367,523.  Gross  value  of  the  ore  was  $67S.172,  and  with 
in.  .in.    from  sale  of  water,  rents,  etc.,  total  income  was  $690.- 

L77       Hal     1    bonds  amounting  to   $129,250,   leaving    J2U,,- 

750    outstanding        ('ash    on    hand    Apr.     1    and    due    foi     rr.etfl 

$961,827.      Total    profits    for    1915    were    $594,295.         I 

this  $216,727  came  from  the  Utah  Metal  end.  which  be gan   pio- 

iin ii    in    May.    and    $377, 56S    from    the    P.ingham-New    Haven 

end.  Mill  recently  enlarged  to  treat  240  tons;  Dotation  in- 
stalled  at  a  cost  of  $18,000. 

Summit  County 

PARK  CITY  SHIPMENTS  for  week  ended  Aug.  4  amounted 
to  4,479,987  lb.;  seven  shippers. 

THREE  KINGS  (Park  Cityl — Will  sink  winze  on  fissure 
recently   opened    on    520-ft.    or   bottom   level. 

NEW  QUINCT  (Park  Cltv) — Ore  was  cut  Aug.  7  in  w.  seen 
workings  about  300  ft.  above  the  900  level.  Extent  of  new 
find   not   yet   known. 

SILVER  KING  CONSOLIDATED  (Park  City) — Air  connec- 
tions made  between  mine  and  the  proposed  drain  and  de- 
velopment tunnel  in  Thaynes  Canon.  Machine  drills  will  soon 
be  start..!.  Ore  buckets  for  new  tramway  arrived,  and  enl.le 
will  be  up  soon.  Production  at  present  about  60  totis  a  .lay. 
Remodeling    mill. 

AMERICAN  FLAG  (Park  City) — Park  City  Mines  Co.  oper- 
ating  a  lease  is  unwatering  the  1,100  level.  Proposed  to  siak 
the  shaft,  to  reach  the  intersection  of  American  Flag  vin 
dipping  east,  with  the  Easter  vein,  dipping  west:  expected  a 
short  distance  below  the  1.100.  John  H.  Leavell,  II  R.  Mm- 
Millan,   John    Pingree   and   F..V.   Bodfish  are    interested 

I'tah  County 

PACIFIC  (American  Fork) — Copper-silver  ore  is  behfl 
shipped.  Returns  from  shipments  this  year  have  been  about 
$2(i. (MMi.     Raising  on  vein  is  in  progress. 


/i 


\\  [SCONSIN 
ic-Leail    District 


LITTLE  GIANT  (Shullsburg) — This  old  mine  reopened  and 
produi  in-    ■- .....I   ore. 

MULCAHY  (Shullsburg) — Finished  its  200-ton  mill  and  is 
completing    magnetic    separating    plant    to    remove    the    pyrite. 

WINSKELL  (Shullsburg) — Continues  to  be  a  large  shipper; 
now  working  beneath  the  "glass  rock'  horizon — deeper  than 
the    usual   ore    inns.  ' 

CAN  IDA 
British   Columbia 

BRITISH  COLUMBIA  COPPER  (Copper  Mountain! — After 
four  years  if  diamond  drilling  on  Copper  .Mountain,  minedevel- 
opment  has  been  commenced.  A  series  of  tunnels  are'  to  be 
driven  at  different  levels.  Power  for  initial  development  w.>ik 
is  being  obtain,  d  from  B.  C.  Portland  Cement  Co.,  14  mi.  from 
('opp.r  Mountain.  Current  is  transformed  to  15,000  volts  and 
carried  to  Copper  Mountain  over  a  temporary  high-tension 
line  of  No.  4  galvanized  fence  wire;  at  the  mine  it  is  stepped 
down  to  2,200  volts.  Compressor  plant  consists  of  a  Canadian 
Land  two-stage  10-drill  compressor,  belt-connected  with 
150-hp.  motor,  and  a  Chicago  Pneumatic  6-drill  compressor. 
belt-connected  with  a  100-hp.  motor;  Leyner  sharpener.  First 
tunnel  started  on  the  3,945  level,  new  in  500  ft.,  progressing 
is  it.  p.r  day,  size  9x10  ft.  Bad  ground  encountered  first  300' 
ft.,  which  necessitated  timbering:  condition  now  improvin  j 
and  I"  n.i  i  ale  .ii  progress  expected.  Diamond  drills  still 
being  operated  both  on  Copper  Mountain  and  Kennedy 
Mountain. 


Ontario 


DOME  LAKE  (Porcupine) — Shaft,  down  400  ft.,  will  be  con- 
tinued   to    70(1    ft.      Some    equipment    for    200-ton    mill    ordered. 

DOME  ENTENSION  (Porcupine) — In  first  drill  hole  to  tap 
Dome  ore  system,  90  ft.  of  ore  reported  cut  at  depth  of  abcut 
1,000   it 

NIPISSING  (Cobalt)— During  July  mined  ore  valued  ct 
77;  bullion  shipped  from  Nipissing  and  customs  ore, 
$280,188. 

REPUBLIC  (Porcupine) — At  this  mine  (formerly  the  Suc- 
cess) shaft  is  down  300  ft.  Crosscutting  is  being  done  in 
n    mineralized   belt. 

McINTYRE    (Porcupine) — Vein   along   the   Mclntvre    Exten- 
ine   drifted    on    for   500   ft.;   varies   in   width    from    s   to   40 
ft.     The   big  vein   on   700-ft.   level  drifted   on   for   300    ft. 

MILLER     INDEPENDENCE     (Boston     Creek) — New     high- 
truck  about  500  ft.  north  of  original  vein;  stripped 
for  about  15  ft.     Underground  work  suspended  account  short- 
age of   ■ 

WEST  DOME  CONSOLIDATED  (Porcupine) — No.  3  shaft 
dewatered  and  sampled,  assays  running  from  $4. so  to  ss  20 
per  ton.  Diamond  drilling  disclosed  new  vein,  6  ft.  in  width. 
assaying    $14.80    per    ton.    at    an    incline    depth    of    1.229    ft. 

HOLLINGER       CONSOLIDATED       (Porcupine) — For       four 

weeks   ended    July    14,   gross  profits  were   $215,165,   from    4 r..:'.20 

tens;    average    value.    $9.15    per    ton;    working    cost.    $3.74    per 

lied       Deficit,  owing  to  increased  dividend    requirements 

«     capitalization,    was    $202,934.      Delays    in    delivery    of 

m;i.  i  el   for  new  mil!  now  overcome. 
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Metal  Markets 


NEW    ^  IIKK —  \ii|S.    It! 
During  the  last  week  the  markets  for  copper,  lead  and  zinc 
ire    active    and    rising:.      All    of    them    exhibited    features    <,i" 
:erest.      Large   business   was   done,    especially    in    copper   and 
id,    but    also    there     were    some     important     transactions    in 


Bltei 


Copper,   Tin,   Lead    and   Zinc 


Copper — On  Aug.  10  the  Russian  order  for  5,000  long  tons 
of  copper,  with  regard  to  which  there  has  previously  been 
much  interest,  was  placed.  This  business  was  done  in  London, 
with  call  for  delivery  at  Vladivostok.  There  was  sharp  com- 
petition for  it  in  which  the  sellers  of  Australian  and  Japanese 
copper  participated.  The  offerings  varied  considerably  ac- 
cording to  the  deliveries  that  could  be  supplied,  and  the 
placing  of  the  order  was  apparently  determined  by  the  time 
requirements  of  the  Russian  authorities.  The  order  was  filled 
partly  with  Japanese,  partly  with  Australian  and  partly  with 
American  copper.  This  transaction  gave  an  impetus  to  the 
market  here  as  well  as  elsewhere  and  the  volume  of  business 
in  the  New  York  market,  which  had  been  swelling  during  the 
previous  week,  increased  further.  As  in  the  previous  week, 
the  bulk  of  the  business  was  with  domestic  manufacturers 
engaged  in  furnishing  munitions.  All  of  the  large  producers 
and  agencies  were  in  the  market.  Several  of  them  agree  in 
estimating  that  the  total  volume  of  transactions  during  the 
week  was  probably  in  the  neighborhood  of  50,000,000  lb.,  and 
judging  from  the  individual  reports  to  us  we  regard  such  an 
estimate   as   being   not    much   out   of   the    way. 

The  bulk  of  the  business  transacted  during  the  last  week 
was  for  November-December  delivery.  There  was  some  Octo- 
ber business  done,  but  October  copper  is  already  becoming 
rather  scarce.  As  to  September  copper,  there  is  no  longer  any 
available,  save  for  trifling  quantities  that  may  be  with  second 
hands.  However.  August  and  September  copper  is  not  much 
wanted,  manufacturers  being  generally  supplied  fully  for  that 
time  and  gladly  acceding  to  the  delayed  deliveries  on  the  part 
of  refiners,  who  have  been  unable  in  a'll  directions  to  turn  out 
as  much  as  they  expected. 

Prices  advanced  steadily  during  the  week  and  a  good  deal 
of  variation  was  exhibited,  depending  upon  the  position  of  the 
sales  books  of  the  several  producers.  As  soon  as  any  one 
sold  all  of  the  October  copper  he  wanted  to,  his  asking  price 
was  raised.  In  general  there  was  an  increasing  differential 
among  the  prices  for  October.  November  and  December  cop- 
per. A  noteworthy  feature  of  the  week  was  good  buying  for 
delivery  beyond  1916.  extending  as  far  as  April,  1017  This 
business  was  taken  at  considerably  lower  prices  than  what 
are  quoted  for  the  major  market  at  the  present  time.  Sellers 
are  naturally  desirous  of  placing  all  the  copper  for  1917  that 
they   can    at   anything   like   the    present   level    of   prices. 

Respecting  reports  of  huge  sales  to  foreign  governments, 
that  have  been  widely  circulating  in  the  daily  and  financial 
papers  during  the  last  week,  it  may  be  confidently  said  that 
up  to  the  time  of  our  going  to  press  no  such  business  has 
been  consummated.  It  is  possible  that  some  large  business 
of  that  nature  is  in  negotiation  but  if  so  agreement  as  to 
price  has  not  been  reached.  It  will  be  recollected  that  there 
were  negotiations  not  long  ago  which  failed  owing  to  inability 
of  th.-  parties  to  come  to  terms 

Copper  Sheets  remain  unchanged  at  last  week's  quotations, 
a  base  of  35\i  <S  37V4e. 

Tin — There  was  a  little  business  done  between  dealers 
and  small  consumers.  There  was  not  much  fluctuation  in 
price  and   there   were   no   features   of  general    interest. 

Lead — Some    very    large    business    was    done,    there     being 
transactions  for  round  lots  on   every  day  of  the  week.      In   the 
early    part    of    the    week    some    of    these    transactions    were 
I    made    at   low    prices.      Sellers    who    had    been    pressing    on    the 
,    market     being     thus     relieved,     an     increasing     demand     from 
■    consumers    was   able    to    satisfy    itself   only    at    rather    sharplj 
advancing  prices.      Beginning   with   Aug.    15,    independent   pro- 
ducers   were    able    to    realize    better    than     the    price    of    the 
A.   S.    &    R.    Co..    and    a    further    show    of    strength    on    Auu      1  »i 
probably  foreshadows  an  advance  in  price  by  the  A.  S.  &  R.  Co. 


There  was  some  note-worths  buying  of  lead  for  export  during 
ilic    week. 

Spelter-  Buying  fm  export  also  developed  in  tins  metal  and 
transactions  attaining  a  handsome  volume-  there  was  naturally 
an  advance  in  price  from  day  to  day.  The  differential  between 
prompt  and  future  spelter  has  naturally  contracted  to  rathet 
small   proportions. 

The  Anaconda  company  is  to  put  in  operation  the  first 
unit  of  its  electrolytic  plant  at  Great  Kails  this  month. 
Additional  units  will  go  into  operation  in  short  order  and 
the  plant   is  expected   to  be   producing  at    full    capacity    bj    thi 
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The  quotations  here  n  are  our  appraisal  of  the  average  markets  for  copper, 
lead,  spelter  an.]  iin  l>.i-r.l  ->n  v.  V.lr-  ilr  ■■uiiti  :,i't.  t,.i  the  ordinary  deliveries  of  the 
trade  as  made  by  producers  and  ac  "<  "  -.  :md  represent,  to  the  best  of  our  judg- 
ment, the  prevailing  values  of  the  metals,  reduce)  ?,,  |i;isis  of  New  York,  cash, 
except  where  St.  Louis  is  given  ay  the  basing  point  St.  Louis  and  New  York  are 
normally  quoted  0.17c.  apart 

The  quotations  for  electrolytic  copper  are  for  cakes,  ingots  and  wirebars 
F.h  en.. lytic  ci, [.per  is  commonly  sold  at  prices  including  delivery  to  the  consumers 
and  i-  subject  to  discounts,  etc.  The  price  quoted  fur  copper  on  "regular  ten 
(r.t  )  is  the  gross  price  including  freight  to  the  buyer's  works  and  is  subje,  :  t>.  :. 
discount  for  cash.  Tne  difference  between  the  price  delivered  and  the  New  York 
cash  equivalent  is  at  present  about  0  25e  on  domestic  business  I  he  price  n( 
electrolytic  cathodes  is  0.05  to  0  10c  below  that  of  electrolytic  Quotation,  foi 
lead  represent  wholesale  transactions  in  the  open  market  for  good  o  dtnary  brand- 
Quotations  for  spelter  are  for  ordinary  Prime  Western  brands  Only  the  St.  Louis 
price  is  herein  quoted,  St  Louis  being  the  basing  market  We  quote  the  New  Y.u  k 
price  at  17c.  per  100  lb.  above  the  St    Louis  pri<  e 

Silver  quotations  are  as  reported  by  Handy  &  Harm 
ounce  of  silver  bars  099  fine. 

Some  current  freight  rates  on  metals  per  100  lb   are 
St.  Louis-Chicago,  0.3c;  St.  Louis-Pittsburgh.  13  lc 


m  and  are  in  cents  per  troy 
^r    I  ouis-New  York  17c; 
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The   above   table  gives  the  closing  quotations  on   London    Metal    Exchange 
All  prices  are  m  pounds  sterling  per  ton  of  2,240  lb  ,  except  ailv<  r  which  i>  in  pence 
... K ice  of  sterling  silver.  0.1)25  fine      Copper  quota) 

I    three   months,   and  for  electrolytic,    price   for    tii      ! 
subject  to  3  per  cent   discount.    For  convenience  in  comparison  of  London 
in  pounds  sterling  per  2,240  lb  .  with    American  prices  in  o  trl     | ■■■■        una  the 
following  appi  '■■■■  ire  given,  reckoning  exchange  at  4.80 

I  29c      £30     -  6.43c;  £40    =  8.57c;  £60    =   L2.85c      Vari    I     ■    ,  £1    = 
0.21 Jc 
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de    ■Anaconda   Electric"   spelter 
nsumers.      Some   large 
ted  that  this  is  the  best  spelter 
they  have  ever  had. 

.mi     spelter    quotation    for    Aug. 
of  7%@Sc,  which  was  in- 
tended,  and   is   the   correct    quotation. 

Montana    Zinc    Ore — Butte    i-    Superior    report    for    July    a 
of  51,710   ton?   ore   treated,   with  a   saving  of   14.00 r,    1  in 
concentrates    estimated    to    contain    15.200.000    lb.    zinc. 

Zinc  Sheets  show  no  change  upon  last  week's  quotations. 
Demand  is  fair.  Price  remains  at  $15  per  100  lb.,  f.o.b.  Pi  ru, 
111.,    less   8%    discount. 

Other  Metals 

Quicksilver — There  was  a  further  decline  on  small  busi- 
ness. At  the  close  we  quote  $72,  New  York.  San  Francisco 
reports,  by  telegraph.  $75,  market  dull. 

Antimony — This  market  was  very  unsettled  during  the 
week.  A  considerable  business  was  done  at  prices  ranging 
from  9  to  10c.     We  quote  an  average  of  9%c.  for  the  week. 

Aluminum — Market  reported  quiet  without  any  material 
change  from  last  week.  Business  is  being  done  on  a  basis  of 
about  60c.  for  No.  1   ingots,  New  York. 

Gold,   Silver   and  Platinum 

BfEW    YORK — Aug.    It! 

<;ol<l — Somuel  Montagu  &  Co..  report  from  London,  under 
date  of  July  27.  a  total  of  bar  gold  received  by  the  Bank 
of  England  during  the  week  of  £903,000.  No  withdrawals 
were  reported.  West  African  gold  output  for  June,  1916, 
amounted  to  £127.107.  and  Rhodesian  gold  output  for  June, 
1916,  amounted  to   £333,070. 

Transvaal  (iold  Production  in  June  was  761.764  oz.  For  the 
six  months  ended  June  30  the  total  was  4,631,867  oz.,  or  $95.- 
740.691;  an  increase  of  223.819  oz.,  or  $4,626,339,  over  the  first 
half  of  last  year.  The  course  of  production  for  the  half-year 
indicates   an    output    approximating    $200,000,000    for    the    year. 

Coined  Silver  in  the  Initeil  States  July  1  is  estimated  by 
the  Treasury  Department  as  follows:  Standard  dollars.  $56S.- 
270,900;  subsidiary  coins,  $187,37S,094;  total,  $755.64S,994.  Of 
the  standard  dollars.  $490.7S6,334  are  held  in  the  Treasury 
against  silver  certificates  outstanding. 

Sliver — The  market  has  ruled  steady  the  past  week 
between  31%  and  3134d.  in  London.  Coinage  orders  for  the 
English  and  French  mints  have  been  large  enough  to  absorb 
silver   offerings    and    hold    the    price    firm. 

Reports  from  India  are  favorable  for  good  demand  for 
silver,  but  conditions  in  China  are  not  favorable  for  higher 
prices,  exchange  rates  continuing  below  parity.  Market  closes 
steady  in  London.  3li;d. 

Samuel  Montagu  &  Co.  report  from  London  under  date 
of  July  27,  that  the  tendency  of  prices  has  been  somewhat 
better  during  the  current  week.  Improvement  have  been 
mainly  due  to  the  former  tone  of  China  exchanges,  which 
have  shown  reluctance  to  fall  in  sympathy  with  silver  prices. 

Bullion  on  hand  at  the  San  Francisco  Mint  at  the  close  of 
July  31,  1916,  was  $370,535,105,  an  increase  over  July.  1915.  of 
$69,225,685.  Total  gold  receipts  for  the  month,  $5,383,463; 
silver  receipts.  $114,799.  Australian  gold  bars  received, 
$103,372;  other  sources.  $5,280,091. 

Imports  of  Silver  in  firenl  Britain  six  months  ended  June 
30  were  £6.359,7*5;  exports,  £3,939.492;  excess  of  imports, 
£2.420.293.  against  £1, "36. 671  last  year.  Of  the  imports  this 
year  £5,  tl  1    United  States 

Gold  and  sili«-r  Movement  in  the  United  States  five  months 
ended    May    31 
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Mexican     Dollars  York    Aug.    in    were    quoted     a1 

Vug.   12  at  51@55c;  Aug    13 

at  51  '■<   ■■■■   ,  Ail 
many   pesos   appi 

Platinam— There  was  a  Utile  Utter  demand  for  this  metal 
Quotations   range    fi  ...    ,.„poi.ted    at 

$58.50.   which   we   q  1  e    £or   the   week 


Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Aiir.  12 — Quotations  are  given  as  follows: 
Blende,  high  price,  $67.95  per  ton  of  60r<  zinc;  premium  01  e  at 
$65.  Medium  is  $60@50;  low,  $45.  Calamine,  per  ton  of  10$ 
zinc,  $40@30.  The  average  selling  price  of  all  grades  of 
zinc    is   $57.94    per   ton. 

Lead    base    price   is    at    $65    per    ton    of    809!     metal   content.] 
The   high   price   is   $66.20,   and   the  average   selling  price   of  all 
grades   of   lead    is    $64.33    per    ton. 

Shipments  for  the  week  ended  Aug.  1 2   were   3,876.1   tons  of  J 
blende   and    932.33    tons   of  calamine   and    934    tons   of  lead    ere. 
Total  value  was  $338,510  for  the  week,  and    $24,949,490  for  the 
year   to  date. 

Producers  had  thought  the  downward  limit  of  zinc  prices 
was  touched  a  week  ago,  but  another  cut  of  $5  in  the  base 
price  of  premium  ore  was  made  this  week.  A  tendency  toward 
heavier  buying  by  one  concern  tonight  may  have  the  effect 
of  bringing  the  price  slump  to  an  end.  though  this  company 
was  offering  only  $60  base  for  GO1^  grades.  It  is  assumed  that 
no  further  cut  can  be  made  so  long  as  this  large  buyer  is  in 
the  field  at  a  price  so  near  the  top.  This  company  is  not  a 
regular  buyer  of  high-grade  ore. 

These  premises  are  estimated  from  the  sellers  viewpoint. 
Buyers,  on  the  other  hand,  assume  that  with  20,000  tons  sur- 
plus metal,  over  20,000  tons  surplus  ore  here,  with  surplus 
ore  at  the  smelters  and  an  unlimited  supply  in  Australia, 
there  is  no  early  prospects  of  an  advancing  ore  market. 

Platteville,  Wis.— Auk.  12 — Quotations  of  the  district  are 
according  to  the  following  figures:  Base  price  per  2,000-lb. 
ton  for  material  assaying  60rr  zinc  is  $57  for  premium  ore 
down  to  $50  for  medium  grade.  For  material  assaying  80% 
lead  the  base  price  per  2.000-lb.  ton  is  $60®64.  Shipments  for 
the  week  were  2,190  tons  of  zinc  ore  and  104.3  tons  of  lead 
ore  and  201.6  tons  of  sulphur  ore.  For  the  year,  to  date  the 
figures  are  73.723  tons  zinc  ore,  2,749  tons  lead  ore  and  16.781 
tons  of  sulphur  ore.  Shipped  during  the  week  to  separating 
plants   there  were   3,239   tons  of  zinc  ore. 

OTHER  OKES 
Manganese    Ore — Imports    at    Baltimore    for    the    week    in- 
cluded   15,800  tons  of  manganese  ore   from   Brazil. 

Pyrites — Imports  at  Baltimore  for  the  week  included  4.4*5 
tons    from   Huelva,   Spain. 

Tungsten  Ore — There  was  a  slightly  better  feeling  in  this 
market,  with,  however,  no  great  change  in  price,  which  we 
continue  to  quote  at  $20.  Charles  Hardy  reports  that  the 
foreign  demand  for  tungsten  was  again  the  dominating  feature 
in  the  market.  Considerable  quantities  were  sold  and  at  least 
200  tons  have  been  absorbed  for  shipment  abroad  since  the 
actual  buying  began,  about  a  fortnight  ago.  This  buying  is 
by  no  means  confined  to  purchases  made  in  the  United  States. 
Peru  and  Bolivia  are  also  actively  canvassed  by  the  foreign 
buyers,  and  considerable  quantities  have  been  bought  there. 
On  July  19  Japan  prohibited  the  exports  of  tungsten  and 
molybdenum,    except    under    license. 


Antimony   Ore — No    business 

iverse   to  making  quotations. 


reported  and  buyers  were 


Iron    Trade   Review 

The  domestic  demand  for  finished  materials  is  decreasing, 
owing,  in  large  part,  to  high  prices,  labor  shortage  and  slow 
deliveries.  "Iron  Age",  Aug.  10,  notes  that  following  the 
statements  by  the  leading  producer  one  week  ago  that  it  had 
raised  the  price  of  steel  bars  $2  a  ton,  or  to  2.60c,  Pittsburgh, 
the  same  interests  have  announced  similar  advances  in  wire 
products  and  in  contract  plates  and  structural  shapes.  In  a 
slow  market  these  advances  have  not  stimulated  buying. 
Sales  of  bars  have  been  made  at  2.50c.  in  the  week,  pending 
business  at  that  figure  being  more  readily  closed.  Independ- 
ent producers  are  in  some  cases  quoting  higher  prices,  but 
these  have  not  been  widely  established.  Manufacturing  con- 
sumers of  steel  are  facing  smaller  demand  for  their  products 
in  view  of  high  prices.  Implement  makers  count  on  259! 
falling  off  in  their  sales  and  possibly  more.  They  contend 
that  bars   should  be   reduced   rather  than  advanced. 

PITTSBl  R«;H — Aug.  15 

An  unprecedented  famine  has  developed  in  unfinished  steel 
and  buyers,  English  consumers  in  particular,  are  inquiring  in 
vain  for  billets  and  sheet  bars  for  any  delivery  this  year. 
Prices  are  bid  that  would  net  greater  profits  than  are  obtain- 
able on  some  descriptions  of  finished  steel,  light  gage  sheets 
in  particular,  but  the  mills  prefer  to  carry  the  steel  through 
to  the  finished  product  as  any  unemployment  of  men  results 
in  their  securing  jubs  elsewhere  and  every  employer  is 
to    maintain    his   organization. 
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The  Carnegie  steel  Co.'s  successive  advances  in  bars,  plates 

11,1    shapes   of    $2    a    ton    are    taking   root,   bars   being   already 

lip  to  the  2.60c.  price  in  the  general   market,  while  shapes  and 

ilates  are   making    foi    2.60c.   and   3c.   respectively.     The   inde- 

iendents   have   been  closing  additional   contracts  with   regular 

■UBtomers  before  they  advanced  their  prices 
I      The    whole    steel    market    lias    gained    additional    strength 

n   the   past   week,  and   the   change   in   the   past   three  weeks   Is 

.iv  striking  particularly  as  it  occurs  at  the  time  of  year 
,vhon  the  market  is  supposed  to  reach  Its  stage  of  greatest 
luietness.     The  change   has   been   radical  and  the  future  of  the 

i,.  i  market  is  assured  for  a  longer  period  of  time.  It  is  now 
generally  believed  that  the  steel  mills  will  be  under  pressure 
for  deliveries,   with   prices   strong   all   along   the   line,   until  at 

east  the  middle  of  next  year,  whereas  two  months  ago  there 
Ivere  doubts  whether  mill  activity  would  be  prolonged  far 
Into  the  new  year  and  it  was  considered  distinctly  possible 
■  bat  some  prices  might  begin  receding  in  September  or 
pctober. 

I  The  new  life  in  the  steel  market  is  traceable  chiefly  to  the 
jvar,   there   having   been    larger    bookings   of   orders   for   shells 

ind  shell  steel  than  were  anticipated,  while  the  common 
Appraisement  is  that  the  war  is  destined  to  last  for  at  least 
[    year    yet. 

I  In  practically  all  products  the  mills  are  nominally  far 
liehind  in  deliveries,  but  in  most  eases  the  condition  arises 
Iroin  buyers  having  specified  with  exceptional  liberality  in 
kntlcipation  of  mills  falling  behind.  There  remain  many 
Instances  in  which  consumers  are  really  incommoded  by  not 
receiving  as  much  steel  as  could  be  fabricated  and  put  to  use. 
It  is  believed  that  some  consumers,  who  were  particularly 
lorehanded,  are  well  stocked  up,  but  there  is  no  disposition  to 

Pire  Iron — While  the  pig-iron  market  on  the  surface 
jippears  dull,  there  is  decidedly  more  buying  of  foundry  and 
malleable  grades,  the  buyers  not  putting  out  general  inquiries, 
put  picking  up  the  iron  quietly,  apparently  in  fear  of  exciting 
he  market  to  their  disadvantage.  There  is  slightly  more 
nquiry  for  basic  and  it  is  thought  possible  that  with  the 
heavy  selling  of  bessemer  by  Eastern  furnaces,  for  export, 
Ihe  East  may  soon  inquire  of  this  district  for  basic  iron, 
hessemer  is  dull  except  for  continued  export  demand,  and 
Ihe  supply  may  run  short.  Prices  are  unchanged:  Bessemer, 
f21@21.50;  basic.  $18(<j>18.25:  malleable  and  foundry.  $18. 25(g) 
1 8.50;  forge.  $1S©1S.25,  fob.  valley  furnaces.  95c.  higher 
klivered    Pittsburgh. 

I  Steel — There  is  an  altogether  unprecedented  famine  in  soft 
:teel  billets  and  sheet  bars,  both  bessemer  and  openhearth. 
mly  odd  lots  are  offered,  and  then  only  occasionally.  The 
[nills  without  an  exception  refuse  to  quote  on  any  regular 
onnages,  asserting  that  they  are  entirely  sold  up  for  this 
rear.  Prices  are  nominal  at  $45(850  for  either  bessemer  or 
ipenhearth  billets  or  sheet  bars.  The  buying  of  shell  steel 
lias  been  much  larger  than,  expected,  as  it  has  continued  to 
llate  when  at  the  end  of  May  the  buying  was  supposed  to  be 
'radically  over  for  this  year's  delivery.  Naturally  the  mills 
nake  an  effort  to  hold  capacity  open  for  this  profitable 
■usiness  and  there  is  a  bare  possibility  that  should  the  buying 
'1  shell  steel  end  the  mills  would  find  they  could  spare  some 
"ft  steel.     Rods  are  quotable  nominally  at   $55^(60. 

FERllOAI.LOYS 

Market  is  inactive,  purchasers  being  fairly  well  covered 
or  time  ahead. 

PerromanKiiue.se — Th  market  for  prompt  is  easier  and  in 
general  it  commands  about  the  same  price  as  contract.  $175. 

Spiegelel*en.  18  to  22<~r,  is  quoted  at  $45@50,  and  25  to  30% 
tt  $55@65    at    furnace.      There    is   some    inquiry    for   export. 

FerroKilioon,  50'',  is  quoted  at  $8S@S9  in  lots  up  to  100 
ons;  over  100  tons  $87<§>8S,  and  over  600  tons,  $86@87,  all 
.o.b.   Pittsburgh. 

FOREIGN  IHO\ 
Report  of  Aug.  8.  states  that  in  pig  iron  the  demand  for 
orward  delivery  persists.  Deliveries  are  closely  regulated, 
[•"ears  are  expressed  of  greater  tightness  in  hematite  iron. 
Deliveries  are  inadequate  and  export  business  is  curtailed. 
American  2-in.  billets  have  sold  at  £13  15s.  In  the  tin-plate 
narket,  200,000  boxes  of  oil  plates  have  been  placed  at  29s. 
o  30s.  Sales  later  were  made  at  30s.  9d.  The  market  is  very 
rregular. 

The  "Gazette."  London,  of  July  26.  publishes  a  note  of  ex- 
ports that  have  been  prohibited  that  includes  black  plates  for 
inning  (to  all  destinations  except  the  Allies.  Spain  and  Portu- 
gal), cast-iron  pipe,  galvanived  corrugated  and  flat  sheets. 
,  ron  and  steel  plates  and  sheets  (except  black  plates  for  tin- 
ilng,  tin  plates,  tinned  plates  and  lead-coated  sheets  and 
ectional  material  for  shipbuilding.)  (To  all  destinations  in 
"urooe  except  the  Allies.  Spain  and  Portugal). 
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■ vn  the  lakes  hai    I I  up 

to    o.i  I  ■       ind   h  quail  i  urpassing    mi 

them       in.    el  been     omi    difficulties  attending   thi 

""  "i,      i    .,    strike  of  the  lake   caryin 
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ers. The  Mi  i  a  great  part  of  the 
underground  production  is  cul  off,  bu1  the  disorder  hat  id 
reached  the  openpil  ton  has  been 
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, lately,   in  son  to     nore   per  ton.     Shortage  of 

ores    for    blasl    furn;  not    likely,    although    it    is    a    p 

1'il it y.      Furnaces    are    not    disposed    t..    quote   on    pig   iron    for 
the    first    half    of    1917,    due    to    Ibis    possibility.      Total    01 
docks  on   Aug.  1   was   1,810,671   tons,  as  compared  with  6,539,933 

tons    on    Aug.    I,    1915.      Shil nts    from    lower    lake    ports    to 

furnaces  during  the  month  amounted  to  5.2S9.590  tons. 
COKE 
Then  I:  reported  i  I  adj  hardening  of  prices  of  spot 
furnace  coke  market.  The  stiffness  Is  due  to  light  pro- 
duction, and  future  prospects  brighten  as  time  of  completion 
of  additional  byproduct  ovens  Is  prolonged.  The  "Courier" 
reports  that  the  total  production  for  week  ended  Aug.  5  was 
394.2(10  net   tons,  and   shipments   of    10,960   cars. 

Connellsville — While  demand  for  prompt  furnace  coke  from 
consumers  is  barely  in  evidence  there  is  buying  by  middle 
interests  to  apply  on  contracts,  with  very  light  offerings,  and 
the  market  is  strong  at  $2.75fJ2.S5.  There  is  no  interest  In 
contract  coke.  The  YoungStown  Sheet  and  Tube  CO.  expects 
to  begin  putting  the  first  two  batteries  of  its  byproduct  coke 
plant  in  operation  today  or  tomorrow,  the  other  two  bait,  i  ii 
making  204  ovens  in  all,  to  follow  next  week.  This  company 
is  now  receiving  about  70  000  tons  of  Connellsville  coke  per 
month,  the  contracts  being  arranged  to  change  to  coal 
contracts.  Ovens  will  be  blown  out  to  the  extent  of  20  to 
35.000  tons  a  month  of  coke,  but  at  least  35,000  tons  a  month 
will  remain  available  for  other  consumers,  and  the  coke 
market  should   therefore  ease  off  in   time. 

PETROLEUM 

It  is  reported,  under  date  of  Aug.  10,  that  a  further  cut  of 
10c.  per  bbl.  in  Mid-Continent  crude  oil  is  t'.ie  fourth  succes- 
sive reduction  since  July  24  last.  Mid-Continent  crude,  now 
quoted  at  $1.15  per  bbl.,  is  40c.  below  the  hieh  of  Ibis  year, 
and  indications  point  to  additional  recessions  before  the  low 
is  reached.  Texas  oil,  which  is  in  direct  competition  with 
Oklahoma,  also  has  been  reduced  10c.  per  bbl.  to  the  $1.15 
basis.  Pennsylvania,  as  well  controlled  as  this  eastern  field 
is.  will  be  unable  to  escape  the  influence  of  the  Mid-Continent 

market,    it    is    expected.      There    are    81, 000, ( bbl      of    oil    in 

storage  in  the  Mid-Continent  field,  half  owned  by  Prairie  Oil 
and  Gas  Co.  Total  storage  shows  a  decrease  in  value  of  more 
than  $32,000,000  at  present  market  price,  compared  with  high 
this  year.  Prairie's  theoretical  loss  alone  amounts  to  more 
than  $16,000,000. 

California  valley:  14  to  and  including  17.9  gravity,  63c.  per 
bbl.;  18  to  and  including  IS. 9  gravity,  64c.  For  each  increase 
in  gravity  above  IS.  one  cent  a  barrel  increase  is  made. 
Southern:  16  and  including  17. fi  gravity.  63c;  IS  and  including 
18.9  gravity,  64c.  One  cent  a  barrel  is  ad^ed  for  each  degree 
increase  in  gravity  above  IS. 

Chemicals 

NEW  YORK — Aug.  15 
Vraenlc — With  spot  quoted  at  only  $6  per  100  lb.,  absence 
of  important  demand  is  apparently  responsible  for  a  lack  of 
upward  tendency  in  prices.  Production  is  stated  to  tie  well 
sold  ahead  and  contract  deliveries  an  b  no  igh  to  prevent 
any  accumulations. 

Copper  Sulphat< — .Market  quiet  with  only  a  moderate  busi- 
ness in  small  lots  reported  for  the  last  week.  Export  trade 
dull  and  domestic  consumers  apparently  content  to  buy  in 
small  installs  ces  quoted  at  SS @  10  per  100  lb. 

Bleaching    Powder — Reported    that   resales   of   offerings   are 

keeping   spot    market   unsettled.     Difficult   to  sell   large  drums 

at    present     and    these    an      sellers    at     4%c.    per    lb.       Export 

packages   held   at    5%@6%c.    per   lb.      Contracts   for   next   year 

|  c.   i"  r  Hi. 

Sulphur — Prii  es  showing  a  tendency  to  harden  as  a  result 
of  consumers'  strong  demand.  New  York  shipments  quoted 
at  $30  per  long  ton  and  Baltimore  at  $30  50     Spot  quoted  at  {35. 

Sulpbnrlc  Acid — Prices  for  nearby  deliveries  steady  with 
some  concessions  on  long-time  contracts.  Offerings  of  66-d'-g. 
at  I%c.  per  lb.  reported,  with  60-deg.  at  lc.  per  lb.  available 
to   buyers. 
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Assessments 


Deling      Sale    i    Ami. 


Algoiiiah.  Mich. 
Alto  silver.  Ne\ 
Beaver  Gold,  ctah 

Bell i'-  Ida- 

Challenge.  Nev. 

,  Ida 
Coal  Creek,  [da 
i  obe   N  Irglnla,  Ne1 
i  &  beauer,  Me\         

rjtan 

t  its.   Ida 

tend,  Nev..   

[da.        

Hope,  I  !alil 
Hugo,  [da.     . 

jacketrC.Polnt-Belcher,  Nev. 
jack  \v:iin-,  [da     . 
Kevanaa  Reor.,  Nev 
■, .  Mich.     . 
Lehl  Tlntic,  Utah 
Lucky  Calumet,  Ida. 

Nevada- nouslas.  Nev. 

Nevada-Stowart.  Ida 

Nevada  Zinc.  Nev 

v., nli  Lake,  Mich. 

Ophlr,  Nei 

Paloma,  Dtah 

Phedora,  Ida 

Rico  Argentine.  Colo. 

Rio  Grande  Grubstake.  Nev 

Sandstorm  Kendall,  Nev 

Silver  Pick.  Nev 

six-*,  Nev. 

Springfield  Tunnel,  Calif 

Sunrise.  Ida. 

Sunset,  Ida 

Tar  Baby.  Utah 
Ton.  Gypsy  Queen.  Nev. 
Dtah,  United,  Utah. 
Wolf  Mi   Copper.  1'ta.h 
Wonderful.  Ida. 


Mas   18  SI   mi 

Sept.    1  Sept.  25   ii  03 


Sept.  16  0.01 

Aug.  26  ii  006 

Sept.  13  it  05 

tog    25  'I  002 

Sept.  26  0  COS 

AUK.    17  II   05 

Sept.    S  Sept.  21  ii  in 

Auk.    15  Sept     !  II  00) 

Aim    26  Sept.  16  ll  002 

,hih    26   Uik    26  0  11112 


w:  19 
Aug.  9 
Aug.  23 

lUg       7 

Aug.  25 
July   27 


Aug.  15 

Aug.  7 

July  17 

July  29 

Aug.  14 


Sept    20  0.01 

sept.  15  0.005 

Mil-      14  0.01 

Aug.   :ifl  0   002 

Sept.    7  ii  05 

July    27  Aug.   2S  0   01 

Aug       2  Sept       Ii  0   01 

Sepi     2 1  1.00 

Aug      5  Aug.  25  0  1X125 

.lull    20  Aug.  21  1)005 

.luh     I  j   mil-    16  0.10 

3  Sept.    2;  0  003 

Aug.    14  Sepi  0   "I 

June  14       |  1.00 

Aug.  16  Sept.    6  0.05 

Aug.  21  Sept.    9  0  01 

MIL'    2li  Sept.  29  0  001 

lug     17  Sept.     2  0  (II 

June  22  Aug.  31  0  0112    ! 

Aug.  22  Sept.  26  0.01 

July      5  Aug.  14  0.01 

Aug.  23 ^ Sept.    8  0.10 

Aug    15       0.05 

July   27Aug.  28  il  002 

Aug.     5  Aug,  26  0  0015 

Aug.     3  Sept.    4  0.01 

July    11' Aug.  15  0.01 

Mil',    12  Aug.   30|  0.01 

Aug      2  Sept.    fi  0.005 

Aug.  30  Sept.  20  0.001 


Stock  Quotations 


SAN  1  RANCISCOAug.    Hi    SALT    LAKE 


,,t  i  !omp 
Alia 

Best  &  Belcher. . . 
Bullion 
Caledonia 
Challenge  Con. 

Confidence 
Cons  Imperial  .. 
i  ion  Virginia. . .  . 
( ,,,,ii  A-  Curry... 
Hale  &  Norcross. 
Jacket-Cr.  Pt.    .  . 

Mexican 

Occidental 

ophlr 

Overman 


s  of  Comp. 


vage 


:  Beloner 

II vada 

"II 

h 

- 
ilm  Butler 

■intra 

Midway      

oiopah. . . . 
tar 
;iit 

West  l.nd  Con 

Mlalila 
Blue  Bell 



CO.  D.  Con 

rac 

D'neld  B.B 

I  i-:i  l  i  Daisy 

Ktenslon. 
or  Peak 
Round  Mountain.. 

nn  Kendall 

Ii  k 

:  ureka. . 

Ariz.  Central 

Oatman  No  Star. 

1  

Litem 

Unti  ■  I  Western. 


Alta  Con 

Black  Jack 
dorado  Mining.. 

■own  Point 

Daly-Judge 

m  Cop 

Gold  Chain 

Crand  Central.  . . 

Iron  Blossom 

>r  Mammoth. 
May  Day 

ipohongo 

Prince  Con 

even  Troughs  . 

liver  King  Coal'n 

liver  King  Con. .  . 

loux  Con 

Uncle  Sam 

Yankee 


COLO   SPRINGS    Aug.  16 


in 

: 

: 

a 

: 

0s 

t  211 
t  05i 
t.15 


1  50 

t  '3; 

2  90 
3.32J 


Acaela 

Doctor  .lark  Pot... 

I  LktOD  con 

El  Paso 

Findlay    

c  .nM  Sovereign 

i  ioldea  Cycle 

Granite 

Isabella 

.lark  Pot 

■rry  Johnson 

[an  I  IcKlnney, . 
Indicator 


TORONTO 


LONDON 
Alaska  Trertwll 
Burma  I 
Cam  *  Motor 
Camp  Bird   . .  . 
;  i  Oro 
Espenuua  . 
Mexico  Mines.. 

Nerhl,  pfd 

Orovflle, 
Santu.  Oert'dJa. 
Tomboy  . 


3     5  0 


Adanac 

a  Ferland 

funlagas 

La  Rose 

Peterson  I-ake.  .  .  . 

Right  or  Way 

Seneca  Superior.  . 
T.  A-  Hudson  Bay. 
Temlskamlng 

Wettlaufer-Loi 

:ten 

■    .V.e 

i  Brlen 

. 


rown 

ne 


N.  V.  EXCH.            Aug    111 

Name  of  Comp. 

CIS. 

Alaska  Gold  M 

17 

Ua.il  a  Juneau . . . 

XT. 

Am  Sim  Alter  .com 

98 

Am.  Sm.  A  Re!.,  pf 

•111. 

Am.  Sm.  Sec.,  pf.  A 

o3 

Am.  Sm.  Sec  .  pf   It 

tS4 

32 

Am.  Zinc,  pf 

65 

Anaconda 

831    1 

Italopilas  Mln 

11    1 

Bethlehem  Steel. 

Bethlehem  Steel,  pf 

125 

Butte  &  Superior. .  . 

67: 

Chile  Cop. 

Chino 

Colo.  Fuel  &  Irou. 

45 

Crucible  Steel 

72  1 

Dome  Mines     

i-'s; 

Federal  M.  *  S. . 

|l3 

Federal  M.  &  s  .  pf. 

t35i 

Great  Nor.,  ore  ctf 

E61 

Greene  Cananea. 

45; 

Homestake 

Jl3fl 

Inspiration  Con 

51! 

International  Nickel 

443 

Kennecott.. 

49'.    . 

Lackawanna  Steel. 

Miami  Copper. 

Nat'l  Lead.  com. 

65 

National  Lead.  pf... 

J.112J 

Nev.  Consol 

181 

Ontario  Mln 

tsj 

Quicksilver. ... 

25 

Quicksilver,  pf   — 

Republic  I«fcS.  coin.. 

48! 

Republic  IAS.  pr. .  . 

Slosa-Sheffletd 

45 

Tennessee  Copper.  . 

25'. 

Utah  Copper 

81 

U.  S.  Steel,  com 

89 

U.S.  Steel,  pi 

1171 

Va.  IronC.  4C. 

t44     j 

lug    16     BOSTON  EXCH      Auc.  H- 


Name  of  Comp. 


Adventure 
Ahmeek. 

Algomah 

Allouez 

Ariz.  Corn  .  CtfS. 

Bonanza. 

Butte-Rallaklava 


<  "a  1 1 i 


et  *    \rl7 


Calumet  .v  Hecla 

Centennial 

Copper  Range.  .  . 
naly  West 

East  Butte 

Franklin 

Granny. . 

Hancock 

Helvetia 

Indiana 

Island  Cr*k.  com 
Island  Cr'k,  pfd.. 

Isle  Royale 

Keweenaw 

Lake 

la  Salle 

Mason  Valley. .  . 


Mayflower 

Michigan 

Mohawk 

New  Arcadian.  .  .  . 

New  Idrla   

North  Butte. 

North  Lake 

O  Jib  way. 

Old  Colony 

Old  Dominion. . .  . 

Osceola 

Qulncy 

St.  Mary's  M.  L. 


N.  Y.  CURB 

Beaver  Con 

Buffalo  Mines 

Butte  &  N.  Y 

Butte  C.  4  Z 

Caledonia 

1  Ian   1  top  Corpn.. 

Cashboy 

Cerro  de  Pasco 
Con.  -UU   Sm 
Con.  Coppermlnes 
Con.  Nev  .-Utah. 

Crystal  Cop 

First  Nat.  Cop... 

Florence 

Goldfleld  Con... 
Gold  field  Mercer. 

Granite 

Hecla  Mln 
Howe  Sound   . . 

Jerome  Verde 

Joplln  Ore  &  Spel 

Kerr  Lake 

Magma  ........ 

Majestic 

McKlnley-Dar-Pn 

Mother  Lode 

Nevada  Hills 

N.  Y.  &  Hond 

NlpHslng  Mines.    . 


Ray  Hercules 

Rochester  Mines. 
St.  Joseph  Lead. . 
Standard  S.  L.    . 

Stewart 

Success 

Tonopah 

Tnnopah  Ex 

Trlhulllon. 

United  Zinc 

White  Knob.  pf. . 
White  Oaks    .  .  . 
Yukon  Gold. 


H 

Si 

Shattuck-Arlz 

27! 

61 

23 

ifi: 

Superior  *fc  Boat. . . . 

4 

.35 

U.  S.  Smelting 

711 

D.  S.  Smelfg,  pf..  .. 

50; 

Urah  Con  

81 

Utah  Metal 

s: 

Victoria 

SA 

5; 

BOSTON  CURB 

iu<!.  16 

Bingham  Mines..  .  . 

10 

.99 

Boston  A  Mont. . . . 

82 

Butte  &  l.on'n  Dev. 

5s 

41 

ralumet-Corbln.. .  . 

.02! 

Chief  Con 

H 

Cortez 

.311 

Crown  Reserve 

.35 

Davis-Daly 

1J 

Eagle  &  Blue  Bell 

M 

Houghton  Copper 

li 

Iron  i  'ap  Cop.,  pf 

6 

Mexican  Metals 

Mines  of  America. 

t2; 

Mojave  Tungsten 

Nat.  Zinc  &  Lead 

63 

Nevada-Douglas 

1 

New  lialilc 

1', 

New  Cornelia 

13j 

Ohio  Copper 

1.5 

Oneco 

80 

Haven  Copper.  .  .  . 

t  05 

United  Verde  Ext. 

31 ; 

ILast  Quotations 

Monthly    Average   Prices   of   Metals 

SILVER 


Month 

New  York 

London 

1914 

1915 

1916 

1914 

1915 

1916 

January 
February.  . 

March . 

April 

May      . 

June 

July      . 

August 

September 

October...  . 

November. 

December. 

56  572 

57  506 

58  067 
58  519 
58    175 
56  471 
54  678 
54  344 
:,3  2  ill 
Mi  854 
49   0S2 
49.375 

4s  855 

48  477 

50  241 
.ill    250 

49  915 
PI    1134 

47  519 

47.163 
is  680 

49  385 

51  714 
54  971 

56.775 
56.755 
.57  935 

64  415 
74.269 

65  112  t 
62  94!l 

26  553 
26  573 

26   7SS 
26   95S 
26  704 
25 . 94s 
25.219 
25  979 
24   260 
23    1 9-9 
22    703 
22  900 

2"    314 

22  731 

22  7.".3 

23  70S 
23   709 
23  570 
23   267 
22    097 

22  780 

23  vil 
23  925 
25  094 
26 .  373 

26 . 960 
26.975 
27    597 
311   662 
35   477 
31    060 
30  000 

Year  . 

->  1     Ml 

49CS4 

23  675 

Jan. .  . 

Feb.   . 

Mar.. 

April. 

May. 

June. 

July.. 

Aug.. 

Sept. . 

Oct. 

Nov.. 

Dec. 


13  641 
14.394 
14.7S7 
16  811 
IS.  506 
19.477 
IS  796 
16.941 
17.502 
17.6S6 
18.627 
20    1 33 


4  00S 

26  440 
26.310 

27  S95 

28  1,25 
26  601 
23    S65 


1915         1916 


1,11  756 
63  494 
66.152 
75  096 
77  600 
S2  574 
76.011 
6S  673 
6S  915 
72.601 
77.744 
SO  773 


531 


SS  11x3 

102  667 
107.714 

124  319 

135  457 

1 12  432 

95  119 


95  333 
91.409 
82.333 
85.250 
88  000 
93.273 
100  43 


1916 


16  167 
133.167 
136.000 
137  389 
152  522 
137  455 
125   500 


January. , 
February . 
March.    . 

April 

May 
June 


July 

August 

September. 
October. . . . 
November. 
December.  . 


year.. 


1915 


34  26(1 
37.415 
48  426 
47  SS4 

35  790 
40  288 
37.423 
34.389 
33.125 
33.080 
39  224 
38  779 


3S    590 


19  16 


41  S25 
42.717 
50.741 
51  230 
49    125 

42  231 
3.8   510 


1916 


175  549 
181.107 

193.60U 
199.736 
196.511 
179  466 
168.357 


Month 


January 
February.  . 

March 

April 

May 

June 

July 

AugtlSl 

September 
October...  . 
November 
December. 


1915 


3  729 
3.827 

4  053 
4  221 
4  274 
5.932 
5 .  659 
4.656 
4.610 

4  600 
5.155 

5  355 


4  67:' 


7  463 
6  936 

II  352 


1915 


3  54S 
3.718 

3  997 

4  142 
4.182 

5  836 
5  531 
4.520 
4.490 
4.499 
5  078 
5.26 


6  164 
7.375 
7.655 

7  332 
6  749 
6  1S5 


1915 


1 S  606 
19  122 
21.883 
21  094 
20.347 
25.170 
24.611 
21.946 
23.151 
23  994 
26  278 
2S  S07 


22    917 


1916 


11  16, 
31  98> 
14  441 
34 . 36' 
32.96: 
31  01 
28.13: 


July. 

Aug.. 

Sept 

Oct.  . 

Nov. 

Dec 


New  •  York 


16.695 
'4.276 
11   752 

s  925 


6  211 
8.255 
8.360 
9  837 

14  610 
21  038 

15  856 
12.611 
13  270 
12.596 
15  792 
1.5  221 


16.6,711 
16  525 
14. 106 


13  054 67.553 


1915 


30 .  844 
39.819 
44.141 
49  SSS 
68  100 
100.614 
97.250 
67  786 
67.841 
66.536 
SS . 409 
89  400 


lfliii 


vi  Bli 
97  76 
95  114 

i 

94  2! 
6S  5  1 
5J  75 


PIG   IRON    IN   PITTSBURGH 


January  . 
February, 
March 

April 

May 

June 

July 

AugUSt.  .  . 

Septembei 
October..  . 
November 
December. 


SI 4  59 
14  55 
14  55 
14.55 
14.61 
14  70 
14  94 
16  01 
1 6 .  S6 

16  95 

17  57 
19.97 


New  York  quotation 
London,  pen 


$15.82  $14.76 


1915 


(13    45 

13  45 
13  45 
13  45 
13  60 
13  67 
13  91 
15  31 
15.95 
15.96 
16.47 
18.44 


1915 


$13  90 
13  90 
13  95 
13  95 
13  83 
13  77 

13  68 

14  75 

15  70 
15.80 
17  20 
13  95 

$14  95 


JAs  reported  by  W.  P.  Snyder  A  Co. 


|N  Engineering  and  ^g% 
;  Mining  Journal l  m 
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SYXOPSIS — Geological  report  of  five  years  ago 
substantiated  by  subsequent  findings.  Remining 
of  filled  stopes  has  proved  profitable,  but  cost  is 
greater  than  that  of  mining  virgin  ore-.  Purchased 
fir,  trie  power  used  entirely.  Safety-first  •  ampaign 
reduces  accidents,  which,,  on  account  of  type  of 
labor  employed,  had  been  higher  than  in  American 
operations. 

The  properties  of  the  Santa  Gertrudis  Co.,  Ltd.,  lie 
within  the  Pachuca  district,  Hidalgo,  Mexico,  connected 
by  three  railway  lines  with  Mexico  City,  55  mi.  southwest, 
and  by  two  lines  with  Vera  Cruz,  250  mi.  southeast.  The 
ores  were  formerly  divided  by  sorting  into  two  classes, 
smelting  and  milling,  the  former  averaging  aboui  2  oz. 
gold  and  335  oz.  silver,  the  latter  0.12  oz.  gold  and  23 
oz.  silver.  The  smelting  ores  were  sold  to  custom  plants. 
principally  the  American  Smelting  and  Refining  Co.'s 
smeltery  at  Aguascalientes.    The  milling  ores  were  treated 


'.'.  The  Cretaceous  rocks  were  pern  trated  by  large  intru- 
sions of  andesite  (referred  to  hereafter  as  primary  ande- 
site  i  v.  lii.  ii  mi  in-  as  elliptical  dome-shapi  strik- 

ing northwesl  :  outheast.  These  and<  site  bodii  a  re  from 
8  to  L5  mi.  long  and  from  6  to  10  mi.  wide. 

3.  A  period  of  erosion  during  which  the  contour  of  the 
andesite  domes  n  as  changed. 

I.  Andesite  flows  (secondary  andesite)  which  resi  un- 
conformably  on  the  primary  andesites. 

5..A  second  period  of  erosion,  again  exposing  areas  of 
primary  andesites. 

6.  A  series  of  rhyolite  flows  which  partly  covered  tin 
primary  and  secondary  andesites. 

7.  A  third  period  of  erosion  which  exposed  large  areas 
of  both  the  primary  and  the  secondary  andesite.  During 
this  period  there  were  many  intrusions  of  quartz-porphj  rv 
dikes  which  cut  the  primary  and  secondary  andesites  and 
the  rhyolite.     For  the  most  pari  they  do  not  affeel   the 

economic  tenor  of  the  veins.    In  occasional  instances,  I - 

ever,  the  veins  arc  locally    impoveri  bed  where  they  cut 


^ 


A*^J&>a 


RTING   METHODS  OF    \    FORMER  AGE  AT  MEXICAN  MINES 


by  the  patio  process  at  the  Guadalupe  hacienda.  Pachuca. 

i'his  patio  was  probably  the  largest    in  existence  at  the 

time  and  continued  in  active  opera)  ion  up  to  March,  1910. 

j     In  January,   1.910,  the  mines  and   patio  were  sold   to 

[English  interests  represented  by  Camp  Bird,  Ltd.     Two 

lew  companies   were   formed,   the   Compania   de   Santa 

lertrudis,  S.  A.,  to  operate  the  mines,  and  the  Compania 

Bjsmeficiadora  de  Pachuca,  S.  A.,  to  build  and  operate  a 

■ustom  cyanide  milling  plant. 

The  historical  geology  of  the   Pachuca  district  is  >\i-- 
scribed  by  Fred.  J.  Pope,  as  follows: 

1.  The  most  recent  sedimentary  rocks  in  the  district  be- 
long to  the  Cretaceous  period. 

•       *E.\cerpt  from  article  by  Hugh  Rose  in  August,    1316,  Bul- 
letin, A.  I.  M.  E. 


these  dikes.     Relative  to  the  extern  o    the  orebodies,  these 
dikes  are  very  small   and   have   no  economic   value. 

8.  A  period  of  area!  faulting,  probably  due  to  subsidence 
and  a  i  tused  by  the  large,  dome-shaped  massi 

imary  andesite  cooling  at  depth.    During  this  pi 
fissures  were  ock  between  the  walls  was  breo  iate 

and  there  was  a  heavy  silicification,  bui   practically   no 

imic  values   were  brought   into  the   veins.      It    \vs 
essentially  a  period  of  Assuring,  brecciation  and  silicifi- 
cation. 

9.  A  se<  o  I    limit ing  with  movements 
tively  much  less  than  during  the   firs!    period.      P 
during   and    immediately   subsequenl    to   this   secondary 
faulting  that    tin  eceived   their  economic  values. 

10.  Erosion  ami  minor  fault*. 
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In  discussing  the  magnetic  variations  of  the  primary 
andesite,  Mr.  Pope  further  states: 

The  primary  andesite  in  which  the  Santa  Gertrudis  vein 
occurs  is  not  a  homogeneous  rock.  There  are  local  variations 
due  to  differentiation  in  cooling.  For  the  most  part  the 
andesite  has  a  slight  grayish-green  color,  is  porphyritic  and 
with  a  rough  surface.  This  is  the  prevailing  normal 
i  averages  approximately  65%  silica.  A  more  basic 
variation  averages  a  little  over  60%  silica,  is  porphyritic, 
dark  green  in  color,  breaks  with  a  conchoidal  fracture  and  is 
very  tough.  Between  these  two  types  there  are  all  gradu- 
ations, and  one  often  graduates  imperceptibly  into  the  other. 
Both  occur  at  all  levels  to  the  bottom  of  the  mine,  a  depth  of 
2,000   ft. 

Operations  in  the  Pachuea  district  have  demonstrated  that 
the  tough  basic  phase  of  the  primary  andesite  is  not  favor- 
able to  the  formation  of  ore  and  that  all  the  large  orebodies 
are  found  in  the  normal  type.  This  is  due  to  the  fact  that 
after  the  primary  faulting  and  silicification,  the  basic  phase 
was  as  tough  or  tougher  than  the  original  rock  and  thus 
resisted  the  secondary  fracturing  and  subsequent  introduction 
of  economic  values.1 

The  veins  are  nut  simple  fissures  filled  with  silica  and 
economic  minerals,  hut  in  a  general  way  may  be  described 
as  crushed  zones  varying  from  a  few  feet  up  to  50  and 
in  some  instances  over  100  ft.  in  width.  Usually  both 
loot  and  hanging  walls  are  fairly  well  defined,  but  in 
many  places  the  dividing  line  between  ore  and  wall  rock 
can  be  determined  only  by  systematic  sampling. 

As  a  rule  the  hanging  wall  is  heavy  owing  to  fracturing 
and  to  slips  or  faults  parallel  to  the  vein  and  in  eonse- 
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SECTION    A-B 
FIG.    1.    METHOD   OF   MINING   VIRGIN   ORE 


fully  supported  when  mining  the  ore. 

notable  for  the  size  and 

rule  the  oreshoots  do 

■  'icd  al  varying  depths  of  one 

hundred  to  several  hundred  feet  from  the  surface  and  in 

shorter  and  often  have  a  distinctive 


brief    examination 


.Mr.    Popes    report    was    made    after    ., 
undertaken   at   t).,-   time   of  „,-  the   properties  by 

the  Camp  Bird  interests.  Subsequent  developments  over  five 
years  have  confirmed  his  findings  in  general.  Several  ore- 
bearing  veins  occur  in  basic  andesite  areas,  hut  oreshoots  are 
•,'"''"  -■.""  ,  "  .  ''  '    ■  portance.      In    the 

main   North  Vein,  wherein   tl  oreshoots  are  located, 

""'      ','"'    parta    '"  ore-bearing    horizon 

usually  occur  where  the  vei  irough  the  tough  basic 


pitch,  generally  to  the  east.  Several  of  these  shoots  usually 
combine  in  depth  to  form  the  main  great  oreshoot  of  the 
mine.  In  the  Santa  Gertrndis  vein  a  number  of  the 
smaller  shoots  were  thus  worked  to  depths  of  from  800  to 
900  ft.  At  about  this  horizon  they  joined  together,  form-  . 
ing  an  orebody  which  persisted  for  another  600  to  700  ft.  I 
in  depth,  having  a  length  in  the  several  adjoining  prop- 
erties of  some  3,000  ft.  and  a  width  averaging  18  ft.  The 
grade  of  this  great  oreshoot  was  not  less  than  $20  per  ton2. 
At  a  horizon  of  about  1,800  ft.  from  the  surface  the 
veins,  though  still  strong,  become  rapidly  impoverished 
and  at  2,000  It.  little  payable  ore  is  to  be  found.  Below 
this  horizon  explorations  are  being  conducted  to  discover 
the  possible  existence  of  a  new  zone  of  mineralization,  but 
siieh  work  is  not  sufficiently  advanced  to  permit  any  fore- 
east  of  results. 

The  ores  generally  are  clean,  carrying  very  small  quan- 
tities of  fad.  zinc  or  iron  and  with  little  or  no  manganese. 
none  of  which  has  any  economic  importance.  The  princi- 
pal economic  mineral  is  silver  sulphide — aigentite.  The 
commercial  values  are  confined  to  gold  and  silver,  which 
are  present  in  the  proportion  of  15%  and  85%  respec- 
tivelv.  By  weight,  for  each  1,000  oz.  of  silver  there  is 
usually  5  oz.  of  gold  present. 

The  mining  systems  in  general  use  are:     (a)  Overhead 
stoping  without   timbering,    with    tilling;    (b)    overhead 
stoping  with  timbering  and  filling;  (c) 
overhead  stoping  with  shrinkage,  with 
and    without    subsequent    filling.      In 
mining  virgin  ore  in  place  system   (a) 
is  most  generally  adopted,  being  used 
where  the  hanging  wall  is  too  heavy  to 
employ  shrinkage  stoping,  but   suffici- 
ently strong  to  hold  until  the  stope  can 
lie  tilled.     Fig.  1  illustrates  the  details 
of  this  system.    Foot-wall  drifts  (coun- 
terdrives)    in   the   harder  andesite  are 
kept  open  after  the  sill  floor  of  the  veil 
has  been  stoped  out  and  filled.    Cross- 
cuts   from    the    counterdrive    are    run 
through    the    vein    every    165    ft.    and., 
heavily  timbered  with  chutes  for  draw- 
ing  the   ore   from   the   stopes.      These 
chutes  are  carried  up  with  cribbed  tim- 
bers as  the  stope  advances  and  are  di- 
vided  into  two  compartments,  one  for 
ore  and  one  for  manway.    Between  each 
two  crosscuts  a  raise  is  put  up  to  pro- 
vide entrance  for  the  waste  used  in  fill- 
ing.   Spreading  this  waste  is  done  with 
wheelbarrows.    Throughout  the  Pachu- 
ea district  the  remining  of  the  old  areas 
has  become  of  great  importance.  The  old 
tills  arc  generally  payable,  and  in  most  cases  ore  in  place  is 
also  found  on  the  walls.  At  first  sight  it  might  appear  that 
such    territory    would   be   cheaper   to   mine   than    virgin 
ground.     But  this  is  not  the  case,  for  both  the  hanging 
wall  :md  the  ore  are  heavier,  making  it  necessary  to  adopt 
system    (li)    with   resulting   slower  extraction   of  ore   at 
higher  cost.     Fig.  2  illustrates  the  details  of  this  system, 
which  in  the  main  follow  those  of  system  (a)  with  the  ad- 
dition of  square-set  timbering.     As  the  timbers  are  soon 
covered  by  the  waste  filling,  light  sets  of  SxS-in.  square 


J*?  Counter  Drift 


'United  States  currency  and  dry  short  tons  used  throughout 
unless  otherwise  specified. 
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or  of  equivalent  round  posts  are  sufficient.     Sets  measure 
7  ft.  5  in.  high  by  5  ft.  in  the  clear. 
System  (c)  is  only  applicable  in  one  small  stupe  in  the 

Santa  Gertrudis  mine  and  hence  □ I  nut   be  discussed 

in  detail.  In  general  it  is  used  more  commonly  in  the 
Real  del  Monte  district  than  on  the  Pachuca  side,  the 
walls  in  the  former  district  being  much  harder  and  more 

secure. 

Levels  were  formerly  driven  75  to  LOO  \'i.  apart.  More 
recently  the  distance  has  been  increased  to  L65  ft.  (50  m.) 
vertically.  It  is  questionable  whether  a  greater  distance 
than  this  could  he  used  economically  because  of  difficulty 
of  holding  open  the  timbered  chutes. 

Ore  breaking  is  entirely  overhand,  using  air  hammer 
drills  and  %-in.  Mt',  gelatin  powder.  Filling  for  the 
stopes  formerly  obtained  from  en  ing  slat  ions  in  the  hang- 


FIG.    2.     METHOD   OF    REMINING   OLD   AREAS 

Kg  wall  is  now  derived  partly  from  development  head- 
ings.    To  provide  excess  requirements  a  quarry  is  being 

opened  on  the  surface  to  tap  which  a  central  raise  in  hard 
foot-wall  rock  is  being  put  up.  This  raise  will  deliver 
or  receive  waste  at  each  level. 

Sinking  S.w  Francisco  Mo.  2  Shaft 

Shaft  sinking  is  generally  against  considerable  water — 
WO  to  100  gal.  per  min.;  3%-in.  machine  drills  are  used. 
Electric  firing  of  rounds  has  been  tried,  hut  with  only 
partial  success,  on  account  of  breaking  timbers  which  must 
be  carried  close  to  the  bottom.  Electric  time  fuses  have 
been  used  with  better  success  and  when  intelligently 
handled  are  an  improvement  upon  ordinary  fuse  firing. 
Of  spei  ial  interest  was  the  construction  of  a  two-compart- 
ment shaft  (San  Francisco  Shaft  Mo.  "i )  adjacent  to  the 
existing  three-compartment  San  Francisco  Shaft  Mo.  L. 
A  pillar  of  rock,  20  ft.  wide,  was  left  to  protect  the  latter 
shaft,  which  was  kept  in  operation;  sinking  and  raising 
"civ  carried  on  coiheidently  from  several  different  levels. 
The  shaft  raises  were  timbered  in  two  compartment-,  a 
light  cage  being  used  in  the  manway  to  handle  men  and 
tools.  A  small  electric  hoist  at  the  foot  oi  the  raise  served 
the  cage,  the  hoisting  rope  being  carried  over  a  sheave 
swum;  from  a  movable  beam  at  the  top  of  the  raise  tim- 
bers. Sinking  was  done  by  usual  methods.  Work  was 
commenced  in  .March.  L912,  and  the  shaft  completed  with 
pockets  at  a  number  of  levels  and  put  into  operation  in 
May,  1913,  a  distance  of  1,768  ft.  from  the  collar  to  the 


L9th  level.    Stee]  timbering,  bought  cut  to  proper  length 
but  fabricated  locally,  was  installed  throughout.     Mo.  18 
galvanized  corrugated  sheet  lagging  was  used  where  neces- 
sary,  being  slipped  into  place  on  the  outside  of  sets  and 
held  secure  b]  small  steel  dips  riveted  to  the  sheet,  and 

fitted  over  the  Han- '  the  [-beam  wall  plates.    The  cost 

of  the  shaft  without  pockets  was:  Raising  and  sinking, 
$34.62  per  ft.;  timbering  (steel),  $20.33;  loading  and 
tramming,  $0.65;  hoisting  (waste  to  surface),  $6.23;  ex- 
plosives.  $2.92;    lighting,   $0.59;    miscellan s,   $0.27; 

total,  $55.61  per  foot. 

All  drifting  and  crosscutting  of  importance  is  done  with 
o's-m.  mai  lone  drills,  using  the  horizontal  bar  mounting, 
two  machines  to  a  bar,  the  muckers  cleaning  up  the  break- 
age while  tin  top  part  of  the  round  is  being  drilled.  Rais- 
ing   is    entirely    accomplished     with    air    hammer    drills. 

\\  inzing  is  generally  by  hand  and  onlj  a  relatively  -mall 
amount  of  it  is  done,  raisin-  being  general!}  cheaper  and 
more  rapid.  Air  hammer  drills  are  occasionally  used  in 
winzing  in  hard  ground. 

Development  costs  per  foot  average: 

Shaft  Sinking        Diiftingand 
(Against  Water)     Crosscutting     liaising       Winzing 

Labor $59.25  $3.75  $2  50           $4  75 

Timb<Sr 8    15  111  .35                   111 

Explosives :s  25  1  71)  .70                GO 

Lighting  7n  05  06               .00 

Tracking  and  piping 1  mi  .00  .12 

Power 15.60  .50  50                   55 

Maintenance,      machine 

(tolls  50  05  10 

Tools I;,  ia  in               .10 

Tool  sharpening.  I  50  .00  .60               .10 

Hose,  pump  fittii  g  ,et<  i   50  05  06 

Lubricants  25  .02  02 

Supervision 1  05  .30  30                30 

Totals $93.50  S7.S2  $5.40  $6.56 

Tramming  underground  is  by  hand  and  electric  haulage. 
Four  main  levels  are  equipped  with  electric  haulage  using 
2.5-ton  Jeffrey  trolley  locomotives,  250  volts!  A  battery 
locomotive  was  tried  without  success,  the  equipment  being 
insufficient  to  handle  the  load  against  varying  grades  and 
track  curvatures.  In  the  locomotive  haulage,  a  train  is 
made  up  of  ten  I'-duinp  ears  each  of  20  cu.ft.  capacity, 
equal  to  about  0.9  of  a  dr\  ton  of  Santa  (iertrudis  broken 
ore.  The  cars  are  equipped  with  Whitney  roller-bearing 
wheels  ami  in  general  are  giving  good  satisfaction.  The 
center  of  gravity  is  sufficiently  low  to  require  complete  fill- 
ing  for  easy  dumping,  allowing  the  cars  to  he  emptied  over 
the  shaft  pockets  without  stopping  the  train.  Waste  for 
stope  filling  is  loaded  into  the  empty  cars  from  the  waste 
chutes  on  the  return  trip,  when  required.  On  hand-tram- 
ming levels  i  he  ore  i-  passed,  wherever  possible,  to  electric 
haulage  levels  for  t  ransportation  to  shafts.  Tracks  are  20- 
in.  gage,  16-  and  20-lb.  rails. 

Men  and  material  are  handled  in  San  Francisco  Shaft 
No.  1  :  two  double-deck  cages  operating  in  and  out  of  bal- 
ance and  served  by  an  Allis-Chalmers  double-reduction 
geared  electric  hoist,  using  three-phase  50-cycle  140-volt 
300-hp.  induction  motor  with  grid-type  resistance,  rope 
speed  1,000  ft.  per  min.;  also  in  San  Juan  shaft,  two 
single-deck  cages  operating  in  balance  and  served  by  a 
converted  150-hp.  electric  hoist,  rope  speed  700  ft.  per 
min. 

Ore  and  waste  are  handled  in  San  Francisco  Shaft  No.  2, 
two  5-ton  si  ip    operating  in  or  out  of  balance  and  - 
by   a    l-'ra-'i'  &    Chalmers   single-reduction   herringbone- 
geared  hoist   using  three-phase  50-cycle   t40-vo 
induction    motor    with    liquid-controller   type    resistance, 
-need  1,000  ft.  per  min..  capacity  800  tons  per  8-hr. 
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shift ;  als San  Guilleri)  ie  3.5-ton  skip  operat- 

a  anced  and  served  by  a  duplicate  of  the  hoist 
Francisco  No.   1:  rope  speed  1,000  ft.  per 
min..  capacity  300  tons  per  8-hr.  shift.     This  compound 
because  of  its  unusual  characteristics. 
:      i     old-style  masonry  from  collar  to  9th  level;  heavily 
.'  through  the  vein  to  the  13th  level,  has  a  twist  of 
:;i>  deg.  between  the  L3th  and  15th  levels  to  bring  it  par- 
allel  to  the   rein]  between  the  loth  and  16th  levels  is  a 
50-ft.   radius  ((impound   to  convert   the  shaft  to  GO-deg. 
incline  a1    which   it  continues  to  the  30th   level,  a  total 
vertical  and  inclined  length  of  2,090  ft.     Except  for  the 
heavy   parr  through  the  vein,  but  little  trouble  bas  been 
,    perieni  ed    in   the  operation   of   this  shaft,   despite   it- 
small  size  in  the  upper  section. 

Plough-steel  ropes  of  flattened-strand  construction  arc 
used   for  hoisting,  1  in.  diameter  on  men  and  materials 
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FIG.    3.    ARRANGEMENT   OF    POCKHTS    AT    LOADING 
LEVELS 


hoists  and  iys  in.  diameter  no  the  ore  hoists.     Ropes  are 
systematically  inspected,  as  per  South  African   require- 
ments.   After  two  years'  sen  ice  new  ropes  are  put  on,  even 
thi  old  ones  show  no  undue  wear. 
On  all  working  levels  there  are  pockets  serving  the  skips. 
■  haraeteristic  arrangement  of  the  grizzly  on 
kei  and  the  tracking  layout.     Because  the 
ree    running    and    unusually    fine,  no  measuring 
equired,  skip  loading  being  accomplished  ac- 
and  with  niiriiiiiiiin  loss  of  time  by  manipulation 
of  the  gates.     With   ample  ore   supply— that   is,  pocket 
fairly  full  time  is  from  15  to  20  sec. 

ain  pump    I       m   i  Fig.   1 1   is  on  the  18th  level 
baft.     The  LO-in.  discharge  col- 
umn of  Mannesman  drawn-steel  tubing  with  bolted  forged- 
gaskets  is  carried  hori- 
zontal^ the  San    Francisco  Shaft 
!      tunnel  level,  a  total 
length  ■                            ,.  vertical  lift  of  L,328  ft.     Tin 
be  station  consisl    oi  three  500-gal.-per-min. 
horizontal  li:  high-duty  pumps, 
lion  of  herringbone  steel 
e  l  040-voll  250-hp.  Gen 
eraJ  Ele<  trii                    a  oi           0    .p.m.     No  water-ham- 
mer difficult^ 

1111,1  ,l'"  '"■'■  :  excelli  at  satisfac- 

n""-   A  ,:  -  .md  as- 

'    :  '  I  installed 


under  a  guarantee  of  85%  efficiency  based  on  power  deliv- 
ered to  motor  pinion.  The  motor  efficiency  was  measured 
at  the  factory.  A  series  of  tests  made  by  the  local  staff, 
after  the  pumps  had  been  in  operation  for  over  a  year,  gave 
the  following  results: 
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R.p.m.  of  motor,  480;  hp.  of  motor,  250;  voltage  of  motor,  1,040;  r.p.m.  of 
pump,  49.6;  length  of  stroke,  3  ft.:  original  diameter  of  plunger,  4|  in.; 
diameter  of  plungers  at  time  of  test,  4&  in.;  calculated  displacement  of 
plungets  at  I'-iri.  diam.,  519.4  g.p.m.;  calculated  displacement  of  plungeis  at 
4jVm-  diam.,  505  5  g.p.m.:  temperature  of  water,  87  deg.;  weight  of  water, 
8.304  lb.  per  U.S.  gal. 

In  pump  3,  after  tests,  a  small  stick  was  found  under  one  valve. 

Average  gallons  per  minute  pumped,  815;  per  day,  ll 
173,600;  average  pumping  eost,  including  auxiliaries  per 
day,  $208.24  ;  per  gallon,  0.0177c. 

The  old  main  pump  station  was  at  the  15th  level  and 
consisted  of  two  8-stage  Sulzer  centrifugal  pumps  direct- 
connei  ted  to  180-hp.  induction  motors  of  German  make, 
no  load  speed,  1,200  r.p.m.,  capacity  3,600  liters  per  min. 
each.  These  motors  were  designed  for  60-cycle  current 
and  at  50  cycles  failed  to  handle  the  water  satisfactorily 
because  of  reduction  in  speed.  One  of  these  units  is  now 
installed  on  the  18th  level  and  being  connected  into  the 
suction  of  the  pump  remaining  on  the  15th  level.  The  two 
now  serve  as  a  reserve  unit  of  about  1,000  gal.  per  min. 
'  apacity. 

Water  from  the  20th  level  is  pumped  to  the  18th  level 
by  a  l,000-gal.-per-min.  Alberger  centrifugal  pump,  elec- 
trically driven.  In  shaft  sinking  below  the  20th  level  No. 
10  Cameron  sinking  pumps  are  used  with  air  at  80  lb. 
pressure,  and  as  the  lift  becomes  too  great  for  the  air 
pumps,  electric  centrifugal  station  relay  pumps  are  in- 
stalled. 

The  natural  ventilation  of  the  mine  is  good,  owing  to 
the  many  shaft  connections  and  to  communications  with 
the  eastern  adjoining  properties,  Barron  and  La  Blanca. 
A  motor-driven  Sirocco  fan  is  occasionally  used  tempor- 
arily to  ventilate  some  section  pending  the  completion  of 
connections  for  natural  air  currents. 

Particular  attention  is  paid  to  keeping  all  parts  of  the 
mine  free  from  refuse  or  filth.  Special  sanitary  buckets 
are  provided  in  suitable  places  on  each  level,  which  the 
men  are  required  to  use  and  are  systematically  taken  to 
the  surface  for  cleansing,  lime  being  applied  liberally  un- 
derground to  limit  odors. 

The  main  levels  where  there  is  much  traffic  are  sprinkled 
with  water  daily,  from  a  small  truck  fitted  with  a  barrel 
having  an  ordinary  sprinkler  attachment.  Good  drinking 
water  is  piped  to  each  shaft  station.  A  well  ventilated 
and  heated  change  room  is  provided,  equipped  with  shower 
baths  of  hot  and  cold  water.  This  facility  is  not  ordinar- 
ily found  at  a  mine  in  Mexico,  but  its  use  is  to  be  encour- 
aged. 

Within  the  last  two  years  an  active  safety-first  cam- 
paign has  been  in  hand  with  very  gratifying  results.  As 
is  well  known  to  all  operators  in  Mexico,  the  native  labor 
is  unusually  careless  of  danger  or  ordinary   precautions 
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againsl  accident.  Hence  the  problem  presents  exceptional 
difficulties  and  requires  all  the  more  careful  attention  to 
preventive  details.  Because  of  the  reckless  irresponsibility 
of  the  individual,  coupled  with  a  callousness  to  accidents 
which  in  fairness  must  be  charged  to  the  operators  as  well 
as  to  the  men,  the  accident  rate  in  Mexican  mines  is  ab- 
normally high.  And  for  the  reasons  stated,  this  rate  will 
always  compare  unfavorably  with  those  of  well-regulated 
mines  in  the  1'niiril  States  or  Europe.  Nevertheless,  a 
great  deal  can  be  done  to  improve  this  condition. 

After  securing  information  from  some  of  the  leading 
American  mining  companies  experienced  in  safety-first 
measures,  similar  steps  were  undertaken  here.  A  hook  of 
instructions  covering  net  idem  prevention  and  first-aid 
measures  was  issued  in  Spanish  and  English.  The  shift 
bosses,  or  "capitanes,"  of  each  mine  section  were  made 
directly  responsible  for  accidents,  careful  statistics  being 
kept  of  the  work  of  each  boss,  with  a  monthly  premium 
of  money  to  the  one  having  the  best  record  for  the  month 


carried  up  sufficiently  so  that  the  top  can  be  covered,  leav- 
ing an  opening  a1  one  end  or  on  the  Eootside  Eoi  pa 

way.    This  opening  is  kept  small  e gh  30  thai  a  man 

cannot  slip  into  u   inadvertently.     All  manway  openings 
on  levels  have  in  addition  a  warning  red  electric  light. 
Explosives  to  be  used  1  urrently  are  stored  underground 

in  suitably  placed  crosscuts  lilted  with  steel  doors  set  111 
masonry.  \-'u<v  and  caps  are  similarly  stored  separately. 
It  having  been  found  impossible  to  prevent  the  practice  of 

crimping  the  caps  with  the  teeth,  fuse  is  now  issued  from 
these  underground  stores,  cut  to  desired  length  and  with 
caps  properly  crimped  on  by  the  storekeeper.  The  main 
storage  of  explosives  is  situated  some  distance  from  the 
property. 

Rock  falls  arc  a  principal  cause  id'  many  accidents.    As 
elsewhere,  the  main  preventive  is  constant  vigilance  on  the 
part  of  the  bosses  combined  with  such  cooperation  as  it  i- 
possible  to  secure  from  the  men.    This  spirit  of  coopera 
lion  is  obtainable  only  in  a  limited  amount   in   Mexico, 


FIG.    4.    MAIN    PUMP    STATION    ON    1STH    LEVEL 


and  a  gold  watch  with  suitably  engraved  inscription  for 
the  hest  record  for  six  months.  An  annual  contest  is  held 
in  which  various  crews  compete  in  rescue  and  first-aid 
measures.  Bosses  and  men  are  drilled  in  the  use  of  oxy- 
gen helmets.  A  monthly  bulletin  is  printed  in  Spanish 
and  distributed  among  the  men.  in  line  with  similar  bulle- 
tins issued  by  American  companies. 

As  of  interest  to  other  operators  in  Mexico,  some  of 
the  mechanical  measures  undertaken  will  be  described 
briefly.  All  shaft  entrances  are  provided  with  self-closing 
gStes.  After  trying  out  several  types,  the  one  selected  as 
most  simple  and  efficient  is  merely  swung  oil'  center  and 
closes  by  gravity  without  undue  jar.  The  upper  gate  js 
siniilarlv  swung,  to  protect  the  individual  from  falling 
rocks  while  standing  at  the  shaft.  Many  accidents  in 
Mexican  mines  are  from  men  carelessly  stepping  into  open 
chutes  or  manways  in  stopes  or  levels.  All  chuteways 
throughout  the  mine  are  now  covered  with  rail  grizzlies; 
manways  either  have  a  trapdoor  of  light  corrugated  iron 
or,  where  this  interferes  with  ventilation,  the  timber  is 


hut  continued  application  will  bring  it  forth  to  a  helpful 
extent. 

Following  are  accident  statistics  before  and  after  safety- 
first  measures  were  undertaken: 

ACCIDENTS  PER   ld.oao  SHIFTS 

Requiring 
Deaths  Operation  Trivial  Tula 

Before 0.574  1    136  12.067  14   277 

Alter 0    134  0  669  8.358  9  361 

Trivial  accidents  include  numerous  bumps,  scratches,  slight  cuts,  etc.,  which 
do  not  incapacitate  men  from  working. 

Complete  Mining-Cost  Kkcohds  Kept 

For  convenience  of  comparison  and  of  preserving  corn- 
records  in  compact  form,  the  monthly  costs  are 
entered  upon  a  tracing  form  from  which  blueprint  copies 
are  taken.  The  system  requires  perhaps  less  work  than 
where  siniilarlv  detailed  costs  are  typewritten,  whereas 
the  advantage  is  obvious  over  any  method  that  does  not  per- 
mit continuous  column  comparison  of  items. 

Average  costs  are  given  herewith.  These  do  not  include 
recent  results  which,  because  of  special  influences,  have 
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been  too  low  to  represent  fairly  what  should  be  obtainable 
under  normal  conditions: 


Per  Dry 
Short  Ton 

■  nine  bins. 

... 

SO .  52 

1.47 

24 

->4 

Ml 

$2  77 

results  are  on  the  basis  of  a  daily  production  of 
.  ma;  be  taken  as  fairly  repre- 
sentative of  the  Paehuca  district.  In  the  adjoining  Real 
del  Monte  district  lower  costs  are  obtainable  because  the 
harder  walls  permil  the  adoption  of  the  shrinkage  sys- 
tem of  stoping,  with  consequent  reduction  if  not  elimina- 
tion of  expenditure  for  square-set  timbering  and  filling. 
\i  Santa  Gertrudis,  tor  each  ton  of  ore  extracted  two- 
thirds  of  a  ton  of  waste  must  be  supplied  and  handled  for 
filling  and  1?  ft.  li.nt.  of  timber  is  used.  The  shrinkage 
system  affords  another  important  advantage  in  Mexico 
by  providing  a  reserve  of  broken  ore  which  may  be  drawn 
upon  more  heavily  at  times  to  make  up  for  current  de- 
ficiencies duo  to  numerous  feasl  days  and  a  relatively  low 
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constancy    of  labor.     Another  important  factor  affecting 
local  mil  Ii1   weight  of  ore  in  place  and 

filling  ore  (old  fills).     The  former  averages   13.6  en. ft. 
I  ..2  i  a  ft.   per  ton.      \t   Santa  Ger- 
trudis the  moisture  in  the  ore  avi  ml  filling  ores 
al  tonnage  mined. 
of  timber  is  obtainable  at  $20  per  1,000  ft. 
is,  if  carefully  purchased  in  quantities. 
as  in  a  mining  districf  in  Colorado  oi 
Nevada. 

1 i  ompli  ated  mining  system 

likewise  advers  ..,■    per  man.     Including 

all  labor  in  .    imbering,  filling,  et ..  I..'' 

I   in  the 
und  Labor,  includin 
i   shift  i-  di  li 
the  surface. 

Power  |  hp.-year 

from  the  Me  dro-elec- 

:i    is    a 

A"  ori  ine  by  self-dumping 

skips,  diseharg  |  Thence  it   is 


transported  to  the  crushing-plant  ore  bins  by  means  of 
belt  conveyors.  Fig.  5  shows  in  plan  the  conveying  system 
from  the  San  Francisco  Xo.  2  and  San  Guillermo  shafts 
to  the  crusher  bins,  and  also  a  cross-section  of  the  line 
from  San  Francisco  Shalt  Xo.  2. 

Because  of  the  previously  mentioned  free-running  qual- 
ity of  the  ore.  plus  the  unusual  percentage  of  fines  winch 
reach  the  belts  fust  and  form  a  cushion  or  bed  for  the 
larger  rocks,  the  system  operates  with  minimum  wear  or 
trouble.  Hand-operated  sector  gates  are  used  throughout, 
the  chutes  lips  being  hinged  and  counter-weighted  to  swing 
up  from  the  belt  w hen  not  in  use. 

i  hi  account  of  remitting  old  fills,  a  large  amount  of  de- 
cayed wood  conies  up  with  the  ore  and  is  picked  off  at  the 
belts.  Careful  sorting  tests  have  proved  that  waste  pick- 
ing cannot  be  done  at  a  profit.  Under  close  supervision 
3.5%  by  weight  was  picked  off  averaging  $0.70  per  ton 
at  a  cost  of  $0.:!o  per  ton  waste;  increasing  the  waste 
sorted  out  to  •">',  resulted  in  an  increase  of  value  to  $1 
at  a  cost  of  $').-|0  per  ton  waste.  The  actual  cost  of  passing 
these  grades  of  material  through  the  mill,  less  value  re- 
covered, is  calculated  to  be  lower  than  the  sorting  cost 
plus  recoverable  value  lost.  Therefore  waste  sorting  has 
not  been  adopted.  Sorting  high-grade  ore  for  shipment 
to  smeltery,  because  of  small  quantity  available  as  against 
high  milling  efficiency,  is  not  profitable. 

This  "mine  bins  to  mill  bins"  c.ost  has  averaged  $0.02 
per  dry  short  ton.  Belt  wear  is  exceedingly  low.  Belt  Xo. 
2  i-  the  only  one  that  has  been  replaced  once  against  a  total 
ol  1,131,708  tons  handled  to  date.  Belt  Xo.  1,  originally 
installed  and  put  into  operation  in  June,  1911.  lias 
handled  691,1)95)  tons  of  ore  and  from  all  appearances  is 
good  for  a  repetition  of  this  duty.  Belts  6  and  7.  a  later 
installation,  have  been  in  operation  since  May,  1913, 
handling  a  total  of  439,709  tons  and  showing  little  wear. 

P©w<efi*  of  Syiadlaesvfte  ] 


By  A.  L.  II.  Street* 

Authority  vested  in  the  managers  of  a  syndicate  of 
stockholders  in  a  copper-mining  company  to  do  anything 
deemed  proper  or  necessary  in  carrying  out  the  purposes 
of  the  syndicate  is  held  by  the  Supreme  Judical  Court 
of  Massachusetts,  in  a  recent  case,  to  have  empowered 
the  managers  to  employ  a  mining  expert  to  complete 
a  partial  report  of  the  value  of  orebodies  controlled  by 
the  company.  But  the  same  opinion  declares  that  the 
managers  were  without  power  to  vote  a  block  of  stock  to 
certain  persons,  to  be  delivered  at  the  termination  of 
the  syndicate  agreement,  in  consideration  of  faithful 
services  rendered  the  company,  howsoever  commendable 
the  action  might  he  as  a  recognition  of  moral  obliga- 
tion. (Bradley  vs.  Borden.  112  Northeastern  Reporter, 
117.1 


The    Possibilities    of    RstnhlishinK    Chemical    Industries    in 

South  Africa  i;-  dealt  with  in  an  important  report  issued  by 
the  Development  of  Resources  Committee  of  the  South  Afri- 
can Institute  of  Electrical  Engineers.  The  report  is  confined 
to  South  Africa's  chief  industries,  agriculture  and  mining, 
dustriea    taken    together    now   require   annually    more 

san   £2, 1,000  worth  of  chemicals,  all  of  whic>  are  imported 

in  the  form  of  fertilizers,  cyanides  and  nitrates.  The  essen- 
tial elements  for  the  successful  manufacture  of  the  com- 
pounds are  cheap  electricity,  abundant  coal  and  limestone, 
and  all  these  are  available  in  South  Africa. 

•Attorney  at  law.  S29  Security  Building,  Minneapolis.  Minn. 


August  36,   L916 
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>tuicK©tl  Films 


Ralph   A.   Yoong* 


SYNOPSIS  While  the  use  of  alloy  steels  in 
bucket  pins  has  been  more  or  less  successful  in 
producing  metal  of  the  necessary  hardness  and 
toughness,  prices  are  almost  prohibitive.  By  ex 
perimenting  with  carbon  steels  and  evolving  proper 
annealing  processes  for  the  Heel  following  forging, 
the  search  for  carbon  steels  the  equal  of  alloy-steels 
litis  been  successful.  Hard,  lough  carbon  steels  are 
now  produced  having  a  tensile  strength  of  front 
85,000  to  111,000  lit.  per  sq.in. 

In  the  mining  of  gold  by  the  use  of  the  elevator  dredge, 
one  of  the  great  problems  that  confronts  the  engineer 
and  dredgeman  is  the  securing  of  suitable  pin  material 
to  hold  the  bucket  line  together.  There  is  an  old  adage 
that  a  chain  is  no  stronger  than  its  weakest  link,  and 
this  also  holds  true  concerning  the  bucket  line,  as  it  is 
as  strong  only  as  its  weakest  pin.     It  is  absolutely  essen- 


aexi  pins  were  made  from  openhearth  steel  of  0.40%  to 

0. ! ■>' ,  i  ;n  bon  content,  ami  these  gave  betti  i  ei  >■  I<  e,  bui 
were  not  trustworthy.  About  this  time  the  iz<  of  dredge 
buckets  was  enlarged  and  hence  it  was  nece  arj  to  in 
crease  the  strength  of  the  pins.  Bigher-carbon  steels 
were  used,  some  being  made  with  carbon  as  high  as 
0.90'/;,  but  when  this  point  was  reached  the  leaf  oi  the 
pins  began  to  break,  while  the  cost  also  increased  oi 
to  the  difficulty  in  machining. 

Oil  tempering  at  one  time  was  reported  to  be  the 
proper  treatment  of  all  pins.  This  consisted  in  heating 
the  pins  to  a  dull  red  about  1,200°  F. — plunging  them 
into  a  tank  of  tempering  or  fish  oil  and  allowing  them  to 
cool  in  the  oil.  This  process,  if  properly  carried  out, 
would  relieve  all  internal  stresses  produced  in  the  pins 
during  the  forging  process,  but  often  it  did  more  harm 
than  good,  owing  to  the  fad  that  the  pins  were  no1  evenly 
heated  throughout;  therefore,  instead  of  relieving  the 
strains,  the  tempering  set   up  new  ones,  so  after  being 


FIGS.   1   TO  S.    PHOTO-MICROGRAPHS  OK   STEEL  BILLETS 

Figs.  1  to  3 — Showing  different  grain  structure  due  to  varying  temperatures  of  forging.      Figs.    1   to  6 — Results  of  Annealing. 

Figs.  7  and  S — Finished  steel 


tioii.  therefore,  to  have  a  pin  as  perfect  in  workmanship 
and  design  as  can  be  produced.  In  addition,  the  pin 
must  be  of  sufficient  hardness  to  withstand  without 
lubrication  the  wearing  action  of  sand  and  yet  be  tough 
ugh  to  stand  up  under  severe  shocks  and  constant 
vibration. 

Of  pertinent  interest  at  this  time  is  a  brief  history  of 
the  dredge  pin,  which  serves  to  show  in  a  measure 
wherein  some  of  the  materials  used  in  the  past  have 
failed.  The  first  pins  ever  brought  to  the  writer's  notice 
Were  forged  from  steel  of  about  o.-.'.V,  to  0.30%  carbon, 
j  machined  and  placed  in  the  bucket  line.  These  pins, 
j  being  very  soft,  soon  wore  and  had  to  be  replaced.     The 

I  'Chemist  and   engineer   of   tests,    the    Marion   Steam   Shovel 

Co..  Marion,  Ohio. 


placed  iii  service,  the}  s broke  when  subjected  to  severe 

shocks  and  vibration.  Various  forms  of  tempering  or 
heat-treating  were  then  resorted  to  which,  because  of 
being  performed  by  those  who  were  inexperienced  in  such 
work,  caused  the  pins  to  fail  sooner  than  they  would  if 
they  bad  been  used  as  forged.  CTickel,  nickel-chrome, 
chrome  and  chrome-vanadium  steels  have  also  been  used 
with  varying  success. 

In  the  use  of  the  alloy  steels  the  purchaser,  unless  he 
employs  a  metallurgical  engineer,  is  somewhai  a1 
mercy  of  the  manufacturer,  for  he  may  buy  alloy  steel 
at  a  good  price,  bui  if  the  manufacturer  has  a  tendency 
to  be  unscrupulous,  he  may  furnish  an  inferior  grade  of 
material,  and  the  service  obtained  is  no  better  than  that 
of  ordinary  steel.     Some  very  good  results,  however,  have 
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been  obtained  from  the  use  of  the  alloys  named,  and  much 
is  to  be  said  in  their  favor,  but  at  the  present  time  it  is 
almost  impossible  to  get  some  of  these  alloys,  except  at  a 
prohibitive  figure. 

With  the  advent  of  improved  methods  of  manufacturing 
manganese  steel,  it  appeared  for  a  time  as  if  the  dredge 
operator  had  found  a  panacea  for  all  his  troubles,  and  for 
many  purposes  it  has  given  splendid  success,  but  not  for 
use  in  dredge  pins.  Manganese  steel  is  a  metal  with  a 
high  coefficient  of  expansion  and  a  very  low  heat  con- 
ductivity. A  dredge  pin  in  use  on  one  of  the  larger  ma- 
chines is  a  thick  piece  id'  metal  ranging  up  to  7  and  8 
in.  in  diameter,  and  unless  the  manner,  speed  of  heating, 
temperature  used  and  quenching  are  absolutely  correct, 
internal  checks  develop  that  do  not  show  up  at  the  time 
of  manufacture,  but  usually  do  shortly  after  the  first 
use  in  service. 

Another  point  that  must  be  taken  into  consideration 
is  the  cost.  Manganese  steel,  to  be  of  any  value,  must 
contain  from  12  to  13%  manganese,  which  means  the 
addition  of  about  20  lb.  of  80%  ferro-manganese  to  every 
100  lb.  of  steel.  One  has  only  to  glance  at  the  quotations 
in  the  daily  metal  market  to  see  the  reason  of  the  recent 
advance  in  price  of  manganese  steel.  In  1914,  80% 
ferro-manganese  sold  at  $36  per  ton ;  today  it  is  quoted  at 
$100  to  $150  per  ton.  In  addition  to  the  first  cost,  one 
must  add  that  of  heat-treatment  (manganese  steel  is 
almost  worthless  as  cast),  also  the  cost  of  grinding,  be- 
cause it  is  too  hard  to  machine  and  must  be  ground  to 
shape.  Another  point  worthy  of  consideration  is  that 
when  a  manganese-steel  pin  is  taken  from  a  line  for  any 
cause  whatever,  it  is  worth  only  its  price  as  scrap,  as  it 
cannot  be  forged  out  into  anything  else,  as  is  often  done 
with  the  carbon  and  other  alloyed  steel  pins. 

Carbon  Steel  Choice  Governed  by  Experiments 

The  foregoing  facts  have  led  the  writer  to  try-  to  pro- 
duce in  a  measure  from  carbon  steel  the  same  results,  or 
better,  that  have  been  attained  by  use  of  alloys.  In  the 
first  place,  by  careful  experimenting  and  from  a  knowl- 
edge gained  by  past  experience,  a  steel  was  chosen  whose 
carbon  content  would,  with  proper  treatment,  produce  a 
high  degree  of  hardness  and  yet  retain  sufficient  toughness 
to  prevent  breakage.  The  next  step  was  to  secure  metal 
of  uniform  composition,  free  from  burnt  oxides,  incor- 
porated slag  and  piping.  Metal  thus  described,  can  be 
procured  only  from  the  mills  where  great  care  is  taken 
when  the  steel  is  made,  by  using  a  fine  grade  of  melting 
stock,  melting  properly,  taking  tests  of  metal  from  time 
to  time,  and  when  the  desired  carbon  is  reached,  tapping 
the  metal  from  furnace  and  pouring. 
.  The  practice  in  some  plants  is  to  run  the  carbon  down 
rapidly  by  use  of  large  quantities  of  iron  ore,  then  when 
tapping,  to  bring  the  carbon  up  to  the  desired  point  by 
the  addition  of  pig  iron,  coal,  coke  or  mixer  metal.  The 
last-named  method  is  not  so  bad,  but  the  others  at  times 
i  leave  incorporated  gases  in  the  metal, 
which  cause  -mall  I  ..,i...  and  these  holes  when 
rolled  show  up  in  tin  ,  ,,,  the  form  of  seams. 

Before  tapp  ipped  into  the  ladle,  the 

metal  should  be  so  trea  ben  poured  in  to  the 

ingot  molds,  it  will  reby  not  allowing  car- 

bon, sulphur,   pho  p  minute   particles  of 

impurities   to    -  2  properly    Heated    in    the 

ladle  will  shrink  ami  ha  on,  or  "pipe,"  at  the 


top  of  the  ingot.  When  this  reaches  the  rolls,  a  suffi- 
cient crop  (usually  9%  to  10%)  should  be  made  to 
eliminate   this   defect. 

The  billets  from  which  -the  pins  are  to  be  forged  are 
rolled  from  this  steel.  When  these  reach  the  forge  de- 
partment, test  drillings  are  again  taken  to  check  the  mill, 
and  test  specimens  are  also  cut  from  many  of  the  billets, 
prepared  and  examined  under  the  microscope  for  any  in- 
corporated impurities  that  might  not  showr  up  in  the 
chemical  analysis.  By  examining  specimens  under  the; 
microscope,  cut  from  outside  and  center  of  the  pins,  it  is 
possible  to  select  a  billet  of  the  right  size,  so  that  the 
metal  receives  the  effect  of  the  forging  all  the  way 
through. 

It  is  a  well-known  fact  that  no  two  pins  are  finished 
at  the  same  heat  in  the  forge  shop.  Photo-micrographs, 
Figs.  1.  2  and  3  show  the  different  grain  structures  that 
exist  in  different  pins — in  fact,  at  different  points  in  the 
same  pin,  as  that  shown  in  Pig.  2  was  taken  from  one 
end,  and  that  shown  in  Fig.  3  from  the  opposite  end  of 
the  same  pin.  Since  the  pins  go  direct  from  the  forge 
to  the  machine  shop  and  thence  into  the  bucket  line,  such 
photos  explain  in  a  measure  why  one  pin  will  wear  and 
another  one  break. 

When  the  pin  leaves  the  forge  shop,  it  is  sent  to 
the  heat-treating  department.  This  operation  is  one  oft 
the  most  important  in  the  whole  process  of  manufacture, 
and  here  every  operation  is  safeguarded  by  the  finest  of 
instruments.  When  steel  is  heated  to  a  certain  tempera- 
ture, physical  changes  take  place,  and  in  order  properly 
to  develop  the  greatest  strength  and  hardness  in  a  piece 
of  steel  it  is  essential  to  know  at  what  temperature  this 
change  takes  place,  as  different  steels  have  different 
critical  points. 

The  photo-micrographs  shown  in  Figs.  4,  5  and  6,  will 
help  make  plain  the  results  attained  by  the  heat  treat- 
ment. Fig.  4 — Sample  was  heated  to  1,450  deg.  F.  and 
cooled.  Fig.  5 — Sample  heated  50°  F.  higher  than  sample 
1,  or  1,500°  P.,  and  cooled.  Fig.  G — Sample  healed  50° 
F.  higher  than  sample  5  or  1,550°  F.  and  cooled.  All 
were  reheated  to  the  same  temperature.  The  physical 
properties  were  as  follows: 

Sample  number 4  5  6 

Tensile  strength,  lb.  per  sq.in 99,900  111,250  98,500 

Elastic  limit,  lb.  per  sq.in 57,040  S2.000  73,250 

Elongation  in  2  in.,  % 22.5  25. S  24.5 

Reduction  of  area,  % 48.9  GOS  53.3 

Judging  by  the  results  of  the  physical  tests,  No.  § 
was  not  heated  quite  to  the  transformation  point;  No.  5 
was  slightly  over  and  at  the  right  temperature,  while 
No.  (I  was  heated  too  high.  From  this  outline  explana- 
tion is  apparent  the  importance  of  knowing  at  what 
temperature  the  critical  point  is  located,  so  the  pins  can 
be  properly  heated.  To  determine  this,  an  instrument 
called  a  Transformation  Point  or  Critical  Point  Appar- 
atus has  been  placed  on  the  market.  When  this  point 
is  determined,  it  is  then  necessary  to  have  a  properly  con- 
structed furnace  or  oven  connected  with  recording  py- 
rometers that  are  accurately  calibrated  against  a  standard. 

In  addition  to  the  pyrometers  it  is  the  practice  of  the 
writer  to  place  on  every  load  of  steel  to  be  treated  pyro- 
metric  cones  that  melt  down  when  a  certain  temperature 
is  attained.  By  placing  these  in  all  corners  of  the  oven, 
it  is  an  easy  matter  to  see  that  all  portions  secure  the 
same  temperature.  The  rate  of  heating,  fuel  used,  method 
of  firing,  manner  of  cooling,  quenching  and  reheating  are 
all  carefully  watched.     Attached  to  the  body  of  pin  and 
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also  tn  the  leaf  are  prolongations  of  ample  size  for  test 
bars.  As  sunn  as  the  heat  treatment  is  complete,  these 
bars  are  sawed  from  the  pins  and  sent  to  the  physical  and 
microscopical  laboratory.  Specimens  arc  prepared  and 
examined  under  the  microscope  to  determine  if  the  heal 

treat ill    has  been   properly  conducted,  and   if  bo,  the 

Bpecimen  is  photographed  for  record.  The  remainder 
of  the  bar  is  tested  for  hardness  on  Olsen's  hardness  ma- 
chine, which  tests  for  hardness  by  measuring  1  be  depth 
of  penetration  of  a  steel  ball  under  a  load  of  5,000  lb. 
(This  load  may  be  changed,  depending  on  grade  of  ma- 
terial.) 

By  comparing  the  results  thus  obtained  with  those 
from  pins  that  have  proven  successful  in  the  field,  the 
hardness  can  be  regulated.  After  the  bar  is  tested  for 
hardness,  it  is  machined  to  standard  2-in.  test  bar  and 
pulled  for  tensile  strength,  elastic  limit,  elongation  and 
reduction  of  area.  Should  any  of  the  tests  not  come  up 
to  standard,  the  pin  is  returned  to  the  heat-treating  de- 
partment and  the  whole  operation  is  repeated. 

Figs.  7  and  8  show  photo-micrographs  of  finished  steel, 
and  by  comparing  them  with  Figs.  1  and  2,  one  can  see 
the  changes  effected  in  their  grain  structures  by  the 
heat    treatment. 

The  following  are  a  few  results  selected  at  random  from 
a  recently  manufactured  line  of  pins: 


l 

Tensile  strergth,  lb.  per  sq.in 8S.500 

Elastic  limit,  lb.  per  sq. in 55.700 

Elongation  in  2  in.,  % 23.5 

Reduction  in  area,  % 61 . 2 


NS.I'iSO 
.-,  1 ,  1 1 II I 

28.0 


ifi.750  89,000  S0.400 

>3,400  58.250  52,610 

24  5  21    5  23  U 

5S.7  53.8  57.6 


as  MuiraiiE&g,  IFs'olbileffins 

The  establishment  of  a  United  States  Bureau  of  Mines' 
experiment  station  at  Tucson,  Ariz.,  is  hailed  with  satis- 
faction  throughout  the  state.  In  explaining  that  satis- 
faction the  Arizona  State  Bureau  of  Mines'  letter  says: 

It  seems  to  be  a  general  conviction  that  a  state  leaping 
forward  at  the  rate  that  Arizona  has  in  the  production 
of  metals  can  have  but  few  unsolved  problems,  but  an 
analyst-,  of  the  situation  will  show  that  this  it  not  the 
case.  Over  95%  of  the  copper  yield  of  the  state  is  pro- 
duced by  13  companies,  out  of  400  producers.  There  are 
thousands  of  mines  in  the  state  waiting  for  commercially 
Heritable  methods  of  reduction.  As  it  is  at  the  present 
time,  with  no  facilities  for  metallurgical  research,  the 
only  hope  of  the  smaller  companies  having  unsolved 
problems  is  to  sell  out  to  the  large  corporation  with 
sufficient  capital  to  carry  its  own  research.  This  is 
evidenced  by  the  many  recent  changes  of  ownership.  The 
Calumet  &  Arizona  spent  thousands  of  dollars  to  develop 
a  process  for  the  economical  extraction  of  the  ores  at 
Ajn.  although  the  mine  at  Ajo  is  one  of  the  oldest  in 
the  state. 

Arizona  literally  abounds  with  problems.  Immense 
low-grade  deposits  of  cupper  are  awaiting  an  economical 
method  of  treatment.  The  leaching  of  the  carbonate  ores 
of  copper  will  bring  to  the  state  many  hundreds  of 
thousands  of  dollars,  hitherto  unavailable.  The  finding 
of  an  economical  separation  system  for  the  large  ore- 
bodies  of  garnet  associated  with  copper  will  cause  some 
large  producers  to  operate.  The  utilization  id'  the  smelter 
smoke  in  the  manufacture  of  sulphuric  acid  through 
finding  a  use  for  the  acid  will  relieve  many  fanners,  as 
well  as  expand  the  mining-business  profits. 

Although  the  problem  of  separating  lead  and  zinc 
sulphides   has   been   partly    solved   in   other    states,    the 


thuds  of  solution  are  not   available  for  the  inn 

deposits  6f  these  ores  in   Arizona,  ami   mean.-,  musl    be 

devised     other     than     those     which     involve    cheap     power. 

Metallurgical  research  mi  molybdenum  affords  one  of  the 
state'.-  greatest  problems  of  it-  undeveloped  resources. 
The  iyaiiulath.il  of  refractor)  ores  is  another  difficult; 
hut  partly  overcome. 

:-: 

Coupes*  Q^eena  Cave  5na  Mew 
York 

l'.v  Walteb  L.  P.i:\si.r.\  * 
In  the  course  of  mining  operations  at  the  Copper  Q □ 

mine,  Bisbee,  Anz.,  a  beautiful  stalactite-lined  cavern 
was  recently  broken  into.  Exploration  proved  this  to  he 
the  entrance  to  a  series  of  grottoes  which  contained 
a  wealth  of  beautifully  shaped  and  copper-tinted 
formations. 

Fortunately    for    the    preservation    of    such    beauty    to 
posterity,   news  of   the  discovery    reached    Dr.    Edmund 


REPRODUCKI'    COPPER    QUEEN    GROTTO,     NEW     YORK 
MUSEUM  OF  NATURAL    HISTORY 

Otis  Hovey,  curator  of  geolog)  a'  the  New  5Tork  Museum 
of  Natural  History.  Before  minim;  operations  necessi- 
tated   the   destruction    of   the   caverns,    Dr.    Eovey   and 

three  assistants  visited  Bisl to  attempt  the  preservation 

of  at  least  a  portion  of  the  grotto  formations. 

In  the  interest  of  science  the  Copper  Queen  coi 
placed  the  caverns  at  the  disposal  of  Dr.  Hovey  for  the 
museum.     I  -  had  an  age  estimated  at  -^5,000 

years  based  on  the  length  of  time  required  to  form 
the  slow-building  stalactites.  The  chief  feature  of  beauty 
of  on    i  a     reat  greenish-white  stal- 
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agmite  rising  from  the  limestone  floor  nearly  to  the 
ceiling,  a  height  of  ahout  14  ft.,  its  diameter  at  the 
base  being  about    L5  i't. 

Stalagmite  is  of  extremely  slow  growth,  and  even 
under  the  more  favorable  conditions  of  growth  at  Luray 
Cave,  Virginia,  where  actual  measurements  have  been 
made,  such  a  14-foot  mass  would  have  required  more 
than  17.000  years  to  form.  Hence  it  is  safe  to  assume 
that  this  grotto  in  the  Queen  Hill  is  much  older  than 
17.000  years,  since  the  rainfall  and  consequent  solution 
is  considerably  slower  in  Arizona  than  in  Virginia, 
though  evaporation  and  consequent  deposition  is  more 
rapid. 

Having  decided  to  attempt  the  reproduction  of  a  por- 
tion of  the  caverns  for  exhibition  purposes  at  the  New 


science.  The  acompanying  illustrations  of  the  New  York 
reproduction  of  the  cavern,  however,  will  show  why  they 
have  ceased  to  harbor  regrets. 

This  work  of  assembling  and  jointing  the  large  num- 
ber of  stalactites  to  form  this  museum  cavern  repro- 
duction was  a  feat  successfully  accomplished  under  the 
direction  of  William  A.  Peters,  an  artist  of  the  museum 
stall',  who  personally  accompanied  the  expedition  to 
Arizona. 

The  final  reproduction  of  the  cavern  at  the  New* 
York  Museum  of  National  History  occupies  a  space  14 
ft.  high  by  10  ft.  long.  The  outside  of  the  cave  is 
roughly  finished  in  limestone  blocks  and  the  interior, 
portions  of  which  are  shown  in  the  accompanying  illus- 
trations,  is  viewed  through   a   large  glass   panel.      The 


CORNER   OF   REPRODUCED   COPPER   QUEEN   GROTTO 


York  museum,  Dr.  Hbvey  and  his  assistants  spent  many 
weeks  in  skillful  and  patient  work  in  carefully  dislodging 
their    rei  cimens.     Some   idea    of   the    care   re- 

quired is  obtained  from  the  statement  that  the  stalactites 
andstalag  Erom  one  to  800  lb.  each.     Fifty 

;  illy  tinted  blue  and  green  formations 

were  collei  ■■-,  walls,  and  floor  of  the 

grottoes  and  York. 

So   beautiful  were  the  caverns  in   their  outlines   and 
tinted  foi  ■  ■■,    continually  im- 

pressed that   their  little   short  of   vandalism 

as  it  progressed,  even  though  dene  in  the  interests  of 


natural  color  beauty  of  certain  of  these  stalactites  has 
been  heightened  by  the  use  of  concealed  electric  lights 
placed  in  many  sections  of  the  cave. 

The  Mines  Development  Aet  recently  enacted  by  the  Legis- 
lative Assembly  of  British  Columbia  provided  a  fund  of  $200,- 
000  as  an  aid  to  mining  development  in  the  province.  When 
development  work,  either  on  lode  on  placer  claims,  has  proved 
the  existence  of  commercially  available  ore  deposits,  public 
money  out  of  this  fund  is  advanced  for  the  construction  of 
trails,  roads  and  bridges.  When  private  individuals  have 
undertaken  the  construction  of  such  trails  for  the  develop- 
ment of  their  mineral  resources,  50%  of  the  cost  of  this  con- 
struction may  be  refunded  at  the  discretion  of  the  Minister 
of   Mines. 
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By  L.  A.  Parsons'1 


SYNOPSIS — Statistics  relative  to  the  drilling  of 
100,000  ft.  of  holes  at  a  cost  of  $2.53  per  ft. 
Carbon-  and  fuel-consumption  factors  applicable 
to  this  district  are  given.  The  importance  of  sur- 
veying drill  holes  at  regular  intervals  during  their 
progress  is  dwelt  upon  and  the  question  of  de- 
flection is  discussed. 

The  statistics  presented  here  have  been  compiled  from 
tin-  results  til'  over  100,000  ft.  of  diamond  drilling  done  by 
the  Canadian  Copper  Co.  in  the  Sudbury  District,  On- 
tario, during  the  last  14  years.  Excepl  for  a  small  amounl 
in  the  early  days,  practically  all  the  drilling  has  been 
ilniir  i  ii  contract,  and  consequently  much  of  the  informa- 
tion that  would  have  been  valuable  is  more  or  Less  a  secret 
with  the  contracting  linns,  so  that  the  statistics  are  rather 
incomplete  in  some  items. 

The  country  rock  consists  mainly  of  a  fine-grained  nor- 
ite.  somewhat  mineralized  with  pyrrhotite;  occasional 
djabase  dikes,  and  Mime  granite  and  greenstone.  The 
ofcebodies  are  large  lenses  varying  from  practically  solid 
pyrrhotite  (with  subordinate  amounts  of  chalcopyrite)  to 
mixtures  of  pyrrhotite  with  smaller  quantities  of  country 
rock.  The  majority  of  the  drilling  was  in  slightly  min- 
eralized norite,  with  occasional  intersections  of  the  other 
rocks  mentioned;  about  '.'•»',•  was  in  more  or  less  pure 
pyrrhotite. 

The  holes  considered  here  were  all  drilled  from  the  sur- 
face. The  majority  were  vertical  and  varied  in  depth 
down  to  1,500  ft.,  averaging  about  800  It.  In  the  early 
exploration  days,  when  little  was  known  about  the  ore- 
bodies,  the  location  of  the  holes  was  somewhat  erratic 
and  varied  as  indications  regarding  the  shape  and  extent 
of  the  orebodies  were  discovered.  Latterly  a  more  syste- 
matic method  has  been  em  j)lo\cd.  and  surface  holes  have 
been  drilled  vertically  from  the  coiners  of  squares  not 
greater  than  200  It.  on  a  side. 

Screw-Feed  Machines  I"sed 

E.  J.  Longyear  Co.  Nos.  1  or  2  screw-feed  machines 
have  been  u>>-i\  exclusively  in  recent  years  and  probably 
for  most  of  the  work.  A  hydraulic  feed  was  used  for  some 
of  the  first  work  done,  hut  was  discontinued,  I  understand, 
because  it  caused  too  great  wear  on  the  carbons. 

Various  types  of  hits,  rods,  etc.  have  been  itsed  from 
time  to  time,  hut  the  equipment  in  most  general  use  is 
as  follows:  lilts,  "E"  standard,  inside  diameter,  f,l  in., 
outside  diameter,  1J|  in.:  core,  [,";  to  %  in.,  according  to 
'setting;  hole,  about  1T%  in.:  core  barrel,  "E,"  outside 
diameter.  1T7B  in.,  inside  diameter,  1  in.,  length.  10  ft.; 
rods.  "E,"  outside  diameter,  lT%  in.,  wall,  1B/et  in.,  weight 
per  foot.  234  lb. 

In  16,248  ft.  recently  drilled,  the  carbon  consumption 
was  'i\  \  carats,  an  average  of  0.0132  carat  per  ft.  Against 
this  there  is  a  record  of  3,413  ft.,  when  drilling  was  just 
starting,  requiring  66  carats,  an  average  of  0.0195  carat 
per  ft.     What  the  exact  reason  for  this  discrepancy  is  I 


cannot  say.    The  latter  may  be  just  an  erratic  high  figure 

or  may  be  due  somewhal  to  a  combinati E  hydraulic 

feeds  and  drilling  unknowD  ground.     If  the  latter  has 

much  bearing  on  the  matter,  it   would   indicate  that  in 

'drilling  a   new  country   allowance   should    be   made   for  a 

carbon   consumption   somewhal   above   normal    until    the 

drillers  become  used  to  the  ground,  or  else  especial  care 
should  be  taken  with  the  early  holes.  I  believe  (bat  the 
first  figure  of  0.0132  carat  per  ft.  is  about  right  for  this 
district  under  present  drilling  conditions. 

The  drilling  of  16,000  ft.  required  650  tons  of  bitumi- 
nous coal,  an  average  of  0.04  ton  per  ft.  In  :;,ss:;  ft.  of 
boles  011  which  wood  alone  was  used  as  fuel.  330  cords  of 
wood  was  required,  an  average  of  0.085  cod  per  ft.     In 

1,802  ft.  of  bull'-  both  « I  and  coal  were  used  -,\<  fuel. 

which  cannot  be  separated.  The  coal  was  36  tons  and 
the  wood  65  cords,  an  average  of  0.02  ton  of  coal  pin-  0.036 
cord  of  wood  per  ft.  Although  not  of  much  use  in  them- 
selves, these  figures  serve  as  a  cheek  on  the  separate 
ones  -already  given. 

Supplies  and  Kate  of  Progress 

Miscellaneous  supplies  include  oil,  waste,  odd  nuts,  bolts, 
washers,  etc.,  small  pipe  fittings;  in  fact,  all  supplies  other 
than  fuel  and  carbons,  except  parts  of  drill  outfit  proper 
and  large  repairs,  of  these  supplies  14,289  ft.  required 
a  total  of  $536,  an  average  of  $0,038  per  ft. 

The  time  required  to  tear  down,  move  and  set  up  is  usu- 
ally two  days  for  a  crew  id'  ~>  men— 1  setter  and  a  runner 
and  helper  from  each  shift.  This  makes  a  total  of  I 
shifts  running  time  lost  when  drilling  5  shifts,  which  is 
the  usual  procedure.  This,  of  course,  is  for  conditions 
where  the  next  hole  is  already  laid  out  and  reasonably 
close  to  the  one  finished — within  100  to  200  ft. 

The  number  of  feet  per  drill  shift  is  calculated  for  the 
net  running  time,  obtained  by  subtracting  from  total  time 
that  required  to  tear  down,  move  and  set  up.  Thus  19,455 
ft.  of  holes  required  1,728  drill  shifts,  an  average  of  10.1 
ft.  per  drill  shift.  Maximum  939  ft.  in  72  shifts,  an 
average  of  13  ft.  per  drill  shift.  Minimum,  80S  ft.  in 
104  shifts,  an  average  of  8.3  ft.  per  drill  shift.  Somi  ol 
these  holes  were  inclined,  but  most  of  them  were  vertical. 

The  amount  of  lost  core  is  an  important  factor  in 
diamond  drilling.  At  one  mine  where  the  country  rock 
was  solid  ami  moderately  hard,  without  excessive  Assuring 
or  cleavage  planes,  30  vertical  holes  aggregating  1  1. 00; 
ft.  showed  156  ft.  of  lost  core,  an  average  of  1.1%.  For 
16  inclined  hole-  aggregating  3,296  ft.  varying  from  60° 

to  horizontal,  the  lost  core  was  :il .">  ft.,  or  9.5%.     Thrt 

these  inclined  bole-  aggregating  1,647  ft.  showed  a  total 
of  -.'si  ft.  of  lost  core,  or  17.1%.  This  extremely  high 
loss  i-  due  to  the  fact  that  the  boles  were  drilled  down 
the  dip  of  the  orebody  and  therefore  entirely  in  ore.  For 
some  reason  these  sulphides  grind  much  more  rapidly  in 
inclined  than  in  vertical  holes.  By  subtracting  these  holes 
of  high  loss,  the  remaining  inclined  holes  show  a  loss  of 
1.9%,  which  is  much  more  reasonable. 

At  another  deposit,  where  the  country  has  a  rather  more 
distinct  cleavage,  00  vertical  holes  aggregating  56,419 
ft.  showed  lost  core  amounting  to   1,392  ft.,  or  '-'. 
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.    in(  lined   holes  aggregating  2,91  I   ft.,  the  lost 
I  i;    ft.,  or   1.95%.     The  inclined  holes  of  both 
deposits  quite  consistently  show  more  lost  core  than  the 
vertical 
AH  ho  re  surveyed  for  dip  by  the  customary 

,.    a  glass  tube  and  hydrofluoric  acid.     Surveys 
e  an    not  practicable  on  account  of  the  magnetic 
.  r  of  the  orebodies.    The  following  table  gives  the 
results  for  holes  drilled  in  three  different  deposits  here. 
.    angle  al   the  bottom  of  each  hole  is  given,  to- 
gether with  the  distance  from  the  collar,  as  intermediate 
readings  would  make  the  table  too  long.     All  the  holes 
given  were  started  vertically.     In  almost  every  case  the 
deflection  was  gradual  and  cumulative,  so  that  the  total 
offsel    for  the  poinl   given   is  considerably  less  than  that 
obtained  by  calculating  the  curvature  as  a  simple  curve. 

DEFLECTIONS  IN  DRILL  HO]  Is 


Deposit  A 

Depth  Angle 

200  89-30 

400  89-30 

400  88-30 

400  8S-30 

600  88-30 

600  90-00 

600  88-30 

600  85-00 

600  83-15 

800  90-00 

800  86-30 

800  88  00 

800  87-15 

800  90-00 

922  90-00 

931  86-00 

1.000  89-45 

1,000  81-15 

1.000  90-00 

1.000  8S-00 

1,000  90-00 

1.000  89-00 

1,000  83-00 

1,200  87-15 

1,200  80-30 

1,200  86-00 

1,200  82-30 


Deposit  B 

Depth  Angle 

inn  86-45 

inn  84-30 

550  51-00 

600  81-30 

ill  II  l  hs   15 

600  80-30 

668  89-15 

7111  77-30 

731  82-30 

762  85-00 

792  71-45 

794  65-30 

794  81-00 

800  86-15 

800  82-30 

si  ii  i  82-00 

Bl  'i  i  82-30 

800  7S-15 

800  82-15 

800  86-00 

S00  82-45 

800  83-15 

800  84-15 

800  83-15 

907  83-30 

924  83-15 

928  75-30 

1,048  82-00 

1,200  81-15 


Deposit  C 

Depth  Angle 

333  87-30 

400  83-15 

600  89-30 

600  89-45 

791  84-30 

820  87-30 

1,000  83-45 

1,000  S7-00 

1,000  85-15 


Examples  B  and  C  are  in  ground  much  more  difficult 
to  drill  straight  than  A.  This  is  due  somewhat  to  a  more 
pronounced  cleavage,  but  principally,  I  think,  to  the  inclu- 
sion of  numerous  "bombs"  of  different  rocks,  offering  to 
the  bit  glam  ing  surfaces  of  varying  hardness.  These 
bombs  were  very  well  shown  in  the  mine  workings,  and 
from  their  appearance  in  many  placi  s,  I  am  surprised 
that  many  of  the  holes  are  as  straight  as  they  are. 

The  table  illustrates  some  of  the  bad  deflections  that 
will  occur  under  unfavorable  conditions.    In  this  connec- 
tion I  should  like  to  emphasize  the  necessity  for  surveying 
lar  intervals  as  they  are  being  drilled.     It 
would  almosi  seem  as  if  this  were  too  obvious  to  require 
mention — the  fact  that  some  holes  deflect  badly  is  common 
property — and  yet  a  surprisingly  large  number  of  expe- 
eglecl  tbi-  precaution  only  to  find  out  too 
i  many  of  the  holes  lane  deflected  so  badly  as  to  be 
cases  almosi  worthless.     In  a  new  country  with 
unknown  ground   ii    is   particularly  necessary.     If  holes 
'art  to  di  Heel       riously,  the  usual  remedies  can  then  be 
tried  l» ■■  ■  late.   Ami  there  is  another  advantage 

besides  tbi — the  regular  measuring  of  tin-  angle  seems  to 
-ii   the  drillers,  who  take  much 
ii    hole  i  ■  being  checked.  Or- 
dinarily hei  ii.  intervals,  the  firs!  read- 
Srsl  pull;  thai  is,  10  ft.  deep. 
■  icily  the  angle  for  which 
'lie  hole    ■  pulled  off  and  the 
bob'  start  'i 

I  do  not  kno  0n  of  deflection.  In 

another  district   where  a  g 1  deal  of  boring  was  done 


the  inclined  holes  habitually  deflected  up.  That  is  what 
one  would  expect  from  the  mechanics  of  the  thing;  and 
yet  here  inclined  holes  habitually  deflect  downward  for 
no  apparent  reason.  When  passing  from  a  harder  to  a 
softer  rock  with  an  inclined  contact,  I  should  expect  a 
hole  to  deflect  away  from  the  softer  rock;  yet  here  again 
ibe\  do  the  opposite.  The  only  generality  I  can  make  is 
m\  first  one:  Don't  theorize;  survey  the  hole  as  it  is 
being  drilled  ami  find  out  which  way  it  is  deflecting. 

Nobody  but  the  contractors  know  exactly  what  the 
costs  here  are.  A  typical  contract  would  he  $3  per  ft.  for 
the  first  1,200  ft.  and  $3.50  per  ft.  deeper  than  that,  con- 
1  rai  tors  furnishing  everything.  I  should  analyze  the  prob- 
able costs  somewhat  as  follows,  based  upon  the  prices 
obtaining  before  the  war.  instead  of  the  more  or  less 
unstable  conditions  at  present: 

Assume  one  month  of  30  days,  26  working  days,  of 
which  2  days  are  used  for  moving,  giving  24  days,  or 
48  shifts,  actual  drilling  time.  Then  48  X  10.4  = 
500  ft.  drilled,  for  which  the  labor  charge  is:  Setter, 
$150  per  month  ;  runner,  52  shifts  at  $3.50  per  shift,  $182, 
and  helper.  .V.'  shifts  at  $2.25,  $117,  or  a  total  of  $449, 
which  is  $0.90  per  ft. 

OPERATING  COST  PER  FOOT 

Labor  per  ft $0.90 

Carbons,  0.0132  caiat  at  885 1   12 

Coal,  0.04  ton  at  $5.50 ...  .22 

Other  supplies 04 

Depreciation,  repairs,  water,  etc 25 

Total  cost  pei  ft $2 .  53 

These  costs  of  course  are  for  a  long  contract.  A  con- 
tracting firm  has  many  other  expenses  which  cannot  well 
be  estimated,  such  as  pay  to  employees  between  contracts, 
expenses  for  getting  men  and  materials  from  their  head- 
quarters to  the  place  of  work  to  start  a  contract,  unreason- 
able delay  in  being  given  the  location  for  the  next  hole, 
etc.  The  item  of  water  alone  is  quite  variable  and  may 
easily  amount  to  $0.25  per  ft.  or  more. 


The  production  of  pig  iron  in  Canada,  according  to  the 
statistics  collected  by  the  American  Iron  and  Steel  As- 
sociation, was  as  follows,  in  gross  tons : 

, 1914 ,         , 1915 

Tons            %  Tons           % 

Basic    331.456          46.9  660,369          80.0 

Bessemer    184,053          26.1  13.714            1.7 

Foundry    174,346         24.7  125.769         15.2 

All    other    16,117            2.3  25.56S            3.1 

Total    705,972        100.0  825,420        100.0 

Of  the  production  in  1915  a  total  of  803,646  tons  was 
made  with  coke  and  21.774  tons  with  charcoal.  In  all 
671,510  tons  was  converted  into  steel  or  otherwise  used  by 
the  makers  and  153.010  tons  was  merchant  iron,  for  sale. 
As  to  delivery,  598,221  tons  was  delivered  from  the 
furnaces  in  molten  condition,  180,770  tons  sand  cast,  46,- 
410  tons  machine  cast  and  19  tons  made  into  castings 
direct  from  the  furnace.  Ontario  made  450,774  tons  and 
Nova  Scotia  375,2  16  tons. 

The  raw  materials  used  were  1,609,032  tons  of  ore, 
cinder,  etc.  (4,367  lb.  per  ton  of  iron  made);  512,37!) 
tons  limestone  flux  (1,391  lb.  per  ton);  1,070,437  tons 
coke  (2,632  lb.  per  ton)  ;  1,314,357  bu.  charcoal  (108  hu. 
per  ton).  There  are  17  coke  furnaces  in  Canada,  nine 
in  Ontario  and  eight  in  Nova  Scotia;  and  two  charcoal 
furnaces,  both  in  Ontario. 
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The  production  of  steel  for  two  years  was  as  follow-, 
in  gross  tons : 

1914  1015  ' '  i 

Openhearth     ...-. 556,910  SS4.736  1.327,826 

Bessemer    186.158  22.521  I  >.  163.637 

Other  kinds    284  5.498  I.       5,214 

Total    743,352        912,755        I.   169,403 

The  total  in  L915  includes  about  5,000  tons  of  alloy 
steel.  The  direct  castings  included  in  the  total  last  year 
were  39,490  tons. 

The  finished  iron  and  steel  made  in  1915  included  209,-' 
752  gross  tons  rails,  114,829  tons  structural  steel  and 
wire  rods,  328,'  .">;  plates,  sheets,  liars  and  merchant  iron; 
total,  653,318  tons,  a  decrease  of  6,201  tons  from  the 
previous  year.  The  production  of  nails  in  1915  was 
1,636,000  kegs  of  100  lb.  each,  an  increase  of  492,000 
kegs  over  191  I.  The  production  of  splice  bars  and  rail 
joints  was  9,406  tons,  the  smallest  for  several  years. 
The  iron  and  steel  Eorgings  made  were:  Iron,  323  tons; 
steel,  21,775;  total  22,098  tons,  an  increase  of  13,960 
tons  over  1914.  The  production  of  cast-iron  pipe  in  1915 
was  53,700  net  tons. 

'•*: 

SelMrmgf  arm  So^attSa  Ammeffica 
By  Mark  R.  Lamb* 

American  manufacturers  think  the  Canal  is  going  to 
make  it  easier  to  market  goods  on  the  west  coast  of 
South  America.  It  is,  but  the  Canal  i-  really  a  minor 
factor.  The  same  people  here  will  buy  the  same  amount 
of  the  same  things  after  as  before  the  opening  of  the 
Canal.  There  are  other  factors  that  will  have  more  in- 
fluence in  trade  than  the  Canal  opening. 

Keep  your  traveling  salesman  away  from  Chile, 
Bolivia,  Peru  and  Ecuador  until  he  is  entirely  restored 
to  health  after  his  tongue  has  been  operated  upon  for 
such  words  as  "native."  "Indian"  and  phrases  like  "We 
don't  do  it  that  way  in  the  States"  and  "South  Ameri- 
cans are  terrible  grafters."  To  the  South  American  the 
North  American  who  chews  tobacco  or  cats  cigars  and 
says  "Amurican"  every  minute  is  not  a  business  man. 
He  is  given  about  as  much  consideration  as  is  given  to 
a  Yogi  in  the  State-.  He  is  a  curiosity,  lie  is  courte- 
ously treated,  but  he  goes  home  positive  that  there  is  no 
business  for  his  house  on  the  West  Coast.  Bis  Masonic, 
Elk  or  Shriner  button  will  be  examined  with  respectful 
curiosity — and  will  as  effectively  bar  him  from  business 
with  conservatives  as  though  he  had  cursed  the  Pope. 
Lord  Chesterfield  has  said  that  it  is  impossible  to  pro 
a  fool  from  the  results  of  his  folly.  It  is  equally  im- 
possible to  teach  a  provincial  man  to  conform  to  new 
customs.  That  is  why  so  many  traveling  men  from  the 
States  insist  upon  having  breakfast  at  hours  unheard  of 
here.  He  cannot  eat  the  food  indigenous  to  the  country, 
and  as  though  this  were  not  enough,  he  talks  about  it 
all  the  time. 

The  other  side  of  the  picture  is  much  pleasanter.  The 
traveler  with  tact,  experience  and  a  knowledge  of  Spanish 
goes  back  with  his  book  full  of  orders,  to.  into  the  hard- 
ware store  to  buy  tools.  The  clerk  shows  you  several 
grades  of  the  same  tool.  "This  is  the  genuine  American, 
that  is  the  English  imitation  and  the  other  i-  the  German 
imitation."  The  same  happens  with  shoes,  staple  grocer- 
ies, shoe-manufacturing  machinery,  and  to  a  less  extent 
with  agricultural  machinery,  which  is  considered  better 
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e  it  lasts,  but  i-  cheaper  and  less  strongly  built  than 
English  lines. 

Nowhere  along  the  coasi  is  there  any  organization  re- 
sembling i;.  (..  Dun.  Credits  must  be  investigated  per- 
sonally. The  lat  firms  have  private  credit  de- 
partments—usually consisting  of  old  employees  who 
the  important  stores,  farms,  mines  and  factories.  The 
much-talked-of  credit-  allowed  here  are  the  same  as  those 
granted  the  Kansas  farmer  or  the  country  storekeeper  on 
mortgaged  crops  or  stocks  of  merchandise.  American 
manufacturers  can  give  these  credits  in  South  America 
when  they  have  their  men  on  the  ground — not  before. 

Competition  prom  Various  Sources 

German  and  English  competition  is  real  but  not 
alarming.  German  and  English  manufacturers  are  ju  I 
as  anxious  to  -bow  a  profit  as  are  Americans.  [Jsually 
they  do  not  give  credit  to  poor-pay  people  purpo 
Two  manufacturers  of  articles  sold  on  the  installmenl 
plan  have  their  own  staff  in  Chile,  and  both  managers 
have  told  me  that  their  collections  average  better  than 
in  the  home  offices. 

The  usual  remark  one  bears  about  electrical  machinery 
is  that  the  German  leads  in  quality  and  sells  at  a  lower 
price.  This  is  perhaps  due  to  the  fact  that  German  com- 
panies control  most  of  the  power  plants  in  Chile,  and  they 
naturally  prefer  and  favor  German  products  and  recom- 
mend to  their  power  customers  the  purchase  of  GermaD 
motors.  The  business  is  not  a  monopoly,  however,  and 
methods  are  fair  and  aboveboard.  It  is  merely  a  que 
of  salesmanship.  In  ships,  large  engines  and  niter- 
mining  plants,  English  products  are  favored  because 
most  of  the  nitrate  companies  are  English-owned.  There 
is  but  one  American  company  in  150. 

Credits  need  careful  handling.  The  West  Coast  buyer 
considers  the  subject  in  a  very  different  light  than  do 
Americans.  As  an  example,  he  may  promise  to  pay  on  a 
certain  date  and  then  peremptorily  decline  to  do  so, 
though  he  finally  pays  in  full  and  with  interest  and  has 
no  intention  of  avoiding  payment.  This  is  fatal  to  credit, 
according  to  American  ideas,  yet  the  buyer  is  a  good 
customer  and  worthy  of  credit.  The  South  American 
business  man  is  as  suspicious  of  his  own  countrymen  as 
he  is  of  foreigners,  and  my  own  experience  is  that  his 
suspicions  are   not   well    founded. 

Selling  through  agents  is  a  g 1  or  bad  plan,  depend- 
ing solely  upon  the  agent.     A  manufacturer  of  Boston 
garters,   for  instance,  cannot  afford  a  branch   office,  yet 
■  Li I . L  do  better  than  he  is  doing  now.     So  far  I  have 
not  found  the  25c.  kind  at  less  than   75c.  per  pair. 

The  general  whole-ale  cloth  merchant,  however  big  or 
old  or  influential,  is  not  a  pood  agent  for  assay  balances 
or  microscopes.  There  are  suitable  agents  for  every  line 
and  some  are  so  suitabL  represent  every  manu- 
facturer of  a  given  lint    oi    { Is,  thus  making  a  profit 

whichever  article  is  bought  and  not  pushing  any 
ticular  product. 

Other  8  rders  only  when  the  buyer 

holds  the  order  in  one  hand  and  a  gun  in  the  other. 
One  noted  manufactui  i  spects  his  salesm 

sell  kerosene,  ready-made  suits,  locomotive-,  barbed  wire. 
battleships,  house  paint,  smelters  and  shoes.  The  -ales- 
men  attempt  it. 

Commercial  travelers  from  the  States  are  canvassing 
this  territory  with  increasing  frequency  lately  and  their 
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complaints,  when  they  have  (hem,  have  a  curious  same- 
ness. "Our  agents  don't  know  our  line."  "Help  us  find 
a  suitable  representative."  "I  sold  more  in  a  week  than 
our  agents  sold  in  a  year." 

The  problem  is  the  manufacturer's  as  much  as  it  is 
the  traveler's.  The  manufacturer  must  choose  between 
■  g  his  business  to  an  agent  already  overloaded  with 
i  ics  and  picking  his  man.  Then  in  exchange  for  a 
little  judicious  encouragement  in  the  way  of  expense 
monev  or  consigned  stock,  insist  on  personal  selling  en- 
deavor. It  is  all  a  question  of  choosing  the  man.  I  know 
a  man  who  sold  an  automobile  "from  a  catalog"  imme- 
diately after  getting  the  representation.  He  will  proba- 
bly go  right  on  doing  it,  but  he  would  sweep  the  field 
with  a  few  consigned  machines. 

Where  the  manufacturer's  line  is  large  enough,  he 
should  have  his  own  representative  attending  to  the  line 
exclusively.  For  the  reason  for  this,  put  yourself  in  the 
place  of  the  agency.  When  the  competition  is  keen,  he 
asks  for  a  special  discount  to  meet  it.  Then  he  gets  the 
bad  habit  of  always  expecting  a  special  price.  When 
shipping,  boxing  and  loss-in-transit  difficulties  arise,  the 
agent  is  not  nearly  so  sympathetic  with  the  shipper  as 
he  is  with  the  buyer;  but  your  own  man  can  see  your  side 
of  each  misunderstanding. 

Your  own  man  knows  your  factory,  customs  and  goods. 
You  are  used  to  meeting  this  real  competition  in  the 
States,  but  it  is  a  rare  thing  to  find  a  man  from  the 
factory  here.  When  he  does  comes  regularly,  he  gets 
more  than  his  share  of  the  business,  because  "agents"  have 
little  or  no  chance  to  compete  with  him. 

The  cultivation  of  trade  along  the  West  Coast  requires 
the  same  methods  and  system  that  the  Hudson  Bay  Co. 
used  two  centuries  ago.  If  you,  a  Boston  manufacturer  of 
carpets,  planned  to  open  a  market  in  the  far  West — say 
San  Francisco,  Chicago  or  Pittsburgh — you  would  not 
appoint  as  agent  a  fruit  grower  or  a  boiler  maker  or  a 
miller.  You  would  not  expect  credits,  packing  and  price 
conditions  to  be  the  same  as  in  Boston.  You  would  find 
out  just  what  the  conditions  were  and  conform  to  them, 
as  much  as  necessary. 

Rough  Handling  South  of  Panama  Requires 
Heavy  Packing 

The  American  manufacturer  is  much  blamed  for  the 
condition  in  which  his  goods  arrive  in  Chile,  Peru  and 
1  tador.  Ee  is  not  to  blame — and  he  is.  Loading  at 
New  York  is  normal  and  the  goods  are  not  mistreated. 
Unloading  and  loading  at  Colon  is  normal.  But  with  the 
un'":i  oading  at  Panama  trouble  begins.    Photo- 

graphs are  useless  for  demonstration  purposes.  Only  a 
movi!  1    give  a  correct  idea.     Imagine   a 

piano,  case-  of  bottles  or  kerosene  tins  as  forming  a  work- 
ing I'1  ip's  hold.  A  rope  net  is  filled  with 
kegs  °f  Dail  ied  wire,  tinned  peaches  and 
glass  in  cases  T  sling  load  is  run  out  over  the  hold 
and  with  a  few  bangs  againsl  the  .-hip's  side  is  lowered 
until  i1  latform  in  the  hold.  As  the  steve- 
dores are  in  a  b  ling  is  not  lowered  gently,  so 
something  !  le.  Also,  on  account  of  the 
hurry  the  Del  is  m  led  h\  hand,  but  instead,  one 
corner  is  1  to  the  line  ai  rl  the  net  is  jerked  to  the 
wharf.  If  a  .,  ,.  cailght  in  the 
net,  what  of  it?  Jus!  iake  i  '  iose  and  down  it  goes 
and  something   I  a                      After  this  happens  a  few 


times,  the  kerosene  tins  are  shifted  so  that  the  stevedores 
will  not  get  oil  on  their  feet — or  they  move  the  cases  of 
glass  to  save  their  feet  from  being  cut. 

This  is  the  beginning.  Cargos  are  frequently  unloaded 
at  Callao  into  barges  swinging  and  banging  against  the 
ship's  side  and  loaded  onto  other  ships  bound  south, 
though  by  waiting  a  day  longer  the  goods  could  go  on  a 
through  ship. 

The  unloading  at  Mollendo  for  southern  Peru  and 
Bolivia  is  simply  horrible.  At  Antofagasta  it  is  some- 
what better  and  at  Valparaiso  better  still.  But  nowhere 
is  the  ship  or  the  captain  at  all  interested  in  delivering 
the  goods  to  the  shore.  The  captain's  troubles  end  as 
soon  as  the  goods  are  overboard,  whether  into  barges  or 
into  the  sea.  I  have  stood  at  the  rail  with  a  captain  and 
seen  three  big  barrels  of  crockery  slip  from  slings  one 
after  another  into  the  sea,  while  the  captain  did  not  even 
change  the  subject.  The  barrels  floated  slowly  away  and 
were  twenty  minutes  sinking,  and  no  one  bothered  them. 
I  have  seen  borax  loaded  at  Antofagasta  in  sling  loads  of 
ten  bags  each.  The  load  was  dragged  over  a  ragged  plate, 
and  two  bags  out  of  each  of  48  slings  were  torn  open  and 
lost  before  any  attempt  was  made  to  cover  the  plate.  The 
owner  lost.  The  captain  never  even  knows  of  it,  much 
less  cares. 

Some  of  the  handling  will  be  avoided  with  the  Canal 
open,  but  the  worst  of  it  will  still  remain.  The  "answer" 
is  to  always  bear  the  handling  in  mind  while  packing.  It 
does  no  good  to  say  that  the  goods  should  not  be  handled 
so  roughly.  Of  course  they  should  not,  but  they  are. 
Then  make  your  cases  so  strong  that  they  break  the  other 
fellows.  This  amounts  to  considering  everything  else  as 
protection  for  your  goods. 

The  Lure  of  Liquor 

This  does  not  apply  to  liquors,  which  cannot  be  packed 
so  that  they  will  not  break.  A  convenient  way  to  break 
a  ease  of  liquor  is  to  notify  the  winch  man  when  liquor 
is  being  unloaded ;  he  can  drop  it  quite  hard  when  he 
tries.  In  case  this  fails  to  break  a  bottle,  lift  the  case 
over  your  head  a  few  times  and  drop  it  to  the  bottom  of 
the  barge  or  ship.  This  will  break  one  bottle,  after 
which  the  rest  is  easy.  After  all  have  had  what  they 
want  from  the  dripping  case,  set  the  case  cornerwise  over 
a  bucket  under  the  forward  hatch. 

Pack  light  loads  in  heavy  boxes  and  do  not  make  them 
of  unusual  or  inconvenient  shapes.  Practice  packing, 
using  enough  strap  iron  and  heavy  lumber  so  your  cases 
can  lie  dropped  to  a  cement  floor  say  five  times  from  a 
distance  of  ten  feet. 

Crates  are  of  course  merely  a  waste  of  good  wood.  On 
fragile  shipments  use  double  cases  with  big  jute-padded 
corners.  The  customer  expects,  offers  and  begs  to  be 
allowed  to  pay  for  special  packing.  It  is  better  to  put 
the  special  cost  of  packing  in  the  quoted  price  . 

Do  you  realize  what  it  means  to  say  that  all  of  the 
unloading  from  Panama  south  is  done  into  boisterous, 
bobbing  boats  and  not  to  wharves?  I  saw  ten  tons  of  tin 
concentrates  worth  $10,000  sink  at  the  ship's  side  in 
rough  weather  because  the  captain  would  not  take  it. 
It  had  been  splashed  with  sea  water  and  made  heavier 
than  the  bills  called  for.  Conditions  will  be  a  bit  better 
with  the  Canal  open,  but  unloading  will  always  be  diffi- 
cult and  cases  should  always  be  small  and  as  strong  as 
possible. 


Augus!  26.   lit  Hi 
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Hut  tin1  one  thing  thai  will  help  more  than  anything 
lse  is  t<>  insure  againsl  all  risk  to  destination  and  then 
iuM  the  receiving  steamship  and  the  insurance  company 
tniik  to  accounl  for  losses.  Do  this  insurance  for 
•our  account  instead  of  for  customer's  and  if  you  are 
iot  big  enough  to  handle  the  fight,  combine  with  other 
rappers.  The  insurance  company  ran  recover  from  the 
ir;!i>H'r.  and  you  «an  do  the  same.  Concerted  action  on 
he  part  of  the  shippers  would  work  a  wonderful  change. 
'he  unfortunate  buyer,  no  matter  hov,  big,  has  little 
femnce  or  skill  in  recovering  from  the  insurance  company 
nd  will  frequently  not  try,  contenting  himself  with 
ell i n<r  all  his  friends  and  clients  how  unbusinesslike 
Americans  are. 

1 1  seems  easy  for  us  on  the  ground  to  realize  thai  whal 
lartH ailarly  interests  the  buyer  is  the  receipt  of  the 
odds  in  good  condition.  All  of  this  may  be  conden  ed 
nto  a  few  words : 


Regular  price 
Ordinary  packing 
Rough  handling         i  vs. 
Broken  cases 
Dissatisfied  buyer 
No  repeat  orders 


Higher  price 

packing 
Rough  handling 
Sound  cases 
Joyful  buyer 
N    w  friends 


fcliastmii  ]R.e'^©2;']b©s:'atos:,sp  BMffliriraa.c<e@* 

In  constructing  the  reverberatory  furnaces  at  the  In- 
?mational  Smelting  Co.'s  .Miami.  Ariz.,  plant,  the  fol- 
(rting  method  of  bottom  construction  was  followed  to 
liminate  any  possibility  of  trouble  in  stalling. 

Broken  slag  was  brought  in  railroad  cars  from  the 
>ld  Dominion  smeltery  and  melted  in  a  small  blast  fur- 
are  obtained  by  setting  up  a  number  of  discarded  furnace 
ickets  and  a  motor-driven  blower  on  the  site  for  the 


-fully    used    by    the   Canadian    Copper   Co.    and    the 

An."  -ii.1.!   ( loppi  r  .Minnm  Co.,  was  develop*  d 
construction  of  this   plan!    was   well   along.     The  plant 
had   been   laid   ran    for  charge  tracks   running   al    right 

angle    in  the  Eui  □ near  the  linn-:  end.     In  order  to 

distribute   thi  of   the   E 

changi  placed,   a-   shewn   at    the   left    bf 

Fig.    I.  ill-  .  ly  over  thi 

walls  of  tin         .  .  I '       ■    conveyors  \i  en    in 

stalled,  one  over  each  side  of  eai  h  I  urnace,  «  hich  received 
tin'  '  harge  I  rom  th  cha  ;e  hoppers.  I  con- 
veyors, approximately  everj  30  in.,    uitable  down  sp 

with  gates  wn-r  provided,  as  shewn  in  Big.  '.'.  so  thai  the 
charge  m.i\    be  distributed  along  the  side  wall-  ., 
Eurnaeei    throughoui   their  length.     Tb  11  and 

side  walls  at  the  firing  end  of  the  furnaces  an'  char  id 
by  drawing  directly  from  the  hoppers  through  suitable 
spouts.  The  Boor  over  the  charge  tracks  around  the 
skimming  end  of  the  furnace  was  paved  with  firebrick. 
:■: 
Was*  Isimpos'tlaEtic©  ©IF  Plsiftninuairim 

Soon  after  the  gnat  European  conflict  began,  and 
Eussia,  France  and  England  had  declared  an  embargo 
prohibiting  the  export  of  platinum,  its  price  began  to  soar. 

From  about  $40  per  oz.  jusl    before  the  war  the   prii 
jumped  to  about  $100  for  a  short  time,  hut  declined  in 
recent  months  to  from  $65  hi  $85  per  oz. 

It  is  generally  known  that  Russia  produces  95%  of 
the  world's  supply,  which  totaled  some  300,000  oz.  annu- 
ally before  the  war,  hut  decreased  to  240,000  oz.  in  191  I 


SIDE  ELEVATION  OF  FURNACE,  SHOWING  .METHOD 
OF  SIDE  CHARGING  WITH   CONVEYORS 


LONGITUDINAL   SECTION,    SHOWING 
I    II  URGING    ARRANGEMENT 


liverheratory  furnaces.  The  molten  slag  thus  obtained 
as  conducted  in  launders  to  the  foundations  of  the  rever- 
"-ratorv  furnaces.  Heavy  concrete  beams  and  struts  were 
rovided  between  the  furnaces  for  taking  the  thrust  from 
ae  lower  ends  of  the  buckstays.  Later,  the  spaces  be- 
reen  the  concrete  struts  and  the  beams  were  filled  in 
ith  molten  slag  obtained  from  the  regular  operation  of 
te  reverberatory  furnaces.  The  slag  bottom  was  covered 
|rst  with  a  -1  -in.  layer  of  fireclay  and  then  with  a  27-in. 
yerof  silica  (94%  SiO.,)  crushed  to  minus  i  'rin.  These 
ittoms  gave  no  trouble  whatever  in  starting  up. 
The  method  of  side  charging,  instead  of  fettling  only. 
ODg    the   side   walls   of   reverberatory    furnaces,    now    so 

•Excerpt  from  "Features  of  the  New  Copper  Smeltine 
ants  in  Arizona,"  a  paper  to  be  presented  ;>'  the  Arizona 
ifeting  of  the  A.  I.  M.  E„  September,  1916,  by  A  G.  McGregor, 
arren,  Ariz. 


and  to  a  little  over  200, >z.  in   1915.     The  domestic 

production  of  this  country  is  comparatively  insignificant, 
totaling  only  400  oz.  in  L900  and  aboul    700  oz.  in  L915. 

It  is  commonly  thoughl  that  the  great  increase  in  price 
resulted  from  thi                     mbargo,  along  with  its  one- 
third  curtailment                   tion,  the  popular 
that  platim                   mainly  in  jewelry  and  electrical  ma- 
chinery   with    in-  q itities    employed    in    the 

chemical  la1  in  the  manufai  ture  of  chemicals 

As  a  matter  of  fact,  the  declaration  of  war  brought 

chemical  manufacturin  to  the  highest  pim 

Lndfoi  reasons  now  to  I  ■ 

nds  upon  the  chemical   industry  led   I 

dented  use  of  platinum. 

Platinum  in  late  years  has  become  indispen 
manufacture  of  sulphuric  acid  so  accessary  in  the  produc- 
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mm  of  enormous  quantities  of  guneotton— smokeless 
powder  and  other  high  explosives.  Some  idea  of  our  vast 
domestic  production  is  obtained  from  the  fact  that'  in 
L915  the  United  States  produced  3,868,150  tuns  of  sul- 
phuric acid,  valued  at  nearly  $30,000,000.  Of  this 
amount,  1,056,830  tons,  having  a  value  of  $7,042,126,  was 
produced  as  a  byproducl  at  copper  and  zinc  smelteries. 
While  formerly  the  bulk  of  the  acid  production  was  made 
in  the  well-known  lead-chamber  process,  m  recent  years  the 
so-called  contai  I  process,  employing  platinum  as  a  catalytic 
agent,  lias  revolutionized  the  industry. 

While  the  catalytic  property  of  platinum  was  discovered 
in  1831  by  Peregrine  Phillips,  an  Englishman,  it  re- 
mained for  Germans  in  recent  years  to  seize  upon  the  idea 
of  utilizing  it  in  sulphuric-acid  manufacture  and  build  up 
an  immense  and  extremely  profitable  business.  Today, 
the  contact  process  is  known  and  used  in  all  countries.  It 
consists  simply  in  passing  a  mixture  of  S02  gas  and 
air  over  finely  divided  platinum  heated  to  about  450°  C. 
In  contact  with  this  hot  platinum  the  oxygen  of  the  air 
unit'-  with  the  S()_,,  forming  S03  in  long  crystalline 
fibers,  which  readily  dissolve  in  water  to  form  sulphuric 
acid. 

Most©  Coppeir  Msiaes  ana  C^islba 

Following  the  development  of  the  rich  Matahambre 
mine  in  the  Province  of  Pinar  del  Rio  in  western  Cuba, 
there  has  been  much  prospecting  going  on  in  this  part  of 
the  island  with  the  result  that  several  rich  copper  deposits 
have  been  disclosed. 

About  25  km.  southwest  of  the  Matahambre  mine,  the 
Candida  mine  has  been  opened  by  Cardenas  &  Co.  and 


low-grade  ore.  About  8,000  tons  of  ore  of  various  grades 
have  been  mined,  but  to  date  the  extent  of  the  orebody 
has  not  been  determined.  The  work  has  been  in  charge 
(if  Roberto  Yrizar,  a  Columbia  School  of  Mines  gradu- 
ate of  1895,  lately  manager  of  the  Santa  Ana  mine, 
Catorce,  San  Luis  Potosi,  Mexico. 

There  is  considerable  prospecting  still  going  on  in  this 
pari  nf  the  province.  Cardenas  &  Co.,  of  Aguiar  116, 
Habana,  together  with  Benigno  Prida,  control  about  2,700 
he<  tares  along  the  northwestern  slope  of  the  sierra.  These 
lands  are  supposed  to  contain  copper  and  other  minerals. 
It  is  noteworthy  that  while  the  ore  from  the  Matahambre 
mine  does  not  contain  much  silver,  the  ore  from  the 
Candida  mine  has  a  substantial  amount  of  this  metal. 
Of  the  area  controlled  by  Cardenas  &  Co.  and  Benigno 
Prida,  I1111  hectares  southwest  of  the  Matahambre  mine 
have  been  made  the  basis  of  a  development  operation 
known  as  the  Sociedad  Minera  Nieves.  This  company 
is  capitalized  at  $500,000  and  has  offices  at  Amargura  23, 
Habana,  its  president  being  Ramon  G.  Mendoza,  a  prom- 
inent lawyer.  Preliminary  work  is  being  undertaken  at 
this  property,  also  under  the  direction  of  Mr.  Yrizar;  a 
shaft  is  to  he  sunk  on  the  opposite  side  of  the  hill  from 
the  Matahambre  mine. 

To  the  north  of  the  Matahambre,  Maximilian  Paetzold, 
Austrian  consul  at  Habana,  has  been  developing  the  Con- 
stancia  mine  near  Vihales  and  has  opened  a  new  lens  of 
high-grade  sulphide  ore.  This  mine  was  formerly  oper- 
ated by  the  McLaughlins  and  produced  considerable  ore, 
hut  was  abandoned  by  them  as  being  worked  out.  Mr. 
Paetzold  controls  a  number  of  other  properties  in  western 
Cuba  and  some  of  these  are  now  being  investigated  by 
the  newly   formed   West    Indies  Mines  Development  Co., 


ifc 
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Benigno  Prid;  tnership   with   Gen.  Jose  Miguel 

Gomez,  ex-presideni  of  Cuba.    This  new  copper  property 
comprise  res  in  the  foothills  of  the  Sierra 

de  los  0]  qs  nearly  the  length  of  the  Prov- 

ince of  Pinar  del   Rio  in  a  northeasterly  direction.     The 
ment  of  L,5i  from  the  Candida  mine  was 

in   the   summer   and  averaged 
'-'''/'    :  Fe  and  34$    S.     The  ore 

-mik  at  the  end  of  an  adit 
mto  the  hillside  about  75  ft.    At  the  bottom 
oi  ill'1  winze  <ut  was  run  15  ft.  in  each  direction 

without  getting  out  of  the  orebody,  though  one  -id,,  was  in 


of  25  Broad  St.,  New  York,  which  will  develop  some  pros- 
pects in  Cuba  and  in  Haiti. 

Prospecting  is  also  in  progress  farther  to  the  east  in 
Cuba  in  Santa  Clara  Province.  Near  Fomento,  a  copper- 
zinc  deposit  has  been  opened  by  an  800-ft.  adit  and  a  shaft 
is  now  to  be  sunk  by  the  Cia.  Minera  y  de  Fomento  Wat- 
kins,  of  Lonza  did  Comercio  205,  Habana,  to  determine 
whether  copper  or  zinc  is  to  predominate  at  this  operation. 
Still  farther  east  or  rather  to  the  southeast,  the  Cuba  Cop- 
per Co.  near  Santiago  continues  to  make  a  steady  pro- 
duction from  El  Cobre  mine — the  first  copper  mine  oper- 
ated by  white  men  in  North  America. 
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tal  square,  i     ommended.     The  end  "l'  the 

piston  iu;;\  also  mi  time  be<  ome  worn  somewhal  eoni 
Should  tin-  occur,  a  square  shank   will  tend  t"  chip  it, 
as  in  Fig.   I.    The  ob\  ious  re  o  grind  the 

i'li  square,  should  i1  become  belled  on  the  end. 

In  tin'  case  <>r  holloa    steels   for  h  i  i  g  drills, 

pari  i  kI;ii    care   mu  I    be   taki  n    I thai    the    bole   is 

I  nl.:  i     ■  mce   "I'    iH- 

lllli.'  without  dim  ter.     The  enlarged 

section  musl   1 intra!  and  musl 

cienl  distance.     Fig.   L3  illustrates  a  gage  which  is 
venieni    I'm-   proA  ing   up   <  he  diameter  and   cot 
oi     lie  enlarged  hole. 

Collars  Formed  by  II  v\i> 

The  '  on   iii    forming  collars  mi  jaekhamer 

and  No.  26  I  -  nei  I  Qj  ersoll  steels  is  to  heal  tin 
in  ;;  cherry-red  I  1 ,500  F.  i  foi  a  distance  of  5  in. 
the  end  ;   then  cool   the  end   by  imn  in   water  to 

•ih  of  3  in.     Tl mainin     2   in.  of  heated 

is  then  upsel  bi    bouncing  on  an  iron  plate.     Thi 
i-  rehi  ited    to   cherrj  red    a    centei    punch    is  drivei 
the  end  oi  ole  and  preveni   it   from 

clo  in     'In  The    tei  I  is  then  plai  ed  bi  tween 

bottom   and    top   collar   swages   shot*  n    in    Figs.    1 5 
l  i    and   the  colla  :.  immi  ring 

rotatii  inaJ     tee!    between    blows. 

V  iter  a  third  beating  to  cherry-red,  the  punch  is  a 
inserl  i  :  n  ith  the  shank  - 

1 9,  until  the  gage,  Fig    I  I .  c 
Aftei  bi  fore,  the  shank  end 

with  tli"  aid  of  the  shank  gage,  and  is  cul  off  as  in   Fig. 
12,  employing  a  el  *  shown  for  t 

The  shank  end  should  be  dressed   up  square  and  smooth 
with  a  file  at  thi  this  is  to  be 

by  grinding.     The     hanl     is   then    read  t    for  hardet 


Pi 


I'.Y    ('II  IRLBS    (  '.     I'n  I  I  I'- 
ll"  methods   employed    in    shanking   and    sharpening 

steel  have  been  undergoing  a  d led  i  hang   recentl] 

■  is  due  to  the  faci   that  hammer  drills  are  used  to 

a  large  extent.     Even   blacksmith  has  his  owe   pel 

of   doing  his   work,   but    there  are  certain   general 

and  methods  which,  if  followed,  would  produce 

li  better  results.     Less  attention  i-  also  being  paid  to 

shanking  than  the  sharpening,  although  shanking   is 

el  equally  important. 

banks  on  drill  steels  are  of  three  general  types — 
i,  collared  and  with  lugs.  Plain  shanks  are  used 
cipally  with  hammer  drills,  which  employ  an  anvil 
k  to  transmit  the  force  of  the  blow  from  the  piston 
he  steel.  There  is  little  to  be  said  about  this  type 
hank  except  that  it  should  be  dressed  up  square  with 
bc1  dimensions  and  should  receive  the  proper  degree 
emper  to  suit  the  condition-  under  which  it  is  to 
ate. 

»rrectly   made   and   treated    shank-   will    result    in    a 
it  maintenance  cost   for  both   ste<  Is   and   drills   and 
produce   bettei    drilling   results,  hence  careful   con- 
dition of  this  matter  will  be  amply  n 

1  givi         xei  i    dimensions    for    -hank-    for 

Bakhamer  and  No  26  Leyner-Ingersoll  drill  steels.    Here 
he  shank  is  hi  sagonal  \\  ith  a  round  collar. 

Pigs.   2   and   3    give   correct   dimensions    for    No.    is 
.evil..-  I  ngersoll  shank-  on   1 ' .,-  and   I '  i  in.  rout 

.  |y.  Two  lugs  on  the  hank  retain  the  steel  in 
he  chuck.  It  is  absolutely  necessan  thai  shanks  should 
e  made  of  the  correct  size.  If  the  shank  is  too  long, 
he  power  of  the  blow  will  be  redu  ed,  and  if  too  short. 
he  front  head  will  be  compelled  to  take  part  of  the 
flic  .-hank  lengths  specified  on  the  illustrations  pro  idi 
>r  inevitable  wear,  but  tin's  should  not  be  permitted  to 
roceed  too  far.  In  the  case  of  the  No.  18  Leyner- 
pgersoll  shank,  for  instance,  it  is  unsafe  to  use 
Iftei  the  length  of  the  shank,  from  the  lug  to  the  end, 
as  been  reduced  by  wear  from  .">!;!  to  :!,'•',.;  in.  The 
irreel  diameter  of  shank  is  of  equal  importance,  as  too 
pose  a  lit  will  permit  side  play.  The  same  effed  is 
reduced  by  permitting  the  front  chuck  bushing  to 
i  too  great  an  extent  before  replacing.  The  striking 
ice  of  a  hammer-drill  steel  should  be  smooth  and  true. 
f  this  is  overlooked,  the  piston  will  not  strike  the  -hank 
marely  and  will  soon  start  to  chip.  It  is  hardly  neces- 
uv  to  refer  to  the  injury  that  may  be  done  to  the 
iterior  of  the  drill  by  such  chips  of  metal.  The  end 
l'  the  shank  may  be  trued  by  grinding  on  an  emery 
heel  after  hardening,  or  if  this  i-  nol  convenii 
uiy  be  filed  before  hardening.  The  edge  of  the  striking 
ice,  should  also  be  beveled  off,  to  prevenl  subsequi  rrl 
urring  of  the  metal.  In  squaring  the  shank  end  n  I- 
ot  safe  to  depend  on  the  eyes  unaided,  but  the  use  of 

•Ingersoll-Rand   Co.,   11    Broad-nay,   New    York    City. 


Forming  Lugs  by,  Tl  wn 

rules  apply  to  the  formation  of  lugs 
on  shanks  for  No.  18  i  soil  drill  >ie,.;-.    Thi  re 

area  fi  it  diffe  en  e  .  however,  as  will  be  explained. 

is  heated  to  a  cherry-red  (  1,500  F.  I  for  each 
operation.  The  first  heal  is  for  5  in.,  after  which  3  in. 
of  shank  i-  cooled  in  water.  The  heated  part  is  then 
upset.    Aft  '•     .  is. 

and  the  lug-side  Fig.  20  are  employed.     On  the 

next  heat  the  lug-diameter  former,  Fig.  21,  i-  struck  with 
the  hammer  while  the  steel  is  held  in  tl 
the  botl  '  'n  the  same  hi 

During  these  operations   the   hole 
open  with  the  center  punch.     On  the  nexl 

ed  <ui  both  -ides  of  thi    ; 
lish  the  end-  of  the  lugs  and  round  hank. 

iws   the    -hank   gage   used    with    these    - 
i    reheating,  the  steel   is  cut  in  the  same  mam1 
previously   indicated,   using  the  gage  as  a   guide.     The 
shank-end   former.    Pig.   23,   insures   the  end    bein 
correel  diameter,  with  i  tral  and  of  the  cot 
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?ize.     It  also  helps  to  square  up  the  end  and  round  off 
the  edges. 

The    following    table   gives    the    dimensions    that   are 
missing  in  the  accompanying  tool  illustrations: 

TABLE  OF  SIZES 
Size  Shank        A 


1% 


I A 


After  the  sixth  and  final  heat,  the  shank  should  be 
hardened. 

If  the  steel  is  heated  and  collared  in  a  shank-forming 
appliance  in  one  operation,  the  result  would  be  likely  to 
develop  a  "cold  shut,"  as  illustrated  in  Fig.  5.  Here 
it  is  apparent  that  the  hole  tended  to  enlarge  more 
rapidly  in  proportion  to  its  size  than  the  collar,  leaving 


SHANKING  DRILL  STEELS 


Auinist.  2C,    IIMii 


ENGINEERING  AND  MINING  JOURNAL 


:;«!) 


Pie  metal  folded  down  on  itself.     To  obviate  this  condi-  and  the  stocl    cod  iderablj   upsei  .-it  the  poini  where  th 

tiiui,  the  sled  is  partly  upsei  until  it  assumes  the  form  collar  is  to  be  formed.    With  the  hole  in  this  condition. 

shown    iii    Fig.    (i.    in    winch    the   hole    is    considerably  it   cannot   enlarge   as    in  Fig.    7,   bu1    on    the  contrary, 

enlarged  and  the  collar  hut  slightly  formed.     The  next  when  the  steel  is  placed  in  the  machine  and  upset,  the 

operation  is  to  form  the  steel  down  to  its  original  section,  hole  takes  the   form   shown   in    I- i'lt.  8.    By   the   use  of 

as  shown  in  Fig.  7.     This  leaves  the  hole  almost  closed  the  drifting  pin  the  hole  is  formed  as  shown  in  Fig.  9. 
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All    dimen  ions    are    taken    care   of   by   the   standard 
equipment.     When  a  shank-forming  appliance  is  used,  a 
pin-puller  which   bolts  on  the  side  of  the  machine  will 
nice  im   removing  the  steel  pins 
which   it    is   n  i   inseri    in   the  hole  of  the  steel 

during  the  several  forming  operations.  The  pins  are 
removed  from  the  steel  by  resting  the  end  of  the  shank 
against  the  face  of  the  pin  puller,  clamping  the  pin  by 
I  down  the  small  lever  and  forcing  the  pin  out 
by  throwing  over  the  long  lever. 

Harden  Shanks  Carefully  to  Avoid  Break  ige 
One  of  the  most  prolific  sources  of  shank  breakage 
is  improper  hardening.  Plunge-tempering  is  more  rapid 
than  draw-tempering,  and  it  is  considered  more  practical 
in  every  way.  It  is  recommended  to  heat  the  shank 
slowl]  and  evenl}  to  a  cherry-red  (1,500°  F.)  consider- 
ably beyond  the  collar  or  lugs;  a  total  distance  of  i  in. 
gives  good  results.  Collared  steel  should  then  be  quenched 
in  soluble  oil,  which  will  imparl  a  suitable . degree  of 
temper.  Steel  with  lugs  should  lirsl  be  dusted  by  throw- 
in-  a  small  handful  of  powdered  yellow  prussiate  of 
potash  on  the  shank  and  especially  around  the  lugs; 
this  increases  the  hardness  of  the  metal  on  the  surface 
eatly  improves  its  wearing  qualities.  The  shank  is 
then  quenched  in  soluble  oil. 

Fish  oil  and  lard  oil  arc  recommended  for  this  purpose, 

and  it  is  ad\  isable  to  1 p  the  oil  cool,  which  can  be  done 

i  ml j  by  placing  the  can  of  oil  in  cold  water. 
Shanks  should  aever  be  quenched  in  water  for  it  makes 
the  steel  entirelj  too  hard,  which  tends  to  cause  fracture 
of  the  drill  piston.  On  the  other  hand,  should  the  heat 
treatment  not  lie  such  as  to  give  the  shank  suffii  ienl 
hardness,  the  end  will  become  upset  and  will  in  time 
cut  off  the  water  tube. 

Precautions  In  Using  Steel 

When  drilling  or  when  sharpening  steels,  care  should 

be    taken    not    to    se1    them    aside    with    the    shank    ends 

in  the  earth,  as  dirt  or  pebbles  will  enter  the  hole  in  the 

tee!    or  lodge  on   the  end,   resulting   in  extra   wear  or 

even   breaking  a   water  tube.     It  is  much  safer 

to  stand    the  steels  with   bit  ends  down  or  place   them 

flat.     The  drill   runners  should   always  make  sure  that 

the  shanli  end   is  clean   before  inserting  a   new  steel   in 

nek. 

Tin-  piston,  chui  I.  bushing,  cine  I.  keys  and  other  parts 

ii  should  he  inspected  at  regular  intervals. 

ch  in  time  applies  with   full    fori  e  to 

rock  drills.     Proper  lubrication  is  a  subject  which  prin- 

i!-  the  drill,  and  a  drill  properly  lubricated 

will   keep  the  shank   and   chuck   in   a  sufficiently   well- 

dition  to  keep  do\*  □  w<  ar  of  these  pan-  as 

ible.     The  blind   starter,    Pig.   10,  is  most 

roi  1,  before  starting  a  hole.     If 

to  a  greater  extent  for  this  purpose,  it  would 

eliminat  I  difficulty  in  mam  i  ases, 

for   it   is   a   well-known    fact    that   a    hole    can    be   started 

■  am 

n  main    in     line.      With    reduced 

rifling  ti  strain  on  the  steel  and 

chuck  pari  d  through  having  the  drill 

hung  up.     "1  .c,  a  bar  is  also  reduced 

with  it-  atti  i  The  reducti ' 

|  or  not   carefully  watched 

in  the  averaa 


St<e<sl  S&xsift  §©fts* 

In  the  construction  of  San  Francisco  shaft  No.  2  of 
the  Compania  de  Santa  Gertrudis  at  Pachuca,  Hidalgo, 
Mexico,  steel  shall  sets  were  used  instead  of  timber  to, 
support  the  walls  where  needed.  The  members  were 
bouphl    cut   to   the   proper   lengths,   but    were    fabricated 


Section  M-N 
SANTA    GERTRUDIS   STEEL  SHAFT   SETS 

locally.  Five-inch  I-beams  were  used  for  wall-  and 
end-plates,  while  channels  were  used  for  dividers  anc 
posts.  The  illustration  shows  the  method  of  fabrication 
NTo.  18  galvanized  corrugated  sheet  lagging  was  usef 
where  necessary.     This  steel  support  cost  $20.3.3  per  ft 

's   S 


For  mulebaek  transportation  to  a  permanent  camp  sih 
the  following  adaptation  of  a  household  wash  boiler  provec 
so  successful  that  others  might  find  it  of  similar  use. 

A  i  amp  was  to  he  established  for  the  summer  work  ii 
a  region  that  was  difficult  to  pack  material  into.  A  secj 
tionali  ed  iron  stove  was  unavailable,  and  the  single-piect 
iron  stoves  in  stock  at  the  outfitting  point  were  too  cunn 
bersome  and  heavy.  An  ordinary  tin  wash  boiler,  ellip 
tical  in  shape,  was  bought,  together  with  one  2-ft.  lengtl 
of  6-in.  stovepipe  and  one  quarter-bend.  The  pipe  anc 
bend  were  packed  with  provisions  and  then  put  insidi 
the  boiler,  which  was  filled  with  stores  and  given  a  plaei 
on  the  pack  saddle. 

1'pon  arrival  at  the  camp  site  the  boiler  was  unpacfl 
and  a  6-in.  diameter  hole  was  cut  in  the  bottom  of  oni 
end,  the  sections  being  bent  at  right  angles  to  the  surfan 
to  admit  the  quarter-bend.  Two  lid  holes  were  cut  in  th 
bottom  of  the  boiler,  and  a  rectangular  hole  was  cut  ii 
the  other  end.  The  boiler  was  then  set  bottom  side  U] 
on  a  rock  and  the  smoke  pipe  wired  in  place.  Two  lid 
were  made  of  flattened  tomato  tins  and  a  front  door  wa 
made  from  the  original  lid  of  the  boiler.  Wood  wa 
used  for  fuel.  This  stove  worked  satisfactorily  for  th 
camp  cooking  for  four  men  and  lasted  out  the  summe 
w  ithoiit   burning  through. 

•Excerpt  from  article  bv  Hugh  Rose  in  August,  1916,  Bui 
letin,  A.  I.  M.  E. 
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By  Ch  lrles   I. abbe* 

Tin'  mortar  blocks  in  stamp  mills  were  formerly  made 

planks  bolted  or  spiked  together;  but  nowadays  con- 
ns has  replaced  lumber  for  many  reasons,  among  which 
ie  high  first  cost  and  short  life  are  the  chief  factors.  It. 
Safe  to  assume  the  average  life  of  wooden  mortar  blocks 

be  eight  years.  This  may  be  considered  to  be  nearly 
ie  life  of  the  first  stage  of  the  mine,  but  many  mines  last 
mh  longer.    Wood  will  age  and  rot  whether  the  mill  is 

operation  or  not.  In  most  of  the  mortar  blocks  re- 
ared the  trouble  was  found  to  have  started  from  the 
mom.  On  account  of  the  sidehill  location  of  the  mills 
|  pits  were  practically  a  drain  for  the  surface  water  and 
ill  water,  which  soon  caused  the  wood  to  rot.  Wood 
Bservatives,  when  used,  prolong  the  life  of  the  wood. 


i'.ine  Top  of  Concrete 


LINING  UP  STAMPS   WITH    A   TEMPLET 

mt  their  rise  not  general.  In  some  blocks  where  the 
ilanks  were  put  lengthwise  with  the  mortar,  the  outside 
otteii  planks  may  be  changed,  but  it  is  noticed  that  the 
iloek  needs  repairing  within  a  very  short  time.  Taking 
ill  factors  into  consideration,  concrete  mortar  blocks  are 
he  most  serviceable. 

Getting  Ready  fob  the  Concrete 

The  first  thing  to  do  toward  placing  concrete  mortar 
lacks  is  to  get  the  mortar  out  of  the  way.  The  stamps 
nust  be  raised  as  far  as  posible  and  held  firmly.  This 
nay  be  accomplished  by  loosening  the  tappets  ami  sliding 
hem  on  the  stem,  or  by  putting  a  block  on  the  finger  jack. 
I  n  many  cases  they  will  not  be  raised  Car  enough,  and  the 
iiortar  will  have  to  be  moved  away  by  taking  the  stamps 
■at  and  putting  them  on  the  camshaft  floor.  The  mortar 
a  raised  off  the  bolts  with  wedges  and  crowbars  helped 
.'ith  chain  blocks  tied  to  the  camshaft  or  battery  girts. 
As  this  work  always  takes  place  after  a  clean-up,  it  is 
dvisable  to  make  the  mortar  as  light  as  possible  and  to 
i:eep  the  dies  and  liners  out. 

i  To  take  the  mortar  away  a  strong  cribbing  is  made  of 
limbers  not  less  than  4x6  in.,  with  two  heavy  pieces 
j  about  6x8  in.  or  8x8  in.)    laid  lengthwise  on  the  top, 

i     'Mechanical  engineer.  Nelson,  Nev. 


horizontally.  (In  the  top  of  the  two  heavy  timbers  lay 
bars  of  l/£x3-in.  Hat  iron,  extending  all  the  way  under 
the  mortar  to  I  eep  the  rollers  from  sinking  into  the  wood. 
Do  not  forgel  thai  a  five-stamp  mortar  weighs  aboui  three 
tons.  With  the  mortar  raised  entirely  clear  of  the  bolts, 
place  rollers  made  of  1  -in.  or  \\i,-\\\.  round  iron  the  entire 
length  of  the  mortar.  Then  roll  the  mortar  block  away 
on  the  cribbing  with  the  help  of  rope  or  chain  blocks, 
helping  and  guiding  the  crowbars.  Raise  the  mortar 
block  as  far  as  possible  until  it  touches  the  girt,  and  hold 
it  there  with  strong  dependable  chains  tied  to  the  girl 
and  camshaft.  This  avoids  the  trouble  of  moving  the 
mortar  away  and  gives  ample  room  for  working  in  most 

cases.    The  next  step  is  to  take  ou1  the  old  w len  blocks. 

At  first  this  seems  easy,  but  any  millman  who  has  don, 
it  once  will  think  differently.  The  planks  extending 
above- the  floor  are  handled  easily  enough,  but  after  thai 
part  has  been  disposed  of  the  wood  for  a  depth  of  6  to  8 
ft.  has  to  be  removed.  Recalling  several  instances.  T  re- 
member blocks  set  in  solid  concrete  which  had  to  be 
drilled  and  blasted  just  as  in  sinking  a  shaft.  Augers 
were  tried,  but  they  did  not  work  well  in  wet  wood.  The 
best  results  obtained  were  with  holes  12  to  L6  in.  deep 
loaded  with  one-third  of  a  stick  of  7s-iu.  K>','   dynamite. 

In  another  ease  the  block  was  Set  with  concrete  on  one 
side,  solid  rock  on  the  other.  After  we  had  blasted  2  ft. 
of  the  block  (this  block  rotted  from  the  top)  the  wood 
was  so  fibrous  that  more  holes  for  blasting  were  impos- 
sible; so  we  sunk  a  small  shaft  next  to  the  block  in  the 
rock,  which  was  easier  to  drill  than  the  concrete,  and  got 
at  it  from  the  side  As  quickly  as  the  bottom  is  reached 
in  any  small  place,  the  rest  is  quickly  taken  out  and  the 
most  difficult  part  of  the  work  has  been  accomplished.  In 
an  old  10-stamp  mill  the  blocks  looked  very  good  from 
the  outside;  Init  when  the  mill  was  started  up  after  years 
of  idleness,  the  blocks  sank  at  the  rate  of  an  inch  a  day. 
Winn  taken  out  they  were  found  to  be  sound  for  the 
first  (i  ft.,  but  the  remaining  6  ft.  was  dug  out  with  a 
spade. 

The  next  step  consists  of  putting  in  concrete  blocks. 
The  place  is  well  cleaned  of  all  wood  and  louse  rock.  Ac- 
cording to  the  size  of  the  rocks  to  be  put  in  and  the  nature 
of  the  ground,  it  would  seem  advisable  to  bore  holes  in 
the  rock  on  the  bottom  ami  sides  and  cement  in  rods  or 
pipes  for  the  purpose  of  anchoring  the  block  to  the  rock. 

Lin  i\o   Op  the  Shoes  and  Dies 

Two  lines  are  drawn  horizontally  on  the  battery  posl 
one  to  mark  the  top  of  the  concrete,  the  other  the  top 
of  the  mortar  base   (sole  plate  i.     A  templet   is  made  of 
2-in.  board  ,  ed  and  if  possible  bored  from 

the  mortar.     The  center  line  of  the  stems  is  extendi 
the  bottom  of  each  battery  post,  while  on  the  templet  is 
traced  the  center  line  o  To  be  rare  that  the 

shoes  will  strike  exactly  on  the  dies,  the  center  line  of  the 
die  stems  produced  should  be  coincident  with  the  center 
line  of  the  shoes  as  marked  on  the  templet.    The  templet 
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holding  the  mortar  bolts   in  place  is  leveled   and   held 

firmly  to  the  battery  posts,  the  bottom  of  the  nuts  on  the 

i  levation  with  the  line  of  the  mortar-base  top. 

is   now    reach   to  be  mixed.     A  large  pile 
,  is  wheeled  near-by.    The  mixing  platform  has  b 
,|  as  near  .,.  o  thai  the  mixed  concrete  ran 

be  shoveled  from  the  platform  directly  into  the  hole.   The 

mixture  -1 ':   be   I  3  5  Eor  the  lower  part  with  coarse 

rock;  as  the  heighl  is  increased,  the  mixture  is  made 
;  :;  in  practice  has  proved  very  good  for  the 
upper  pari.  The  concrete  must  be  well  rammed  until  the 
water  comes  to  the  surface,  and  reinforced  with  iron  rods 
or  old  steel  cable.  I  have  used  tailings  of  20  to  40 
from  slime,  for  .and  with  very  good  results; 

and  crushed  st :  from  the  waste  dump  or  sorted   from 

the  crusher  that  has  passed  a  1-in.  screen  has  proved  sat- 
isfactory for  the  rock.  The  mud-sills  and  battery  posts 
an  be  concreted  in  with  the  mortar  blocks.  The  same 
anchor  holts  are  used  for  the  mortar,  anchored  into  the 
concrete  with  an  iron  bar  or  a  large  rail,  one  for  ever] 
two  holts  with  large  square  east-iron  washers.  The  top 
of  the  mortar  block  is  finished  with  a  mixture  of  one 
part  cement  and  two  of  sand,  l/2  in.  thick. 

This  finishing  must  lie  done  the  day  after  the  concrete 
has  been  put  in,  to  remove  the  chances  of  the  finish  scal- 
Dg  off  after  the  mill  is  put  in  operation,  due  to  an  im- 
perfect bond.  To  straighten  and  level  the  top  before  it 
too  hard,  use  a  piece  of  square  steel  about  5  ft.  long 
(a  bar  of  heavy  pick  steel  is  very  handy,  as  it  is  straight 
and  the  edge  is  sharp)  with  a  level  on  top.  The  bar  is 
used  as  a  scraper  to  shave  off  the  high  spots. 

Ample  time  is  given  the  concrete  to  set.     It  requires 

two  weeks  for  a  bloi  k  of  such  size  to  harden.    It  would  be 

disastrous  to  tr\   to  save  a   few  days  and  have  the  block 

crack.     In  dry  weather  it   is  advisable  to  cover  the  con- 

i    with  gunny  sacks  and  to  keep  them  wet   for  four 

or  five  days,  thus  preventing  a  too  rapid  setting  of  the 

outside  portion.     The  forms  arc  taken  off  10  days  after 

concrete  is  put   in,  as  there  is  less  danger  of  break- 

orner  when  the  concrete  is  still  green. 

If  not  damaged,  the  same  rubber  pad  used  on  the  wood- 

toi  k  is  used  Eor  the  c :rete.  The  purpose  of  it  is  not 

lc1  as  a  cushion,  but  as  packing  to  cause  a  true  tit  of 
mortar.    The  mortar  is  set  in  about  the  same  manner 
:    taki  a  cut.  and  repair  work  is  done  to  the  battery 
ded. 

Co     CKETE    FLOOE    \  I    THE  SAME  TlME 

Thee-  i]     ing  the  wooden  for  concrete  mortal 

ii  a  LO-stamp  mill  was  as  follows: 

rir. 

Ing  out  old  floor 1G 

ioli  s    for  anchor 

6  fl 

imp  for  rock,  wheeled   to  mill  72 

96 

i  ■',    readjustment   of 

ries   24 

268 

$125.96 

Material : 



turned 



j  1'  00 






While  you  1  ■  bandy  for  mixing  concrete 

and  while  ■  is  are  trained  for  this  sort 

of   work,   put    it:    :<  oi    the   table-,    if   you 


have  not  one  already,  as  it  is  a  great  improvement  over  the 
warped  ami  leaky  planks  usually  found  in  floors.  Six 
to  8  in.  of  concrete  on  a  well-tamped  ground  with  1  in. 
of  line  to  finish  will  make  a  good  floor.  It  can  hi'  in- 
clined to  drain  all  to  one  place.  This  floor  should  not 
touch  the  mortar  block  or  battery  post.  About  a  •.'-in. 
space  should  be  left  and  tilled  with  sand  to  prevent  the 
transmission  of  vibrations  to  the  tables,  which  would 
cause  the  floor  to  break  in  many  places. 

Flow  ©f  AIip  aia  IL©sidl  BlavsG. 

W^lTffi\3±C<Bg>* 

Toward  the  end  of  1011  some  experiments  were  carried 
out  at  the  Cockle  Creek  smelting  works  of  the  Sulphide 
Corporation,  Ltd..  in  New  Smith  Wales.  Australia,  to 
ascertain  the  behavior  of  the  air  entering  the  tuyeres  of 
the  lead  bias!  furnaces.  The  furnaces  at  this  plant 
originally  had  a  height  of  18  ft.  from  the  feed  floor  to  the 
tapping  floor  and  were  operated  under  a  blast  pressure  of 
s  tn  10  oz.  per  sq.in.  In  1000.  Huntington-Heberlein  pots 
were  introduced,  and  the  furnaces  were  built  with  a 
higher  shaft,  until  at  present  a  height  of  36  ft.  from  tap- 
ping to  feed  floor  is  not  uncommon.  To  give  the  in- 1 
crea  ed  bias!  pressure  necessary  for  the  higher  stacks,! 
piston  blowers  were  substituted  for  the  rotary  'dowers 
pre\  iously  used. 

DlAMETEB    OF    TUYERES    STUDIED 

The  diameter  of  the  tuyere  openings  was  the  subject  of 
some  controversy  between  the  metallurgical  and  engineer- 
i all's.  It  was  held  by  some  of  the  metallurgists  that 
a  tuyere  whose  interior  was  conical  in  shape,  having  a 
comparatively  small  aperture  at  the  furnace  end,  produced 
a  better  result  than  a  similar  tuyere  with  a  large  aperture, 
of.  say,  double  the  diameter.  The  idea  was  that  the  small 
opening  produced  a  more  intense  or  jet-like  action  to 
the  entering  air  and  therefore  tended  to  improve  the  com- 
bustion. A  consideration  of  the  facts,  however,  from  a 
scientific  point  of  view  hardly  bore  out  this  theory.  Tht 
air  pressure  at  the  tuyere  was  presumably  practically  that 
in  the  blast  main;  and  if  the  interior  of  the  furnace  car- 
ried no  greater  pressure  than  that  of  the  outer  air,  ot 
at  any  rate  very  little  more,  as  was  claimed  by  the  aclvo-i 
i  ate-  of  the  air-jet  theory,  the  quantity  of  air  deliverec 
to  the  furnace,  clue  to  the  difference  of  pressure,  woulc 
be  infinitely  more  than  the  blowing  engines  were  capable 
of  pumping. 

On  the  day  the  experiments  were  made  the  pressure  h 
the  main  blast  main  was  46  oz.  per  sq.in.  The  reading: 
of  the  mercurial  gage  showed  that  the  actual  pressure  h 
the  tuyere  was  from  40  to  41  oz. ;  at  6  in.  beyond  tin 
tuyere  m  the  furnace  the  pressure  varied  from  35  to  4: 
oz.  These  tests  were  made  with  tuyeres  having  3-in 
openings  into  the  furnace.  The  volume  of  air  deliverec 
to  the  furnace  at  the  time,  through  the  tuyeres,  was  6,341 
cu.ft.,  as  ascertained  by  the  displacement  of  the  piston 
in  the  cylinders  of  the  blowing  engines.  Other  tests  wen 
made  with  the  noses  of  the  tuyeres  closed  to  2-in.  diamete 
by  inserting  .annular  pieces  in  the  nose.  It  was  fount 
that  to  produce  the  same  conditions  of  pressure  in  th 
melting  zone  necessitated  the  raising  of  the  blast  pres 


*  Vbstract  of  a  paper  by  A.  W.  Tournay-Hinde.  read  befor 
the  Engineering  Association  of  New-  South  Wales;  reprinted  1 
"Min.  and  Eng.  Rev.,"  June  15,  1916. 
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sure  i"  51  oz.  in  the  blast  main,  or,  in  other  words,  it 
required  5  oz.  more  pressure  per  square  inch,  or  an  in- 
crease of  !>r('  in  the  blast  pressure,  to  force  the  same  vol- 
i  ■  i  r  1 1  ■  of  air  into  the  furnace. 

Large-Diametek  Tuyeres  Chosen 

As  the  amount  of  smelting  performed  and  the  intensity 
J  the  temperature  in  the  furnace  depend  upon  the  rapidity 
with  which  the  coke  fuel  can  be  consumed,  it  follows  that 
the  in 'IIhmI  thai  permits  the  freest  ingress  of  air  at  the 
lowest  pressure  is  the  most  economical  when  the  cost  of 
power  to  operate  the  blowing  plant  is  taken  into  consid- 
gntion.  Therefore,  the  large-diametei  tuyeres  carried 
he  day.  The  experiment  clearly  proved  that  most  of  the 
rinetic  energy  in  the  air  was  dissipated  in  overcoming 
the  resistance  through  the  charge  in  the  upper  part  of 
he  furnace  and  that  only  ahout  2  to  3  ox.  per  sq.in.  was 
'\penileil  in  actually  forcing  the  volume  of  air  into  the 
inciter.  It  should  be  noted  that  in  arriving  at  the  re- 
nli-  mentioned  the  mean  value  of  a  number  of  readings 
,va>   taken. 

The  sizes  of  tuyere  openings  during  the  experiments 
vcre  .",  in.  and  2  in.  in  diameter  respectively,  as  has  al- 
eady  been  stated.  Theoretically,  at  am  given  air  pres- 
sure a  2-in.  opening  should  deliver  approximately  ahout 
lalf  as  great  a  volume  of  air  as  a  3-in.  opening.  But 
he  placing  of  an  annular  stopping  or  nozzle  in  the  nose 
if  the  tuyere  introduces  other  factors  that  modify  the 
hcoretical  discharge.  The  air  is  supplied  to  the  tuyere 
Slough  a  comparatively  long  pipe  from  the  hustle  pipe 
ir  air  main  surrounding  the  furnace.  Tn  the  case  under 
lotice  these  tuyere  ]>ipes  were    1 1  ■_.  in.  in  diameter  and 

ft.  6  in.  long.  As  the  air  in  this  pipe  is  traveling  at  a 
ligh  velocity,  there  is  a  relatively  greater  drop  in  pressure 
n  the  length  of  the  pipe  when  the  tuyere  opening  is  3  in. 
han  when  it  is  2  in.  in  diameter — that  is,  with  any  given 
iressure  in  the  blast  main.  The  actual  pressure  per  square 
neh  in  the  tuyere  with  the  2-in.  opening  is  therefore 
lightly  higher  than  in  the  case  of  the  tuyere  with  the 

in.  opening,  and  therefore  the  2-in.  opening  passes 
ather    more    air    than    half    the    quantity    that   a    3-in. 

U  ;HV     WOUld. 

From  3-  to  5-oz.  difference  of  pressure  per  square  inch, 
ctween  that  in  the  tuyere  and  that  in  the  furnace  itself, 
•ouhl  appear  both  by  calculation  and  experiment  sufficient 
i  force  the  requisite  quantity  of  air  into  the  furnace. 
ifepose  that  the  furnace  was  operating  at  45  oz.  per 
|.in.  and  that  it  was  desirable  for  -nine  metallurgical  rea- 
m  to  increase  the  blast  pressure  to  55  oz.  This  does  oo1 
lean  that  there  will  be  10  oz.  more  pressure  forcing  air 
do  the  furnace,  or  that  proportionately  more  air  will 
ow,  for  the  interior  pressure  in  the  smelting  zone  will 

ise  proportionately  with  the  increase  in  tl sternal  pres- 

rre.  There  will  of  course  be  a  slightly  higher  difference 
f  pressure  between  that  in  the  tuyere  and  the  smelting 
aic.  and   slightly  more  air  will  be  forced   in.     So   far  as 

was  possible  to  ascertain,  an  increase  of  10  oz.  in  the 
last  pressure  produced  an  increase  of  only  ahout  0.5- 
•  1-oz.  effective  difference  of  pressure  for  forcing  air  into 
ie  furnace. 

To  summarize  the  foregoing  data,  it  may  be  postulated 
lat: 

1.  The  volume  of  air  delivered  to  a  blast  furnace  at 
iy  given  pressure  virtually  depends  entirely  on  the  re- 


fen  d    ie    the  condition   of   the  charge   in   the 

smelting  zone  and    haft. 

'-'■  The  pressure  of  the  air  in  the  smelting  zone  of  the 
furnace  with  any  given  blast  pressure  is  dependent  on  the 
tightness  61  the  charge  in  the  shaft  and  is  independent 
of  the  size  of  the  tuyere  opening,  so  long  as  the  tuyere 
area  available  will  permit  sufficient  air  to  pass  into  the 
furnace  for   smelt 

:!.  The  pressure  in  the  smelting  zone  is  usually  only 
".'  or  3  oz.  and  should  not  be  more  than  5  or  6  oz.  below 
the  pressure  at  the  tuyere,  as  these  differences  of  pressure 
are  ample  to  pass  into  the  furnace  all  the  air  required. 

I.  Variations  in  the  pressure  of  the  air  in  the  blast 
main  cause  almost  equal  variations  in  the  pressure  of  the 
air   in   the  smelting  zone. 

5.  Variations  in  the  size  of  the  tuyere  opening  only 
vary  the  amount  of  energy  require, I  to  force  a  given  vol- 
ume ol'  air  into  the  furnace  and  do  not  materially  vary 
the  condition-  of  volume  or  pressure  or  smelting  within 
the  furnace. 

HdleimtlMiicsittnoim  Tag?  ff<a>T  Values 
The  frequent  changes  of  help  in  our  main  plant  caused 
much  confusion  and  resulted  in  many  mistake-  in  oper- 
ating  valves  on   the   maze   of   -mall    piping,    says    \l.    A. 
Sailer.  Poicer,  Aug.    I.    L916,  so  we  purchased   a   lot   of 


INFORMATION  TAG  ATTACHED  TO  VALVE 

aluminum  tags  with  protected  white  writing  spaces. 
These  were  attached,  by  light  chains,  to  the  bodies  of 
the  valves  throughout  the  plant,  with  an  inscription  on 

the  tag  a-  to  the  service  of  the  valve,  its  size.  make,  date 
installed  and  any  special   instructions  thought  necessary. 


A  im.-iiii  for  Cleaning  Cement  Hag*  by  machinery  has  been 
installed  by  the  Cl<  eland  Railway  Co..  according-  to  "Engi- 
neering and  Contractin  The  cleaning  machine  cons' 
a  polygonal  drum  li'  ft.  In  diameter,  whose  periphery  is  wire 
screen  of  1-in.  mesh.  The  bags  are  placed  inside  the  drum, 
which  rotates  12  times  per  minute.  The  bags  are  cleaned  500 
to  1,000  at  a  time,  and  two  men  can  clean  1.000  bags  per  hour. 
About  700  lb.  of  cement  is  recovered  from  1,000  bags,  or  over 
seven  bags  of  cement  A  saving  of  700  lb.  of  freight  foi 
1. >  bags  returned  to  the  mill  is  made.  Previous  to  installa- 
tion of  plant,  three  men  were  employed,  whipping  bags  at  a 
cost  of  $2,000  per  year  for  wages. 
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AN     AERIAL     TRAMWAY     THAT     WORKS     UPHILL 
p  room  at  the  Elkhorn  mines  in  Kentucky,   it  is  necessary   to   convey   the   waste   over   the   cret, 
[ley.      There   are    four   double  reversible    aerial    tramways,    with    American    bteel    and     «"'' 
locked-coil    tra<  in.   diameter,   and    ft-in.   crucible-steel   traction    ropes.      The   tramways   vary    from    550   to   l.Uis 

In  length;   each  city  o£  30  tons  per  hr.     Power  is  furnished  by  electric  motors,  direct  connected 
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TWO   VIEWS   OP  THE   COAHUILA    COMPANY'S    NEW    I. -TON  MILL  AT  DUENWEG,  MO. 


ROCK   AND   SAND   FILLING   AT   THK  CHAMPION   COPPER  MINE  IN  MICHIGAN 

Rock  filling  was  initiated  at  the  Baltic  mine  by  F.    W.  Sand  filling  is  now  used  in  conjunction   with   rock   fill- 

Denton    and    was    generally    adopted    by    the    amygdaloid  ing.      This    view    shows    the    sand    cars   and    chute    at    the 

mines  of  the  district  to  save  timber  fourth   level,   "E"   shaft,   Champion    mine 


LOADING   AND    DISCHARGE   TERMINALS   OF   AN  UPHILL  AfiRIAL  TRAMWAY  IN  KENTUCKY 


Bucket  in  front  of  loading  chute  at  one  of  the  Elkhorn  mines, 
Jenkins,    Ky. 


Tramway   bucket   at  discharge   terminal;   about   to 
engage   tripper  that  relases  contents 
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The  production  of  pig    iron   in   the  United   States  for 

the  half-vear  ended  June  30,  L916,  is  given  by  "Bulletin 

\,,.  5  of  The  American  Iron  and  Steel  Association."  just 

at   19,619,522  gross  tons,  which  is  an  increase  of 

1,937,100    tons   over   the   second    half  of    1915,   and   of 

1,731  tons  oxer  the  Brst  half. 

Taking  the  second  half  of  1915  and  the  first  half  of 
1916  together,  the  production  for  the  year  from  July  1, 
L915  to  June  30,  L916,  was  37,301,944  tons,  which  is 
the  greatest  ever  reported  in  a  single  year. 

Of  the  iron  made  in  1916  there  was  19,347,935  tons 
made  with  coke,  79. 591  tons  with  anthracite  and  191,996 
tons  with  charcoal.  Most  of  the  anthracite  furnaces  use 
some  proportion  of  coke  mixed  with  the  coal. 

The  production  for  the  half-year,  according  to  the  grade 
of  iron  was  as  follows,  in  gross  tons: 

For  Maker's 

Grades  For  Sal-  Use  Total  % 

Basic    1,244,907        7,585,178        8,830.085        45.0 

mer  and  low  phos-  „  „,.  „__ 

phorus 801.592        6,037,585        6,839,177        3».0 

Foundry,    including    fer- 

rosilicon  3,037.646  48,764        3,086.410        15.7 

Malleable    460.839  460. S39  2.4 

Forge  or  mill  87,595  SI, 711  169.306  0.8 

Ferromaneanese 23,510  76,411  99,951  0.5 

SDiegeleisen  74,886  14,209  S9.095  0.4 

All  other  grades 29.410  15,249  44,659    O 

Total   5,760,385      13,859,137      19,619.522      100.0 

Of  the  total  iron  made  72.7$  was  for  makers'  use 
and  29.-','   was  merchant  iron  for  sale. 

The  production  for  the  half-year  by  stales  was  as  fol- 
lows, in  gross  tons  : 

First  Half  Second  Half  First  Half 
01    L91  5  of  1915  of  1916 
Massachusetts   and   Connec- 
ticut            3.0S7  4.715  4,700 

New  York  and  New  Jersey.  921,566  1. 183. 214  1,214,037 

-vlvania     5, 199  421  7, 591.247  S. 286  076 

land    85,673  165,875  243,895 

Virginia    105,244  146,102  202.777 

Alabama    868.341  1.181,112  1.366.72S 

U'.-st      Virginia,      Kentucky 

I    .Mississippi     79.22s  211,  S12  268  859 

T.-nnessee    82,992  94,737  162.009 

(ihin         2.964.211  3,948.751  4.250.790 

is    801,951  1,645.269  1,938,152 

na    and    Michigan S..4.37.".  1.132. 4(13  1,073.768 

,..,.ii      and     \\    nn.vs.it;,  ..  l:ai..M4  242.452  417  542 

ouri,  Colorado,  Oregon.  137.188  134,733  190, 1S9 

Total    12,233,791         17,682  422        19,619  522 

The  number  of    furnaces   in    blast  on   Dec.   31,   1915. 
310.     On   June  30,   1916,   there  Were  344  in   blast, 
102  idl 1  of  a  total  of  I  K!  stacks  reported. 

IFV<edlerfcI&  Folios'  TlhommsiS 
Special  Corbespondence 

In  the  death  of  Frederick  Folger  Thomas,  which  oc- 
curred at  his  residence,  2719  Dwight  Way,  Berkeley, 
Calif.,  "ii  Vug.  6,  the  mining  profession  loses  one  of  its 
most  eminent  members.  His  death  followed  an  illness 
of  only  a  few  hours.  Be  had  been  in  San  Francisco 
among  his  friends  and  associates  on  the  day  before,  when 
In   was  suddenh  taken  ill.  dying  the  next  morning. 

Mr.  Thomas  was  a  native  of  New  York  and  was  73 
old.     He  graduated  from  Yah  University  with  the 

Class  of  1863.     Hi-  first  profess al  work  was  as  assayer 

and  chemist  for  the  old  Pittsburgh  Silver  Peak  Mine  at 
Blair,   New     Twi  later  he   returned  to  his  Alma 

Mater  as  instructor  in  chemistn  in  the  Sheffield  Scien- 
tific School.  Two  years  later  he  wenl  to  California  to 
engage  in  hi  ring  engineer.     He  was 

a  familiar  I  he  Mother  Lode  of  California, 

having  been  conic.'  u    in    i  ne  or  advisory  ca- 


pacity, with  practically  every  mine  of  note  among  the 
southern  and  northern  mines  of  the  Mother  Lode,  lie 
was  known  in  the  profession  as  "The  Father  of  Deep  Min- 
ing on  the  Mother  Lode."  He  opened  the  famous  Trin- 
ity mine  near  Jackson.  Amador  County,  Calif.,  but 
probably  his  greatest  achievements  were  with  the  famous 
Gwin  mine  in  Calaveras  County  and  the  equally  famous 
Kennedy  mine  in  Amador  County,  both  of  which  he  was 
connected  with  and  financially  interested  in  at  the  time 
of  his  death.  It  was  while  general  manager  of  the  Gwin 
mine,  in  association  with  David  McClure,  as  superin- 
tendent, that  lie  projected  and  successfully  sunk  the 
first  vertical  shaft  on  the  Mother  Lode.  While  others  of 
the  profession  predicted  failure,  Mr.  Thomas  lived  to 
see  his  work  in  this  respect  imitated  at  the  other  great 
mines  alone-  the  Mother  Lode. 

In  1885  Mr.  Thomas  reopened  the  famous  Kennedy 
mine,  and  as  a  testimony  of  his  ability  that  property 
has  been  successfully  operated   for  31    years. 

Mr.  Thomas  was  a  pioneer  at  Jerome,  Ariz.,  being  con- 
nected with  the  United  Verde  Mine  in  its  early  days, 
lie  was  also  a  pioneer  in  the  copper  mines  at  Ely.  Nev. 
He  was  one  of  the  first  engineers  to  operate  in  the  Broken 
Hill  district  of  Australia.  He  was  a  man  of  sterling 
character,  stanch  and  loyal  to  his  friends  and  associates 
and  of  unquestionable  integrity.  Many  friends  mourn 
his  loss,  lie  is  survived  by  his  widow.  Nora  Peck  Thom- 
as, and  five  children:  Frederick  Folger  Thomas,  Jr.,  a 
prominent  attorney  of  San  Francisco;  William  Shepard 
Thomas.  John  Hudson  Thomas,  Maude  Angeline  Thomas, 
and  Mrs.  William  C.  Bradv,  of  Berkeley. 


By  L.  D.  Ricketts 

In  response  to  an  inquiry  concerning  our  Cottrell 
treaters,  C.  E.  Mills,  general  manager  of  the  International 
Smelting  Co.,  at   Miami,  sent  the  following  reply: 

Plant  consists  of  1.00S  13-in.  by  16-ft.  tubes.  240  over 
driers  and  768  in  a  separate  structure  at  converters.  There 
are  10  General  Electric  transformers  for  50,  75  or  100  thousand 
volts:  10  motor-generator  sets  with  rectifiers  on  same  shaft: 
2  motor-generator  exciters  and  necessary  switchboards.  The 
cost  of  this  plant  installed,  excluding  royalty  and  foundations, 
was  as  follows: 

COST  OF  COTTRELL  PLANT 

Steel    structure     $55,017.78 

Motor-generator   equipment    7.126.4s 

Switchboard    3.124.68 

Transformers    10.667.17 

High-voltage   wiring    S, 546. 55 

Low-voltage  wiring   953.47 

Cottrell  tubes  and  shaking  equipment 28,456.09 

$113,892.22 

For  the  driers  45,000  cu.ft.  of  gas  at  SO"  C.  per  ton  of 
charge  is  produced.  Tons  of  charge  per  24  hr.  is  1,100.  The 
gas  is  handled  by  200  tubes.  The  dust  recovered  by  these 
treaters  is  not  determinable,  as  it  is  collected  with  the  dust 
that  settles  in  flues.  The  total  dust  produced  and  recovered 
at  this  plant   is   0.70%   of  dry  charge  treated. 

About  270.000  cu.ft.  of  gas  per  mill,  at  150°  C.  is  handled 
at  the  converter  plant  when  producing  copper  at  the  rate  of 
300  tons  per  day;  2.3  tons  of  dust  with  35%  copper  is  recov- 
ered. To  make  the  gas  entirely  colorless — that  is,  recover 
everything — it  would  be  necessary  to  reduce  the  velocity  in 
tubes  to  3  ft.  per  sec.  and  cool  to  S0°  C.  This  extra  fume 
recovered    would   not   have   a   commercial   value. 

Power  consumption,  average  for  three  months,  is  27,000 
kw.  per  month. 

Direct  operating  expenses  per  month  are,  for  operating 
labor,   power,    supplies   and   expense,    $1.1SS.79. 

Voltage  at  treaters  is  from  50.000  to  60,000;  current,  about 
one-half  ampere. 

It  is  apparent  that  the  loss  of  copper  at  this  smelter 
from  the  Wedge  furnace  gases  is  nil,  and  the  loss  from 
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the  converter  sin,  k  is  negligible.  The  reverberate]  j 
after  passing  the  waste-heal  boilers,  go  to  the  stack  with- 
out the  intervention  of  dust  chamber  or  Cottrell  treater. 
As  far  as  we  can  make  out,  the  loss  from  this  source  high 
because  of  our  charging  method  is  about  0.1859?  of  the 
total  copper  charged  to  the  reverberatory. 

The  unaccounted  loss  is  heavy,  amounting  to  0.795 
of  the  total  copper,  or  something  over  two  tons  of  copper 
a  day.  Exceptional  precautions  were  taken  to  provide 
tight  cars,  to  unload  under  cover  and  to  proteci  all  bell 
conveyors  and  spreading  beds  Erom  the  wind.  Mr.  Wal- 
lace thinks  much  of  tins  loss  comes  Erom  two  sources — 
from  dust  created  in  charging  and  discharging  the  calcine 
cars,  and  from  dust  blown  into  the  air  below  the  hoods 
in  turning  the  converters  down  and  up.  The  saving  of 
this  dust  is  must  important,  bu1  the  reverberatory  and 
converter  buildings  cannot  be  tightlj  housed  in  on  ac- 
count of  the  health  of  the  men.  Possibly  investigation 
along  the  line  of  using  suction  fans  through  hoods  over 
points  where  the  dust  is  made,  with  (possibly  a  settling 
chamber  ami)  Cottrell  treaters,  would  lead  to  a  remedy 
for  dust  formed  in  charging  and  discharging  the  calcine 
ears. 

If  upon  investigation  it  proves,  as  we  think,  that  the 
loss  from  the  converters  is  serious,  it  would  seem  an 
argument  in  favor  of  a  lone-  barrel  converter  with  a  dis- 
charge in  one  end.  which  would  permit  the  taking  of  all 
gases  through  a  smoke  box  without  the  introduction  of 
much  air  and  without  a  chance  for  the  gas  to  he  deflected 
through  a  wide  angle  away  from  the  hood  in  turning  the 
converters  down  and  up. 

When  we  have  a  market  for  sulphuric  acid,  such  a  con- 
verter would  yield  a  very  rich,  hot  gas,  and  therefore  a 
gas  giving  the  maximum  weighj  of  sulphuric  acid  per 
cubic  foot  of  chamber  capacit)  in  an  acid  plant.  This 
market  approaches  with  the  coming  treatment  of  our  oxi- 
dized ores. 

The  results  that  have  been   collected   demonstrate  that 

the  electrostatic  method  of  precipitating  dust  has  

to  stay.  When  I  build  new  plants,  even  on  such  lean 
on-  as  Cananea  produces.  I  shall  not  have  a  bedding 
plant  in  the  open  air.  hut  will  have  such  a  plant  com- 
pletely housed  in.  with  a  separate  building  for  each  bed. 
Where  possible,  ores  ami  mixtures  should  he  handled  un- 
der cover.  They  should  not  be  allowed  to  drop  through  a 
Bpai  •'  exposed  to  the  wind. 

If  other  large  companies  would  compare  our  data  with 
theirs  and  publish  them  in  the  Journal,  it  would  lie  to 
the  mutual  advantage  of  all  of  us. 


The  Zinc  Producers'  Association  Proprietary,  Ltd..  has 
been  formally  registered  in  Australia.  The  nominal  cap- 
ital is  £100,000  in  shares  ol  '.'I  eai  h.  These  will  he 
divided  between  the  mining  companies  interested  in  pro- 
portion to  their  output  of  zinc  concentrates  over  a  term 
of  years  prior  to  the  formation  of  the  central  organiza- 
tion. The  names  of  the  companies  comprising  the  Zinc 
Producers'  Association  are:  The  Amalgamated  Zinc  I  De 
Bavay's),  Sulphide  Corporation,  Zinc  Corporation,  Brok- 
en Hill  Proprietarv,  Broken  Tlill  South,  North  Broken 
Hill,  Block  in.  Block  II.  British  Broken  Hill.  Junction 
Ninth.  Broken  Hill  Junction,  Associated  Smelters,  Elec- 


trolytic   /in,     Company    of    Australia,    Mount    Lvell,    and 
the  Burma  Corporal  ion. 

The  Australian  outpul  of  zinc  concentrates     estimated 

at  from    inn. iino  to    150,000  ion-   tons   per  ai n     will 

'"'  "I led"  basis  of  the  value  of  the  coi 

trates  prod .1  l>\  each  company.     For  instance,  a  com- 
pany  which    produces,    say,   a     199?     ZIIM     com  cut  rate    will 
'    a    larger   n etary   return   than  a   company  pro- 
ducing  a     ir,',    /in,,    concentrate.     The   profits   of    the 

or;  anization    u  ill    he    ,ln  ided    ong    it-    members— the 

companies  mentioned     u] looperative  line-. 

°ne  of  the  articles  , , f  association  prOA  ides  that  no  per- 
son who  i>  a  siihjc,  i  ,,f  ;,  country  with  which  the  British 
Empire  is  uow  at  war  shall  at  any  time  hold  office  a-  a 
director,  manager  or  secretary,  or  -hall  he  allowed  to 
hold  share-  in  the  Zinc  Producers'  Association  Proprie- 
tary. Ltd.  The  company  will  control  the  whole  of  tin- 
zinc  concentrates  output  of  Australia  and  the  marketing 
of  this  product.  Provision  i-  also  made  for  control  over 
the  treatment  of  the  con  entrates. 

BsLIglhtts  Uimdles*  si  V©adl  Lease 
One  who  has  developed  mineral  land-  under  a  [ease 
purporting  to  have  been  executed  by  a,  corporation  owning 
the  lands,  hut  not  authorized  or  ratified  by  that  company, 
can  he  compelled  to  account  to  the  corporation  for  the 
proceeds  of  or,,  sold  from  the  land,  according  to  the  hold- 
ing of  the  Arizona  Supreme  Court  m  the  case  of  Franklin 
vs.  Havalena  Mining  Co.,  r>;  Pacific  Reporter,  986.  He 
is.  however,  entitled  to  have  returned  to  him  any  pay- 
ments called  lor  in  the  lease  and  also  amounts  expended 
with  reasonable  uecessity  to  preserve  the  title  to  the 
property  while  in  possession;  it  appearing  that  he  was  ig- 
uoranl  of  the  fad  that  the  lease  had  n,,t  keen  authorized 
by  the  corporation. 


United    States    pat,  i  below    may    be 

obtained    Ci "Th<     Engineering   and    Mining    Journal"   .1"    25c. 

each.     British  patents  are  supplied   ai    10c.   ea,  h. 

STRAINER— Acid-Resisting  Strainer  Coi    Smelters.     Donald 
M.  Can  11.  Mass.      ,  r.  s.  No.   1,190,512;  July  11,   1916.) 

ZINi        '       ovei       He-    II.    Pulton,    Cleveland,    Ohio, 

assignor   t>,    David    B    Jones,  Chicago,   111.      (U.   S.  No.   1,193.680; 
Aug.  is     L916   1 

EXPLOSIVE    and    Method    oi     Manufacturing    Sam,'       Gio- 
vanni Spica,   Venice,  Italy.      (U.  S.  No.   L,  194,561,  Aug.  15,    1916.) 

FILTER.      Charles    I  >.    Burchenal,    New     York,   X.    V.      (U.   S. 
No.    1,194,949;    Aug      1.",.    I'M   1 

GRINDING    WILL     John    VV.   C Tacoma.    Wash.      if.   s 

No.   1,194,717;   Aug.   15,    1916.) 

GRINDING  MILL.     Thomas  J    Lovett,  Chicago,  111.,  ass 
to   Copper    Process   Co.    Chicago     tu.   a    Corporation    "i    South 
(U.  s.  No.   1,19  1.757;   Aug     15,    L916  1 

HYDRAULIC    CONCENTRATOJR     or    Classifier.       Prank     F. 
•  1 .  Colo.      (U.   S     V"     1.1  93,953;   Aug.   18,   1  916. 1 

NICKEL —  Nickel  From   Its  1  1 

ingstone   Sulman   and    Hugh    Pitzalis   Kirkpatrick    Picard,    Lon- 
I.    assignors    o>    Th,     .\l:i,l  ,  ui -,ar    Minerals    Syndi- 
cate.   Ltd.,    1  land.       (U.    S.    No.    1,193,734;    An 

E   CONCENTRATOR      Louis   David  Chevalier  ami    n 
Recite,    Dul  Iowa.      (1  1,194   '77.   Aug     15. 

1916  - 

SEPARATION      Process    of    Separa  I  Albert     II 

Sherwo  •  (U.  s.   .\,,.    i.iv"i  1:.:  Auk.   1.   1  9  1  ■;  1 

si  i.n'i  1     sin  17' .  i  I         1  Mai  ing      sin.  ■-,-;- 

■in,  south   Bethlehem,   Penn.     (U.  S.  No.   1,19 
July  11 

s "M    AND   POTASS!  ii,.n  of.     Harry   P 

set  t.  Catonsville,  Mi  or  to  the  Sim  r  <'h,-nii,-;,  I  •  '• 

m,,re.   Md..  in   of  Maryla  nd.      ,  i".   s.   No.    1. I 

Aug.   15,    1916.) 

STEEL-    P  iardenini  John 

r,.     Moore.     Latrobe,      Penn.        (U.     S.     No.     1,190,937;     Jul-.      11. 
1916.) 

TUNNELING    MACHINE.      William    F.    Wittich,    Erie,    Penn. 
No.   1,191,864;  Julj     18,    1  9  I  6  > 
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\.  we  go  to  press  this  week,  the  railway  situation 
us  unsettled,  in  spite  of  the  intervention  of  the 
President.  The  developments  of  the  last  week  have, 
however,  sharply  crystallized  the  issue  and  have  produced 
ii  deadlock  that  can  be  broken  only  by  one  side  or  the 
other  backing  down,  or  so  it  looks.  The  position  is 
substantially  as  follows: 

The  Brotherhoods— They  have  yielded  in  their  demand 
for  time-and-a-half  overtime,  but  stand  (irmly  on  their 
demand  for  an  eight-hour  day.  Failing  to  get  that,  they 
will  strike. 

The  Railways— They  have  stated  their  willingness  to 
submit. the   whole   matter  to   impartial    arbitration    and 

abide  by  the  result.     The  brotherh Is.  however,  do  not 

want  any  arbitration.  Heretofore  they  have  been  win- 
ners by  arbitration,  but  now  they  feel  sure  that  they 
have  got  the  railways   in  the  position  of  "hands  up." 

The  President — He  tells  the  railways  to  give  the  men 
the  eight-hour  day.  which  he  considers  to  be  a  right  of 
labor  in  modern  civilization.  Tie  suggested  the  reference 
of  some  subordinate  quest  ions  to  a  commission. 

Thus   the  matter   stands.      The   labor   leaders    retired 

to    the    background.      There    was    no    need    of    their 

remaining  in  the  foreground,   for  the    President  of   the 

United    States    had    taken    up    the    advocacy    of    their 

claims.    The  repudiation  by  the  President  of  the  principle 

of    arbitration    in     industrial     disputes    drew    out    sonic 

adverse  comments  from  the  public,  and  in  a  subsequent 

communication  he  endeavored  to  smooth  over  that  sacri- 

of  fair  play. 

It  is  ignored  that  the  railway  men  do  not  really  want 

an  eight-hour  day.  but  want  an  eight-hour  day  simply 

basis  of  payment,     in  other  words,  they  are  asking 

an  advance  of  20  to   .'•''',    in  wages  under  the  guise 

el'  demanding  an  eight-hour  day.    The  railways  say  they 

cannot  stand   it  unless    the;)    are    permitted    to    increase 

,a    to  which  thej  have  no  assurance.     Up""  a  former 

ion  when  they  requested  of  the  [nterstate  Com 'ce 

Commission  th<    right  to  raise  rates  on  the  -round  that 
Ivance  wages,  the  commission 
told  them   in  effect   that   thej   had   no  business  to  do  so; 
they  took  all   the   risk,  had    no   reason 
to  look  for  indi  mnifii  a1  ion  at   the  e>  pense  oi  the  public, 
ould  not  ha 
Throughout    this    labor    dispute    it    has    looked    until 
the  public  would  be  the  goat — that  is.  the  men 
would  be  ■  :  i  n. d  the  [nterstate  Com- 

i !  on    would  Jred    to    permit     the 

railway.-   to   >■  oi    the  deal.      The    present- 

outlook  is  that   tin    railway  stockholders  will   be  the  gnat. 
I!   the  ml  brakemen  ob- 

tain  what    the;  i  i       ha     got    to   pa\    for  it. 

That  somebody  i  or  the  stockholders. 

According    to   thi  0f  class   legislation   it 

will  be  quite  burden  on  the  stock- 

holders, for  tlic    i  than  the  public. 


minimi II . 


IRevasaota  of  ftlhe  MIimlEag  ILsiW 

The  memorandum  outlining  some  main  points  for  a 
revision  of  the  mining  law  of  the  United  States  that  was 
adopted  by  the  New  York  section  of  the  Mining  and 
Metallurgical  Society  last  spring  has  excited  a  good  deal 
of  discussion.  In  the  main  the  criticisms  have  been  di- 
rected toward  details  rather  than  toward  principles.  As 
for  the  latter,  the  adverse  comment  appears  chiefly  to 
be  that  what  is  proposed  is  nothing  but  patchwork  legis- 
lation. That  will  be  conceded  by  everybody.  With  things 
as  they  arc,  probably  nothing  but  patchwork  is  possible. 
The  most  important  thing  is  to  have  good  patchwork. 
Everybody  knows  how  the  present  laws  work  and  appre- 
ciates certain  serious  defects  in  them.  It  will  be  undoubt- 
edly far  better  to  correct  those  defects  and  repair  things 
generally  than  to  throw  away  the  old  machine  and  try 
something  of  an  entirely  new  design,  as  to  which  nobody 
can  know  how  it  is  going  to  work  until  it  has  been  tried. 

We  do  not  think,  therefore,  that  it  would  be  advisable 
to  contemplate  the  introduction  of  any  new  principles  of 
sociology  or  welfare,  such  as  governmental  retention  of 
mineral  rights,  a  leasing  system,  a  segregation  of  surface 
rights  and  mineral  rights,  or  any  experiments  of  such 
kinds.  Most  of  those  systems  are  in  effect  in  other  coun- 
tries, but  it  ought  to  be  borne  in  mind  that  in  general  the 
other  countries  grew  up  with  them,  that  conditions  abroad 
aiv  different  from  what  they  are  in  the  United  States. 
It  is  well  to  hear  in  mind  also  that  alter  the  Louisiana 
Purchase  the  United  States  came  into  possession  of  im- 
portant areas  of  lead-bearing  lands  in  the  Mississippi 
Valley,  that  ownership  thereof  was  retained  by  the  Gov- 
ernment and  a  trial  of  their  exploitation  by  a  leasing 
system  was  made.  Alter  more  than  40  years  of  this, 
during  which  time  the  system  proved  to  be  a  miserable 
failure.  Congress  in  1841  decided  to  sell  the  national 
lead  lands  in  the  Mississippi  Valley.  On  the  other  hand, 
the  great  mineral  wealth  of  the  region  west  of  the  Rocky 
Mountains  has  been  successfully  developed  by  the  present 
system,  and  it  will  be  best,  without  any  doubt,  to  preserve 
that  system. 

Moreover,  it  ought  to  lie  remembered  that  since  1872  our 
existing  milling  laws  have  been  the  subject  of  a  great  deal 
of  litigation.  That  very  fact  is  a  prime  reason  why  they 
ought  to  be  amended.  On  the  other  hand,  that  litigation 
and  the  court  decisions  have  in  the  main  established  a 
precise  understanding  of  the  language  of  the  present  laws. 
the  principles  of  their  administration,  etc.  It  would  be 
Eoblisb  to  throw  away  the  wealth  of  legal  definitions  that 
have  been  obtained  at  such  great  cost,  and  substitute  a 
new  language — a  new  phraseology — that  would  have  to 
be  interpreted  all  over  again.  We  think  it  is  a  sound  argu- 
ment that  the  principles,  the  phraseology  and  the  practice 
of  tin  present  laws  ought  to  be  preserved  to  the  maximum 
possible  extent. 

With  regard  to  principles  there  are  three  fundamental 
one-  that  ought  to  be  changed.  As  to  this,  mining  men 
appear  without  any  doubt  to  be  substantially  in  agreement. 
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There  is  a  consensus  of  opinion  that  extralateral  rights 
might  t<>  be  abolished  in  so  far  as  claims  hereafter  located 
arc  concerned,  that  discovery  as  a  prerequisite  to  location 
might,  to  he  abolished,  that  the  performance  of  annual  as- 
sessment work  oughl  to  be  regularized,  and  thai  there 
might  to  he  :i  means  of  appeal  from  decisions  of  the  Gen- 
eral Land  Office.     There  is  ; ther  principle  that  ought 

to  receive  more  consideration  than  it  has  heretofore.  This 
relates  to  the  scope  of  the  mining  law.  It  was  the  inten- 
tion of  the  framers  of  the  existing  laws  to  have  them 
CO  IT  all  kinds  of  valuable  mineral  deposits  other  than 
coal,  but  that  manifest  intention  has  been  defeated  to  a 
greater  or  less  extent  by  decisions  of  the  General  Land 
Office.  In  enacting  a  new  law,  if  the  intention  be  to 
have  it.  cover  all  classes  of  valuable  mineral  deposits 
other  than  coal,  that  intention  ought  to  be  defined  so 
[clearly  that  there  will  be  no  misunderstanding  of  it. 

While  there  is  a  general  agreemeni  that  the  prerequisite 
i.f  discovery  should  be  abolished,  there  is  not  an  agree- 
ment, or  perhaps  we  should  say  not  a  good  understanding, 
as  to  how  that  may  be  effected.  If  the  discovery  prerequi- 
site is  to  be  abandoned,  there  must  be  some  restriction 
upon  prospecting  rights,  for  the  Government  would  prob- 
ably not  permit  indiscriminate  location. 

I.  A  simple  form  of  restriction  would  be  that  (a)   the 

ecu   law  authorize  mineral  locations  without  discovery  in 

[any  part,  of  the  public  lands  officially  classed  as  mineral  ; 

(/'i   that  the  new  law  authorize  mineral   locations   upon 

;■//  in  any  part  of  the  public  lands  whether  officially 

assed  as  mineral  or  nonmineral.     The  second  provision 

i would  preserve  to  the  prospector  every  right  that  he  has 

now.     The  first  would  give  him  rights  that  he  has   not 

I  ov, .  hut  ought  to  have.  By  the  second  provision  the  pros- 
pector might  go  upon  a  forest  reserve,  and  if  he  found 
there  a  valuable  mineral  deposit,  he  might  locate  a  claim 

lupon  it  and  hold  it  as  long  as  he  (lid  the  legal  assessment 

work. 

,     Other  debatable  questions  pertain   more   to   mailers  of 

detail.    Some    of   those    that    have    been    raised    are    the 

tallowing: 

'.'.  Shall  mineral  claims  hereafter  located  be  660  ft. 
quare;  that  is,  10  acres  in  size  and  square  in  form? 

3.  Or  shall  they  be  1,320  ft.  square;  that  is,  10  acres? 

I.  When  the  proposed  square  claims  are  located  on 
urveyed  land,  shall  they  be  required  to  be  subdivisions 
'i  the  surveyed  sections? 

5.  If  not  located  on  surveyed  land,  shall  it  be  required 
that  the  boundaries  run  north  and  south  and  east  and 
west  ? 

ti.  Shall  the  number  of  claims  locatable  by  one  person 
>r  association  be  limited  or  unlimited  ? 

'■■   If  limited,  what  shall  be  the  limit  ? 

8.  shall  existing  regulations- concerning  the  marking, 
totii  c  and  record  of  location  be  continued  ? 

9.  Shall  there  he  the  additional   requirement  that  one 

iter  the  date  of   location,   record    thereof  shall    <■• 
aade  in  the  United  State.  Land  Offi I  the  district? 

10.  Or  shall  the  time  allowed  for  recording  be  more 
'i  less  than  one  year? 

11.  Shall  the  annual  assessment  work  be  at  the  presenl 
at( — siOO  per  20-acrc  claim,  or  $5  per  acre? 

12.  Shall  it  be  provided  that  an  equivalent  sum  of 
uoney  may  be  paid    into  the   United   States  Land  Office 

II  lieu  of  the  perform! f  assessment  work? 


I:;-  Shall  a  person  or  as  jociation  holding  a  group  oJ 
contiguous  claims  be  permitted  to  do  the  assessment  work 
uPon  one  claim  and  thereby  hold  the  group,  the  amounl 

1,1    such    work    to    be    equivalent    to    $5    per    acre    foi        Li  ! 

i  laim  of  the  group? 

II.  Shall  a  person  or  association  doing  assessment 
work  in  any  one  year  to  the  value  of  more  than  $50 
per  10-acre  claim  be  given  credit  for  the  exces  in  uc 
ceeding  years,  provided,  however,  that  do  fractions  of 
'$•".0  shall  be  considered  for  this  purpose?  (If  the  <  laim 
unit  he  it)  acre-,  these  figures  would  be  raised  to  $200.) 
to.  Shall  it  be  provided  that  in  performing  assessment 
work  labor  shall  he  reckoned  at  the  current  rate  of  wages 
for  miners  in  the  district?  Or  at  some  other  rate;  and 
if  so,  wdiat  ? 

16.  Shall  it  be  required  that  every  holder  of  a  claim 
shall  file  annually  a  record  of  his  assess nt  work,  ac- 
companied ffi  vouchers,  in  the  Land  Office  of  the  district  ? 

17.  Shall  proceedings  for  patent  remain  as  now? 

18.  Article  V  of  the  memorandum  adopted  by  the 
New  York  Section  read-  as  follows: 

Subject  to  the  existing  extralateral  rights  of  mining 
claimants  or  patentees,  the  holder  or  patentee  of  a  mining 
claim  located  hi  reafter  to  have  the  exclusive  right  of  posses 
sion  and  enjoyment  of  the  surface  held  by  him  and  ol  the 
minerals  under  it,  bound.-.!  by  vertical  planes  passing  through 
urface  boundaries  of  said  land,  but  not  the  right  to  tollo-n 
any  mineral   deposit   beyond   said    planes.      And    the   holders   or 

patentees     of     claims     here! re      located     to     have     similar 

exclusive  possession  of  all  the  mineral  in  said  claims  that  is 
not   covered   by  any   existing  extralateral    rights. 

The  article  menti 1  abolishes  extralateral  right.-  in  so 

far  as  any  claims  hereafter  to  be  located  are  concerned. 
The  extralateral  rights  of  existing  claims  may  not  be 
taken  away,  however,  wherefore  any  new  location  and 
grant  of  patent  mav  he  made  only  with  the  reservation  ol 

such  rights.     The  rights  of  existing  claim-  having   I □ 

thus  expressly  preserved,  the  last  sentence  of  this  article 
•  upon  pre\  i . .  i  i  - 1  \  located  claim-  the  rights  to  every- 
thing comprised  within  the  vertical  projection  downward 
of  their  side  lines  that  is  not  legally  claimed  h\  anybodj 
else,  this  being  thus  an  addition  to  the  original  extra- 
lateral  rights.  This  article  has  received  general  approval 
with  sea n  el\  any  criticism. 

lit.  Shall  notice  of  location  of  all  mining  claims,  here 
after  made,  he  filed  for  record  in  the  Land  Office  of  the 
district  within  one  year  after  date  of  location?  Shall 
the  time  be  mor ■  less  than  one  year;  if  so,  what  ? 

20.  Shall  it  be  provided  that  final  entry  and  payment 
be  made  for  such  claims  within  seven  vears  after  date 
of  location,  exclusive  of  the  ti  I  by  pending  ad- 
verse claims?  Shall  the  time  allowed  for  this  pui  osi 
be  more  or  less  than  seven  war- ;  if  so,  what  ? 

21.  Shall  the  new  law  provide  for  appeals  from  deci 
sions  of  the  General  Land  office  to  a  court  of  competent 
jurisdiction  ? 

A   good   many  of  the   foregoing  points  are  not    vital 

Some   of   them   are   just     |  n..vc.    namely,    \os.    6 

and  13.  others  suggest  the  retention  of  present  provi- 
sions, as  No-.  8,  II  and  17.     One  ver}   important  matter 

in  our  judgment  pertain-  to  the  size  and  shape  of  claims 

and  the  la]  ing  them  out.    There  seem-  to  be 

a  unanimity  of  opinion  in  favor  of  square  chum.-.     Th 
is  strong  opinion  in  favor  of  laying  them  out  in  coinci- 
dence with  1  ii  ui   i  fed  land,  but  north-south  and 
east-west  anyhow.    This  '  the  crazy-quilt  confu- 
sions of  our  i                            districts.    If  such 
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adopted,  if  will  be  impracticable,  or  anyway  very  undesir- 
able, to  have  claims  larger  than  10  acres.  On  several 
grounds  the  10-acre  anil  seems  to  be  the  best. 

It  is  hoped  thai  these  matters  will  receive  very  full 
discussion.  We  invite  our  readers  to  express  themselves 
specifically  with  respect  to  the  21  questions  that  have  been 
formulated  herein. 


i .. 


IY  TEE  WAY 


II'  the  high  price  for  print  paper  leads  to  an  abolition 
of  the  Sunday  supplement  of  the  daily  press,  it  will  not 
lie  an  unmitigated  evil. 

The  Tom  Reed  Gold  Mines  company  hereafter  will 
supply  water  to  its  former  patrons  in  Oatman.  It  has 
been  advised  by  the  Arizona  corporation  commission,  ac- 
cording- to  the  Mojave  Miner,  that  it  is  its  legal  duty 
to  do  so.  This  is  regardless  of  the  fact  that  it  must  haw 
additional  water  for  its  extra  ten  stamps  at  the  mill. 
The  company  will  have  to  get  water  from  some  new  source 
to  fill  both  of  these  pressing  demands. 


a  steam-shovel  proposition.  The  stratas  are  over  20  mi.  long, 
5  to  7  mi.  wide  and  of  unknown  depth.  Prospecting  of  1,670 
ft.  in  well  shows  no  solid  formation.  The  stratas  are  of 
Id. i.k  sand  interlaid  by  conglomerate  mineralized  matter.  En- 
gineers say.  that  practically  all  of  the  Royal  Group  of  Metals 
are  represented — 60%  being  Zircon.  Concentrates  run  from 
$1  by  cyanide  process  to  an  average  of  $40  by  using  our 
secret  process  of  recovery,  although  some  returns  have  gone 
to  $90  per  ton  and  over. 

Consider  this:  Engineers  say  each  20  acres  contain  1,000,- 
000  tons  concentrates.  Cyaniding  will  give  $1  per  ton — Our 
Process  will  average  $40  per  ton — and  one  of  our  machines 
complete  of  100-  tons  capacity  will  not  cost  over   $25,000. 

THIS  IS  A  GILT-EDGE  INVESTMENT 
The  company  or  individual  who  has  the  capital  to  invest 
in  this  mining  proposition  and  also  the  purchase  of  this  secret 
process — although  they  may  license  it — will  double  and  treble 
their  money  in  a  very  short  time — receiving  continuous  re- 
turns. We  are  prepared  to  back  our  statements,  have  machine 
ready — you  take  Pullman  car  in  morning — go  upon  the  prop- 
erty— obtain  your  samples — return  to  Portland  in  the -evening 
and  make  your  test — satisfy  yourselves.  Then  if  you  mean 
business,    we    will    get    down    to    facts. 

A  professor  of  mining  in  a  well-fcnown  college  who 
received  one  of  .Mr.  Atherton's- letters- thought  that  it  was 
rather  cheeky,  tor  college  professors  are  not  by  any  means 
mi  easy  lot.  For  our  part  we  find  several  of  Mr.  Ather- 
ton's  ideas  to  be  interesting.  We  wish  only  that  we  could 
take  a.  Pullman  car  in  the  morning,  find  out  if  they  are 
true  and  get  back  by  evening. 


The  Chicago  Tribune  vouches  for  the  following  sign 
in  a  hotel  in  Miami,  Ariz.:  '-When  the  bandies  are  off 
the  faucets,  it  means  that  the  water  is  not  to  be  used.  The 
landlady  will  provide  baths  on  Saturdays  and  Sundays. 
I'se  no  wrenches.''  After  which  the  garrulous  Tribune 
editor  says  of  a  recent  experience  there.  "My  sister. 
had  said.  "You  will  he  crazy  about  Arizona,"  so  I  wired 
her  from  Miami  this  message:  AYe  were  just  about  to 
he  crazy  over  Arizona  when  we  found  two  hairs  in  the 
soup.'  The  telegraph  operator  smiled  when  he  ran  bis 
iver  my  offering.  'Say,  "that's  the  first  code  message 
ever  went  through  this  office!'  said  he." 


A  Inn  r,  hungry,  green-looking,  young  Texan  had  been 
hanging  around  the  repair  shop  of  an  Arizona  mine  I'm' 
ral   days  looking   for  a  job.     The  repairman  at  last 
pot  tired  of  the  drawl  and  the  family  history  of  the  boy 
just  from  home,  so  he  told   him  there  was  a  job  on  the 
"pi]"1  stretcher"  in  the  machine  shop,  and  suggested  that 
he   see   the   lnacli ine-sliop   foreman    about    it.     The   fore- 
man, who  hated  himself  and  everybody  else,  particularly 
that  repair  man,  when  the  Texan  spoke  and  told  him  who 
eni   him  for  the  job  on  the  pipe  stretcher,  let  out 
a  bawl  that  would  make  a  hull  jump  into  the  sump  and 
said  that  the  machine  would  not  be  ready  for  a  few  days. 
Texan  was  game  and   said  lie  would  like  to 
have  something  to  do  until   it   was  ready.     The  foreman 
did  not  want  a  common  repair  man  to  have  anything  on 
him,  so  he  gave  the  boy  a   requisition  and   told   him  to 
go  to  the  warehouse  and  get  a  bucket  of  "striped  paint" 
come  back  ami  he  would   put   him  to  work.      He  went 
to  the  warehouse,  hut  that  was  the  last  seen  of  him. 


Benjamin  F.  Atherton,  of  Portland,  Ore.,  is  offering 

the  following: 

MINING    1'KOPOSITION 
The   Rand    Mine,    South    Africa,    duplicated   in   Oregon— with 
this  difference — it  is  close  to  two  railway  lines — can  be  elec- 
trically    operated— plenty    water— no    clay    to    contend     with 
rock  already  crushed  and    pulverized.      Four  thousand   acres— 


For  the  first  time  in  its  history  of  45  years  the  Amer- 
ican Institute  of  Mining  Engineers  will  next  month  meet 
in  the  State  of  Arizona.  The  sessions  will  extend  over 
the  entire  week  of  Sept.  18-23  and  will  he  held  in  the 
principal  mining  centers  of  the  state,  the  members  trav- 
eling between  the  various  points  by  special  train  and  auto- 
mobile. Principles  of  mining  and  metallurgy  of  the 
greatest  interest  will  be  presented  at  the  technical  ses- 
sions. A  special  train  has  been  arranged  for  to  carry 
Pa-tern  members  from  New  York  on  Sept.  14.  Other 
members  and  their  guests  will  join  the  party  at  various 
points  en  route,  and  at  El  Paso,  Tex.,  the  Western  sec- 
tion of  the  convening  members,  starting  from  Los  An- 
geles. Cal.,  will  meet  the  train  and  continue  to  Arizona. 
The  principal  towns  in  which  the  Institute  sessions  or 
visits  of  inspection  will  be  held  are  Santa  Rita  and  Hur- 
ley, N.  M.,  and  Douglas,  Bisbee,  Globe  and  Phoenix,' 
Ariz.  The  inspections  will  include  the  Roosevelt  Dam 
and  the  mines  and  works  of  practically  all  the  leading 
metal-producing  companies  of  the  state.  At  Douglas,  in 
the  technical  sessions,  the  Institute  will  discuss  the  spe- 
cial subject  of  "Smelting."  At  Bisbee  papers  will  be  read 
on  "Mining  and  Geology"  and  at  Globe  the  first  day  will 
he  given  over  to  "Mining  and  Smelting"  and  "Leaching." 
I  Miring  a  second  day  at  Globe  time  has  been  set  aside  for 
what  is  regarded  as  an  important  discussion  of  "Concen- 
tration and  Flotation."  The  company  plants  that  will 
lie  visited  are  as  follows:  At  Hurley,  the  mines  and 
works  of  the  Chino  Copper  Co.:  at  Bisbee  and  Douglas. 
Lhe  mines  and  works  of  Copper  Queen  Consolidated  .Min- 
ing Co.,  Calumet  &  Arizona  Copper  Co.  ami  Shattuck 
topper  (',,.;  :it  tl„.  Globe  District,  mines  and  works  of 
Inspiration  Consolidated  Copper  Co..  Miami  Copper  Co- 
Old  Dominion  Copper  Mining  ami  Smelting  Co..  together 
with  the  new  works  of  the   International    Smelting  Co. 

An  elaborate  entertainment  program  is  being  planned 
by  the  Arizona  Committee  comprising  Gerald  F.  G.  Sher- 
man. Arthur  Notnian,  secretary,  Norman  Cannichael, 
W.  G.  McBride,  John  C.  Greemvay,  W.  L.  Clark,  B.  Brit- 
ton  Gottsberger,  and  Forest  Rutherford. 
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Ctaarlea    Hayden    is    expected 
returning  from  his  Alaskan  trip. 

Dr.   G.    II.   Cos    and    I).    II.    Radcllff, 

Tulsa,  Okla.,  as  consulting  geologists. 

p.  <;.  Moses,  is  erecting  a  dotation  plant  al  Superior,  Ariz. 
for  the  General   Engineering   Co.,   of  Sail    Lake   City. 

E.  A.  Cappelea-Smlth  has  been  visiting  the  mines  and 
smelters  at  Butte,  Mont.,  with  which  he  whs  formerly  con- 
nected. 

Wallace  Lee,  formerly  with  the  Geological  Survey,  has 
joined  the  geological  staff  of  the  Cosden  Oil  and  Gas  Co.  at 
Tulsa.   Okla. 

R.  E.  Cranston  left  San  Francisco,  Aug.  11  tor  an  ex- 
tended trip  into  Nevada,  Colorado  and  .Montana,  on  profes- 
sional   business. 

Duniel  Mornn.  of  New  York,  and  associates  have  been  ex- 
amining molybdenite  properties  near  Amos  in  the  Hurricanaw 
District   in  Ontario. 

George  II.  Helta,  Colorado  School  of  .Mines  '06,  has  moved 
from  Denver  to  Leadville  and  is  associated  with  the  firm  of 
Piatt  &  Kleff,  mining  engineers. 

Thomas  A.  Stroup  has  left  the  engineering  staff  of  the 
Tennessee  Copper  Co.,  and  is  now  engineering  assistant  with 
the  Utah   Copper   Co.   at   Salt    Lake  City,   Utah. 

Horace  Albert  Scott   has  been  elected   instructor  in  geology 

and    mineralogy    in    the    .Missouri    School    of    Mines    to    sin cd 

\V.   L.    Dobie,   who   has   resigned   to   go   into   practical   mining. 

<;eo.  H.  Garrey  who  has  spent  the  past  six  months  on  ex- 
amination work  in  the  Western  states  and  British  Columbia 
was  at  his  Philadelphia  office  for  a  few  days  the  past 
week. 

Thomas  \V.  Gibson,  Deputy  Minister  of  Mines  for  Ontario, 
has  gone  to  Montana  to  investigate  the  system  of  mining  tax- 
ation in  connection  with  the  work  of  the  Ontario  Nickel  Com- 
mission. 

Samuel  I).  Nicholson,  manager  of  the  Western  Mining  Co., 
operating  the  Wolftone  mine  in  Leadville,  has  received  tin- 
nomination  for  governor  by  the  Colorado  Republican  state 
assembly. 

John  W.  Finch  has  gone  to  China  to 
tor  an  important  New  York  syndicati 
making  extensive  mining  explorations  ; 
China    and    Siberia. 

Martin  Seliwerin  has  been  for  two  months  at  Leadville, 
Colo.,  making  a  geological  study  for  the  Yak  Mining,  Mill- 
ing and  Tunnel  Co.,  and  has  now  returned  to  his  office  at  42 
Broadway,    New    York. 

Georce  R,  Dcllomc  who  has  been  managing  mines  in  Mex- 
ico   for    several    years    recently    returned    to    his    home    in    De- 
le,   Colo.,    after    a    narrow    escape    from    execution    at    the 
hands  of  Mexican   military  officers. 

John  R.  Champion,  pioneer  Leadville  mining  man.  superin 
tendent  for  the  Yak  Mining.  Milling  and  Tunnel  Co.  for 
twenty  years,  has  resigned.  He  will  be  succeeded  by  Hugh  C. 
Watson,   formerly  assistant   superintendent. 

F.  (;.  Clapp  and  M.  I,.  Fuller,  managing  engineers  of  the 
Associated  Geological  Engineers,  have  been  investigating 
properties  in  Kansas.  The  latter  has  returned  East,  while 
the  formei'xhas   gone   to   Duncan.   Oklahoma. 

H.    K.    l\'!i.iiirion    has    taken    a    position     with    the    Arm    of 

Bradley,  Bruff  ,x-  Labarth,  of  San   Francisco.     He  was  formerly 

with    the   Nevada    Consolidated    Copper   Co.      He    is    not!    at    the 

■lew     works    of    the    Missouri    Cobalt    Co.,    Frodriektow  n.     Mo  , 

io    i    ed    in    smelter    designing. 

Garrett  A.  Muileabiirg,  for  the  past  year  Instructor  in 
jeology  and  mineralogy  in  the  Colorado  School  of  Mines. 
has  been  elected  instructor  in  geology  and  mineralogy,  in  the 
.Missouri  School  of  Mines  to  succeed  D.  11.  Radcliff,  who  has 
resigned  for  the  purpose  of  going  into  practical  work  as  an 
lil   geologist    in   Oklahoma. 

James  MacXnuKliton.  general  manager  and  vice-president 
>f  the  Calumet  &  Hecla  Mining  Co.,  is  to  take  up  his  residence 
if  Boston,  Dec.  1.  He  will  continue  to  manage  the  company. 
."ohn  Knox,  superintendent,  will  take  (arc  of  considerable  of 
lie   work   at   the  mine.      Mr.    MacNaughton    will    be   a    frequent 
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visitor  to  the  coppi  i    country  .and  there  will  be  no  chan 
the    titles   of   the    two    men. 

F.   J.    H.    von    F.n^i-ll.i'iie..    hi     Florida,    has    been    chosen    b 
the  President    to     ucceed    Robert    W.   Woolley,   of    Virgin 
director  of  the  Mint   at   Washington.     Mr.  Woolle:    n    igned   to 
become    the    dire. -tin-    of   publicity    of   the   Democratic    National 
Campaign.     Mr.  von   Engelkeng  has  been  an  interested   - 
in  behalf  of  th<    enactment   of  a    Rural  Credits  law.     Hi 
chosen   by   the   Southern   Commercial   Congress   to   serve    with 
its  commission  in  the  stud]    of  the  subject   abroad. 

Walter  A.  Barrows,  Jr.,  of  Bralnerd,  Minn.,  has  been  elected 
president  and  yen,  ral  manage!  of  the  Thomas  Iron  Co.,  Easton, 
I'eiin.  to  succeed  Ralph  H.  Sweetser,  whose  resignation  ol 
several  months  ago  becomes  effective  Auk.  31,  Mr.  Barrows 
has  had  an  extended  experiei in  blast  -  1'u  rnace  and  iron- 
mining  work.  He  was  for  several  years  general  manage!  ol 
the  Shenango  Furnace  Co.,  and  for  live  years  past  has  been 
i  ii  raged  in  iron  mining  and  exploration   in  Minnesota. 


Matthew  Jacobs,  mining  man  of  San  Francisco,  and  father- 
in-law  of  Superior  Judgi  Franklin  K.  Griffin  was  Jnstantl 
killed  Aug.  15  near  Hopland,  Calif.,  in  an  overturned  automo- 
bile. R.  V.  Montgomery,  mining  partner  of  Jacobs,  and  II. 
M.  Anthony,  attorney,  who  were  in  the  machine,  escaped  un- 
injured. The  party  were  going  into  Lake  County  to  examine 
mining  property.  Jacobs  was  51  years  old  and  a  native  of 
Minnesota. 

'Edward  liere  Dennlston  died  at  his  residence  a'  San  Fran- 
cisco, Calif.,  on  Aug.  7.  Mr.  Denniston,  who  was  about  75 
years  of  ape  at  the  time  of  his  death,  was  one  of  the  pioneei 
manufacturers  of  San  Francisco.  In  1st'.;,  he  established  the 
San  Francisco  Plating  Works  which  has  been  one  of  the 
principal  sources  of  supply  for  copper  plates  for  mining  uses 
ever  since  its  establishment.  Mr.  Denniston  is  said  to  have 
been  the  first  American  manufacturer  of  silver  plate, i  coppei 
plates   for   saving   gold. 

Campbell  Douglas  Whyte  is  reported  to  have  been  Killed  In 
action  in  the  European  War,  supposedly  in  the  last  part  of 
July  or  the  first  part  of  August.  Whyte  was  a  metallurgical 
chemist  who  went  to  California  in  1905  from  Edinburgh  and 
was  employed  at  the  Golden  Jubilee  mines  in  Trinity  County. 
Later  he  was  connected  with  the  Santa  Cruz  Cement  Co.  in 
California.  At  the  outbreak  of  the  war,  he  sailed  for  England 
and  joined  the  London  Fusileers.  He  had  just  been  recom- 
mended  for  a  commission   prior  to   his  death. 

Captain  Martin  Goldsworthy,  mining  captain  at  the  Chapin 
mine,  Iron  Mountain.  Mich.,  for  the  Oliver  Iron  Mining  Co. 
for  a  great  many  years,  died  Aug.  16.  He  worked  at  the  prop- 
erty for  34  years,  being  in  charge  of  the  underground  work 
the  greater  part  of  that  time.  The  Chapin  is  one  of  the  larg- 
est underground  iron  ore  properties  in  the  Lake  Superior  dis- 
trict and  has  often  shipped  over  1,000.000  tons  in  a  single 
season.  Captain  Goldsworthy  was  68  .'.ems  of  ace  He  was 
retired  on  a  pension  a  few  months  ago  and  failed  rapidlj 
alter  giving  up  hi;  work.  He  was  well  Tcnown  throughout  the 
Lake  Superior  district.  He  leaves  a  widow  and  three  children. 
Interment   was  in  Iron  Mountain. 

lialph  I).  Williams,  editor  of  the  "Marine  Review,"  Cleve- 
land,   from     1! to    1915,    died    Auk.    14.    aged    4S    years        He 

was  born  at  Nottingham,  England,  and  when  he  was  about  10 
years  old  his  family  removed  to  Cleveland.  He  was  success- 
sively  reporter  on  the  Cleveland  "Plain  Dealer,"  city  editor, 
managing  'duo,    and   Washington  correspondent,  resigning   in 

1900    to    i editot     ol    the    "Marin.-    Review."      Ill    health 

compelled  his  retirement  In  Jure.  1915.  He  was  an  authority 
on  statistics  and'history  of  the  Great  Lakes  trade,  and  much  of 
this  information  hi  embodied  in  a  biographical  book,  "The 
Honorable  Petei  White,"  published  In  190V,  a  real  contribution 
to   the  history   of  the   Lake   Superior  iron  ore  region. 


steam  ami  Electric  Shovels,  Placer  Dredges,  Etc,     Bucyrus 

Co.,   South   Milwaukee,   wis.     General  Catalog  No.   15.     Pp.   40; 
6x9   in.      Illustrated. 

Denver    Fire    liny    «'<i.    has    issued    a    special    Cl         ' 
metallurgical    furnaces,    -bowing    their   adaptability    for    melt- 
ing,   refining,    assaying,   temporary   and    other   uses   about   the 
plant.       The     furnaces     themselves    and     special     install 
are  described. 
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General  Petroleum  Corporation,  newly  organized,  has  secured 
i     rmit   from   the   Commissioner  of  Corporations   to  issue    its 
stocks  ami  bonds,  and  official  approval  of  the  reorganization  of 
ral  Petroleum  Co.  in  accordance  with  the  plan  worked  out 
by   tin-   protective  committee  composed   of  Frank  B.  Anderson. 
it   E.  Clayburgh,  Mark  L.  Gerstle,  Joseph  E.  Grant,  John 
1>.  McKee,  Maxwell  McNutt,  Philip  I.  Manson.  Percy  T.  Morgan 
and   Richard  Mulcahy.     The  effect  will  be  to  reduce  materially 
flxi   1   obligations  of  the  company  and  prevent  a  foreclosure  of 
the    mortgage    on    the    property   of   the   General   Pipe   Line   Co. 
The    property   taken   over    by   the   new   corporation    has   an  ap- 
proximate   value    of    $27,500,000. 

Chromic-Iron  Production  in  California  made  a  remarkable 
nee  in  the  first  half  of  1916.  Production  in  the  six 
months  is  estimated  by  the  U.  S.  Geological  Survey  to  be 
three  times  greater  than  the  annual  production  of  former 
years.  According  to  the  Survey  figures,  the  average  annual 
production  for  the  last  35  years,  1S80-1915  inclusive,  was  1,229 
ions,  while  the  output  in  the  first  six  months  of  1916  is  esti- 
mated at  3.6S7  tons.  The  Survey  figures  for  the  several  years 
of  the  35-year  period  are  not  at  hand,  and  though  the  U.  S. 
Geological  Survey  ami  the  California  State  Mining  Bureau  do 
not  always  agree  in  statements  of  production  of  minerals  and 
metals  in  the  state,  such  figures  as  are  at  hand  from  both 
sources  may  here  be  used  in  showing  the  fluctuation  in  out- 
put of  chromic  iron  for  the  period  named.  In  the  first  seven 
years,  1SS0-18S6,  the  average  annual  production  increased; 
in  the  following  nine  years,  1887-1895,  the  average  increased 
to  2,864.  The  largest  production  in  this  period  was  3.6S0  tons 
in  IMG,  which  decreased  to  786  tons  in  1895.  The  succeed- 
ing three  years  there  was  no  production  recorded  by  the  Min- 
ing Bureau;  according  to  the  same  records  in  the  12  years, 
1900-1911,  the  average  annual  production  was  only  332  tuns. 
In  the  last  four  years  the  production  was  as  follows:  1,270 
tons  in  1912,  1,180  in  1913.  1.517  in  1914,  3.S00  in  1915,  or  an 
average  of  1,943  tons  a  year.  The  Survey  uses  long  tons  and 
the  Mining  Bureau  short  tons  in  computation,  so  that  the 
averages  here  given  (in  short  tons)  may  be  considered  ap- 
proximations. But  the  variance  between  the  two  reports  for 
l''l  I  is  not  reconcilable  to  the  difference  in  the  long  and 
short  ton.  Mr.  Diller's  report  in  "Mineral  Resources"  for 
slates  that  "the  production  of  chromic  iron  in  1915 
amounted  to  3,281  long  tons,  valued  at  $36,744,  a  gain  of 
2,690  tons  and  of  $28,029  over  1914",  which  reduces  the 
lull  production  to  591  (long)  tons  valued  at  $8,715.  The 
Mining  Bureau  (Bull.  70)  gives  the  1914  production  as 
1.517  (short)  tons,  valued  at  $9,434.  The  Bureau  returns  are 
t  available  for  1915.  Mr.  Diller's  report  shows  an  aver- 
•  lue  per  (long)  ton  of  $11.19.  In  the  present  year  nu- 
merous old  and  new  chrome  properties  wore  opened  and  it  is 
Me  that  some  of  them  will  remain  in  permanent  opera- 
tion. The  production  in  1914  all  came  from  Shasta  and  Ca- 
ll 915  these  counties  increased  their  out- 
put and  several  othei  counties  helped  increase  the  total.  The 
oil  counties  mining  and  shipping  chromic  ores  in  the 
flrsl  half  of  1916  were  Amador,  Butti  Calaveras,  Eldorado 
Fresno,  Glenn.   Shasta.    Sis!  Crinity. 

Ilutlt Aug.    is 

Lnaeonda    Ha-    So    Much    Zinc   ore   developed    in    the    Emma 

and    other    mines    that    it    is    not     in    the    market    for   any    more 

properties,  and   has  allowed    its   option   on   the  Czarromah 

and  Travonia    Fraction   to   hips.       The  c pany  has  developed 

enormous  reserves  of  zinc   ores   in   the   upper  levels  of  some  of 
the  coppei    mil  e1    and   is  also   making  a 

big  zinc  mine  of  t:  thi    Coeur  d'Alene 

district    of    Idaho,    which    it    purchased    some    time    ago    on    a 
of  30c    pel    share   tor  the  stock  of  the  Douglas  company 

the   Emma  and  the  showing  in 

.nd  its  other  propel  .  rve  that  will  meet 

■     •    option  on  the  Czarromah  and 

i    tortly  after  the   company 

made  the  deal    on    the    En  Thi    option   price   on   the   Czar- 

romah and  Tr;  ".000  and  it  is  understood 

that    $50,000    loo  Oickerman    brothers,    of 

Iiuluth,  on  the  option      What   the  Dickermans  will  do  with  the 
properties    is   not    known,    though    it    is   stated   that    they    1  lave 
had    several    other    offers    to    take    them    under    option.      The 
"iida  company  could  operate  the  claims  much  more  eco- 


nomically than  any  other  concern  or  individuals  can,  and 
probably  no  one  else  could  afford  to  pay  for  the  claims  what 
the   Anaconda    company  was   expected    to   pay   for   them. 

DENVER — Aug.   17 

Arrest  of  Edward  Tankersley,  a  Denver  broker,  suggests 
that  wildcatting  is  still  a  factor  with  which  legitimate  mine 
promoters  must  contend.  He  is  charged  with  crooked  dealings 
pertaining  to  a  Boulder  County  tungsten  property.  Business 
men  of  Boulder  propose  to  see  that  this  case  is  vigorously 
prosecuted. 

Reopening  of  the  Victor  Mine,  once  a  prominent  property 
in  the  Cripple  Creek  district  under  the  ownership  of  the 
Moffat-Smith  syndicate,  is  now  to  be  undertaken  by  Colorado 
.Springs  and  Cripple  Creek  operators.  The  mine  has  not  neon 
systematically  worked  since  1899.  It  is  credited  with  a  gross 
production  of  $2,216,671  of  which  $1,155,000  was  distributed  as 
dividends.  The  Isabella,  another  Bull  Hill  pioneer  mine, 
recently  shipped  21  tons  that  were  settled  for  on  the  basis 
of  a  gold  content  of  3.9S  oz.  per  ton,  while  a  carload  lot  of 
screenings  contained   5.45   oz.   gold   per  ton. 

Boulder  County's  Tungsten  Room  has  subsided,  but  it  is  be- 
ing succeeded  by  conditions  that  promise  much  for  the  near 
future.  Tungsten  mining  has  not  ceased  by  any  means  but, 
instead  of  there  being  the  feverish  rush  to  organize  new  com- 
panies to  dispose  of  ore  at  inflated  prices,  miners  are  producing 
ore  in  more  systematic  fashion  and  realizing  fair  profits  on  the 
normal  market.  The  tungsten  excitement  brought  many  in- 
vestors into  the  county  and  several  of  these  men  have  taken 
hold  of  gold  and  silver  properties  which,  under  new  develop- 
ment, are  showing  up  well.  The  Yellow  Pine  and  the  Logan 
mines  at  Crisman-have  been  taken  up  by  a  group  of  men 
styling  themselves  "The  Lucky  Seven"  and  have  recently  dis- 
closed rich  shoots  of  ore,  the  former  in  silver  and  the  latter 
in  gold.  At  Summerville,  the  Little  Fred  mine  is  being  put 
into  shipping  shape,  while  the  nearby  Victoria  mine,  a  pioneer 
silver  producer,  is  being  unwatered  preparatory  to  renewed 
operation. 

SALT   LAKE   CITV — Aug.    Is 

Unsurveyed  Public  Lands  in  Utah,  according  to  the  annual 
report  of  I.  C.  Thoreson,  U.  S.  surveyor  general  for  the  district 
of  Utah,  aggregate  21.131,714  acres,  as  compared  to  less  than 
2,000,000  acres  of  unsurveyed  lands  in  Colorado  and  an 
approximately  equal  amount  in  Wyoming.  The  total  surveyed 
acreage  in  Utah  at  the  close  of  1914-1915,  was  32,498,375  acres, 
to  which  a  total  of  756,286  acres  was  added  during  the  year 
just  closed  making  total  acreage  thus  far  surveyed  33.254.661 
acres.  The  total  acreage  of  the  state  is  54.386.375.  In  tin- 
mineral  division,  deposits  received  were  smaller  titan  during 
the  year  preceding — this  being  accounted  for  by  the  fact  that 
advance  deposits  for  office  work  were  reduced  last  February 
from  $30  to  $20  a  location.  Employees  in  the  field  division  of 
the  General  Land  Office  have  been  given  a  flat  increase  in  pay 
of  $10   per  month. 

The  Iron  Blossom  Tax  Dispute  between  Juab  and  Utah 
Counties  over  the  tax  on  the  net  proceeds  of  the  mine  which 
covers  ground  in  both  counties,  is  now  in  the  hands  of  the 
state  board  of  equalization.  According  to  a  survey  made  b3 
the  county  surveyor  and  placed  before  the  board  by  two  com- 
missioners of  Juab  County,  it  appears  that  Juab  County  is  this 
year  entitled  to  approximately  ,vi)';  of  the  tax  money.  The 
survey  of  the  stopes  from  which  ore  was  mined  shows  these 
to  have  been  largely  in  Juab  County.  Utah  County's  claim  for 
a  large  part  of  the  Iron  Blossom  tax  was  based  on  a  map  in 
which  there  was  an  error  in  the  location  of  the  boundary  line 
between  Utah  and  Juab  Counties.  The  Supreme  Court  in  a 
recent  ruling  holds  that  the  tax  on  the  net  proceeds  of  a  mine 
must  be  paid  into  the  county  from  which  the  ore  is  mined, 
notwithstanding  the  fact  that  the  portal  of  the  tunnel  or  the 
shaft  through  which  the  ore  is  brought  to  tip-  surface  may 
be  in  another  county. 

CHLORIDE,   ARIZ Aug.   J(l 

Chloride  Is  Growing  Steadily  in  activity,  though  the  camp 
shows  no  signs  of  a  "boom"  as  it  is  generally  known  in  the 
West.  Considerable  development  is  being  carried  on  in  a 
quiet  way  and  the  district  is  gradually  getting  away  from  the 
early-day  surface  mining,  more  attention  now  being  paid  ti 
developing    on    reserves  at   depth.      Aside    from   the  Tennesses 
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nine  of  the   U.   5.  Smelting,    Refining   and   Mining   Co.,   practl 

[ally  a'l  the  mining  in  the  past  has  been  done  at  a  depth  of 
[hot  over  200  or  300  ft.  The  exceptions  are  the  Schuylkill  and 
II  he  Elkhart,  the  shafts  of  which  are  down  about  500  ft.;  both 
llaini    good    ore    at    that    depth    and    are    being    unwatered    for 

.  ,  l>.  r  development.  It  is  difficult  to  estimate  the  num- 
lier   of    men    employed    in    the    district.      Then-    has    been    no 

nrusli  of  unemployed   but  the  operators  seem   to   find    no  diffi- 

ulty  in  getting  men.  Business  in  the  town  has  been  steadily 
Improving.  The  summer  months  are  usually  dull  in  this  part 
{if  Arizona  although  Chloride  has  almost  an  ideal  sumnier- 
icsort    climate.       A     concrete-block     building     is    just     being 

ompleted  for  the  Arizona  Central  Bank,  and  another  Is  being 
Irected    for    a    drug    store.      A    new    and    surprisingls     good 

estaurant  was  started  about  six  weeks  ago,  and  altogethei 
line  camp  shows  an  air  of   prosperity   without   feverish   excite- 

nent  which   promises   well   for   its  future  developim  ni 

TUCSON,  \ltl/.. —  Auk.  in 
The  trizimn  Federation  of  Labor  in  annual  session  at 
Tucson,  Aug.  12.  endorsed  the  candidacy  of  Governor  Hunt  and 
Ldjourned.  The  meeting  was  favored  with  a  good  deal  of 
tjoreign  talent.  "Mother"  Jones,  who  was  sent  by  the  Western 
(federation  of  Miners  to  help  Hunt,  vehemently  fulfilled  her 
Inisslon.  Olaf  Tveitmoe,  of  San  Francisco,  who  came,  as  he 
[tated  in  his  address,  to  speak  for  Hunt  and  to  gather  funds 
lor  one  Schmidt  and  one  Caplan  who  are  on  trial  for  murder 
'n  connection  with  the  dynamiting  of  the  Los  Angeles  Times 
'.uihling,  got  over  $600  from  the  laboring  men  and  departed. 
in  report  of  Member  John  L.  Donnelly,  of  Morenci,  that 
(erious  trouble  in  that  district  was  hardly  averted  when  the 
tiding  scale  slid  downward  to  the  tune  of  about  25c.  per  day 
'•er  man — the  Mexicans  and  Spaniards  believing  the  company 
managers  arbitrarily  fixed  the  price  of  copper — the  Federation 
orwarded  to  the  Secretary  of  Labor  at  Washington  a  resolu- 
tion asking  an  investigation  as  to  the  manner  in  which  the 
verage  monthly  price  of  copper  is  ascertained.  It  then  sent 
rord  to  the  boys  not  to  strike  till  it  finds  out  precisely  who 
■  ts  t lie  price  of  copper.  The  organization  resolved  against 
lie  "home  guards,"  formed  throughout  the  state  at  the  ap- 
roach  of  hostilities  between  United  States  and  Mexico,  seeing 
n  thrni  a  menace  to  organized  labor.  The  Morenci  Mine.  Mill 
]  nd  Smeltermen's  Union  reported  as  grievances  that  the 
lanagers  will  not  give  them  ground  for  a  union-hall  site  and 
hat  too  much  diagnostic  importance  is  given  the  cerebrations 
f  strong  union  tendencies  in  a  possible  employee  by  the 
ompany  surgeon,  in  ascertaining  the  fitness  or  unfitness  of 
■he  applicant. 

ROSICLARE.   ILL, Aug.  T<! 

Operations  Resumed  at  Rosielare  Lead  and  Fluor  Spar  Minis 
a  Aug.  14,  after  being  idle  since  July   15  on  account  of  laboi 
roubles.      Fairview    Fluor    Spar    and    Lead    Mine    is    making 
itions  to  start  work  again  about  Sept.  1.     The  Kentucky 
par    mines    were    not   affected    by    the    labor   disturbances 
Ind  have   been   producing  their  normal   tonnag,  . 
FLAT   RIVER,    MO. —  lug.   17 
Much  Diamonil-Orill  Prospecting  is  now   bejng  done  by  all 
nies,  and  it  is  the  general  belief  among  the  mining  men 
new  deposits  will  soon  be   opened   in   the  district.      In  the 
icinity    of    Valles    Minis.    S    mi.    north    of    Bonne    Terre.    small 
ets    of   rich    zinc   ore    are    being   opened.      These    prospects 
line  an   average  of   10    tons    each,   daily. 

A     Xew    Steel     and     Concrete     Mill     is     being     built     by     the 

t    Lead    Co.    at    Elvins.      The    construction    is   practically 

ompleted,    and    machinery    is    now    being     placed.       During    the 

list  of   July    four    Hancock    jigs    were    installed.      The    mill    is 

!    '1  to  be  operating  by  .Ian.  1.  1917,  and  will  be  capable  of 

ng    2.500    tons   of   ore.  per   day.      This   is    th,     only    mill    in 

[strict  that  has  a   natural    sh  pil        base       Mining  men  are 

'Joking   for  a    new    cost    record    to    !>■■    establ  ion   as 

he  mill  is  in  good  working 

JOPLIN —  Aug.    I!( 
Lniior  Troubles  at    Henrietta,   Ofcla.,   continue    to   handi 
uelting  plants.     There  has  been  a  strik  ~mel- 

ror  over  a   month,    the    men   demanding    thai    the   owl 
ignlze  the  Western    Federation  of  Miners-     As  a  result,  onlj 
block  of  this  plant   has  been  operating.     A    fusilade   o 
nits  was  fired  in  the  neighborhood  of  this  plant   last   Monday 
lorning,  but  no  one    was  injured.     The  Picher   Lead  Co.'s  new 
melting    works    at    this    place    is    virtually    completed    but    it 
ill  not  be  started  until  labor  conditions  are  quieter. 
Zinc    Smeltery    will    be    built    or    purchased    by    the    Lincoln 
nd    Smelting    Co..    according    to    an    announcement    just 
lade.      Roland    R.   Conklin.   of   New   York,    is   chairman    of    the 
"I*    directors    of    this    company,    which    at    present    owns 
lie  Ethel  Gray,  the  Mary  C.  the  Seneca  and  Roland   mines  in 
-      i  strict.      Jesse    Briegel.    who    has    been    in    charge    of    the 
es,   is  the  company's  representative  for  Missouri,  and  O.  A. 


Sneed,    a    well-known    loi  ,1    operator,    will     have    ehai 

"i" ''"'ins.     'i'ii,    ration  is  chartered  by  the  Stati   ol   Dela 

ware  and  exeeutivi    offlci      are   at   .No.   l    Wall  St..   New    Xork. 
HIBDING,   MINN. —  \ug.   Ill 
Dyniiniiliiig    Outrages    on     the    Heaabl    are    alienating    the 
sympathies   of    practically   all    residents,    outside    the    n 
members   ol    thi     Industrial    Workers   of    the    World       On    tin 
night  nf  Au.;.  L6  unknown  parties  dynamited  a  boarding  house 

wabik,  where  a  number  ol  miners  who  had  refused  I 

the  union  were  living.  The  tronl  pari  ol  thi  house  was  blown 
to  atoms,  but  fortunatel]  mm  one  was  injured.  The  same  night 
Mm  home  of  a  hoisting  engineer  at  the  Nelson  location,  near 
Hibbing  was  partially  destroyed  by  the  same  method.  Officers 
laking   a    rigid    search    for    the    criminals    ami    h to    bl 

I,!.  I.,  land  them  in  jail,  li  is  getting  to  a  point  now  when 
the  leaders  of  the  I.  W.  W.  realize  that  their  case  Is  gettiri 
despi  rate  and  thi  J    are  resorting   in  anj    means  to  further  their 

'in..       II    Is  thought    that   it  will  not  be  long  before  thi- stril 

'in'  Mesabi  will  collapse.     There  would  he  no  sense  in  continu- 
ing  the   strike  during   the   winter  months   win  n   all    of   tin-    pil 
and   many  of  the   underground   mines  are    idle.      It    is   alread] 
known    that   many   of  the   underground   properties    will    no 
opened   again   until   next  spring,   even    if  the   strike   should    bi 

ill.  ,1  off  today.     The  demonstrations  on  the  Cuyuna  ran 
not    last    long   as    the    men    soon    realized    that    they    hail 
duped    by    agitators.      The    Clark    and    Chester    mines    on    the 
Mesabi    resumed    operations    this    week.      The    Tioga,    which 
started   two  weeks  ago,   is  now  working  with    two   lull   crews 
August  shipments   from   the    Mesabi    range  are   expected 
in  excess  of  10,000.000  tons. 

WINNIPEG — Aim.    Hi 
Xew    Minims    Areas    in    Manitoba,    north    of    The    Pas,    have 
been    visited    recently    by    Marvin    Allen,    provincial    enginei 
of  Manitoba,  and  also  by  Prof.  R.  C.  Wallace  of  the  University 
of    Manitoba,    and    it    is     stated     that    their    reports     will     be 
decidedly    favorable.       American     interests     (the    Clark 
Co.,   a   subsidiary   of   Hayden.    Stone    &   Co.,    of   Boston)    hav 
been  drilling  the  copper  deposits  discovered  about  a  yeai    ago 
by  Jack  Hammill.   a  well    known   northern  Ontario  prospei  to 
The    purchasers    were    to    do    5,000    ft.    of   diamond    drilling,    to 
construct    railway,    smelting    and    water-power    plants    and    to 
produce  ore  within  five  years  from  last  January;  a  payment   m 
5500,000  is  to  be  made  Jan.    12,   1917.     The  first  portion   of  the 
contract  for  diamond  drilling  in  the  vicinity  of  Flin  Flon    ; 
has  been  completid  and   indicates  a  deposit  having  a  depth    o! 
250  ft.  and  a  width  of  200  ft.,  containing  about  2%   coppei 
a  good  amount  of  gold;  also  some  showings  of  zinc  and  silver. 
Some  high-grade  ore  has  also  been   opened.     This  new  copper 
area  is  about  110  mi.  northwest  of  The  Pas,  near  the  ea 
boundary  of  Saskatchewan   in  the  vicinity  of  Flin   Flon  Lake. 
Schist  Lake  and  Lake  Athapapuskow.      At   Schist    (or   Amisk) 
Lake,   3   mi.   south    of   Flin    Finn,    the  Tonopah    Mining   Co.    has 
had   one   diamond    drill    operating   on   a   copper   deposit    I 
in  grade  than  the  Clark-Stone   operation,   but  containing 
gold.      The    ridge    along    which    these    deposits    are    situated 
extends  for  about   125   mi.   and   is   from   10   to   20   mi.    wide 
the  southeastern  extremity  near  Herb  Lake,   Hon.   Hugh   Arm- 
strong, of  Portage  la  Prairie,  formerly  provincial    treasure! 
Manitoba,  and  associates  have  been  developing    gold    claims. 

In  the  Gold  Lake  Section   of  the   Rice  Lake  district,  renew d 
activity  is  promised   by  the  the   Manigoi 

Mining  and   Development   Co,   to   operate   tin    Moose   and   nun 
othei    50-acre   blocks.     This  company   has  offices   in    Winnipeg 
3.-,    Wall    St.,    New    fork,    Frederick    G.    Corning,    .1.    S 
Bache   and   other    New    Yorkers   having  joined    the   direct,. 
The     Moose     shaft     is     down     loll     It,     when-    about     200     ft.     of 
drifting   has  been  done  under  tin-  direction  nf  John   Redi 
ton.    formerly    of   Cobalt.      Henrj    Cecil,    "t    Haileybury,    i 
ami   -."i   Broad   St..   .'■■  ■  tnoted    thi     Manigotagan, 

is    also    planning    a    new    org  inization,    the    Gold     Pan    Mini   ;. 
Ltd.,   to  operate   the   Gold    Pan.   Gold    fan    r  d   Seal 

Mini  Sunlight   i  Gold   Pan  claim, 

i,.,  ,i    found    more    or    less    all    I  down    the    shaft     bul 

-    ft.   to  th.-   bottom,    1-",   ft.,   whi 
drift  is  still  reported  in   tl  other  shaft  on   this  group 

p    with   :i   drift    45   ft.    on   a 
5-ft.   vein       Ho  vol  don       m  th  roup  and 

are    battened    down    hut    it    is    expected    that     New    York    nun 
may    take    an     int  exploitation     of     this     group. 

r    Gold     .\lims.     Ltd.,     has    acquired     tin-     lanky    S 
claim    and     (lold     Seal     Mines.     Ltd.     has     been     organized     1" 
ip   ground   southwest   of    the    Gold    Seal    claim.      The   Gold 
Lake    district    is    about     120    mi.    northeast    of    Winnipeg 
about    30    mi.     from     the    Ontario     boundary.       It     is     reached 
by  boat  from   Selkirk  to  the  mouth  of  the  Manigotagan  River. 
by    canoe    practically    to    Gold    Lake;     howevei 
■   ii     Water    Lake,    about    4S    mi.,    nun 
portages  must  be  made. 
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ALASKA 

FIRST  COAL  TRAIN  from  the  Matanuska  field  over  the 
Government's  railroad  was  taken  from  Goose  Creek,  Aug. 
16,   to  the  harbor  at  Anchorage. 

ARIZONA 
Cochise    County 

CALUMET  &  ARIZONA  (Bisbee) — Reported  will  sink  an- 
other working  shaft.  1,800  ft.  deep,  with  five  compartments,  in 
the  flat  between  Bakersville  and  Cochise  siding;  new  shaft 
will  facilitate  development,  ventilation,  pumping  and  perhaps 
the  larger  part  of  the  ores  from  the  Briggs  and  Junction 
country  will  be  hoisted  through  it;  will  be  concreted  from 
top  to  bottom. 

Gila    County 

ARIZONA  COMMERCIAL  (Globe) — Good  ore  being  devel- 
oped in  14th  level,  the  deepest  in  mine.  Copper  output  for  first 
half  of  1916  was  about  2,250,000  lb.  Robert  R.  Boyd,  sup- 
erintend- nt 

INSPIRATION-NEEDLES     (Miami)  —  Acquiring     11     more 
claims,  making   total  acreage  720.     Two  churn  drills  now  down 
about  400   ft       Two   more   Hi  ills      xpected  last  week   in   August. 
Ultimately  seven  drills  will  be  employed. 
Mohave  County 

HIDDEN  TREASURE  (Chloride) — Crosscut  adit  being 
driven.      (Irading   for   new   compressor. 

SCHUYLKILL  (Chloride) — Unwatering  resumed  after  de- 
lay due  t"  boiler   repairs. 

MURDOCK  (Oatman) — Reported  work  stopped  on  account 
of   water.      No.    '.i   Cameron   pump   to   be   installed. 

BOUNDARY  CONE  (Oatman) — Vein  cut  on  750-ft.  level. 
Assumed  to  be  same  vein  as  opened  on  the  550.  F.  W.  Dryden, 
manager. 

TOM  REED  (Oatman) — Still  running  20  stamps  on  low- 
grade  ore.  Extensive  development  being  carried  on.  Five 
shafts   being   sunk    on    east    end   of   property. 

WRIGLEY  EXPLORATION  (Oatman) — Contract  to  be  let 
for  driving  600  ft.  of  tunnel.  A  75-hp.  Fairbanks-Morse  semi- 
Diesel  engine  and  12xl4-in.  Ingersoll-Rand  compressor  being 
installed. 

UNITED  EASTERN  (Oatman) — Excavation  for  mill  nearly 
completed.  Change  house,  storehouse  and  machine  shop  re- 
cently completed.  Shaft  connections  of  main  shaft  com- 
pleted    to    f..")0-ft.    level. 

OATMAN  COMBINATION  (Oatman) — Crosscutting  on  500- 
ft.  level.  Some  interesting  developments  expected  as  geo- 
logical features  are  out  of  the  ordinary  for  this  district 
Rhvolite  dike,  intruded  through  the  andesite.  encountered  at 
bottom  of  shaft.  Dike  carries  some  gold,  averaging  about  $_ 
and  running  as  high  as  $3.50  per  ton.  Conditions  at  foot-wall 
contact  expected  t«  he  interesting.  Main  vein  lies  in  other 
direction  near  andesite-latite  contact  through  which  shaft 
passed  at  about  100-ft.  level. 

Yavapai    County 

LUCKY  5  MINING  (Copper  Basin) — Operations  resumed 
under  direction   of  A.   M.   Horton.   president. 

OCTAVE  MIX  IS  CO.  (Octave) — Development  at  eighth 
level  disclosed  oreshoot,  48  in.  wide;  last  assay  $12.13.  H.  E. 
Gibbs,   president,   882    Drexel   Bldg.,  Philadelphia,   Penn. 

LAST  CHANCE  (Walker)— Active  operations  at  this  gold 
property  will  begin  by  Sept.  1;  new  hoisting  machinery,  com- 
pressor and  air  drills  being  installed;  plans  to  sink  250-ft. 
shaft  at  once;  Benjamin  Hayes,  manager. 

MILDRED  GOLD  MINING  i  Stanton) — Test  shipment  stoped 
from  So-f  t.  level  and  shipped  to  El  Paso  smelter  netted 
$39.33  a  ton,  principally  gold;  good  milling-grade  and  some 
shipping  ore  develi  it     level    and   upward;   drainage 

and  haulage  tunnel  being  driven  to  tap  incline  shaft  at  vertical 
depth  of  520  ft.;  has  10-Stamp  mill  with  concentrating  and 
amalgamation  equipment. 


CALIFORNIA 
Amador  County 

CENTRAL     EUREKA      (Sutter     Creek)— Stoping 


four 


levels  from  most  of  the   ore  coming  from   2,800; 

repairing   shaft:    sinking    will    soon   begin.      In    mill   20   stamps 
dropping;   70   men   employed. 

PLYMOUTH    CONSOLIDATED    (Plymouth)— Installing   new 

electric    hoisi    in    preparation    foi     rj a    development.      Eler- 

•  ne    type    of    gear    will    be    used.      In    July    treated    10,! 

tons   yielding   J57.3I  16  217;   development, 

$7,211:   surplus,   $23,869.     Other  capital   expended,   $5,256. 
Butte    County 

SOUTHERN  CROSS   (Entei  Being   developed  by  I.  L. 

Rosenthal  San  retaliation    contem- 

plated machinery    will    be    driven    bv 

40-hr.  H  ill    install    compressor   and    sink    to 

■  Intendent. 

MOORETOWN   AND   LUMPKIN  districts  are  active.     Frank 
Borrougl  Ixposltion    mine,    equipped    with 

water   powei  :  g    mill;    vein    18    in 

opened    toi  Uing    wing   dam    and 

pump   to   operate    t  ■ 

Eldorado    County 

BADOER  Till. I.  ..titioned  to  Charles 

F.   Bryant,    John    L.    Woods    ?.nd    Otto    T     Koch. 


PYRAMID  (Placerville) — Bonded  to  Oakland  men  who  wi 
deepen  500-ft.  shaft  to  1,300  ft.;  new  stations  are  being  cut. 

Inyo    County 

ESTELLE  MINING  CO.  (Keeler) — Permitted  to  issue  9,7' 
shares   at   $10   per   share. 

DARWIN  DEVELOPMENT  tDarwin) — Flotation  mill  ju 
installed   will  have  try-out   in   August. 

CUSTER  (Darwin) — Two  orebodies,  recently  opened,  shov 
ing  best  ore  ever  produced  by  this  mine. 

CHRISTMAS  GIFT  (Darwin) — Skinner  Bios,  extraetir 
good   ore   from    this  and    from   Lucky   Jim   mine. 

CERRO  GORDO  (Keeler) — Shipments  of  zinc,  silver  ai 
lead  ores  about  700  tons  per  month;  1,500  tons  of  slag  pi 
month    from    the    old    smeltery    also    being    shipped. 

BLUE  MONSTER  MINES  CO.  (Big  Pine) — Lead-silver  pro] 
erty,  43  mi.  southeast  of  Big  Pine,  being  developed  unri- 
direction  of  Frederick  Grundy.  Has  tunnel  104  ft.  Ion 
Recently  shipped   500  tons. 

OWENS  VALLEY'  SALT  CO.  (Los  Angeles) — Leasing  co 
poration  organized  to  operate  the  Saline  Valley  salt  industr 
which  has  a  bucket  tramway  from  the  salt  beds,  in  the  valle 
over  the  Inyo  Range,  to  a  point  north  of  Keeler. 

MINARET  (Bishop) — John  Beck,  heading  prospectirt 
party  for  this  company,  sent  to  Bishop  on  pack  trains  2  tor 
of  ore  said  to  run  176  oz.  silver  and  76r;  lead.  Food  supp 
for  miners  was  hauled  in  by  Alaskan  dog  teams.  Compar 
also  has  tungsten  claims.  L.  V.  Steyens,  of  San  Francisc 
has   found   tungsten   about    4   mi.   from    Beck's  camp. 

TUNGSTEN  MINES  (Bishop)— New  300-ton  mill  expectf 
to  be  ready  by  Aug.  10.  Tramway  surface  track  complete 
and  several  cars  of  ore  hauled  to  the  mill  bin  by  mule.  Gasi  | 
line  motor  will  be  ready  for  hauling  ore  by  the  time  the  mi 
is  in  operation.  Connection  between  the  lower  tunnel  ai 
shaft  of  the  Little  Sister  mine  will  soon  be  completed.  Chr 
Lollischil  injured,  probably  fatally,  by  fall  of  rock  in  Litt  I 
Sister  mine. 

Kern    County 

WERINGER  MINES  CO.  (Woody)— Col.  A.  P.  Peake  repor 
from  Minneapolis  sale  of  a  large  block  of  stock  and  expect; 
tion   of    resuming   operation. 

Nevada   County 

MANGANESE  SHIPMENTS  of  50  tons  from  deposit  on  Bet 
River  will  be  hauled  by  teams  to  the  narrow-gage  railroad  : 
Grass    Valley.      A.    S.    Henley,    owner. 

BRUNSWICK  CONSOLIDATED  (Grass  Valley )— Below  1 
200  1'  vel  much  new  ore  has  recently  been  opened;  40  stami 
dropping  on   good-grade   ore. 

TEXAS  (Nevada  City) — Recent  satisfactory  mill  cleant 
induced  leasers  to  continue  operation.  Manager  W.  H.  Tutt 
secured  control  of  several  adjoining  claims,  which  will  1 
worked  through  the  Texas  shaft. 

DELHI  (Nevada  City) — Bonded  to  Nevada  City  and  Gra.' 
Valley  men.  Unwatering  lower  levels  begun.  Properl 
equipped  with  complete  plant  including  20-stamp  mill.  Roy  ] 
Tremoureux,  assistant  superintendent  of  the  Champion  mine 
will  be  in  charge. 

Plumas   County 

ON  SQUIRREL  CREEK  the  "shooter  system"  of  placer  mil 
ing  has  been  adopted  by  J.  P.  Dutre  and  Mason  Maynard.  Tl 
shooter  system  of  intermittent  hydraulicking  was  introduce 
in  tile  region  about  Quincy  several  years  ago  and  there  a:t 
now  six  or  seven  hydraulic  mines  thus  operated. 

GB  ITH  BASIN  (Quincy) — Double  compartment  shaft  h; 
reached  100-ft.  point:  disclosed  vein  2  to  5  ft.  wide,  carryir 
good    ore.      Employ    20    men.      Mill    may    be    installed. 

NEW     YORK     (Greenville) — This    manganese     property 
North    ( 'anon    and    others    in    Indian    Valley    are    expecting   ' 
make   shipments    over   the   Indian   Valley   R.R.   which   is   to  1 
completed   before   heavy   snows. 

WALKER  (Portola) — Reported  shaft  is  "  ft.  in  high-grai 
copper  ore:  face  in  new  tunnel  shows  similar  ore.  Tran 
way  from  mine  to  flotation  mill  nearly  completed.  Contr 
option  reported  taken  by  International  Smelting  Co.  for  $63( 
000.  Smelting  company  is  to  do  500  ft.  of  drifting  and  sir 
shaft  200  ft.  Orebodv  drilled  to  336  ft.  One  crosscut  in  mil 
shows  high-gi-Evle  ore  for  25  ft.  and  milling  ore  for  58  ft. 

Shasta    County 

SHASTA  NATIONAL  COPPER  CO.  (Redding) — Authorizt 
by  corporation  commission  to  sell  2,000.000  shaves  at  pa>-  $ 
Property  adjoins  Mammoth  mine.  Also  permitted  to  issi 
hares  in  pavment  for  an  option  to  purchase;  this  issi 
goes  to  William  McEwen,  M.  P.  Fries,  C.  F.  Hroullard,  R. 
Shields  and   S.   S.  Norton. 

Sierra    County 

SIERRA  BUTTES  (Sierra  Citv) — Work  resumed  at  th 
old    producer.     J.   E.    Westall,    superintendent. 

COLOMBO  (Sierra  City) — Crosscut  in  lower  tunnel  beir 
run  to  intersect  rich  shoot  found  in  upper  workings.  Err 
:  and    associates,   owners. 

FROST  (Downieville) — Being  prospected  by  N  K.  Coope 
of  San  Francisco,  with  view  to  installing  machinery  befo 
winter. 
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[OLD   SPRING    (Nederland) — Steady 

!,■  ore  be  ing   made. 

BTTLE    TED    i  Eagle    Rock  i  — Kith    r, 

!,■,!  in  h  est  drift  "ii  ."."-it.  ]t\  el. 

JNCOLN    (Denver)— In    sinking    main    shaft,    12-in.    shoot 

pngsten  ore,  assaying   10  to   15%,   was  opened  at  depth  of 

t.;  2  ft.  "i   low-grade  ore  Mm.    now   belongs 

Bcently  organized  Tungsten  Chief  Mining  and  Milling  Co., 

i. nvi  r. 

Clear  Creek  Count. 

BCLIPSE   (Idaho  Springs) — Mine   in   Maximilian  Gulch  will 

■opened. 

HVES-PELTCAN    AND    SEVEN    THIRTY.     (Georgetown)  — 

i  stlvei  oreshoot  opened  for  over  50  ft.  on  Zero  level. 

Gunnison   County 

JEW   TUNGSTEN    DISCOVERIES    made    between    Blistered 

ii  in I  and   In  ad  of  Gold  Ci  e<  k,  aboi  e  •  ihlo  City. 

WAR     (Gunnison) — Work    resumed.      Star    and    adjoining 
Domingo   in   the   Italian   Mountain  district    were  <>lil   lead 


(Lak 


Hinsdale  Count 

>     City)— Shaft 


being     unwateri 


for 
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inn. i  tion 

RDOSIER   BOY    (Capitol  City) — New  shafthouse  and  equip- 

t   completed.      Shaft   down    150    ft.    where   drifting   is   under 

I.,   i.l   mi,    being   sacked. 
U.I'S   (Lake  City)— This  property  on   Alpine  mountains   re- 
ied   recently.      Repairing  tunnel  and   buildings  preparatory 
■ore  extensive  development. 

•"Mi  i:   BOY   (Lake  City) — This  company  recently  organ- 
by    Denver    men    to    operate    group    of   over    30   claims    in 
rows    Park    district.      '  >ld    Tobasco    mill    and    power    plant 
based      Mill  will  be  dismantled  and  moved. 

Lake    County 

(ECOLOGICAL  SURVEY  OF  LACAWANA  DISTRICT  be- 
made  by  Colorado  State  Geological  Survey  under  direction 

Srof     R.    D.    George,    state    geologist.      This   district,    ei  - 

|  m  Mt.  Champion  section,  has  a  number  of  promising 
I    prospects. 

SINCE  OF  WALES  LEASING  CO.  (Leadville) — Operations 
gartlett  mine  on  Sugar  Loaf  resumed  after  completion  of 
er  line.      Electric  pump  installed;  winze   will   be  sunk. 

Ouray  County 

\TLAS  (Sneffles)  —  Mine  and  mill  being  operated  steadily. 
IARSTOW    (Red    Mountain) — Mine    and    mill    operated    by 


Pitkin  County 

MIDNIGHT  lAspen) — Tunnel  being  driven  to  cut  vein  1,300 
below  present  workings;  tunnel  now  in  1,400  ft. 

San   Juan   County 

CONGRESS    (Silverton) — Being    developed    by    Pearson    and 

uciiiics  under  lease. 

BONNER  i  Silverton) — This  mine  on  middle  fork  of  Mineral 
eek   under   lease    to   Cunningham    and    Maxwell. 

LEE  MINING  CO.  (Eureka) — This  company  developing  re- 
itly  purchased  Klondike  under  direction  of  R.  L.  E.  Town- 
id. 

NIAGARA  (Silverton) — This  property  in  Cunningham  Gulch 
being  developed  by  the  owner.  T.  A.  Mix.  -\  4-ft.  copper- 
d  vein  opened  on  the  Diamond. 

STERLING     (Silverton) — This    property    on    Cement     Creek 

ently    purchased    by    Colorado    Metals    Co.;    Louis    Schafer, 

nager.     Pocket  of  40^    tungsten  ore  opened  on  Sterling  vein. 

DORA    (Silverton) — Three  shifts  sinking  shaft  on  Dora  vein 

100  ft.  Levels  No.  2  and  Xo.  3  cleaned  out;  mill  being  re- 
ired   and    remodeled.      Tungsten   ore    opened    m    Level    No.    - 

R.  Case,  superintendent  of  mine;  John  Hughes  in  charge  of 


Mill 


jit  Cc 


ity 


GOVERNOR  (Breckenridge) — This  old  silver  producer 
>ing  reopened. 

PENROSE  (Breckenridge) — This  placer  property  on  upper 
lie    River  being  worked   by   lessees. 

WELLINGTON  MIXES  (Breckenridge) — Shipments  of  zinc 
icentrates  resumed  after  curtailment  due  to  strike  in  zinc- 
elting  plants. 

Teller  County 

MARY  McKINNEY  (Cripple  Creek) — Recent  work  on 
ttom   level   has  opened  good   oreshoot    in    main    vein. 

GRANITE  (Victor) — Crosscutting  on  1,600-ft.  level  to  open 
•■shoot  found  on  the  1.400  level.  Winze  sunk  50  ft.  below 
■00-ft.  level  produced   some   high-grade  ore. 

LITTLE  MAY  (Cripple  Creek) — Gold  ore  assaying  0.5  oz. 
;  on   lias   been   opened   by  surface   trenching    on    this   property 

Newton    Hill — a    part    of   a    25-acre    tract   owned    by    Cripple 
'eek   Genera!    Mining   and    Extension    Co.      Company    contem 
■tes    sinking    a     three-compartment     shaft.       Frank     Vetter, 

C  0  D.  (Cripple  Creek) — Station  cut  >n  SOO-ft.  level  pre- 
■ratory  to  resumption  of  sinking  operations.  Will  sin);  shaft 
:(    additional    500    ft.      Machine-drilling     equipment     is    to    be 

,  tailed.     On  700-ft.   level   development    is   being    don,     by   Sun 
ingsten     Co..     of      Denver,      under      leas,  E       J.      Williams. 

•Merintendent. 


JERRY   Jl  IHNSON    .Cripple   .  ,       i    .      ,i.| 

breccia-si  i  t  on  the  750  1 

inn    shall    on    Ironclad    iimi       G i    ore    also   opened     in 

' '     level.      The   Ci  ipple   Creek    Deep    Li   i    Ing    Co     pi 

sink   winze  on   i  ein  i 150-fl     !n  el  o 

1  he  contact  on  »  hich  1 1 re  h.is  bei  n 

YELLi  IW      BIRD     GOLD     MINING     CO      "  !l  ippli      Crei 

I   di  i  el ii  i,i   ..I,   200  i '    i,-i  el  oi    Red    Bli  d  shal  I   i 

1  !ch    oi  •       Si I i    i,,.v.    bi  I  on  t  hi     100-1 1.    h-\ .  I. 

west  heading.  Cro  cut  east  fi  im  haft  has  cu  a  gold- 
'■■  ■"  '"      oi  onolite  dyke   which   will   be   thoroughlj    prospected 

Shaft,   now    i  m   it    deep,    will    be  sunk    to   7 hrei    ahlfts 

"'ill    be    •  mplo   ■  ,i      in  i  ■  Is   to   1 l<  I    i    In 

about   in  days.     J.  J.    reckel,   president    and 

IDAHO 

Idaho   County 
BLACK    PINE    MINING    AND    MILLING    CO,    (Elh    City) 

1  io«  •  '    tunnel   ;i  i    I  ,iino    1 1     ountered   high   g  i  ade    e  old      llvi  I 

ore. 

BLAi  K  DIAMOND  (Dixie)— This  eompanj  hai  e  double- 
comparti i  shaft  undi  r  way  and  has  mad.-  arrangements  for 

a    50-ton    mill    and    other    nee,     :,us     buildings. 

Shoshone  <  'mm  t  > 
HIGHLAND-SURPRISE   (Beeler) — New  mill  now  op 

regularly,    producing    about    L'.".    h  (rates    dailv.     Motor 

trucks    used    for    9-mi.     haul     to    railroad 

black  hawk    (Kellogg)      William    \     Beaudry,    ma 
of  Stewart   Mining   Co.,    Is   operating    this    p 

under  three-year  lease      Has  completed  :',. I     ti 

tate  transport   of   15  tons  ore  daily   to  Ontario  mill. 

STEWART     MINING     (Kellogg)— This     company     has    ac- 

I    the    entire    Jl  ,000    capital    of    Lone    Mountain    SI 

Lead   Co.   for  an   equal   ai nl    of   its  own   stock   at    pal 

cently  increased  its  capital  for  purpose  of  buying  other 
properties. 

MICHIGAN 

Iron 

HOLMES  (Ishpeming)  Shaft  making  good  progress;  will 
soon  be  bottomed  Headframe  will  be  highest  in  district. 
Permanent  buildings  beim  erected  and  production  should  be 
started  this  winter. 

YALE  (Bessemer)  —  New  shaft  is  to  be  sunk  on  Jackpot 
property,  which   adjoins.      Ore   will    come    fron  lands. 

under  lease  to  Charcoal  Iron  Co.  Of  America.  Company  has 
also  lease  on  the  Jackpot  from  the  Jones  &  Laughlin  Ore  Co. 
Some   equipment   already    ordered. 

AURORA   (Ironw I)      New   shaft  under  way.     It 

is    inclined    at    6S      and    is    11    ft.    4    in.    by    20    ft.    8    in.    in    size. 

Will   have   steel   sets,   with    e hack;   slabs   are   6 

and  8  in.  in  width  by  ::  In.  thick.  Plan  to  sink  100  ft.  a 
month. 

MISSOURI 

Joplln     District 

MIHOM1  (Cardin,  Okla.)— Building  mill  on  Cardin  lease, 
south   of   Picher. 

ROSE  i  Lincolnville.  Kan.) — Reopened  old  Squaw  mine. 
Sheet    ground   at    100   ft. 

P.  &  J.  (Joplin) — Kansas  City  men  have  leased  silicate 
land    at    Saginaw,    south    of    German-American. 

NETTA  (Picher.  Okla.) — This  big  "ton-a-minute"  mill, 
fourth    Picher    Lead    Co.     plant,    has     been     started. 

VMIA  KENNETH  (Baxter  Springs,  Kan.)-  Starting  shaft; 
drilling  showed  ore  at  two  levels,  105  to  160  ft.  and  198  to 
214    ft. 

THEURER  &  DIXON  (Joplin)— Started  SOO-ton  mill  on 
old  Bullfrog  at  Smelter  Hill.  Running  on  tailings  now  bu( 
are   dewatering  mine. 

GIBSON  (Joplin)  — Handling  1,200  to  1,300  tubs  of  1.200  lb. 
each  per  day  at  West  Joplin.  Enough  ore  raised  in  single  shift 
to    keep    mill    busy    24    br. 

SYMMES  (Prosperity)— Excellent  drill  strike  on  eastern 
part  of  Dixie  lease.  Will  start  new  shaft  immediately  and 
connect   with   mill    by    tram. 

RED     WASP     (Aurora) — After     trying     six     places,     finally 
succeeded  in  getting  water  for  milling   from  North   Pole    i 
one-half  mile  to  the  south 

CIRCLE  (Oronogo) — Aerial  tramway  about  completed  from 
cave  south  of  No.  9  shaft  to  Hunker  Hill  shaft.  From  the 
Bunker  Hill,  ore  will  be  carried  by  surface  railway  to  mill, 
about  Vt   mi.     Circle  now  getting  ore  from  seven  shafts. 

>1<>\  I  \  \  \ 

Powell  County 

NATIONAL  TUNGSTEN  AND  SILVER  MINING  CO.  (Race 
Track  i — New  Boston  company,  headed  by  W.  R.  Brown,  presi- 
dent, will  di  "  properties.  Must  build 
4-mi.  wagon  road,  i                       before   production  can  begin. 

Sil\er     B<m      County 

TUOLUMNE  (Butte)— Raise  from  2,600  to  2. ton  level  com- 
pleted and  winze  being  sunk  on  the  vein  from  2,600-ft.  level. 
\bnut    75    tons    an  ly,    8     '-■ I    portion    of    this    in- 

crease coming  from  the  m  a  Ij  opi  n<  '1  2,600  level  At  the  east- 
sid,  proper!  es,  retimbering  of  Sinbad  shaft  is  completed  to  the 
500  ft  level  where  mining  will  soon  begin;  some  timbering 
yet  to  be  done  between  600  and  .m  levels,  Colusa-Leonard 
unwatered  to  600  ft  .  new  headframe  and  hoist  expected  to  bi 
installed    in    30 

(TED  VIJ  V 
Churchill    County 

NEVADA     HIl.I.s     (Pairview) — June     profit     amounted     to 
$8,738.       In     recent     statement     quick     assets     were     given     as 
ni  on  Julv  1.  of  which  $04,500  was  cash.     Because  of  drop 
in    price   of  tungsten.   Company    relinquished   bond   on    pro] 
in    Arizona. 
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E.smerulda  County 

REORGANIZED  KEWANAS  (Goldfleld) — North  drift  from 
winze  on  840-ft.  level  now  out  about  700  ft.  on  vein.  Occa- 
sional streaks  of  good  ore  encountered. 

GOLDFIELD   CONSOLIDATED    (Goldfield) — Second   500-ton 
unit   of   flotation   completed   and  will   be    in   operation   Aug.    20. 
suspended  few  days  to  facilitate  change  to 
new   treatment. 

.J  I'M  IN  >  EXTENSION  (Goldfield) — July  profit  was  $28,400, 
of  which  SS00  was  from  sale  of  dump  ore.  Mined  1,976  dry 
tons,  gross  value  $72,500.  Sampling,  freight  and  treatment 
chargi  "         Smelting     loss,      $5,900.        Operating 

expenses,   $15,500. 

Humboldt  County 

SEVEN  TROUGHS  MINING  (Seven  Troughs) — Retimbering 
700-ft.  incline  shaft  completed:  drifting  resumed;  about  12 
men  employed. 

SEVEN   TROUGHS   COALITION    I  Seven   Troughs) — On   July 

31     in     Bird    winze    at    depth    of    1,760    ft.,    water    encountered 

flooding  mine  to  1,500-ft.  level  in  three  days.      Pumps  ordered. 

-s   shipment     and    Ties.   L.   A.   Freidman   states  mine   will 

be  unwatered  in  30  days. 

RAGGED     TOP     (Lovelock)  —  Wells     bored     at     Toulon,     on 

Southern    Pacific    R.R.    about    10    mi.    from   mine,    encountered 

-     at     40     ft.       Contract    for    75-ton    tungsten    mill    let    to 

Stearns-Roger  Manufacturing  Co.,  of  Denver.     Shipments  now 

hauled   by   caterpillar   tractors   22    mi.    to   Miriam. 

Nye   County 

TONOFAH  ORE  PRODUCTION  for  week  ended  Aug.  12  was 

tons    valued    at    $187,360,    compared    with    9,662    tons    for 

week  previous.  Producers  were:  Tonopah  Belmont,  2.800  tons; 
Tonopah  Extension.  2.200;  Tonopah  Mining,  1,600;  Jim  Butler, 
1.050;  West  End.  79S;  Rescue-Eula,  202;  Halifax,  166;  miscel- 
laneous leases,  144  tons. 

RESCUE-EULA  (Tonopah) — No.  1  raise  on  vein  from 
!)50-ft.  level  up  170  ft.  Winze  from  950-ft.  level  sunk  100  ft.; 
crosscutting  for  vein. 

GREAT  WESTERN  CONSOLIDATED  (Tonopah) — Shaft 
repaired;  additional  pumps  give  total  capacity  450  gal.  per 
min.  Water  being  rapidly  lowered;  will  resume  development 
about  Sept.    1. 

TONOPAH  BELMONT  (Tonopah) — Development  at  Desert 
Queen  shaft  resumed  on  ('.(Hi-ft.  level  where  east  drift  is  being 
run  to  encounter  l-ft.  vein  of  milling  ore  recently  discovered 
near   Jim   Butler   end    line. 

Storey  County 

ANDES   (Virginia) — Saved  29  cars  of  ore  on  350  level. 

CONFIDENCE  (Virginia) — Saved  45  cars  low-grade  ore  on 
200  level  of  Imperial  shaft. 

UNION  CON.  (Virginia) — Extracted  343  tons  of  ore:  164 
tons  averaging  $23.74  and  132  tons  $27.90  from  2,400  level;  47 
tons  averaging  $12.41  from  2,500  level. 

JACKET-CROWN  POINT-BELCHER  (Gold  Hill) — Over- 
hauling of  electric  machinery  continued.  No  work  in  Crown 
Point  or  Jacket  account  gas.  Jacket  mill  received  S40  tons 
dump  rock  and  shipped  bar  bullion. 

MEXICAN  (Virginia) — South  drift  on  2.500  level  shows 
porphyry  and  quartz  at  94-ft.  point:  west  crosscut  advanced 
to  368-ft.  point,  face  in  porphyry  and  quartz.  Mexican  mill 
received  343  tons  custom  ore  averaging  $25.57  and  112  tons 
from  dump  averaging  $9.99. 

NEW    MEXICO 

Grant  County 

MERGING  OF  PINOS  ALTOS  MINES  on  the  Pinos  Altos  side 
of  the  mountains  is  being  discussed;  would  include  Savannah 
Copper,  now  under  lease  to  Wright  &  Stauber,  the  C.  &  O. 
Mining  and  Milling  and   the  Silver   Hill   properties. 

DAVIDSON  COPPER  (Fierro) — Leasers  shipping  1%  ore; 
mine  nets  owner  $2,000  per  month;  15  men  employed. 

OZARK  SMELTING  AND  .MINING  (Magdalena) — Mill  de- 
stroyed by  fire  Aug.  10.  Several  hundred  men  thrown  out  of 
work.  Custom  ore  was  treated  as  well  as  ore  from  com- 
pany mines 

85    MINING   CO.    (Lordsburg) — Diesel    engine    repaired    and 

running    24    days    from    date    of    explosion.      Will    ship    about 

0    tons    in    August.      New    500-hp.    Lyons-Atlas    engine    en 

A  third  Diesel  may  be  installed  as  spare,  or  a  750-kv.-a. 

steam-turbine   unit.      A.    J.    Inderriede...    general   manager. 

TEXAS 

SULPHUR    EXPLORATIONS   continue    in    the   Pecos   region, 

illy    in    Culberson    and    Reeves    Counties,    despite    relin- 

auishing    oi    options    bj     well-known    mining    interests.      West 

Texas  Sulphur  Co.  composed  of  New  Orleans  men.  is  preparing 

to   exp  s    in    the    T..yah    district   and    the    Michigan 

Sulphur  and  installed   near  Orla  a  6x30-ft.  cylinder 

traction  of  the  sulphur  by  steam;  two  additional  retorts 

paeitj     of    20    to    30    tons   daily. 

Grinding   plant    to   lie   installed.     Some   local   consumption,   but 

is   are    long    distance    from    principal    markets    and 

i  g     freight    rates    as    compared    with 

Gulf  Coast   produo 

I  TAII 

Beaver   County 

BEAVER  COPPER  ( M ilford)—  Two-foot  oreshoot  opened 
at    ::',   It.    from   shaft   on   100-ft.   level. 

MAJ]  This  group  shipped  18  cars  in  July. 

old    Hickory    supp  lov        pper    ore    and 

O.K.  threi  Htoosier  Boy  shipped  one  car 


houses    for    employees,    and    a    store    will    be    built.      The    CO; 
will  probably  be  marketed  in  Ogden. 

Iron  County 

NEW  COAL  DISCOVERY  reported  in  Iron  Springs  Rang 
22  mi.  east  of  Lund  and  15  mi.  west  of  Parowan.  Thn 
seams  of  good  quality  traced  for  4,000  ft.  Adit  gives  400  1 
of   backs. 

WASATCH  OZOKERITE  CO.  (Soldiers  Summit) — New  m 
now  operating,  producing  400  to  500  lb.  per  day  of  refined  wa 

Junli  County 

TINTIC  SHIPMENTS  for  week  ended  Aug.  11  amounted 
173   cars. 

TINTIC     STANDARD      (Eureka) — New     equipment     to 
installed  and  electric   power  used.     Shipments  being  made. 

IRON  BLOSSOM  (Silver  City) — Winze  in  north  end  h 
reached  1,200-ft.  level;  drifting  in  search  of  copper  ore,  open, 
on  levels  above. 

YANKEE    (Eureka) — Lessees    shipping    lead    and    zinc    o 
from  old  workings.      Company  has   three  faces  of  ore  expos ■  i 
in  the  Humbug  workings.      Prospecting  near  Beck  Tunnel  f  ] 
continuation   of   Beck    Tunnel   ore    channel. 

CHIEF      CONSOLIDATED       (Eureka) — Recently      acquir  1 
ground    at    Homansville    being    opened.      Shaft    sinking    beitl 
done  under  contract  by  Walter  Fitch,  Jr.;   sank  256.3  ft.  in 
days;  in  porphyry  for  150  ft.,   remainder  limestone. 

Salt  Lake  County 

UTAH-APEX  (Bingham) — Net  earnings,  quarter  ended  M: 
31.  were  $417,948  as  compared  to  $202,719  in  previous  quarti  j 
Cave-in  occurring  on  1,300  level,  June  16,  caused  reduction  I 
over  200  tons  daily  in  shipments.  New  hoist  to  be  installed 
surface,  and  shaft  raised  to  surface  opening  650  ft.  of  u  j 
prospected  ground.  Ore  will  be  hoisted,  and  then  lowered  i 
the  Parvenu  tunnel  level  (1,000-ft.  level),  and  waste  nc  I 
carried  off  by  railroad  raised  to  surface.  There  is  adequa  | 
dumping  ground  here,  and  a  large  saving  will  be  effected.  E  i 
periments  for  recovery  of  zinc  are  soon  expected  to  bring  r  i 


llts. 


WISCONSIN 
ic-I.ead    District 


Carbon    County 
KETCHUM    r'OAL    CO.    property    at    Castle    Gate    is   to   be 

■i    lo  build  new  haulage 
way    and    pi  ■■  ...  itta    electric    power.      New 


LAMPE  (Highland) — Saxe  Brothers  and  Lampe  complet 
100-ton  mill  on  Lampe  property. 

VINEGAR  HILL  (Pla tteville) — New  150-ton  mill  started 
Meloy  lease  north  of  Sally  Waters  mine,  at  New  Diggings.    1 

MINERAL  POINT  ZINC  (Mineral  Point)— New  200-ton  m 
completed  on  Kennedy  tract  at  Highland.  Has  acquired  R 
Jacket   mine   and   equipment   at    Centerville. 

CANADA 
Ontario 

SYLVANITE    (Kirkland  Lake) — Will   shortly   resume. 

HUDSON  BAT  (Cobalt) — A  2-in.  vein  carrying  native  siH 
found  at  surface. 

SCHUMACHER — A  2-ft.  vein  showing  free  gold  encou 
tered  in  crosscut  on  100-ft.  level. 

BEAVER  (Cobalt) — Crosscutting  in  three  directions  J 
lower   contact,   so   far  without    results. 

DAVIDSON  (Porcupine) — An  S-ft.  vein,  showing  free  go 
has  been   found   southeast   of  .the   main   workings. 

DOMINION    RAND     (Temiskaming) — Shipments    of    copr 
ore    being    regularly    made.      Over    250,000    lb.    shipped    in   f'  I 
days. 

THREE  NATIONS  (Porcupine) — Will  be  sold  at  pub 
auction  in  South  Porcupine  in  September  to  satisfy  claim 
$19,400. 

EXCELSIOR    (Porcupine) — Has    defaulted    in    payments 
Tommy    Burns    claims,    which    revert    to    Tommy    Burns    Gi 
Mines,   Ltd. 

LORRAIN    CONSOLIDATED     (South    Lorrain) — Shaft    n>p 
down    110-ft.    is   being   sunk   200   ft.      Drifting   on   S-in.   vein 
100-ft.    level. 

LA  ROSE  (Cobalt) — Work  discontinued  in  tunnel  unc 
bluff  on  La  Rose  Extension  property,  as  results  were  V, 
encouraging. 

LAKE  SHORE  (Kirkland  Lake) — Installing  new  pla. 
Underground  work  will  not  be  resumed  until  electric  pov' 
from  Cobalt  reaches  camp. 

DOME  (Porcupine) — July  report  shows  production  of  $1S- 
(ion,  from  the  treatment  of  3S.150  tons,  or  $4.74  per  ton;  woi- 
ing  cost.  $2.61  per  ton. 

LITTLE  NIPISSING  (Cobalt) — Leased  by  Toronto  and  I- 
troit  men  from  Peterson  Lake  company.  Shaft  will  be  i| 
watered.      John    W.    Wilson    in    charge. 

ADANAC  (Cobalt) — Crosscut  on  330-ft.  level  encounte  I 
high-grade  or.  previously  developed  on  the  2S0.  It  is  3  • 
wide.  Sufficient  high-grade  ore  has  been  blocked  out  to  ■ 
sure   shipment   at   an    early   date. 

TOUGH  OAKES  (Kirkland  Lake) — During  July  appro- 
matelj  :i,700  tons  of  ore  were  treated;  gross  value  $SS.000. : 
$23.80  per  ton.  Oreshoot,  120  ft.  long  and  of  good  gra . 
opened   on   200-ft.   level. 

IH'I. LINGER  CONSOLIDATED  (Timmins) — Additional  1' 
mill  in  operation,  bringing  capacity  of  mill  up  to  1,900  t'» 
per  day.  Two  2.000-hp.  transformers  installed.  Rich  vi  • 
rather    narrow,     found    on    the    Millerton. 

PERL 

EXPORT  OIL  TAXES  of  10r!  on  crude  petroleum  :  j 
20%  on  distillates  are  provided  in  a  bill  submitted  to  Congi  s 
by  the  Peruvian  government.  Tax  is  to  be  progressive,  ba -1 
on    $8.40    per    bbl.    for    Pennsylvania    crude. 
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Metal  Markets 

NEW    YORK — Auk.    -2:i 

All  of  the   principal    metals   were   strong  and  active  during 

lasl    week,   copper   being  especially   a   feature   of  strength. 

spelter  both  experienced  smart  advances,  but  toward 

lead   was   softer   while   spelter   was   distinctly    reac- 

nai  j 


Copper,  Tin,  Lead   'and  Zinc 


Copper — A  very   good   business  "was   done   from   day    to   day, 

;      largely    in    lots    of    quarter-million    and    half-million    pounds. 

I     but    there    was    a    considerable    sprinkling    of    big    lots.      The 

I     buying   was   chiefly   by   domestic   manufacturers.      It    was    sig- 

'  nincant  that  whereas  for  several  weeks  previously  the  buying 
had  been  by  domestic  manufacturers  making  munitions,  hist 
week  it  was  to  a  very  large  extent  by  wire  drawers.  There 
were  no  sales  reported  as  being  specifically  for  export,  but 
several  purchases  were  believed  to  be  destined  to  go  abroad. 
The   buying  of  last  week   was  chiefly  for  November-December 

I     delivery.      October    copper    is    now    very    scarce   and    November 

copper   is   becoming   so.      There   were   some    sales   for   October- 

uiber  delivery,  where  the  sellers  threw  in  a  little  October 

j     copper.      As    in    previous    weeks    it    was    distinctly    a    sellers' 

,  market.  Buyers  are  turned  away  from  one  office  and  are 
directed  to  others  to  hunt  for  the  best  deliveries  they  can  get. 

j  Prices  vary  according  to  time  and  competition  is  more  a 
matter  of  time  than  it  is  of  price.  There  was  a  little  busi- 
i  .  done  for  delivery  in  191T,  but  it  did  not  amount  to  much. 
Tlie    total    volume    of    transactions    was    probably    a    little    less 

,  than  in  the  previous  week  and  was  considerably  exaggerated 
in  reports  in  the  daily  papers.  No  further  progress  has  yet 
been  made  in  the  negotiation  of  some  large  transactions  that 

I     have   been   talked   about. 

The    tightness    in    the    copper    market    is    primarily    due    to 

I     the  deficiency  of  refining  capacity,   which    the    refiners   do   not 

I  appear  to  be  able  to  increase.  An  interesting  feature  is  the 
inability  of  copper  manufacturers  to  get  their  scrap  remelted, 
the  furnaces  of  the  refiners  being  taxed  to  the  utmost   in  pro- 

•     ducing    their    own    new    copper. 

Copper  Sheets  are  36%C-   per  lb.,   base  price,  for  hot  rolled, 

|    and  37i:c.  for  cold  rolled.  Copper  wire  is  31@  S-c.  per  lb.  at  mill 

I    for  large   lots. 

Copper  Exports  from  Baltimore  for  the  week  included  2,- 
j::7,n7"  lb.  bars  and  plates  to  Archangel.  Russia;  3.233.476  lb. 
burs  and   ingots  and   190,376   lb.   brass  blanks  to   France;    44S.- 

!     975  lb.  ingots  to  Denmark;   784,092  lb.  bars  to  Liverpool. 

Visible  Supply  of  Copper  in  Europe  on  Aug.  15  was  as  fol- 
lows:     Great    Britain,    3,179;    France,    2.643;    afloat    from    Chile, 

j  1,450;  afloat  from  Australia.  3.7."i0;  total,  11.022  long  tons,  or 
84,689,280  lb.  This  is  a  decrease  of  618  tons  from  the  Aug. 
1   report. 

Tin — This    market    was   featureless.      Fluctuations    in    price 

I    during   the    week    were    practically   nil. 

Lead — The  advance  by  the  A.  S.  &  R.  Co.  that  was  fore- 
si  ml.. w  ,-d  by  the  behavior  of  the  market  at  the  close  of  last 
w  ek  materialized  on  Aug.  17,  when  the  price  was  raised  to 
S.25C  Independent  producers  immediately  went  higher  and 
realized  what  they  asked.  On  Aug.  IS.  the  A.  S.  &  R.  Co.  ad- 
vanced   its    price    to    6.50c,    independent    producers    promptly 

'  going  to  G%c.  and  getting  it.  Prices  varied  according  to  de- 
livery, the  supply  of  early  lead  being  very  short.  Some 
producers   asked    63iC.    for    August-September,    but    would 

'■  October  at  6%c.  The  A.  S.  &  R.  Co.  adhered  to  its  policy 
of  selling  only  for  shipment  within  30  days,  and  its  own 
supplies  being  short  refused  business  from  others  than  its 
regular  customers.  A  fair  volume  of  business  wa; 
by  most  of  the  producers  during  the  early  part  of  the  week, 
but    in    the    latter    part    the    demand    slackened    and    it    seemed 

|  to  be  the  tendency  of  the  market  to  settle  on  the  basis  of 
6.50c.     New    York. 

Spelter — In    the    early    part    of    the    week    some    very    large 

,    business    for    export    was    done    in    high-grade    and   high-grade 

'    intermediate  spelter,  about  all  of  the  producers  of  those  kinds 

I    participating   in   this  business,   much   of  which   was  done   with 

i  the  British  Government.  The  business  of  the  week  in  Prime 
Western  spelter,   so   far  as   reported,   was  only   moderate,   but 


this  market  appears  to  have  been  stirred  up  by  some  trans- 
actions associated  with  those  for  high-grade  metal  and  the 
i  advance  that  was  begun  in  the  previous  week  was 
carried  further.  On  A.ug.  18  and  19,  several  hundred  tons  of 
Prime  Western  spelter,  prompt  delivery,  were  sold  for  export 
at  lOSlo^c.  New  Vim,  basis,  equivalent  to  about  9  :,  Q  inc.. 
St.  Louis.  However,  the  bulk  of  the  business  on  those  days 
was  for  August-September  delivery  and  was  done  at  about 
lose  of  the  week  the  excitement  had  com- 
pletely vanished  and  the  market  had  become  distinctly  reac- 
tionary. 

Zinc    Sheets    an  ml     but    with    no    ch 

in   quotations.      The    base    price    is    SIS    per    100   lb.,   f.o.b.    P 
111.,   less   v '  |    discount. 


DAILY  PRICES  OI  METALS  IN  NEW  YORK 
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ipraisal   <>f  the  average  markets  for  copper, 

ii  wholesale  contracts  for  the  ordinary  deliveries  of  the 

*  and  agencies;  and  represent,  to  tin    I      » 

i  of  the  metals,  reduced   to  basis  oi    New    imk,  cash, 

31     Louis  is  given  as  the  basing  point.    St.  Louis  and  NYw  ^i  ork  are 

ed  0  17c   apart. 

electrolytic   copper    are   for   cakes,   ingots  and   wirebars. 
ppei  i-  commonly  sold  at  prices  including  delivery  inline 

ints,  etc     Tin-  price  quoted  for  copper  on  "reguhu 
088  price  including  freipht  to  tin'  buyer's  work-  and  is  subji 

ash.    Tne  difference  between  tin-  prut-  delivered  and  the  New  York 

sh  equivalen.    .  ■    .ut    O.L'.V     on    domestic    bussut  >-        The    , 

electroh  i  ■■  <>'•  in  0.10c.  below  that  of  electrolytic.    Quotations  for 

lead  represent  wholesale  transactions  in  the  open  marker  for  good  o-dinary  brands. 
Quotations  for  speltei  are  for  ordinary  Prime  w  .■stern  brain  Is     « >nly  the  St.  Louis 

price  is  herein  qu.>l><l.  Si     l.mi is  being  the  basing  market.     \W  tm.it ■-  the  New  York 
price  at  17c.  per  100  lb.  aho\  e  the  Si    Loui 

-  reported  by  Handy  &  Harman  and  are  in  cents  per  troy 
ounce  of  silver  bus  \>>.l'.l  tine. 

Some  currei  31    Louis-Xew  York  17c; 

St.  Loin-  '  ;  St.  Louis-Pittsburgh.  13.1c. 


The  quotation 
lead,  spelter  and  I 
trade  as  made  I"    i 
ment,  the  prevailing  value 
except  ■   ' 


discount  for  c 


Sil- 
ver 

31ft 

Copper 

Tin 

Lead 

Zinc 

Standard 

Spot 

3  Mob 

£  per 
Ton 

Cts. 

K 

£  per 
Ton 

1 

114        111 

£  per 
Ton 

Cts. 

K 

Cta. 

17 

126 

26.77 

171] 

172] 

29] 

6  32 

53 

11   26 

13        110 

126 

26.77 

169] 

170] 

30 

6.38 

54 

11      lv 

21    31  A  111 

• 

127 

26.99 

170J 

30 

6.38 

55 

11  69 

22       31     :" 

ION 

127 

169 

170 

6.38 

11   60 

23     31:      110 

127 

26.99 

L69] 

170] 

30 

55 

11   69 

The   above   table  gives    the    closing   quotations  on   London    Mel 

All  pn<  iterling  per  ton  of  2,240  lb.,  except  silver  which  is 

per  troj  0.925  line.     Copper  quotations  are  for  standard 

spot   and  three  months,  and  for  electrolytic,  price  for  the  latter  being 
subject  to  3  per  cent,  discount,     For  convenience  in  comparison  of  Londoi 
in  pounds  sterling  pvr  2,240  lb,  with  American  prices  in  cents  per  pound  the 
following  approximate  ratios  are  given,  reckoning  exchangi     ■  3.21c; 

£20    =  4.29c;  £30   =  6.43c;  £40   =  8.57c;  £60   =  12.85c     Variations,  £1    = 
0.21  Jc. 
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Other  Metals 


Vntlmony — At  the  close  last  week  this  market  stood  at 
about  10c.  for  spot.  The  low  level  of  prices  attracted  import- 
nut  buying  orders,  amounting  to  several  hundred  tons. 
[nquil'3  for  a  large  additional  quantity  from  ammunition 
makers  caused  the  market  to  become  greatly  excited.  Quota- 
tions jumped  within  a  das  or  two  to  15@16%c,  without, 
however,  business  being  done  either  at  those  or  intermediate 
prices,  excepting  in  small  quantities.  The  excitement  quickly 
disappeared  and  the  price  needed  to  13%@14c.,  which  we 
quote  at  the  close.  The  principal  interests  refused  to  quote 
on    futures. 

Aluminum — Business  has  been  fair  with  good  demand.  De- 
liveries on  contract  are  easy.  Quotations  are  58(g)  60c.  per  lb. 
for    No.    1    ingots,    New    York. 

Nickel — There  is  no  change.  The  demand  is  strong  and 
shipments  are  pressed.  Quotations  are  unchanged  at  45@50c. 
per  lb.  for  ordinary  forms,  according  to  size  and  terms  of 
order.      Electrolytic   nickel    is    5c.    per   lb.    higher. 

Quicksilver — Early  in  the  week  this  market  stood  at  $72. 
During  the  week  there  was  a  sharp  advance  to  $75.  on  better 
demand  and  good  sales.  At  the  close  we  quote  $75,  New  York. 
San    Francisco    reports    by    telegraph,    $74,    market    unchanged. 

Gold,   Silver   and  Platinum 

NEW  YORK — Aug.  23 
Gold — On  Aug.  1.  in  order  to  avoid  disclosing  transfers  of 
gold  by  sea  from  or  to  British  possessions  in  time  of  war,  the 
Bank  of  England  ceased  to  announce  daily  receipts  and  with- 
drawals. The  Bank  return  now  shows  daily  only  the  total 
holdings  at  the  close  of  the  day: 

The  following  Order  in  Council  was  promulgated  in  the 
"London  Gazette"  on  July  28:  "A  person  shall  not  melt  down, 
break  up,  or  use  otherwise  than  as  currency  any  current  gold 
coin,  and  if  any  person  acts  in  contravention  of  this  regulation 
he  shall  be  guilty  of  a  summary  offence  against  these  regula- 
tions." 

Silver — Owing  to  a  decline  in  the  demand  for  English  Mint 
purchases  silver  price  dropped  to  31]r;jd.  in  London  but  the 
general  tone  of  the  market  was  good,  and  on  the  appearance  of 
buying  orders  for  India  the  price  stiffened  and  closes  steady 
at  31  %d.  in  London.  India  has  also  again  been  buying  silver 
in  China  for  coinage  shipments  of  some  2,500,000  ounces  hav- 
ing been  made  from  Shanghai  to  Bombay  recently.  China  con- 
tinues  weak. 

Owing  to  an  error  in  types  the  price  of  silver  in  London 
on  Aug.  12  was  given  last  week  at  31d.  It  should  have  been 
31}Jd.    on   that   date. 

Mexican  dollars  in  New  York  were  quoted  Aug.  17  at  51*4  <(3> 
5."  >ic;  Aug.  IS  at  51  @ 55c;  Aug.  19  at  50%@54%c;  Aug.  21 
at  50%@54%c;  Aug.  22  at  51@55c;  Aug.  23  at  51%@55% 
cents. 

Platinum — There  was  a  much  better  demand  for  this  metal. 
The  two  principal  refiners  both  reported  larger  sales  than  for 
several  weeks  preceding.  Business  was  done  at  $62.50 @ 65, 
on  which  basis  we  quote  the  market  at  the  close. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo„  Auk.  11) — Quotations  are  as  follows:  Base 
price  for  2,000  lb.  blende  ore  assaying  60'f  zinc,  $70  for 
premium  ore,  $65®>60  for  medium,  down  to  $55  for  low  grade. 
High  price,  $71.80;  average  for  week's  sales,  $63.40.  Calamine 
price  per  2.000  lb.  assaying  40%  zinc,  $40@30.  Average 
for  week's  sales.  $33.85  per  ton. 

Lead  base  price  per  2.000  lb.  assaying  S0%  lead,  $65(5)68; 
high  price,  $69.10;  average  realized  for  week's  sales,  $64 
for  all  grades. 

Shipments  for  week  mded  Aug.  19  were  4,457  tons  blende, 
259  tons  calamine;  for  year  to  date,  213,845  tons  blende.  17.- 
426  tons  calamine,  37,521  tons  lead  ore.  Total  value,  $342,- 
790  for  the  week;  $25,292,280  for  the  year  to  date. 

The  excessive  drought,  prevailing  for  seven  weeks,  has 
forced  several  mines  to  close  down,  unable  to  obtain  water  for 
wet  concentration  of  the  ore.  Other  mines  closed  down  on  ac- 
count of  thi  ondition  of  the  market.  The  produc- 
tion, for  a  month  under  5.000  tons  is  down  to  4,500  tons  per 
week.  Mines  that  did  not  close  down  the  past  week  reduced 
the  working  minimum,  further  lowering  the  output. 
The  advance  of  J5  pi  i  ton  in  the  price  of  ores  this  week,  with 
a  decided  enl  ind,  while  not  indicated  in  this 
week's  shipment,  should  show  a  substantial  gnin  next  week. 
It  is  having  the  effect  of  gradually  lowering  the  stock  in  the 
bins. 

Plottevllle,  Wi«„  Auk.  Ill-  Quotations  of  the  district  are 
according  to  the  following  figures:  Base  price  per  2  000-lb.  ton 
for  material  assaying  60  7,  zinc  is  $56  por  premium  ore  down 
to  $50  for  medium  grade.     For  material  assaying  80%   lead  the 


base  price  pi  >  2,000  ll>.  ton  is  $60@64.  Shipments  for  the  week 
were:  3,004  tons  of  zinc  ore.  38  tons  of  lead  ore,  and  690  tons 
of  sulphur  ore.  For  the  year  to  date,  the  figures  are:  76,727 
tons  of  zinc  ore.  2.7S7  tons  of  lead  ore,  and  17,471  tons  of 
sulphur  ore.  Shipped  during  the  week  to  separating  plants, 
4,372  tons  of  zinc  ore. 

OTHER    ORES 

Maiinanese  Ore — The  price  of  Brazilian  ore  continues  about 
40c.  per  unit  at  Rio  de  Janeiro.  Freight  rates  are  lower  and 
the  price  at  United  States  port  is  now  60@65c.  per  unit. 
Indian  ore  is  60c.  per  unit  at  tidewater.  Some  Virginia  ore 
is  said  to  have  been  sold  at  a  lower  price,  but  this  is  not  con- 

!i  I   Ml      'I 

I,.. ports  of  manganese  ore  in  the  United  States  in  June 
were  31,011  tons  in  1915.  and  58,143  in  1916;  increase,  27,132 
tons. 

Imports  at  Baltimore  for  the  week  included  18,500  tons 
manganese    ore    from    Brazil. 

Antimony  Ore — The  position  remained  unchanged. 

TunK-sten  Ore — Charles  Hardy  makes  the  following  inter- 
esting report  in  his  weekly  circular:  "More  business  in  any 
time  since  April  and  May  has  been  done  during  the  past  week. 
The  foreign  demand  for  tungsten  ores  is  pressing  and  for  very 
large  quantities,  France  buying  in  the  East  and  Russia  in  the 
West,  the  latter  for  shipment  from  San  Francisco  apparently 
to  Vladivostok.  The  quantities  that  changed  hands  for  these 
two  foreign  accounts  run  now  close  up  to  500  tons,  and  the 
demand  is  still  continuing.  In  order  to  relieve  our  market  of 
the  pressure  of  the  accumulated  stocks,  some  of  the  bigger 
holders  were  ready  to  shade  their  prices  for  round  lots  of  100 
tons  at  a  time,  and  the  stocks  in  Pittsburgh  alone,  have  been 
reduced  by  at  least  200  tons.  Now  the  bigger  holders  have 
advanced  their  price  again  to  $20  and  though  no  business  has 
been  done  at  this  figure  at  the  moment  of  writing,  buyers 
have  come  close  up  to  $20,  and  the  negotiations  are  proceed- 
ing. An  additional  feature  of  interest  is  the  fact  that  some 
of  our  home  consumers,  seeing  the  low  prices  and  fearing  that 
Europe  will  get  all  the  benefit  of  present  consumption  a 
hundred  tons  changed  hands.  The  position  for  tungsten  has 
improved  very  considerably  and  though  the  stocks  are  still 
of  fair  size,  at  least  50%  of  the  New  York  and  Pittsburgh 
stocks   ought   to   be   cleared   by  now." 

We  quote  the  marketat  $18@20  per  unit. 

Iron    Trade    Review 

NEW    YORK — Aim.    23 

No  great  change  is  apparent  in  the  general  conditions  of 
the  market,  either  in  amount  of  business  or  in  the  prices  of 
material. 

The  American  Iron  and  Steel  Association  reports  the  pro- 
duction of  pig  iron  for  the  half-year  ended  June  30,  1916, 
at  19. 619. 522  gross  tons,  againsf  17,682,422  tons  in  the  second 
half  of  1915.  and  12,233,791  tons  in  the  first  half  of  1915.  The 
figures  show  that  the  productio.i  in  the  first  half  of  this  year 
was  7,385.731  tons  greater  than  in  the  corresponding  period 
of  last  year.  Details  of  the  production  are  given  on  another 
page. 

The  United  States  steel  Corporation  reports  the  total  orders 
on  its  books  July  31  at  9.593,592  gross  tons,  which  is  46.S66 
tons  l.-ss  than  on  June  30.  but  1,787.372  tons  more  than  on  Dec. 
31,  1915.  The  total  on  July  31  has  been  exceeded  only  in  April. 
May  and  June  of  this  year. 

Experts  of  Iron  and  Steel  for  June  and  for  the  fiscal  year 
ended  June  30  are  reported  as  follows,  the  figures  giving  the 
gross  tons  of  those  articles  which  are  reported  by  weight,  the 
value  of  machinery  and  the  total  value  of  all  iron  and  steel 
exports,    including   machines: 

i June ,  , Year , 

1915  1916  1914-15  1915-16 

Gross    tonnage...  356, S29  527,542        2,003,798  4.862,154 

Machinery,  value  $10,266,981  $20,541,139  $93,863,694  $182,677,065 
Total    value 31,757,103      76.257.SS4   225,SSS,358      621,209.547 

The  total  value  of  exports  for  the  fiscal  year  was  by  far 
the  largest  ever  reported,  being  more  than  double  that  for 
1913.   heretofore   the   record   year. 

Imports  of  those  articles  reported  by  weight  were  31.610 
tons  in  June.  1915,  and  26.S8S  tons  in  June.  1916.  For  the 
fiscal  year  the  tonnage  was  251,251  in  1915,  and  309,051  in  1916; 
an  increase  of  57.S0O  tons. 

PITTSRURGH — Alls'.   22 

Tlie  steel  market  is  slightly  more  active  but  is  still  de- 
cidedly quiet  as  compared  with  conditions  that  obtained 
prior  to  June.  There  is  nothing  that  could  possibly  be 
called  a  "buying  movement"  in  steel  products.  There  is  a 
wide  divergence  of  view  between  seller  and  buyer.  The 
stel  mills  are  very  confident  of  the  future,  and  fully  expect 
material  to  be  scarce  not  only  through  this  year  but  well  into 


Angus*  26,  1916 


ENGINEERING  AND  MINING  .HMl;\  \[. 


1(1!) 


next  year.     Among   buyers  there  are  some,   such  as  :uiti>mobiIe 
makers,   who  are  anxious   to   be   covered   for   the   first   hall   of 
■   1917   irrespective   of  price   while   there   are   others   who   regard 
present    prices  as   so   high    that    their    trade   will    be   seriously 
led    when    the    lower-priced    material     is    all    used    up. 
the    jobbers  the  sentiment    is,  on   the  whole,  decidedly 
•  unfavorable.     The  jobbers  are  not  ready  to  take  hold  at  pres- 
ent   prices    except    in    the    most    reserved    fashion. 

The    mills    point    to    their    well-tilled    order    books    as    evi- 
i  dence    that     they    need    have    no    concern.       They    are    making 
i  ffort    to   press   sales   but    are   booking   a    fair   tonnage     at 
liast    for  a    midsummer   month.      ll    is 

much    less    export     business    than    is    offered    b 
Hey   cannot  make   the  delivi 

The  advance  in  plates  and  shapes  started  by  the  Carnegie 
Steel  Co.  is  now  in  full  force  just  as  the  advance  in  bars 
ne  generally  effective  a  week  or  two  ago.  Bars  and 
Shapes  are  now  2.60c  and  plates  3.00c,  and  thus  specifications 
should  he  stimulated  against  contracts  made  during  the  past 
four   months    when    prices    were    $2    a    ton    li 

So  far  as  contract   obligation  i  ned,   the  mills   are 

|  in    much    better     position     at     this     date     than     was    expected, 
tor    they    have    passed    through    three    dull    months    and    still 
,  lmost    as    much    business    on    their    books    as    they    had 
three    months   ago,    enough,    if   equally    distributed,    to    cover   a 
run  of  about  seven  months,  but  as  the  contract  tonnage   is  at 
r  prices  it  is  not  so  certain  that  it  will  be  fully  specified. 
IMS     Iron — The     market     activity     ha.3     increased     further. 
There     is    more     general     buying     of     foundry    and    malleable 
s,    and    the    steel    works    are    taking    hold    again.       The 
Republic  Iron  and  Steel  Co.  has  bought  15,000  tons  of  bessemer 
and   about    10,000    tons   of   basic   for    early    delivery,    while    the 
in  Steel  Co.  has  taken  10.000  tons  of  basic  for  delivery  in 
the    first    half    of    1917.      A    southern    Ohio    steel    interest    has 
taken    30.000    tons   of    basic   for   extended    delivery.      The    busi- 
ness  mentioned   has  just   been   closed,   and   follows  the  buying 
,,f   10,000  tons  or  more  of  basic   by   the   American    Steel   Foun- 
dries.     For   months    there    have    been    predictions    of   a    buying 
movement     in     pig    iron    which    would     result    eventually     in 
higher  prices,   possibly   in   even  a   sensational   rise.      Whether 
the  present  activity  represents  the  beginning  of  an  important 
movement  it   is   too   early   to   determine.      Prices   have    not   ad- 
vanced,   but    a    few    furnaces    have    marked    up    their    asking 
prices     ill     anticipation.       We     quote:       Bessemer,     $21 1<7  21.50; 
basic.    $19<@  IS. 25;    foundry   and   malleable.    $18.25018.50;    forge, 
v25,   f.o.b.  Valley   furnaces,    95c.    higher   delivered   Pitts- 
burgh. 

Steel — The  scarcity  of  unfinished  steel  is  unabated,  but 
the  pressure  to  buy  steel  has  relaxed,  either  because  buyers 
could  not  afford  to  pay  higher  prices  or  because  they  saw- 
that  raising  their  bids  would  not  bring  out  steel.  There  is 
still  some  buying  of  shell  steel  and  if  this  buying  should 
cease  the  mills  might  find  that  they  still  have  some  soft 
steel  to  spare.  We  quote  billets  and  sheet  bars  nominally  at 
$45(§/50,  with  rods  at  $55t§'60  per   ton. 

FERROALLOYS 

Ferrosilioon  is  somewhat  firmer,  the  quotations  for  high- 
grade,  50%  alloy,  being  $ S 6 'S  S 9  per  ton  at  furnace,  according 
to  size  of  order.  Bessemer  ferrosilicon  is  from  $31  for  10% 
up  to  $41  for  16%,  per  ton  at  furnace. 

Splegeleisen  is  firm  and  $40@/45  per  ton  at  purnace  is 
quoted  for  20%  alloy,  for  high  grade,  25  to  30%  alloy,  $55@65 
per  ton  at  furnace  is  asked. 

Vanadium  has  caused  a  sensation  this  week  through  the 
announcement  that  all  the  stock  of  the  American  Vanadium 
Co.,  which  practically  controls  most  of  the  output  and  has 
built  up  a  large  business  in  the  sale  of  the  ore  and  metal  and 
in  the  making  of  vanadium  steel,  has  been  sold  to  a  syndicate 
of  Philadelphia  and  New  York  capitalists  for  $7,000,000.  which 
is  $1,000  per  share.  The  price  is  payable  $650  in  cash  and 
$35d  in  notes  or  stock  of  the  new  company  which  is  to  be 
organized.  The  old  company  is  owned  in  Philadelphia  and 
Pittsburgh  and  has  $700,000  stock.  The  new  company,  which 
will  retain  the  name  of  the  old.  will  have  a  capital  of  $13,500.- 
000,  made  up  of  $5,000,000  of  7  r',_  preferred  stock,  $6,000,000  of 
common,  and  $2,500,000  of  >i  short-term  notes.  At  the  head 
of    the    syndicate    which    takes  ompany    are    J.    L. 

Replogle   and    Kuhn,    Loeo    (c    Co.      With    them    are    associated 

satt  &  Co.,  of  Philadelphia,  Chandler  Bros.  &  Co.,  Harrison 
Williams,  and  half  a  dozen  others.  Mr.  Replogle.  now  vice- 
president  and  general  manager  of  the  company,  will  be  made 
president  after  the  conclusion  of  the  sale.  James  J.  Flannery, 
head  of  the  present  company,  will  become  chairman  of  the 
board. 

Perroitiansanese — The  market  is  very  quiet.  Spot  is  ob- 
tainable usually  at  the  contract  price  of  $175.  Rumors 
that  the  English   makers  are   withdrawing  the   contract   price 


not    substantiated    and     both     I 

quotable    at  intract. 

IHi>\    ORE 
Ship]  pre  in  July  were  9,76 

tons.     For  the  season  to  Aug.  1  the  total  were, 

m  ■  i  "ss   ton  .       ...     i;,  view": 

Poi  [915  1916  CI,:, i,i;,s 

!« 2,062,700  3,647,192  I  1,584,492 

Marquette l.llt.:ii,o  l>  :i.'.ip.i  | 

I,s7n,ii77        :;.: :n:,  I  i 

'    3,064,002  5365,546  1.  . 

Ihiluth ii.7 lu.ii.ii  ',,:.:s.isj  i.  2,c.L's.oj.> 

-    rwoHarbora 3,903,704  5,172,640  I.  I 

Total 18,725,30  I       29,365,724         [.10 

''I    the  July  shipments  7,681,084    tons,   or   78.89!    Of  the    I 
went    to    I.   ke    Brie   ports.      At    those    ports    the   total    ore   on 

Uig.   l    was    1,810,671    tons,  compared   with   6 
on  Aug     i     1915  ipi    ei  i      from  lower  lake  ports  to  fun 

during  the  month  ai inted   to  5,289.590  tons. 

Receipts  at  South  Chicago   during   July  were  1, 097,4k) 
Gary,   Ind.,  312,773   tons. 

i  iim: 
production   in   the   Connellsville   region    for   the   week 
is   reported    by    the    "Courier"    at     103,340    net    tons;   ship." 

pments    Of    Greensburg    and    Upper    Connells- 
ville   districts.    :> 7. t". f. »J    tons. 

Connellsville — Coke     is     still     very     scarce     and     commands 
n    the    limited    buying-,    i 
by    brokers.      There  is  no   Interest    in    contract   coke.      Foundry 
is    $3.25@3.50    for    either    SI>ot    or    contract. 

Coal  ami  Coke  Tonnage  <>!  Pennsylvania  It.H.  lines  east  of 
Pittsburgh  and  Erie,  seven  months  ended  July  31,  in  short 
tons: 

1915  1916  Chances 

Anthracite i.  068  0  II  6  7' I 

Bituminous 23,x.5.~i.500  28,283,849  I     1 

Coke 6,088,195  8,508,352  1    2,4 

Totals 36.011,731  43,558,751  1.7,547,020 

The  total  increase  this  year  was  21 'J  ;  the  largest  propor- 
tional gain  being  in  coke.  The  total  tonnage  for  the  month  of 
July  was  6,077,780,  an  increase  of  663,270  tons,  or  12.3%  over 
July   of  last  year. 

Chemicals 

>'EW    YORK — Au«.  23 

The  general  market  shows  rather  a  stronger  tone.  There 
is  less  resale  material  offering  and  heavy  chemicals  are 
generally  firmer.  It  may  be  said  that  trade  is  unusually  good 
for  this  season  of  the  year. 

Arsenic — Most  of  the  business  now  forward  is  on  contt 
Deliveries    are     steady,     but     stocks    are     not    large.       Outside 
demand   is  only   moderate.     Quotations  i0   per  100  lb. 

for   spot. 

Copper  Sulphate — Demand  is  not  heavy  and  sales  have  been 
moderate.  There  has  been  no  material  change.  Quotations 
are  $Sf  10  per  100  lb.,  according  to  grade,  quantity  and 
terms  of  order. 

Nitrate  of  Soiln — Increased  production  is  reported  from 
Chile.  Further  arrivals  here  are  noted,  although  tonnage 
is  still  scarce  and  hard  to  get.  Current  demand  is  easier,  and 
there  is  no  pressure  to  buy.  Sales  have  been  made  at  $3  per  100 
lb.  for  spot,  and  this  might  be  shaded  a  little  for  futures. 

Sulphur — Demand  Continues  good  and  there  are  some  large 
inquiries.  Spot  material  is  rather  scarce  and  commands  $35 
per  gross  ton.  Futures  can  be  had  at  $30  per  ton.  Xew  York 
delivery. 

Sulphuric  Veld — Spot  business  is  a  little  easier,  but  makers 
are  selling  freely  for  future  delivery.  For  60-deg.  acid  $20 
per  ton  is  had  for  spot  material.  For  66-deg.  acid  $30  per  ton 
is  quoted. 

PETROLEUM 

Production  of  petroleum  in  California  in  July  is  reporte 
8,010,183    bbl.;    shipments.     8,076,244     bbl.;    stocks    on    July    :;i 
1,133,949   bid.     There   were     -    new    wells,   with  a  total 
daily  production  of  r>.3t5>«  bbl.,  completed  in  July. 

The     U.     S.     Geological     Survey     in     a     recent     monograph 

estimates  the  total   petroleum  production   of  the  world  in  1915 

at    426,892,673    bbl.,    or    57,298.786    metric    tons;    an    increase    of 

197    bbl.,   or   7%,    over    1914.      This   is   believed   to   be   the 

output    ever    recorded.      The    United    States    furnished 

of   the  total,   Russia    16.1%    and    Mexico   7.7%.      The    five 

larger    producers    were    the    United    States,    37.4S0.547    metric 

tons:     Russia.     9.353.077:     Mexico.     4.3SS.06S;     the     Dutch     East 

Indies,     1.710.145:     Rumania.     1,673,14a     tons.       Other    countries 

supplied  only  5.7',;    of  the  total. 
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Deling       Sale 


Mai 

si  00 

Sept 

1    Sepl 

Beaver  Gold,  Utah 

\uu 

"i  Sepl 

Belmont,  Ida 

lug 

it  Aug. 

Blue  Star,  Ida. 

<i'|i  1 

Sepl 

h  iii.  :  ie,  Nev. 

Vug 

Clear  Gilt,  Ida. 

Creek,  Ida.      - 

VUB 

25  Si  pi 

ii  005 

Exchequer,  Nev 

Sept 

Emerald,  Utah. 

Friend,  Ida  

MIC 

26  Sept 

Four  Timbers.  Ida 

Julj 

lug 

'-  i 

July 
Aug. 

15  Sepl 
:  Sept 

29  Auc 
14  Sept. 

IS 

30 

7 

0.005 

0.002 

.lark,  l-l     I'lilin-HililiiT.    Xe\ 

0  05 

,1a.  1,  WaltC,  Ida 

Jul! 

27  AU2. 

2S 

! :                '  ■      

\iij-' 

2  sept . 

Ki m  eenaw,  Mich.. 

Lehl  Tintic,  Utah 

Sept 
\ue 

5  Aug. 

25 

0.0025 

July 

20  iug. 

Vug, 

3  Sept 

Nevada  Zinc,  Nev 

Vug 

14  Sept. 

North  Lake.  Mich 

■•  .  let. 

7 

0.002 

\im 

lti  Sept 
21  Sept 

6 
9 

0.05 

0  01 

29  Sept 

2S 

0.001 

Kic.i  Argentine,  Colo 

Aug. 

1 7  sept 

2 

0.01 

Kin  Grande  Grubstake.  Nev. 

Julie 

22  Aug. 

Aug. 

■22  Sept 

2b 

0,01 

Aug 

23  Sept 

8 
IS 

0.10 

0.005 

Sprlngneld  Tunnel,  Calif 

Aug. 

15  ...  . 

0.05 

July 
Vug 

21    Vug 
5    lug 

21 

0.0015 

Tar  Baby,  Utah 

Aug 

3  Sept 

II   01 

12  Oct. 

1- 

0   0015 

1  tab,  Culled,   Utah 

Aug 

12  Aug 

30    n  111 

5  Sept 

25    0.05 

ttolf  Mt.  Copper,  Utah 

Aug 

2  Sepl 

f.    0  005 

Auk 

30  Sepl 

211    n  mil 
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SAN  FRANCISCO  Aug.    2-1    SALT    LAKE 


Na 


;  of  Comp. 


Mta  

(.richer. . . 

Bullion 

i  aledonla 

<  inallenge  Con.  . . 

i  lonfldence 

i  mperial... 
Con   Virginia. . .  . 
( lould  A  ■ 
Bale  a-  Norcrose. 

Mexli  ;in  .... 
i  Accidental  . . . 
i  iphlr 

man..... 


j  of  Comp. 


[:■   [.I..   | 

Sierra  Nevada 

Con       .... 

Belmont 
inn  Butler. 

tnara 

Mldwa: 

■  nopal  i 

North  star 

l   ila 

■ 
Atlanta 

Booth  . 

;  on 

ac . 
B. . .. 
■ 
Jumbo  ) 

Round  "■' 

Silver  Hi  i 
Centra]  i 
Argo 

Ariz    Central 
lilt;  Jim 
Isxy  Bi 

No.  Star 
i  ■■]   . 

United  i  b 

United  WcsU-rn     . 
LONDON 


Alta  Con 

Black  .'ark 

Colorado  Mining.. 

Crown  Point 

Daly-Judge 

Emma  Cop 

Gold  Chain 

Grand  Central 

Iron  Blossom 

]  ower  Mammoth. 

May  Day 

i  Fpohongo 

Prince  Con 

3even  Troughs.  - . . 
SIlverKlngCoal'n 
Silver  King  Con. 

i  ■  ■ '  i  ■-  i  on 

i  ocle  Ham 

Yankee 


COLO.  SPRINGS    Aug.  23 


Vcacla    

Doctor  .Jack  Pot... 

I  Iktnn  (  <,n    . 



i  India !    

■  ■  erelgn.. . . 
<  iolden  (  ■■  cli  ,  , 

'  Iranlte 



ohnson 

Mary  MrKlnney., 

Portland 

Vindicator 


Name  of  Comp. 


Alaska  Gold  M 
AlasV  a  Juneau  — 
Am.Sm.ARef.,com  . 
Am.  Sm.  &  Ref..  pf. 
Am.  Sm.  Sec.  pf.  A 
Am.Sm.  Sec.  pf.  B. 

Am.  Zinc 

Am.  Zinc,  pf.  . 

Anaconda 

Itatopilas  Mln. 
Bethlehem  Steel.  . 
Bethlehem  Steel,  pf, 
Butte  &■  Superior. 

Chile  Cop 

Chlno 

Colo.  Fuel  &  Iron. 
Crucible  Steel     . 

Dome  Mines     

Federal  M.  A  S.. 
Federal  M.  &  S.,  pf. 
Great  Nor.,  ore  ctf . 
Greene  Cananea.    . 

Homestake 

Inspiration  Con. 
International  Nickel 

Kennecott 

Lackawanna  Steel. . 

Miami  Copper 

NaflLead.com.      . 
National  Lead.  pf.. . 

Nev.  Conaol 

Ontario  Mln 

(Quicksilver 

Quicksilver,  pf 

Hay  Con 

Republic  IAS,  com.. 
Republic  I&S.  pf..  . 

S  loss- Sheffield 

Tennessee  Copper.  . 

Utah  Copper 

U-S.SteeI.com.  .  . 

U.S.  Steel,  pf 

Va.  Iron  C.  A  C  . 

N.  Y.   CURB 

Beaver  Con 

Buffalo  Mines 

Butte  AN.  Y 

Butte  C.  A  Z 

Caledonia 

Can.  Cop  Corpn.. 

Cashboy 

Cerro  de  Pasco .  ,  . 

Con.  Ariz.  Sm 

Con.  Coppermlnes. 
Con.  Nev  .-Utah. 

Crystal  Cop 

First  Nat.  Cop...  . 

Florence 

Goldneld  <  Ion.. . 
Goldfleld  Merger.. 

Granite 

Hecla  Mln 

Howe  Sound 

Jerome  Verde 

Joplln  Ore  A  Spel. 


TORONTO 


■ 


Alaska  Trc'dwfl)  £5 

Burma  Corp  .  3 

Cam  A  Motor  tl 

Camp  Bird  ....  0 

hi  Oro  . 

ICsperanza. .....  0 

Mexico  Mines...]  3 

Nechl.  pfd 0 

Oroville. . .  0 

Banta  Gert'db  0 
Tomboy.. 


Adanac 

■ 

iera  Fcrlaml 

I-ake.  .  . . 
'  Way 

■ 

■ 

Newray 

VI  pond 
West  I  - 


Name  of  Comp. 


i  ui,'1 


K< 

Magma 

Majestic. 

McKlnley-Dar-Sa. 

Mother  Lode 

Nevada  Hills 

N.  Y.  A  Hond 

NfpISSlQg  Mines 

Oro 

Ray  Hercules 

Rochester  Mines. . 
St.  Joseph  Lead. . . 
Standard  S.  L..  .  . 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Trlbulllon. .  . 

United  Zinc 

White  Knob.  pf. . , 

White  Oaks 

Yukon  Gold 


Adventure 

Unneek 

Algomah 

Allouez 

Ariz.  Com.,  ctfs.. . 

Bonanza 

Butte- Bnllaklava. 
Calumet  A  Ariz.. 
Calumet  A  Hecla.. 

centennial 

Copper  Ran^e.  .  .  . 

Daly  West 

East  But'e 

Franklin 

C.ranby. . 

Hancock 

Helvetia 

Indiana 

Island  Cr'k,  coin.. 
Island  Cr'k.  pfd... 

Isle  Royale 

Keweenaw 

Lake 

La  Salle 

Mason  Valley. 
Mass 

Mayflower 

Michigan 

Mohawk 

New  Arcadian,  .    . 

New  Idrla 

North  Butte 

North  Lake 

OJIbway 

Old  Colony 

Old  Dominion 

Osceola 

Qnlncy 

St.  Mary's  M.  L. 

Santa  Fe 

Shannon 

Shattuck-Arlz 

So.  Lake 

So.  Utah 

Superior 

Superior  &  Boat.. 
^Tamarack. 

Trinity 

Tuolumne 

U.  S.  Smelting.  .  . 
rj.  s.  Smelt'g.  pf.. 
I  Utah  Apex 

j  Utah  Con 

Utah  Metal 

|victorla 

Winona 

Wolverine 

Wyandot 


BOSTON  CURB      All': 


IE 


Illn-'liam  Mlnea..  .  . 
Boston  Ely. 
Boston  &  Mont. . .  . 

Butte  &  1.  ii  i I 

.  aUn  eras 
Caliimet-Cnrliln. 
chief  Con. 

Cortez 

( Town  Reserve 

Davis-Daly 

Eagle  &  Blue  Bell 
SougbtOD  Copper, 
Iron  cape. p  pi 
Mexican  Metals. 
Mines  of  America. 
Mojave  Tungsten. 
Nat.  Zinc  &  Lead . 
\Y\  ada-Douglas. . 
New  Baltic. 

New  Cornelia 

(llilo  Copper 

Oneco, 

Haven  Copper.  .  ,  , 

Rex  Con:7 

Rllla 

United  \  erde  i  xl 


JLast  Quotations. 


Monthly    Average   Prices   of  Metals 

i  i 


January.  .  , 
.  February. 
March.... 

April 

May 

June 

July 

September 
October... 
November 
December. 

Year. .  . 


1914      1915      1916 


56.572 
57  506 
,s  in,7 
5S.519 
5S.175 
56.471 
54 , 67S 
54 . 344 
53  2  hi 


48  855 
IS  177 
:,ll  2-11 
50  -'.",ii  i 

49  915 
49  034 
17  519 
47.163 

IS  CSO 


1914      1915      1916 


4.269 
65  021 

62  9411 


50  664  19  385 

49   082  51    714 

-,!    Ml   19    '.    1 


23  70S 
23 . 709 
23  570 
23  267 
22.597 
22.780 
23.591 
23.925 
25.094 
26  373 


26.31123  675 


New  York 

London 

Month 

Electrolytic 

Standard 

Electrolytic 

1915 

1916 

1915 

1916 

1915 

1916 

13  641 

24 .  008 

60.756 

88.083 

65.719 

116    11,7 

Feb 

14  394 

26.440 

63   491 

102  667 

133.167 

Mar.. . . 

14.787 

26.310 

66 .  1 52 

107.714 

136.000 

April. .  . 

16.811 

27   895 

75  096 

124  319 

137    389 

May. . . 

18.506 

28.625 

77.600 

135  457 

152  522 

June.  .  . 

19.477 

26  601 

S2.574 

112  432 

"5  333 

137  455 

July.. . . 

18.796 

23  s65 

76   nil 

95.119 

91   409 

125    -.(111 

Aug.. 

16.941 

68   673 

82.333 

Sept. . . . 

17.502 

68  915 

85.250 

Oct.    .  . 

17.686 

72.601 

88  000 

Nov.. . . 

18.627 

77.744 

93.273 

Dec 

20.133 

80.773 

100  43 

Year. 

17.275 

16  91  0 

26  ''75 

27  597 
30 . 662 
35.477 
31 .060 

30  ooo 


New    York 

London 

Month 

1915 

1916 

1915 

1916 

34 . 260 

37.415 
48.426 
47.884 

40 . 288 
37.423 
34  389 
33  125 
33  080 
39.224 
38   779 

41.825 
42.717 
50.741 
51 . 230 
49   125 
42  231 
38.510 

156.550 
176  925 
180.141 

166  225 
162  675 
167.636 
167.080 
151    440 
152.625 
151.554 

167  670 
167.000 

175  548 

181    107 

193.609 

199.736 

196.511 
179  466 

168  357 

December 

Av.  year 

38  590 

163.960 

New    Y'ork 

St.   Louis 

London 

Month 

1915 

1916 

1915 

1916 

1915 

1916 

January.  . . 
February.  . 

March 

April 

May 

June 

July 

August. . . . 
September . 
October...  . 
November. 
December.. 

3.729 
3.827 
4  053 
4.221 
4.274 
5.932 
5.659 
4.656 
4.610 
4.600 
5.155 
5.355 

5  921 
6.246 
7.136 
7.630 
7.463 

6  936 
('.    352 

3.548 
3.718 
3.997 
4.142 
4.182 
5.836 
5.531 
4  520 
4  490 
4.499 
5.078 
5.266 

5.826 

6  164 
7.375 
7.655 

7  332 
6  749 
6.185 

18.606 

19  122 
21    8S3 
21  .094 

20  347 
25.170 
24.611 

21  946 
23    151 
23  994 
26  278 
28 . 807 

31    167 

31  938 
34.440 
34   368 

32  967 
31   011 
28   137 

Y'ear 

4.567 

22.917 

Month 

New  York 

St.    Louis 

London 

1915 

1916 

1915 

1916 

1915 

1916 

Jan 

Feb 

Mar 

April 

May.  .  .  . 
June.  . .  . 
July 

Aug 

Sept 

6.386 
8.436 
8.541 

10.012 
14.781 
21    208 
19  026 
12.781 
13.440 
12  800 
15  9112 
15.391 

16.915 
18 .  420 

Hi    846 
16.695 
14.276 
11    752 
8.925 

6  211 

8.255 
s  ;»',o 
9  837 
14.610 
21   038 
IS  856 
12.611 
1 3  270 
12  596 
15  792 
15.221 

16.745 

15  260 
16.676 

16  525 
14. 106 
11   582 

8.755 

30.844 
39.819 
44141 
49.888 
6S . 100 
100.614 
97.250 
67  786 
67.841 
66.536 
SS . 409 
89.400 

S9 .  810 
97  762 
95  04S 
99 . 056 
94  217 
r.s  .vii 
50.750 

Dec 

Year. . 

13  230 

13  054 

67  553 

New  Y'ork  and  St.  Louis  quotations, 
London,  pounds  sterling  per  long  ton. 

cents  per  pound.. 
*  Not  reported.! 

PIG  IRON  IN  PITTSBU 

RGH 

Month 

Bessemer} 

Baslct 

No.    2 
Foundry 

1915 

1916 

1915 

1916 

1915 

$13  90 
13.90 
13  95 
13  95 
13.83 
13.77 
13. 6S 
14.75 
15. 7C 
15  SC 
17. 2C 
IS.  9. 

1916 

$19.70 

19.51 
19.43 
19.45 
19.58 
19.34 
19. 2C 

January.  . . 
February.  . 
March 

S14.59 
14.55 
14  55 
14  55 
14.6! 
14   70 
14.94 
16.01 
16    86 

16  95 

17  57 
19.97 

S2 1  . 60 
21.16 
21.81 
21.65 
21.78 
21.95 
21.95 

S13.45 
13.45 
13.45 
13.45 
13.60 
13.67 
1.3.91 
15.31 
15.95 
15.96 
16.47 
18.44 

SIS 
is 
19 
18 

19 
18 
18. 

7s 
93 
80 
95 
11 
05 
95 

August. .  . 
Septembei  . 
October... . 

December. . 

Year. 

$15.82 

S14.70 

$14  9! 

tAs  reported  by  W.  P.  Snyder  &  Co 
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SYNOPSIS — As  a  preliminary  to  the  construction 
of  the  15,000-ton  Inspiration  concentrator,  a 
600-ton  experimental  mill  was  erected,  primarily 
for  the  testing  out  of  flotation.  Crushing  and 
grinding  tests  resulted  in  the  selectio7i  of  Symons 
disk  crushers  and  Marcy  ball  mills.  Flotation 
work  l<:il  hi  tin'  development  of  the  Inspiration 
machine.  Sand-concenlration  tests  led  u>  the 
adoption  of  double-decked  Deister  tables. 

In  planning  the  constructs I'  the  Inspiration  con- 
centrator, it  was  realized  from  the  very  beginning  that 
with  such  an  enormous  tonnage  to  treat,  it  would  he 
will  worth  the  time  ami  cost  to  carefully  work  out  a 
flow  -licet.     Acconlinc.lv  a  gravity  test  mill  was  erected 


possibilities  that   might  arise  through   its  systematic  in- 
vestigation, n  was  deemed  advisable  to  go  into  the  proce 
in  detail. 

A50-ton  Minerals  Separation  machine  was  firs!  erected, 
which  after  a  few  months  thoroughly  demonstrated  that 
flotation  was  applicable  to  the  c lentration  of  the  In- 
spiration ores,  hut  in  order  to  determine  better  it-  proper 
place  iii  the  flov   sheet,  a  600  ton  test  mill  was  dee 

and  erected  in   1913  on  tic  benches  of  the  c :entrator 

site,  the  grading  for  which  was  al  tin-  time  completed. 
Ore  for  the  tesi  mill  was  obtained  from  developmenl 
work  in  the  mine.  In  this  mill  careful  attention  was 
given  all  steps  of  the  process.  Several  distincl  typ 
line  and  intermediate  grinding  machines  were  pu1  through 
exhaustive  lest,-,  a-  were  also  classifiers,  tables,  dotation 
processes  and  settling  and   filtering  systems.     Numerous 


FIG.    1.    INSPIRATION    15,000-TON    CONCENTRATOR 


and  placed  in  operation  near  the  Joe  Bush  shaft  in 
November,  1910,  and  its  operation  was  continued  until 
August,  1911.  Soon  after  this,  flotation  began  to  attract 
considerable  attention  in  this  country,  and  realizing  the 

•Excerpt  from  "The  Inspiration  Plant,  Concentrator  and 
Other  Surface  Equipment."  hv  H.  Kenyon  Burch,  chief  engi- 
neer of  the  Inspiration  Consolidated  Copper  Co..  Miami.  Ariz., 
to  be  presented  to  the  September,  1916,  meeting  of  the 
A.  I.  M.  E. 


flow  shed-  imented  with,  the  final  n 

the  one  now  in   use  in   the  com  entrator. 

That  tlie  lai  31  null  method  for  worl 

lU'W  sheet-  for  I  '•  is  the  only  logical  method 

i-    i  ed    by    the   fad    that    in    nearly    every   stage   of 

the  treatment  either  an  entirely  new  machine  has 
adopted  or  a  nc  a  standard  machine  has 

been   mad-.     The   result    in   each    case  has  been  either 
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increased  effii  more  economical  arrangement. 
An  i 1 1 1 •  rest  be  made  to  substantiate 

this  point.  The  earlier  studies  and  results  from  the  first 
test  mill  seemed  to  indicate  that  it  would  be  advisable 
to  follow  hing  in  c lection  with  wet  gravity- 

ration.     Bui    in   the  light  of  later  experimental 
work  this  idea  was  dispelled  and  a  conclusion  was  reached 
that  resulted  in  the  adoption  of  finished  crushing  in  one 
machine    followed    by    a    combination    of    flotation    and 
gravity  concentration.     The    following   comparison   will 
serve  to  impress  the  difference  in  area  required  by  the 
mills: 
irst    mill    was    planned    to    have   a   capacity   of 
7,500  tons  per  2-1  hr.    This  design  indicated  a  plant  area 
of  approximately   350,000  sq.ft.,  or  a   little  over  eight 
The  mill  new  in  use  covers  an  area  of  approxi- 
mately 125,000  sq.ft.  or  a  little  less  than  three  acres,  but 
. ,  of  15,000  tons.     The  recovery  in  the  two 
types   of   plants    on    favorable    ores — that    is.    ores    not 
carrying  over   10   points  of  oxide— may  be  closely  esti- 
mated at  ;n\'  for  the  first  and  S-v;  for  the  second. 

In  order  to  account  for  the  long  period  required  for 
the  design  and  construction  of  the  plant,  it  may  be 
interesting  to  note  that  six  complete  designs  for  the 
concentrator  were  executed,  the  idea  being  to  keep  this 
work  abreast  of  the  developments  brought  out  by  the 
test  mill.  Design  No.  2  was  completed  and  a  contract 
entered  into  for  structural-steel  requirements.  A  portion 
of  the  steel  bad  been  fabricated  when  flotation  develop- 
ments pointed  to  the  fact  that  wet  gravity-concentration 
could  be  greatly  improved  upon.  At  this  point  all  work 
on  the  steel  contract  was  stopped  and  that  portion  of 
the  contracl  pertaining  to  the  concentrator  canceled. 
Although  facts  relative  to  flotation  continued  to  devel 
op.  in  July.  1913,  the  steel  design  for  the  present 
concentrator  building  was  completed.  This  building  was 
no  sooner  erected  than  very  marked  changes  in  grinding 
machinery  began  to  develop,  the  ultimate  result  of  which 
was  another  altogether  new  arrangement  for  the  entire 
mill.  A<  it  stands  today,  there  are  but  three  single 
deces  of  machinery  in  the  mill  building  occupying  the 
hat  were  originally  intended  for  them,  these  being 
the  three  electric  cranes  now  in  use.  Considering  these 
quite  remarkable  that  such  a  good,  arrange- 
ment was  found  possible. 

Test  -Mill  for  Flotation  Experiments 

During    the   preliminary    c :entration   work  done   at 

!  i      'I.  n   was  con- 

stantly kept  in  mind  that  the  particular  method  or 
machiiN  t)e  installed  in  the 

new  mill  to  be  built   later. 

The  test  mill  was  put  up  primarily  to  try  out   fl 
on  a  larg  ,    its  proper  applica 

lion   to    i  Since  the   llotation   pro 

applied    to    th<  ores    was    an 

innovation,    i  pose   that   in    its    last 

analysis  the  flo^    -  \  ■    dtogi  ther  from  one 

of  wet  concei  trati  This  did  not  prove  to  be 

aade  and  for  this  n  ason 
the  test  mill 

The  tc-t   n  ■■  .    19]  i.     xi i 

cent rate-   ■ 

rei    rd    fo 
plant.     !•   :  i  bons    >, 


the  amount  depending  upon  the  typos  of  machines  heilitj 
tested. 

hiding  i<  'if  timber,  covered  with  corrugated 
steel.  This  type  of  building  was  chosen  because  it  would 
facil  ate  changes  or  additions,  was  the  cheapest  and 
quickesl  form  of  construction  and  would  still  have  con- 
siderable  value  when  dismantled.  All  machinery  wa- 
placed  on  concrete  foundations. 

The  ore  for  fhe  test  mill  was  taken  from  a  develop-' 
inciil  shaft  and  reduced  to  3-in.  cubes  in  a  No.  8  gyratory 
crusher  located  near-by,  the  crushed  ore  being  loaded  into 
cars  which  emptied  into  a  180-ton  bin  at  the  head  of 
the  test  mill.  The  following  description  gives  the  way 
the  mill  was  first  run.  the  various  additions  and  changes1 
being  noted   in  sequence: 

Two  30-in.  apron  feeders  delivered  ore  from  the  bin 
to  an  inclined  20-in.  belt  conveyor,  which  was  equipped 
with  a  recording  weighing  machine  and  a  magnetic  head 
pulley.  This  conveyor  delivered  the  ore  to  a  36-in. 
Symons  horizontal  disk  crusher  and  a  Symons  IS-in.  line 
reduction  disk,  or  vertical  V  k  crusher.  These  two 
machines  delivered  to  a  second  20-in.  inclined  conveyM 
If  so  desired,  the  two  crushers  could  lie  bypassed,  the 
delivery  then  being  made  direct  to  the  second  conveyor. 
This  permitted  the  crushers  below  the  second  conveyor 
to  lie  tried  either  as  primary  or  secondary  machines.  The 
second  conveyor  delivered  the  ore  to  another  18-in.  line 
reduction  disk  and  a  Symons  IS-in.  roller  mill.  Water 
could  he  added  either  above  .or  below  these  crushers. 
The  ore  then  went  to  four  Ilardinge  mills,  the  feed  to 
which  was  regulated  within  suitable  limits  by  a  mechan- 
ical distributor.  Three  of  these  mills  were  s  ft.  in 
diameter  with  barrels  :i(i  in..  II  in.  and  72  in.  long,  all 
being  direct-driven  by  induction  motors.  The  fourth 
mill  was  10  ft.  in  diameter,  had  a  barrel  length  of 
28  in.  and  was  belt-driven.  All  these  machines  were 
pebble  mills  with  cither  silex  or  El  Oro  linings. 

Flexible  Arrangement  of  Test  Mill 

A  drag  classifier  followed  each  mill,  the  whole  floor 
being  so  arranged  that  each  mill  could  lie  placed  in  a 
i  losed  i  in  en  with  its  drag,  or  two  mills  and  their  drags 
run  in  tandem:  that  is.  the  lirst  mill  discharged  into  a 
drag,  whose  sands  were  delivered  into  the  second  mill, 
which  in  turn  discharged  into  the  second  drag.  The  sands 
from  the  second  drag  were  returned  to  join  the  sands 
from  the  tir-i  drag  to  form  the  feed  for  fhe  second  mill. 
The  overflows  from  the  drag  were  either  delivered  to 
eight  sand  tables  by  two  distributors  or  sent  to  other 
distributors  which  fed  eight  slime  tables  at  the  lower  end 
of  the  mill. 

Between  the  sand  and  the  slime  tallies  were  placed 
the  flotation  machines,  which  could  he  fed  directly  from 
the  drag  overflows  or  by  any  table  product.  The 
original  installation  ((insisted  of  two  Minerals  Separation 
8-compartment  flotation  machines,  one  of  50-ton  and  the 
other  of  600-ton  capacity.  By  means  of  elevators  any 
flotation  product  could  he  re-treated  on  the  slime  tables 
or  in  the  small  flotation  machine.  The  concentrates 
from  the  tables  and  flotation  machines  went  to  a  filter 
plant  containing  an  Oliver  and  a  Trent  litter.     The  dried 

'Titrates  were  loaded   into  one-ton  cars,  weighed  and 

dumped  into  a  railroad  bin  from  which  they  were  taken 
to  the  smelter.  Mechanical  samplers  were  installed  at 
important  points  and  hand  samples  taken  where  necessary. 
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The  crushing  and  grinding  experiments  were  aoi  only 
tensive  bu1  proved  mosl  interesting,  the  results  being 
id'  unexpected.  The  36-in.  disk  crusher  was  the  fore- 
inicr  dI'  the  is-in.  disk  crushers  now  installed  following 
■  gyratories  in  the  crushing  plant  situated  at  the  mine. 
As  secondary  or  intermediate  crushers— that  is.  ma- 
nes between  the  36-in.  Sj is  disk  and  the  Hardinge 

ills — the  following  were  tried  out:  The  Symons  t8-in. 
n  reduction  disk:  the  Symons  is-in.  roller  mill;  the 
•moiis  56x48-in.  ring  mill;  the  Bradley  66-in.  centrif- 
:al  roller  mill;  the  Overstrom  centrifugal  crusher;  the 
jjs-Chalmers  No.   1  hammer  mill;  and  the  Many  ball 

The  final  results  indicated  thai  the  Symons  fine  re- 
iction  disk  with  a  little  redesigning,  would  be  a  very 
irient  machine  for  the  limited  field  of  crushing  from 
ill.  cubes  to  l-inesh.  It  was  found  that  this  could  be 
ne   with   a   single    pass,    no   oversize    resulting.      The 


The    Ro  i.  bines  and    the   tests   conducted   01 

them  are  descrih  i  other  paper.1  bul   ii   is  inti 

ing  to  note  here  thai   the  following  machines  were  tried 
oni  :     Minerals  Sepa ra1  ion,   I loover  and    Efebbard   I 
the  Callow   tlotation  cells;  the   Cole-Bergman ;   and    the 
rnspiral  i uai  bines. 

The  [nspiration  mai  hine  was  devised  during  the  opera 
t  ion  of  the  tesl  mill. 

The   newly   built    concentrating   plant    is  equipped   as 

fellows:     F ■  units  with  the  Callow  machine-;  thirteen 

units  with  the  [nspiration  machines;  and  one  unit   with 
a  M  ineral    Si  pa  ra i hine. 

'Idic  drag  classifier  originally  tried  oui  proved  to  be 
too  small  for  the  tonnage  required,  the  drag  now  in 
the  concentrator  having  been  developed  from  the  small 
one. 

The  tables  tested  wen  the  Deister  double  deck  slimers, 
double-deck  sand  tables  and  lour  dei  k  .-Inner;  the  Deistei 
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ichiiie  would  not  work  well  wet,  and  it  was  found 
pessary  to  remove  all  fines  from  the  Iced  to  the  machine, 
Igrwise  a  packing  would  occur.  Consumption  of  steel 
fering  parts  appeared  low  as  also  did  power  consump- 
iii.  although  no  definite  data  on  these  two  points  were 
aired. 


single-deck  slimer,  double-deck  sand  table  and  No.  I 
sand  machine;  and  the  Wilfley  No.  6  table  with  decks 
arranged  lor  both  -and  and  slime.  The  Deister  double 
deck  sand  table  wa-  adopted,   198  being  installed. 

This  sketch  of  the  test  mill  necessarily  cannot  attempl 
to  describe  tests  of  the  many  small  things  experimented 


The   Marey  mill  also  proved  to  be  a  most  excellent     with,  such  as  shaking  screens,  Caldecoti  cones,  samplers 


termediate  crusher,  handling  as  high  as  800  tons  of 
-in.  Iced  and  under  to  pass  an  S-inesb  screen  without 
■turn  of  oversize. 

To  compete  with  the  four  Hardinge  mills  a  6x20-ft. 
Chalmers  &  Williams  tube  mill  and  an  8x5-ft.  ball  mill 
iere  installed.  The  latter,  a  Marey  mill  using  5-in. 
iaiuetei-  steel    balls,   wa.-   placed    in   a   closed    circuit,   as 

ere  the  pebble  mills,  ami  gave   mi\    g !    results.     It 

rag  next  tried  on  a  Iced  from  the  36-in.  disk  crusher 
nil  then  on  a  feed  direct  from  the  gyratory.  These 
\periinents  definitely  demonstrated  that  only  three  re- 
lictions were  necessary — a  gyratory,  followed  by  a  disk 
rusher  and  hall  mills  in  a  closed  circuit.  This  is  the 
mmgement  now  installed  in  the  present  plant. 
Several  different  classifiers  were  tried  in  the  ball-mill 
reuit.  a  duplex   Dorr  classifier  finally   being  adopted. 


feeders,  slope-  of  launders  and  conveyors,  or  the  necessa  i  ■ 
efforts  to  work  out  improvements  on  the  new  machine-. 

The  ore  from  the  mine  crushing  plan!  is  hauled  in 
1  t-car  tram-  to  the  i  on  i  mi  rator  over  the  trestle  shon  q 
in  Pig,  1.  mid  is  dumped  into  the  bins,  which  have  a 
capacity  of   12,000  tons,  or  670   ti  "       These 

Inn-,  best   shown  in    Fig    '-'.  are  of  the  suspension   I 
are   filled    from   the   doi  above   and   extend    the 

full  length  of  the  mill,  300  ft.  The  mill  is  made  u 
of  18  units,  similar  in  equipment  except  for  rhe  differ  ti  ■ 
in    the    flotation    department.      Eighteen    30-in.    apron 

feeders    on  of    the    bin     \'ri'A    tie-    ore    to 

20-in.   inclined   conveyor  belts   traveling  at    150    ft.  per 
mjn.     W'eigl  installed  on  these  belts   re  ord  the 

'"History   ot  cess  at    Inspiration."   by  Dr. 

Rudolph  Ga  1916.  "Bulletii   "   A.  I.  M.  E. 
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amount  of  ore   fed   to   each    unit.     The   conveyors   dis- 

into  hoppers  where  a  split   is  made,  half  of  the 

Peed  going  to  the  north  ball  mills  and  half  to  the  south 

mills,   the    tra  •     made   through   launders   with 

casl  iron    Lin  <■•  ing  a    slope   of  45°. 

The  ball  mills  arc  direct  driven  through  herringbone 

■  hp.   induction   motors.     There  are  two  hall 

mills  to  each  unit,  which,  with  two  6x27-ft.  duplex  Dorr 

classifiers,  form  a  closed  circuit  on  oversize.     The  mills 

diameter  of  8  ft.  and  a   barrel   length  of  6  ft. 

Owing  to  some   irregularities    in    starting   up    the    new 

plant,   the   work   of   the   ball    mills  has   been   somewhat 

uneven,    bu1    it    is   expected    that    the    final    product,   or 

overflow    from   the   classifiers,   will   run  about    I'-'i    on 

a  48-mesh  screen. 

Outline  of  Coni  entrator   Flow  Sheet 

The  mills  are  symmetrically  arranged  about  a  center 
line  passing  through  the  conveyor  hoppers,  the  classifiers 
being  placed  between  them.  Reference  to  the  flow-sheet, 
Fig.  3,  will  make  clear  the  following  description:     The 
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FIG.    ::  OF   ONE    UNIT,    INSPIRATION 
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The  overflow  from  the  Dorr  classifiers  goes  to  the 
flotation  machines,  shown  in  Pig.  1.  of  which  there  are 
three  types  now  in  operation.  Generally  speaking  the 
flotation  machines  make  a  clean  concentrate  which  goes 
to  the  filter  plant,  a  middling  which  goes  to  drag  classi- 
fiers, ami  a  tailing  which  goes  to  waste. 

The  sands  product  from  the  drag  classifier  goes  to 
launders  equipped  with  hydraulic  sorting  columns  which 
furnish  a  classified  Iced  I'm-  11  double-deck  sand  tables, 
shown  in  Fig.  5.  These  tables  make  two  products,  the 
concentrates  joining  the  flotation  concentrates  in  the 
filter  plant  and  the  tailings  going  to  waste.  Further 
treatment  "1  a  middling  product  from  these  tables  is 
contemplated,  ami  studies  have  been  made  along  this 
line,  but  as  yet  no  definite  decision  has  been  reached. 
Throughout  the  mill  adequate  provision  has  been  made 
for  sampling.  As  the  subject  of  flotation  is  to  be  taken 
ii]i  in  detail  in  another  paper,  just  enough  will  be  given 
here  to  bring  out  the  part  the  process  plays  in  the 
genera]  scheme.  The  How  sheets  for  the  two  processes 
differing  somewhat,  each  will  he  considered  separately. 

Flow  Sheet  with  Callow  Flotation  Cells 
A  unit  installation  of  these  machines  consists  of  a 
total  of  28  cells,  which  for  sake  of  compactness  are 
grouped  into  sets  of  four  cells  each,  individual  cells  being 
'::  ft.  :1U  in.  by  10  ft.  2  in.  Of  this  total.  S  are 
roughers,  10  are  used  for  re-treatment,  and  I  are  cleaners, 
the  arrangement  of  the  group  being  such  that  all  feeds 
and  product-  except  two  arc  handled  by  gravity.  These| 
two  :ii-r  elevated  by  sand  pumps.  The  Callow  cells 
installed  in  this  plant  make  two  products,  a  concentrate 
and  ■'ia. tailing. 

•  The  overflow  from  the  Dorr  classifiers  between  the| 
hall  mills  first  undergoes  a  roughing  treatment  in  tin 
eight1  roughers.  Here  the  two  products  are  a  concentrate] 
which  goes  to  the  four  cleaner-  and  a  tailing  which1 
goes  to  a  large,  specially  designed  drag-classilier.  a 
detailed    description   of  which   will   be  given    later.     The 

entrate   from  the  cleaners  is  a    finished   product  and 

goes   to    the    filter   plant.     The    tailing    from    these   cells 
is  pumped  hack  into  the  rougher  cells  lor  a  second  passage, 
through  the  system.     The  tailing  from  $\e  rougher  cells 
is  classified    in    the   drag   classifier   into   two   product-,   a 
sand   and  a   slime  overflow,  the  sand   being  still  further  : 
prepared    for  table  concentration  in  hydraulic  classifiers..! 
The   overflows    from    both    the    drag   anil    the    hydraulic 
classifiers   are    united    and    pumped    back   to    the    10    re- 
treatment  cells,  the  c :entrate  from  which  goes  to  the 

cleaners  and  the  tailing  to  waste. 

Flow  Sheet  with  Inspiration  Flotation  Machines 
Except  for  a  special  arrangement  in  one  unit,  the  only 
difference,  between  units  using  Inspiration  machines  and 
those  using  Callow  machines  is  found  in  the  flotation 
department.  From  a  metallurgical  standpoint  the  dif- 
ference here  it  not  radical.  In  a  lew  words  the  essential 
diffi  rem  e  can  be  stated  as  follows: 

The  [nspiration  system  makes  use  of  but  two  machines 
per  unit,  a  rougher  and  a  cleaner  placed  end  to  end.  as 
clearly  shown  in  Figs.  :.'  and  I.  These  are  each  designed 
lo  allow  a  free  passage  of  the  feed  from  the  upper,  or 
iced,  end  lo  the  tailing,  or  discharge,  end.  during  which 
passage  the  Iced  is  subjected  to  tin'  frothing  action  of 
several  compartments.  Because  of  the  large  number  of 
compartments    (10   for   the   rougher)    it    has   been   found 
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thai  a  tailing  can  be  made,  whose  slimes  do  no1  require 
re-treatment  as  is  the  wise  in  the  Callow  system.  The 
pands  contained  in  the  rougher  tailing  are  subjected  to 
table  concentration.  The  tailing  from  the  cleaners  is 
pumped  back  to  the  roughers  for  a  second  treatment. 

Several  mechanical  features  have  been  introduced  that 
are  expected  to  keep  the  cost  of  operation  at  a  minimum. 
The  arrangemenl  is  simple,  requires  a  minimum  of  floor 
space  and  is  easily  attended.  The  very  large  capacity 
attained  is  an  important  feature. 

Both  the  flotation  and  table  concentrates  receive  the 
game  treatment.  From  the  concentrator  they  are  either 
elevated  or  flow  by  gravity  into  the  live  60-ft.  and  three 
80-ft.  Dorr  tanks,  placed  on  both  sides  oi  the  elevator 
Ixmse.  Here  the  moisture  content  is  reduced  to  about 
.Mi1,.  The  thickened  produd  is  drawn  oil'  through  the 
bottoms  into  launders  and  conveyed  through  tunnels  to 
bucket  elevators,  which  raise  it  to  the  top  of  the  elevator 
house,  where  it  is  distributed  to  six  ()li\er  filters. 

The  overflow  from  the  Dorr  tanks  is  practically  clear 
ami  flows  to  the  return-water  sump.  The  filters  are  of 
Btandard  Oliver  type,  the  drums  being  11"  ft.  6  in.  in 
diameter  and  12  ft.  long.  Alter'  leaving  the  filters  the 
i  on  cent  rates  have  a  moisture  content  of  aboul  1 1 ' , .  The 
arrangement  is  such  that  a   single  20-in.  conveyor   belt 


associate    was    nol    entitled 

merely  because  the  latter  concealed  the  resull  of  develop- 
ment work  i  i  at  ive  value  ol  tin 

erty,  where  such  work  disi  losed  no  ne«  or  different  c li- 

tion  from  those  ahead;,  known  to  the  conveying  coowner. 
(Richardson  vs.  Heney;  l-'i  Pacific  Reporter,  980.) 

y. 
C^albsiira  Ore  Kxqpofffts  Iirac  meases 
Cuban  ore  exports,  all  of  » Inch  arc  absorbed 
United  States  increased,  as  reported  by  the  United  States 

Department  oJ  Commerce,  fr I'M  I  to  1915,  as  follows: 

I  ron  ore  from  665,248  tons,  valued  at  $2,261,8-1  I.  to  ','■"'■,- 
830  tons,  valued  at  $2,378,635;  copper  ore  from    1:3,268 
tons  valued  at  $1,081,712,  to  58,488  tons,  valued  at  $1,- 
794,344.    Manganese  ore  was  newly  exported   in    L915 
5,]  1  I  tons,  valued  at  $87,297. 


A  successful  blast,  made  at  the  Frazier  ballasl  quar- 
ries, Frazier,  \V.  V'a.,  is  reported  in  the  Aug.  '.'■''  issue  of 
the  Pa  Pont  Magazine.  The  blasl  consisted  of  twenty- 
four  5%-in.  churn-drill  holes  varying  from  65  n.  to  121 

ft.   in  depth.     About  the  center  of  the   face  at    the  I. oil 

there   were   drilled    thirlv-foiir    LG-ft.   snake   hole-,    which 


FIG.  4.    FLOTATInN  SECTION  OF  .MILL 

Raveling  at  UK)  ft.  per  min.  takes  the  concentrates  away 

from  the  filters  and  delivers  them  to  a  railroad  bin  of 
the  tank  type,  -ecu  at  the  lower  end  of  the  mill  in  Fig.  1. 
Here  they  are  loaded  into  hopper-bottomed  steel  ears  of 

I'.u-t opacity.    A  350-ft.  tram  shed  protects  the  loaded 

cars  from  heavy  rains  and  winds. 

(To  lie  i  'oncluded ) 
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i    shot,    to    relieve   a 


1  I    ft.   apart    and    had   an 
gelatin  6095    and 
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Bt  A.  I..  11.  Stki  i  i 
Although  it  is  a  general  rule  of  law  that,  in  negotiating 
with  each  other  for  sab'  of  their  interests,  an  ownei  of 
an  interest  in  mining  property  owes  a  duty  to  his  asso- 
ciate  not  to  conceal  am  material  fact  bearing  on  the 
value  of  the  property  which  both  as  coowners  are  equally 
entitled  to  know,  the  Arizona  Supreme  Court  hold.-  that 
one  who  deeded  his  interest  in  mining  property  to  his 
•Attornej  at  law,  ^J1'  Securitj    Building,  Minneapolis,  Minn. 


were    loaded    and    tired    with    the 
heavy    toe   at    that    point. 

The  bole-  urere  -paced  16  to 
average  burden  oi  22  ft.  Red 
Red  Cross  I  tra  :;'.  dynamite  were  the  explosives  used, 
Nearly  all  the  hole-  were  double-loaded  with  usually  a 
12-ft.  luvak.  Cordeau  Bicl  ford  was  used  in  each  hole  to 
detonate  the  explosives. 

In  all  the iv  was  used  in  well  hole-  7,900  j i ,.  ,,i'  Red  Cross 
i.ie,    gelatin,  which  was  v»^<l  for  bottom  loads,  ami 
lb.  of  Red  Cross  Extra  33$  dynamite.    A  < 
33' ,     l     i  a  used   in   loading  the  snake  holes. 

There  was  64,000  tons  of  rock  -but  down  in  this 
well  broken  and  di  tand  loading. 

v 

Tin-    Japan     tlumlnum    Manufacturing'    Co.,    which    has    re- 
cently been   floated   by  Tokyo,  Osaka,  ate]   Nagoya  capil 
With  capital  o  0)  is  building  a  factory  at 

uburb  ol  Nagoya.      It    is  to   lie  completed   hi 
.Inly,  atttl  operations  are  to  be  started  in  August. 
The    management    of    the    company    intends    at    the    start,    the 
"Japan  Chronicle''  states,  to  turn  out  about  250  tons  a  year. 
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SYNOPSIS — .1    description  of  some  of  the   un- 
usual mining  methods  in  use  at  the  Mount  Lyell 
property.    Stoping  methods  an  described,  and  the 
■  oj  facilitating  ore  movements  explained. 

The  mining  methods  employed  in  the  Mount  Lyell 
Mining  and  Railway  Co.'s  mines,  Tasmania,  are  perhaps 
less  known  to  the  mining  world  than  those  of  other  im- 
portant districts,  owing  to  the  geographical  remoteness 
and  isolation  of  the  Mount.  Lyell  held,  but  they  present 
many  features  that  are  unusual  and  should  be  of  interest 
to  the  mining  engineer. 

Typical  mining  is  carried  out  on  an  open-stope  system, 
of  which  the  outstanding  feature  is  that  the  ground  is 
so  worked  as  to  be  largely  self-supporting  by  virtue  of 
domical  form  given  to  the  stope  roofs.  It  is  locally 
termed  'Till'*  stoping,  but  such  terms  as  "dome  stoping" 
or  "arched-back  stoping"  would  be  more  appropriate  and 
descriptive.  The  Mount  Lyell  pyritic  body  lends  itself 
i"  the  adoption  of  the  system  in  its  simplest  form,  and  a 


strong  and  has  a  marked  and  regular  underlay  and  forms 
an  excellent  "skewback"  for  the  stope  arches.  The 
hanging  wall  is  of  the  typical  gray  micaceous  schist  of 
the  district,  which  flakes  off  fairly  readily  and  rarely  has 
much  strength;  it  is  irregular  in  underlay,  varying  from 
nearly  horizontal  to  nearly  vertical,  necessitating  that  the 
stoping  method  adopted  must  provide  for  its  being  in- 
herently weak  and  make  special  provision  for  the  excava- 
tion of  the  ore  below  it. 

The  orebody  has  a  general  southwesterly  underlay  of  j 
26°  from  the  vertical  between  the  surface  and  No.  7 
level,  and  thence  donwards  it  flattens  considerably.  From 
the  outcrop  down  to  No.  5  level,  a  vertical  distance  of 
350  ft.,  it  has  been  extracted  almost  completely  by  open- 
cutting,  except  in  its  two  extreme  ends.  The  portion 
below  No.  .")  level  is  being  worked  for  a  depth  of  250  ft. 
by  underground  mining.  Its  size  varies  considerably  at 
each  level,  chiefly  because  of  irregularities  in  the  hanging 
wall  above  referred  to. 

The  conditions  under  which    underground   extraction 
was  inaugurated  presented  unusual  opportunities  for  at- 
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FIG.    1       STOPE  ARRANGEMENT  AT  11T    LYELL 


on   of   stoping   in   this   mine   will   serve  best  to 
te  it.  while  later  reference  to  details  of  practice  in 
the  North  Lyell  mine  will  indicate  how  it  may  be  varied 
I  more  difficult  circumstances. 

The  Mor\  i  L^  i.i.i.  Oke 
The  orehody  in  the  .Mount  Lyell  mine  is  a  huge  mass 
of  cupriferous  iron  pyrites,  irregularly  elliptical  in  shape 

in  horizontal  section,  and   with   il sception  of  a  few 

schist  intrusions,  is  i  homogeneous  and  solid  in 

character,  though  denser  and  harder  on  the  fool  wall 
the  hanging-wall  side.  The  walls  are  well  defined, 
the  foot  wail  being  formed  by  the  contact  conglomi  rate, 
although  that  rock  is  almost  invariably  separated  from  the 
pyrites  by  a  band   of  schist  of  varying  thickness:  it   is 

»A  paper  by  I:  M.  Murray,  read  before  the  Australian 
Institute  of  Mining  Engineers  and  published  in  "Proceedings" 
N.  S.,  No.   19,  1915. 


tacking  the  orebody  by  some  completely  predetermined 
method,  in  that  its  size  and  shape  had  been  already 
ascertained  by  contour  drives  at  Nos.  5,  6  and  8  levels  and 
were  also  partly  known  at  No.  T  level,  while  the  body  itself 
below  No.  5  level  was  absolutely  intact.  As  a  matter  of 
fact,  the  complete  scheme  of  working  that  has  been  carried 
out  was  designed  in  the  office  before  a  shot  was  fired  in 
the  mine,  and  the  original  design  has  been  followed  prac- 
tically without  any  modification. 

The  method  adopted  is  to  cut  up  the  body  at  each  level 
into  suitable  stoping  sections,  divided  by  pillars  of  solid 
ore  25  ft.  thick,  which  are  continuous  in  vertical  planes 
throughout  the -mine,  there  being  two  transverse  pillars 
100  ft.  apart,  and  also  two  longitudinal  ones  75  ft.  apart, 
as  shown  in  Fig.  1.  These  pillars  develop  stoping  areas, 
which  they  either  circumscribe  entirely,  or  which  are 
bounded  partly  by  them  and  partly  by  the  natural  walls. 
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Thi;  area  of  cadi  stope  being  thus  outlined,  sill-floor 
gtoping  hi  each  section  is  commenced  from  some  con- 
venient point  of  attack  and  the  ore  beaten  oul  for  a 
height  of  about  12  ft.,  the  back  being  left  flat  and  tem- 
porarily supported  by  stacks  where  necessary;  these  are, 
however,  not  extensively  required.  Where  the  underlay 
is  considerable,  small  isolated  pillars  are  left  under  the 
hanging  wall  to  provide  strength  in  case  of  erratic  Hat- 
pining. 

Thaveling  Ways  \m>  Mullock  Passes 
When  the  sill-floor  stope  has  been  well  advanced,  a  rise 
is  put  up  from  a  central  position  to  connect  with  the 
mullock1  pass  at  the  level  above,  and  the  construction  of 
the  galleries,  or  traveling-ways,  is  commenced.  These  are 
laid  (Hit  with  special  regard  to  the  placing  of  ore  passes 
adequately  to  serve  the  overhead  stope,  and  usually  com- 
prise one  main  gallery  leading  direct  to  the  ore-shaft,  with 
cross  galleries  at  right  angles  to  it  and  21  ft.  apart  center 
to  center,  extending  to  the  walls  or  pillars,  as  the  ease 
may  be.  The  galleries  are  constructed  of  strong  square- 
set  timber,  forming  cubical  cells  ~>  It.  center  to  center, 
and  8  ft.  6  in.  high,  the  legs  being  special!)  large-  often 
from  2  ft.  to  2  It.  6  in.  in  diameter — in  order  to  provide 
good  seating  for  the  caps  and  struts  and  afford  stability 
against  the  How  of  mullock  during  the  initial  filling  oper- 
ation-. The  sills  of  these  sets  are  laid  down  on  heavy 
round  lagging  15  ft.  long  and  8  to  10  in.  in  diameter,  to 
facilitate  picking  up  the  level  subsequently.  The  legs  are 
temporarily  stayed  in  position  by  raking  props.  The  sets 
are  covered  over  on  top  with  a  double  layer  of  heav] 
round  lagging  laid  transversely  on  stringers  placed 
longitudinally  along  the  struts.  The  floors  of  the  panels 
Formed  between  the  cross  galleries  are  also  covered  with 
heavy  round  lagging,  laid  breaking  joint,  and  the  portion 
of  the  stope  around  the  central  mullock  rise  is  then  read] 
to  receive  filling. 

To  facilitate  this  the  bottom  of  the  rise  is  given  a  wide 
bellmouth  when  commenced,  so  that  when  filling  is  first 
passed  down,  it  can  be  spread  over  a  considerable  area. 
The  sides  and  tops  of  galleries  having  been  lined  with  old 
coke  bags  to  prevent  fine  material  escaping  through  them, 
mullock  is  ran  in  and  allowed  to  till  as  much  of  the 
nearest  panels  as  possible  and  so  support  and  cover  the 
adjoining  gallery  timbers,  and  everything  is  then  in  readi- 
ness for  the  first  overhead  stope  to  be  commenced.  This 
is  undertaken  from  the  rise,  working  outward  and  down- 
ward in  all  directions,  enlarging  the  original  bell-mouth 
into  a  small  domical  chamber.  Mullock  is  then  again 
run  in,  covering  further  portions  of  the  sill  floors  and 
timbers  and  forming  a  cone  below  the  rise  from  which  to 
begin  further  breaking  operations.  When  several  small 
stopes  have  been  taken  off  in  this  manner,  a  fairly  large 
dome-shaped  chamber  containing  a  corresponding  con.'  of 
filling  has  l„.,.n  formed,  and  the  stope  is  then  well  opened 
up  for  vigorous  ore-breaking,  the  domed  roof  eventually 
covering  the  whole  of  the  sill-floor  area  and  having  for  its 
abutments  the  pillars  or  foot  wall,  as  shown  in  the  illus- 
tration in  which  the  development  of  several  stope 
indicated  by  means  of  contours. 

The  multiplicity  and  placing  of  ore-passes  is  a  spei  ial 
feature  of  the  system,  and  their  construction  is  taken  in 
hand  immediately  prior  to  each  mullocking.  They  are 
built  of   10-in.  round   or  split   timber  joggled   ai   end-. 

'Mullock. — Country  rock   or  waste. 


their  size  '"Mi     i.  ■  I   ■  lci  ich  side  ol 

the  galleries  at  such  distances  thai  theii  centers  are  about 
15  ft.  apart  horizontally,  the  close  spacing  reducing  the 
handling  of  the  ore  in  the  stope  to  a  minimum,  and 
also  rendering   the  wear  on   the  timbers  very    much   less 

than  would  be  the  case  were  all  i! 'e  broken  handled 

into  fewer  passes.     As  the  height  of  the  stope  increases, 
however,  and  the  slope  of  the  filling  becomes  greater,  th 
ore  can   he  conveniently    bandied  over  greater  di  tance 

-ami  soi f  the  passes  are  then  discarded,  being  allowed 

to  fill  completely  with  mullock.    The  ones  discarded  are 

naturally  those  situated  toward  the  central  port I  tin 

-tope,  those  on  the  periphery  being  rigidly  maintained. 
although  it  i-  an  essential  feature  of  the  system  that  the 

ore    i-   not    made   lo   -ra\  Mate   to    the    bottom    ol'   the    slope   . 

as  is  generally  the  case  with  "nil"  systems,  hut  can  he 
readily  shoveled  or  raked  direct  into  a  pass,  whatever  it- 
position  in  the  -lope  may  he. 

Prior  to  each  mullocking  each  pa--  i-  built  up  io  the 
back,  against  which  it  i-  wedged  lor  support,  and  the 
logs  are  further  held  in  position  bj  vertical  timbers  placed 
against  the  sides  and  ends,  those  on  the  downhill  side 
being  strutted  with  raking  prop-  to  withstand  the 
of  the  mullock  ;i-  it  is  being  run  in.  As  in  the  case  of 
the  galleries,  the  out-ides  of  the  passes  are  lined  with  old 
bags  to  prevent  the  passage  of  fine  material  between  the 
logs.  Passes  contiguous  to  pillars  ami  over  the  central 
portion  of  stope  are  kept  vertical,  and  those  adjacent  to 
walls  are  pulled  over  to  conform  to  the  underlay  of  same, 
except  in  cases  where  the  hanging  wall  i-  very  flat,  when 
the\  are  discarded.  The  vertical  one-  do  not  requin 
inside  lining,  but  where  there  is  anj  considerable  underlay 
the  lowei  side  and  end-  are  sheathed  with  8x2-in.  plank- 
ing to  ] i revei n  the  wearing  awaj  of  the  logs.  Immediately 
below  the  mullock  rise  a  special  pa—  is  constructed  for 
transferring  mullock  to  the  level  below.  This  is  sheathed 
with  8x2-in.  planking,  and  has  a  manway  partitioned  off. 
Manways,  3x3  ft.,  are  also  built  in  each  corner  of  the 
stope.    Where  necessary,  individual  passes  are  built  up  to 

the   hack   as   sto] i    proceeds,   to   serve   temporarily    as 

stacks  for  supporting  weak  or  heavy  portion-  of  hack. 
All  timber  used  for  pass-building  is  thrown  down  the 
mullock  rise  from  the  level  above,  reducing  the  handling 
cost,  to  a  minimum. 

Methods  oi    S  cope  Filling 

Mullock  for  filling  purposes  1-  obtained  from  the  open- 
cut,  where  it  is  broken   in  the  ordinary    •se  of  1 

burden  removal,  and  if  not  utilized  in  tin-  way.  would  he 

tipped  to  spoil,  as  was  the  case  prior  to  the  eon 

ment  of  underground  mining.  It  i-  delivered  direct  from 
wagons  int..  each  of  the  passes  leading  to  the  stopes  as 

required,  water  being  simulta usly   led   into  the  pa--. 

-o  that  w  hen  it  ion  In-  it-  destination,  it  has  a  consistency 
similar  to  that  ol'  we1  concrete.     The  flow  of  mulloi 
controlled  by  a  chute  door  at  the  level  immediate!)  a 
the  -tope  to  which  11  i-  proceeding,     ruder  favorable  eon 
ditions — that  1-  to  1  s  stope  ha-  been  well  opi 

up  and  the  requisite  slope  of  hack  attained — about   "'•' , 
of  the  mullock  required  to  lill  it  will  run  into  positio 
itv  alone,  the  onlj   labor  expended  being  that  0 
and  somi  I  mes   two  men  per  shift   controlling   tl 
head  chute  and  into  some  of  the  larger  stopes  a  quantity 
of  5,000  yd.  (broken)   is  sometimes  delr 
ing.     When  the  stage  i-  reached  that  the  mullo    ; 
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to  distribute  itself  by  gravity,  a  gang  of  mullockers  pro- 
ceeds with  ilic  work  of  leading  it.  to  the  remote  comers, 
which  is  effected  by  laying  timber  slides  of  8x2-in.  planks 
from  the  pass  to  the  place  to  be  filled.  The  wet  mullock 
travels  readily  along  these  slides,  even  when  laid  with 
very  slight  inclination,  with  but  little  assistance  from 
men  stationed  with  shovels  at  intervals  along  their  length. 
Over  the  central  portion  of  stope  the  tilling  is  allowed  to 
reach  to  within  a  foot  or  two  of  the  hack,  leaving  sufficient 
space  to  permit  of  the  next  layer  of  ore  to  be  shot  down 
and  fall  freely.  Under  the  hanging  walls  and  near  the 
pillars  it  is  allowed  to  run  right  to  the  hack,  and  so  afford 
direi  I  support.  The  character  of  the  tilling  is  such  that, 
when  mixed  with  water,  it  soons  sets  very  hard,  requiring 
picking  to  break  it.  and  it  subsides  very  little  after  being 
put  in.  In  fact,  in  cases  where  it  has  been  necessary  to 
make  excavations  in  it,  it  has  been  found  to  stand  readily 
with  high  vertical  and  even  overhanging  faces.  For  this 
reason  it  has  been  considered  unnecessary  to  place  lag- 
ging againsl  the  pillars,  as  no  difficulty  is  anticipated  due 
to  "running"  when  these  are  being  extracted.  When 
mullocking  is  nearing  completion  fine  material  only  is 
run  in  in  older  to  fill  up  the  interstices  between  the  large 
fragments  and  so  form  an  even  surface  upon  which  to 
break  down  the  ore.  This  surface  can  be  readily  scraped 
down  when  the  stope  is  being  cleaned  up  prior  to  the  next 
mullocking.  thus  insuring  that  none  of  the  broken  ore  is 
lost. 

When  breaking  and  mullocking  operations  are  carried 
out  alternately,  as  already  described,  all  production  from 
the  stope  necessarily  ceases  during  the  latter  operation, 
and  this,  in  the  case  of  large  stopes,  means  considerable 
interference  with  the  total  mine  output.  This  interrup- 
tion, however,  can  he  overcome  by  so  working  the  stope 
that  only  half  of  it  is  beaten  out  at  a  time,  then  erecting 
at  tin'  rise  a  barricade  which  will  direct  the  filling  to  the 
depleted  portion  while  the  second  half  of  the  stope  is 
being  worked,  and  this  is  now  the  ruling  practice  in  the 
larger  stopes  of  the  mine. 

Reaching  the  Overhead  Level 

The  highest  portion  of  the  stope  being  always  at  the 
mullock  rise,  it  is  here  that  the  overhead  level  is  first 
reached.  The  method  of  "picking  up"  is  to  flatten  off.  the 
apex  of  ih,.  cone  of  filling  at  a  convenient  height  for  one 
set  of  timber — usually  about  <>  ft.  below  the  overhead 
-and  mi  form  a  base  on  which  to  erect  the  5x5-ft. 
picking-up  sets.  The  leveled-off  area  is  covered  with 
heavy  round  lagging,  which  serves  to  spread  the  pressure, 
and  on  this  the  -ill  timbers  of  the  sets  are  laid.  The 
filling  forms  a  linn  and  almost  unyielding  foundation, 
being  even  more  than  ordinarily  consolidated  in  this 
die  to  the  ramming  action  of  the  mullock  dur- 
ing the  running  of  the  pass.  When  the  sills  have  been 
laid  inn  eloM   and  around  the  rise  the  collar  of 

broken  away,  and  the  overhead  lagging  caught, 
up  on  square  set-  erected  on  tin.  sills,  and  securely  packed 
and  wedged  up,  stringers  being  used  on  top  of  the  sets 
where  necessary.  A-  each  succeeding  stope  is  taken  off, 
the  picked  up  area  is  increased  by  the  addition  of  one  or 
more  rows  of  set  around  those  already  in  position,  each 
successive  mullockii  ig  the  area  of  the  flat  base 

nn  which  they  an  ere*  ted. 

By  m<  les  the  mullock  required  for  the 

lower  portion,-  of  the  stope  i  in  be  directed  from  the  chute 


at  the  overhead  level  through  the  picking-up  sets  to  the 
summit  of  the  rill  and  will  flow  in  this  way,  by  gravity 
alone,  over  a  radius  of  20  ft.  (horizontal)  round  the  pass 
in  every  direction.  When  the  picked-up  area  extends 
beyond  this  limit  the  How  needs  to  lie  assisted  on  the 
slides  by  a  certain  amount,  of  shoveling,  and  the  tilling 
is  handled  in  this  manner  until  a  radius  of  30  ft.  from 
the  pass  has  been  attained,  it  being  only  the  portion  of 
the  stope  beyond  this  limit  that  requires  its  filling  to  be 
Transported  by  trucking.  As  the  picking-up  sets  are 
stood  as  many  as  possible  are  packed  tight  with  filling, 
only  those  required  to  form  passageways  for  the  mullock 
slides  being  left  open.  The  ore-face  round  the  timber  is. 
always  kept  steep,  being  the  upper  limit  of  the  sloping 
side-  of  the  stope,  and  this  insures  that  there  are  no  thin 
plates  or  crusts  forming  the  roof  of  stope  and  floor  of 
overhead  level,  and  consequently  no  weakness  or  danger 
of  collapse  of  the  latter  on  this  account.  The  portion  of 
the  level  picked  up  in  this  manner  gradually  subsides  to 
a  small  extent,  the  subsidence,  however,  rarely  exceeding 
more  than  about  12  in.,  and  is  always  uniform,  very  little 
disturbance  of  the  level  timbering  being  noticeable. 

The  Cost  of  Stopixu 

In  the  general  work  of  ore-breaking  3-in.  piston 
machine  drills  are  used,  each  being  operated  by  one  man, 
and  two  machines  working  in  close  proximity,  so  that  the 
drillmen  can  assist  each  other  in  lifting,  etc.,  the  shovelers 
being  also  available  for  this  purpose.  Commencing  at.  the 
rise,  and  working  outward  and  downward,  the  holes  drilled 
are  roughly  parallel  to  the  slope  of  the  filling  and  are  all 
consequently  down  or  "water"  holes,  which  conduces  to 
leaving  a.  clean  back  and  also  minimizes  dust.  A  water- 
jet  is  used  with  each  machine.  The  ore  usually  breaks 
big,  and  is  reduced  to  a.  convenient,  size  for  spalling  by 
"popping"  with  hammer  drills,  and  sometimes  by  "blis- 
tering." When  approaching  any  flat  hanging  wall  the 
work  is  planned  as  far  as  possible  to  cause  the  ore  to 
settle  on  the  filling  in  large  masses,  when  it  can  he  worked 
out  in  safety,  thus  avoiding  the  necessity  of  working 
under  "shells"  of  ore  too  thin  to  be  self-supporting. 
The  layer  of  ore  taken  out  in  each  "break"  is  usually 
8  ft.  thick,  measured  normally  to  the  slope  of  the  filling, 
and  is  generally  taken  out  actually  in  two  layers,  the 
machines  going  over  the  whole  of  the  hack  twice.  In  any 
place  where  the  roof  appears  to  need  special  support 
stacks  are  erected,  but  they  are  rarely  required,  and  ore- 
passes  are  frequently  built  up  to  the  hack  as  substitutes. 

The  leading  features  id'  the  system  are  shown  in  the 
figure,  which  is  a  vertical  section  through  two  adjoining 
stopes,  one  on  the  foot-wall  side  and  the  other  on  the 
hanging-wall  side  of  the  orebody,  separated  by  a  pillar. 
The  see|  urn  as  drawn,  is  based  upon  an  actual  working 
section,  hut  certain  modifications  have  been  made  to  fully 
illustrate  various  details  already  described.  The  hanging- 
wall  stope  is  shown  as  it  would  appear  just  after  ore- 
breaking  has  been  finished  over  its  entire  area,  the  stope 
being  ready  for  pass  building  and  for  the  running  in  of 
filling.  The  foot-wall  stope  is  shown  as  it  would  appear 
immediately  after  tilling  operations  have  been  completed, 
and  when  ore-breaking  is  about  to  be  recommenced.  The 
central  portion  of  this  stope  is  shown  picking  up  the 
overhead  level.  In  each  stope  the  mullock-pass  is  shown 
logged  up  through  the  filling,  and  its  continuation  to 
further  levels  above  and  below  the  stope  is  indicated. 
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The  principal  advantages  claimed  for  the  method  are: 

1.  Strength  of  the  stope  roofs,  due  to  their  domical 
form  and  to  the  avoidance  of  opening  up  any  great  ana 
of  any  horizontal  layer,  or  head. 

'.'.   Economy  in  handling  ore  in  the  stope. 

3.   Economy  in  filling  stope. 

I.  Economy  of  timber  for  support,  the  few  stacks  re- 
quired for  this  purpose  being  almost  invariably  recovered. 

."..  Accessibility  of  all  portions  of  the  back  for  inspec- 
tion,  barring,  etc.,  any  pari  being  easily  reached  hori- 
zontally from  some  point  on  the  filling. 

6.  The  general  advantages  arising  from  the  boring  of 
all  down  holes,  as  well  as  the  important  one  of  minimiz- 
ing dust. 

To  justify  these  claims  some  statements  may  be  made. 
The  average  amount  of  ore  broken  per  machine  per  shift 
I  25  tons,  and  the  amount  moved  per  man  per  shift  is 
ft  tons.  As  much  as  100  tons  has  been  handled  by  one 
man  under  favorable  circumstances.  The  amount  of  ore 
©covered  per  man  per  shift  is  KHo  tons.  Working  costs 
in  a  typical  stope  are  shown  in  the  talde. 

COST  OF  STOPING    AT  JIT    I. YELL 

Per  Ton.  Drv 

s.  d. 

Drilling,  spalllng  and   handling l  o 

Timbering    0  3 

Mullocking     0  3 

Trucking     0  4% 

winding   o  21- 

Steel  sharpening    0  1 

Explosives   o  3 

Stores    0  6 

Timber    0  5 

Power    0  3 

.Miscellaneous    0  10 

Supervision     0  5 

Total  cost,  delivered  into  service  bin 5      3 

MaM&SiS'y  an&dl  Mnir&nEag»  ILafe 

Life  in  the  military  encampment  of  the  National  Guard 
on  the  Mexican  border  is  a  strenuous  one.  hut  as  a  letter 
to  the  Journal  from  one  of  the  officers  points  out,  it 
embodies  so  many  features  for  which  life  in  the  mining 
camps  lias  been  a  good  preparation  that  some  interest 
may  attach  to  a  general  outline  of  the  details.  The 
Killowing  quotations  from  the  letter  give  an  idea  of  the 
work  that  is  being  done: 

"At  5  a.m.  first  call  sounds,  and  with  the  last  notes 
of  the  bugle  the  hand  starts  playing  for  five  minutes,  and 
thou  reveille  sounds  and  the  day  is  begun.  The  recall 
from  the  last  drill  is  1  :  !■">  p.m.,  which  makes  the  day 
very  much  like  many  I  have  put  in  in  mining.  Besides 
various  drills  and  duties,  there  is  school  twice  a  day,  one 
fol  the  ■non-coms"  and  one  for  officers.  From  1 1  :  30  a.m. 
to  :i  p.m.  it  is  so  beastly  hot  that  we  emulate  the  natives 
and  have  siesfa. 

"The  water  is  alkali,  flat  and  warm,  and  absolutely 
fails  to  quench  thirst.  Butter  is  not  a  part  of  army 
rations  and  for  seme  unaccountable  reason  is  not  missed. 
The  newspaper  yarns  about  the  experiences  of  the  Na- 
tional Guard  arc  sickening  to  one  who  is  in  and  knows: 
and  while  things  are  far  from  being  beyond  criticism, 
most  of  the  criticism  published  is  utterly  yellow. 

"My  mining  experience  lias  been  so  much  on  the  fron- 
tier that  this  kind  of  life  finds  me  adaptable,  and  I'm 
quite  comfortable  (which  some  are  not),  except  for  the 
seven  hundred  million  different  kinds  of  hugs  which  in- 
fest the  earth  and  air  here.  Much  of  my  mining  gear  fits 
well  into  this  life.  My  old  "war  hag.*  such  as  every  min- 
rab  engineer  carries,  is  with  me  and  so  is  my  usual  canvas 


bedding  roll,  which  I  prefer  to  the  army  bedding  roll. 
My  mining  bedding  has  given  way  to  olive-drab  armj 
blankets;  otherwise  m\  bedding  roll  is  the  same  I  have 
dragged  over  many  a  mountain  trail.  A  compass  j>  pari 
of  a  military  engineer's  prescribed  equipment,  and  thai 
is  where  my  Brunton  comes  in.  When  I  first  gol  into 
camp,  we  had  m  lights,  so  I  made  a  'San  Pedro'  lantern 
of  a  tomato  can  and  a  candle,  -inh  as  every  old  sourdo 
,in  the  desert  uses.  Inn    it    b.i     a   novelty   in  this  outfit   and 

[  had  a  lot  of  fun  with  it.     Of  coin's,.,   1   pr ptlj   senl 

for  some  of  John  Simmons'  carbide  milling  Lamps, 
as  I  have  used  underground,  and  am  writing  by  one  now, 
hooked  into  an  angle  in  my  tent  fly.  1  am  sitting  in  a 
very  comfortable  chair  I  made  myself,  patterned  after 
many  1  have  seen  in  prospectors'  -hacks.  It  is  the  only 
chair  with  a  hack  in  this  outfit,  excepl  those  purchased, 
which  have  folding  hacks;  and  inasmuch  as  we  are  lim- 
ited to  50  lh.  of  impedimenta,  seme  of  the  high-toned 
chairs  are  going  by  the  wayside  on  some  of  our  moves. 

"This  concentration  camp  is  rapidly  growing  into  a 
cantonment  with  many  semi-permanent  features  as  to 
buildings,  cook  and  men's  shacks,  water-supply  and  shower 
baths." 


Greatest  PethF©Seuasnn  Fsrodl^icttaoifii 

That  L915  was  the  most  successful  year  of  production  in 
the  history  of  the  petroleum  industry  is  shown  by  sta- 
tistics just  compiled  under  the  supervision  of  J.  D.  Nor- 
throp, of  the  United  States  Geological  Survey. 

The  total   quantity  of  crude   petrolei mtering    the 

world's  markets  in  1915,  which  amounted  to  f26,892,673 
bbl.,  exceeds  the  former  record,  established  in  191  I.  by 
38,194,307  hlil..  or  ;\  . 

The  hulk  of  the  increase  in  1915  came  from  the 
Tinted  States  and  Mexico,  though  Russia,  Argentina  and 
Japan   recorded  significant  gains. 

The  distribution  of  this  production  is  shown  in  tin 
following  table: 

WORLD'S  PRODUCTK  i'.  I  I]  CR1  Dl    PETROLEI   WIN  1915  AND  TOTAL 
YIELD  SINCE    L857 

Quantity,  1915 %    Quantity,  1857-1915 % 

Barrels  of         Metrie  (if  Barrels  of  Metric 

Country         42  Gal.  Tons       Total         4.'  Gal.  Tons         Total 

United 

States....  *281,104,104  37,480.517  l',5  S5    ':l.01l',.50  1,244  182.208,200  mi    in 

Russia  68,548,002  9,35:1,077  10  00  1.090. 7S1,'IH7  222,084,251',  2S    III 

Mexico 32. inn. ■'.us  l,:;ss,008  7  71  12:1,270.377  10.420,008  2.05 

Dutch  East 

Indiest  12,386,808  1,710,445  2.90  148,999,92]  20,087,939  2   Is 

Rouniania  12,029.013  1.1.73.1  I.'.  2  82  13ll.ill2.3s7  I7,477.s7s 

jndi.  17,400,000  986,667  1   73  sii,7s9,711  10,771,961  1  34 

Galicia.'.  4,158,899  578,388  0  us  136,032,500  18,918,364  2  26 
Japan  and 

Formosa  3, lis. 404  115,785  0  72  30,169,622  1,022,606  G  50 

peru  2,487,251  331.633  0.58  16,794,223  2,239,229  0.28 

Germany  995,764  [140,000  0  23  13,001, 333  1.875,974  0.23 

Trinidad  1750,000  Hki.ihhi  ii   is  2,sio.):«i  375.924  0  05 

V,K,-ntina        516,120     75,900   l>  12       1.033.121     151.003   II  02 

Fcvnt  221,768  29,569     ii  05  1,308,496  174,466  n  02 

Canada.  215.401  2s. 72 5  23,709,074  3,161,210  0.39 

Italv  39.54S  ;5.5O0     ,.   ...  842.0211  119.270  ll  111 

Other (hi.ikhi            1.333     UU1\  372.000  49.000  0.01 

Total        426,892,673  57.298,786100.00     6,017,457,306  si  1 1  0 

*  Marketed    production.         t  Includes    British    Borneo.         t  Estii 

V 

Increased    ftnlckallver   Development    brought   about    by   fa- 
vorable markets  h  reat   activity   In  search   of  new 
quicksilver   prospects,   according   to   I'.    S.   Ceological   Survey, 
and  discoveries  near  Morton,  Wash.,  and  Beagle,  Ore.,  in 
have   led   to  seme  develo]  construction   of   reduction 
plants.      Also    in    the    Skull    Valley    deposits.    Ariz.,    referred    to 
many   years   ago   by    W.    P.   Blake,   and   at    Black    Pine,    i 
some    activity     is    reported.       Many    old     furnaces    have    been 
repaired    or    enlarged    in    California,    Nevada    and    Texa 
workings  have  been   reopened,   and  new  discoveries   have  been 
developed. 
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SYNOPSIS     Sin  a    jo   many  hinds  of  oils  have 

ailable  for  use  in  flotation  concentration, 

being  made  to  extract  them  frorr  vege- 

on  native  to  the  country  where  the  process  is 

icticed.      This    has    been    done    in    Australia, 

resulting  in  the  use  of  the  native  eucalyptus  nils. 

The  reagents  now-  used  in  flotation  consist  of  various 
acids  or  salts,  which  may  be  either  electrolytes  or  non- 
tes,  dissolved  in  water  and  some  substance  or 
combination  of  substances  that  function  as  collecting  or 
frothing  agents.  At  times  the  only  dissolved  salts  present 
are  those  naturally  occurring  in  the  water  used.  The  gen- 
eral effect  of  the  electrolyte  is  to  sharpen  greatly  the  sep- 
aration between  the  gangue,  and  the  concentrate.  Exam- 
ples of  this  are  the  use  of  sulphuric  acid  with  zinc  ores 

and  el'  sodium  carl ate  or  calcium  oxide   (lime)    with 

silver-gold  ores.  Crude  pyroligneous  acid  is  sometimes 
used  when  available.  Various  oxidizing  audits,  such  as 
permanganates,  bichromates,  etc.,  are  added  in  the  selec- 
tive flotation  of  lead-zinc  ores.  Many  others,  reagents 
for  performing  certain  specific  functions,  either  real  or 
imaginary,  have  been  proposed,  and  many  of  them  have 

I n    tried   upon   a    working;   scale.     The   wild   orgy    of 

experimentation  that  is  now  going  mi  in  flotation  even 
exceeds  that  in  evidence  shortly  after  the  introduction 
id'  the  Washoe  process  for  the  treatment  "!'  Comstock 
ores  when.  am. uej  other  things,  sagebrush  tea  and  tobacco 
juice  were  in  evidence  as  reagents  added  to  the  pans. 
Ou1  id'  all  thi-  will  eventually  come  a  mure  or  less  stand- 
ard  practice  for  the  treatment   of  each   class  of  ore. 

Omitting  a  discussion  of  the  functions  of  frothing  and 
collecting  agentsj  the  reagents  used  in  flotation  for  this 
purpose  may  he  classified  under  five  general  heads: 
al  oils;  fixed  or  fatty  oils:  alcohols  and  their 
combinations  with  organic  acids;  coal  tar  and  its  refined 
products;  and  petroleum  and  its  refined  products. 

oil"  in  flotation  parlance,  as  usually  applied 

to  tin-  class  of  reagents,  is  a  louse  ami  inaccurate  one. 

The  word   ■•,,i!"  appears  to  he  derived   from   the  Greek 

word  elair  (meaning  the  olive  tree)   through  the  Latin 

11     the    French    huile.      By   the   ancients   it    was 

to  all  liquids  lia\  ing  an  mix   uature;  I'm'  example, 

sulphuric  and  was  called  ml  of  vitriol.     When  the  term 

pplied,  even  to  any  one  of  the  general  classes  of 

igents,  many  inconsistencies  are 

ample,  mete    acid,  the  lowesl 

member  of  the  series  of  fatty  acids,  cannot  in  am,   sense 

dered  an  oil.  while  the  next  member  in  the  series, 

oleic  acid,  has  a  distinctly   oily  nature.     Crude  coal  tar 

oil,    although    certain    of    the 

fractions  from  the  redistillation  of  tar  have  a  distinctly 

nil.v  ll;"  ■  certain  of  the  refined   products  of 

!"-'1  tar  that  have  |  ,    valuable  flotative  agents, 

"Ul1'   ;l"   '  ol,  etc.,  i  re    I    i ,lv 

"•''""'■      '  alcohols,   particularly   the 

ili-1"'v  l! alcohol   (fusel 

:"1'-  wllir ''   '  iears.to  bo  able  to  perform 


•A     paper    b: 
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art  Icle    eoi  tali 


professor    of 
rsity,    Palo    Alti 
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the  dual  duty  of  both  frothing  and  collecting  audit  as 
efficiently  as  certain  of  the  essential  oils.  It  is.  however, 
interesting  that  as  you  go  higher  in  the  alcohol  scries, 
they  acquire  a  distinctly  oily  nature.  The  term  "oil"  ha- 
apparently  been  used  tor  the  lack  of  a  better  one.  It  would 
seem  that  the  general  term  "flotative  agents"  could  he 
applied  to  those  substances  added  to  function  as  frothing 
or  collecting  agents,  while  "modifying  agents"  could  be 
applied  to  the  various  other  reagents  that  are  added. 

A  Mutative  agent  of  some  kind  is  required  in  flotation 
as  now  practiced.  A  single  reagent  may  perform  the 
function  of  frothing  and  collecting  agent,  or  a  mixture  of 
substances  may  be   required. 

In  this  country  the  essential  oils  used  have  been  wood 
products  and  have  been  almost  exclusively  confined  to 
the  steam-distilled  pine  oils.  At  present  the  supply  of 
these  i-  limited  and  the  cost  almost  prohibitive,  so  that 
their  use  has  been  dispensed  with  as  far  as  possible. 
The  oils  and  tars  resulting  from  the  destructive  diMilla- 
tion  of  the  various  species  of  the  coniferae  find  a  more 
genera]   use  on   account  of  the  greater  supply  and    lower 

cost,  although  even 
these  have  risen  in 
price  and  the  future 
supply  is  somewhat 
problematical  if  the 
demand  for  them  in 
flotation  continues  to 
increase  at  the  same 
rate  as  in  the  past. 
The  fixed  or  laity 
oils,  with  the  excep- 
tion of  oleic  acid  and 
crude  pyrol  igneous 
acid  and  crude  pyro- 
ligneous acid,  'are 
scarcely  ever  used, 
since  they  in  gen- 
eral give  poor  results 
as  compared  with  other  flotative  agents.  Coal  tal- 
is a  common  and  cheap  product,  hut  not  all  coal  tars 
arc  suitable  tor  use  in  flotation,  and  furthermore, 
I  he  marketing  0f  coal  tar  is  coming-  more  and  more 
into  the  hands  of  large  distributors  who  contract 
for  flic  output  of  the  various  gas  plants.  The  refined 
products  of  coal  tar  are  useful  flotative  agents,  but  in 
the  case  of  certain  of  these,  as  for  example,  carbolic  acid 
and  cresol,  the  price  at  present  is  prohibitive.  In  general, 
crude  coal  tar  yields  the  best  results  when  mixed  with 
other  oils.  It  is  a  frequent  practice  to  use  a  small 
proportion  of  pine  oil  in  order  to  modify  the  froth. 
In  many  cases  these  cheaper  mixtures  yield  satisfactory 
re>ult>  and  can  now  be  obtained  at  a   reasonable  cost. 

K  appears  that  only  the  crude  petroleum  oils  having  an 
asphalt  it-  base  are  in  general  useful  in  flotation.  These 
are  invariably  mixed  with  other  oils.  The  refined  products 
of  petroleum  are  generally  not  satisfactory,  except  as 
constituents  of  oil  mixtures.  The  one  exception  to  tins 
1S  perhaps  the  case  of  kerosene-acid  sludge,  which  is  a 
byproduct  of  petroleum  refining.  Kerosene  acid  sludge 
'''' ,|"  Eastern  refineries  gave  unsatisfactory  results  at 
Anaconda,  but  the  California  product  resulting  from  the 
if  crude  oils  having  an  asphaltic  base  is  satis- 
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factorily  used  in  conjunction  with  a  small  proportion  of 
wood  creosote  for  the  treatment  of  Anaconda  copper  ore*. 
While  California  kerosene-acid  sludge  is,  wiih  many  ores, 
a  satisfactory  flotative  agent,  the  supply  available  tends 
to  limit  it-  use.  Formerly  it  was  a  drug  on  the  market 
ami  California  refiners  threw  it  away,  but  now  little  of 
it  is  available  upon  the  open  market,  since  practically 
the  whole  of  the  present  production  is  contracted  for  a 
1  < n i ii"  time  in  advance  by  pioneer  users. 

Flotation    Oils    from    Vegetable    Sources 

The  matter  of  suitable  oil  supply,  both  as  regards  the 
character  of  oil  to  give  the  best  results  and  its  presenl 
and  future  availability,  is  a  matter  of  serious  consequence 
to  companies  operating  flotation  plants.  It  was  with 
this  in  mind  thai  I  began  the  investigation  of  other 
possible  sources  of  flotative  agents,  with  the  particular 
objei  t  of  affording  relief  to  mine-  in  the  arid  regions 
of  the  West  where  none  of  the  common  flotative  agents 
are  locally  available  and  where  transportation  costs  upon 
those  from  the  outside  are  high. 

Certain  plants  and  shrubs  have  the  peculiar  property 
of  secreting  oil  during  the  growing  season  in  the  new 
growth,  ami  particularly  in  the  leaves.  Botanists  appear 
to  lie  uncertain  regarding  the  function  of  this  oil  in  the 
metabolism  of  the  plant.  Some  hold  that  it  is  a  reserve 
food  supply  for  the  plant,  while  others  state  that  it  is 
waste  product  which  the  plant  fails  to  throw  off.  Be 
this  as  it  may.  many  plants,  shrubs  and  trees  contain  oil 
in  the  leaves  ami  new  growth.  A  good  example  of  this 
is  tin'  case  of  the  eucalyptus  tree,  from  the  leave-  of 
which  are  recovered  by  -team  distillation  essentials  oils 
which  are  used  for  various  purposes.  The  leaves  of  the 
variety  known  as  amygdalina,  unique  as  being  the  tallest 
tree  in  the  world,  have  afforded  a  large  proportion  of 
the  flotative  agent  used  in  the  concentration  of  complex 
Australian  ores.  This  variety  of  tree  is.  fortunately, 
plentiful  in  dose  proximity  to  these  ore  deposits. 

Sage  Brush   a  Source  of  On. 

Tn  the  great  arid  and  semi-arid  mining  regions  of  the 
West,  in  seeking  a  similar  source  of  flotative  agents  one 
is  limited  to  a  consideration  of  the  few  plants  and  shrubs 
native  to  the  region.  The  most  common  of  these,  as 
even  the  casual  traveler  from  the  East  can  testify,  are 
the  various  varieties  of  sage  brush  commonly  known  as 
mountain  sage,  pasture  sage,  wormwood  sage,  etc.;  also, 
in  certain  regions,  greasewood  and  other  shrubs  of  a 
similar  nature.  It  is  therefore  to  the  Sage  Brush  State — 
Nevada — and  to  the  much-despised  sage  brush,  that  my 
attention    has    been    directed    in    the   search    for   flotative 

agents    for    c entrating    Western    ores.       1    need    not 

describe  sage  brush,  for  Mark  Twain1  did  this  vividly 
years    ago. 

It  appear-  that  the  several  varieties  of  wild  sage  were 
tir.-i  investigated  by  certain  members  of  the  Department 
of  Agriculture,  with  regard  to  the  possibility  of  producing 
from  them  by  -team  distillation  essentials  suitable  for 
pharmaceutical  use.  Steam-distilled  oil  was  prepared  by 
Rabak*  from  the  variety  artemisia  frigida  in  1905,  and 
during  the  summers  of  1901  and  1908  larger  quantities  of 
nil  were  prepared  from  spei  imens  of  the  plant  collected  in 
South  Dakota.     Tu   1912  an  essential  oil  prepared  by  the 

'"Roughing  It."  Mark  Twain;  First   Edition,  p.  33. 

-"Wild  Volatile-Oil  Plants  and  Their  Economic  Importance," 
Frank  Rabak:  Bureau  of  Plant   Industry,  Bulletin  23T..  p.   22. 


steam   distillation  of   Ramona  stachyoides    (black     b 
from   southern   California   was  also   reported   by   Rabak. 

This  oil  wa-  -aid  t itain  hi',   of  champhor.     In  mil 

Charles    I-:.    Burke   and    Charles    C.    Seal 

account  of  an  investigation  of  an  essential  oil  that  had 
been  prepared  from  the  same  shrub  by  the  steam  distilla- 
tion of  several  hundred  pound-  of  leaves  ami 
collected  from  brush  growing  near  Riverside,  Calif.  The 
yield  of  oil  in  tin-  ease  was  0.9$  of  the  weighl  of  the 
material  \>~f\.  Tin-  yield  was  somewhat  higher  than 
that    reported   by  the   Department  of  Agriculture.    This 


ARTEMISIA    TRIDENTATE 

i-  perhaps  accounted  for  hv  the  fact  that  the  brush  was 
collected  later  in  the  season.  Tin-  oil  i-  reported  as 
having  the   following  composition: 

i'i  IMP(  ISITII  »N   i  »P    BRUSH    I  IIL 


Pinene   6    Thujone    8 

ol    10     i    u    i i       -■"■ 

Dipentine.   terp  i    i     .   -■•    Resinous  material    

ior  was  separated  from  a  portion  of  the  oil,  thus 
demonstrating  the  rather  interesting  possibility  of  black 

as  a   souree  of  borneol   camphor.      Upon    req 
Mr.   Scalione  supplied   me   with  a   -mall   sample  of  the 
original  oil.     This  is  clear,  with   hut  a   slight  yellowish 

.  and  has  an  agreeable  odor.  In  fact,  so  far  as 
appearance  and  general  behavior  goes,  although  the 
chemical  composition  i-  somewhat  different,  it  very  much 

•'Investigations   on   Oil    of  Black   Sage."   Charles    E.   Burke 
and  Charles  C.  Scalione;   "Journ.  Indus,  and  Eng.  Chem.,"  Vol. 

>;.  pp.  so 
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resembles  steam-distilled  eucalyptus  oil  from  the  Aus- 
tralian amygdalina.  This  oil  is  a  good  frothing  agent, 
and  although  the  amounl  available  did  not  permit  of 
thorough  investigation,  it  yielded  quite  satisfactory  results 

n| lead  and  zinc  ores  in  a  qualitative  way.    Although 

the  idea  oi  investigating  sage  brush  and  greasewood  as 
possible  sources  of  Rotative  agents  was  conceived  early 
in  January,  it  was  nol  until  early  in  March  that  the 
first  100  lb.  of  sage  brush  was  forwarded  to  me  through 
the  courtesy  of  G.  I!.  Kant/.  This  lot  was  collected 
near  Goldfield,  N"ev.,  and  upon  examination  proved  to 
be  the  variety  arlemiri/i  tridentata.  "In  the  Western 
Arid  Transition  /one  the  flora  consists  largely  of  the  true 
sage  brush,  artemisia  tridentata,"4  therefore  this  would 
be  the  variety  available  to  the  mines  of  this  region. 

An  apparatus  for  destructive  distillation,  capable  of 
treating  30  lb.  of  brush  at  a  charge,  was  constructed, 
and  two  charges  of  the   brush   distilled.     The  products 


The  ai  id  liquor  behaved  much  as  ordinary  pyroligneoia 
acid.  The  alkaline  liquor  was  a  good  frothing  agena 
although  the  froth  carried  up  but  little  mineral.    The  tar 

that      an ver    with    the   acid    liquor    proved    to    be   a 

splendid  flotative  agent. 

Testing  Sage  Oils  on  Vamous  Orbs 

Following  this,  quantitative  tests  were  made  upon  I 
number  of  different  ores,  employing  the  tar  produced  from 
this  lot  of  sage  as  a  flotativ*  agent.  These  results,  a 
number  id'  which  are  given,  were  in  general  very  satis- 
faction. 

A  sample  of  zinc  ore  from  the  Butte  &  Superior  mine, 
Butte,  Mont.,  containing  22.39$  of  zinc,  gave,  when 
tested  in  a  Janney  laboratory  machine  employing  a 
solution  of  0.25%  of  sulphuric  acid,  97%  extraction  of 
the  zinc.  The  hist  concentrate  contained  53.8%  of  zinc, 
the  second  t8.9%,  the  third  40.5',;  and  the  fourth  18.1%. 


APPARATUS    FOR    DISTILLING    OILS    FROM    SAOTC    BRUSH 


er  lir-t  consisted  of  acid  liquor  resembling 
de  pyroligneous  acid  obtained  from  wood  distilla- 
tion, a  black  oil  or  tar.  ami  inflammable  e,'as.  Finally 
ed  iMi  'Hue  over,  but  upon  raising  the 
temperature  a  considerable  amount  of  gas  was  given  off 
and  a  rather  thick  reddish-brown  liquor  having  an 
alkaline  reaction  began  to  come  over,  and  with  it  was 
a  small  tar  similar  to  that  which  came  over 

with  tin         I  The  lip'v,  M  liquor  had  the  character- 

istic fishy  ode  i    mines.     There  was  also 

at     time-    a     i  ,1     o dur.       The    acid     and 

alkaline   liqi  larate,   while   the  tar   from 

both  wa-  com  e   products  were    lir-t    tried 

qualitative!}   it  of    ineh  ground  samples  of 

various  mineral  nnabar,  pyrite,  etc. 

'"Encyclopsedln    ':  venth    Edition,    Vol.    '.'7.    p. 


The  nil  consumption  was  at  the  rate  id'  0.1   lb.  per  ton 

of    ere. 

A  -ample  of  mercury  ore  from  the  New  Almaden  mine, 
California,  containing  0.26$  id'  mercury,  gave,  when 
tested  in  a  Janney  machine  employing  a  0.'.",'  solution 
of  sodium  carbonate,  an  extraction  of  90%  id'  the  mercury. 
The  first  concentrate  contained  3.6$  of  mercury,  the 
second  2.5%,  the  third  1.55$  and  the  fourth  0.05%. 
The  nil  consumption  was  at  the  rate  of  1  lb.  per  ton 
of  ore. 

\  ample  of  lead  ore  from  the  Coaur  d'Alene  region. 
1  I'.",  nf  lead,  gave,  when  tested  in  a  Janney 
machine  employing  a  o.o.v  ;  solution  of  sodium  carbonate. 
an  extraction  of  92.2$  of  the  lead.  The  calculated  lead 
content  nf  the  total  concentrate  was  37.3%.  The  oil 
consumption  was  at  the  rate  of  0.61  lb.  per  ton  of  ore. 
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A  sample  of  silver-gold  ore  from  the  Ophir  mine. 
Virginia  City.  New.  assaying  0.46  >>/..  gold  and  1.1  oz. 
diver  i>er  ton,  gave,  when  tested  in  ;i  Janney  machine 
employing  a  0.1%  lime  or  sodium  carbonate  solution, 
an  extraction  of  approximately  90$  "I'  the  silver  and 
95$   of  the  gold.    The  lii'st  concentrate  assayed  .-old  5.3 

oz.  and   silver    IKS  OZ.   per  ten:   the   see 1.  gold    :>.1">  OZ. 

and  silver  72.9  oz.  per  ton;  ami  tin-  third,  gold  1.32  oz. 
and  silver  35.3   oz.  per  toll. 

The  oil  consumption  when  employing  sage  tar  appears 
to  he  less  than  with  most  of  the  other  oils  experimented 
with  in  treating  the  same  ores,  and  furthermore,  the 
extraction  was  in  general  better.  Since  it  is  general 
experience  that  large-scale  operation  requires  less  oil  than 
is  indicated  by  small-scale  tests,  it  is  reasonable  to  sup- 
pose that  the  oil  consumption  in  treating  the  ores  eited 
wiin  lil  he  materially  lessened  when  working  upon  an 
operating  scale,  and  likewise,  possibly  the  extraction  could 
be  bettered.  This  latter  I  think  is  particularly  true  of 
the  Ophir  ore. 

Later  in  March  another  lot  of  brush  was  collected  by 
Mr.  Lantz  from  the  same  localitv.     This  proved   to  he 


DESTRUCTIVE  D1STILLATH  »N  PLANT  ol'ERATEl  >   IN  CONNECTION 
WITH  REVERBERATOR"?    FURNACE 


the  same  variety,  but  more  fully  in  leaf  than  that  collected 
earlier  in  the  season.  Distillations  were  run  on  this  lot, 
keeping  the  various  products  separate,  so  that  they  could 
be  properly  measured  and  weighed. 

I MsTii.i.ATiuN  oi  Sage  Brush 

Temperature  measurements  were  made  at  regular  in- 
tervals by  means  of  a  thermocouple,  and  as  a  resull  there 
was  better  control  of  the  heating  than  in  former  tests. 
The  yield  from  the  last  of  these  tests,  which  was  the  most 
carefully  conducted  and  was  therefore  perhaps  the  most 
representative,  was  as  follows: 

YIELD  OF  SAGE-BRT'SH    DISTILLATION 

Lb. 

"Weight  of  sage  brush  used 30 

Acid    liquor    S.4  28.00 

Tar  with   aeia   liquor 1.1  3.66 

Alkaline  liquor 0.66  2.20 

Tar  with   alkaline  liquor 0.09  0.30 

Charcoal    10  33.33 

Gas    (by   difference) 9.7  32.51 

The  retort  was  slowly  heated  for  one  hour  before  liquid 
began  to  condense.  The  temperature  at  the  end  of  this 
time  at  the  center  of  the  charge  as  indicated  by  the 
thermocouple  was  00°  C. :  the  temperature  at  the  sides  of 
the  charge  was  probably  somewhat  higher.  In  the  next 
neriod  of  six  hours,  during  which  the  acid   liquor  and 


niu-t    of    the    tar   came    over,    the    temperature    rose    from 

the  rise  above  !<•<»    taking  place  during  the 

last    hour  and   a    half.      The  alkaline   liquor  and    the   last 

of    tin     tar  came    over   in    the    last    period    of  three    hour-. 

during   which    the   temperature    rose    from    275"    to    »',  I  I    . 

It   is  reasonable  to  assume  that  a  yield  of  about    r. 

of  the  tar  oil  can  he  realized  if  the  sage  is  collected 
al  the  proper  season  and  the  distillation  carried  on  h\ 
the  besl  methods.  Then  there  is  the  acid  liquor,  which 
in  certain  cases  could  he  us,.,|  directly  in  llotation.  or 
it  mighi  prove  profitable  to  recover  the  alcohol,  acetic 
acid,  the  dissolved  tar  oil.  etc,  which  it  contains.  I  have 
not  had  an  opportunity  to  thoronghly  investigate  the 
alkaline  liquor,  hut  it  would  seem  to  present  many  in- 
teresting possibilities.  Among  other  things  the  first  lot 
was  found  to  contain  2.09$  and  the  second  lot  2.16$ 
of  nitrogen.  I  suspect  that  this  liquor  may  also  contain 
phenolic    bodies    that    would    he    useful    in    llotation    when 

separated  from  the  other  constituents.  The  charcoal  is 
tine,  hut  n  should  be  possible  to  utilize  it  for  fuel  in 
heating  the  retorts.  One  peculiarity  is  the  high  percent- 
agi  of  ash  that  it  contains  (10.5$  in  the  one  sample 
analyzed  i.  This  may  he  in  part  die 
to  dust  upon  the  sage  brush,  although 
it  was  chopped  tine  before  distillation 
and  it  would  seem  that  a  good  deal  of 
the  dust  would  he  shaken  from  it 
during  this  operation.  If  the  charcoal 
were  burned,  as  previously  suggested, 
the  alkaline  ash  might  serve  instead  of 
lime  or  sodium  carbonate  in  cases 
where  dotation  in  alkaline  solution  was 
practiced.  The  inflammable  gas  would 
of  course  he  burned  under  the  retort-. 
The  proportion  of  the  heat  necessarj 
lor  carrying  on  the  operation  that 
could  he  realized  in  this  way  is  prob- 
leinat leal ;  however,  it  is  reasonable  to 
assume  that  a  considerable  part  of  that 
red  for  destructive  distillation 
could  he  produi  ed  by  burning  the  gas 
and  charcoal.  Moreover,  another  interesting  possibility  in 
connection  with  the  heating  of  the  retorts  i-  the  utiliza- 
tion of  the  wa-te  heat  from  various  metallurgical 
operations.  Fig.  I  is  a  sketch  of  a  general  arrangement 
for  utilizing  a  portion  of  the  waste  heat  from  a  revcrhera- 
torv  copper-smelting  furnace,  for  heating  a  retort  similar 
to  the  modern  concrete  retorts  "~n\  in  the  destm 
distillation  of  wood,  h  would  also  seem  Eeasible  in 
certain  cases  to  utilize  the  wa-te  heat  from  roasting 
furnaces  for  the  same  puree 
Through  the  courtesy  of  Charles  Scalione,  several 
-  of  -team-distilled  es-ciitial  oil  was  prepared  from 
the  tip  ends  of  a  portion  of  the  last  lot  of  sage  brush. 
Approximately  one  hour  was  required  for  distilling  each 
i  of  20  lb.  The  yield  amounted  to  0.43$  of  the 
whole  plant.  This  oil  had  a  green ish-yellow  color  when 
first  distilled,  but  ellow  upon  standing.     It  has 

the  eh.  .nei  rating  odoi  of  stage,  and  a  dei  ided 

ni  \  te  i  reep  up  the  sides  of  the  "lass  containing 
vessel.  This  oil  appear-  to  have  distinctly  d 
properties  from  flu1  essential  oil  resulting  from  the  steam 
distillation  of  the  black  sage.  It  gives  quite  promising 
results  with  some  ores,  hut  in  my  opinion  it  is  not  nearly 
so   good   as   the  tar   oil    resulting    from    the    / 
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distillation  of  the  same  shrub.  In  fact,  under  ordinary 
circumstances,  I  do  aol  think  that  the  steam-distilled 
oil  can  be  given  series  consideration,  since  the  mines  that 
would  be  most  benefited  are  generally  located  where  fuel 

1K  and  furthermore,  the  yield  of  oil  is  rather  small, 
probably  less  than  L%.  in  addition,  there  are  no  other 
valuable  products,  unless  the  tannin  extract  resulting 
during  steam  distillation  should  have  a  market  value  or 
a  demand  should   arise   for  "sage  tea."'6 

Time  has  not  been  available  Tor  making  analyses  and 
a  study  of  all  the  products  resulting  from  the  destructive 
distillation  of  sage.     However,  sufficient    work  has  been 

I,)  at  least  show  that  the  light  tar  is  a  very  efficient 
flotative  agent  for  a  considerable  number  of  ores,  as 
indicated  by  the  tests  previously  cited. 

History  of  Sage  Brush   ix  Metallurgy 

The  idea  of  utilizing  sage  brush  in  metallurgy  i-  by 
no  means  new,  as  is  shown  by  the  following  quotation 
from  the  writings  of  Dan  De  Quille,6  co-editor  with  Mark 
Twain  of  the  Virginia  City  Enterprise.  This  will  also 
serve  to  throw-  light  upon  the  early  development  of  the' 
Washoe  process  and  the  wild  riot  of  experimentation  ac- 
companying it. 

The  early  millmen  knew-  but  little  about  working  silver 
ores,  and  all  manner  of  experiments  were  tried  with  a  view 
to  the  thorough  amalgamation  of  the  silver  contained  in  the 
rock  that  was  crushed.  This,  in  the  opinion  of  most  superin- 
tendents of  mills,  was  to  be  accomplished  by  the  use  of  chem- 
icals. A  more  promiscuous  collection  of  strange  drugs  and 
vegetable  decoctions  never  before  was  used  for  any  purpose. 
The  amalgamating  pans  in  the  mills  surpassed  the  caldron 
of  .Macbeth's  witches  in  the  variety  and  villainousness  of  their 
contents.  Not  content  with  bluestone  (sulphate  of  copper), 
salt  and  one  or  two  other  simple  articles  of  known  efficacy, 
they  poured  into  their  pans  all  manner  of  acids;  dumped  in 
potash,  borax,  saltpeter,  alum  and  all  else  that  could  be  found 
at  the  drug  stores,  then  went  to  the  hills  and  started  in  on 
the  vegetable  kingdom.  They  peeled  bark  off  the  cedar  trees, 
boiled  it  down  till  they  had  obtained  a  strong  tea,  and  then 
poured  it  into  the  pans  where  it  would  have  an  opportunity 
of  attacking  the  silver  stubbornly  remaining  in  the  rocky 
parts  of  the  ore.  The  native  sage  brush,  which  everywhere 
covered  the  hills,  being  the  bitterest,  most  unsavory  and 
nauseating  shrub  to  be  found  in  any  part  of  the  world,  it  was 
not  long  before  a  genius  in  charge  of  a  mill  conceived  the 
idea  of  making  a  tea  of  this  and  putting  it  into  his  pans.  Soon 
the  wonders  performed  by  the  "sage-brush  process,'*  as  it  was 
called,  were  being  heralded  through  the  land.  The  superin- 
'i  oi  everj  mill  had  his  secret  process  of  working  the 
mIvt  ore.  Often,  when  it  was  supposed  that  one  of  the  su- 
perintendents had  made  ;i  grand  discovery,  the  workmen  of 
the  mill  were  bribed  to  make  known  the  secret.  To  guard  as 
much  as  possible  against  this,  the  superintendent  generally 
private  room  in  which  he  made  his  vile  compounds. 
"Process-peddlers,"  with  little  vials  of  chemicals  in  their  vest 

I kets,    went    from    mill    to   mill   to  show    what    they  could  do 

i    Ided    they   received    from    $5,000   to   $20,000 

for    their   secret.      The   object    with    many    inventors    of    "proc- 

appeared  to  be  to  physic  the  silver  out  of  the  rock,  or 

at    least  to  make   it   so  sick    that    it    would    be   obliged   to  loose 

dd    upon    its   matrix   and   com.-    out   ami    1,,-   caught    by   the 

quicksilver    lying    in    wail    for    it    in    the    bottom    of    the    pans. 

ha1    these  experiments  were  in 

■  I I    of    human    victims    would 

he}      would     occasionally     have 

from   tin-  subterranean  depths  and 

■  nt  his  throat  over  a  pan.     The   "pro, ass   peddlers"   finally  be- 

Lightning-rod     men    have 
bi     n      'he   limited  to    which    they    were   con- 

fined   being    ci  and    the    millmen    became    disgusted 

with   all   the   patent    processes     theii    own   as   well   as  those  of 
^and   soon   little    savi         '        rid    bluestone   was   used   in 
[I  found    that    thorough    grinding   and    careful 

i     Hired. 

use  of  the  various  sage 
in  fli 

William   Wright); 


In    1913   -lames    Hebbard,7    in   describing    flotation   at 

the  Central   mine,  Broken  Hill,  Australia,  comments  as 
follows  : 

Thus  nature,  in  close  proximity  to  the  vast  bodies  of  com- 
plex ore,  has  provided  the  means  for  the  concentration  of 
such  ores,  for  the  essential  oil  of  the  Australian  eucalyptus  is 
one  of  the  best-known  media  available  for  the  successful  ex- 
ploitation  of   refractory   Australian   ores. 

The  same  may  be  said  of  our  Western  sage  brush, 
except  that  it  yields  a  greater  variety  and  perhaps  even 
better  flotative  agents  than  the  Australian  eucalyptus. 
Even  though  man  has  not,  nature  has  been  exceedingly 
kind  to  the  flotation  process. 


se3  nm  ilia©  IS?  svi 

The  report  of  Rudolph  M.  Anderson  in  the  New  York 
'rimes  of  Aug.  17,  1916,  mi  the  findings  of  the  southern 
Antic  party,  under  Stefansson,  which  has  just  returned 
to  Nome  after  having  been  in  the  North  for  over  three 
years,  refers  to  an  interesting  find  of  native  copper.  Re- 
ferring to  the  country  northeast  of  Alaska.  Dr.  J.  J. 
O'Neil,  of  Ottawa,  the  geologist  of  the  expedition,  says: 

The  geological  formations  are  varied  and  complicated 
here,  but  we  gained  much  valuable  information  in  tracing  the 
contacts  of  the  copper-bearing  diabase  rocks  with  the  sand- 
stones, shales  and  granites  found  in  this  region.  The  geolog- 
ical results,  the  chief  work  of  the  party,  are  very  encourag- 
ing, for  in  addition  to  the  previously  known  deposits,  a  great 
field  was  mapped  and  investigated  where  native  copper  is 
widely  distributed  in  extensive  amounts. 

In  commenting  on  the  report.  Dr.  Chester  A.  Reeds, 
assistant  curator  of  the  Division  of  Geology  and  Inverte- 
brate  Paleontology  of  the  American  Museum  of  Natural 
History,  savs  in  the  Times  on  Aug.  18,  in  regard  to  the 
copper  discoveries : 

The  finding  of  a  great  field  of  native  copper  in  the  vicinity 
of  the  Copper  Mine  River,  in  the  neighborhood  of  Prince 
Albert  Island,  will  not  only  prove  of  great  value  to  the  busi- 
ness world,  but  it  will  afford  scientists  an  opportunity  for 
displaying  their  ingenuity  in  finding  an  outlet  from  a  region 
that  is  still   unopened   in  a  commercial  sense. 

When  asked  how  the  copper  fields  in  the  Copper  Mine 
River  region  might  he  opened  to  commerce,  Doctor  Heeds 
replied  that  two  routes  might  he  worked  out,  but  that 
either  could  lie  used  only  during  the  open  season;  that  is. 
during  August  and  a  part  of  September.  For  a  western 
passage  In'  tracel  a  route  from  the  mouth  of  the  Copper 
Mine  River  through  the  Dolphin  and  lTnion  Straits 
from  Coronation  Bay,  past  Cape  Parry,  across  Beaufort 
Sea  ( ships  always  keep  in  sight  of  land  across  this 
water),  past  Point  Barrow  and  around  the  west  coast 
el'  Alaska  into  Nome.  From  Nome  it  would  he  necessary 
to  go  on  to  Seattle  in  order  to  obtain  sufficient  facili- 
ties for  shipment  by  rail. 

Doctor  Reeds  estimated  that  from  the  mouth  of  the 
Copper  -Mine  River  to  Point  Barrow  would  be  about  1,100 
mi.:  from  Point  Barrow  to  Cape  Lisburne,  Alaska,  about 
300  mi.  more,  and  from  there  to  Nome  would  add  about 
350  mi.,  completing  a  journey  approximately  1.750  mi. 
long.  A  second  route,  approximately  1,800  mi.  long,  was 
traced  via  Baffin  Bay.  This  way  led  between  Victoria 
Land  ami  the  Dominion  of  Canada,  through  the  Dease 
Strait,  across  the  Queen.  Maud  Sea,  through  the  Victoria 
and  Franklin  Straits  into  Peel  Sound,  and  from  there 
through  Barrow  Strait  into  Baffin  Bay.  From  Baffin 
Bay  the  route  led  down  the  east  coast  of  Labrador  to  a 
point   like    St.    John's.    Newfoundland. 

T"Klotation  at  the  Central  Mine.  Broken  Hill."  James  Heb- 
hard:  "Proc.  of  the   Austral.   Inst,  of  Min.   Eng.,"  Nov.   10.    1913 
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Defeils  of  Psmcttiea^H  Miimiinii 


am 


A  Selff-OosiiHag  Sfiaafffc  Gate* 

After  trying  out   several    kinds  of  shaft   gates  at    the 
Santa    Gertrudis   mine,    Pachuca,    Bidalgo,    Mexico,   the 
management  finally   decided  on   the  type  shown  as  b 
the  simplest  and  most  efficient.     The  gate  is  merely  swung 


BE  center  so  that  ii  closes  by  gravity  without  undue  jar. 
Ml  shaft  entrances  are  provided  with  these  gates.     The 
rt'oodcii  upper  gate  shown  in  the  illustration   is  used  to 
ifcrtecl  anyone  standing  at  the  shaft  from  falling  rocks. 
:•: 

"Usinafl    ID^ir&SiSininfte 

There  was  an  inquiry  recently  concerning  the  use  of 
lynamite  to  remove  die  keys  in  drop-hammers 
&  W.  Wrigley  in  American  Machinist.  While  I  have 
lever  used  dynamite  for  that  particular  job,  I  have 
iften  used  it  to  remove  broken  shafts  from  gears  and 
ther  similar  work. 

We  sometimes  have  large  steel  gears  or  drums  come  into 
be  Bhop  with  the  shafts  broken.     We 

I    with    the   hydraulic   press,    bu1    if    it    do 
tart  after  one   or   two   attempts,    we    resort    to   powder. 
"he  whole  thing  is  rolled  out   into  the  vacant  spi 

the  shop  and  far  enough  from  any  building  so 

iat    the   concussion    will    not    break    windows,   and   the 
ear  blocked  up  if  possible  charge  can  be  put 

q  ti ud  of  the  shaft  and  blow  downward.     Then  the 

tides  of  dynamite  are  broken  up  so  that  they  can  easily 

•Excerpt   from  article  bv  Hugh   Rose   In   August,  1916.  Bul- 
tln.  a.  i.  m.  e. 


be  piled  on  the  shal  t   and  covered   with  a   pi<   -    o 
burlap.     Al  i  hed  and  the 

.  steel  -ear  with  a  5-in.  shaft  that  usuall 
the  hub.     As  i1   is  necessarj    to  shrink   this  gear  on  the 

shaft  with  more  than  tl rdinarj  allowance,  i1  is  hardly 

charge  fired. 

.    One  type  thai  we  often  start  this  way  is  a 
ever  possible   to   remove   the   brol  i  n    piece  with   the   hy- 
draulic press.     So  we   block   the  gear  up  as   solidly  as 
possible    with    timbers,    and    use    four    sticks    of 
powder  on  the  end  of  the  shaft.     Occasionally  a  -<  ■ 
shot  is  necessary,  bu1  usuall]  ilosion  movi 

shafl  about   \  t  in.  in  the  hub  and  it  i-  pushed  easily  the 
way  with  the  press. 

It    must    be    remembered    that    the   for E   the   blew 

probably   will   crush   the   shaft    a    little  and   cause   it    to 
bulge  slightly  I   in.  or  I '  -  in.  from  the  point  of  contact. 
If  the  shaft   happen-  to  be  the  same  size  for  its  whole 
lengfh,  this  bulging  part  will 
it  can  pass  through  the  hub.     Another  thing  to 
if  the  gear  is  keyed,  is  which  way  the  key  tapers,  so  that 
it  will  not  be 
quently  broken. 
. 

§uag»g»e§ftn©iriis 

The   following  suggestion   for   the  sale  operation   and 

maintenance  of  -team  shovels  is  taken  from  a  recent 

of  the  Excavating  Engineer,  and  their  observance  should 

the   risk   of  operation. 

A  eranesman   on    a    Bucyrus     70-toi  it    up 

on  the  boom  to  tighten  the   CJ-bolt  on  the  saddle  block. 

While  he  was  pulling  the  wrench,  it  slipped  £ i  the  nut. 

He   naturally    lost    his   balance   and    fell    over,    his 
coming   in    contact   with   the   thrust-lever   on    the 
engine,   allowing  the  steam    to  be   turned   on.      It    went 
off  like  a  shot.     He  had  hold  of  the  larger  gear  to  save 
himself  from   falling  to  the  ground,  ai  ■  i  had 

ok,  his  hand  was  caught  between  the  gear  and 
pinion.  The  eventual  result  of  this  was  amputation. 
ng  this  man  a  cripple  for  life.  Now  while  this  is 
only  one  instance,  this  shovelman,  as  well  as  many  others. 
had  been  told  when  going  up  on  the  boom  to  do  work  on 
the  boom  engine,  that  he  should  AwiX  the  -team  off  in 
order  to  avoii 

No  man  has  ai  doing  any  work  on  any  part 

of  the  shovel  while  the  steam  is  on.     If  you  were  working 
on  your  swinging  or  1  ine,  some  person  might 

come  in  on  the  front  of  the  shovel  and  walk  among  the 

i  d  the  throttle.     Yo 
course  '"'n-  llnt  noticing  what 

was  oroing  on.     An  injury  ut  circumstanci 

almost  certain. 

In  changing  dipper  teeth,  some  shovelmen  have  a  I 
ling  it  with  the  dipper  handle  suspended.     T 
ist   dangerous   prai  tice.      A    mai     n  i  5 
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under  or  in  front  of  the  dipper  which  is  hanging  in  the 
air.  Suppose  the  steam  got  low  in  the  boiler  and  the 
boom  engine  started  to  move.  Do  you  think  this  man 
could  gel  away  in  time  to  prevent  a  serious  and  perhaps 
fatal  accident?  To  change  dipper  teeth,  the  dipper  should 
be  set  on  a  small  bank  or  loading  track.  If  you  have 
no  bank  or  loading  (rack  available,  it  should  be  set  on 
some  blocking.  When  the  rivets  are  cut  or  the  bolts 
taken  out.  raise  the  dipper  and  the  teeth  will  most  likely 
fall  off  with  little  resistance.  If  a  man  is  needed  to  pull 
them  off.  be  sure  to  keep  your  cranesman  at  the  throttle 
of  the  boom  engine. 

In  putting  new  or  repaired  teeth  on  the  dipper,  reverse 
this  practice.  Place  the  teeth  on  the  dipper  while  it  is 
hanging  in  the  air,  with  the  cranesman  still  at  his  post 
keeping  a  watchful  eye.  When  this  is  done,  place  the 
dipper  on  the  blocks  or  on  the  bank  and  put  your  bolts 
and  rivets  in.  You  will  then  be  living  up  to  the  rule 
i if  safety  first.     Be  sure  you  are  right,  then  go  ahead. 

A  E&e5im{F©s'c©irLmein\fi  {Foe* 
C©iraeif<g£e  Denims 

It  is  highly  desirable  in  constructing  a  concrete  dam 
to  have  the  horizontal  reinforcement  continuous  and 
preferably  secured  by  a  suitable  anchorage  at  each  end. 
This  aids  materially  in  assuring  a  solid  formation  and 
tends  to  produce  a  monolithic  structure. 

A  dam  of  this  character  constructed  in  mountainious 
country  is  subject  to  serious  limitations  in  the  choice  of 
material,  due  to  transportation  difficulties.  Where  animal 
pack  trains  are  the  only  method  available,  twisted  steel 
rods  are  impossible.  Metal  rails,  pipes,  etc.,  are  too 
massive  to  make  possible  the  use  of  pieces  of  the  proper 
lenarth. 

Under  such  conditions  a  flexible  cable  may  be  considered 
to  he  most  applicable.  This  could  lie  cut  to  the  required 
length  previous  to  packing  and  wound  up  in  a  roll  which 
lends  itself  well  to  pack-train  transportation.  Where  a 
tramway  has  been  in  operation  for  several  vears  and  has 
hence  undergone  cable  renewals,  there  is  a  sufficient 
supply.  The  cables  are  freed  from  the  oil  that  they  had 
absorbed,  by  the  simple  expedient  of  burning  it  out. 
A  fire  is  built  and  covered  with  several  rolls  of  the 
cable.  After  the  initial  rolls  are  started,  sufficient  fuel 
is  provided  by  the  oil.  Tn  this  way  the  cables  are 
made  thoroughly  dry  and  are  in  no  way  injured  for  use 
in  reinforcing. 

■*: 
A  Pimspecttos^s  HsvEamaocIKl 
Having  spent  many  uncomfortable  nights  in  various 
bunkhouses  and  shelters  "I'  dubious  comfort,  a  prospector 
became  convinced  thai  some  portable  substitute  would 
have  to  be  provided.  Working  in  the  North  where  trees 
were  abundant,  be  tried  the  renowned  pine  boughs. 
After  spending  ball'  an  hour  every  evening  chopping 
branches  and  placing  them  in  the  approved  way.  be  turned 
in  always  to  find  al  leas!  one  branch  poking  through  the 
boughs.  Tn  the  cour  e  of  his  work  he  came  to  a  seaport 
and  told  a  sailor  of  hi  The  sailor  smiled  and 

said  be  could  fix  him  up  in  a  very  short  time.  He  got  a 
7-ft.  piece  of  heavy  canvas  and  put  f;  grommets  in  each 
end.  A  little  deft  work  on  some  cotton  line  soon  made 
the  ends  and  the  prospector  was  the  owner  of  a  ham- 
mock  that   gave   him    hi-   allotted    sleep.      Harness  pins 


kept  the  blankets  in.  and  after  be  bad  mastered  the  di: 
ference  between  turning  over  and  rolling  over,  his  sleepin 
question  was  settled.  The  hammock  served  as  a  pac 
roll  in  the  daytime. 


By  W.  F.  ScHAPiion.sTt 

The  accompanying  table  has  been  found  useful  in  tl 
solution   of  the   usual   belting   problems   containing  th] 
factors  of  width,  speed  and  horsepower.     A  straight-edg 
is  used  with  the  table.     As  an  illustration  the  followin  • 
example  is  given: 

What  horsepower  will  a  1.5  in.  belt  pull  when  runnin 
at  5,000  ft.  per  min.  ?     Find   1.5   in  column  A.     Fin 

l-PLY    2-PLY  SPLIT  4-PLY 


a 


-25W 
-5000 
-5500 
-4000 
1500 
-.5000 
-55W 
-6000 


A    PRACTICAL    BELT    CHART 

5.000  in  column  H.  Connect  the  two  with  a  straigha 
line.  This  straight  line  cuts  column  B  between  5  and  ( 
Find  the  corresponding  point  in  column  G  (that  is,  be 
tween  5  and  6).  Lay  the  straight-edge  across  as  indicate 
by  the  dotted  line.  The  points  of  intersection  wit 
columns  C,  D,  E  and  F  give  the  horsepower  that  1-,  2 
3-,  and  4-ply  belts  will  transmit.  A  1  -ply  belt  woul 
therefore  transmit  a  little  over  0  hp. ;  a  2-ply  belt  woul 
transmit  15  hp. :  a  3-ply  belt  would  transmit  about  19  hp. 
a  4-ply  licit  would  transmit  25  hp. 

Of  course  the  chart  can  he  used  to  find  other  factoi 
equally  well.  If  it  is  desired  to  transmit  100  hp.,  fc 
instance,  with  a  3-ply  belt,  assuming  that  the  belt  is  t 
run  1.500  ft.  per  min.,  the  final  point  falls  between  th 
8-  and  9-in.  points,  but  so  much  closer  to  the  9  that  th 
9-in.  belt  should  be  used. 

In  Sinking  DWprat  Shaft  on  the  Proprietary  mine.  Broke 
Hill.  Australia,  from  the  surface,  the  bottom  of  the  shal 
was  illuminated  by  means  of  rays  of  electric  light  throw 
down  the  center  by  means  of  a  parabolic  reflector  and 
mirror  placed  on  the  surface  at  an  angle  of  45".  says  E.  . 
Horwood  in  a  paper  on  Broken  Hill  mining-  methods  pre 
sented  at  the  New  York  meeting  of  the  A.  I.  M.  E.,  Februar; 
1916.  In  order  to  avoid  shadows,  the  dividing  timbers  wer 
left  out  until  the  sinking  was  completed.  Operations  wer 
thus  materially  facilitated,  especially  as  there  was  a  con 
siderable   quantity   of  dripping  water. 

•Copyright.  1916,  by  W.   F.  Schaphorst. 
tEngineer.  Woolworth  Building,  New  York  City. 


September  2, 1916  ENGINEERING  AND  MINING  JOURNAL  427 

iiiiiiiminiiiiiiiiimiiiiiiiuiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilllllllliliiiiiiililiffliiiiiiliiiiiiii iiiiiiiiiiiiiiinnii iiiiiiiiiiiiiiiiiiiiiin iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiniiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiuiiniiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiittnjNn^ 


toiills  ©f  MnHMinictf  sumd!  SinnieMiiinM 


■  ■..■  ■  ■  niiiinniniiii  imiiniiiiiiiiiiii? 

previous  to  bhe  sampler  cut.  U  the  stream  is  too  deep, 
Its  surface  velocity,  particularly  ;it  the  launder  discharge 
lip,  becomes  excessive  and  is  the  cause  of  the  worst  loss 
by  splash.  A  depth  of  ■>  in.  is  suggested  as  a  good  gen- 
eral  limit.  In  the  Francis  sampler  the  depth  of  the 
pulp  stream  is  reduced  by  widening  tin-  supply  launder, 
as  shown,  as  it  approaches  the  discharge  lip  /■'  splil 
the  current  with  the  wedge-shaped  obstacle  0  and  fur- 
thering the  more  equal  distribution  of  (lie  stream  along 
the  periphery  of  the  discharge  lip  by  the  vertical  radial 
guides  H. 

Important   details   thai    should    he   noted    in   the     ei 
tional  elevation  of  the  sampler  are  the  receding  section 
of  Hi'-  LindeT  i  dge  of  the  discharge  lip  /•'  and  the  circular- 


A  pnlp  sampler  that  can  he  depended  upon  for  accur- 

I  work  ami  yet  which  may  he  readily  constructed  by 
carpenter  and  blacksmith  is  shown  in  the  accompanying 
pstration.  The  instrument  is  of  the  traveling-slot 
Be,  the  motor  a  modification  of  the  well-known  tilting 
ix.  ami  the  drive  a  wire  stretched  between  two  pendent 
ights. 

The  two  traveling  slots  .1  are  carried  on  the  trian- 
dar  framework  pivoted  at  B.  whose  opposite  extrem- 
ies  are  supported  above  a  circular  track  by  the  rollers 
.     The  slots  are  of  equal  width,  (tit    in  heavy  galvan- 


.  v — r~ 


FRANCIS    AUTOMATIC    PULP   SAMPLER 


zed  sheet-iron  tubes  of  '.'-m.  diameter,  with  the  edges 
1  the  .slots  turned  up  to  provide  cutting  edges. 

as   besl    shown  in  the  sectional  elevation  of  the   sam- 

■ler,  the  slotted   tubes   lit   over  w len  arm-  attached  to 

lie  center  pivot  plate  of  j^-in.  iron.  The  supporting 
oilers  C  revolve  on  stoul  wire  nails  used  for  spindle-, 
iiiich  are  fastened  to  the  lower  ends  of  the  slotted  tubes 
j y  the  metal  saddle  pieces  soldered  to  the  tubes,  as  shown. 
.'he  open  ends  of  the  tubes  discharge  into  the  semicir- 
nlar  sample  chute  D.  as  the  triangular  frame,  actuated 
\v  the  drive  wire,  revolves  about  it-  pivot,  causing  tin 
lot-  to  oscillate  beneath  the  pulp  stream  flowing  from 
he  launder  E. 

It  is  contended  that  half  the  trick  of  accurate  sam- 
ding  consists  in  the  proper  disposition  of  the  pulp  stream 


plate   drip    ring   /.    which    prevent    contamination    of   the 
sample  by  drip  from  the  exterior  of  the  -lotted  tube. 

Movement  of  the  sampler  tubes  beneath  the  pulp  stream 
is  effected   bj    the  drive  wire,  which   is  attached   to  the 
,f  the  soi  ket   bar  ■  /.  of  '  ,\1 '  t-in.  iron,  which  re- 
volves    freely     upon     its     pivot     pin    without    play.      The 
socket-bar    end-    arc    turned    down    at    right    angles    and 
bole   to   allow   the    free    passage   of 
the  %-in.  drawbar  A",   whose  movements   in    the  socket 
!.\    the  setscrews  /..     These  setscrews 
are  used  after  the  motor  has  started    up.   to  effect   the 
adjustments   for  stroke  so  that  the  sampler  frame 
and   tilting   box    bump   home   simultaneously,    regardless 
of  any  previous  movement  of  the  drive  wire,  thus  a< 
plishing  satisfactory  sampling  movement. 
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The  most  noteworthy  Eeature  of  the  tilting-box  motor, 
i  shown  in  the  end  view  of  the  illustration,  is  that 
the  power  lever  .1/.  which  is  attached  to  the  drive  wire,  is 
3I  rewed  to  an  independent  paddle  board  .V.  which  swings 
freely,  within  limits,  about  the  axle  of  the  tilting  box. 
The  axle  of  the  tilting  box  is  rigidly  attached  to  it  and 
carries  en  one  side  a  vertically  set  balance  rod  0,  which 
js  of  '  , -in.  pipe  and  provided  with  sliding  weights  ad- 
justable by  setscrews.  With  these  weights  the  sensitive- 
lie-  of  the  tilting  box,  as  a  whole,  tan  he  controlled  to 
a  nicety,  ami  consequently  the  water  charge  per  stroke 
ami  the  strength  of  wire  pull  are  easily  adjusted  to  the 
work. 

The  tilting  hex  illustrated  is  7x8x34  in.  am]  capable 
of  a  maximum  pull  of  about  20  lb.  Only  the  last  half 
of  the  full  downward  stroke  of  the  box  is  utilized  for 
power.  As  the  box  lills  with  water,  it  falls  with  consid- 
erable acceleration,  thus  gaining  power  until  it  strikes 
the  bracket  P,  attached  to  the  paddle  hoard.  The  force 
of  the  impact,  however,  is  largely  absorbed  in  overcoming 
the  inertia  of  the  drive  wire,  stretcher  weights,  etc.  The 
drive-wire  pull  starts  witli  the  revolution  of  the  paddle 
board  in  the  water  hath  below.  The  depth  of  its  im- 
mersion controls  the  speed  with  which  the  slotted  tubes 
cut  across  the  pulp  stream,  and  this  depth  of  immersion 
i>  regulated  by  the  plugs  seen  in  the  side  sectional  ele- 
vation of  the  illustration.  About  an  inch  of  clearance  is 
allowed  between  the  paddle  board  ami  casing  as  a  bypass 
for  the  water  to  regain   its  level  ere  the  return  stroke. 

The  machine  illustrated  was  built  to  sample  a  stream 
5  in.  deep  by  12  in.  wide.  This  particular  design  effects 
a  stroke  of  about  3  in.  at  the  drawbar,  the  travel  of  the 
drive  wire  being  1  to  2  in.  in  excess  of  this. 

In  sampling  the  pulp  stream  it  is  imperative  that 
the  cut  should  not  be  made  too  rapidly — there  must  be 
no  bat  and  ball  effect.  It  is  probable  that  1  yd.  per  sec. 
is  the  highest  safe  speed  to  insure  accuracy  of  cut  — 
less  speed  would  he  safer. 

This  sampling  machine  was  devised  by  Walter  R.  8. 
Francis,  am]  the  foregoing  description  is  largely  ex- 
cerpted  from  his  description  given  of  it  in  discussing 
Taylor's  pulp  sampler  in  the  Institute  of  Mining  and 
Metallurgy,  Bulletin  No.  1  II. 


^tfimpnipe 


.loux  Gli 


fts°oIfee  Talble 


A  new  table  thai  differs  radically  fr the  present  type 

■  if  concentrating  tables  lias  been  tried  out  in  two  of  the 
mills  at  Idaho  Springs,  Colo.  This  table  has  been  de- 
veloped during  the  last  three  years  at  Empire,  Colo.,  and 
has  been  called  the  Empire  table. 

:  ick  of  the  tabic,  as  -ecu    ni   the  accompanying 

illustration,  is  of  the  same  general  shape  as  the  Wilfley, 

is  riffled  somewhal  similar  to  other  tables  and  receives  a 

hrough   a    head   motion.     At   this 

point    it    di  nallv    from    the  general    lines   of 

mployed    for   concentration.     The 

deck  is  suspend'  i  >    and  is  given  a  long  recip- 

1  motion  longitud  n  table.     A  stroke  as  high 

i  in  at    firsl   -lam-e  thai   such 

i  long  stroke  woul  :ii   desired,  but  owing 

to  the  m  i  b  water,  a  rapid  and 


perfect  separation  takes  place.  The  wash  water  is  fed 
to  the  table  from  behind  baffles  that,  together  with  the 
motion  of  the  table,  cause  an  eddy  to  be  formed  that  ac- 
complishes the  result  of  separation  with  a  very  small. 
amount  of  water. 

The  forward  stroke  of  the  table  is  gentle,  and  at  the 
end  is  retarded  slightly  by  the  mechanism  and  the  weight 
of  the  table.  A  spring  pressure  comes  into  play  only  at 
the  end  of  the  forward  stroke.  The  return  stroke  i&j| 
thus  assisted  at  the  start  and  given  a  momentary  accel- 
eration due  to  the  stored  tension.  At  the  same  time  the  i 
deck  drops  slightly  away  from  the  ore  bed  along  the  are 
of  a  circle. 

The  result  of  the  peculiar  motion  and  the  long  stroke  is  if 
that  the  bed  is  kept  loose.  This  prevents  packing  and 
allows  the  rapid  stratification  of  the  pulp.  The  mineral 
moves  forward  rapidly,  and  the  tails  are  washed  off 
quickly,  thus  giving  the  table  a  large  capacity.  The 
shape  of  the  riffles  assists  in  this  work.  They  are  made 
of  sheet  metal  bent  up  in  channel  form,  open  at  the  top, 
ami  are  so  placed  on  the  deck  as  to  allow  the  tails  to 
wash  oil'  quickly.  As  the  number  of  strokes  is  consid- 
erably  less  than  ordinarily  used  (135  strokes  or  less  per 
minute),  the  table  runs  with  little  vibration  and  there- 
fore does  not  require  heavy  foundations. 

At  the  Staley  mill  in  Idaho  Springs  this  table  has  been 
in  operation  for  four  months  on  the  coarser  portion  of 
the  mill  feed.     The  material  is  30-mesh  and  concentrates 


■Milling  engine 


EMPIRE    LONT.-STROKE   TABLE 

about  3:1.  The  tabic  is  given  133  strokes  of  3  in.  per 
minute.  It  is  handling  37  tons,  dry  weight  per  21  hr. 
on  a  -IxlO-i't.  deck  ami  could  handle  considerably  more 
if  necessary.  The  table  is  using  about  10  gal.  of  water 
pin-  minute  and  requires  l/o  tip.  to  run  it.  The  heads 
going  to  the  table  assay  0.20  oz.  gold  and  8.40  oz.  silver. 
The  tails  from  this  head  assay  0.03  ox.  -old  and  1.90  oz. 
silver.  This,  on  a  concentration  of  3:1,  is  00%  gold 
and  84.99?    silver  extraction. 

At  the  mill  of  the  United  Mining,  Milling  and  Tun- 
nel Co.  at  Fall  River,  Idaho  Springs,  one  of  these  tables 
is  handling  the  entire  unclassified  product  from  5  stamps 
crushed  to  30-mesh.-  The  table  is  run  at  133  strokes 
per  minute  with  a  5-in.  stroke.  It  is  claimed  by  the 
management  that  an  extraction  of  Sl'V,  is  being  made. 
The  value  in   the  ore  is  mainly  -old. 

During  the  development  of  this  table  at  Empire  it 
was  operated  on  dumps  ranging  in  size  from  the  finest 
sand  io  i/o-in.  material,  ami  a  clean  product  was  ob- 
tained. Owing  to  the  long,  slow  stroke  used  and  the 
peculiar  water  current,  it  is  possible  to  treat  coarser 
material,  such  as  is  now  attempted  only  on  jigs.  Fur- 
ther work  on  coarse  material   is  aboui   to  he  undertaken. 
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Rochester  Mines  Co.,  Rochester,  Nev.,  reports  a  not 
profil  of  $45,751  for  a  peril"!  beginning  May  I.  L915,  and 
ending  May  15,  I!)1G;  $92,550  was  also  realized  from  the 
sale  of  preferred  stock.  After  writing  off  the  discount 
on  the  new  stock  issue  sold  there  was  a  surplus  of  $24,- 
151.  The  company  has  now  issued  and  outstanding 
2,1  ls.;;il  shares  of  stock  of  a  par  value  of  $1.  Liabilities 
amounted  to  $30,355  and  current  and  working  assets 
totaled  $40,722.  All  the  leases  on  the  company's  prop- 
erty were  purchased  at  a  cost  of  approximately  $40,000, 
including  all  machinery  and  equipment  as  well  as  all 
broken  ore  at  hand,  excepting  the  ore  on  the  dump  on 
Lease  No.  2,  known  as  the  ('odd  Lease.  It  is  stated  that 
the  lessees  had  naturally  made  an  effort  to  extracl  the 
greatest  amount  <d'  high-grade  ore  with  the  least  possible 
expense,  without  any  regard  to  the  future  of  the  property 

MINING  COST  STATEMENT 
Aug.  15.  1915,  to  May   15,   1916    (9   months) 


Cost 
per  Ton 
$1.8810 
.2973 
.3541 
.ii2:mi 
.  1  :<  1  2 
.0909 
.0628 
.214:, 
.0990 
.1256 


I  Mining  
Tramming  
Timbering     

Surface    

Blacksmithiug    

1  >r,     sort  uiK     

( office   expense    

Ass;, yini;  and  enginee 
Pipe  and  track  w  ork  . 
Tramway    operating    . 

Total     $3.3459 

Total  cost  per  ton  for  labor $2  5632 

Tut;. I  cost  per  ton  for  timber 0815 

Total  cost   per  ton   for  power .2312 

Total  cost  per  ton  for  explosives 2455 

Total  cost  per  ton  for  supplies .224:. 

Total    cost    per    ton $3.3459 

MILLING    COST  STATEMENT 
.May   1,  1915,  to  May  15,  1916   ( 1 2  e.    months) 

Cost 
per  Ton 

Tramming   $0.0524 

Crushing  and  sampling .  1  r> ;> 7 

Stamp  milling    :mt> 

Tube   milling    5955 

I'lassifying    (1224 

Thickening    0658 

Agitation    .5220 

Decantation    1 7  m 

Precipitation     1900 

Refining    .  1 . ,  i  s 

Assaying    0763 

'  ifiice  expense    0553 


Total    $2.6929 

al  cost   per  ton  for  labor 

al  cost   per  ton   for  supplies 

:al  cost  per  ton  for  power .5604 


Total  cost  per  ton 

RECAPITULATION    OF    COST    STATEMENT 
Showing  Cost  per  Ton   for  the  Following  Months 

Average  for        Average  tor  For 

121 ..   Months.  5  Months,        1  Month. 

5    1    1.5-5    15    16    1    I     L6-6    I    16   May.  i:>lt; 

H'Hi'i-     -  $2.2878 

M"iini;    22211:' 


I  M  reel    ml  ning    anil  mill- 
ing-   costs     

Endirect   Expenses: 

Marketing   bullion    - 

1  ransportation    r>21 4 

and    insurance 0769 

leeonstruction     of     water 

112::: 


$0.1588 
.2  1  I 
.0694 


lim 


Indirect  costs  per  ton.  . 

Toial  direct  and  indirect 

costs   per   ton 

,f  ^,°'-7 'At   the  Present   tin  1 


.521  I 

.I72H 

0  8935 

$6.1364 


ill  is  making  an  extraction 


as  a   workable  mine.     The  c pany  is  now  conducting 

.systematic  development  work  in  order  to  mine  all  the 
ore  in  the  most  economical  manner.  Power  is  furnished 
the  mine  by  the  Nevada  Valleys  Power  Co.,  which  de- 
rives its  power  from  the  Lahontan  Dam,  a  Governmenl 
irrigation  project  85  mi.  distant.  This  power  it  fur- 
nished at  $8  per  horsepower  per  month.     It  is  estimated 

that   the  c pan)   has  approximately   10,000  tons  oi 

broken    in   the  stopes   and   as    more   storage    room    is    made 

available  this  amounl  is  expected  to  be  increased  trf  at 
least  10,000  tons  of  broken  ore  by  the  end  of  the  presenl 
year.  The  mill  has  been  increased  in  capacity  from  ion 
to  120  tons  per  day,  and  extraction  has  been  increased 
2%.  Further  minor  improvements  are  under  way.  which 
it  is  stated,  will  result  in  increased  efficiency.  At  present 
'<■>',  of  the  ore  is  ground  to  200  mesh.  The  accompany- 
ing" tables  give  details  „f  costs. 

Seneca    Mining;   Co.  of   Michigan    reports   that   expenses   for 

1915    were    $12,763,    leaving    a    balance    of   liabili 

sets  of  $179,703  on   Dec.  31,  1915.     nf  the  disburse.,,,  nl 

was   for   interest,    $1,677    for    Eastern    expenses,   $896    Eoi     mini 

taxes  and    $1,598    Eor  mine  expenses. 

Wallaroo    mid    Mi tu    Copper    Mine*    of    South    Austral!; 

dining  1915  operations  raised    187,500  ions  of  ore,  milling 
590  tons  assaying   from   3.07  to  3.309!    copper.     The  eonci 
tor    operated     on    material     from     the     heaps    and     on 
with   satisfactory   results.      Sulphuric  acid   and    bluestone    w.i. 
produced    as    byproducts.      About     1,800    men     were    employed. 

Peterson  Lake  Silver-Cobalt  Mining;  to..  Cobalt,  Canada. 
for  the  year  ended  Apr.  30,  1916,  reports  a  surplus  ini 
of  $213,291  and  dividend  payments  of  $168,127.  During  the 
year  the  Seneca-Superior  Co.  continued  to  make  regular  ship- 
ments of  ore  from  the  mine;  but  toward  the  end  of  th< 
the  ore  reserves  were  practically  depleted,  and  extensive 
development  of  the  leased  area  did  not  lead  to  the  discovery 
of  any  new  orebodies.  The  Gould  lease  was  taken  over  by  a 
new  company  called  the  Mercer  Silver  Mines.  Ltd.,  which  has 
been  actively  developing  this  lease,  and  one  shipment  of  ore 
has  been  made.  The  company  has  prospected  the  Peterson 
Lake  area   through   Nos.   2   and   .')   shafts   and    have   opened   up 

the    Nova    Scotia   territory    in    which    several    veins    have    I 

encountered,  but  up  to  the  present  time  no  commercial  ore 
has    been     found     in     paying     quantities.       The     production     of 

silver   amounted    to    2,230.295    oz„    of    which    2.148,297    oz.    ,. 

from   the  Seneca-Superior  lease,     'in   the   Peterson  Lake   mine 
1,479    ft.    of   development    work    was    performed    at   an    avei 
cost    of   $1  3.79  per  ft. 

V 

Boulder   Tungsten    Production    Boulder,    Colo.,    reports 

the   company's  treasury   now   contains  a   surplus  of   $70,9( 
The  net   earnings  of  the  company  for  the  past   year  amount    to 
$125,000.     it  was  recommended  that  a   plan  be  outlined  by  the 
officers    whereby    the    Barker    ti  0    acres,    parti 

veloped  by  the  deep  tunnel,  should  be  acquired  and  fu 
improvements  of  plant  provided  for.  The  Clark  mill 
been    in   constant    oj  letion    last    Ja  n 

handling  both  ores.     An  accumulation  of 

tungst.n    coi trates    held    In    the    mill    during    the    depn 

s'ion  in  the  pri  i     i     •    tlmated  to  bi    worth  $50,0' 

The  total  output  -.1    tl       rii, u   during   the  last  seven  month 

i I       'i",i,     sum    ol     (17 ... 

paid  out  in  the  purchase  of  ores  from  the  company  less. . 

i    tunnel    has    been    a. Ivan,  i  .i     i  I    ,  i     dur- 
ing the  past  year.     Several  promising   veins  have  been 
the  tunnel,  three  of  which  have   -  ielded   payabli    i  n     : 
velopment.     The  tunnel                              meed   as    rapidl  pos- 

sible and  within  the  coining  year  will  probably    n 
of   3,000   ft.   and   open    the   Forest   Home   mine   at   c 
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THE  CONGER  TUNGSTEN  MINE.  THE  DEEPEST  IN  THE  BOULDER  COUNTY  TUNGSTEN  FIELD 

The  Conger  mine  is  the  largest  producer  in  the  district  and  is  owned  by  the  Primos  Chemical  Co.;  the  Conger  shaft 
is  1.100  it.  deep.  Except  the  Beddig,  which  has  a  600-ft.  shaft,  no  other  Boulder  County  tungsten  mines  have  been 
opened  to  a  depth  or  500  ft.     About   half  of  the  properties  in  the  Colorado  field  are  today  less  than  200  ft.  deep 


TWO  VIEWS  IN  THE  BOULDER  COUNTY  DISTRICT,  COLORADO 
Interior  of  the  Duncan  tungsten  mill;  in  the  background, 
enver    quartz    mill;     "rag    plant"    or    canvas    tables    in 
i  round 


A  "Super-Leadville"  drill-column  hoist  in  the  mine 
of  the  United  States  Gold  Corporation,  near  Sugar 
Loaf 
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Till':    '''>!'       •<    RO     DISTRICT,     BOLIVIA,     WHERE     NATIVE   COPPER    HAS    BEEN    MINED    FOR    OVER    200    YEARS. 

SULPHIDE   VEINS  LATELY   EXPLOITED 


^■MUB 


r^^pfe^. 


*i\frl*#*k 


IUTCROP  OF  SULPHIDE  VEIN  WOMEN  SORTING  ORE  AT 


ilILL  OF  THE  CHILEAN  COM  I 'ANY.  CIA.  COROCORO  DE   BOLIVIA 
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In  the  Journal  of  Aug.  L9,  L916,  page  363,  I  find  the 

h.lluu  ing   note: 

Curtailment  of  zinc-ore  pro'duction  in  this  district  is  not 
so  great  as  is  indicated  by  the  turn-ins.  Reports  are  based 
on  sales  and  shipment,  and  the  smelters  have  been  buying  so 
lightly  recently  that  the  bulk  of  sales  has  been  small.  There 
is  a  constantly  swelling  surplus  of  ore,  and  while  numerous 
mines  are  down,  others  continue  to  operate  and  pile  up  a 
reserve. 

According  to  figures   in   my  possession  the  following 

is  true: 


July  22       July  29 

Shipment    4  980  5,480 

Production    4.090  4.390 


Aug.  5       Aug.  12      Aug.  19 
4,780  4,810  5.160 

4.580  4,420  4,860 


This  is  an  average  shipment  for  five  weeks  of  5,042 
tuns  and  an  average  production  for  live  weeks  of  4,468 
inns.  Each  week  the  production  was  less  than  the  ship- 
ment.    The  reserve  stock  was  decreased  2,870  tons. 

During  April.  1916,  the  average  weekly  shipment  was 
9,554  tons  and  the  average  weekly  production  was  9,634 
tons.  The  production  for  the  five  weeks  of  July  and 
August,  already  given,  averaged  5,166  tons  per  week  less 
than  the  five  weeks  ending  Apr.  29.         Jesse  A.  Zook. 

Joplin,  Mo.,  Aug.  24,  1916. 

|  One  of  our  Joplin  correspondents  reports  elsewhere 
in  this  week's  Journal  a  surplus  of  23,000  tons  of  zinc 
ore  as  the  finding  of  special  representatives  of  the  South- 
Missouri  Safety  and  Sanitation  Association;  and  a 
special  meeting  was  to  be  held  Aug.  28  to  discuss  the 
,-urplus   and   corrective    measure.-. —  Editor.] 

SaMnmpME&gg  ©f  Spelfteir 
Having  read  the  editorial  on  "Sampling  of  Spelter," 
358  of  the  Journal  of  Aug.  19  and  also  in  the  same 
the  learned  remarks  on  page  331,  "Grades  and  Uses 
of   Spelter,"   I   feel    like   calling   attention   to   some   im- 
portant   facts  in  regard  to  this  situation  as   far  as   the 
trade  18  concerned. 

I    highly  appreciate   the   work   done   by  the   American 
y  for  Testing  Materials  and   from  the  very  begin- 
upported  this  work  and  have  given  a  good  deal 
of  time,  thought   and  advici — mostly  indirectly — to  the 
leliberations  of  the  committee.     The  shortcomings,  how- 
of  these  efforts  of  the  American  Society  for  Testing 
rials  arc  that   neither  buyer  nor  seller  is  hound  to 
laid  down  by  the  society,  with  the  result  that 
only  rns  with  whom  nobody  would  ever  have 

any  serious  difficulty  arc  guided  by  these  rules,  while 
other  firms  adopl  the  rules  when  it  suits  them  and  dis- 
regard them  when  it  appears  hitter  for  their  interests. 
The  trouble  is  thai  rim  contracts  between  sellers  and 
buyers  do  m  \   the  American  Society 

for  Testing   Materials  and   that  contracts  between  con 
md  sellers  of  metals  are 
not  n  nttcn     nifo  it  ten  without  considera- 

i  ion  of  coming   differences. 

I"  honor  of  i timers  and  producers  it  must  be 

stated,  and    most   emphatically,  that  most  of   them   are 


guided  in  their  dealings  by  such  high  standards  of  busi- 
ness  ethics  that  they  will  never  take  advantage  of  tech- 
nicalities, and  in  the  copper  as  well  as  in  the  spelter 
trade  it  is  practically  an  unknown  thing  for  anybody  to 
try  to  get  out  of  a  contract  because  the  common  law 
might  give  him  a  right  to  do  so.  With  this  large  class 
of  people  it  is  easy  to'  deal.  En  fortunately,  there  arc  a 
small  number  of  people — even  of  high  financial  stand- 
ing— who  feel  justified  in  taking  advantage  of  any  legal 
loophole,  disregarding  the  rules  of  the  American  Society 
for  Testing  Materials  as  well  as  the  custom  of  the  trade 
and  the  question  of  fair  dealings.  Protection  is  needed 
against  this  class  of  people  whether  they  be  producers, 
consumers  or  exporters.  The  only  remedy  I  know  is  to 
agree  upon  a  uniform  contract  for  the  sale  of  nonfer- 
rous  metals,  such  a  contract  to  be  agreed  upon  at  a  con- 
ference of  the  principal  sellers  and  buyers  with  the  aid 
and  assistance  of  the  engineers  and  chemists  who  have 
done  such  valuable  service  for  the  trade  at  large  in  call- 
ing attention  to  the  fundamentals  by  which  the  quality 
of  metals  should  he  judged.  With  due  and  high  respect 
for  these  gentlemen,  it  seems  necessary  to  give  consid- 
eration to  the  business  and  legal  questions,  and  if  the 
Engineering  and  Mining  Journal  will  advocate  such  ac- 
tion and  will  assist  in  bringing  order  out  of  the  chaos, 
it  will  have  added  to  its  many  valuable  services  rendered 
to  the  metal  trade  and    industry  a   new  one. 

New  York.  Aug.  VI,  11)16.  L.  Vogelstein. 

As  operator  of  a  cyanide  plant  I  am  also  interested 
in  any  detail  that  promises  to  facilitate  the  ordinary 
routine  practice,  or  any  that  might  point  the  way  toward 
securing  better  results.  The  Journal  is  always  helpful 
in  this  way.  and  I  have  found  a  great  many  articles,  par- 
ticularly in  the  •■Details"  department,  that  have  been 
of  considerable  help.  Occasionally,  however,  my  judg- 
ment tells  me  that  the  thing  is  overdone.  It  is  this 
criticism  that  I  have  to  make  of  the  article  on  "Specific- 
Gravity  Apparatus"  in  the  Journal  of  Aug.  12.   1916. 

The  procedure  described  by  C.  R.  Olson  is  one  with 
which  1  can  find  no  particular  fault  so  far  as  practicability 
is  concerned,  but  it  does  appear  to  me  to  he  superfluous. 
With  all  the  articles  we  have  had  in  the  past  few  years 
about  specific-gravity  factors,  almost  any  operator  ought 
to  be  able  to  dev  ise  any  kind  of  system  he  happens  to 
need  to  fill  local  conditions.  It  seems  to  me  that  a  study 
of  Professor  Clevenger's  exhaustive  article  in  the  Journal 
of  Dec.  1!».  1914,  covers  the  ground  thoroughly  enough 
for  anyone.  His  article  is  clear,  exhaustive  and  authori- 
tative, and  any  further  explanation  or  description  seems 
unnecessary. 

Mr.  Olson's  method  is  all  right,  undoubtedly,  but  it 
is  only  one  of  many  ways  of  doing  the  same  thing,  which 
almost  anyone  ought  to  be  able  to  deduce  from  a  knowl- 
edge of  the  general  principles  of  the  subject. 

New   .fork,  Aug.  1 1.  1916.       Charles  U.  Warring 
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Speci  w    <  Iorrespondencb 

The  Combination  shaft  on  the  Comstoek  will  be  1111- 
watered,  if  the  plan-  proposed  by  the  directors  of  the 
Savage,  Kale  &  Noroross,  Chollar  and  Potosi  mines  shall 
be  adopted  by  the  stockholders.  This  is  a  large  under- 
taking and  means  attacking  the  water  at  two  points, 
whereas  for  the  last  five  years  the  attack  has  hem  at 
one  point  fur  the  drainage  of  the  2.700  level  of  the  Onion 
iiml  Mexican. 

The  lowering  of  the  water  to  the  2,900  level  has  al- 
ready been  decided  upon,  and  the  pumps  are  now  on  the 
ground.  The  station  at  the  2.700  level  is  being  exca 
vated,  and  tanks  are  being  installed  under  the  personal 
supervision  of  Whitman  Symmes.  The  pumps  will  be 
lowered  down  the  winze  to  the  2,900,  and  as  the  winze  is 
known  to  he  opened,  by  soundings,  the  management  does 
not  anticipate  any  difficulty  until  the  2,900  station  is 
reached.  This  will  drain  a  section  two  miles  in  length 
a'  a  depth  of  2,900  ft.,  as  all  the  mine-  are  connected  on 
the  '.'.DOO  level  by  the  drift  driven  a  year  ago.  Several 
winzes  are  being  opened  to  provide  ventilation.  These 
ape  generally  found  in  good  condition.  Although  they 
'have  been  submerged  since  1884,  the  ore  is  known  to 
exist  in  the  Mexican  and  Union  on  the  2,900  level.  The 
Con.  Virginia  and  Sierra  Nevada  are  practically  in  vir- 
Jgin  ground  below  the  2,700  level,  and  in  fa  el  a  large 
Iportion  below  the  2,f)00  level.  This  is  all  in  the  North- 
end  Comstoek. 

The  move  to  unwater  the  Combination  shaft,  going  to 
la  depth  of  3.300  ft.,  is  rapidly  crystallizing.     An  elec- 
tric pump  will  be  u^'<\    for  this  work.     Two  years  ago 
shafl  was  repaired  to  tin    1,900  level,  where  the  water 
now  stand-,  and  it  i-  believed  that  it  is  in  had  condition 
elow   this   point,   as    it    has    been    submerged    for   many 
ears.     The  ground  is  believed   to  be  of  good  character. 
\i   the   Northend  the  water  has  been  lowered  to  a   point 
i    the  2.700  level,  and   the   water   in   the   Combina- 

-haft  stand-  in  the    1,900   level,  so   thai    c ection 

a-  not  been  made  between  the  Northend  mines  and  the 
Savage,  Hale  &  Norcross,  Chollar  and  Potosi.  The  Sav- 
age mine,  occupying  an  intermediate  position,  has  not 
been  explored  below  the  2.200-ft.  point.  It  is  probable 
i  the  drainage  of  these  properties  will  not  be  expen- 
.  as  it  is  believed  thai  the  steady  flow  id'  water  in 
be  deep  levels  will  he  \er\  -mall  ;  in  fact,  that  the  hulk 
if  the  water  comes  in  above  the  2.300-ft.  point. 

The  Savage,  Hale  &  Norcross,  ('hollar  and  Potosi 
imong  the  first  locations  on  the  Comstoek  Lode  and 
ill  in  active  operation  in  lsi;n.  Litigation  over  their 
loundary  lines  attracted  a  large  amount  of  attention  and 
■xtended  over  a  long  period  of  lime,  but  was  settled  more 
ban  30  years  a  o.  The  four  mines  have  a  total  of  2,51  I 
t  in  length  on  the  lode-  and  have  produced  app..  \i- 
natelj   $50,000,000. 

The  reopening  of  these  properties  will  be  made  > 
•ible  by  the  unwatering  of  the  Combination  shaft.  I 
vas  one  of  the  greatest  shall-  ever  sunk,  and  in  1886 
iad  reached  a  depth  of  3,2(55  ft.,  al  that  time  The  deepe-t 
ixcavation  known  in  the  world,  it  was  sunk  vertically 
n  four  compartments  of  extra-large  size,  and  the  tim- 
ing was  extraordinary.  It  i-  stated  that  the  shall  cost 
norc  than  $2,000,000  to  sink  and  equip.     The  pumping 


of  this  -haft  ceased  ii  L886  because  of  the  flooding  of 
the  Gold  Hill  and  the  Southend  mines  in  February,  L883, 
which  -topped  all  the  pump-  at  that  end  of  the  lode  ami 
submerged  all  levele  below  1,700,  and  the  stopping  of 
the  pump-  at  the  north  end  of  the  lode  in  Dei  ember. 
1884.  There  have  since  been  other  cause-  thai  prevented 
the  resumption  of  pumping,  among  which  were  the  dis- 
pute and  dissension  among  the  nies  as  to  thi 

'centage  of  pumping  ej  pi  nse  to  be  paid  i>.  each. 

At  the  time  of  shutting  down  the  pump-.  John  W. 
Mackay  was  opposed,  because  he  believed  thai  the  show- 
ing was  so  promising;  hut  [saac  Requa,  Alvinza  Haj 
ward,  W.  II.  ffobarl  and  other-  contended  thai  temporary 
stopping  of  the  pumps  mighl  force  the  Hold  Hill  com- 
panies to  cooperate  in  the  pumping,  which  the]  had  pre- 
viously refused  to  do.  The  death  of  some  of  the  prin- 
cipals made  the  abandonment  permanent.  Plan-  are 
now  being  carefully  prepared  looking  to  the  most  eco- 
uomieal  and  expeditious  method  of  draining  the  lower 
levels. 


S  W     I'l,  \\<  [S<  0    CoRBESPONDENI  E 

-V  plan  to  accomplish  uniform  taxation  of  mines  in 
California  was  considered  by  a  joint  meeting  of  the 
California  Metal  Producers'  Assoi  ia1  ion  and  the  Stab 
Tax  Commission.  It  is  said  that  two  plans  were  prepared, 
the  one  given  herewith  and  another  more  favorable  to 
mine  owner-,  hut  the  former  reached  the  hand-  of  the 
commission  in  advance  of  the  meeting  and  was  the  only 
one  considered.  I !'  the  metal  producers  can  obtain 
favorable  action  on  this  plan,  it  is  about  the  best  that 
can  he  looked  for.     Ii  is  believed  thai    V  inty  is 

tnosl  favored,  since  it  has  an  assessor  who  varies  his 
levies  according  to  the  profitable  operation  of  the  mines. 
If  all  counties  had  assessors  of  lib  pnent,  there 

would  be  little  demand  for  reform  in  mine  taxation.    The 
following  i-  the  plan   for  uniform  mine  taxation  agreed 
upon  and  submitted  by  the  committee  on  mine  taxa 
of  the  California   Metal   Producer-'  Association  and 
-id. -red  at  the  joint  meeting : 

The   Pi.w    fob   Dxiform   Taxation 

Assessment  —  Valuation   for  assessment   for  purposi 
local    taxation    as    follows:      (  \>    Surface    improvements 
on  the  same  basis  as  other  property  in  the  county  in  which 
ihe\   are  of  mining  claims  and 

estate,   the  surface  of  which   i-   uol    used    for  other 
than  mining  purposes,  rter  of  the 

at  the  mine  of  all  ores,  minerals  or  metals  produced 
during  the  preceding  year ;  provided,  however,  thai  should 

the  net  value  of  such  production  exceed  i-fourth  the 

gross  value,  then   the  net   value  should   be  taken  as  the 
of  the   mining  claims  and    nal   estate.     The   nel 
value  shouli  uined  bj  deducting  from  the 

!  I  |    The  actual  cost  of  mining  amid 
work  performed  during  the  year:  (2)  the  actual  co 

bi  and  treatment  on  I  be  ore ;   ( :; )  general  expi 
including  taxes,  insurance,  welfare  work,  cos!   oi 

offii  e   expenses   al    both   mine  and 
headquarters,  and  salaries  of  all  officers  engaged   in  the 
actual  operation  or  management  of  the  bus 
mine:    (4)    depreciation    to   the   amount    of   the    actual 
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decrease  in  value  of  the  surface  plant  where  its  value  is 
not  fully  maintained  by  repairs  and  betterments,  and 
where  so  maintained  the  cost  of  such  repairs  and  better- 
ments; (5)  allowance  for  depletion  in  accordance  with 
the  provisions  of  the  United  States  Revenue  laws. 

Tax  lew — (A)  For  local  (county  and  municipal)  taxes 
the  levy  should  be  the  same  as  for  other  classes  of 
property  in  the  same  county,  district  and  municipality. 
(B)  For  state  taxation  the  levy  should  be  0.5%  on  the 
value  of  the  net  proceeds  for  the  preceding  year,  and 
this  should  lie  in  lieu  of  any  franchise  tax  whatever. 

The  following  list  shows  the  mine-taxation  systems  now 
in  use  in  the  various  states : 

Alabama — Mines  assessed  and  taxed  as  other  property  at 
60%  of  actual  value.  Arkansas — Mines  assessed  and  taxed  as 
other  property  at  full  cash  value.  Arizona — Four  times  the 
net  plus  12%%  of  the  gross  at  full  cash  value.  California — 
Mines  assessed  and  taxed  as  other  property  at  their  true  cash 
valve.  Colorado — One-fourth  of  gross  proceeds  or  net  pro- 
ceeds if  in  excess  of  one-quarter  gross  at  full  value.  Connecti- 
cut— Mines  assessed  and  taxed  as  other  property  at  their  true 
cash  value.  Delaware — Mines  assessed  and  taxed  as  other 
property.  Florida — Mines  assessed  and  taxed  as  other  prop- 
erty at  their  true  cash  value.  Georgia — Mines  assessed  and 
taxed  at  their  fair  market  value.  Idaho — Unpatented  claims 
not  assessed;  surface  at  price  paid  Government;  orebody 
assessed  at  net  production.  Illinois — Mines  assessed  and  taxed 
as  other  property  at  3  3  *,  ^  of  full  value.  Indiana — Mines 
assessed  and  taxed  as  other  property  at  price  it  would  bring 
at  private  sale.  Iowa — Mines  assessed  and  taxed  as  other 
property  at  25%  of  actual  cash  value,  except  money  and 
credits.  Kansas — Mines  assessed  and  taxed  as  other  property 
at  their  true  value  in  money.  Kentucky — Mines  assessed  and 
taxed  as  other  property  at  their  true  value  in  money.  Louisi- 
ana— Mines  assessed  and  taxed  as  other  property.  Maine — 
Mines  assessed  and  taxed  as  other  property  at  full  market 
value.  Maryland — Mines  assessed  and  taxed  as  other  property 
at  full  cash  value.  Michigan — Mines  assessed  and  taxed  on  an 
ad  valorem  basis.  Minnesota — Iron  mines  classified  assessed 
at  50%  of  true  value.  Mississippi — Mines  assessed  and  taxed 
as  other  property  at  their  true  value.  Missouri — Mines 
assessed  and  taxed  as  other  property  at  their  true  value. 
Montana — Annual  net  proceeds  plus  price  paid  United  States 
per  acre.  Nebraska — Mines  assessed  and  taxed  as  other  prop- 
erty at  20%  of  actual  value.  Nevada — Mines  assessed  and 
taxed  on  net  proceeds  at  S0%  of  actual  value.  New  Hamp- 
shire— Mines  assessed  and  taxed  as  other  property  at  full 
value;  undeveloped  mines  not  taxed.  New  Jersey — Mines 
assessed  and  taxed  as  other  property  at  full  and  fair  value. 
.New  Mexico — Mines  assessed  and  taxed  on  their  net  proceeds 
at  335  %  of  actual  value.  New  York — Mines  assessed  and 
taxed  as  other  property  at  their  full  value.  North  Carolina — 
Mines  assessed  and  taxed  as  other  property  at  their  full  value. 
North  Dakota — Mines  assessed  and  taxed  as  other  property 
at  their  full  value.  Ohio — Mines  assessed  and  taxed  as  other 
property  at  their  true  value  in  money.  Oklahoma — Gross 
pts  taxed;  also  ad  valorem  tax;  pay  state  %  of  1%  of 
gross  value.  Oregon — Mines  assessed  and  taxed  as  other 
property  at  true  cash  value.  Pennsylvania — Mines  assessed 
and  taxed  as  other  property;  coal  2%%  on  market  value  of 
each  ton.  Rhode  Island — Mines  assessed  and  taxed  as  other 
property  at  full  cash  value.  South  Carolina — Mining  land  not 
taxed;  gross  proceeds  of  mines  taxed  at  true  value.  South 
Dakota — Mines  assessed  and  taxed  as  other  property  at  full 
cash  value.  Tennessee — Mines  assessed  and  taxed  as  other 
property  at  actual  cash  value.  Texas — Mines  assessed  and 
taxed  as  other  property  at  full  and  true  value.  Utah — Mines 
1  taxed  on  net  annual  earnings  at  full  cash  value. 
Vermont — M  I   and   taxed  as  other  property;   mines 

and  quarries  exempt  from  taxation  for  10  years.  Virginia — 
Mines  assessed  and  taxed  as  other  property  at  fair  market 
value.  Washington — Mines  assess,  d  and  taxed  as  other  prop- 
erty at  in';  of  their  ti  e  and  fair  value.  West  Virginia — 
Mines  assessed  and  taxed  as-  other  property  at  full  and  fair 
Wisconsin— Mine  and   taxed   as   other   prop- 

erty   at    full  Mines   assessed    and    taxed    on 

product  at  full  ca:  ,iUe. 

A  LorBe  Quantit}  „,  ozokerite,  at  first  supposed  to  be 
paraffin,  has  accumulated  from  the  oil  wells  in  the  Thrall 
field,  situated   30   m  ,,       Tt   is  stated  that  ozo- 

kerite   is    much    moi  than    paraffin.      The    discovery 

that  the  strange  prodt  ;erite  was  made  by  Dr.  Schoch, 

head  of  the  chemical  ,     University  of  Texas. 


©es  Repospftnngg  the 

We  reprint  the  following  communication  from  the 
Bisbee    (Arizona)    Daily   Rerieir   of   Aug.    13: 

New    York.    Aug.    7,    1918. 
Editor.  Bisbee  Review,  Bisbee,  Ariz. 

Dear  Sir: — Now  that  not  only  the  state  valuations  of  min- 
ing properties,  but  the  wages  and  salaries  paid  officers  and 
employees  of  the  copper  producers  in  Arizona  depend  so 
directly  upon  the  quotation  for  copper  as  given  by  the 
"Engineering  and  Mining  Journal,"  it  is  of  extreme  import- 
ance that  this  quotation  should  properly,  and  as  accurately 
as  practicable,  represent  actual  and  bona  fide  transactions 
In  the  metal.  When  the  price  of  copper  is  ascending  and 
consequently  wages  are  increasing,  from  month  to  month, 
little  or  no  criticism  is  directed  at  the  quotation,  but  when, 
as  in  the  months  of  June  and  July,  the  market  was  practically 
stagnant  and  little  or  no  business  transacted,  except  at  fig-  ' 
ures  far  below  the  April  and  May  prices,  there  is  naturally 
created  a  desire  to  inquire  into  and  ascertain  the  accuracy 
of  the  quoted  prices.  In  view  of  the  importance  of  this  sub- 
ject and  of  the  interest  which  the  local  public  necessarily 
has  in  it.  I  have  recently,  through  personal  interviews  with 
W.  R.  Ingalls,  editor  of  the  "Journal,"  and  through  a  com- 
parison of  past  statistics,  gone  very  carefully  into  this  subject 
and  am  sending  you  herewith  the  result  of  my   investigations. 

The  question  of  determining  the  actual  selling  price  of  the 
copper  metal  from  day  to  day  is  one  of  extreme  difficulty. 
Copper,  under  conditions  existing  at  present,  is  seldom  or 
never  sold  for  immediate  delivery,  as  there  is  practically  no 
unsold  metal  in  the  hands  of  producers,  and  such  transactions 
as  are  termed  "spot"  usually  consist  of  "seconds,"  or  old  cop- 
per, which  is  remelted.  The  quotations,  therefore,  given 
in  the  "Engineering  and  Mining  Journal,"  say  for  the  month 
of  July,  represent  the  actual  price  which  the  consumer  agrees 
he  will  pay  for  certain  amounts  of  copper  the  delivery  of 
which  may  not  occur  until  the  late  autumn  or  the  early  part 
of  1917.  Most  of  the  copper  producers  sell  their  output 
ahead;  that  is,  as  crude  copper  produced  at  their  smelters 
in  one  month  will,  under  normal  conditions,  not  reach 
the  market  as  wirebars,  etc.,  for  from  three  to  four  months, 
they  endeavor  to  sell  their  output  for  at  least  this  time  in 
the  future.  Realizing  the  momentous  importance  and  how 
much  depends  upon  the  accuracy  of  the  "Engineering  and 
Mining  Journal"  quotation,  Mr.  Ingalls  personally  keeps  in 
close  touch  with  the  producers  and  sellers  of  the  metal  and 
receives  from  them,  in  confidence,  memoranda  of  their  sales 
and  the  price  and  time  of  delivery  of  their  output.  From 
an  average  of  these  transactions  is  compiled  the  daily,  weekly 
and   monthly    quotation    published    by    the    "Journal." 

That  experience  has  shown  that  these  quotations  are  as 
accurate  as  is  humanly  possible  to  compute  them  is  exem- 
plified by  an  average  quotation  over  a  period  of  months  or 
years  with  the  actual  prices  received  from  sales  of  copper 
by  the  large  producing  companies. 

The  figures  which  I  will  cite  below  are  all  of  record  in 
the  annual  report  to  stockholders  of  Phelps,  Dodge  &  Co. 
When  the  market  is  subject  to  violent  fluctuations,  or  where 
there  is  a  steady  increase  or  decrease  in  the  price  of  the 
metal,  the  prices  realized  during  any  year  for  copper  "pro* 
duced  and  delivered"  may  be  very  different  than  the  average 
price  for  copper  "produced  and  sold."  This  is  due  to  the 
condition,    as   above    stated,    of    selling    ahead. 

TABLE    OF    PRICE   COMPARISONS 

Price  Rec'd.   for  Copper 
B.  &  M.  Journal  -Sold  and  Delivered 

Quotations  bv  P.,  D.  &  Co. 

1909  12. 9S  13.03 

1910  12.74  12.S3 

1911  12.37  12.36 

1912  16.34  15.50 

1913  15.27  15.35 

1914  \.   13.60  1 3.56 

1915     17.27  16.05 

Average     14.37  14.09 

I  am  just  in  receipt  of  a  copy  of  the  table  of  copper  sales 
in  1915  and  from  the  year  1905  to  1915  inclusive,  published 
in  the  "Engineering  and  Mining  Journal"  under  date  of  Aug. 
5.  These  figures  are  of  great  interest,  and  the  accompanying 
explanation  and  analysis  shows  why  the  receipts  from  the 
sale  of  copper  by  one  producer  may  differ  through  a  yearly 
period  from  another,  yet  average  the  same  through  a  space  of 
two  or  more  years. 

My  attention  has  been  drawn  to  the  very  great  discrepancy 
between  the  "Engineering  and  Mining  Journal"  quotations 
and  those  which  are  printed  almost  daily  in  the  local  press 
and  which  apparently  emanate  from  brokerage  concerns. 
These    latter    figures   always    appear    to    be    from    2    to    5c.    per 
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lb.  higher  than  the  official  quotations  and  not  only  do  not 
represent  actual  transactions  in  tin-  metal,  but  are  obviously 
intended  to  encourage  dealings  in  copper  securities  by  the 
Inference  which  they  carry  that  profits  in  the  standard  stocks 
are    greater    than    they   actually    are. 

With  reference  to  the  sliding  wage  .scale,  while  it  is  un- 
doubtedly a  fact  that  while  the  "Engineering  and  Mining 
Journal"  quotation  for  the  month  of  July  was  23.S65C.  per 
lb.,  the  producing  companies  have  been  receiving,  during  that 
month,  a  considerably  higher  price  for  the  copper  which  they 
delivered.  This  condition,  as  can  be  readily  seen,  is  equalized 
over  a  period  of  months,  and  it  i  unnecessary  to  point  out 
that  while  the  quotation  governing  the  sliding  wage  seal  for 
the  months  of  May  and  June  was  28.625  and  26.601  respectively, 
per  pound,  the  actual  prices  realized  by  the  producing  com- 
panies for  their  copper,  which  as  a  matter  of  fact  had  been 
sold  months  before  at  the  then  prevailing  price,  was  very 
much  lower.  In  fact,  one  of  the  large  producers,  boi  kin 
perhaps  the  largest  individual  order  for  copper  ever  placed 
in  this  country,  was  selling  a  large  part  of  its  output  for  20c. 
per  lb.,  while  paying  wages  on  a  basis  of  from  22  to  27c. 

It  is  evident,  therefore,  that  the  business  of  copper  selling 
is  largely  dependent  on  the  personal  judgment  of  market  con- 
ditions by  the  selling  agents,  and  it  is  consequently  the  ob- 
ject of  Mr.  Ingalls  to  endeavor  to  arrive  at  what  might  be 
considered  the  actual  market  value  of  the  product  through 
the  averaging  of  the  prices  obtained  by  all  or  many  of  the 
transactions    that    are    consummated. 

After  a  very  active  demand  for  the  red  metal  during  the 
months  of  April  and  May,  there  has  been  little  or  no  move- 
ment during  June  and  July.  I  am  glad  to  state,  however, 
thai  there  are  present  indications  of  a  more  active  buying 
movement,  and  while  it  is  not  our  opinion  that  the  prices  will 
be  as  high  as  the  highest  that  have  been  obtained  during 
the  year,  they  will  materially  exceed  those  obtained  for  the 
small  amounts  of  copper  which  changed  hands  during  the 
past    two   months. 

There  have  recently  been  rumors,  which  came  to  my  at- 
tention, that  statements  have  been  made  that  the  large 
copper-producing  interests  have  financial  control  of  the  "Engi- 
neering and  Mining  Journal"  and  that  it  is  naturally  to  their 
interest  that  the  copper  quotations  therein  should  be  under, 
rather  than  over,  the  market,  on  account  of  the  bearing  which 
it  has  on  the  sliding  wage  scale.  Did  this  condition  obtain, 
which  it  does  not,  the  copper  producer  or  seller  would  be  in- 
juring himself  through  the  publication  of  such  a  quotation, 
as  whereas,  a  portion  of  the  high  price  of  copper  goes  to 
labor,  a  larger  proportion  goes  to  the  producer,  and  it  is  ob- 
vious that  the  producer  will  obtain  as  much  as  he  possibly 
can  for  his  output  and  not  give  the  purchaser  and  consumer 
the  impression  that  the  price  of  copper  is  lower  than  that 
which  he  is  asking  for  it.  I  have  investigated  the  ownership 
of  the  "Engineering  and  Mining  Journal"  and  can  refer  you 
to  the  issue  of  Apr.  15,  1916,  which,  in  accordance  with  ex- 
isting laws,  publishes  a  statement  of  its  ownership  and  man- 
agement, etc.,  and  its  list  of  stockholders.  In  addition  to 
this  I  have  the  emphatic  personal  assurances  of  its  very  repu- 
table and  distinguished  editor  that  not  one  share  of  stock 
nor  any  bonded  indebtedness  is  owned  by  any  copper  producer 
or  selling  agent,    individually   or   as   a   corporation. 

Yours     truly, 
WALTER    DOUGLAS. 
Vice-President,    Phelps,    Dodge    &    Co. 


tuj©©ir{§©  Wo  iRnfsefi* 

Special   Coeeespondencb 

George  W.  Riter,  well  known  in  Utah  as  a  mining 
engineer,  died  in  Salt  Lake  City.  Aug.  20,  as  the  result 
of  an  apoplectic  stroke.  He  was  born  in  Sail  Lake  in 
1871,  the  son  of  Levi  E.  Riter,  a  pioneer  of  1847,  and 
Annie  Riter.  He  attended  the  University  of  Utah  and 
"•cut  from  there  to  Stanford  University  in  1893,  from 
which    institution    he    was    graduated    in    1896,    with    a 

!  degree  in  mining  engineering.  On  returning  to  Salt 
Lake,  he  became  connected  with  the  Eureka  Hill  Mining 
Co.  in  Tintic  as  secretary  and  general  manager,  which 
position  he  held  until  about  four  years  before  the  time 

,   of  his  death. 

Mr.  Riter  was  city  engineer  for  Salt  Lake  City  from 
1904  to  1906.  Three  years  ago  he  went  to  Washington 
as  the   representative   of   the   mine   producers   of    Utah 


before  the  Ways  and  Mean-  Committee  of  Congress, 

engaged    in    the   preparal of    the   presenl    tariff   law. 

Mr.  Riter  presi  nted  to  the  committee  statistics  in  - 
to  the   tariff  on   ore-,  as  affecting  the   Western    SI 

He  was   I years  treasurer  and  a  member  of  the 

executive  c ir  ■<•  of  the  Tintic  Mine  Owners'  Assot  ia 

tion.  lie  was  a  member  of  the  American  Institute  of 
Mining  Engineers  and  the  Mining  and  Metallui 
Society  of  America.  Funeral  services  were  held  at  the 
Ohiversitj  Club  of  SaH  Lake  City,  where  Mr.  Riter  for 
a  number  of  years  had  made  his  home.  He  i-  sun  ived 
by  four  brothers  and  a  sister. 


Zinc  ores  of  the  character  occurring  in  the  well-known 
Franklin  Furnace,  N.  J.,  deposits  have  a  calcite  gangue  in 
which  mor ■  less  of  the  original  CaO  bas  I n  re- 
placed by  Mni).  MgO,  etc.  The  result  of  such  replace- 
ment is  to  increase  the  gravitj  of  the  gangue  particles 
to  a  poini  more  closelj  approaching  thai  of  the  wille- 
mite-ore  particles,  thereby  increasing  the  difficulty  of  sep- 
aration by  methods  at  present  employed.  A.s  a  result  it  is 
claimed  that  the  mill  tailings  average  upward  of  .".', 
zinc  in  such  form  and  size  that  further  separation  In 
gravity   mill    methods,    such    as   jigging,    is    impractical. 

The  new  process  now  to  be  described  contemplates 
the  further  separation  of  the  metallic  from  uonmetallic 
particles  by  calcining  the  inclosing  calciferous  particles, 
after  which  a  separation  is  readily  made. 

The  ore  is  subjected  to  an  oxidizing  heat,  in  any  of 
the  well-known  forms  of  calcining  kilns  or  furnaces,  by 
passing  it  in  a  thin  traveling  stream  in  proximity  to  flame 
or  flame  gases.  Any  temperature  above  700°  ( '.  may  be 
employed,  though  it  is  desirable,  particularly  in  attaining 
an  overburning,  to  heat  to  around  950°  ('.  for  producing 
quicklime,  and  around  l,050c  (.'.  for  overburning.  Where 
it  is  desired  to  obtain  as  a  byproduct  merely  a  lime  of  the 
ordinary  properties,  just  enough  water  or  steam  is  intro- 
duced into  the  calcines  to  hydrate  the  lime,  whereupon 
the  latter  is  redui  ed  to  a  fine  drj  dusl  from  which  the  rela- 
tively coarse  zinc  minerals  can  be  separated  either  by 
simple   sifting   or   pneumatii     separation. 

Where  the  calcining  is  done  at  an  overburning  tempera- 
ture, the  calcines  react  slowhj  or  not  at  all  with  water. 
Gangue  particles  thus  treated  form  brown  granules, 
which  may  be  easily  separated  from  the  zinc  minerals  on 
the  ordinan  forms  of  concentrating  tallies,  jigs,  etc.,  the 
gangue  particles  being  of  less  specific  gravity  than  I" 
burning.  The  inventor  prefers  a  calcination  complete 
enough  to  expel  substantially  all  the  CO.  in  the  ore. 

It  is  claimed  that  in  one  tesi  of  this  method,  where  the 
original  tailings  contained  •">',    zinc  and  68$    mangan 
ferous  calcite.  table  concentration  of  the  calcines  could 
produce  con  trrying  over  20$   zinc  in  one  pas- 
sag    ol    I a»  en1 1  itor.      It    is    further   claimed 

the  application  oi  this  process  to  present  milling  methods 
will    allow   the   preliminary   table  concentration   to   make 
is,    -nice    The    willemite    thereby    gi 
ings  will  ultimately  be  recovered  in  the  con- 
centration  following  calcination.      In   addition  to  the  in- 

■  !   metallic   recovery,  the  process  will    increase 
capai  ity  of  the  cone  ntrators. 

This  process  is  the  invention  of  Arthur  ( '.  S] 
D.   <'..    T.   S.   patent    No.    !.!.'■ 
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Another  week  has  passed  without  any  settlement  of  the 
controversy  between  the  brotherhoods  and  the  railways, 
but  during  the  week  the  situation  has  clarified  in  many 
respects;  that  is,  everybody  is  aide  now  to  see  just  what 
the  railway  men  demand  and  there  are  no  longer  any 
illusions  respecting  abstracl  problems  of  social  welfare. 
The  theoretical  idea  of  a  universal  eight-hour  day  on  the 
ground  that  a  human  being  ought  not  to  work  more  hours 
than  that  and  thai  3d  iety  no  longer  sanctions  a  more 
protracted  working  time  was  received  with  general  deri- 
sion. The  farmers  of  the  country,  who  have  to  work  from 
sunrise  to  sunset,  wanted  to  knew  how  the  principle  would 
i hed  in  their  case,  and  so  on. 

Xo,  the  railway  men  never  had  any  idea  of  demanding 
an  eight-hour  day  for  the  reason  that  they  ought  not  to 
work  any  longer.  On  the  contrary,  they  strenuously 
resented  all  ideas  of  limiting  their  working  time.  They 
want  to  work  more  hours,  but  they  want  to  be  paid  on 
an  eight-hour  basis.  In  other  words,  the  railway  men 
were  simply  making  a  disguised  demand  for  increase  of 
pay.     This  is  the  naked  truth,  which  now  everybody  sees. 

The  development  of  the  situation  was  about  like  this: 
After  the  prolonged  palavering  in   New  York,  when  the 
two  parties  were  unable  to  agree,  they  decided  to  go  to 
Washington   and   appeal    to   Csesar.     In  Washington  the 
railways   found    that    Ca?sar   had    already    prejudged   the 
ii  favor  of  the  brotherhoods  and  was  unwilling  to 
tain  even  the  fair  and  simple   proposal  of  the  rail- 
way-; for  arbitration  of  the  whole  matter.     It  looked  to 
the  railways  as  if  their  ease  were  hopeless.   They  weakened 
and  were  apparently  on  the  point  of  yielding,  when  public 
■   ent   crystallized   strongly   in  their  favor — probably 
as  much  to  their  own  surprise  as  to  that  of  anybody.    This 
gave  the  railways  their  second  wind:  they  braced  up  and 
original  contention  for  arbitration.     In 
bile  the   President  and  his  political  advisers. 
having   obviously    backed    the    wrong   horse,    have    been 
1 1%  iii  the   predicament  into  which   they 

fell  when  they  made  silly  sophomoric  utterances  and  threw 
■  the  principle  of  tan-  play. 

•he  brotherhoods  have  now  gone  off 
in  a  dudgeon  and  threaten  specifically  to  call 
strike  ;,t  ;  a.m..  Sept.  I.  The  President  is  endeavoring 
•  do  something  that  will  relieve 
the  situation,  bul  'he  outlook  Eor  hi-  successful  manage- 
ment of  il  ,  0f  in],]  horses  is  not  g 1.     The 

United  Si   I  itened  with  something  like 

civil  war — a  war  between   the  mass  of  the  people  and  a 

rhich  have  a     trong  grip  on  its  arteries. 

These   aristoi  fleet:     -'Grant  our 

insatiable  d i  ,      y0VL» 

It   may   be   bes  ,    a    -tvike.   to   let   the 

nation   see  whether  a  ;    ,|,,,   ple    ;g  greater 

than    the    whole.       }■  ,,,    |mve   a    m^{  . 

of  the  position  of  uni  with  respect  to  public 

utilities  and  necessities  l.    We  do  not  believe 


ih.it  a  strike  will  lie  so  bad  as  has  been  pictured.  Already 
the1  brotherhoods  intimate  that  they  will  deign  to  let  enough 
trains  run  to  provision  the  United  States  troops  and  to 
carry  milk  to  the  babies  all  over  the  country.  Obviously, 
they  see  already  growing  over  them  the  shadow  of  the 
contempl  of  their  fellow  citizens,  which  will  hang  over 
them  like  a  pall  if  they  carry  out  the  plan  that  they 
threaten. 

'•There's  going  to  be  a  strike.  That's  certain.  Let's 
have  it.  It  will  clear  the  air.  And  that's  the  only  thing 
to  do  now."  a  railroad  president  declared  on  Aug.  29.  "It 
will  show  the  people  of  the  country  what  is  really  going  on 
in  the  industrial  world."  This  terse  statement  summar- 
izes the  situation  and  the  common  opinion  as  we  go  to 
press. 

m 
Tlh©  Copper   Slftuas^iioEa 

The  situation  in  copper  becomes  tighter  and  tighter. 
Although  the  mines  are  producing  heavily,  the  refiners 
are  short  in  their  capacity  and  they  do  not  seem  to  be 
able  to  increase  it  rapidly.  Refining  capacity  is  now 
the  limiting  factor.  Not  only  is  it  shutting  off  the  output 
of  the  mines,  but  also  is  it  shutting  off  the  reclaiming 
of  a  great  deal  of  scrap  copper  that  normally  comes  hack 
from  the  rolling  nulls,  wire-drawing  mills,  etc.  A 
-lightly  ameliorating  factor  is  the  tendency  of  consumers 
of  crude  copper  for  the  manufacture  of  bluestone, 
especially  in  Italy,  to  turn  to  the  American  market 
owing  to  their  exclusion  from  the  London  market.  This 
demand  takes  care  of  a  considerable  amount  of  American 
pig  copper. 

The  refiners  are  making  efforts  to  increase  their  capac- 
ity, but  they  are  checked  by  the  great  delays  in  obtaining 
machinery  and  other  equipment,  the  same  condition  ob- 
taining here  as  in  almost  all  other  lines  of  construction 
at  the  present  time.  The  copper  refiners  also  suffer  from 
the  increasing  independence  of  prosperous  labor,  which 
doe-  not  seem  to  want  to  work  so  hard  as  ordinarily, 
for  what  appears  to  it  to  be  the  excellent  reason  that 
it  doe-  not  have  to.  This  contributes  to  the  restriction 
of  the  production  of  refined  copper.  In  this  connection 
it  is  to  be  remarked  that  the  taking  of  copper  by  domestic 
manufacturers  also  has  been  restricted  owing  to  similar 
i  auses. 

During  the  last  six  weeks  the  copper  market  has 
experienced  a  complete  reversal  of  form.  Beginning  in 
dune  there  developed  a  great  deal  of  pessimism  in  a  good 
many  quarters — banking,  manufacturing,  metal  selling, 
etc. — and  there  was  a  widespread  movement  to  anticipate 
the  general  decline  that  was  believed  to  be  impending. 
Manufacturers  of  copper  goods,  who  found  themselves 
temporarily  over-bought  with  respect  to  their  supply  of 
raw  matt  rial,  appeared  in  the  market  as  sellers  of  their 
surplus  and  were  a  disturbing  factor.     It  is  understood 

that  si f  these  manufacturers,  who  thus  disposed  of 

copper  that  they  already  had  on  hand,  have  lately  been 
buyers  again   at  higher  prices.     Indeed,  there  has   beer 
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a  well-defined  belief  among  producers  thai  a  good  man} 
manufacturers  of  copper  were  short  in  covering  their 
requirements,  and  some  of  the  recent  urgent  buying  is 
attributed  to  that.  Anyway,  1  he  present  situation  is  that 
relatively  little  copper  thai  the  producers  expect  to  turn 
out  previous  to  the  end  of  L916  remains  unsold.  The 
Eoreig»  governments,  which  made  very  large  purchases 
early  in  this  year,  contracted   for  deliveries  only  up  to 

(he  end  of  the  year,  and  the  time  is  drawing  near  when 
they  must  buy  I'm'  delivery  in  1911  it'  they  are  going  t<> 
buy  at  all.  Conversations  on  this  subject,  between  their 
representatives  ami  the  producers,  have  been  going  on  for 
Beveral  weeks.  A  very  large  quantity  of  copper  is  known 
to  he  wanted.  The  delay  in  consummating  the  trans- 
action appears  to  be  only  a  matter  of  agreeing  upon 
the  price. 

Iffoira  suadl   Sft©eH  bus  fl<5>Il<S> 

From  time  to  time  during  the  current  year  we  have 
noted  the  fact  that  the  blast  furnaces  of  this  country  were 
making  pig  iron  at  the  rate  of  40,000,000  tons  per  year, 
approximately.  This  rate  was  never  before  reached,  and 
its  continuance  seemed  hardly  possible.  The  half-yearly 
statement  of  the  American  Iron  and  Steel  Association 
now  informs  us  that  the  actual  production  for  the  half- 
year  ended  June  30  was  19,619,522  gross  tons,  or  not 
far  below  the  total  indicated  by  the  monthly  reports  of 
the  furnaces.  The  gain  over  the  first  half  of  1915  was 
7,385,731  tons,  or  60.4*^.  and  over  the  second  half  of 
that  year  1,937,100  tons,  or  1  1%.  Taking  the  half-year 
reported  on  with  the  second  half  of  1915,  the  production 
tor  the  12  months  reached  a  total  of  37,301,944  tons, 
which  is  by  far  the  greatest  ever  reported  for  this  coun- 
try in  a  single  year,  but  will  in  all  probability  he  exceeded 
by  (hat  of  the  calendar  year  1916  when  that  is  completed. 

The  exceptional  nature  of  the  demand  ami  business  of 
the  year  is  shown  by  the  tact  that  the  steel-company 
stacks  made  10.7','  of  the  total  iron  reported;  29  '. 
was  merchant  iron  for  sale,  but  of  this  a  considerable 
quantity  was  basic  and  other  steel-making  irons.  Apart 
from  the  heavy  home  demands,  the  extraordinary  sales 
for  export  have  been  almost  entirelj  of  steel  in  finished 
or  semifinished  forms.  Foundry  and  malleable  iron  fell 
to  18.1%  of  the  total,  while  forge  iron  was  almost  a 
negligible  quantity.  Over  four-fifths  of  the  iron  made 
went  directly  to  the  openhearth  furnace  or  the  bessemer 
converter.  The  same  proportion  seems  likely  to  continue 
until  the  end  of  the  year.  The  statement  that  :;i  !  stacks 
were  in  blast  on  .lime  30  out  of  a  total  of  406  carried 
en  the  list  shows  that  practically  all  or  nearly  all  the 
available  furnaces  are  active,  the  number  out  of  blast 
covering  only  those  that  are  necessarily  under  repairs 
and  the  smaller  number  that  are  -till  in  existence,  hut 
are  never  likely  tit  lie  blown  in  again,  because  of  anti- 
quated construction  or  equipment  or  because  their  situa- 
tion forbids  profitable  operation  i  scepl  at  the  very  highest 
range  of  prices. 

We  have  noted  before  thai  the  increase  in  producing 
capacity  which  has  followed  this  year's  boom  has  been 
rather  unbalanced.  The  new  capacity  is  mainly  adapted 
for  the  production  of  semifinished  steel.  This  has 
ceeded  the  new  facilities  lor  the  manufacture  of  finished 
steel  and  is  very  considerably  in  excess  of  those  for  the 
making  of  pig  iron.     The  number  of  new  blast  turn  u    - 


constructed  has  been  comparatively  few.  ami  alth< 
several  others  have  been  started  or  projected,  it  will  take 
some  time  before  they  are  ready  for  work.  No  mate- 
rial increase  in  the  rate  of  pig-iron  production  will  be 
possible  before  the  beginning  of  1917,  even  if  we  allow 
for  the  better  rate  of  output   which  usually  comes  with 

Cold    weather. 

No  official   figures  are  available  for  the  production  of 
■steel   in   the    first   half  of  this  year,  hut   considering  all 
the  conditions,  there  i-  little  doubt  thai   ii  was  between 
19,500,000   and    19,750,000    tons.     Tin-    does    not    mean 
thai    all    our    pig    iron    was    made    into    steel,    hut    it    im- 
plies thai    there  was  a   large   use  of  scrap   in   the 
hearth  furnace-.     We  know  that  the  demand   for  heavy 
melting  steel  scrap  has   been  active,  and   we  also   know- 
that  a  great  deal  of  steel — rails,  shells  and  other  finished 
work — was  made  under  specifications  that  required 
discards   from   ingots.     These  discard-,   with   crop 
and   other  new  scrap,    undoubtedly    went    hack    into    the 

steel     furnace.       To    that     extent     they    constitute    a     Jupli 

cation  that  always  exists,  hut  was  probably  greater  than 
usual  this  year.     The  actual  quantity  it  is  impossible  to 

determine.  The  proportion  of  steel  w>vt\  is  greater  each 
year  owing  to  the  declining  use  of  wrought  or  puddled 
iron,  and  to  the  substitution  of  steel  for  many  purposes 
where  cast  iron  was  formerly  used.  This  is  a  banner 
year  for  steel,  and  it  will  continue  to  be  SO  until  its 
close.  Whether  L917  will  equal  it  depends  upon  CO! 
ditions  that  it  is  now  impossible  to  foresee. 
v 

As  Mexico  Us 

The  unhappj  condition  existing  in  .Mexico  is  widely 
known  ami  has  given  rise  to  a  greai  deal  of  discussion  in 
this  country,  most  of  which  has  been  given  a  political 
twist.  Our  interest  in  that  country  is  believed  to  he  due 
to  the  large  amounl  of  our  mone]  invested  there.  No 
doubt  this  is  true,  and  we  believe  it  oughl  to  he.  Many 
of  our  supersensitive  sentimentalists,  however,  object  to 
that  point  of  view.  Let  us  dis.anl.  thru,  every  possible 
effecl  of  the  Mexican  internal  conditions  upon  an\  outside 
nation  and  consider  the  pure  fact-  of  the  case  and  how 
they  affect  Mexico  ami  her  people.  Mexico  is  bankrupt. 
Her  financial  system  i>  one  in  name  only.  There  is  no 
law.  and  murder  can  he.  and  i-.  committed  with  impunity. 
There  is  no  real  comnien  e,  no  transportation  that  can 
he  depended  upon,  no  law  to  which  appeal  may  he  made. 
The  majorit  opulation  desires  peace,  but  cannot 

have  it  because  a  belligerent  minority  requires  turbulence 
as  the  price  of  it-  easy  living.     It  would  he  a  line  ; 

if  some  great,  unselfish  statesman  should  appear  a ig 

the  Mexieat  succeed  in  establishing  a  just  and 

inent,  bul    Mexico  is  politically  anaemic,  and 

during  the  four  years  oi   revolution  no  man  of  ideals  has 

The  de-ire  for  peace  i<  so  strong  iii  the  country 

that  three-quarters  of  the  people  desire  intervention  by  the 

United  States  to  put  the  nation  in  decent  c lition.    That 

is  not  an  empty  statement,  hut  one  thai  can  lie  substan- 
liv  Mexican-  and  by  many  old  residents  of  the  coun- 
try.    Mexico  hi  disorder,  dominated  by  a  small 
clique  of  bullies  who  prosper  on  that  disorder.    The  p 
are  plead    ' -  foi  help     mutely,  because  it  i  ann  t  b 
openly.  Was  there  i  rei  any  greater  incent 

roverniuent  to  perform  a  humane  act  thai, 
ours  to  help  Mes 
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An  Ohio  investor  has  written  us  inquiring  about  the 
value  of  his  stock  in  the  Mexican  Mines  Control  Co. 
We  do  not  know  of  a  mining  company  by  this  name,  but 
it  sounds  like  a  thinly  disguised  name  for  the  Carranza 
government. 

The  manifest  of  the  "Deutchland,"  says  the  New  York 
Tribune,  as  filed  at  the  Baltimore  Custom  House,  shows 
that  on  her  return  voyage  to  Bremen  she  carried  a  cargo 
made  up  as  follows:  Rubber,  802,037  lb.;  nickel,  752,074 
lb.;  and  tin.   181,049  lb. 

v 

It  appears  that  Germany  and  Austria  are  contemplat- 
ing a  record  purchase  of  copper.  The  Boston  News 
Bureau.  Aug.  12.  1916,  notes  that  through  certain  repre- 
sentatives these  countries  are  to  effect  record-breaking 
purchases  of  copper,  probably  the  largest  lot  of  metal 
ever  handled  in  a  single  transaction.  Estimates  of  in- 
quiry ranged  all  the  way  from  250,000,000  to  500,000,- 
000  lb.  for  delivery  next  year.  Negotiations  are  under- 
stood to  have  reached  the  preliminary  stage  and  to  call 
for  all  metal  available  for  export  from  this  country  in 
1917,  the  copper  to  he  stored  here  until  after  hostilities 
are  concluded  in  Europe.  It  is  to  be  shipped  then  to 
Germany,  Austria  and  Turkey. 
>• 

Here  are  some  differences  of  opinion : 

"It  seemed  to  me,  in  considering  the  subject  matter  ot  the 
controversy,  that  the  whole  spirit  of  the  time  and  the  pre- 
ponderant evidence  of  recent  economic  experience  spoke  for 
the  eight-hour  day.  It  has  been  adjudged  by  the  thought 
and  experience  of  recent  years  a  thing  upon  which  society  is 
justified  in  insisting  as  in  the  interest  of  health,  efficiency, 
contentment,  and  a  general  increase  of  economic  vigor." 
The  President  of  the  United  States. 

"We  do  not  assent  to  the  statement  that  'the  eight-hour 
day  now  undoubtedly  has  the  sanction  of  the  judgment  of 
society  in  its  favor.'  We  believe  that  society  has  not  yet 
recorded  its  judgment  upon  this  subject."  The  Presidents  of 
the   railways  of  the  United   States. 

"We  want  to  work  as  many  hours  as  we  please,  but  we 
demand  to  be  paid  on  the  basis  of  an  eight-hour  day."  The 
Railway    Hrotherhoods. 

There  appears  to  be  some  doubt  respecting  the  "sanc- 
tion of  society."  Query:  Do  the  railway  presidents,  the 
railway  stockholders,  and  the  railway  men  play  any  part 
in  the  const  itution  of  society? 

We  lately  came  across  an  interesting  prophecy  in  the 
'  to  "Mexico  of  the  Twenieth  Century,"  by  Percy 
F-  M '  n  L907.     Mr.  Martin  wrote : 

Anoth"  '       ition    is    that    with    the    disappear- 

n     Porfirio  Diaz,    either   by   reason   of  his   voluntary 

retirement. present  condition  of  peace  and 

'"    to   an    end.      This   fear   of   collapse   has 

been  so  frequentl;  ,,„,  always  by  individuals  who 

never  having  been  in  the  country,  can  and  do  know  nothing 
about  ,t,  that  the  world  ai  large  has  come  to  believe  it.  There 
?«S«8»,l°,m    wtV*  ">ore  complete  and  foundati-.n- 

^vi   o  „r',„  "   '  "'   tnat   tne  new  Mexico- 

;M',-"7  'ry-owes  practically  everything 

to   the  long-su.K.a.ned  go  Pornrio  Diaz,   its    .         * 

•  '"'"'  its   rehabilitation    as  a   power  among   the 

countries  Of  the  earth,  and  a    force  henceforth  to  be  reckoned 

straw  :;rrr,r^r;i 

stnsusM  \^±s£i 


need  of  a  defender,  nor  is  it  now  dependent  upon  its  architect. 
He  has  built  too  soundly  and  permanently  for  that.  Diaz  may 
pass  away,  but  while  his  name  will  never  perish  from  record 
or  recollection,  his  guiding  hand  can  be  dispensed  with,  and 
that  without  fear  of  untoward  consequences. 

Looking  backward,  we  can  pronounce  Mr.  Martin  I 
distinguished  failure  as  a  prophet.  There  are  many  people 
who  talk  about  what  will  happen  in  Mexico  when  times 
are  normal  again.  They  have  no  clear  perception  of 
things.  Conditions  in  Mexico  are  normal  now.  They 
were  abnormal  in  the  peaceful  times  of  Porfirio  Diaz. 


Dividends  disbursed  in  August,  1916,  by  27  United 
States  mining  companies  making  public  reports  amount 
to  $11,662,71!).  as  compared  with  $3,637,387  in  August,  1 
1915.  Iron,  metallurgical  and  holding  companies  allied 
to  mining  paid  $8,031,108  as  compared  with  $18,191,785 
a  year  ago.  However,  the  large  total  of  last  year  included 
the  distribution  by  Amalgamated  of  $3.77  per  share 
($8,702,359)  which  was  a  return  of  capital  rather  than  ! 
a  dividend.  Canadian  and  Mexican  companies  paid 
$1,907,963,  as  compared  with  $799,989  a  year  ago. 

The    following    companies    paid    initial    dividends    in 
August:     American  Zinc,  Lead  and  Smelting,  preferred,  ] 
First  National    Copper    Co.,   Mass   Consolidated    Copper   1 
Co.,  South  Hecla  Mining  Co.,  United  Verde  Extension, 
and  Utah  Metal  and   Tunnel  Co. 

The  payment  by  the  Colorado  Fuel  and  Iron  Co.,  pre- 
ferred, covered  back  dividends  and  was  the  first  paid  on 


United  States  Mining  Compank 
Am.  Zinc,  Lead  and  Sm.,  pfd.,  1  z 
te*,f',^  ...  .  i        Mont. 


Situation  Per  Share  Total 

$1.50  $144,840 

Bunker  Hill  &  Sullivan,  Is.                                    ft"""  'w  4,?&S8 

Bunker  Hill  Con.,  g. ...... .                                     Ca lit  094  ?'onS 

fir           i     ,.                                                          ;,      ■  0-i4  ;>,000 

Ida  03  78.1.50 

Mich.  6.40  I'lHl.ililll 

Utah  .05  44.148 

Calif.  25  150,000 

Colo.  .  02  30,000 

J,da-  15  150,000 

S-D.  .65  163,254 

Nev.  .10  171,802 

Mich.  1.00  loo.OOO 

Ariz  1.50  1,120,671 

Mich.  10  00  1. Illlll. 1)00 

4.00  1,4011,111)0 


Champio 

Chief  Cons.,  s.g.1.,.1 

First  Nat.  Cop.,  c 

Golden  Cycle,  e 

Hecla,  l.s 

Homestake,  g.... 
Jim  Butler,  gs.  .    . 

Mass  Cons.,  c 

Miami,  c 

Mohawk,  c, 
New  Jersey  Zinc 
Pacific  Mines  Corpn.,  g. 


Plymouth  Cons.,  g.  .  .  . 
Socorro,  g. . 
So.  Hecla.  I  8 
Tamarack  ,v  Custer 
United  Verde,  c 
United  Verde  Ext,,  c 
Utah  Metal  and  Tunnel 
White  Knob  Cop  ,  pfd 
Wilbert,  l.s..  ' 

Yellow  Pine,  l.z.s.... 


Cambria  Steel.  . . 

Colo.  Fuel  &  Iron,  pfd.  . 

Dominion  Steel,  pfd 

Internat.  Nickel,  pfd 

St.  Mary's  Min    Land 

U.  S.  Steel  Corpn.,  pfd.... 

Canadian  and  Mexican  Companies 

Amparo,  g.s 

Coniagas,  s 

Granby  Cons.,  c 

Greene  Cananea,  c 

Hollinger,  g 

Rainbler-f'aril 

Seneca-Supe,  i,.r , 

Standard  Silver  Load,  l.s. . '.".' 


Calif. 

02 

12.S40 

Calif. 

.24 

58,520 

05 

18,865 

15 

39,300 

02 

35.530 

1  50 

450,000 

Ariz. 

.50 

525,000 

Utah 

.50 

342,749 

10 

20,000 

Utah 

01 

10,000 

10 

100,000 

Situation 

Per  Share 

Total 

U.  S. 

.62* 

$562,500 

Colo. 

30.00 

600,000 

1.50 

105,000 

1.50 

133,689 

Mich. 

2  00 

320,000 

U.  S. 

1.75 

6,304,919 

Situation 

Per  Share 

Total 

Mex. 

$0  05 

$100,000 

25 

200,000 

B.  C. 

2.00 

299,970 

2  00 

976,828 

Ont. 

05 

120,000 

B.  C. 

01 

17.500 

Ont. 

30 

143,665 

02'. 

oil. 1)00 

the   steel,    since   1914.      There   are   still   unpaid    accumu- 
lated dividends  amounting  to  about  29  per  cent. 

The  totals  for  the  first  eight  months  of  the  year  are 
as  follows:  Mining  companies,  $108,196,603,  as  against 
$40,410,582  in  1915;  iron,  metallurgical  and  holding 
companies,  $66,397,367,  as  against  $54,825,758  in  1915; 
Canadian  and  Mexican  mines,  $14,538,562,  as  against 
$5,297,'!  in  in  ]915.  The  accompanying  table  shows  details 
of  the  month's  payments. 
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Slow  RanIlB*oadls  Esurmi  &  DoMsj-e* 
and  How  Tlhiey  Speiadl  It* 

Of  every  dollar  earned  by  the  railroads  of  the  United 
States  in  1915  just  69.47c.  came  from  freight  they 
carried.  Passenger  service,  including  the  revenue  from 
express  and  mails,  furnished  26.54c,  and  3.99c.  was 
received  from  other  sources,  such  as  securities  they   held. 

The  69.47c.  received  from  freight  operation  was  con- 
tributed in  this  proportion:  Transportation  of  the- 
products  of  mines  brought  in  23.86c,  transportation  of 
manufactures  yielded  15.10c,  carrying  farm  produce, 
11.72c.  products  of  forests,  7c.:  animal  products,  I. IV.; 
other  merchandise,    t.32c;  miscellaneous   freight,  .'5.32c. 

The  26.54c.  received  from  the  passenger  service  con- 
sisted  of  22.20c.  in  passenger  faro.  2.37c  received  for 
tarrying  express  matter  and  L.97c  for  carrying  mail. 

Of  every  dollar  spent  by  the  railroads  of  the  United 
States  in  1915  just  13.20c.  went  to  pay  the  wages  of 
labor.  Material  for  way  and  equipment,  supplies  and 
other  expenses  of  upkeep  cost  16.90c  Fuel  and  locomo- 
tive supplies  took  8.12c  Loss  and  damages  absorbed 
3.22c.  and  t.72c.  went  to  pay  taxes.  All  these  items 
constitute  what  are  known  as  operating  expenses.  It 
will  be  seen  that  they  took  75.16c  of  every  dollar  the 
railroads  earned. 

There  remains  of  the  dollar  earned  in  1915  by  the 
railroads  24.84c  Of  this  14.79c  went  to  pay  interest 
on  funded  and  unfunded  debt,  3.97c.  was  paid  out  in 
rent  for  tracks  under  lease.  5c  was  set  aside  for  dividends 
and  surplus.  The  tiniest  item  of  all  was  the  1.08c  left 
of  the  dollar  and  spent  for  betterments. 

Experts  say  that  when  operating  expenses  take  more 
than  7De.  of  the  railroads'  dollar,  the  outlook  for  the 
roads  is  not  bright.  Last  year  75.16c  of  every  dollar 
earned  was  spent,  on  operating  expenses. 

These  are  the  facts  of  railway  earnings  and  spendings 
in  1915.  The  most  significant  fact  to  many  will  appear 
to  be  labor's  big  slice  of  the  railroads'  dollar.  The  fact 
that  labor  gets  43.20c  of  every  dollar  earned  by  the 
mads  is  of  the  utmost  importance  in  considering  the 
justice  of  the  demands  now  made  by  railway  employees 
in  train  service.  They  are  asking  that  their  present 
day's  wages  be  paid  them  for  eight  hours'  work  instead 
of  10  hours.  At  the  very  least  this  means  a  25%  increase 
in  the  pay  of  these  men.  The  startling  possibilities  of 
increase  if  the  men  get  a  day's  wage  for  eight  hours' 
work  have  been  well  shown  in  the  following  illustration: 

Suppose  an  engineer  who  now  makes  his  run  in  10  hours  is 
paid  $5.60,  or  56c.  an  hour;  under  the  proposed  plan  he  would 
get  $5.60  for  eight  hours,  or  70c.  an  hour,  and  overtime  at 
$1.05  an  hour  for  two  hours.  His  total  compensation  would, 
therefore,  be  $7.70  if  he  worked  10  hours,  an  increase  of 
37%%.  Suppose  his  train  was  delayed  and  the  run  took  12 
hours.  On  the  existing  basis  of  wages  he  would  receive  $5.60 
for  10  hours  and  overtime  for  the  extra  two  hours  at  the 
same  rate,  making  his  overtime  $1.12  and  his  total  pay  $6.72. 
Under  the  proposed  arrangement  he  would  receive  $5.60  for 
eight  hours,  or  70c.  an  hour,  an  increase  of  25%  an  hour,  and 
overtime  on  a  time-and-a-half  basis,  amounting  to  $1.05  an 
hour,  an  increase  in  the  overtime  rate  an  hour  of  87%  per 
cent.  As  he  would  receive  overtime  for  four  hours  instead  of 
two.  his  total  pay  for  overtime  would  be  $4.20,  an  increase 
in  it  of  almost  300  per  cent.,  making  his  total  day's  wages 
$9.80,  an  increase  of  45%. 

The  freight  engineer  in  question,  then,  stands  to  gain 
a  wage  increase  of  25  to  15%  if  the  unions  achieve 
their  full  object.     Is  such  an   increase  fair,  in   view  of 

•From    the    New    York    "Sun." 


the  analysis  of  railroad  expenses  given  at   thi 

tin-   article?     Is   not   a   25  to    15$    raise  a    pretty   big 

jump  to  make  all  al  once  in  any  wa 

The  Governmenl  has  fastened  upon  the  railroads  and 
compelled  them  to  submit  every  question  of  rates,  which 
alone  determine  their  earnings,  to  the  arbitrament  of  the 
Interstate  Commerce  Commission.  Rut  the  Governmenl 
does  not  compel  the  railroad  workers  to  submil  theil 
demands  to  any  such  arbitrament.  Arbitration  of  rail- 
road claim-  by  other  tribunals  is  unsatisfactory  because 
the  Interstate  Commerce  Commission,  and  that  body  alone, 
is  iii  possession  of  all  the  facts  aboul  railway  a£ 
And  only  on  the  basis  of  these  facts  can  a  proper  decision 
as   I"  tin'  justice   Of  labor's   claims   he   arrived   at. 

If   the   railroad-   must    suhmil    to   the    rates   imposed   by 

the  Interstate  Commerce  Commission,  should  not  the 
railroad  workers  hi'  required  to  submit  to  the  wage  rates 
decided  upon  by  the  same  body?    If  it  is  proper  to  tell 

the  railroads  just  how  much  they  shall  earn,  is  it  not 
proper  to  tell  the  railway  men  just  what  share  of  those 
earnings  they  -hall  receive? 

It  will  he  -ecu  that  however  much  one  may  sympathize 

with   the    desire    of    the    railway    men    for    better    p I 

better  hours,  if  train  operation  can  he  remolded  to  give 
them  better  hours,  their  problem  is  only  one  part  of 
the  present  difficulties  of  the  railroads  of  this  country. 
The  solution  of  these  difficulties  will  certainly  do  a  mui  h 
as  anything  to  determine  the  fate  of  Government  regula- 
tion of  public  utilities  in  the  United  States. 

Aiming  to  refute  a  statement  issued  by  the  railroad 
brotherhoods  to  the  effect  that  the  ownership  of  tie  rail- 
roads of  the  United  States  is  centralized  in  a  few  hands. 
C.  H.  Markham,  president  of  the  Illinois  Central  Ry., 
a  member  of  the  railway  executives'  advisory  committee, 
declared : 

Some  of  the  newspapers  published  a  statement  issued  by 
the  brotherhoods  seeking  to  show  that  the  railroads  of  the 
United  States  are  owned  by  a  few  large  investors.  This  is  a 
marked  instance  of  inaccurate  generalization.  It  is  stated 
that  "to  a  very  considerable  extent  the  stock  of  the  Amer- 
ican railroads  is  owned  by  the  railroads  themselves,"  and  the 
Pennsylvania  R.R.  is  mentioned  as  the  owner  of  stock  in 
several  hundred  subsidiary  companies  and   other    railroads. 

This  is  true,  and  in  the  total  of  622,000  stockholders  shown 
by  the  reports  of  the  railways  to  the  Interstate  Commerce 
Commission  for  1914  undoubtedly  there  are  many  duplications 
of  this  condition,  which,  however,  do  not  affect  the  result  to 
any    great   extent. 

Investigations  made  by  our  committee  show  that  In  the 
returns  for  1915,  however,  most  of  these  duplications  are 
shown  and  it  is  possible  to  ascertain  to  what  extent  railway 
stock    is   hi  M    by    railway   companies   and    by    the   public. 

In   1915   the   total    capital    stocl     of    (8,638,000, was   held 

by  626.122  stockholders  with  an  average  holding  of  $13,796 
each.  For  all  roads  with  gross  earnings  of  over  $1,000,000  the 
commission  has  required  a  report  in  each  case  of  the  names 
and  holdings  of  the  twenty  largest  stockholders,  which  will 
include   in  most  cases  the  intercorporate  holdings. 

This  has  made  it  possible  to  si  stock  holdings  of 

railway  corporations  from  those  of  individuals.  Of  the  608,- 
318  stockholders  in  roads  of  this  class  688  are  found  to  be 
railway  corporations,  leaving  607,630,  most  of  whom  are  in- 
dividuals  with   an   average   holding   of   $9.sS2   par  value  each. 

While  this  number  undoubtedly  includes  individuals  who 
own  stock  in  more  than  one  railway,  it  also  includes  brokers 
who  hold  in  one  name  stock  in  a  single  railway  for  the  ac- 
count of  several  different  individuals.  In  such  cases  the  num- 
bei  of  actual  owners  of  the  stock  is  substantially  understated. 
Also  stock  frequently  stands  in  the  name  of  an  executor  or 
trustee  for  the  benefit  of  a  number  of  individuals,  which  leads 
to  another   understatement. 

Instead  of  railway  stock  being  held  by  a  comparatively 
few  persons  in  Wall  Street,  as  is  often  claimed,  the  bulk  of 
such  securities  is  held  by  small  investors  outnumbering  the 
members  of  the  train-service  brotherhoods  who  are  now- 
threatening  to  tie  up  the  roads,  by  two  to  one. 
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O.  II.   Perry  has  gone   to   Dawson   and   other  points   in   the 

Yukon. 

George  A.  Laird  arrived  recently  in  San  Francisco  from 
Australia. 

\\.  II.  Moore,  late  at  Black  Diamond.  Wash.,  is  now  at 
Los    Angeles,    California. 

<;.    I..    Sheldon,    of    Ely,    New.    has    been    examining    mining 
in  .San  Bernardino  County,  California. 

D.  HcBride,  late  with  the  New  York  &  Honduras  Rosario 
Mining  Co.  at  San  Juancito,  Honduras,  is  now  at  Greensburg. 
Penn. 

V.  «..  de  Golyer,  formerly  of  New  York,  has  been  ap- 
nted  general  manager  of  the  Vernon  Mining  Co.,  at  Iron- 
ton.    Colo. 

W.  C.  Thomas,  of  California,  formerly  with  Samuel  New- 
house,  of  Salt  Lake,  is  now  in  Arizona  examining  and  report- 
ing   on    mines. 

H.  E.  T.  Haultain  has  been  at  Jewel,  Ont..  in  the  Craig- 
mont  corundum  district,  in  connection  with  the  erection  of  a 
new    corundum    mill. 

\lex.  Chisholm,  formerly  at  the  Anvil,  has  been  made  as- 
sistant superintendent  at  the  Newport  mine  in  Ironwood,  the 
change  being  an  advance. 

Charles  F.  O.  Merriam.  of  Wallace,  Idaho,  was  at  Nelson, 
B.  C,  last  month  examining  and  reporting  on  the  Granite- 
Poorman  group  of  gold  mines. 

William  D.  Manchester,  of  Rocky  Hill,  Conn.,  has  been  ap- 
pointed superintendent  of  the  crushing  department  of  the 
Chile   Exploration  Co.   at  Chuquicamata,   Chile. 

Harrismi  A.  Dunn,  who  has  been  imprisoned  in  Mexico  City, 
was  released  on  Aug.  21  and  left  at  once  for  Vera  Cruz.  Mr. 
Dunn  is  expected  to  arrive  in  New  York  very  soon. 

Charles  I..  Harrington,  formerly  superintendent  of  the 
American  Rare  Metals  Co.,  is  now  manager  of  the  Overall 
Mining  Co.     His  present  address  is  Dove  Creek,   Colo. 

Charles  T.  Kirk,  state  geologist  of  New  Mexico,  has  re- 
turned to  Albuquerque  from  various  trips  over  New  Mexico, 
to    Die    Mid-Continent    oil    field    and    to    Yavapai    County,    Ariz. 

Lieut.  Percy   F..   Barbour,   22nd   New    York    Engineers,    man- 
editor    of    the    "Engineering    and    Mining    Journal,"    on 
leave,     is    editing     the     "Rio    Grande     Rattler,"     published     in 
amp   on   the   Mexican   border. 

\rlhur  E.  Woolsej,  formerly  manager  of  the  Tata  Iron 
&  Steel  Co.'s  steel  works  at  Sakehi,  India,  who  returned  to 
the  United  States  some  months  ago,  has  become  manager  of 
the  plant  of  the  Anniston   Steel  Co.  at  Anniston,  Ala. 

Ixthur  Hedner  has  resigned  his  position  as  mining  captain 
at  the  East  Norrie  mines  of  the  Oliver  Iron  Mining  Co.,  near 
Ironwood,  Mich.  He  has  taken  a  position  as  superintendent 
of  the  Anvil  mine  of  the  Newport  Mining  Co.  at  Bessemer. 

Dr.    D.   B.   Dowling,    of    the    Department    of   Mines.    Ottawa, 

has    gone    to   Lethbridge,    Alberta.      He    will    endeavor    to    find 

an    artesian    water    supply    in    southeastern    Alberta.       Three 

.v  ill  be  drilled  in  an  area  examined  by  Dr.  Dowling  last 

II.    \.  i.ucss.   managing   director   of  the   mining   department 

of  the  American   Smelting  and   Refining   Co..    has   been    elected 
a    director   of  the   New    York    &    Honduras    Rosario    Mining   Co. 
He  is  an  additional  director,  the  number  of   the   board   having 
reased. 

■'■   "•  Risque   has   resigned    ins   position  as  manager   of  the 
•  -see   Copper   Co.    and    \.    H.    Emmons   2nd,    has    been    ap- 
pointed    to     the     position,       mi,    account    of    this    change,     Mr. 
Emmons   has   resigned    h tion    :is   secretary   of   the   com- 
pany and  his  address  is  now  CopperhiH,  Tenn. 

I.    II.    .lenk...    who    ha:      been    making    his    headquarters    in 
'1    months,    has    returned    from    a    trip 

'"    Pittsburgh Fori      and    is   now   examining    copper 

N.  M.     He  will  then  go  to  Wicken- 
burg,   Ariz.,   which  adquarters   in   the   future. 

Norman  <.  Stines  newed  his  contract  for   tin.,    years 

witn    the    :  :i  '•'     which    he    has    been     for    the 

s   returned  to  Polevskoj,   Government 

l    prospects,   besides  man- 

-     the    coppei  dy    developed    under    his    man- 

irtage  of  men   has  made 

sary  for  him   to  k  women  in  tl       i    Ini       at   times. 


Robert  Strain.  Jr..  of  Silver  City,  N.  M.,  was  killed  Aug. 
13  at  the  mill  of  the  Burro  Mountain  Copper  Co.  by  the  over- 
turning on  him  of  a  bucket  of  cresylic  acid.  He  was  24 
years  old  and  graduated  from  Princeton  two  years  ago,  enter- 
ing the  Burro   Mountain   mill  soon   after. 

William  Watson  Lawrence,  a  well  known  figure  in  New 
York's  business  world,  died,  Aug.  29,  at  his  home,  in  that  city. 
Mr.  Lawrence  was  president  of  the  National  Lead  Co.  and  was 
a  director  in  the  Assurance  Co.  of  America,  the  Magnus  Co., 
Inc..  the  Matheson  Lead  Co.,  the  Seaboard  National  Bank  and 
the  LTnited  Lead  Co.  He  was  born  in  Huntington,  Penn.,  Apr. 
22.  1859,  and  was  graduated  from  Princeton  in  1878.  His  clubs 
were  the  University.  Metropolitan,  Riding,  Automobile  of 
America.  Princeton,  Westchester  County,  Duquesne  (Pitts- 
burg)   and    Maryland    (Baltimore). 

John  Noey,  aged  66.  one  of  the  oldest  employees  and  also 
one  of  the  oldest  department  superintendents  at  Andrew  Car- 
negie's original  steel  plant,  the  Edgar  Thomson  Steel  Works. 
Braddock,  one  of  Mr.  Carnegie's  "junior  partners,"  and  widely 
known  in  the  iron  and  steel  business,  died  Aug.  23  at  Pitts- 
burgh He  was  born  in  Johnstown  in  June,  1S50,  a  son  of 
John  Noey,  Sr.,  his  father  being  one  of  the  pioneer  employees 
of  the  old  Cambria  Iron  plant  at  Johnstown.  He  was  a  pro- 
tege of  the  late  Capt.  William  R.  Jones.  Mr.  Noey  had  held 
the  position  of  superintendent  of  boilers  and  of  motive  power 
at  the  Thomson  Steel  Works  and  blast  furnaces  for  42  years. 
He    leaves   a    widow,    two   sons   and    two   daughters. 


Lake  Superior  Mining  Institute — Secretary  A.  J.  Yung- 
bluth  has  announced  that  the  21st  annual  meeting  will  be  held 
in  Birmingham,  Ala.,  Mar.  13  to  17,  1917.  There  will  be  no 
meeting  this  year  because  the  mining  men  are  too  busy 
getting  out  ore  to  keep  the  furnaces  going.  The  Institute 
members  will  assemble  in  Chicago  and  travel  by  special  train 
to  Birmingham,  where  five  days  will  be  spent  looking  over 
the  mines  and  mills.  The  members  of  the  Institute  in  the 
Birmingham  district  have  promised  that  everything  possible 
will  be  done  for  the  entertainment  of  the  visitors.  The  coun- 
cil of  the  Institute  has  voted  the  sum  of  $1,000  to  aid  in  de- 
fraying the  transportation  expenses  of  the  trip.  It  is  be- 
lieved that  about  150  of  the  members  will  go  south  with  the 
party.  Many  plan  to  remain  in  that  section  for  several  weeks, 
while  some  are  figuring  on  a  trip  to  Panama. 

American  Chemical  Society — Official  announcement  of  the 
meeting  of  the  society,  to  be  held  in  New  York,  Sept.  25 
to  30,  in  conjunction  with  the  Second  National  Exposition  of 
Chemical  Industries,  was  issued  to  the  members  by  Dr. 
Charles  L.  Parsons,  secretary,  on  Aug.  15.  Dr.  Charles  H. 
Herty,  of  the  University  of  North  Carolina,  president,  will  open 
the  exposition  on  Sept.  25,  with  an  address  reviewing  the 
history  of  chemistry  and  the  chemical  industries  in  this 
country  and  outlining  developments  since  the  outbreak  of  war 
in  Europe.  The  presidents  of  cooperating  societies,  such  as 
the  American  Electrochemical  Society,  the  American  Institute 
of  Mining  Engineers  and  the  American  Paper  and  Pulp  Asso- 
ciation will  follow  Dr.  Herty  with  speeches  of  welcome  and 
reviewing  the  progress  made  in  the  industries  represented  by 
them.  The  first  general  session  of  the  American  Chemical 
Society  will  open  at  Columbia  LTniversity  on  Tuesday  morning, 
Sept.  26,  and  arrangements  are  being  perfected  for  a  public 
meeting  in  the  large  hall  of  the  College  of  the  City  of  New 
York  on  Tuesday  afternoon  when  addresses  will  be  made  of 
general  public  interest  pertaining  to  the  interesting  develop- 
ments in  the  field  of  applied  chemistry  during  recent  years. 
The  program  of  the  week's  meetings  will  provide  for  gen- 
eral conferences  on  subjects  in  which  the  chemists  of  the 
country  are  now  interested  and  it  is  intended  that  the  lecture 
hall  of  the  Grand  Central  Palace  and  Rumford  Hall  in  the 
Chemists  Club  building  will  be  occupied  each  afternoon  at  the 
same  time  by  one  or  other  of  the  different  divisions  of  the 
society  for  the  discussion  of  industrial  topics.  The  American 
Electrochemical  Society  has  planned  a  series  of  interesting 
meetings.  The  electrochemical  group  will  open  its  meeting. 
Sept.  28,  with  a  technical  session  devoted  to  a  review  of 
American  progress  in  the  electrochemical  industry.  A  com- 
plimentary smoker  will  be  held  on  Thursday  evening  and  on 
Friday  evening  there  will  be  a  joint  banquet  at  the  Waldorf- 
Astoria. 
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>.\\  pram  1st  <> — \„ii.  as 
I  11  ilo  mi  Mine  Taxation  in  the  several  counties  of  California 
la  under  consideration  by  the  California  .Metal  I'm.] 
I  ciation.  A  tentative  plan  lias  lieen  prepared  and  infor- 
mally discussed  in  a  conference  of  the  association  with  the 
State  Tax  Commission.  But  no  action  has  been  taken  by 
either  the  association  or  the  commission.  Further  considera- 
tion will  be  given  the  subject  by  the  association  committee 
ml  .mother  conference  held  probably  before  direct  action 
la  taken  by  either  body.  The  necessity  for  such  a  law  is 
ill' nent.  Producers  operating  in  two  or  more  counties  are 
ted  to  methods  in  one  county  entirely  different  to  the 
methods  in  the  others.  It  is  not  a  difference  in  politics,  but 
purely  a  difference  in  the  individual  notions  of  the  assessors, 
who  are  governed  by  no  fixed  law  in  making  assessments. 
There  is  probably  no  industry  in  the  state  that  is  subject 
to  such  irregularity  and  even  unfairness  as  mining;  and 
certainly  there  is  none  in  which  there  is  greater  lack  of  uni- 
formity   in   the   taxing   system. 

Development  of  Mineral*  on  Kailroad  Lands  in  Shasta. 
Siskiyou  and  Trinity  Counties  may  be  made  possible  as  a  re- 
sul-   of  the   campaign    in   progress   by   the   Northern   California 

:es  Association  to  open  to  prospectors  1,300.000  acres  of 
railroad  land.  Heretofore  the  prospector  could  only  go  on 
the    land   and    prospect   and   develop   minerals   and    metals    by 

ing  to  pay  to  the  Southern  Pacific  lo%  of  the  gross  prod- 
uct or  buy  the  land  at  a  price  to  be  fixed  by  the  railroad-com- 

appraiser  after  the  land  was  developed  by  the  prospector. 
The  improbability  of  profit  to  the  prospector  under  such  ar- 
igement  is  obvious.  The  association  of  counties  has  suc- 
ceeded  after  a  long  time  in  making  it  plain  to  the  railroad 
company  that  the  development  of  railroad  lands  will  never  be 
undertaken    by    mining   men    under   these    circumstances.      Dis- 

ii  of  the  legal  or  moral  rights  of  the  Southern  Pacific 
Or  any  other  railroad  company  to  hold  these  lands  beyond 
the  reach  of  the  miner  is  not  at  present  worth  while.  The 
railroads  do  hold  the  lands  and  evidently  if  the  miner  does 
DOt  accept  the  railroad  terms,  he  will  have  to  keep  off  the 
railroad  lands.  The  Southern  Pacific  land  department  has 
offered  what  is  termed  a  concession  to  the  prospectors  in  the 
three  counties  named.  This  offer  provides  that  anyone  discov- 
mineral,  or  having  any  reason  to  believe  there  is  any 
mineral  on  any  of  the  patented  lands  of  the  railroad,  can  ob- 
tain the  right  to  operate  in  one  of  three  ways:  (1)  Purchase 
outright  for  cash  at  a  price  which  the  railroad  company  will 
fix  after  examination  and  based  upon  showing  of  mineral,  or 
the  company  will  issue  a  short-time  contract  permitting 
mining  until  the  contract  is  paid  in  full,  a  percentage  of  the 
value  of  mineral  taken  out  to  be  credited  on  account  of 
the  unpaid  part  of  the  purchase  price;  (2)  leasing  for  three 
with    renewal    privilege    each    year,    the    amount    of    the 

to  be  deducted  from  royalties;  (3)  leasing  with  purchase 
option  at  stated  price.  It  is  possible  that  the  association  will 
ultimately  secure  a  wholly  satisfactory  arrangement  with  the 
railroad,  but  the  miner  is  not  likely  to  get  much  if  the  railroad 
company  insists  upon  fixing  the  price  after  the  prospect  is 
opened,  as  suggested  in  the  first   method. 

BUTTE — Aug.  24 
Active  Development  at  Davis-Daly  mines  is  again  in  pro- 
mess  and  increased  production  would  have  been  accomplished 
by  now  had  the  new  hoisting  engine  been  delivered  as 
scheduled.  This  is  being  delayed  by  a  strike  among  the  iron 
workers  at  Milwaukee.  Everything  is  in  readiness  the  mo- 
ment the  new  engine  arrives  to  put  it  into  place  and  make 
the  connections  with  the  gallows  frame.  The  new  hoist  will 
be  operated  by  steam  and  will  be  able  to  handle  ores  down  t.. 
the  4,000-ft.  level.  It  is  estimated  that  when  it  is  running, 
production  can  be  increased  from  the  present  output  of  ap- 
proximately 175  tons  of  ore  per  day  to  from  400  or  500  tons 
per  day.  In  the  Colorado  mine  ore  is  being  hoisted  from  the 
1.400-  and  1.500-ft.  levels  and  from  the  2,500.  The  second- 
class  ore  is  running  about  3';^  and  the  first-class  ore  about 
opper.  While  the  last  quarterly  report  showed  a  deficit 
of  $1S,000  due  to  expense  of  development  work,  the  report 
for  July  is  understood  to  show  on  the  right  side  of  the  ledger 
The  indebtedness  incurred  for  the  new  engine  and  for  the 
development  work  now  under  way  will  lie  quickly  taken 
of  by  an   increase    in   ore    output. 


Illltte      >liller>       \re      Well      Satisfied      with      tl 

have    received    at    the    hai  'I    the 

lesson  learned,  since  the  inter-union  troubles,  thai  thi 
better  off  without  a  union.  They  are  cautious  and  suspicious 
now  of  anything  that  smacks  of  unionism.  James  Lord,  presi- 
dent of  the  mining  department  of  tin-  \m.  rican  Federal  i 
Labor,  on  his  return  from  the  recent  labor  convention  at 
Great  Palls,  stopped  in  Butte  to  discuss  unionism  with  Butti 
miners.  He  favored  the  open-forum  plan  by  which  men  of  each 
mine  work  out  tin  i'  .      In  local  affairs.     There  would 

be  a  local  due  and  the  local  members  would  control  their  own 
finances.  The  local  would  correspond  to  a  city.  The  next 
higher  administrative  body  would  be  the  district  organization 
to  control  the  affairs  of  the  whole  district.  The  final  admin- 
istrative power  would  be  the  national  organization  which 
could  not,  however,  interfere  with  local  affairs.  Whether  the 
Butts  miners  are  ready  to  adopt  such  or  any  other  plan  for 
forming  a  new  union,  is  doubtful.  It  will  take  some  tun.  to 
convince  them  that  any  benefit  could  accrue  to  them  from 
such  a  step.  Their  experience  in  past  years  of  being  merci- 
lessly fleeced  of  their  hard  earnings  by  the  Western  Federation 
of  Miners  without  ever  receiving  anything  in  return  for  their 
sacrifices  has  made  too  deep  an  impression  to  be  wiped  out 
by  any  glowing  promises  on  the  part  of  another  labor  '. 
The  fact  that  since  the  breaking  up  of  the  local  union  th< 
have  received  the  same  anil  better  wages  than  ever  without  be- 
ing compelled  to  support  a  horde  of  agitators,  will  make  them 
think  long  and  hard  before  they  will  willingly  submit  again 
to  such  tyranny.  Mr.  Lord,  by  the  way,  was  one  of  the  speak- 
ers at  the  assembly  in  Miners'  1'nion  hall  at  Butte  in  June, 
1911,  which  broke  up  in  a  riot  and  ended  in  the  dynamiting 
of  the  property  with  the  intent  of  ending  the  regime  of  Mover 
and  b'S  henchmen. 

DENVER — tug.    U4 

State     Compensation     Insurance     Fund     completed     its     first 
year   of  business  on   July   30.    1916.      Up   to  June   30,    the    metal 
mines  insured  in   the  Fund  paid   premiums  amounting  t 
963.      An   amount  equal  to   12   per  cent,   of   the   premiums   paid, 
or  $7,555,  has  been   credited   to  the   next   premiums,   indie: 
a   net   cost    of   $55,407    for   the    11    months    of  insurance.      It    is 
figured    that   the   same   operators    would   have   paid    $76, i" 
this     insurance    at    stock-company     rates,     and     that     the    dif- 
ference  of    $20,601    represents   the   saving    made    by    the   opera- 
tors   insured    in   the    fund.      This   saving   is   about    27%    of   the 
cost   of  stock-company    insurance.      Ten    per  cent,   of   the    pre- 
miums   has    been    contributed    to   the    surplus   of   the    Fund   ac- 
cording  to    the   law.      The    Fund    lias    become   one   of  the 
carriers  of  compensation    insurance    in    the   state.      Up   to   June 
30.  it  had  collected  $120,542  in  premiums,  of  which  $S6.052  was 
from     private     business     concerns.       Accidents     to     employees 
covered    by    State    Fund    |  :]i    to   July    1.    1916. 

Twelve  of  these  accidents  resulted  in  death.  It  is  esti 
that  the  total  yearly  compensation  premiums  in  Colorado 
are  about  $800,000.  of  which  about  $250,000  represents  pre- 
miums paid  by  coal-mine  operators.  The  annual  compen- 
sation premiums  in  Colorado,  exclusive  of  the  coal  Industry, 
bout  $550,000,  of  which  total  the  Fund  has  secured  about 
cent. 

S\I.T   LAKE   CITY — Aug.  ^4 

Reorganization  of  Ohio  Copper  by  bondholders  is  causing 
some  dissatisfaction  among  former  shareholders,  who  feel 
that  they  an-  entitled  to  more  consideration  than  is  I 
given  their  under  the  proposed  plan.  The  only  recognition 
that  Ohio  shareholders  get  under  this  arrangement  is  the  right 
to  subscribe  to  bonds  of  the  proposed  new  company  at  par. 
Sale  of  the  mining  property  is  to  take  place  on  Aug.  2H 
at    the    E  '    unty    courthouse. 

Tintic    Milling    C it    Silver    City,    is    installing    eight    new 

roasters,    and    tin     enlarged    plant    should    be    in    operation    by 
October.      Three    Holt-Pern    roasters    have    been    in    successful 
operation    for    some    time,    and    the    new    roasters    are    of    the 
same    type.      The    fourth    shipment    of    precipitates — valui 
approximately     $24.000 — has     been     marketed     from     a     pa 
cleanup    of    the    mill.      Operations    are    much    smoother 
heretofore.       The     mill     is     now     treating     daily     100     to. 
low-grade    siliceous    ores    from    the    Tintic    district,    anil 

aster    installation    is    complete,    the    capacity    will     be 
brought   up   to   300   tons.     The   new    roasters   will    replaci 
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Knight-Christensen  type,  which  formed  part  of  the  earlier 
equipment.  When  the  plant  is  working  at  capacity,  the 
cost   of  operation    will    be   materially  reduced. 

The  Metal  Output  of  Utah  Mines  for  1918  will  break  all 
previous  records,  as  indicated  by  preliminary  reports  for  the 
first  six  months.  There  will  be  a  decided  increase  in  copper, 
silver  and  lead.  Zinc  production  from  sulphide  concentrate, 
and  oxidized  and  sulphide  ores,  will  not  largely  exceed  the 
1915  output,  which  amounted  to  22,000,000  lb.  of  zinc.  The 
gold  production  is  not  expected  to  increase  to  any  great  ex- 
tent. Practically  all  of  the  lead-silver  mines  are  producing 
a  much  larger  tonnage  than  before.  The  year's  output  of 
lead  from  Utah  in  1915  was  199.967.347  lb.  More  silver  will  be 
produced  from  the  Bingham  district,  as  the  lead  output  from 
here  will  break  all  former  records.  Park  City  is  also  produc- 
ing at  more  than  the  usual  output.  The  new  mills  that  have 
recently  started  treating  tailings  in  that  district  will  add  to 
the  production.  Zinc  ore  is  being  mined  in  Park  City,  Bing- 
ham. Tintic,  Promontory.  Ophir  and  Dry  Canon.  The  copper 
production  of  the  state  it  is  believed  will  be  approximately 
10,000  lb.,  if  the  present  production  is  maintained. 
Practically  all  the  copper  mines  are  working  at  capacity, 
and  the  Utah  Copper  is  making  improvements  and  additions 
at  its  mills.  The  smelters  are  well  stocked  with  copper  ores, 
and  it  is  difficult  to  market  some  ores  of  this  class  not  con- 
tracted for.  With  the  increased  rate  of  production  and 
higher  price  of  the  metal,  the  value  of  the  copper  output 
will  probably  be  nearly  double  that  of  1915. 
OATMAN,  ARIZ. — Aug.  25 

Rumors  of  Consolidations  still  persist  and  while  no  official 
news  is  given  out,  it  is  certain  that  additional  holdings  are 
being  secured  by  important  mining  interests.  Control  of  the 
Sunnyside  and  also  of  the  Oatman  Queen  has  lately  been 
acquired  by  leading  stockholders  of  the  United  Eastern.  The 
Keith  interests,  who  have  been  developing  the  Oatman  Pio- 
neer, have  also  been  extending  their  holdings  and  the  fact 
that  these  strong  operators  are  increasing  their  interest  in 
the  district  is  regarded  locally  as  the  best  evidence  that  the 
camp  is  to  warrant  permanent  attention  of  the  mining  in- 
dustry. Energetic  development  is  now  assured  for  a  number 
of  properties  and  this  work  will  stimulate  further  independent 
development.  [Later — Jumbo  Extension  Mining  Co.  of  Gold- 
field,  Nev.,  has  optioned  the  Oatman  United  and  United 
Southern  in  the  Oatman  district  and  the  Secret  Pass  Gold  Top 
in  the  Secret  Pass  district.] 

ALBllllEHUIE,  N.   M Aug.  23 

The  Cnrocito  Copper  District,  about  50  mi.  southeast  of 
Albuquferque,  is  attracting  attention.  Shipments  from  this 
district  near  Scholle,  a  station  on  the  Santa  Fe,  are  in- 
creasing in  tonnage  and  value.  These  bedded  deposits  differ 
from  most  Western  copper  deposits  of  this  type  in  that  the 
half-dozen  enriched  horizons  are  mainly  limey  shale,  and 
not  sandstone.  The  ore  is  therefore  easily  crushed  and 
usually  contains  excess  lime.  The  beds  are  generally  about 
10  in.  thick — varying  from  3  to  25  in. — there  being  half  a 
dozen  such  within  a  100-ft.  thickness.  They  have  a  slight 
inclination  eastward — away  from  the  Manzano  Mountains — 
but  evidently  the  copper  has  no  genetic  connection  with  the 
Manzano  uplift.  The  copper  showings  run  along  a  cliff 
for  at  least  10  mi.,  while  the  best  prospecting  area  covers 
about  10  sq.mi.  Nearly  all  the  prospects  are  in  hand-cobbing 
ore  near  the  surface,  but  one  has  reached  a  depth  of  72  ft. 
The  last  61  ft.  of  this  vertical  shaft  is  in  ore  running  above 
'•; — some  of  it  9%% — by  carload  lots.  The  ore  is  mainly 
malachite  at  the  top,  but  grades  into  much  azurite  below, 
and    is    dominantly    copper    glance    at    the    72-ft.    level. 

M  STIN,  TEX— Aug.  23 
Oiocerite,  and  not  paraffin,  is  reported  by  Dr.  E.  P. 
Schoch.  professor  of  chemistry,  University  of  Texas,  to  be  the 
substance  which  drillers  of  the  Thrall  oil  field  complained 
sealed  up  the  well-screens  and  prevented  the  flow  of  oil. 
Tons  of  this  valuable  material  have  gone  to  waste  in  the 
Thrall  field  since  the  beginning,  it  having  been  used  to  cover 
pipes  crossing  the  roads,  as  fuel,  and  in  other  ways  destroyed. 
The  production  of  this  material  in  the  Thrall  field  is  small 
now,  since  most  of  the  wells  have  been   exhausted. 

T"""  H"*  s7.:yi7  Sq.ML  of  I  ndeveloped  Land,  on  which  no 
reports  of  a  geologic  nature  have  been  published,  according 
to  Dr.  J.  A.  Udden.  director  of  the  bureau  of  economic  geology, 
University  of  Texas.  The  bureau  is  now  undertaking  a  thor- 
ough study  of  the  unmapped  portions  of  the  state— nearly 
one-third  its  area— with  a  view  to  accumulating  data  neces- 
sary to  an  adequat.  .  nomic  investigation  of  the  whole  state. 
Prof.   F.   L.   Whitn<  Cash,  testing  engineer   for 

the   bureau,    have    just   completed   a   survey   of   Hays   County, 
noting  the  format io -       the  nature  of  the  fault  zones,  the  well 
records,  etc.     They  are  alsc    locating  road   material,   building 
tone,  cement  material,  •  suitable  to  the  making 


of  brick.  Other  counties  will  be  undertaken  during  the  year. 
During  the  last  few  years  the  bureau  has  made  extensive 
observations  in  some  of  the  territory,  upon  which  there  is  as 
yet  no  published  report,  for  the  purpose  of  sufficiently  recon- 
noitering  the  ground  to  secure  the  data  necessary  for  a  pre- 
liminary general  map  of  Texas.  Some  of  the  unknown  part 
of  the  state  is  being  mapped  by  the  U.  S.  Geological  Survey. 
These  data  will  be  incorporated  shortly  in  the  general  map 
and  description  of  the  geology  of  Texas,  now  in  preparation  by 
the  bureau  of  economic  geology. 

JOPLIX,   MO Aug.  26 

The  Labor  Trouble  Bogey  is  looming  up  again.  The  aver- 
age basis  price  for  the  month  of  August  was  only  $58.75, 
which  indicates  another  25-cent.  cut  in  wages.  This  brings 
the  machine  man  down  to  $3  a  day,  whereas  four  months 
ago  he  was  getting  $4.25.  Wages  for  other  workers  are  in 
proportion,  and  there  are  rumors  that  the  men  are  planning 
to  stand  out  against  this  latest  cut.  The  fact  that  producers 
are   considering  a   shutdown    may   have   a   helpful    effect. 

A  Surplus  of  23,000  Tons  of  Zinc  Ore  in  the  Joplin  district 
is  the  finding  of  special  representatives  of  the  mine  oper- 
ators and  owners  represented  in  the  Southwest  Missouri  Mine 
Safety  and  Sanitation  Association.  To  this  should  be  added 
about  2,000  tons  of  calamine  being  held  in  the  Arkansas 
section.  Following  this  report  officials  of  the  mine  operators' 
association  called  a  special  meeting  of  operators  and  owners 
to  be  held  Monday  afternoon,  Aug.  2S,  and  the  announcement 
contains  this  statement:  "Owing  to  the  large  surplus  of  ore 
in  the  bins  throughout  the  district,  there  is  a  very  general 
sentiment  in  favor  of  a  shut-down  until  this  surplus  is  re- 
moved   or   considerably    diminished/' 

TORONTO — Aug.    26 

Further  Destructive  Bush  Fires  prevailed  in  northern 
Ontario  during  the  early  part  of  the  week,  sweeping  over  a 
large  area  of  wooded  country  along  the  route  of  the  Temis- 
kaming  &  Northern  Ontario  Ry.  and  destroying  many  home- 
steads and  at  least  12  lives.  The  plant  of  the  Casey  Cobalt 
mine   was   burned. 

"Embargo  on  Nickel"  is  the  "sounding  brass  and  tinkling 
cymbal''  with  which  the  Liberal  party  is  expecting  to  win 
over  the  people  of  Ontario.  This  slogan  has  a  patriotic  flavor 
and  all  the  extraordinary  circumstances  of  the  present  period 
have  fitted  in  capitally  with  the  plans  of  the  Liberal  leaders 
to  make  the  campaign  on  these  grounds,  as  the  popular  mind 
does  not  stop  to  consider  the  facts  nor  that  the  local.  Dominion 
and  British  governments  adopted  the  only  practical  and  effi- 
cient means  of  securing  the  supplies  of  nickel  needed  by 
Great  Britain  and  her  Allies  during  the  present  war.  The 
success  of  the  Liberal  leaders  in  steering  public  opinion  is 
clearly  indicated  in  the  by-election  for  the  Ontario  Legisla- 
ture in  the  southwestern  division  of  Toronto  on  Aug.  21, 
This  constituency,  always  strongly  Conservative,  gave  a  ma- 
jority of  663  for  Hartley  Dewart,  the  Liberal  candidate,  who 
made  the  refining  of  all  nickel  in  Canada  the  principal  plank 
in  his  platform,  and  assailed  the  policy  of  the  Canadian 
and  Ontario  governments  in  the  strongest  terms.  The  tone 
of  the  press  demanding  an  embargo  on  nickel  ore  grows 
more  pronounced  every  day,  feeling  being  intensified  by  the 
report  of  the  safe  arrival  of  the  "Deutschland"  and  her  cargo 
in  Germany,  and  the  prospect  of  further  supplies  of  nickel 
being  shipped  to  the  enemy   by  submarines. 

Labor  in  Canada  is  becoming  a  serious  problem  and 
from  present  indications  it  is  not  likely  to  improve  to  any 
great  extent.  A  change  in  the  recruiting  system  has  been 
made  by  the  Canadian  government.  This  is  a  species  of  reg- 
istration, recently  authorized  by  an  order  in  council,  and 
is  probably  intended  to  be  a  palliative  measure,  but  as  it 
is  only  a  system  of  issuing  badges  to  men  who  are  physically 
disqualified,  or  who  are  engaged  in  some  necessary  occupation, 
it  will  not  relieve  matters  to  any  extent.  This  registration 
is  a  preparation  for  more  strenuous  recruiting  without  dis- 
turbing the  necessary  industries.  The  shortage  of  labor  is 
felt  in  almost  every  industry,  and  is  particularly  noticeable 
in  northern  Ontario  in  the  different  mining  camps.  In 
Porcupine  the  shortage  is  making  itself  felt  acutely  and 
some  of  the  smaller  properties  that  are  not  very  well  organ- 
ized find  it  impossible  to  get  men.  The  shortage  is,  of  course, 
due  to  the  war,  and  to  the  large  number  of  men  that  have 
gone  to  the  front.  The  number  of  alien  enemies  that  have 
been  sent  to  the  detention  camps  is  also  a  contributing  factor. 
It  is  probable  that  little  relief  will  be  experienced  until  after 
the  war,  and  until  that  time  the  operators  are  faced  with  an 
inferior  class  of  ■workmen,  a  serious  shortage,  and  an  under- 
current of  unrest  on  account  of  the  wage  question.  The  com- 
mission appointed  by  the  Canadian  Department  of  Labor  to 
investigate  the  differences  between  the  miners  and  mine  op- 
rators  of  Cobalt  consists  of  Judge  Coatsworth.  Toronto:  A  F. 
Corkill,  Copper  Cliff,  and  Joseph  Gibbons.  Toronto. 
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ILABAIWA 

NOE-AXTON     (Pyriton) — This     newlj 
will  erect  100-ton  graphite  mill. 

ARIZONA 
Cochise    County 

PEABODY  CONSOLIDATED  (Johnson) — This  pioneer  cop- 
per mine  of  the  Johnson  district  is  installing  new  hoist,  com- 
pressor and  drills  to  sink  to  greater  depth.  Mine  opened 
about  25  years  ago.  Carbonate  ore  still  being  shipped  but 
sulphide  ore  will  now  be  sought.  Incline  shaft  only  350  ft. 
deep.  Shipping  2  or  3  cars  weekly  of  6  to  l'7r  copper  ore; 
silver   3   oz.     W.   G.   Eberhardt,    superintendent. 

Mohave    County 

OATMAN  GOLD  (Oatman) — Company  reports  west  drift  in 
330  ft.  on  500  level:  oreshoot  3  ft.  wide  assaying  $14.50. 

ESPERANZA  (Oatman) — Active  development  started  at 
this  property.  Outcrop  traceable  over  a  mile.  Surface  assays 
show   gold. 

LEXINGTON  ARIZONA  (Oatman)— At  126  ft.  on  the  in- 
cline (about  110  ft.  vertical)  a  crosscut  was  run  through  the 
vein  of  which  2Vi  ft.  along  foot  wall  was  good  ore.  Woods 
brothers,  of  Colorado  Springs.   Colo.,  are  interested. 

Maricopa  County 

REID  &  DEVINE  (Aguila) — West  Bros,  recently  shipped 
carload  of  copper  ore  from  these  claims  in  Harqua  Hala 
mountains. 

GILA  COUNTY  CINNIBAR  MINING  (Phoenix)— Company 
developing  recently  purchased  claims  in  Mazatzal  Mountains. 
A   30-ton    furnace   contemplated. 

PARADISE  GOLD  (Phoenix) — Company  sinking  new  shaft; 
good  milling  ore  recently  encountered:  mine  23  mi.  from 
Phoenix  in   McDowell  Mountains. 

Santa    Cruz    County 
DUQUESNE   MINING  AND   REDUCTION    (Duquesne)— Sec- 
ond   unit    of   flotation    plant    will    be    completed    in    September, 
giving   capacity   of   150   tons  daily. 

Yuma    County 

SHAMROCK  (Vicksburg) —  Installing  surface  equipment 
purchased  from  Furlough   Development  Co.  of  Wiekenburg. 

C  VI.IFOKXIA 
Amador    County 

AMADOR  STAR  (Plymouth) — Formerly  known  as  the 
Rhetta;  being  developed  by  stockholders  of  the  Argonaut. 
Vertical  shaft  about  500  ft.  deep:  at  that  point  a  crosscut  will 
be    run    to   the    Rhetta    ledge.      Baylies    Clark,    superintendent. 

PLYMOUTH  CONSOLIDATED  (Plymouth) — One  drum  of 
new  hoist,  weighing  13  tons,  hauled  from  railroad  station  at 
Carbondale    by    12-horse    team. 

Calaveras  County 

ROUGH  DIAMOND  (Angels) — Rich  gravel  reported  at  this 
mine  on  Central  Hill  channel.  Shaft  62  ft.  deep.  L.  J.  Hutch- 
inson  and    David    Bard,    owners. 

STAR  &  EXCELSIOR  (San  Andreas)— Reported  that  W.  N. 
Nuner  has  sold   this  copper  mine   to   Eastern   men   for   $35,000. 

BUTTE  DREDGING  CO.  (Murphy) — May  install  dredge 
near  old  town  of  Douglas  Flat. 

CALAVERAS  COPPER  CO.  (Copperopolis) — S.  M.  Lew. 
manager,  quoted  as  saying  that  flotation  plant  will  be  doubled, 
bringing  capacity  to  500  tons  daily.  Equipment  will  include 
8-ft.  Hardinge  mill,  20-ft.  Dorr  thickener,  11  pneumatic-flota- 
tion cells  and  one  11.5-ft.  Oliver  filter.  It  is  stated  that  con- 
centrate from  old  method  of  treatment  was  never  higher  than 
6r;  to  8%  copper,  while  flotation  has  yielded  a  159!  product. 
New  3-compartment  shaft  completed  to  sixth  level.  New  ma- 
chine shop  and  rock  crusher  installed.  Crushing  plant  will 
be  able  to  handle   1.500  tons  in   24   hr. 

WESTERN  MINES  CORPORATION  (37  Wall  St..  New 
York) — Issuing  $600,000  convertible  bonds  to  finance  mining 
and  developing  operations  in  California.  Officers  are  Maj.  H. 
S.  Howland.  D  C.  Demarest  A.  F.  Hughes.  John  Landers.  A.  J. 
Harwood,  of  California,  and  W.  I  >.  Wright  and  Joseph  Diehl 
Fackenthal.  of  New  York.  Will  operate  the  old  Gwin  mine  in 
Calaveras  County;  develop  further  the  Sierra  Mines  in  Jim 
Crow  Canon.  4%  mi.  from  Downieville  in  Sierra  County;  and 
prospect  a  large  low-grade  deposit  in  Inyo  County.  A.  F. 
Hughes,  consulting  engineer,  will  have  headquarters  at  the 
Gwin    mine,    Fosteria,    Calif. 

Eldorado  County 

RISING  HOPE  (Placerville)— Ingersoll-Rand  lOxlO-in.  air 
compressor  and  drills  being  installed  on  this  deep-gravel  mine 
on  Webber  Creek.  Working  tunnel  to  be  driven.  George  w 
Engelhardt.  manager.  Schuyler  N.  Warren,  of  51  Exchange 
Place,  New  York,  and  associates,  owners. 

Nevada    County 

CHROME  DEPOSITS  in  Lime  Kiln  and  Wolf  districts  are 
now  reported  less  extensive  than  first  believed.  Shipments 
from  Bear  River  district  also  below   estimates. 

GOLDEN     GATE      (Grass     Valley) — Reconstruction     begun 

June    20    is    completed    and    test    runs    made    on    tungsten    ore. 

Capacity   60   tons  in    12   hr.      Ore   will   be  shipped   to   mill   from 

'In  r  counties.     A  700-ft.  tramway  has  been  built  to  transport 

oe   from   railroad  to  hoist  and   thence   to  the  mill. 


sierra    County 

on  si, A'l'i':  CREEK,  near  Scales,  debris  dam  of  4.000,00.) 
cu.yd.  capacity  is  undi  r  construction  by  Loa  Angeles  men.  In 
addition  to  their  own  livdraulic  operations,  will  sell  watei 
and  impound  tailings  of  other  mines.  Karl  Brehme  in 
charge. 

SIXTEEN-TO-ONE  (Alleghany)— Injunction  granted  re- 
straining Twenl  'mi.  Mmmg  Co.  from  extracting  ore  from 
stope  alleged  to  have  been  broken  into  on  sixtoen-to-One 
ledge.     Suit  also  filed  for  $100,000  damages  for  ore  mined. 

CITY  OF  SIX  (Downieville)— On  Alleghanv-Downicville 
serpentine  belt.  Crosscut  tunnel  being  run  to  tap  payshoot 
01)  ft.  below  present  shaft  Present  1,300-ft,  lower  tunnel  may 
be  extended  Hodgklnson  &  Henderson,  of  Los  Angeles,  own- 
ers.    Sol  Camp,   in  charge. 

Trinity   County 

CHROME    DEPOSITS   owned    bj    Henry    Sims    near  Chinese 
station    will    be    worked     by    s.    W.    Winaor    under    flv 
lease. 

RICH  GRAVEL  DEPOSITS  reported  on  Emigrant  Creek 
in  New  Rlvei  district  by  A,  F.  Vincent  and  wife.  Several 
good-sized    nuggets   have   been   taken   out. 

SURVEYS  "X  SOUTH  FORK  OP  TRINITY  RIVER  up  Hay- 
fork Creek  are  being  made,  believed  to  be  preliminary  to 
railroad  construction.  State  Highway  Commission  has  sur- 
veyors in  same  region. 

'    MANGANESE    CO.     (Wildwood,     via.     fieegum) — second     S- 
ton   motor  truck    hauling   chrome   ore   from   mines   to   Redding. 

'PAULSEN  RANCH  (Lewiston) — A  reconstructed  5-cu.ft. 
bucket-elevator  dredge  is  to  be  installed  on  Trinity  River  by 
the  Trinity  Star  Dredging  Co.  Fred  Paulsen,  owner  ol  the 
ranch,    is   a   director. 

McCORMICK  (Jacksonville) — Preparations  for  reopening 
property.  Compressor  and  drills  will  be  Installed.  Hunting- 
ton mill  being  overhauled  and  electric  power  will  be  sub- 
stituted  for   gasoline. 

COLORADO 

Boulder   County 

LOGAN"  (Boulder)  —  High-grade  gold  ore  opened  in  400-ft. 
level  by  the  Lucky  Seven   Leasing  Co. 

FAIRFAX  (Salina) — The  300-ft.  shaft  being  sunk  100  ft. 
Under  lease  to  O.  W.  Kulp  and  Charles  Walstrum. 

YELLOW  PINE  (Boulder) — Rich  silver  or.-  in  Vancleuse 
vein.      Vein  3   ft.  wide;   ore  runs   about   $100  a   ton. 

INTERMOUNTAIN  TUNGSTEN  MILLING  CO.  (Salina)  — 
Mill  Hearing  completion.  Equipment  includes  rolls,  jigs  and 
lalii.s       w.  J.   Blake,   manaf  >  I 

MOJAVE-BOULDER  TUNGSTEN  CO.  (Sugar  Loaf)  — 
Equipping  recently  purchased  Bracken  mines  for  active  de- 
velopment.    N.  H.  Brown,  manager. 

DOSS  (Wallstreet) — High-grade  gold  ore  encountered  in 
tunnel  level;  lower  development  t . .  be  commenced.  May  in- 
stall compressor  and  other  equipment.     F.  J.  Kamm,  manager. 

TUNGSTEN  METAI.S  CORPORATION  (Boulder)  —  Mill  in 
Boulder  Canon  nearly  complete. I.  leinsj  erected  by  Colorado 
Iron  Works  Co.,  of  Denver.     Thomas  McSherry.  superintendent 

UP  TO  DATE  (Caribou) — High-grade  silver  ore  recently 
shipped.  Sorted  ore  assayed  3,000  oz.  New  30-man  bunkhouse 
erected;  additional  equipment  being  installed.  John  R.  Wolf, 
manager. 

GREAT  BRITAIN'  (Boulder) — Several  pockets  rich  gold  on 
opened  in  schist  iii  this  property;  both  native  gold  and  tel- 
lurides  found  Shafl  down  65  n  .  rich  ore  in  drift  on  50-ft. 
level.  Hoist  and  small  compressor  installed:  additional  equip- 
ment will  be  purchased  by   H.   X.   Williamson   and  associates. 

Lake   County 

HOPE   (Leadville) — Mine  will  be  operated   by  lessees. 
PENROSE    (Leadville) — Completed    enlarging   of   station    at 


bottom    of  shaft. 

HARVARD    I 

water    across    Ha 

Miiiie  has  decreaa 

will   no- 

in     near     future. 

Stars  um 


■adville) — Flume  j,,  Evans  gulch  to  carry 
.aid  mine  workings  completed.  Water  in 
1  over  300  gal.  per  min.  One  sinking  pump 
sed  with.  Sinking  of  shaft  will  be  resumed 
pment    in    Tip   Top.    Quadrilateral    and 


I. a    IMata    Countj 


BESSIE  G.  (Durango)  Propertj  mi  Junction  Creek  being 
developed   by  John   Htckey  and  associates. 

CRoWX  JEWEL  (Durango) — Oreshoot  carrying  gold,  silver 
and  gray  copper  opened  on   Bmerald  claim. 

COLUMBUS   (La  Plata) — Stated   that    large  vein  of  milling- 
grade  "i1    Med    at     point     1,080    ft.    from    port 
exploratory   tunnel   being  driven    under   workings   of   old    mine. 
.Mine  owtnd  by  Hearst   and  Searles  estates  at  different   i 
now  owned  by  James  Doyle,  formerly  of  the  Portland. 

San  Juan  Count; 

MAYFLOWER    (Silverton) — Being  worked   under  lease. 

[OWA-TIGEB  (Silverton) — Shipping  one  car  per  day  of 
lead  concentrates  assaying  well   in   gold  and  silver. 

BELCHER  tSilverton) — Property  in  Belchei  ba  in  on  Sul- 
tan  Mountain    will    be    reopened   after  long   idl 
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Summit  County 

UBINE  (Robinson) — Lessee,  while  excavating  for 
drain  box,  opened  in  lioor  of  stope  3-ft.  vein  of  rich  gold- 
Bilver-lead  ore. 

COHOMACK    MINING    CO.     (Breckenridge)— New    notation 
mill    to   treal    in.    of   Puzzle   mine   completed;    first    car   of   con- 
Much  low-grade  ore  developed.     Mine  was 
i !    targe    pi  miucer. 

TONOPAH       PLACERS      (Breckenridge)  —  Crosscut      being 

-i    from    bottom    of   Miller    shaft    in    French    Gulch    to    cut 

containing  zinc  and  lead  sulphides  discovered   in  dredg- 

ii.it   part  ot   gulch.     Company  operating   three  dredges — in 

French  Gulch.   Swan  and  Blue  Rivers. 

II)  mid 
Shoshone   County 
REX     CONSOLIDATED     i  Wallace)— Tramway     reconstruc- 
tion   and    mill    remodelling    in    progress.      Ore    production    to 
begin    in    September. 

TAMARACK    &    CUSTER    (Wallace)  —  Rex   mill   no   longer 

available.      Reported    to    be    negotiating    for    Frisco    mill'    also 
National    null   at    Mullan. 

CONSOLIDATED  MARSH  (Burke)— Terms  of  10-year  lease 
..1  l-eiieral  s  M. mn,  O'Neil  and  Russell  claims  provide  expendi- 
ture   oi    minimum    of   $40,000    to    validate    lease   and    not    less 

,"'"'     "       , '""'  b'y:    when    milling    ore    contains    9%    Pb    or 

'';ss  "  '"■  ■■  '  H  be  3iic.  per  ton  milled;  for  each  unit  of  lead 
ai'.ive  :•  royalty  shall  be  increased  25c:  when  price  of  lead 
1  _•<■■.,  New  York,  royalty  shall  be  increased  30c.  per 
ton  for  each  cent  rise,  fractions  proportionately  on  crude 
ore,  royalty  is  l.>';  of  net  smelter  returns  when  lead  is 
New  1  ork ;  20<T  when  price  is  5%@7c.  and  25%  when 
P'  " '•    Is   •  ■••  v'       all  ore  is  contracted  to  be  sold  to  the  American 

in*'     A-     Rpnnino    On         -\Ti,.„l-i    0,-,..,  nn  ....     _n    a. _.     , 


puce  is  ,  ,.,  ,>e  a:i  ore  is  contracted  to  be  sold  to  the  American 
Smelting  &  Refining  <_o.  Marsh  Company  pays  all  taxes  and 
secures  Federal  against    damage,   liens,   etc. 

MICHIGAN 
Copper 

ISLE  ROYALE  (Houghton)— An  eighth  shaft  in  contempla- 
tion on  south  end  of  property.  ^ 

WINONA  i  Winona)— Slight  increase  in  production  antici- 
pated in  near  future.     Difficulty  in  securing  enough  men  con- 

CHEROKEE  IHoughton)— Shaft  continues  to  show  good 
copper  rock,  bottom  of  shaft  in  same  quality  rock  first  opened 
in    pit    blasting.  " 

AHMEEK  (Ahmeek)— By  October  will  have  its  eighth 
stamp  head  in  operation,  with  possible  daily  rock  tonnage  of 
5.700  tons;  this  output  exceeded  only  by  Calumet  &  Hecla  and 
Copper  Range  Consolidated  mines. 

OSCEOLA  CONSOLIDATED  (Osceola)— Largest  tonnage 
now,cornlnf  *roni  North  Kearsarge  shafts,  especially  Nos.  1 
and  4;  No.  3  or  middle  shaft  a  small  producer  operations  hav- 
ing only  been  resumed  in  June;  previously  shutdown  owing 
to  boiler  explosion  in  winter.  South  Kearsarge  dwindling  in 
tonnage,  about  1.200  tons  daily,  though  grade  is  maintained 
About  1 00  tons  daily  are  coming  from  No.  6  shaft  of  old 
Osceola;  old  No.  3  shaft  put  in  readiness  some  months  ago 
but  shortage  of  men  prevents  production. 

CALUMET  &  HECLA  (Calumet) — Production  and  costs  ner 
pound  of  copper  for  Calumet  &  Hecla  and  its  subsidiaries  for 
first  six  months  of  1916  were:  Calumet  &  Hecla  35. 093,430  lb.. 
cost  11.45c.  Ahmeek.  ll.401.mr,  lb..  9  ."Ho-  Ulouez  S  1T7  Qn7 
lb.,  10.37c;  Centennial.  1,269,697  lb..  12 .vie  Isi,  Rm,le  ,i  n" 
,66  lb..  13.09c:  Osceola.  9,791.439  lb.,  in  12.  Sim,  i,„  V  7SS  *«<i 
11...  12.89c;  Tamarack.  3.446,425  lb.,  14.67c  •  White  Pine  S lion 
172  lb.,  10.57c.;  total  76,784,802  lb.  Calumet  &  Hecla  will  dis- 
tribute to  shareholders  its  20.000  shares  of  Tamarack  one 
?haV^J,e,insr  p,ven  for  eacn  five  shares  of  C.  &  H  stock 
100.000  shares  of  the  latter  being  outstanding;  acquisition  of 
Tamarack  thus  considered  finally  abandoned. 

MIXXESOTA 

Mesnhi    Range 

.FROM    NASHWAUK    over     10.000    tons    of    ore    are    being 

Shipped    daily.     Normal   crews   working  at   the   Crosby     o Sinn" 

i    Rue,  Mace  No.   2  and  Hawkins.     I    w    W    leaders 

.watVatVr^    !"'°S,'eSS-      There    is    no    troubll 

MISSOURI 
Jonlin  District 

nJJ^^:^U{^^2ettine  20%  zinc  °,e  at  »•  »• 

DEFENDER     (Miami,     Okla'.)— Plans    spending    $30  000    in 
rnpaign     between     Miami     and     Commlrce        Drills 

-    '.I';, dm  .-Planning  $20,000  tailing  mill  at  Com- 
,'!;!,';;   tailings   from   the   Golden   Hen,   Never 

Ceo^a  Kan.)_01d  Durston  mill  remod- 

Uf?h  »lnly  from  east  field  shaft,  connected 

wllPm^n1  '.;  !'!'    Blendeville  mill  and 

shafts   i„    r  ,  ,  ,  ;.tV  ,o";     Zlnc   Co^   ^ound.      Three 

i"owS*  |Way'    Mine   flooded   eight 

U^onlV^lfmr- 
MONT  W  \ 
Heer    LfxlKe   County 

•n    Cross)-Ore    shipments    cut 
used   foi  '      chippy    hoist    being 


Jert'erson  County 

CRYSTAL   COPPER    (Basin)— Ore   being   shipped    regularly 
lion,  upper  levels.     Crosscut  tunnel  to  open  orebodies  al   depth 
m    hard    silicons    aplite    and    was    only    advanced    05    ft       ,st 
month  with  one  shift;  another  shift  to  be  put  on  soon.    ' 
Lewis  and  Clark  County 

MARYSVILLE  GOLD  (Marysville)—  This  property,  which 
eiiiia  a,-,  s  ,;o  ,  Ian, ,s  .  ontaimng  430  acres,  is  being  financed  bv 
the  Eisenberg-Seligman  interests  and  has  been  listed  on  New 
York   Curb.      Ore   reported  to  average   $12. 

FRANKLYN  (Helena)— During  month  ended  Aug  15  nine 
°tr1SKn°L0reoWel'e  shipped,  netting  the  Thomas  Cruse  Estate 
$6,160  98.  bhipments  smaller  than  usual  owin-  to  Utril 
amount  of  development  being  done  at  this  mine  in  the 
Scratch    Gravel   district.  mine     in     tne 

Madison   County 

wnHAPTEIi'(Virsinia    «'>')— High-grade    gold   ore   opened 
Will   begin  shipping  soon:   1,000   sacks  ordered.  ' 

CONREY  PLACER    (Ruby)— Increase   in  wage  scale  of  50e 
per  day  adopted  for  men  previously  receiving  $3  and$3.50. 
Silver   Ilo«    County 

BUTTE  &  SUPERIOR  (Butte)— Flotation  statement  for 
July   shows    4...N75    tons   treated   in   this    plant,    producing    S  686 

oHonJntnraete  V&  Ued  at  $48'83  per  t0n;  COSt  *3-'54  »"'   t0" 

to  fN^C9nNDA  <Eutte)— The  Diamond  mine  closed  Aug  12 
to  Aug.  20,  account  accident  to  hoisting  engine.  Both  ca<*es 
went  to  the  sump,  two  men  were  killed  and  two  injured  ani 
considerable  damage  was  done  the  engine  and  engine  house 
NEVADA 
Elko  County 

and^^in'^^^^^tSnn^^v^  *™  ^tr^'lioisffo 
Lerr1.?eSdta$1ie20per"tSotn.CrUShinS   at   Elk°   Pri"ce    "«»"'   «  "  3 

ooi^pt  S^icmd8  b°ondynsf  Mv«^tpi&a 

mri!'wnfcnrehahsatennS  ^Ltl™  eXPe"Se  °f  $3-5°  per  t0n  to  *"* 

.      MIDAS  MERGER  (Midas)— Consolidation  of  Rico  and  Miss- 

wfrl'rn^lim'fV"-,   vMiStpaml    P,Ump    to    be    "'Called.      Leasers 
working    ino-tt.    level.      Recently    21    tons    of    hi-- h--- ride    ore 

PrincefmUl      Murray'  Utah'  a,ld  so  tons  lower  glradl   to   Elko 
Esmeralda   County 

SILVER  PICK  (Goldfield)— Core  drilling  west  of  shaft  indi- 
cates  three   separate   veins  giving  encouraging   assays 

CHAMPS  D'OR  (Hornsilver)— Hardwick  &  Reed  lease 
SSSSSVfL    °"    10°""-    leVCl    f°r    40    ft';    assayed    *75    Per    S£ 

MILLER  MOUNTAIN  MINING  CO.  (Tonopah)— Organized 
Candeiaria  d«velop    15    claims    on    Miller    Mountain    net? 

FLORENCE  (Goldfield)— Development  on  530-ft  level 
recently  opened  4  ft.  of  $35  ore  in  footwall  of  old  Rogers'  lease 
slopes.      Flotation   plant  treating  about  200   tons  per  flay 

JUMBO    EXTENSION    (Goldfield)— More    extensive   develou- 

ment   planned       Pres     Charles   S.    Sprague    announced      fvidend 

foi    third  quarter  would   be  passed   for  purpose  of   buildin"  ud 

larger  cash   reserve.     Company   in  the   field  for  new   property! 

Nye  County 

TONOPAH  ORE  PRODUCTION  for  week  ended    \u-    19  was 

weel-nrSvir""",1.  "\  *la2-""6-  compared  with  tflfiiVtons  for 
week  im  ex  io us.  Producers  were:  Tonopah  Pelmonl  "  971  tons- 
Tonopah  Extension  2.200;  Tonopah  Mining  1  «50:  '.Tim  BnUer 
laneousflog   tons    S:   Halifax'    199=   Rescue-Eula,    150?  mlVcd- 

JIM  BUTLER  (Tonopah)— July  profit,  $25,124  from  4  752 
tons  mined  and  shipped  to  Millers  for  treatment. 

R  ni1°£.°Ft AH  MINING  (Tonopah)— July  profit  $26,763  from 
$94  485  ;  avera^e  vaIue'  n2A0;  bullion,  111,565  oz,  value! 

TONOPAH  BELMONT  (Tonopah)— Profit  of  $107  000  from 
?#  i  i*Peratu!ns:  n^S2S  d,'y  tons  yielded  2.413.71  oz.  gold  and 
235.04a  oz.  silver.  Reports  of  favorable  development  at  com- 
pany's Surf  Inlet  property,  about  400  mi.  north  of  Vancouver 
on  Princess  Royal  Island,   British  Columbia.  ' 

Storey  County 
on  35j|Di?velVirSinia)~SaVed  2S  CarS  of  ore  from  development 

tunnel^  ^n,iN^RC^°?S  ^Virginia)— Completed  reopening 
tunnel  at  3,500-ft.  point  and  started  work  at  3,900-ft.  point 
„„„MEXIC^N  <yi''Sinia) — Mill  received  426  tons  of  custom 
avertllntf^.T^26-32  and  120  tons  from  Mexican  storage  piles 

ImpCe?iafI?m,nC^^CHALLENGiE     (Virginia)— On    200    level    of 

iaveil  in  n-  ,  . ft  'idvanced  east  crosscut  to  114-ft.  point  and 
savea  io  cars  of  low-grade  ore. 

ave?l^n5  *9yi,1,?i?ia)~„Str?^  ,t0  Mexican  mill  16  tons  of  ore 
?s?>,  V        V  ,trom   2,500 -level.      North   drift   on    2,700   level 

is  in  quartz  and  dacite  at  2S5-ft.  point. 

IevSNI1^?  f,°N  <Vi,'Sinia)— Extracted  410  tons  of  ore:  2.400 
Ut  73-  9%nn  ns  averaging  $22.09;  167  tons.  $29.93;  35  tons. 
itation  '?yeI'    10   tons'    $15-28-      Continued    reopening   2.300 

""n  V  ,,  n1; '."''t:  repaired  southeast  drift  on  2.400  level  to  the 
— «   tt.  point,  south  drift  advanced  25  ft.  (produced  35  tons  ore). 

White  Pine  County 
amSation^P^^R-  cOPPERMINES  (Kimberly)— After  ex- 
of  re,  h  ,it  ,,i  d  Glr°u?  "1,U  b7  John  M-  Callow  with  view 
exneniV  V  ,  ,  ,  ,',"-  as  n°t,aV.on  Illant-  il  has  b<?en  decided  to 
Engineering  on  '"  Je£n?deTlin,e  plant-  Contract  let  to  General 
ii  I  V  •»!  C?"  ?f  fali  Lake  City:  mil1  t°  be  operating  by 
shift  wilii.       n?te^d   of  further  churn  drilling,   Morris  No.   2 

BhrooksWandbBunkker2H:0ilit-areafet  Under  0I'eb0^  of  ^  M°"is' 


September  %,  1916 


ENGINEERING  AND  MINING  .lol'KNAL 


145 


m:\\   JBRSBl 
Bergen  County 

TENNESSEE     COPPEB     (Ridgeneld     Park)— Phenol     i I 

has  resumed  work  after  shutdown  of  several   months. 

Susses  County 

OGDEN  MINE  (Edison)  Owen  Conlj  has  several  diamond 
drills  at  work  to  test  the  possible  existence  of  another  ore- 
body  at  lower  depths.     The  older  known  orebody  was  worked 

out,  and  nothing  ha      be i      In       Tl as  A.    Bdis ladi 

;ui  attempt   ti icentrate  the  low-grade  material.     Mr.  Conlj 

was  superintendent   ol   the  mini     10   years  ago. 

m:\\    MEXICO 

BATOPILAS  MINING  CO.,  50  Broad  St.,  New  rork,  ami  ndi  rj 
Charter    Aug     3    authorizing    management    to    conduct     mining, 
operations   outside   ol    Mexico.      \    property   in   New  Mexico  is 
being  investigated. 

Grant   County 

HANOVER  BESSEMER  IROIS  AND  COPPER  CO.  (Pierro) 
—Construction  of  first  400-ton  unit  of  concentrating  mill 
will   be  started  soon.      B.    E.   McKechnie,   manager. 

SiM'iirni   County 
GOOD  LUCK    (Mogollon) — Lauderbaugh  &  Thorlston,  own- 
ers,   nave   driven   250-ft.   crossi  ut    adit    encountering  contact  at 
depth    of    170    ft.      Adjoins   Confidence-Last    Chance-Deadwood 

SoO'RRo  MIXING  AND  MILLING  aiogollon)— At  the  Pa- 
cific' mine,  practically  all  equipment  and  lumber  delivered  for 
tramway  to  Socorro  mill;  terminal  stations,  ore  bins, 
etc.,  nearing  completion;   designed   to  deliver  75  tons  daily. 

MOGOLLON  MINES  CO.  (Mogollon)— New  three-compart- 
ment,  6xl6-ft.  shaft  now  850  ft.  deep.  Company  is  erecting 
board  Hum.  to  carry  tailings  through  town  of  Mogollon  and 
it  is  intended  eventually  to  extend  it  to  tailings  dams  about 
4   mi.    down    creek. 

PENNSYLVANIA 

AMERICAN  STEEL  AND  WIRE  iDonora) — Reported  that 
1  'nti.ua  Zinc  Works  has  begun  construction  of  zinc-oxide 
plant   to   treat   distillery    residues. 

UTAH 

Juan    County 

TIXTIC  SHIPMENTS  for  week  ended  Aug.  IS  amounted  to 
18S    cars;    173    cars    for   week    preceding. 

IRON  BLOSSOM  (Silver  City) — Copper  ore  being  shipped 
regularly  but  little  siliceous  ore  is  now  marketed. 

EMERALD  (Mammoth) — Developing  on  1,000  level  west 
and  north  of  shaft.  Ground  mineralized  with  iron,  manganese, 
and    quartz,    carrying    some    silver    and    gold. 

DRAGON  CONSOLIDATED  (Silver  City)— Arrangements 
made  for  handling  larger  tonnage  of  iron  ore.  Copper  ore  of 
good  grade  being  shipped.  Daily  output — largely  iron  ore — 
amounts  to  230  tons. 

EAGLE  &  BLUE  BELL  (Eureka)— Orebody  cut  in  shaft 
at  1,832  ft.  followed  downward  by  shaft  to  l.S75-ft.  point, 
where  a  station  was  cut.  In  sinking  20-ft.  sump,  good  ore 
again  encountered;  gives  vertical  depth  of  63  ft.  thus  far. 
Ore  carries  lead  and  silver.  Water  level  thought  to  be  at 
between    2,060    and    2,075    feet. 

CHIEF  CONSOLIDATED  (Eureka) — About  150  tons  weekly 
produced.  Strike  of  importance  made  on  1,200  level.  300  ft 
from  other  orebodies.  Ore  carrying  lead  and  silver  cut  for 
10  ft.,  and  stoping  started.  The  1,800  level  producing  steadily, 
and  ore  extending  up  and  down.  Rapid  progress  being  made 
in  new  shaft  work  under  contract  to  Walter  Fitch,  Jr.,  at 
nmth   end   of   property. 

Salt  Lake  County 

Monti-:  CRISTO  (Salt  Lake)— Developing  on  100  level. 
Adjoins   the  Cardiff.     C.    A.   Quigley    president. 

MILLER-PERUVIAN  (Alta)— Ore  carrying  gold,  silver. 
and  lead  mined  at  depth  of  240  ft.  Car  at  sampler.  Property 
on  south  side  of  Little  Cottonwood  Canon,  west  of  South 
Hecla   and    Sells. 

EMMA  COPPER  (Alta) — Prospecting  by  diamond  drilling 
in  cooperation  with  Emma  Leasing  Co.  First  hole  down  500 
ft.  from  Bay  City  tunnel.  Hoped  to  find  continuation  of  old 
Emma  orebody  beyond  fault.  Downthrow  side  thought  to  be 
to  the  northeast.      Some   iron   pyrite   encountered  at   302   ft. 

CARDIFF  (Salt  Lake) — Third  dividend  25c.  declared  pay- 
able Sept.  1,  making  total  of  $375,000.  Shipments  held  down 
to  100  tons  a  day  owing  to  transport  difficulties.  Transporta- 
tion by  caterpillar  engines  and  train  not  entirely  satisfactory 
owing  to  steep  grade.  Additional  trucks  to  be  put  on.  Large 
tonnage  of  ore  accumulated. 

Summit   County 

PARK  CITY  SHIPMENTS  far  week  ended  Aug.  18  amount- 
ed   to    2.S32.670    lb.    Silver    K'ng    Coalition,    Silve-    King    Con- 
solidated,  Judge    Mining    £:    Smelting    and    Dalv    West   had    the 
largest   output  in   the  order   named.      Other  shippers    wen 
Ontario.   Daly,   and   New   Quincy. 

KEYSTONE     (Park    City) — Will    be    reopened. 

DALY  WEST  (Park  City) — July  output  largest  of  any  re- 
cent month. 

ONTARIO  (Park  City) — Active  development  in  progress 
and  ore  being  mined.     Frank  Fleischmann,  foreman. 

DALT-JTTDGF  EXTENSION  (Park  City) — New  shaft  down 
90   ft.;    rock    mineralized    with    some    silver   and    lead. 

DALY  (Park  City) — Special  meetinir  will  be  held  in  Salt 
Lake,  Sept.  11,  to  consider  reducing  capital  stock. 

PARK  CITY  MINES  (Park  City) — This  company,  leasing 
in  the  American  F'ag,  srhipped  two  more  lots  of  ore  (60  tons) 
from  stopes  on  1,000  level;  o_e  carried  gold,  silver  and  small 
amount  of  lead.  Developing  vein  recently  crosscut  on  700 
level. 

RTr;  fottt*  vvpinTiiTinv  cPa'-k  Citv) — M"l  at  Atkinson 
treating  approximately   600   tons  of  tailings  daily,     riant   re- 


- apaclt        but     ei  rtain     minoi 

■    i  •   nil    normal    ca  p 

h'u"    '"""  and  up  to  5  and  8  ft.  In  d. 

-    i     IP,     zinc.      Lead-silver    and 
zinc   conci  i 

Tooele  Count} 

.WEST  MERCUR  mines  (Mercur)— May  enlarge  mill 

11,11    to    150  ,  i     :     rutin  e.      Riant    working 

ild   on-  along  lines 

acres  v.  hich  an 
pected. 

\\  ISHINGTON 

NORMAN    MINES   CO.    (North port)  —  Will   construct   at 

!'•'",  ' aftei    pi. n,s  of  11.  W.  Newton.     Fines  will  be  tn 

by  Hot 

\\  ISCONSIN 

Zinc-Lead   District 

GRAND  VIEW  (Benton)-  lias  begun  shipment  of  zinc 
cot is  earns   mine   at    Benton. 

WICKS  (Mineral  Point)  -New  company  operating  thi 
wicks   at    Linden    has   also    taken    over   the   Senator   mine   at 

Mifthn. 

WISCONSIN  ZINC  Co.  (Platteville) — The  C.  A.  T.  mill  is 
completed  construction  of  Longhorn  mill  begun  at  New 
l  uggin 

KISTLER  &  STEPHENS  ( Platteville)—  Weigle  tract 
proved    by   drill,    recently    pure!  per   acre;    will    t>, 

opened   bj    shaft. 

I. INI. en  ZINC  CO.    (Cuba   City)— Has   rebuilt  the  Campbell 
roasting    plant,    adding    two    new    kilns    and    seven    Campbell 
eparating  machines,   with   Dings'   feed   attachment,   Incn 
capacity  from   200  to  450  tons  ol   green  ore  per  week. 

CAN  \l>\ 

British  Columbia 

FLORENCE    SILVER    (Ainsworth) — Contract   let    to    Brod- 
erick  <v  Bascora  Rope  Co.,  of  St.  Louis,  Mo.,  for  1,400-ft.  atrial 
tramway   from    tunnel    portal   to   new   250-ton   mill   now    i 
ing    completion.       Hydro-electric    equipment    being    delivered. 
Ferdinand  R.  Wolfle,  of  Spokane.  Wash.,  president. 

Ontario 

COBALT  ORE  SHIPMENTS  for  July  are  reported  by 
Arthur  A.  Cole,  mining  engineer  for  Temiskaming  &  Northern 
Ry.  as  follows:  Beaver,  23.33  tons;  Buffalo,  70.55;  Cobalt 
Comet,  61.53;  Coniagas,  70.12;  Crown  Reserve,  91.07;  Ken 
Lake.  93.53;  La  Rose.  135.15:  McKinlev-Darragh,  201.39;  Min- 
ing 'Corporation  of  Canada  (Townsite-Citv),  107.31;  Nipissing, 
131.95;  O'Brien.  31.77;  Temiskaming,  60.52;  Trethewey,  II  9  i 
total.  Cobalt  proper.  1,120.16  tons;  Casey  Cobalt  (New  Lis- 
keard),  30.54;  total  silver-ore  shipments.  1,150.70  tons.  Alexo 
mine  (Porquois  Jet.),  671  15  tons  nickel  ore;  Rand  Syndicate 
(Temagami),  155.S0  tons  pyrites  (69  tons  previously  reported 
as  copper  ore  should  have  been   classed  as  pyrites). 

WEST  DOME  (Porcupine)— Will  install  electric  driven 
plant  to  permit   development   on   greater  scale. 

DOME  i  Porcupine) — On  700-ft.  level,  orebody  is  reported 
140  it.  long  and  210  ft.  wide,  averaging  over  $5  a  ton.  Second 
ball  mill  now  in  ope 

SCHUMACHER      (Schumacher)— Orebody     on     100-ft.     level 
drifted    on    for    50    ft.    and    is    now    30    in.    wide,    averaging 
per  ton.     Crosscutting   from   200-ft.    level, 

DOME     EXTENSION      (Porcupine)— Whal      appears     to 
extensio  orebodies  cut   with  diamond  drill  at  depth 

of  over  1,600  ft.  in  a  60°   hole.     Under  option  to  the  Dome. 

TRETHEWEY    (Cobalt) — A1  olders 

refused   to    ratify    sale   to    Northern    Customs    Concentrator    for 
$125  000.     Company  net  a  month. 

OPHIR-PEOPLES    (Col  being   sunk    on    Pei 

property    under    joint  between     the    companies 

reached    diabase:    crosscutting    slatted    at     12. -ft.    level. 

i,  VNE   (Kirkland  Pake) — in  this  property,  worked  under 
option   by   ti.  Cobalt,   two   high-grade   veins 

been    op.  i  e    300-ft.    1<  vi  will    probablj     be 

exei  eised. 

LA  ROSE    (Cobalt) — Has  optioned    Kurd  claims  in  Kirkland 
Lake  and   will  start  work  at  once.      Developments  on   Mail 
n  ild     property     in     Porcupine,     also     under    option. 

INTERNATIONAL  NICKEL  (43  Exchange  Place,  New 
York)— Will    spend    about  m  ry   at    Port 

Colborni         Company     now     producing    about     5,080,000    lb.     ol 
and    3,000,000   lb.    of   copper    per    month. 
BRITISH-CANADIAN    NICKEL   CO.    (Sudbury)— New    com- 
pany    to     sin,,  ,  ,i     British-America     company     in     control 

;  mine.     Will  proceed  with  power  development  o 
Wahnapitae    River.      Hybinette    refining    process    to    be    used 

output   to   British    gov- 
ernment for   10   years, 

AFRICA 
Belgian  Congro 

UNION    MENIERE    d-J    HAUT    KATANGA     (Elisabethville)- 
tion   in  July,   2,ns*    tons. 

I  nil. n    of    South     \friea 

iODUCTION   IN  TRANSVAAL  in   July   is  repo 
at    761,087    oz.,    which    is    677    oz.    less    than    in    June,    and 
than    in   July,    1915.      This  is   the   first  month   this 
in  which  the  output  has  fallen  below  last  year's  ti-' 
the  seen    months  ended   July  31  the  total  was  5.178.403  oz.   in 

12,954   oz. — or  $111.472359 — in  1916:  an   in 
214,551    oz.    this    year.     The   number   of  negro   laborers   ir 
gold   mines   in   July   was   192.130,   a   decrease  of  679   from 
In    addition    13.271    wee    emoloved    in    the    diamond    and    coal 
an    increase  of  51   over  June. 
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Metal  Markets 

NEW    YORK— Aug.    30 

The  metal  markets  all  around  were  [ess  active 
than  in  the  previous  week.  Spelter  in  particular 
was  dull  and  a  declining  tendency  was  exhibited. 
Cupper  was  strong  and  advancing.  Lead  was 
Quiet,  but  there  were  signs  of  more  activity 
inward    the   close. 

Since  Monday  all  of  the  markets  have  been 
disturbed  over  anticipation  of  the  railway  strike, 
which  threatens  to  tie  up  business  in  a  multi- 
plicity of  ways  that  nobody  ventures  to  forecast. 
(  opper  refiners  have  such  stocks  of  crude  copper 
and  fuel  that  they  can  continue  operations,  but 
they  will  be  hampered  in  deliveries,  except  for 
export.  The  smelters  and  manufacturers,  not 
only  of  copper  hut  also  of  lead  and  spelter, 
on  the  other  hand,  will  be  troubled  in  many 
ways. 

Copper,  Tin,  Lead  and  Zinc 

Copper — A  pretty  good  business  was  done,  but 
the  volume  was  less  than  in  the  previous  week. 
No  export  sales  were  reported,  all  the  business 
being  for  domestic  account,  but  some  of  the  cop- 
per that  was  sold  is  going  to  be  exported  subse- 
quently in  manufactured  form.  There  was  no 
di  mand  for  September  copper  and  scarcely  any 
for  October.  The  major  market  continued  to 
be  for  November-December  delivery.  Some  of 
the  producers  having  filled  their  books  for  that 
period,  the  business  went  to  those  who  could 
still  supply  that  delivery  and  they  were  able  to 
get  better  prices,  the  demand  being  fairly  ur- 
gent Other  producers  began  to  sell  for  Decem- 
ber-January and  January  delivery,  taking  such 
business  at  concessions  from  present  puces,  but 
sueh  transactions  were  not  general.  Kowevei 
it  appears  likely  that  within  a  week  or  two  all 
producers  will  have  disposed  of  all  of  their  copper 
available  for  delivery  this  side  of  December  and 
the  major  market  will  become  for  December- 
January  delivery. 

The  negotiations  with  the  representatives  of  the 
allied  governments  for  a  large  quantity  of  copper 
to  be  delivered  during  the  first  half  of  1917 
have  been  dropped  The  reason  was  failure  to 
agree  upon  price.  We  suspect  that  the  dropping 
of  the  matter  was  due  to  the  withdrawal  of  the 
producers,  who  saw  their  books  becoming  prac- 
tically filled  for  1916  and  large  demand  looming 
up  in  other  quarters  for  1917  at  better  prices 
tli. in  were  offered  to  the  Allies  when  the  nego- 
li. i lions   were   opened. 

Copper  Sheets  are  37i£c.  per  lb.,  base  price,  for 

hot   lolled,  and  :iN'ue    tor  cold  rolled      (' er  wire 

i-    ;lw:;2c.   per  lb.   at  mill   tor   large  lots. 

Copper  Exports  from  Baltimore  for  the  week 
Included  1.41(1,1111  lb  to  Great  Britain;  3,000,0110 
lb.    to  Archangel,    Russia 

Atlantic   ports   in   August 
ted   on    the   basis   of  custi  in   returns  at 

- '  gross  tons      Exports  from  Gulf  and  Pacific 

■  ill  run   probably  up   to  7,000  tons. 

Tin     This   market    was   very   Quiet   and   changes 

Ml!,, MUt 

ol    in-   ii. to  the   United   Slates  in  June 

I  in   1915,  ami  8,94]   in  1916- 

''■'.-    'on  ■       UeeM.,,  ..    „,    foreign    tin 

tons  mi    I'M      . i ii.i  in  tons  this  year 

Tin    exports    from    the    h-d.-iai.-d    M  >l..v    si    tes 

seven   month:,    ended    Jul;     31,    were    26,862    gross 

tons  '"  '"  iM   l916;  deorease.   1.638 

Lead     During  the  early    part    of  the   week   this 

more  quiet  and  there  was  a  tendency 

for  the  premium-    ,n,-r   :  principal 

I'r"Ill"";r   '  vcre   still 

realized   n  ,ight    through    a 

matter    of    the 

iup, d 

.   Hi  unserves 

i 
hums  I       early  deliver,    m 

mg  in  the  latter  part  of  A    s    & 

It.     Co.     k.-r„    out     ,.  Ml    .-  -        ' 

.ir,E    the 
'•'"'    '""    ''  was   re 

ported,   including  some   for        ind   lots  for  export. 

Exports    of    Lead    from    I  .    stateg    = 

June    were    14,977     I 
were  produced  from   foi  J    1D' 

Spelter— This  markel  was  extremely  dull  pro- 
ducers   reporting    nothing   hut 


quotations  therefore  reflect  offerings  rather  than 
sales.  From  all  quarters  spelter  was  steadily  of- 
fered at  concessions. 

The  spelter  market  at  present  is  of  a  see-saw 
character.  When  the  price  gets  down  to  about 
8c.  sellers  withdraw,  and  when  it  gets  up  to 
about  9c.,  buyers  disappear.  Producers  express 
themselves  as  expecting  a  renewal  of  demand  at 
around  8  cents. 

Exports  from  Baltimore  for  the  week  included 
224,110  lb.  spelter  to  London.  Imports  included 
7,592  Ions  zinc  ore  from  Spain. 

The  zinc  output  of  Japan  in  1915  showed  an 
increase  of  200%  over  1914,  according  to  a  re- 
cent consular  report.  The  completion  of  the 
plants  of  the  Osaka  Zinc  Industry  Co.  and  the 
Miike  Zinc  Refining  Works  during  the  year  was 
largely    responsible    for    this    increase. 

Zinc  Sheets  continue  unchanged,  the  base  price 
being  $15  per  100  lb.,  f  o.b.  Peru,  111.,  less  8% 
discount.  Sales  are  good  and  there  are  some 
heavy  inquiries  for  export. 


Other  Metals 

NEW   YORK— Aug.   30 
Aluminum— Business   lias   been   good 
is    some    pressure    to    buy,    chiefly    fron 

bile    makers.       Quotations    are    a     little 

60(5)62c.   per  lb.    for   No.    1    ingots.   New 

Imports    of    aluminum    into    the    Unit 


lb  . 


aga 


st    1,786,889    lb. 


Antimony— The  abatement  of  the  excitement 
that  developed  a  fortnight  ago  continued,  and  the 
price  receded  further.  We  quote  12c.  as  an  aver- 
age for  the  business  of  the  week.  It  is  doubtful 
if  so  much  could  have  been  realized  on  large  lots. 
The  market  is  nervous.  When  a  buver  appears 
the  price  goes  up  3  to  5c,  but  after  he  has  been 
satisfied  it  falls  hack  again.  Some  producers  ask 
l-lfy  15c,  but  those  are  merely  nominal  asking 
prices. 

Imports  of  antimony  into  the  United  States 
in  June  included  1,755.817  lb.  in  1,235  tons  of 
ore,  and  4,11011,751  lb  metal  and  regulus;  a  total 
of  6.71(1,508  lb.,  against  1,504,57!)  lb.  in  June 
of  last  year. 

Quicksilver— This  market  was  stronger  There 
were  reports  of  sales  of  several  hundred  flasks  for 
export.  We  quote  $77,  New  York.  San  Francisco 
reports,    by    telegraph.    $75.    demand    improving 

Exports  of  quicksilver  in  June  were  7"  745 
lb.,  against  2,748  lb.  in  June  of  last  year  '  A 
shipment  of  42,000  lb.  to  England  is  '  reported 
this   week. 

Nickel— Business  is  good  and  prices  are  un- 
changed at  45@50c.  per  lb.  for  ordinary  forms 
according  to  size  and  terms  of  order.  Electro- 
lytic  nickel    brings   5c   p   -   lb.    premium 

Imports  of  nickel  ore  and  matte  into  the  Tinted 
States  in  June  were  5.064  tons,  containing  i;  - 
246,176  lb.  nickel,  all  increase  of  1,800  tons  ore 
and  2,231,785  111.  nickel  contents.  Exports  of 
nickel,  oxide  and  other  products  were  2  "ill  631 
b.,  a  decrease  of  1,492,369  lb.  from  June'  of 
last   year. 

Minor   Metals   -Current   quotations   for    Bismuth 

'""    'V  '■'"•;,; !'    "'  ■    x™    Vork     Cadmium    is 

5U  ten  ai  i  I0<§  1  10  per  lb.-  Cerium,  electro- 
,'  "M  :l  *8(5>9  per  lb —Cobalt  Metal  is 
'".'',"  ,'''  V  J,'-1"'  "'  —Magnesium  is  steady, 
will  sales  at  V,  ,u  w  .;  ,  ,  per  ,„  for  99c/  pure — 
Selenium  is  from  $3  up  to  $5  per  lb.,  according 
to  size  of  order. 


Gold,  Silver  and  Plat: 


num 

NEW  YORK— Aug.  30 

Gold  continues  to  come  into  New  York  in  con- 
siderable   quantity,    chiefly    from    Canada 

The  hohir  eohllield  iii  India  reports  gold  pro- 
duction 111  Jul,  at  45,146  OZ.  For  the  seven 
months  ended  July  :;l  the  total  was  3"  46*  oz 
111  1915.  and  311,677  oz.— or  $6,442,363— in  1916 ; 
a    decrease   ot    12,943   oz.    this  year 

Gold  Production  in  the  Transvaal  in  July  was 
761,085  .,/  For  the  seven  months  ended  July 
31  the  total  was  5,392.954  oz.,  or  $111  47->  359 
an  increase  of  $4,434,709  over  last  year       •"-"'•'"• 

Platinum— The  improvement  in  the  demand  con- 
tinued. Early  in  the  week  sales  were  made  at 
$65.  compared  with  $02y,<o-|15  at  the  close  of  the 
previous  week.  The  advance  -  ent  further,  sales 
being  made  at   $70   and  then    $75.      At   the   close 


Our  Russian  correspondent  writes  that  the  mar- 
ket and  prices  are  strong,  with  a  good  demand 
for  both  domestic  and  export  business.  Demand 
for  small  lots  from  producers  is  active.  The 
quotations  at  Ekaterinburg  are  18.20  rubles  per 
zolotnik;  at  Petrograd  69,000  rubles  per  pood, 
both  for  crude  metal  and  83%  platinum  These 
prices  are  equal  to  $68.43  and  $07.62  per  oz  re- 
spectively. 

Silver— The  market  has  remained  steady  with 
upward  tendency.  Continued  buying  for  coin- 
age  together   witli  orders  from   India  and  smaller 


SILVER  AND  STERLING  EXCHANGE 


Silvo 


24  4.7575    66|       31f 

25  4.7575    66*       31ft 

26  4.7575    06*      31J 


mange 


4  7575    06J     _. 
4.7575    66{     31  H 
4  7575    67}     " 


New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar: 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY'  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Aug. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

26$ 

38| 

6  50 

6  40 

8,75 

24 

1.1  .'7 

e.:;s; 

(.Hi    ..J. 

m  6  -'.ii 

(S9  00 

26* 

38| 

6  50 

6.40 

26 

@27 

@33 

@6  00 

£''6.50 

<«S  87J 

38{ 

6  50 

6  40 

26 

@27 

@39 

(316  60 

en'.  .-,11 

@8.75 

39  i 

6  50 

6.40 

8.50 

28 

<m27J 

@39J 

@6.60 

@6.50 

@8  75 

27* 

39  J 

6.50 

6.40 

8.50 

29 

(<r27j 

(-   39J 

©6.60 

@6.50 

@8.75 

38J 

6  50 

6.40 

30 

(0  _'7 ; 

@39 

C<Mi    1,11 

@6.50 

(.1  '  :':  : 

The  quotations  herein  are  our  appraisal  of  the  aver- 
age markets  for  copper,  lead,  speller  and  tin  based  on 
wholesale  contracts  for  the  ordinary  deliveries  of  the 
trade  a^  made  by  producers  and  agencies;  and  repre- 
sent, to  the  best  of  our  judgment,  the  prevailing 
values  of  the  metals,  reduced  to  hiisi-.  of  New-  York, 
cash,  except  where  St.  Loui-  1-  lia-iim  point. 

The  quotations  for  electrolytic  coppei  ai  e  For  cakes, 
ingots  and  w-irebars.  Electrolytic  copper  is  commonly 
sold  at  prices  including  delivery  to  the  consumers 
and  is  subject  to  discounts,  etc.'  The  price  quoted 
for  copper  on  "regular  terms"  (r.t.)  is  the  gross  price 
including  freight  to  the  buyer's  works  and  is  subject 
to  a  discount  for  cash.     The  difference  between  the 

P«C livered  and  the  New  Y'ork  cash  equivalent  is 

at  present,  about  0.2.5c.  on  domestic  business.  The 
price  of  electrolytic  cathodes  is  0.05  to  0.10c.  below 
that  of  electrolytic.  Quotations  for  lead  represent 
wholesale  transactions  in  the  open  market  tor  good 
ordinary  brands.  Quotations  for  spelter  are  for  ordl- 
ary  Prime  Western  brands.  Only  St.  Louis  price  is 
given,  St.  Louis  being  basin<rjftnarket.  We  quote 
New  Y'ork  price  at  17c.  per  100  lb.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St.  Louis-New  York  17c;  St.  Louis-Chicago, 
6.3c;  St.  Louis-Pittsburgh,  13.1  cents. 


LONDON 

Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

i  Mos. 

Spot 

Aug. 

Spot 

3  Mos. 

Spot 

24 
25 
26 
28 
29 
30 

109J 
110 

111 

110 

110 

1075 
108 

109 
108 
108 

129 
129 

129 
129 
129 

170 

i7o; 

172| 
173 
171 

171 
171J 

173f 
173J 

171J 

30J 
30| 

30i 
31 

31 J 

57 

58 

5S' 
58 
54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  Copper  quotations  for 
electrolytic  are  subject  to  3%  discount.  For  conven- 
ience in  comparison  of  London  prices,  in  pounds 
sterling  per  2,240  lb.,  with  American  prices  in  cents 
per  pound  the  following  approximate  ratios  are  given, 
reckoning  exchange  at  4.S0.  £15  =  3.21c;  £20  = 
4.29c;  £30  =  6.43c;  £40  =  8.57c;  £60  =  12.85c. 
Variations,  £1    =  0  21J  cents. 
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annals  of  spot   silvi-r,  have  tended  to   raise  the 

Tin-  markel  In  China  continues  bearish  and 
exchange  rules  below  parity  Market  closes 
rtfud)    al    32d     bid    In    London 

Quotations  tor  Mexican  dollars  in  New  York 
.,,,.  reported  Aug  -I  -it  516  35c  ;  Aug.  25  at 
,i  ,,  ,  ic  ;  Aus  16  at  >i  S  5  ,o  ;  Aug.  2s  ai  51V4@ 
v.',,-  :    Aug     29    ai     5H4@35V4c.  ;    Aug.    30    at 

i  .    '.    cents 

Zinc  and  Lead  Ore  Markets 

Joplin,     Mo.,     Aug.    26     Price    (luotations,     per 

•j.imiii    lb.:     Blende,    Ugh.    $7195;    per    60% 

.-in,-  premium  ore,  $,n;  medium,  $nv,/ 55  ;  low, 
-,n.  calamine,  per  Ian  1"'.  /inc.  $40tfi>30  Av- 
.  ■   .,-    telling    price,    all    grades    of    zinc,    $65.26 

I.e. id.  bast-  price,  $i;v<;  70  per  ton  80%  metal 
,  i. rent  High  price.  $|-.S.25  :  average  selling 
price,    all   grades   of   lead.    $65  "S    per   ton 

Shipments  ol  the  week:  Blende,  5,848  tons; 
calamine,  ill  tons;  lead.  1.090  tons.  Value,  the 
mek,  $461,990;  the  year  to  dale.   $25,754,270 

This  week's  shipment  exceeds  the  production 
about  l.nuo  tons,  further  reducing  the  slock,  now 
well  picked  over  for  choice  ore,  leaving  n  resi 
due    largely     composed    of    ores    below     medium 

One  or  more  mines  are  forced  to  close  each 
week  from  lack  of  water  for  wet  concentration, 
Put  their  production  is  replaced  by  new  mills 
oi  the  restarting  of  renovated  and  enlarged  mills. 

Tlte  Cherokee  Smelting  Co.'s  works  at  Bruce, 
tie  Lanyon  Smelting  Co.'s  and  the  American 
Spelter  Co.'s  works  at  Pittsburg  are  being 
closed  down  as  fast  as  the  new  gas  smelters  at 
(Juiiitnti  are  ready  to  start;  part  of  them  is  now- 
being  tired  The  Nevada  Smelting  Co.'s  plant 
at   Nevada   is  being  closed  down   as   the  stock   of 

■  ore     is     diminished.        Tlte      Missouri      Co  ,      at 
'  Blch  Hill,  is  having  labor  trophies 

Platteville.    Wis..    Aug.    26 — Quotations    of    the 

district    are    according    to    the    following    figures: 

.j  Base  price  per  2.000  lb.  ton  for  material  assaying 

■  60%  zinc  was  $59  for  premium  ore  down  to  $53 
for  medium  grades.  For  material  assaying  80% 
leSd   tile    base    price    advanced    to    $7  1    per    2.0011    lb, 

lull 

Shipments  for  the  week  were  2.295  tons  of  zinc 
ore.  no  lead  ore,  and  886  tons  of  sulphur  ore. 
For  the  year  to  date,  the  figures  are:  70.022  tons 
'  of  zinc  ore.  2.787  tons  of  lead  or  -.  and  18,357 
tons  of  sulphur  ore.  Shipped  during  the  week  to 
separating  plants.   4.358  tons  of  zinc  ore. 

Butte.   Mont.     Butte  &  Superior  produced  8,686 
tons  of  blende  concentrates  in  July,  compared  with 
,  10.830   tons   in   June. 

OTHER    ORES 
Manganese  Ore  Imports  in  Great  Britain,  seven 
months    ended    .Inly    HI,    were    154,158    gross    tons 
In    1015,    and    2511,309    in    1910;    increase.    105.151 
Ions 
Imports    at    Baltimore    for    the    week     included 
I  1,780    tons    manganese    ore    from    Brazil. 

Pyrites -Imports  at  Baltimore  for  the  week  in- 
etuded     5,910     tons     of     pyrites     from     Huelva, 

Tungsten  Ore — The  foreign  demand  continued, 
in  connection  with  which  several  hundred  tons 
ware   sold.     This   business   was   done    at    $i7'uls 

per    iimi       Later    ,ii i     ion    tons    were    sold    to 

d  tnesli iisuiiieis  at  $lS<ii20.  The  demand  con- 
tinuing both  tor  domestic  and  foreign  consump- 
tion, $20  was  realized  on  Aug.  211.  At  the  close 
we  quote  the   market    at.   $18@20. 

Antimony  Ore— No  business  was  reported,  which 
Is  not  surprising  in  view  of  the  situation  in  the 
metal. 

Iron  Trade  Review 

NEW    YORK— Aug.    30 

There  is  no  material  change  apparent  in  the 
iron  and  steel  markets.  Export  orders  are  still 
the  chief  feature  though  a  fair  domestic  business 
is  reported. 

Tlte  chief  increase  in  home  orders  is  in  struc- 
tural    steel      Per     which      mole      New      ti.iet,      ,ne 

noted  Mill  production  is  delayed  bj  the  extreme 
hot  weather. 

l'ig    iron    has    been    active    with    large    sales    re- 
ported,  chiefly    of    basic    iron.      Prices    have    been 
rather   variable,   but   with  a   tendency    to  advance, 
from    Baltimore    for    the    week    included 
j   464,820    lb.     steel     pipe.     375,138     Ib      win-     .mil     wire 

rods,  498,678  lb  tlnplates,  4,778,686  lb  steel 
billets  and  1,908.480  Ib.  pig  iron  to  Great  Britain; 
o.s:i7.,17  lb.  steel  rails  and  rail  fastenings  to 
nance. 

PITTSBURGH— Aug.    29 

The   steel    and    pig-ir narkets    have    not    re- 
lucted   any    material    change    that    could    lie    at- 
tributed  to   the    imminence   of   a    general    railroad 
strike       Such    a    strike    would    affect    consumers 
I  equally    as    to    their    receipts    and    despatch     ol 
,  products.       A     general     strike     would     i 
1  stop    the    production    and    consumption    of    steel 
I  The   blast    furnaces    usually    carry    no    more    coke 
than   would  be  needed   to   bank   and    the   furnaces 
would   promptly   bank    and   the    steel    works,   shut 
ell'    from    pig    iron    and    fuel    and    unable    to    ship 
their    product,    would    necessarily    el,,s, 


111 
ue.-k  tie-  nulls  appear 

■  lie  ill  ,iii,i  ii,,iii  the 
situation    is    a    very 

■  in     old  up  on  bars 


The   steel   market  a  pp. 

early  In  June,  mi  week 

to   be   sold   to   a    time    la 

mill      viewpoint      the      wli 

strong  one.      The   large 

and     plates     praetlcalh 

year  and  tin'  pipe,   wire  and     h.  1 1    mills   for  ap 

proximately   the   remainder   ,,t    this    le ii,    while   the 

tinplatc    mills    will    have    to    carry    from    one    to 

two    nihs    of    product! ver    into    the    new 

years.       The    tinplale    and    sheet     mills     have     noi 

opened  books  for  next  year,  although  Importuned 

by  some  classes  of  consumers  to  do  so 

Finished-steel   prices  an-   very   firmly   maintained 
all   along   the   line.      Premiums   for   earlj    d  llvei 
ies  arc  showing  a  slight   advancing  tendenc)   .mil 
if    the    present    extreme    scarcity    of    unfinished 

steel      continues     some     decided     advances     are      to 

be  expected  before  the  end  of  the  year  Present 
trends,  however,  may  possibly  not  continue  In- 
definitely as  month  by  month  the  cheaper  con- 
tracts   for    finished    steel    are    being    worked    off 

and  as  consumers  are  forced  to  paj  higher  prices 
on  steel  received  their  consumption  in  certain 
directions  may  decrease  materially.  .Main  con- 
sumers insist  strongly  that  they  will  have  to 
curtail    operations. 

Pig  Iron  The  movement  in  foundry  iron  lias 
broadened  further  and  the  market  is  quite  active, 
witli  buying  for  the  remainder  of  this  year  and 
the  fore  part  of  next  year  Foundry  iron  at 
$13  25.  Valley,  lias  practically  disappeared  and 
the  market  is  on  a  basis  of  $18  50,  a  price  for 
merly  obtained  only  occasionally.  There  is  no 
general  disposition  to  ask  above  $18.50,  bin 
some  sellers  are  endeavoring  to  restrict  sales 
at  this  figure  to  deliveries  not  later  than  Apr. 
1,    1917.      Basic    iron    at    $18,    Valley,    hitherto 

the  regular  mark  I.  is  claimed  to  he  exhausted 
and  $IS25  and  $18  50  are  asking  prices,  but  no 
sales  are  reported  at  the  higher  level.  About 
5,000  tons  additional  of  bessemer  iron  has  gone 
at  $21,  Valley,  and  this  grade  is  also  regarded 
as     scarce      tor      the      balance      ,it      tile      year  We 

quote:     Bessemer,   $21tg!2150;   basic,   $18@1825; 

foundry  and  malleable,  $18.50;  forge,  $1$.  fob. 
Valley  furnaces,  f»5e.  higher  delivered  Pitts- 
burgh. 

Steel-  The  market  fi  r  unfinished  steel  is  prac- 
tically nominal,  at  about  $45@50.  It  is  difficult 
In  tinil  any  steel  at  all  at  any  price,  while  on 
Hie  other  hand,  it  is  a  question  whether  any  large 
tonnages  could  he  sold  if  the  steel  were  avail 
able  at  the  prices  mentioned.  The  sheet  mills 
could  not  afford  to  pay  the  price,  for  instance, 
while  on  the  other  hand  the  premiums  obtain- 
able for  plates  for  prompt  shipment  would  jus- 
tlfj  pi. ite  mills  in  paying  $50  for  slabs.  Bil- 
lets could  probably  be  sold  in  limited  tonnages 
at    $45,   perhaps  at  a   shade  more. 

BIRMINGHAM— Aug.    28 

The  Southern  iron  market  is  stronger  and 
inquiry  brisker.  Actual  transactions  are  for 
small  lots  at  $15,  with  some  high  sulphur  and 
other   low -grade  metals  under  that   basis.     Stocks 

ot    resale    metal    went    down    IS, to    20,000    ton-, 

in  July,  and  Tennessee  metal  la  still  offered  under 
$15,    Birmingham 

Exporl     movement    from    Birmingham    furnaces 

since    .Inly     15    lias    been    over    2, .0110    tons        Spain 

took  50.1  tons  of  high-sulphur  iron,  and  a  shipment 
was  made  to  Norway.  Bulk  of  exports,  however, 
is   through    Mediterranean    ports. 

Steel  plants  are  groaning  under  shrapnel  orders. 
The  Anniston  works  are  turning  out  shells  rap 
Idly,  .mil  shrapnel  shapes  are  going  out  of  Ten- 
nessee Co.   mill   at  Bnsley  by   thousands   of   tons 

Proposed  advances  of  $2  per  ton  on  coke  and 
pig  inm  and  of  $6  on  cast-iron  pipe  to  Paclfli 
Coast   points,  announced   as  effective  Sepl     1,   have 

raised  n   storm  of  protest,     Commerce  c mission 

is  hearing  them  this  week. 

Cuke    is    very    strong,    »Mh    standard    beehive 

foundry   remaining  around   $12",   and   $1    b 

"lens,   .md  furnace   coke  at   $3.25   to   $3.50      De- 

III. mil     for     steam     eo.il     lias     picked    lip. 

PHILADELPHIA— Aug.  29 
A     less     heavy     tonnage     of     steel     was     placed 
under    contract    in    this    district    last 
less  feverlshness  attended  sabs,  but  specifications 

against,    contracts     with     some    of    the     In 

were  in  greatei  volume  than  for  several  weeks 
The  market  is  siill  Hooded  witli  Inquiries  for 
a,-,i    ii,    be    lined    in    the    manufacture    of    war 

munitions,   especially    for   export,   ex din-   250,- 

000      ion  ■  ;      inn      two     "'      ib 

Pennsylvania   c  mpanles,  having  sold  their  capac 

m    l"i      hell    bars    up   In   .1 and    Julj    "I     1917, 

will   no   lone,  r   entertain    an-ii    ; ■  e  ■  i  ■  ■    is,    while 

a  third  mill  steadily  adhen  i  in  tin-  attitude  of 
reserve  iii.it  it  has  maintained  on  shell  steel  since 
He-  beginning  ol  the  war  Shipyards  ami  rail- 
roads have  placed   .uiiiiiinu.il   contracts 

and  shapes  aflflregatlng  bi  i> 30, 

ten--       British    interests    closed    for    a    m  derate 

tonnage  "t  mari iteel  !-a   'ret  to  Bong  Kong, 

and  Japanese  interests  bid  urgently  for  marine 
boiler    plates       Set  -mi    orders    Eoj 

n  rolling      bilk,  2",. I 

i,  ii      were  taken   for  domestic  shipment      Foreign 
still    urgently    in    tin-    market,    found    Ii 
diitii  uit    tu    inn    ,  ither    ini 
steel    in    appreciable    tonnages.      i  he    po 

blast-furnace     interests     was     further     improved    by 

more     numerous     small     sales,     1    i 

and    reduced    stocks,    together    witli    a     ml 


FERROALLOYS 

Ferrosilicon    is   unchanged   al    $86®89    pa  r    toi 

at    mill,    according    to    quantity,    for    Mr;    ,,n.  , 

Bessemer    I  errosi  1 1 ...  i  ■    is   from    $31    for    I" 

I  ii    bo    He, .   .ii   furnace 

Spieoeloisen    is    quiel    I    unchanged    al    -Hm 

I  •  pet    ion  .ii   in-  leu  ,    t,,r  2ic;       For  high  grade 

'  '  "     "'         $55ifi  115    [icr    ton    is    asked. 

Ferromangancse     The    market    contlnui 

edly    quiel       Contract    la    avi al    $175    as 

Formerly  .md  prompt  lots  brine  about  the  same 
figure,    then-    hem;,    n,     active    demand 

1,11 '-    ■''     Ball tor    the    week    included 

1.854      tons     ten, ,1,1,11;:. a-      from      Liverpool 

FOREIGN    IRON 

French  Iron  and  Steel  Imports  for  three  years 
are    reported    as    follows: 

1913         1914  1915 

I'm  "on                                   32,669      15,885  166,709 

Bars  and  plates                       19,379      16,888  580,4  10 

Machineeteel                          6,903       5,160  64,831 

Shei  '                                        13,760       6,652  76,280 

Tinplates                                10,460      24,878  68,340 

Wire..                                       o.iiss        -pi-  14,611 

Rails..   ..                                  1,792           517  40,678 

Of  the  total  iron  end  i.i  Imported  in  1915 
He    United  Stati  I  furnished  13,770  tons 

IRON     ORE 

Shipments  are  being  pushed  In  spite  of  bad 
weather.  Some  wild  tonnage  has  been  chartered 
to  carry  iron  ore  from  Diiluth  to  Lake  Erie  for 
'he  balani f  tl eason  al   $1   per  ton,  nel 

A   considerable   quantit]    ot    iron   ore   from   the 

Lake  Chaniplain  district  is  now  being  Shipped  to 
Lehigh  Valley  furnaces  in  Pennsylvania  At 
present  tins  ore  is  sent  bv  rail  to  Album  bj 
barge  down  the  Hudson  and  by  rail  from 
Ellzabethport,  X.  I  ,  t,,  the  furnaces.  With 
the  completion  of  the  Chaniplain  Canal  improve- 
ment next  year  il  will  be  possible  to  ship  in 
large  barges  from  Port  Henry  or  Crown  Point 
direct  to   Ellzabethporl 

British    Iron    Ore   Imports,    seven    months   ended 
July  31.  were  ::.ia;.;.7Nii  t,,,,s  in   1915    and    1  r;7 
609  gross  tons  in   1910  ;  increase,  470,820  tons.    ' 

COKE 

Coke  production  in  the  Connellsville  region  for 
the  week  is  reported  by  the  "Courier"  at  408- 
000  net  tons;  shipments,  408,179  tons  Ship- 
ments of  (ireensburg  and  Upper  Connellsville 
districts,    38,500   tons. 

Connellsville  The  market  has  not  softened  as 
n.,s    expected    from    the   starting   a    fortnight    ago 

ot  one  halt  tile  new  byproduct  plant  at  Youngs- 
lown.  Possibly  there  was  little  coke  released  by 
'he  operation  as  the  operators  who  formerly 
shipped    coke    to    that     point     iinrl     mm     ship    coil 

Prompt  furnaci ke  is  bringing   $2  80@>2.90  .md 

the  stiffening  coal  market  makes  operators  re- 
served about  Offering  coke,  so  that  $2  75  is  OOVi 
■  pokeii    ,,l    ,,s    the    prospective    asking    price   on    i 

I I  -lit  i    lor    the    tirst    (half    of    next     i,  j, 

British  Fuel  Exports,  seven  months  ended  .lulv 
31.    in   gross   tons: 

1915  1916  Cli 

Coal  .  ,       25,871,707      22,379,678  D    1,492,125 

Coke..  1st;, H44  881,632     I 

Briquettes  7511.755  SI  7,1.14      I.  66,859 

Bunkei  coal        8,499,198        7,689,900  D      909  298 


Total. 


35,608,304       31,668,724   I)  3,939,580 


The  bunk,  i  e,,.il  is  eoil  shipped  abroad  foi 
the  use  of  steamships  in  the  foreign  trade,  ol 
delivered    to    such    sle.i  in  :l, ,  | 


Ch 


emicals 

NEW   YORK— Aug.    30 

■nil    market    has   been    quiet    and    rather 

':  and    there    is    an 

i  -'I     activity      in     heavy 

chemicals 

Arsenic      Demand    is    not     specially     active,    but 
re  noli    no  derate  and  prices  are 
Quotations  are  on  '  06.25  per  100  lb. 

for   both    spot    and   futures. 

Copper    Sulphate     There    is    continued    inquiry. 
,  hiettv    moderate   sized   lots,   and   a    fab 
bis    been   done,      (luotations   continue   at   $8<g  10 
per  loo  lb  ,   according  to  size  and  terms  of  order. 

Nitrate  of  Soda— Notwithstanding  rathei 
re    prices   have    been    well    mai 

I   per    loo   lb    for  both  spot  and 
Shipments    from    chile    tor    tl 
end    !     imIv    :;i    wen- ;    Europe,    750,700; 
.  "i  sou  :  total.  1,486,500  -toss  tons, 
an  iuei  -''"  Ions  oi  ■  ear. 

Sulphuric  Acid — No  change  is  reported  and 
being  made  ahead  freely.  Buyers  arc 
nit     le.     per    lb,     tor    lill-.l id,    while; 

Ib    i      nked  for  6ti-deg.  acid. 
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Company 


Dclino..      Sale         Ann 


Aleomah.  Mich 

BT,   Nev. 
Beaver  Gold.  Utah 

r.  Ida 

'      Ni'V 

I  Ihallertge,  Nev. 

I  ek,  Ma 

Exchequer,  Nev 

Emerald,  Utah. 

Friend,  Ida 

i  ireal  Bend,  Nev. 

[da. 
Idaho-Nevada,  Ida 
Jarket-C.Poinl-Hi  h  in  : ,    \.\ 
Jaek  Waite.  Ida      . 
Ken-anas  Reor.,  \c\ 

Keweenaw.  Mien 

Lucky  Calumet,  Ida 
Ctevada-Stewart    ' 
Nevada  Zinc.  Nev. 

North  Lake,  Mich 

Old  Veteran.  Ida 

i  uihir.  Nev 

Paloma,  Utah 

Phedora.  Ida 

Rico  Argentine,  i  !olo 
Rio  Grande  Grulstake.  Nev 
ran  Kendall.  Nev.. 

Sells,  Utah 

Sixes,  Nev 

Smuggler.  Utah 
Springfield  Tunnel,  calif.   .  . 

Sunrise,  Ida 

Sunset.  Ida 

Tar  Baby.  Utah 

Tyler.  Ida 

Umatilla.   Nev 

Utah,  United.  Utah      

West  Toledo.  Utah 

Whale,  Utah 

WoU  mi   Copper,  Utah 
Wonderful,  Ida. 


Aug. 
Sept 

Sept 

Aug 

Aug. 

Sepl 
Aug. 

\11L' 

Vug. 
Aug 
Sept 
Vug. 

July 
Aug, 
Sept. 
July 
Aug. 
Vug 
June 
Sept. 
Aug 

Aug. 
VUS 
Aug, 
June 

Aug. 

Sepl 

Aug 
Sept 
Aug. 
.lull 
Aug. 
Aug. 
-.  lit 

Sept, 

Aug. 
s.,pt 
Sept 
Aug 

MIL'. 


18  .... 

.     I  Sept. 

19  Sept. 
25  Oct. 

I  Oct 

-  :> 
25  Sept 
5  Sept. 

I  '.  -Mil 
21)  Sept. 

15;Sept. 

7  Sepl. 

14  Oct. 
i  i  Sepl 

27  Aug. 
2  Sept. 

2! 

20  Aug. 

:i  Sept. 
14  Sept. 
14 


9iOet. 

16  Sept. 
2.  Sept, 
2"  Sept. 

17  Sept. 

22  Aug. 

22  Sept. 
21   Oct. 

23  Sept. 
20  Oct. 
IS 


2,  Aug. 

5  Aug. 

3  Sept. 
12  Oct 
IS  Oct. 
12  Aug. 
12lOet. 

5  Sept. 

2  Sept. 
30  Sept. 


IS1.00 
0.03 
16|  0.01 
0.02 
15j  0.01 
13  ii  05 
26    0.005 

.' 



16   0.002 
20   0.01 
I.-,  ii  i m:, 
i  i  ii  002 
l\  0.05 
O  01 
II   01 
1.01] 
0.005 
0  003 
0.01 
1.00 
0.002 
0.05 
9|  0.01 
0.001 
0.01 
0.002 
0  01 
0  00 
0.10 
0.005 
0.05 
0.002 
0.0015 
0.01 
12|  0.0015 

24  0.0025 
30  0  01 

3    0.01 

25  0.05 
6,  0.01)5 

20,  0.001 


Stock   Quotations 


SAN  IKANCISCOAug.  2S   SALT  LAKE 


Name  of  Comp. 

LI.. 

C3 

.08 
.C5 

Best  &  Belcher 

.01 
.30 

l  3 

Challenge  Con 

Confidence 

.15 

Cons.  Imperial 

.01 

Con.  Virginia 

.08 

Gould  &  Curry 

1:3 

Hale  &  Norcross  . . 

16 

Jacket-Cr  PI 

06 

16 

.70 

f'4 
.15 
T2 

Sec  Belcher 

sierra  Nevada 

.25 

Union  Con 

.66 

.01 

4.15 
84 

Jim  Butler 

MaeNamara 

04 

19 

Mnnt.-Tonopah. . . . 

26 

::r 

.15 

Rescue  Eula 

.23 

.80 

09 
.id 
.12 
.03 

C  oil,  con 

:ie 

.06 

Dfleld  B.B 

02 

D'flcld  Daisy...  ... 

lumtio  KxtensloR. . 

•.   r  Pea 
Round  >  ountiin.  . 
Sandstorm  Kendall 
silver  I'M:. 
Central  Eureka.  .  .  . 

Artz.  Central 

Lazy  Boy. 
Oatman  No,  Star. . 

Tom  Reed 

United  Eastern    . 

CpUfrl    V- 

LONDON 


Alaska  Tre'dwell 
Burma  Corp  . 
cam  A-   Motor 

Camp  Bird 

El  oro 

Esperanza 

Mexico  Mines. . 

N'echl.  pfd 

OrovDJe 

«anta  Oert'dls 
Tomboy.. 


Alta  Con 

Blank  Jack 

Colorado  Mining.. 

Crown  Point 

Daly-Judge 

Emma  Cop 

Gold  Chain 

Grand  Central 

Iron  Blossom 

Lower  Mammoth. 
May  Day 

Opohongo 

Prince  Con 

Seven  Troughs. . 
SilverKingCoai'n 
Silver  King  Con. 

Sioux  Con 

Uncle  Sam 

Yankee 


;  of  Comp. 
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tcacla 

Doctor  Jack  Pot... 

Elkton  Con 

El  Paso 

Flndlay 

( .f>M  Suvereign 

Golden  Cyi 

Granite 

i     

Jack  Pot 

Jerry  Johnson 

Mary  McKinney.. 


TOHOXTO 


Adanac 

Bailey 

Chambers  Ferland 

Conlagas 

i    i  l:    Be 

Peterson  Lake.  .  ,  . 

Right  of  Way 

Seneca  Superior 

T.  A  Hudson  Bay. 
Temiskamlng...  . . , 
Trethewc 
Wettl&ufa 

Dome  Exten 

■  ake 

Foley  O'Brien..      . 

HoQIngex 

Jupiter. 

|McInt>Te 

Newray 

own 

Preston  E.  D 

Vlpond 

West  Dome 


Name  of  Comp. 


Alaska  Gold  M 

Alas*  a  Juneau 

Am.Sm.ARef..com  . 
Am.  Sm.  A  Ref..  pf. 
Am.  Sm.  Sec.  pf.  A 
Am.Sm.Sec.pf-  B. 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda 

Ua  topi  las  Mln 

Bethlehem  Steel.  .  . 
Bethlehem  Steel,  pf. 
Butte  &  Superior..  , 

Chile  Cop 

Chlno 

Colo.  Fuel  &  Iron. 

Crucible  Steel . 

Dome  Mines 

Federal  M.  A  S. . .  . 
Federal  M.  &  S..  pf. 
Great  Nor.,  ore  ctf 
Greene  Cananea..  . . 

Homestake 

Inspiration  i  'nn 
International  Nickel 

Kennecott 

Lackawanna  Steel. . 

Miami  Copper 

NatM  Lead,  corn 

National  Lead,  pf... 

Nev.  Consol 

Ontario  Mln 

Quicksilver 

Quicksilver,  pf 

Kay  Con 

Republic  IAS,  com.. 
Republic  IAS,  pf..  . 

£  loss-Sheffield 

Tennessee  Copper.  . 

Utah  Copper 

U.S.  Steel.com 

U.S.  Steel,  pf 

Va.  Iron  CtC... 


N.  Y.  CURB 

Beaver  Con 

Buffalo  Mines 

Butte  A  N.  Y 

Butte  C.  A  Z 

Caledonia 

Can.  Cop.  Corpn,. 

Caahboy 

Cerro  de  Pasco .  . . 

Con.  Coppermlnes, 
Con.  Nev.-Utah. . 

Crystal  Cop 

First  Nat.  Cop 

Florence 

Coldheld  cm...  . 
Goldfleld  Mercer., 

Granite 

Hecla  Mln 

Howe  Sound 

Jerome  Verde 

Joplln  Ore  A  Spel. 

Kerr  Lake 

Magma 

Majestic 

McKinley-1  »ai  Sa 
Mother  Lode  .... 
Nevada  Hills 

N.  Y.  A  Hond 

Nlplssing  Mines.. . 

Oro 

Ray  Hercules 

Rochester  Mines. . 
St.  Joseph  Lead. . . 

Standard  S.  L 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Trlbulllon 

United  Zinc 

White  Knob.  pf. . . 

Whit,-  Oaks 

Yukon  Gold 


Name  of  Comp 


Adventure 

Ahmeek 

Algomah 

Allouez 

Ariz.  Com.,  rtfs.. 

Bonanza 

Butte-Ballaklava 
Calumet  A  Ariz. 
Calumet  A  Ileclu. 

centennial 

Copper  Range.  .  , 
l>aly  West      .  , 

Kast  But'c 

Franklin 

Granby 

Hancock 

Helvetia 

Indiana 

Island  Cr'k.  com. 
Island  Cr'k.  pfd.. 

Isle  Royale 

Keweenaw 

Lake 

In  Salle 

Mason  Valley. .  , . 

Mass 

Mayflower 

Michigan 

Mohawk 

Arcadian. 
New  Idria 

North  Butte 

North  Lake 

<  tjlbway 

Old  Colony 

Old  Dominion. .  . 

Osceola 

Qulncy 

St.  Mary's  M.  L. 

Santa  Fe 

Shannon 

Shattuck-Arlz 

So.  Lake 

So.  Utah 

Superior 

Superior  A  Bost. . 

Tamarack 

Trinity 

Tuolumne 

U.  S.  Smelting.  . 
U.  S.  Smelt's,  pf. . 

Utah  Apex 

Utah  Con 

Utah  Metal 

Victoria 

Winona 

Wolverine 

Wyandot 
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Bingham  Mines. 


Hu- 


Ely 


Boston  A  Mont 

Butte  A  Lon'n  Dev 

Calaveras 

Caluiiiet-Corbln.. .  . 

Chief  ('on 

Cortez 

Crown  Reserve 

Davis-Daly 

Kagle  A  Blue  Bell 

Houghton  Copper.  . 

Iron  Cap  Cup    pf 

Mexican  Metals 

Mines  of  America. 

Mojave  Tungsten 

Nat.  Zinc  A  Lead 
ada-1  >oug!as.  ,  , 
r  Baltic 

New  Cornelia 

Ohio  Copper.. 

»  >nei'o     

en  Copper 

Rex  Cons 

Rilla 

United  \i  mi 


tLast  QuotatlniiH. 


Monthly   Average   Prices   of    Metals 

SILVER 


New  York 

London 

1914 

1915 

1916 

1914 

1915 

1916 

January.  . . 
February.  . 

March 

April 

May 

June 

July.     .   .  . 
August. . . . 
September. 
October...  . 
November. 
December.. 

56.572 
57  506 
5S  OCT 
58.519 
58.175 
56.471 
54  07* 
54.344 
53  2  il  i 
50.654 
49 . 0S2 
49.375 

4S  855 

48  477 

;,u  .Ml 

50 .  250 
49.915 
49.034 
47.519 
47.163 
48 . 6.80 

49  385 
51 ,714 
54.971 

50.775 
-,•',   755 
,7  93.-, 

64  11.". 
74.269 

65  021 
62  940 

26.553 
26.573 

26.788 
20   958 
20,704 
25.948 
25  219 
25.979 
24.260 
23    199 
22   703 
22.900 

22.731 
22    753 
23.708 

23 . 709 
23,570 
23.267 
22  597 
22.7S0 
-'3   591 
23.925 
25  1194 
20.373 

26 . 960 
20,975 
!7  597 

30  602 
35.477 

31  060 

Year 

54  811  49  684 

25.314 

New  York 

London 

Month 

Electrolytic 

Standard 

Electrolytic 

1915 

1916 

1915 

1916 

1915 

1916 

Jan. . . . 

Feb 

Mar.. . . 
April. .  . 
May.  . . 
June.    . 
July.... 
Aug... 
Sept. . . . 
Oct.  .  . 

Nov 

Dec 

13.641 
14.394 
14.787 
16.811 
18.506 
19.477 

15  790 

16  941 

17  502 
17    OS', 
18.627 
20.133 

24.008 
20  440 
26.310 
27.895 
28.625 
26  601 
23.S65 

60.756 
03  494 
06    152 
77,   1)90 
77  600 
82  574 
70  011 
OS. 073 
OS   915 
72   601 
77.744 
80.773 

88.083 
102  667 
107.714 
124  319 
135  457 
112  432 

95  119 

65.719 

95.333 
91  .409 
82.333 
85  250 

**  i 

93  273 
100  43 

116.167 
133.107 
130.000 
137  389 
152  522 
137  455 
125  500 

Year. 

17  275 

72  532 

New 

York 

London 

Month 

1915 

1916 

1915 

1916 

34.260 
37.415 
48.426 
47.884 

40.288 
37.423 
34.389 
33.125 
33.080 
39.224 
38.779 

41.825 
42.717 
50.741 
51.230 
49   125 
42  231 
38  510 

156.550 
176.925 
180.141 
106.225 
162,675 
167  636 
167  080 
151    440 
152.625 
151    554 
167.670 
167,000 

196.511 

November 

December 

Av.  year 

38  590 

103  960 

New  York 

St.    Louis 

London 

Month 

1915 

1916 

1915 

1916 

1915 

1916 

January.  .  . 
February. . 

March 

April 

May 

June 

July 

August 
September. 
October...  . 
November. 
December.. 

3.729 
3.827 
4.053 
4.221 

4  274 

5  932 
5.659 
4.656 
4.610 
4.600 
5.155 
5.355 

5.921 
6.246 
7.136 
7.630 
7.463 
6  936 
6.352 

3.548 
3.718 
3.997 
4.142 
4.182 
5.836 
5.531 
4.520 
4  490 
4.499 
5.07S 
5 .  266 

5.826 
6.164 
7.375 
7.655 
7  332 
6.749 
6.185 

18.606 
19.122 
21.883 
21.094 
20.347 

25  170 
24  611 
21.946 
23    151 
23  994 

26  278 
28.807 

31    107 

31  988 
34.440 
34   308 

32  967 
31   Oil 
28  137 

Year. .  .  . 

4.67:' 

4.507 

22.917 

SPELTER 


New   York 

St.    Louis 

London 

Month 

1915 

1916 

1915 

1916 

1915 

1916 

Jan 

6.386 

16.915 

6.211 

16.745 

30.844 

89.810 

Feb 

8.436 

18.420 

8.255 

18   260 

39.819 

97  762 

Mar 

8.541 

10.846 

8.360 

16.070 

44.141 

95  048 

April 

10  012 

10.695 

9  837 

16  525 

49.888 

99 . 056 

May     .  . 

14  781 

14  276 

14.610 

14.106 

68.100 

94  217 

June.  .  .  . 

21   20S 

11   752 

21.038 

11  582 

100.614 

68  5'U 

July 

19.026 

8.925 

IS. 856 

8.755 

97.250 

50.750 

Aug...  .  . 

12.7S1 

12.611 

67.786 

Sepl     ... 

13.440 

13.270 

67.841 

Oct 

1 2  SOI) 

12.596 

66.536 

15.962 

15   792 

SS     Ul'l 

Dec 

15.391 

15.221 

89  400 

Year.. 

13    230 

13  054 

67  553 

PIG    IRON    IN    PITTSBI'UGII 


New  York  quotations  cents  per  ounce  troy,  Onesllve 
London,  pence  per  ounce,  sterling  silver.  0.925  nne. 


Month 

Bessemer! 

Baslct 

No.    2 

Foundry 

1915 

1916 

1915 

1916 

1915 

1916 

February. . 

April 

June 

July 

August. .  .  . 
September . 
October... . 
November. 
December.. 

SI4  59 
14  55 
14.55 
14  55 
14.61 
14  70 
14  94 
16  01 
16.86 

16  95 

17  57 
19.97 

S21.60 
21.16 
21.81 
21  65 
21.78 
21  95 
21    95 

S13  45 
13  45 
13  45 
13  45 
13  60 
13.67 
13  91 
15  31 
15  95 
15  96 
16.47 
18.44 

Sis   7s 
18.93 
19.20 
18.95 
19  11 
18.95 
IS  95 

S13  90 
13  90 
13  95 
13  95 
13    S3 
13  77 

13  68 

14  75 

15  70 
15  80 
17.20 
18  95 

S19  70 
19.51 
19 .  45 
19.45 
19  58 
19  34 
19.20 

Year 

SI  5. 82 

S14.70 

$14.95 

t.\s  reported  by  W.  P.  Snyder  A  Co 
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Hils  Index  is  a  coiucnieiii  reference  to  the  cur- 
■mi  literature  of  mining  and  metallurgj  published 
i  all  nt  the  Important  periodicals  ol  n 
,v  will  furnish  .1  copj  <>(  auj  article  (it  in 
rim  I  in  tin1  original  language  for  the  pine 
noted.  Where  no  price  Is  quoted  the  cost  is  un 
noun.  Inasmuch  as  the  papers  musl  l"  ordered 
■nm  tin-  publishers,  there  will  be  sunn-  delaj  for 
ub  foreign  papers.  Remittance  must  In-  sent  with 
1  ik-i  Coupons  arc  furnished  at  the  following 
rices:  20c.  each,  six  for  $1.  33  tor  $".  and  11111 
.r  $u>  When  remittances  are  made  in  even 
nllars.  we  will  return  tin-  excess  over  an  order  in 
mpons,  it  so  requested. 


COPPER 


1950  ALLOYS  -Sur  la  Structure  des  Alliages 
1,1.    Zinc  et  Cuivre-Etaln.     Witold    Broniewski. 

Bar.  de  Mot..  Nov..  1915 ;  us  pp.,  illus.) 
SB51-  ANACONDA— Tin-      2.000-Ton 
!  lant  at   Anaconda.      Frederick   I.. list   and   Harold 
,'.    Aldrich.      (Bull.    A.    I,    M.    E.,    1::    pp.,    illus) 

I  S9S2 — Arizona  Features  oi  the  New  Copper 
'melting  Plants  in  Arizona.  A.  G  McGregor. 
Hull    A.    I    M,    K  .   Aug  .    1916  :   22%    PP.,   illus.) 

■"■  :  ARIZONA — Mining  Operations  at  John- 
11.  Ariz.  W.  A  Scotl  (Mill,  and  Eng  Wld  . 
uly  22.    lOlt!  :   ::    pp  .    illus  1      20c. 

ARIZONA— The     Old     Dominion      C01 1 

I  Operations  W.  A  Scotl  (Mill,  and  Eng. 
Id.,  Jul}    8,   1916;  2c.   pp..  illus. I     211c. 

BRADEN  MINKS— Pillar  Caving  ,,t  the 
raden  Mines.  .1.  D.  Tallant.  (Teniente  Topics, 
me   1916;  7  pp.,  illus.)     40c. 

1951  BRITISH  COLUMBIA— The  Copper  In  - 
-in   oi   British  Columbia.     Ronald  C.    Campbell 

(Min.  Journ.,  June  24.  1916;  1%   pp  i 

:     CHILE— The    Andes    Copper    Mining    Co. 
Topics.    June,    ion; :    :1,    p  1      Abstract 
hi  Interview  with  B.  B.  Thayer. 
3958— CONSOLIDATED    MINING    AND    SMELT 

\i.  (  11      Ore  Receipts  at  Trail.  B.  C.     E     1  

.    Mm    Journ.,  Aug.    1.   1916 :  2   pp  i      20c. 
959     COPPER — The   Average    Price    ol    Copper 
1    1915.      (Eng.    and   Min.    Journ.,   Aug.    5,    1916; 
P  I     20c. 

1  OFFER   ORE     Origin  of  Copper  Ores  of 

R.  d    Be  Is"   T'  pi        Austin    F     Roc,  rs       I  Ki 

11  .  1916  ;   1  .  pp.,  illus  I     40c 

161     COPPER     SMELTING     and     Refining     in 

ustralia.    (Min.  Journ..  July  29,  1916;  1  p.)    40c. 

1962     COPPER-SMELTING    Conditions    in    the 

acittc    N.  rtliwcst.       (Eng.    and    Min.    Journ..    Aug. 

.'.  1916  ;  :\   p.)      20c 

3963— COST  ACCOUNTING  in  the  Construction 
[nd  Operation  of  a  Copper  Smelter  IV.  Ernest 
dear  Tliiun.  (Mel  mil  Chera.  Eng.,  July  15, 
►16;  V'-t  pp.)  Continuation  ol  article  previouslj 
idexed. 

I  3961— NEVADA  DOUGLAS  Mines  and  Mill.  W. 
Scotl  (Min.  and  Eng.  Wld.,  Aug.  12,  1916; 
1    Pii  .  illus.  I      20c. 

1965  NEW  CORNELIA— Plant  Construction  ot- 
ic New  Cornelia  Copper  Co.,  Arizona.  W.  A 
cott.  (Min.  and  Eng.  Wld.,  July  15,  1916;  3% 
p.,  illus.)     20c. 

GOLD    AND    SILVER    GEOLOGY 

3966— BOSTON    CREEK    Gold    Area      ind    1 i 

-h  Lake  Gold  Area.  A.  G.  Burrows  and  P  I.' 
"Pkins.  (Bull.  29,  Out.  Bureau  of  Mines,  1916  ; 
I  pp.,  illus.) 

1987  DV  LAUNAY  on  Rand  Gold.  David 
raper.     (Min.  Mai:.,  July.  1916;  5  pp  I     40c. 

3968  —  QUEENSLAND  —  Moonstone-Telegraph 

Ino,     1,  irters  Towers      John  H.   Rcid.      (Queens- 

ihI  Govt.  Min.  Journ  .  M.iv  1".  nun:  1  p.  illus.) 
Ic. 

3969— VICTORIA— The  Tanjil  or  Russell's  Creek 
-l'l-Fi,ld.  R.  A.  F.  Murray.  (Bull  38,  Victoria 
eol.   Surv.,    1916 ;   20    pp.) 

39711— YUKON  TERRITORY  —  Mayo  Area, 
iiknn  Territory.  (Alaska  and  Northwest  Min. 
aim.,  June.    1916:    2M,    )''>■.    illus.)      Data    from 

I    "t    Geological    Survey    Branch.    Can      Di  pi 

Mines.      20c. 

GOLD    DREDGING    AND    PLACER    MINING 

I  3971— GOLD-SAVING   on    Dredges       II  1    D 

ii'.ith.      (Min.  and  Sci.   Press,  Aug    5,    1916;  -'i 
'.  illus.)     20c. 
!  3972— YUBA    NO.     15    AU-Stee)     Gold    Dredge. 
■wis  H.  Eddy.      (Eng.  and  Min    Journ  ,   Aug.    19, 

ne.)    »oc 


GOLD    AND    SILVER— CYANIDING 

3973— COMMONWEALTH-  MINK  mil  Mill  al 
Pearce,  Ariz,  w.  A  Scott.  (Min.  and  Eng.  Wld.. 
July   29,    1916;    I1,    pp.,    illus.  1      20c. 

3974— CYANIDATION  -Discrepancies  in  Cyani- 
dation.      Edmund    Shaw.      (Min.    and    Scl     Pres 
July   15,   iniii,  294   pp.)      20c 

195  i     EFFECTS  OF  LEAD  salts     Somi    Notes 
1. 11  the  Effecl  of  Lead  Salts  and  oi  Varying  Degree 
01    Alkalinity    on    the    Solvent    Powei    ol    I 
Solution  of  Gold.     H.  It.  Edmands.     (Journ.  West, 
Austral.     Chamber  Of  Mines.  Apr    29,    1916;   7'. 

pp. ) 

GOLD    AND   SILVER— GENERAL 

3976  ARGONATJ I     MINE,     (  all!        Lewis     H. 

Eddy.  (Eng.  and  Min.  Journ.,  Aug.  5,  1916;  2% 
pp.,   illus.)      20c. 

3977  CALIFORNIA— The    Re-Opening    of    old 

Mines  Along  the  Mother  Lode.  California.  T.  A. 
Itickard.  (Min.  and  Sci.  Press,  June  24,  1916; 
5  pp..   illus.)      20c. 

3978  GOLD  MINES  OF  BRAZIL,  Bern  I.  Roj 
Miller  and  Joseph  T  Singcwald,  Jr.  (Bug.  and 
Mill.  Journ.,  July  29,    1916;  5%    pp..  illus. I      20c. 

3979  —  MANIGOTAGAN  GOLD  DISTRICT, 
MANITOBA.  Justin  S.  De  Lury.  (Can  Mm 
Journ.,  Aug.   1.   1916;  i%  pp.  illus .  1     20c. 

3980— NEW  SOUTH  WALES  'Adelong  Gold 
Held.  I.  F  Harper  (No.  21,  Mineral  Resources, 
N     s    w.   Geol.    Surv.,    1916  :   50  pp.,  illus, I 

3981 — OATMAN   DISTRICT.   Arizona 
Pahiicr.        (Mill,     and    Sci.     Press.    Aug       ..     I  ■ '  I  * >  . 
:;'-   pp.,  illus.)     211c. 

1982  SANTA  GERTRUDIS— Mining  ami  Mill- 
ing Practice  at  Santa  Gertrudis.  Hugh  Rose. 
(Bull.  A.   I.   M.   K  .  Aug.,    1916  :  ::7   pp.,   illus.) 

3983 — UNITED  EASTERN   MINK,  Oatmm.    \ii 
J     A     Burgess.      (Eng.    and   Min.   Journ.,  July   29. 
1916  :   l'i    pp..  illus.)     20c. 

3984— VICTORIA— The  Mitta  Mitta  Tin  and 
Gold  Field.  O.  A.  L.  Whitelaw,  J.  I'.  L.  Kenny 
and  J.  G.  East  n.  (Bull,  37,  Victoria  Geol.  Surv., 
May   18,    1915;   23  pp..   illus.) 

IRON    ORE    DEPOSITS.    MINING.    ETC. 

-  .  ii;n\  ORE— World's  stock  of  Iron  Ores 
and  Its  Consumption  Oscar  Viel.  (Min.  Journ., 
July   22.   1916 :   %    p.)      40c. 

3986— STEEL  CORPORATION.  (Eng.  and  Min. 
Journ  .  July  29.   1916  ;  14  p.)     20c. 

IRON    AND  STEEL— METALLURGY 
3987      ALUMINA      IN       STEEL— Inclusion-      of 
Alumina     in    Steel.       Allien    Sauvcur        (Iron    Tr. 
Rev.,    Inly  27,   191(1;  2  pp..  Illus.)      2". 

3988— AUSTRALIA'S     FIRST     STEEL     PLANT. 

(Iron  Tr.  Rev:,  July  20,   1916  :  2  pp  .  illus  i     20c 

BLAST     FURNACE     CHARGE     Handling 

the.    J.C.Barrett.     (Iron  Tr    Rev.,  July  13,  1916 ; 

2    pp.,    illus.)       211' 

3990— BLAST  FURNACE  Irregularities  and 
Their  Treatment— II.  J.  E  Johnson,  Jr.  (W  I 
ami  Chem.   Eng..  Aug,    1.    1916;  ::'-   pp.)      1"'' 

3991— BLAST  FURNACE— The  Working  Kit, 
ciencj  "t  Roiling  stc-i  Sidnej  Cornell  (Mel 
.md   Chem.    Eng.,   Aug     l".    1916 :   '-',    pp.)      10c. 

3992  CORROSION  -  r  Metals:  Ferrous  and 
Nop -Ken  oils  A  General  Discussion  Hubert  Had 
field,  A    S.   Cushman  and  others.      (Trai 

day  Soc  .  Apr..  1916  :  :>s  pp.,  illus.) 

3993  INGOTS  FOR  TESTING  Properties  of 
Ladle  Test  Ingots  I  R  c  ,m  and  11  S  R  iwdon 
(Iron  Tr.  Rev..  June  29,  1916;  3  pp..  illus  I     Pari 

of  report  to  Am.  Soc.  for  Testing  Materials.  June, 
1916       2llc. 

PACIFIC    COAST    STEEL    GO'S    Plants 
(Iron  Age.  July  27.   1916;  4  pp..  illus. I      10c. 

399a— SINTERING-    A   Contll us  Ore  Sintering 

Machine.       P.    O.    Harding.       (Ir  n    Age.    July    2n. 
1916;     IV4     PP-,    illus.)       A    machine 
i  for  iron   ores.     20c 
399B — STEEL — The  Determination  of  Chromium 
md  Vanadium  in  Steel  by  1  Titration. 

George   Leslie   Kelley    and  James    Bryanl 
(Journ.     Ind.    and     Eng,     Chem.,    Aug..     1916;    4', 

i ■ 

3997— STEEL  SCRAP  In   Varic 
tures.      G.    S.    Evans.       (Iron    Age.    June 
l'-\    pp.,   illus.)      2lio- 

3998— TESTING  FIRE  BRICK-  Method  Which 
Simulate  Working  Conditions  in  Iron  and  Steel 
Manufacture.  C.  E  Nesbit  and  M  I.  Bell.  (Iron 
Age,  Fulj  13,  1916;  r  pp..  Illus  I  20c 
LEAD  AND  ZINC 
1999  ARKANSAS  Exploitation  of  Arkansas 
Zinc.  Lucius  L.  Wlttich.  (Eng.  and  Min.  Journ.. 
Aug.    12.   1916  :  '-"■'.   pp  .   illus  i     2iic 


I in  DKOZINCITE     v\    i:    Ford  and  «    A 

Bradley.      (Ami  i     rn    ol    Scl.,  July,   1916  ;    i 

pp.)      10c. 

il'I.IN     LEAD-ZINC     DISTRICT— Half - 

Year  in   the  JopUr,    Lead  Zinc   District.      Burt    w 

■■in Eng    Wld  .  Aug    5,   1916;   1   pp  . 

illus.)      20c 

LEAD  ARSENATE     The  Preparal 

Propi  i  Ui  "i  Li  .ol  Coloi  Arsenate,  Artificial 
Mlmotlte,  C.  C.  McDonnell  and  C.  M  Smith 
(Aliler.  Journ.  ol  Scl.,  Aug.  1916;  7  pp.,  illus. I 
III,- 

1003  UARGAROSANITE,  a  New  Lead-Calcium 
Silicate  from  Franklin,  N.  J.  W.  E.  Ford  nd 
H  M  Brndlej  i  \m<  i  I  mm  ol  Scl.,  Aug, 
1916        '      pp  ,    Illus  )      Inc. 

WORTH     Arkansas     ZINC     FIELDS 
Greal  Activity   In  the  North  Arkansas  Zinc  Fields 

'I'll is    Shu.,  .         iMiii      and    Eng.     Wld.,    Julj     20 

1916  :   2 -,    pp  .   Illus.)      211c 

1005     REDISTILLING     SPELTER— Engle     Fur 

n.'.fc     for     Redistilling     Spelter.        Rol,.  n      II       In. 
(Eng     and    Min.    Journ..    Juh     29,    1910;    2U    pp 
illus  i       S0i 

I i         SPELTER    CONVENTION,    Australian 

(Min    Journ  .  July  22.   1916  :  >,   p.)      10c 

1007  SPELTER:  Its  Grades  and  Uses.  G.  C 
Stone       (Iron    Age.   July    13,    1916  :    I    p .  I      2iic 

1008  WISCONSIN  Zinc  and  Lead  Districts  ol 
Wisconsin  3  II  Lewis  (Min  and  Eng.  \\  id 
Aug.    5,    19H1  ;    1    pp.,    illus  )      20c 

1009  ZINC      SMELTER      CAPACITY— Fuithei 
Heavy  Increases   In  the  Zinc  Smelter  Capacity  ol 
the   United   State,       i  Min     and    Kng    Wld.    Aufi 
1916  :  I',   pp.1     2iic. 

I zinc    situation    Abroad.      (Eng     and 

.Min.  Journ  .  Juh    29.   1916  :  1   p  i     20c 

1011  SPELTER   WORKS     Costs  and  Profits  ol 

an    Cp-to   Date    Spelter    Works.      .1.    Gilbert        (Mill 

fulj    15,    1916  :    1 ''i    pp.)     40c. 
OTHER  METALS 

1012  w.l.i>\  S  Acid  Resisting  Alto,  w.  c 
Cornell.     (Iron  Age,  Juh   27.   1916;   I',   pp.)      1"'' 

4013— ALUMINUM    DUST     Estlmatini 

Aiiuni i    in    Aluminum    Dust.      J      K     Cle 11 

(Eng.  and  Min.  Journ,.  Aug.  12.  1916;  l1,  Pp  l 
20c. 

1014  ANTIMONY  Determination  of  Antlmonj 
Harai  R.  Lavn".  iMin  and  s.i  Press,  Juh  8, 
1916  :  1»4   pp.)      20c. 

i"  i  i     luii.n  i  \n  tin  industry     Hov 
croft      (Min    and  Scl    Press,  Juh   22.  1916  ;  7  pp., 
illus. 1      20c 

1016  MANGANESE  and  Manganlferous  Ores 
in  Itil'i.  D.  F.  Hewetl  (Mineral  Resources  ol 
the  U.  S.,  in iv- Fart  l,  July  25,  1916;  15  pp.) 
20c. 

1017  tin  Chemical  Methods  of  Tin  Extrac- 
tion. 0  I.  Stannard  (Min.  Mag.  July,  1916; 
5  pi 

1018  TIN-  Revien  of  the  Tin  Situation.  A 
Prellmlnarj    to  lie  Drafting  of  a   Specification  by 

\  i'i    i  [c  '"     -■■•  i-i  ■      t    r    Testing    Mat. 'i 

Addicks  and  W.  A  Cowan.  (Iron  Age.  July  6, 
1916  ;  )',   pp  i     20c 

i  NGSTEN     Six  Months'  Tung 
duction.      (Mm     and    Kng     Wld.    Aug     :.,    1916; 
2  pp..  illus.)     20c. 

t    NGSTEN    Ore-.  With    Special    I: 

to  the  Mil  iv    Peninsula.     J    B.   Scrh r.     (Min. 

Journ.,  June   hi.   1916  :  -;  p.)      10c 

10  11  ii  NGSTEN  Specific  Gravity  Method 
for  Tungsten  Analysis.  J.  J.  Runner.  (Min.  and 
Sci    Press.  July   1.   1916;  2%   pp.,  illus  )     20c. 

1NADIUM     The    Separation    of    Vana- 
dium    from     Phosphoric     and     Arsenic     Acids     and 
w.    A.   Turner.      (Amer.   Journ.   of 
Scl.,  Aug  .    1916  :  2  pp  I 

H    liiRIA      Tlie     Mitta      Mitta      Tin     and 
i      0    A    I..   Whitelaw,  J    P.   L.   Kennj 
and  J.  G.  Easton      i  Bull    37,  Vlcto 

Mills.) 

NONMETALLIC    MINERALS 

1SBESTOE      i:  i     lai      Isbesto 

■     amerce   Reports,  July  27. 
1916;   2   pp  i      20c. 

1025  ASPHALT,    Related    Bitumens   and    Bl 

k  in   1915     John  D.  Northrop 

,  ral   Resources  of  U    s  .    1915  Part    II 
1916  :  16  pp  .  illu-   I      -' 

1026  DIAMOND     DIGGINGS        R 

P    A    Wagnei       (So    Att     Min.   Journ., 
1916  :   2   pp.,   Illus.)      10c 

RAPH1TE    in    1915       Ed 
(Mineral    Resources  ol    the  U    S      1915 
13   pp.)      2". 
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1028— GYPSUM     in     1915.       Ralph     fl 

(.Mineral    lles-miTs   ,.|    ill 
luh     19.    1916  :   9   pp  i      20c. 

1029— IRON    i"  i  '»  Southeastern 

Ontario.    I  "is.       (Bull.    A.    I. 

M     E  .    An-       I  I  UtlS.) 

1  VCXKSITK  ir    Milu'S. 

Calif      Lewis   II     Eddj       I  Eng    unci   Mm.   Journ., 
luh    29,    1916  :   I  '-    pp     illus  I     20c. 

\lAGNESITE     Production     and    Markets. 

Samuel   H.    Dolbear.      (Min.   and  Sci.    Press,  Aug. 

12.   1916  ;  2  pp.,  Illus  i      20c 

1032— MIDWEST  si  I.I'in  R  CO      Operations  of 

Sulphur  Co    .ii   Cod) .  Wyo      (Salt   Lake 

Min.  Rev  .  July   30,    1 :    I !    PP  ,  illus.)     20c. 

4033 — OZOKERITE  in  Central  Utah.     Heath  M. 

Robins  n.      (Bull    641-A,   U.   S.   Geol.   Surv.,  June 

16   pp.,   illus.)      20c. 

4034 — POTASH— Simple    Tests    for    Potash.      W. 

(Min    and   Sci,    Press,   Aug    5,    1916; 

I'..    pp  I      20c 

1035     PRECIOUS  STONES  In  the  rials.     C.  W. 
(Min.  Mag.,  July,  1916  :  2  pp.,  illus.) 
10, 

SALT  -Chinese  Method  of  Salt  Produc- 
tion Edwin  s.  Cunningham.  (Commerce  Reports, 
July  25,  1916  :  2%  pp.)     20c. 

10  7  SILICA — The  Thermochemistry  of  Sili- 
con ;    Heat    of    Combination    of    Silica    with    Water. 

\v    G.  Mixter.     (Amer    Journ.  of  Sci..  Aug.,  1916; 
;'     pp  .  illus.)     40c. 

4038— TALC— -Method  of  Mining  Talc.  F.  R. 
Hewitt.  (Bull  116,  A.  I.  M.  E.,  Aug.,  1916;  1% 
pp.)     inc. 

PETROLEUM    AND    NATURAL   GAS 

4039— CONSERVATION  of  the  Oil  and  Gas 
Resources  of  the  Americas.  Ralph  Arnold. 
(Econ.  Geol.,  June,  1916;  2"  pp.)     40c. 

4040 — GASOLINE -Construction  and  Opera- 
tion of  a  Single-Tube  Cracking  Furnace  for  Mak- 
ing Gasoline.  C.  P.  Bowie  (TJ  S  Bureau  of 
Mines,  1916;  16  pp..  illus.)      20c. 

4041— PETROLEUM— Emulsified  or  Cut  Petro- 
leum. Chas.  K.  Francis.  (Journ.  Ind.  and  Eng. 
Chem.,   Aug.    1916;    -< ,    pp.,    illus)      60c. 

4042 — PETROLEUM — Apuntes  Sobre  la  Region 
Petrolifera  Tabasco — Chiapas.  Juan  D  Yilla- 
rello.     (Bol.  del  Petroleo.  July,  1916;  IVi   pp.) 

4114:;  _  RUSSIAN  PETROLEUM  Industry. 

(Petrol.   Rev..  July  22.  1916;  1  p.)      40c. 

1014— TEXAS— Gas  ill  the  Area  North  and  West 
of    Fort    Worth.      Eugene    Wesley    Shaw.       (Bull. 
629,  U.  S.  Geol.  Surv.,  1910;  60?,  pp..  illus.) 
ECONOMIC    GEOLOGY— GENERAL 

4043 — BROKEN  HILL — Observations  on  the 
Geology  of  the  Broken  Hill  Lode,  New  South 
Wales.  E.  S.  Moore.  (Econ.  Geol..  June,  1916; 
2H4  PP-.  illus.) 

4046— CHEMISTRY  of  Minerals.  Joseph  E. 
Pogue.  (Eng.  and  Min.  Journ.,  Aug.  5,  1916  ; 
]>_.    pp.)      20c. 

4047— NORTHERN  CANADA— From  Lake  Ath.l- 
haska  to  Great  Slave  Lake.  Charles  Camless. 
(Can.  Min.  Journ.,  Aug.  1,  1916;  2  pp.)      2iie. 

4048— ORE  DEPOSITS — Surftcial  Indications  of 
Copper — IV.      Frank    H     l'robeit.       (Min     and    Sci. 
ilv   15,   1916;  6%    pp.,   illus.)      Continua- 
tion   of  article   previously   indexed.      20c. 

4049— OUTCROPS  and  the  Prospector.     Win.  H. 

iMin.    and    Sci.    Press,    July    22,     1916; 

.   illus.)      20c. 

QUEENSLAND— Notes   on    a    Short   Tour 

in     the     Gladstone     District.       Lionel     c      Ball. 

Govt     Min     Journ.,    May    1 5,    1916 ; 

I'.    pp.,   illus.)      60c. 

4051— SECONDARY      SULPHIDE      ORE      EN- 
RICHMENT—Laboratory      Studies     on,        S.      W. 
Voting    and    Neil    Preston    .Moore.       (Econ.    Geol,, 
16;  17  pp  .  illus.) 

MINING— GENERAL 
1052— ACCIDENTS     Coal  Mine  Fatalities  in  the 
United     St  I9K         Albert     II,     Fay. 

iu    S    Bur. .in  oi   Mines,  June,   1916  :  24  pp.) 
ACCIDENT     Tl 

vVitwatersrand  Mines,  ('has.  E.  Hutton. 
M  am.  Chem.  Met.  and  Min.  s  ol  So  Afi  , 
M  >.    1916  :  2',    pp 

1054— ALASKA     The   Ketchikan   District.  Alas- 
ka.     Emit    Edward   Hurja.      (Min.   and  S 
July  29,    1916  :  3  pp  ,  ill.. 

IRIZONA  Mining  in  Arizona.  Chas.  F. 
Willis.  (Min.  and  Sei.  press,  .luh  29,  1916;  3  pp., 
Illus.) 

Detonation 

of     Triiii:  thylanilin. 

Taylor    and    Willard    C.    Cope.       (Tech. 

Paper  145,  1  i  ,.f  Mines.  1916;  u  pp.) 

1057     '  HTJL1  -  n    Mines. 

Beiij.    L.    Millet  wald,    Jr. 

d   Mm     Ji  tin  :    I'i   pp., 

illus.) 

1058— <  H!\  \      I 
China.     Herbert   W    I 
1916  :  4  pp  , 

• 
Chicago.      (Eng.   and   V  (2,  1916; 

Iv 
May  2a.   1916.     20c. 

4060— DIP      AND      STRII 
Theodore   Simons.      (Eng 
5,  1916  :  '  •   p.,  Ultl 


4061 — DISEASES— Some  Diseases  of  the  Res- 
piraton  Orgs  Ineiileut.il  to  Miners,  as  Portrayed 
I"  Dr.  Igrioola.  in  A.  D.  1550.  J.  de  Fenton. 
(Journ.  Chem.,  Met.  and  Min.  Soc.  of  So.  Afr., 
May,  1916  :   1%   pp.)     GOc. 

40(52— EFFICIENCY— The  Problem  of  Effi- 
ciency. James  R.  Finlav.  (Min.  and  Sei.  Press, 
Aug.   12.   1916  :  3  pp,  I      20c. 

4063— ELECTRIC  ARC  WELDING  Finds  Many 
Uses  ill  Mines  and  Mills  J.  A  Seede.  (Min.  and 
Eng.   Wld..  July    22     1916;    3M    pp.,   illus.)      20c. 

4064 — ENGINEERING  Education  in  the  United 
States.  Charles  S.  Howe.  (Min.  and  Sci.  Press, 
July   22.    1916  ;   3   pp.)      20c. 

4065— EXPLOSIONS— The  Prevention  of  Ex- 
plosions in  Coal  Mines.  James  Ashworth.  (Can. 
Min.  Journ..  Aug.   1,  1916;  l'/t  pp.)     20c. 

4006— EXPLOSIVES— The  Right  Use  of  Explo- 
sives in  Mining  Work.  E.  M.  Weston.  (Min.  and 
Eng.  Wld.,  July  29.  1916;  1%  pp.)     20c. 

4067— EXPLOSIVES— Production  of  Explosives 
in  the  United  States  During  1915.  Albert  H. 
Fay.  (U.  S.  Bureau  of  Mines,  June.  1916  ;  24  pp.) 
20e. 

4068— JAPANESE  MINERALS— Some  Notes  on 
Japanese  Minerals.  Shimmatsu  Ichikawa.  (Amur. 
Journ.  of  Sci..  Aug.,  1916;  9  pp.,  illus.)     40c. 

4069— LUBRICATION— The  Merits  of  Oil  and 
Grease  Lubrication.  W.  J.  Fouhy.  (Mill,  and 
Eng.   Wld.,  July   15,   1916;  2%   pp.)      20c. 

4070— METHANE-AIR  MIXTURES— Effects  of 
Temperature  and  Pressure  on  the  Explosibility  of 
Methane-Air  Mixtures.  G.  A.  Burrell  and  I.  W. 
Robertson.  (U.  S.  Bureau  of  Mines,  1916;  11  pp., 
illus.)      20c. 

4071 — MEXICO — Conditions  in  Mexico.  (Min. 
and  Sci.  Press.  July  15,  1916;  4  pp.,  illus.)     20c. 

41172— MEXICO— Conditions  in  Mexico.  E.  A. 
H.  Tays.  (Min.  and  Sci.  Press,  July  29.  1916  ; 
2   pp.)      20c. 

4073— MINING  ORE  from  Pillars.  H.  H.  Hodg- 
kinson.  (Eng.  and  Min.  Journ..  July  29,  1916; 
2>;;    pp.,  illus.)      20c. 

4074— RUSSIAN  MEASURES  and  Equivalents. 
(Min.  and  Sci.  Press,  July  29,  1916;  %  p.)     20c. 

4075  —  SAFETY  LAMPS  —  The  Illuminating 
Power  of  Safety  Lamps.  W.  M.  Weigel.  (Bull. 
116,  A.   I.   M.    E.,   Aug..   1916;    10  pp..   illus.)      40c. 

4076— SNAKE  CREEK  TUNNEL.  Utah.  (Min. 
and  Sci.  Press,  Aug.  5,  1916:  1%  pp..  illus.)     20c. 

4077 — SOUTH  AMERICA— Some  Impressions  of 
the  Mining  Industry  in  South  America.  Benj. 
Le  Roy  Miller  and  Joseph  T.  Singewald,  Jr. 
(Teniente   Topics,  June,    1916;  2   pp.) 

4078— UNITED  STATES  MINES— The  Half 
Y'ear  with  United  States  Mines.  (Min.  and  Eng. 
Wld..  Aug.   5,   1916;   10  pp..  illus.) 

4079 — WELDING — How  to  Make  Oxv-Aeetylene 
Welds.  Henry  Cave.  (Eng.  Mag.,  Aug.,  1916; 
10  pp.,  illus.)      40c. 

ORE    DRESSING— GENERAL 

4080— CONCENTRATING  Cobalt  Silver  Ores  by 
the  Oil  Flotation  Process.  Ben  Hughes.  (Can. 
Min.  Journ,,  Aug.   1.  1916;  54   p.)      20c. 

4081— FILTRATION— The  Principles  of  Filtra- 
tion. D.  R.  Sperry.  (Met.  and  Chem.  Eng.,  Aug. 
15.  1916;  5*4  pp.,  illus.)     40c. 

4082— FLOTATION— Concentration  of  Cobalt 
Silver  Ores  by  Oil  Flotation.  A.  A.  Cole.  (Can. 
Min.  Journ.,  June  15,  1916;  %  p.)  From  report 
of  Temiskaming  and  Northern  Ontario  Railway 
Commission.     20c. 

4083— FLOTATION     Experiments     on  Joplin 

Tailing.  W.  A.  Whitaker.  George  Belchic,  Roy 
Neal  and  H,  L.  Van  Velzer.  (Met.  and  Chem. 
Eng.,  Aug.    1,   1916;   7   pp.)      40e. 

4084— FLOTATION  of  Minerals.  The.  Robert 
.1.  Anderson.  (Bull.  A.  I.  M.  E..  July,  1916;  17 
pp.)     40c. 

4085— FLOTATION  of  Oxidized  Ores.  O.  C. 
Ralston  and  Glen  L.  Allen.  (U.  S.  Bureau  of 
Mines.  July.   1916;   12   pp.)      20c. 

4086— FLOTATION— Principles  Underlying  Flo- 
tation Joel  H.  Hildebrand.  (Min,  and  Si  :  Press, 
July    29.    1916;   3   pp.,   illus.)      20c. 

4087 — FLOTATION — Some  Miscellaneous  Wood 
Oils  for  Flotation.  R.  C.  Palmer,  G.  L.  Allen  and 
0.  C.  Ralston.  (Bull,  A.  I.  M.  E.  Aug..  1916; 
in   pp.)      40c. 

4088— FLOTATION— Wood  Oils  Suitable  for 
Flotation.  (Eng.  and  Min.  Journ,.  Aug  12,  1916; 
2    pp.)      20c. 

4089— ORE  TREATMENT  at  the  West  End. 
Tonopah.  Jay  A.  Carpenter.  (Min.  and  Sei. 
Press.  Aug.   5,   1916  :   P-    pp.)      20c. 

WTA  GERTRUDIS— Mining  and  Mill- 
ing Practice  at  Santa  Gertrudis.  Hugh  Rose. 
(Bull.    A.    I.    M.   E.,  Aug..    1916;   37    pp.,    illus.) 

METALLURGY— GENERAL 

•1091— ARIZONA— Metallurgical    Plants    of    Art- 
zona.      (Met.    and   Chem.   Eng.,  Aug.    15,    1916;   4 
I      40c. 

OST     i'  '  HINTING  in  the  Construction 

and   Operation   of  a   Copper   Smelter — IV.      Ernest 

Edgar    Thum.       (Met.    and    Chem.     Eng.,    July    15, 

,   pp.)     Continuation  of  arl  icle  pret  iously 

indexed, 

FIRE      BRICK      I  ids      for 

Testing  Refractory  Fire  Brick.      C.   E.    *  i 

M.  L.  Bell.  (Met.  and  Chem.  Eng  .  Aug.  15, 
1916;   7   pp.,   illus.)     40c. 


4094— FIRE  BRICK  TEST— How  to  Conduct 
Fire  Brick  Tests.  C.  E.  Nesbitt  and  M.  L.  Bell. 
(Iron   Tr.   Rev..  July   13,   1916;   7   pp.,   illus.)      2lle. 

1095— SECONDARY  METALS  in  1915.  J.  P. 
Dunlop.  (Mineral  Resources  of  U.  S.,  1915 — Part 
1,  July  15,  1916;  8  pp.) 

MINING     AND     METALLURGICAL     MACHINERY 

4096— BELT  CONVEYORS.  A.  Robertson  and 
McArthur  Johnston.  (Journ.  So.  Afr.  Inst,  of 
Engrs.,  July,   1916:    1%    pp.,   illus.) 

4097— BELT  CONVEYORS— The  Economics  of 
Material  Handling  in  Manufacturing  Plants. 
Reginald  Trautschold.  (Eng.  Mag.,  Aug.,  1916; 
13  pp.,  illus.)      40c. 

4098— CHILEAN  AND  HARDINGE  MILLS— A 
Comparative  Test  of  the  Marathon,  Chilean  and 
Hardinge  Mills.  F.  C.  Blickensderfer.  (Bull. 
A.    I.   M.    E.,  Aug.,    1916;    15%    pp.,   illus.)      40c. 

4099— FLOTATION  MACHINE— An  Improves! 
Pneumatic  Flotation  Machine.  James  M.  Hyde. 
(Min.  and  Sci.  Press,  Aug.  5,  1916;  2%  pp., 
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SYNOPiSIS  .1  description  of  the  tin  mines 
owned  by  Patiiio,  who  was  formerly  a  day  laborer, 
hut  whose  conviction  of  the  possibility  of  mining 
lin  ore  in  Bolivia  raised  him  to  the  position  of 
the  wealthiest  man  in  Bolivia  and  placed  tin 
mining  at  the  head  of  the  Bolivian  minim/  in- 
dustry. 

The  history  of  mining  is  replete  with  stories  of 
fcctacular  discoveries  and  suddenly  enriched  miners. 
n  almost  everv  country  one  fin  Is  wealthy  families  whose 
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to  take  all  they  possessed  on  their  beliefs.  To  the  latter 
class  belongs  Simon  I  Patino,  the  Tin  King  of  Bolivia. 
From  an  ordinary  day  laborer  in  the  mines,  in  ;i  few 
years  he  bi  •  an  e  a  multimillionaire,  the  wealthiesl 
in  Bolivia;  and  his  entire  fortune  is  due  to  his  conviction 
thai  tin  ore  could  be  profitably  mined  in  Bolivia. 

The  world  had  come  to  look  upon  tin  as  a  | luct  in 

which    Cornwall,    the    Mala]     Peninsula    and    adjoining 
islands   and    Australia    were  almosl    the   sole  sources   of 

supply,  and    thus   the    ti e   encountered    in    Bolivian 

silver  mines  was  ignored  and  discarded  as  waste.     Patino, 
however,  realized  the  possibilities  of  these  Bolivian  ores. 
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an  be  traced   back  to  some  remarkable  mines. 
ii  i  mces    these    fori unej    have    been    a  quired 


fortunes 

In    seme 

tfairough  good  link  entirely,  bui  in  mo  ome  men 

possessed  greater  foresight  than  others  and  were  willing 
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-it j,    Baltimore,   M.I 


geology,    Lehigh     University,    South    Beth- 
is    Hopkins    Univer- 


11, ■  secured  numerous  mine-  and  old  dumps 

rich  in  cas 

tain  the  necessai 

in  Bolivia  owes  much,  as  tin  mining  now  occupies 
i  the  minis.  ;  i   m 

by    copper,    bismuth    and    silver;    36,324    tons    of    tin 
barrilla   carrying   from  60$    to  65$    Sn   wa 
during   1915.     Oni    of  the   Patino  mines,  the  Salvadora 
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it  Uneia,  contributed  more  than  25%  of  the  total, 
according  to  figures  at  hand,  and  continues  to  hold  the 
record  as  Bolivia's  premier  tin  mine. 

Senor  Patino  has  not  only  enriched'  himself  through 
his  profits  in  tin  mining,  hut  by  his  support  of  various 
enterprises  has  done  so  much  for  the  development  of  his 
country  that  be  well  deserves  the  gratitude  that  he 
receives  from  the  Bolivians.  It  must  be  admitted, 
however,  that  several  of  his  industrial  and  agricultural 
ventures  have  not  been  successful.  He  has  spent  most 
of  his  time  in  Europe  in  recent  years,  leaving  his  mines 
in  charge  of  .Maximo  Nava,  who  unquestionably  is  one 
of  the  ablest  mining  men  that  Bolivia  has  produeed. 
Patino's  principal  mines  are  located  at  Uneia  and 
Ituanuni. 

La  Salvadora  and  Llallagua,  the  two  greatest  tin  mines 
of  Bolivia;  are  located  in  the  .same  mountain  42  mi. 
southeast  of  Machacamarca,  a  station  on  the  Antofagasta- 
LaPaz  R.R.,   a  short  distance  south  of   Oruro.     Patino 


grass  is  sufficient  for  the  llamas  and  alpacas,  the  two 
animals  on  which  the  country  is  dependent  for  fuel,  wool, 
meat  and  transportation. 

Tin1  hill  from  which  almost  one-half  of  Bolivia's  annual 
production  is  obtained  is  composed  of  a  central  mass  of 
porphyritic  rhyolite  which  has  been  intruded  through  a 
thick  series  of  slates  and  shaly  sandstones  in  most  places 
decidedly  carbonaceous  and  dark  in  color,  but  near  the 
town  of  Uneia  there  is  considerable  red  shale.  No  fossils 
were  found  in  these  sedimentary  rocks,  but  they  belong 
to  the  great  series  of  shales  so  prominently  developed  in 
the  Eastern  Cordillera  and  generally  believed  to  be  of 
Devonian  age.  In  view  of  our  discovery  of  widespread 
Tertiary  shales  in  the  vicinity  of  Potosi  it  seems  probable 
that  the  Uneia  shales  may  also  be  found  to  be  of  much 
more  recent  age.  and  it  is  hoped  that  fossils-  may  be 
found.  The  shales  outcrop  on  the  lower  flanks  of  the 
mountain. 

Within  the  rhvolite'  there  are  occasional  small  dikes  of 
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owns  La  Salvadora,  while  Llallagua  is  owned  by  Chilean 
•  under  the  name  of  Compania  Estafiifera 
Llallagua.     Patino  had  built  a  railroad  from  Macha- 
camarca   to    Kilometer    10    (Punta   de   Rieles)    and   had 
tne    !  al    kilometers    farther   toward 

1  '    irop  an  W  ir  depressed  the  tin  market 

and   temporarily  halted  the  work.     It  will  no  doubt  be 
very  long.     The  railroad  passes  through 
Iluaiiuni.    the   other   important  tin-mining  district  con- 
trolled by    Pi 

At  the  terminus  of  the  railroad,  passengers  are  taken 
by  stage  to  Uneia.  a  distance  of  18  mi.  over  rough  roads 
through  a  very  ,.     n  requires  5  hr.  for  the 

trip    and     costs     12    bolivianos    a    passenger     ($3.60). 
SuPPIj  acia  which  has  a  population 

of    about    8,000    people,    an     mainly   brought    from    the 
railroad  by   llama,;   |  i  elf  j,  arjd  and  tr(,,,|,,ss 

:lI1(l  produces  vei  I   irtunately,  the  sca.it.  coarse 


hash-  rocks,  which  in  places  are  in  close  association  with 
the  ore  veins  and  suggest  some  relationship  with  them. 
However,  ore  veins  are  found  where  the  dikes  are  not 
present,  and  vice  versa.  A  series  of  faults  or  a  fault 
zone  about  20  m.  in  width  displaces  the  veins  of  both 
mines.  The.  only  other  evidence  of  movement  is  gouge 
material  along  the  veins. 

Throughout  the  mountain  there  are  numerous  veins, 
the  most  important  of  which  have  received  names.  The 
main  tunnel  of  the  Salvadora  mine,  Socavon  Patino,  cuts 
in  order  the  following  veins:  Victoria,  Animas,  Bismarck, 
San  Miguel,  Salvadora,  Demasias,  Inca  and  One  A.  In 
the  Llallagua  about  15  veins  have  been  found,  of  which 
the  Reggis,  Blahea  and  San  Jose  are  the  most  important. 
In  general  the  veins  have  approximately  parallel  strikes, 
about  N.  30°  E.,  with  steep  dips  to  the  Northwest  or 
Southeast.  Several  of  the  southeasterly  dipping  veins 
ol    the   Salvadora   mine   pass  into  the   ground   owned   by 
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the  Llallagua  company,  while  some  of  the  northwesterly 
dipping  veins  of  the  Litter  company  enter  the  ground 
owned  by  Patino.  IT  the  apes  law  were  in  force  in 
Bolivia,  there  would,  no  doubt,  be  endless  litigatioi 
tween  the  two  companies.  Even  without  it  there  was 
much  trouble  between  them  for  several  years,  and  both 
companies  made  liberal  purchases  of  firearms  for  defense. 
But  their  difficulties  have  .-ill  been  adjusted  dow,  and 
they  are  cooperating  in  the  construction  of  a  tunnel  that 
will  drain  both  properties. 

The  veins  are  extremely  variable  in  width.  Within  a 
few  yard-  a  vein  may  he  found  to  widen  from  a  few 
inches  to  several  feet  and  perhaps  entirely  disappear  a 
few  yards  beyond.  Naturally,  stoping  is  confined  to  the 
wider  portions  of  the  veins  only. 

The  veins  are  in  part  true  fissure  fillings  and  in  part 
the  cemented  fragments  of  breccia  along  fracture  zones. 
The  principal  ere  mineral  is  i  i'  very  dark  color, 

practically  black.  In  the  true  veins  it  is  fine-grained  and 
compact,  but  in  the  breccia  there  are  numerous  open 
cavities,  or  mil:-,  lined  with  cassiterite  crystals.  In  places 
the  cassiterite  crystals  in  the  vugs  have  been  formed  on 
quartz  crystals  previously  formed.  Some  of  the  cassiterite 
ore  crumbles  ••■  ry  readily,  almost  making  a  powder  when 
broken. 

Considerable  bismuthinite  occurs  in  the  ore,  bu1  as 
yet  no  attention  has  been  given  it.  While  the  bismuth 
Content  is  not  as  great  as  one  may  think  from  a  casual 
examination  of  the  ore.  due  to  the  thin-bladed  crystals  of 
the  bismuthinite  determining  the  place  where  the  ore 
breaks  and  consequently  showing  prominently  on  the 
surfaces  of  the  ore  fragments,  yet  there  i-  little  doubt 
that  some  pieces  of  rich  bismutb  ore  could  he  sorted  out 
by  hand  with  profit. 

Wolframite  ami  scheelite  are  present,  hut  until  recently 
no  efforts  were  made  to  separate  them  from  the  cassiterite. 
In  March.  1916,  the  first  shipment  of  tungsten  concen- 
trates was  made.  It  assayed  56^i  tungstic  acid,  and  the 
company  was  at  that  time  obtaining  500  lb.  a  day.  A 
little  native  copper  and  some  chalcopyrite  have  been 
found,  but  not  in  economic  quantities. 

Pyrite  is  almost  the  sole  gangue  mineral,  with  small 
amounts  of  marcasite,  arsenopyrite,  pyrrhotite,  quartz, 
siderite  and  aragonite.  Most  of  the  quartz  is  in  the 
vugs.  In  the  upper  pari  of  the  mountain  where  the 
veins  have  now  been  almost  worked  out  there  was  con- 
siderable oxidized  ore.  pacos,  of  porous  character  and 
stained  with  limonite.  Some  pockets  of  unusually  rich 
tin  ore  were  encountered  in  these  early  workings  near 
the  top  of  the  hill,  but  in  genera]  the  veins  in  the 
oxidized  zone  carry  just  about  the  same  values  as  in  the 
sulphide  portion.  In  weight  the  pacos  ores  are  richer, 
due  to  the  removal  of  most  of  the  gangue  materials  by 
oxidation  and  solution. 

Mining  bi  Ti  nnels  ind  Drifts 

The  first  mining  was  done  bj  open-cut  in  some  of  the 
veins  outcropping  near  the  summit  of  the  mountain. 
Later  a  tunnel  was  run  into  the  mountain  at  an  elevation 
of  11.146  ft.  This  tunnel  is  .till  in  use:  during  11)15 
about  150  ton-  of  ore  a  month  came  from  it.  The  main 
workings  are  now  carried  on  through  the  Socavon  Patino, 
Which  cuts  the  veins  at  an  elevation  of  L3,200  ft.  This 
tunnel  is  7,312  ft,  long  and  cut-  the  different  veins. 
From   it   drift-   hive   been    run    following   the   reins   and 


stopes  driven   where   the    Vl  ifficiently   wide   to 

pay.  irted  90  ft,  lower 

the  Patino  but.  o         oi  at  of  the  water,  work  has 

tunnel,  pre- 

viously   mentioned.      Above   the   level    of  the    Salvadora 

tunnel  airily  oxidized,  hut  little  pacos  has 

obtained  from  the  workings  of  tin-  Socavon  Patino. 

Aerial  trams  connect  the  Salvadora  and  Patino  tunnels 
»'itb  the  mill.    At  the  mouth  of  the  tunnels  Cholo  • 
sorl   out    some  of  the  richest  on-,  called  guia,  which   is 

ped  without    further  concentration.      \    i    - 
mine  produces  monthly  about  50  tons  of  guia,  containing 
from  <;';   to  '15',   Sn. 

Professor  Copeland  and  Mr.  Hollister  last  year  de- 
scribed the  milling  of  the  ores  at  Llallagua  very  fully 
in  the  Journal1,  so  it  i-  unnecessary  to  describe  the 
method-  employed  at  the  Uncia  mill  in  detail  as  the  two 
mills  are  similar.  After  passing  over  trommels  the  coarse 
to  hall  mills  equipped  with  1 1 »  11..  -tee]  balls. 
The  resulting  product  is  sized  by  trommels  into  three 
grades.  The  oversize,  greater  than  5  mm.,  goes  to  two 
jigs,  the  material  from  ■.'  mm.  to  :,  mm.  to  two  other 
and  the  finest  to  a  hydraulic  classifier.  The  further 
treatment  is  by  regrinding  the  coarser  material-  from  the 
jigs,  further  treatment  on  Ferraris  and  Humboldt  tables 

and  finally  in  huddle-.     In  the  new  mill,  now  in  pr ss 

fcn  atmenl  n  ill  he  somewhal  modified. 
The  old  mill- produced  about  900  tons  of  tin  harrilla  a 
month,  while  the  new  mil!  is  expected  to  produce  from 
1,200  to  1,500  tons  monthly. 

The  harrilla  is  put  in  hags  and  transported  to  the 
terminus  of  the  railroad  by  cart.-  or  by  llamas.  Roughly, 
about  two-third-  is  carried  by  llamas  at  a  cost  of  $10  a 
ton  for  the  distance  of  is  mi.  Each  llama  will  carry 
about  100  lb.  and  will  only  make  from  10  to  12  mi.  a 
day.  as  the  llama-  gel  their  entire  sustenance  from  the 
•  along  the  route  and  so  must  he  permitted  to 
-top  and  gra  i  at  intervals. 

Placee  Tin  Workings  of  Uncla 

The  streams  near  I'tieia  and  Llallagua  have  long 
carried  down  much  tin  ore  from  the  lodes  previously 
described,  ami  rich  placer  deposits  have  accumulated. 
Below  thi'  town  of  Uncia  are  two  alluvial  terraces  where 
considerable  placer  work  has  been  done.  At  the  time  of 
our  visit  the  lower  one  was  being  actively  prospected 
under  the  management  of  a  brother  of  S.  I.  Latino,  but 
sufficient  work  had  not  b  mine  the  average 

tin  content  of  the  gravel.    A  -haft  90  ft.  in  depth  had 
-unk   through  the  gravels   to   the  underlying  slate. 
The    water    is   taken    from    the    lower    workings    through 
this  shaft  by  means  of  a  cowhide  hag. 

The    tic  bi  have    been    found    at    the    contact 

with    the    underlying    -late-,    hut     pay-streaks    were    also 
pths  of    15  and  55  ft.     The  cassiterite  pebbles 
are  mainly  less   than   1    in.   in  size,  vet  a   few 
much  as  1  in.  diameter  have  been  found. 

The  Huanuni  mines  of  Patino  were  purchased  about 
four  years  ago  from  two  companies  which  had  long 
worked  the  same  veins  ami  fought  each  other.  So 
hitter  wa-  the  feeling  between  the  workmen  of  the 
two    compai  t     is    said,    a    Dumber    of    lives 

were   lost    in   underground   lights.     The   purch; 
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of    the    two    properties    is    reported    to    have    been    ap- 

imately  $2,000,000;  as  yei    no  dividends  have  been 

paid,  and  the  future  of  the  mines  is  somewhai  uncertain. 

With  the  excepti E  one  small  operation,  Patino  controls 

all  the  workable  deposits  of  the  Huanuni  section. 

The  main   vvorki :  are  located  on   the  south  side  of 

Mounl  Posoquoni,  a  mountain  which  rises  to  the  elevation 
of  1  1,638  ft.,  situated  along  the  line  of  the  Patino 
railroad,  30  km.  from  Machacamarca.  Placers  have  been 
worked  in  the  valley,  while  mining  lias  been  carried  on 
through  a  number  of  tunnels.  The  lowest,  the  Socavon 
Patino.  has  an  elevation  of  12,984  ft.,  while  the  highest, 
the  Socavon  Harrison,  has  an  elevation  of  13,460  ft. 

The  Geology  of  Mount  Posoquoni 

Mount  Posoquoni  is  composed  of  gray  to  pink  compact 
quartzitie  sandstones  with  interbedded  bluish-gray  shales 
and  shaly  sandstones.  An  adjoining  mountain  is  capped 
with  a  How  of  porous  porphyritic  rhyolite,  some  of  which 
occupies  part  of  the  depression  between  the  two  mountains. 
The  mineralization  of  the  region  is  unquestionably  related 
to  this  extrusion  of  igneous  rock,  although  no  rock  of 
this  character  has  been  encountered  in  the  mines. 

The  sandstones  and  shales  have  been  folded,  jointed 
and  shattered,  yet  in  the  main  the  strata  have  a  north- 
south  strike,  dipping  steeply  to  the  east  while  the  veins 
cut  across  the  strata  at  high  angles.  In  the  vicinity 
of  the  wins  the  joints  thai  are  parallel  to. the  veins  may 
easily  be  confused  with  the  bedding  planes  where  the 
rocks  are  fairly  homogeneous.  The  aye  of  the  rocks 
remains  uncertain,  as  our  efforts  to  find  any  fossils  were 
unsuccessful,  although  we  were  told  that  occasional 
spei  miens  had  been  observed. 

Vein  System  Well  Defined 

The  veins  of  the  mountain  are  numerous,  although 
only  a  i\'\v  are  persistent  and  have  received  names.  The 
main  vein  is  the  Cataricagua,  which  was  worked  by  open- 
cut  almost    at    tl v-i    of   the   mountain   and   has  been 

loi  ated  in  all  the  lower  tunnels  with  the  possible  exception 

of  the  Patino.     [ts  general  direction  is  N.  55°-60°   E., 

with  an  average  dip  of  15°  to  the  southeast,  although  in 

places   almosl    vertical.      In    reality   it    consists   of   two 

parallel    veins    which    are,    in    most    places,    rather    close 

Mnied  by  a  wall  of  firm  rock  that  in  one 

had  ;i  maximum  thickness  of  150  ft.     In  the  upper 

levels  a    steeph    dipping   offshoot   from   the  Cataricagua 

is  known  a  ledina.    A  third  vein  of  importance 

lower   down    mi    the   mountain    is   the   Veta 

Tanitani.    Many  other  veins  have  been  worked  with  profit 

for  short   distances,   but   cannot    be  depended  upon. 

The  vein-  vary  greatly   in  width   up  to  30  ft.  and  also 

vary  in  their  tin  content,  so  that   it   is  not  profitable  to 

a    mall  pari  of  the  drifts.    The  wins 

i  es  lilled  \\  H  i  ae  Eragments  and 

cemented  troduced   ore   and   gangue  minerals. 

The  brei  cii  □ m  the  oxidized  zone 

"here  :  ,, .;.  |(.|t  [arge  0peu  S|,;l,,^ 

and  i"  1 1  te  wall  rod.,  i ak  away. 

These  ha  e  1      [ft rite  formed  from  the 

pyrite.   \ei  the  sulphide  zone  where 

open  spai  es,  o  rare. 

Some  >  p  the   veins,  shifting 

all  of  them  dowi 
thoroughly   map  ,     geologic  examina- 


tions are  greatly  needed  in  these  mines  as  well  as  in  many 
other   Bolivian   mines.      So   long  as  the  operations   paid 

g I  dividends  the  necessity  for  such  work  did  not  arise, 

and  the  mine  owners  did  not  object  to  expensive  pros- 
work  prosecuted  on  the  hit-or-miss  plan. 

Until  recently  only  oxidized  ore  was  mined,  but  this 
is  now  largely  exhausted  and  in  the  future  the  sulphide 
ores  must  be  mainly  depended  upon  to  maintain  the 
production.  A  large  tonnage  of  oxidized  ore  -till 
remains,  yet  most  of  it  is  too  low  grade  to  be  profitably 
mined.  As  is  true  in  most  of  the  Bolivian  tin  mines, 
no  fixed  line  can  be  drawn  between  the  oxidized  and 
the  sulphide  ores.  Even  within  the  same  vein  seme 
oxidized  ores  have  been  found  at  a  depth  of  300  m.,  and 
elsewhere  sulphide  ores  are  within  90  m.  of  the  surface. 

The  oxidized  ores  are  brecciated  sandstone  fragment 

ce nted    by   cassiterite  and   so  thoroughly   coated    with 

limonite  that  it  is  usually  possible  to  distinguish  between 
good  ore  and  barren,  rock  only  by  the  specific  gravity. 
In  the  best-grade  ore  some  vugs  lined  with  cassiterite 
crystals  occur.  Some  specimens  show  small  amounts  of 
siderite  and  quartz.  In  the  oxidized  ore  the  highest 
values  are  found  near  the  foot  wall,  probably  due  to  the 
grains  of  cassiterite  dropping  there  when  released  by  the 
removal  of  the  pyrite.  That  is,  it  is  believed  that  this 
concentration  is  mainly,  if  not  entirely,  mechanical.  The 
sulphide  ores,  as  has  been  stated  above,  include  fragments 
of  sandstone  with  much  pyrite,  cassiterite,  in  places 
considerable  sphalerite,  and  small  amounts  of  quartz, 
let rahedrite  and  siderite. 

The  tin  values  are  about  the  same  in  both  classes  of 
ore.  At  the  time  of  our  visit  the  ore  sent  to  the  mill 
contained  about  :;'','  Sn,  while  the  ore  as  mined  probably 
contained  about  the  same,  although  no  data  were  available. 
When  the  ore  reaches  the  surface  it  is  hand  sorted  by 
Cholo  women,  who  discard  the  waste  rock  and  also  pick 
out  the  pieces  of  rich  ore,  guia,  which  average  65%  Sn 
and  are  shipped  direct.  Five  to  eight  tons  of  guia  are 
obtained,   monthly. 

Mining  Through  Tunnels  and  Drifts 

Mining  is  done  entirely  through  tunnels,  of  which  there 
are  several  now  in  use — the  Hulman,  Barreno,  Tanitani, 
Harrison.  Patino,  etc.  The  tunnels  crosscut  the  veins 
with  drifts  run  along  the  veins.  Where  the  ore  is  suili- 
ciently  rich,  overhead  slopes  are  driven,  or  in  a  few  places 
winzes  are  sunk.  The  walls  remain  unsupported  in  most 
places,  but  here  and  there  a  little  timber  is  required  or 
walls  of  rock  are  constructed  lor  support.  We  saw  many 
large  open  stopes,  the  walls  of  which  had  been  standing 
unsupported  for  many  years.  The  ore  is  trammed  to  the 
mouths  of  thi'  tunnels  by  hand  and  dumped  on  the 
sorting-floor,  whence  the  milling-ore  goes  down  the  bill 
to  the  concentrating  mill  by  aerial  tram. 

The  Patino  tunnel  is  the  lowest  tunnel  and  entirely 
in  the  sulphide  zone  of  the  veins  which  it  cuts.     At  the 

time  of  visit  the  tunnel  had  been  driven  to  the  point 

where  the  main  veins  should  occur  if  the  dip  remained 
the  same  as  in  higher  levels,  but  only  small  veins  bad  been 

found,      iin    oi f   these   a    winze   had    been   sunk    for 

purposes  of  exploration  and  some  ore  of  average  grade 
obtained.  This  was  carried  in  rawhide  bags  by  Indian 
boj  to  i!e  tunnel  level.  These  boys,  some  of  whom 
were  no  more  than  10  to  12  yr.  of  age,  would  carry  GO  lb. 
of  ore  a1  a  i  ime. 
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On  the  floor  where  the  Cholo  women  pick  out  the 
guia  and  discard  the  waste  rock  there  is  usually  con- 
siderable high-grade  material  of  very  fine  size.  This  is 
screened,  and  the  finest  grade  is  concentrated  in  hand  jigs 
at  the  mouth  of  the  tunnel,  yielding  a  small  amount  of 
high-grade  barilla.  At  the  time  of  our  visit  a  new 
mill  was  in  process  of  construction.  The  two  mills  then 
in  use  were  treating  the  oxidized  ores  b]  means  of  jigs 
and  round  concrete  tables  with  revolving  arms.  In  the 
new  mill  it  was  planned  to  treat  sulphide  ores  which 
would  first  be  roasted  and  then  treated  on  jigs  and  tables 
A  large  amount  of  middlings  was  being  sorted  awaiting 
the  new  mill. 

In  the  latter  part  of  191  I  the  Huanuni  mines  produced 
about  350  tons  of  barrilla  and  guia  a  month,  while  in 
July,  1915,  the  mills  were  treating  about  300  tuns  of  ore 
a  day  and  the  mines  producing  only  about  100  tons  of 
barilla  and  guia  monthly.  The  old  mill  was  making  only 
about  65^5  recovery  from  •'!','  Sn  ore,  but  it  was  hoped  to 
materially  improve  this  in  the  new  mill.  At  Huanuni 
the  miners  in  1915  were  paid  75  to  85c,  a  day.  the  boys 
I'm.,  ami  the  women  30c.  The  miners  were  compelled 
to  furnish  the  oil  for  their  lamps,  at  a  cost  of  about  6c. 
a  day.  These  wages  are  about  half  what  was  paid  before 
the  European  War  demoralized  the  Bolivian  tin  industry. 

Butte  &  Superior  Mining  Co.  reports  the  following 
Comparison  for  the  first  ami  second  quarter.-  of  1916: 

First  Second 

Quarter.  Quarter, 

1916  1916 

Dry  tons  of  ore  milled 164. 500  161,270 

Average  zinc   contents,    r; 15.692  15.9709 

Average  silver  contents,  oz.  per  ton 6.844  6.7041 

Zinc  concentrates  produced,   tons 45.121  45.194 

Average  zinc   in   concentrates.    ', 53.122  52.9956 

Total  zinc  in  concentrates.  II. 47.93S.530  47,901.445 

Average    silver    in    zinc    concentrates,    oz. 

per   ton    22.018  21  8757 

Mill    recovery,    '      zinc   recovered    in   con- 
centrates                 92.S55  92.989 

Mining  costs  per  ton $4.0341  $4.4971 

Milling  costs  per  ton $1.5763  $1.7610 

Total  cost   per  ton,  mining  and   milling..         $5.6104  $6.25S1 

The  tonnage  is  hut  slightly  lower  in  the  second  quarter 
than  the  record  first  quarter,  hut  costs  were  greatly 
affected  by  higher-priced  labor  and  material.  About  the 
end  of  the  quarter  the  No.  3,  or  new  main  hoisting  shaft 
Bras  connected  through  to  the  series  of  raises  from  the 
1,400-ft.  level,  thus  providing  a  continuous  and  perma- 
nently timbered  shaft  from  the  surface  to  that  level. 
Construction  of  stations  for  this  new  shaft  as  well  as  that 
oi  Inundations  for  new  shafthouse  and  equipment 
progressed  satisfactorily  and  will  be  finished  well  in 
advance  of  the  delivery  of  machinery  and  steel  building 
material,  which  will  begin  within  a  few  weeks.  Good 
progress  was  also  made  in  sinking  the  new  No.  ".'.  or  new 
manway,  shaft  and  on  construction  of  the  new  crushing 
plant  and  improvements  in  ore-bin  facilities.  Active 
development  work  was  commenced  on  the  1.100-  and 
L,800-ft.  levels,  and  while  the  extent  of  this  work  i-  not 
great  .as  yet,  the  size,  character  and  grade  of  the  orebodies 
disclosed  are  fully  as  favorable  as  those  of  the  levels  above. 
Most  of  the  work  on  these  lower  levels  was  confined  to 
drifting,  but  even  with  the  limited  amount  of  crosscutting 
that  was  done,  the  addition  to  ore  reserves  was  substantial 
and,  taken  together  with  the  additional  reserves  blocked 
mt  on  the  l,600-ft.  level  and  above,  constitute  a  total 
addition  to  reserves  for  the  quarter  about  30$  in  excess 
of  the  tonnage  mined.     Developments   to  the  east   and 


beyond  the  end  of  the  Black  Rock  claim  have  been  espe 
daily  gratifying,  and  the  outlook  is  that  for  some  time  in 
the  future  the  additions  to  ore  reserves  resultant  from  the 
usual  amount  of  development  work  done  in  connection 
with  mining  operations  will  be  much  more  rapid  than 
the  reduction  of  these  reserves  through  ore  extraction. 
Owing  to  the  urgent  necessity  of  rapid  progress  in  the 
construi  tion  of  the  new  shafts  and  the  largi  tonn  i 
waste  necessary  to  be  handled,  it  has  been  impossible  to 
do  any  exploratory  or  extraordinary   de  work, 

and  consequently  sue],  work  as  has  been  and  is  being 
done  is  confined  to  that  necessary  in  regular  mining 
operations. 

The  financial  results  of  operations  for  the  second 
quarter  a-  compared  with  those  of  the  first  quarter,  an- 
as follows: 

Second 

Quarter.  Qua  rter, 

r.M  6  1916 
Net   value  of  zinc  concentrates    (at 

mill)    $4,337,412.99  $2,879,51 

Net   value  of   lea,!   concentrates   (at 

mill)                         .dues 264.302.75  246.341.54 

Miscellaneous    income    21.427.21  22.772.34 

Total   n.-t    value $4,623,142.95      $3,1; 

Operating  co  etc 1,068,203.27        1,086,653.00 

•  Profits    $3,554,939.68      $2,062,029.33 

After  the  payment  of  the  regular  quarterly  dividend  of 
15c.  per  share  and  an  extra  dividend  of  $10  per  share 
payable  to  stockholders  on  June  .".0,  the  company  had  net 
quick  assets  of  approximately  $3,900,000. 

Sales  of  spelter  have  been  made  for  future  delivery 
covering  a  substantial  portion  of  the  production  for  the 
balance  of  this  year.  These  sales  have  been  made  at  a 
lower  price  than  that  applying  to  the  second  quarter. 

Approximately  one-third  of  the  production  of  concen- 
trates is  sold  under  a  contract,  and  settlement  is  made  on 
the  basis  of  current  quotations  of  the  Engineering  and 
Mining  Journal  and  these  quotations  have  been  at  a  very 
much  lower  pine  for  the  past  quarter  than  the  price  at 
which  future  sales  were  made  early  in  the  year  applying 
to  current  production.  The  average  price  for  spelter  used 
in  determining  the  profits  of  the  quarter  is  11.41c.  per  lb. 


aoW©©d   TIei\,">   Fovumad   ana  Hevs&dsi 

A  curious  ore  of  tin,  called  "wood  tin"  from  its  con- 
centric banding  resembling  the  annual  growth   rings  of 

wood,    has    been    r utly    discovered    in    Nevada.      An 

employee  of  the  Rassell  cattle  ranch,  situated  20  mi. 
north  of  Battle  Mountain,  a  town  on  the  Southern  Pacific 
R.R.  in  northern  Laic      I  .   brought   a  sample  of 

the  ore  into  town,  when'  it  was  eventually  recognized 
by  an  engineer  who  bad  seen  similar  material  in  Mexico. 

At  the  request  of  Senator  Key  Pittman,  of  Nevada, 
this  ore  deposit  has  been  examined  by  Adolph  Knopf. 
a  geologist  of  the  United  States  Geological  Survey. 

The  ore.  which  is  an  oxide  of  tin.  occurs  in  narrow 
veinlets  in  rhyolite  lavas,  which  were  erupted  in  middle 
Tertiary  time.  In  places  the  veinlets  are  sufficiently 
numerous  to  form  low-grade   lode-,  but    because  of  the 

small  development  work  so  far  d not  much  is  known 

a-  i.i  the  size,  extent  and  richness  of  these  lodes.  The 
indications  of  the  stronger  lodes,  taken  in  connection 
with  their  geology,  are.  in  the  opinion  of  Government 
geologists,  such  a-  to  warrant  further  exploration. 

mble   i  losely   those   of   the   Mexican 
states  of  Durango,   Zacatecas  and   Guanajuato,   but   are 
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wholly  unlike  all  oilier  tin  deposits,  most  of  which  are 
associated  with  intrusive  granites.  Not  only  has  the  tin 
ore  been  found  in  place  at  a  number  of  localities  over  a 
considerable  area,  but  placer  tin  ore  has  been  found  in 
all  the  gulches  beading  in  this  area,  and  also  in  some  of 
those  .-it  the  north  end  of  Shoshone  Mesa. 


«?,i- 


vwes 


I'.v  Albert  A.  Leach  ;: 

Among  the  old  silver  camps  of  New  Mexico  that  are 
being  reopened  since  the  rise  in  price  of  silver,  is  one  that 
is  likely  to  prove  of  interest  to  mining  men  because  of  its 
unique  t>  pe  oi  deposit,  ll  is  the  old  camp  of  Black  Hawk. 
lying  12  mi.  northwest  of  Tyrone  in  Grant  County,  which 
is  interesting  because  of  its  deposits  of  nickel  and  cobalt 
arsenides  in  commercial  quantities  together  with  massive 
native  silver  and  argentite.  The  ores  are  identical  with 
those  of  Cobalt,  Ont.,  and  so  far  as  I  have  been  able  to  as- 
certain, are  the  only  important  deposits  of  this  type  in  the 
United  States. 

The  camp  is  an  old  one,  having  been  discovered  and 
worked  in  the  early  eighties,  and  intermittently  up  to 
1893,  when  the  mines  were  closed  and  allowed  to  Mil  with 
water.  Since  that  time  no  work  of  importance  has  been 
done  in  the  camp  until  recently,  when  the  high  price  of 
silver  again  awakened  interest  in  these  long-abandoned 
camps. 

During  the  short  period  of  operations,  the  camp  pro- 
duced rather  heavily  considering  that  only  the  high-grade 
ores  were  handled.  The  cyanide  process  was  nut  then  in 
general  use  and  no  effort  was  made  to  treat  the  low-grade 
ores,  which  were  thrown  onto  the  dumps  with  the  waste 
mck.  The  production  of  the  camp  is  variously  estimated. 
Tin'  United  States  Geological  Survey  gives  the  production 
of  the  camp  as  $1,000,000.  The  mine  owners  say  this 
ligure  is  too  low  and  that  the  camp  produced  upward  of 
$1,500,000.  Much  difficulty  was  experienced  with  high- 
graders  ami  it  is  claimed  that  their  operations  were  so 
d  at  some  of  the  mines  as  to  rob  the  owners  of 
all  profits.  Much  of  the  ore  was  massive  native  silver 
which,  it  is  stated,  averaged  the  high-graders  from  $800 
to  $1.(10(1  a  sack. 

Tin-  Black  Hawk  mine  is  the  deepest  in  the  camp,  hav- 
ing attained  a  depth  of  ?50  ft.  on  the  vein.  Its  production 
is  estimated  at  $650,000.  The  mine  was  closed  in  1888 
because  of  litigation  and  remained  idle  up  to  February, 
1916,  when  the  litigation  was  settled  lor  a  cash  considera- 
tion and  the  property  bonded  to  Minneapolis  capitalists. 
Work  was  commenced  at  once  on  the  mine,  ami  the  shaft 
is  now  being  dewatered  and  retimbered  preparatory  to 
Eurtl tplorations.  The  property  is  under  the  man- 
agement of  E.  I).  Lidstone,  who  is  thoroughly  familiar 
with  i!e'  Black  Hawk  deposits,  having  made  a  careful  ex- 
amination i  mini  prior  to  the  shutdown.  It  is 
claimed  thai  valuabl  exposed  in  e  eral  places 
in  the  n  n  '  was  closed  and  it  will  probably  he 
producing  steadily  in  a  shorl  time.  A  cyanide  plan!  will 
d  the  old  mini'  dump  and  the  low- 
g  'ade  ore. 

Sufficient  information  ;    La<  I  mineral 

issoi  i: n      "  nable   a   statement   as   to 

whether  the  nicki  ere  o    an\   partii  ular 

importano       :  nassive  and 

•Chief  geologist.  Burro  Mountain  Copi '   me    X    M 


was  mined  literally  in  sheets  weighing  up  to  200  lb.  Speci- 
mens of  the  ore  resemble  globs  of  melted  coin,  and  one 
piece  that  went  through  the  rolls  (the  nearest  approach  to 
a  mill  the  old  timers  had),  was  flattened  into  a  huge 
shaving-like  slab  of  almost  pure  silver. 

The  Alhambra  nunc  was  an  important  producer  of  co- 
balt ami  nickel  ores  as  was  also  the  Old  Rose  mine.  The 
Alhambra  was  worked  to  a  depth  of  Hill  ft.  and  made  a 
production  of  $300,000.  Its  ores  were  chiefly  native  sil- 
ver and  niecolite  carrying  from  300  to  2,000  oz.  silver  per 
ton.  Considerable  smaltite  was  noted,  also  some  millerite, 
all  carrying  silver.  It  is,  reliably  stated  that  the  niecolite 
ore  streak  was  from  '.'f.'o  to  :i  ft.  in  width.  The  whole  vein 
m  itter  carries  from  10  to  50  oz.  silver  per  ton,  but  the  na- 
tive silver  ore  usually  occurs  in  a  chute,  whose  pay  streak  is 
from  8  to  2  I  in.  wide  and  assays  from  100  to  6,000  oz.  sil- 
ver per  ton.  Argentite  occurs  as  tilling  in  fractures  and  as 
crystals  on  the  niecolite  and  spar  gangue.  Some  hand 
specimens  show  niecolite,  smaltite,  millerite  and  crystals 
of  argentite  with  crusty  masses  of  erythrite  and  annaber- 
gite. 

At  the  Old  Rose  mine,  which  was  exploited  to  a  depth 
of  ".'00  ft.,  a  large  percentage  of  the  ore  was  smaltite 
and  chloanthite  with  high  silver  content.  The  upper 
stupes  are  said  to  have  produced  chiefly  cerargvrite.  The 
total  production  of  the  mine  was  about  $150,000.  Work 
was  suspended  before  any  real  development  work  was  ac- 
complished ami  only  a  small  part  of  the  workings  are  now 
;n  i  essible. 

The  geology  of  the  camp  is  simple.  The  country  rock  is 
pre-Cambrian  gneiss  cut  by  monzonite  porphyry  dikes 
which  radiate  from  the  main  porphyry  mass  on  the  north- 
west side  of  the  camp  known  as  Twin  Peaks.  The  veins 
usually  parallel  the  dikes  or  are  otherwise  associated  with 
I  hem.  and  are  of  the  true  Assure  type,  ranging  in  width 
from  2  to  5  ft.  They  are  all  of  the  same  general  type. 
having  a  spar  gangue,  usually  calcitc  or  barite,  and  in- 
variably present  an  intensely  breeciated  appearance. 

There  is  considerable  activity  in  tin:  camp  at  present 
and  some  of  the  newer  prospects  are  showing  up  so  well 
they  may  be  expected  to  enter  the  producing  class  any  day. 
Some  large  chunks  of  very  rich  native  silvpr  float  picked 
up  on  the  east  side  of  the  camp  recently  have  stimulated 
prospecting  somewhat  ami  the  camp  seems  to  be  demon- 
I  rating  its  ability  to  come  back. 
'.<■'. 


The  Bureau  of  Standards.  Department  of  Commerce, 
has  just  published  a  report  which  gives  an  account  of 
the  experimental  work  on  which  are  based  the  expansion 
tables  of  Circular  No.  57,  "United  States  Standard  Tables 
for  Petroleum  Oils."  It  gives  a  description  of  the 
methods  and  apparatus  employed  in  the  determination 
of  the  density  and  thermal  expansion  of  petroleum  oils 
from  the  various  Melds  in  the  United  States.  Copies 
of  this  report,  Technical  Paper  No.  77,  may  be  obtained 
without  charge  upon  application  to  the  Bureau  of 
Standards,  Washington.  D.  C. 

MmiKnnesp  and  MnnRnniferous  Ores,  the  annual  statement 
of  Hi.  Geological  Survey.  Department  of  the  Interior,  10tr>  is 
now  available  lor  distribution.  During  the  year  S01, 290  Ion? 
Inns  ,,t  manganiferous  ores  were  produced  in  the  Unite  1 
States. 
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SYNOPSIS  Though  not  the  largest  in  capacity 
of  the  country,  the  Inspiration  concentrator  is 
undoubtedly  the  most  upiodate  in  the  treatment 
lie  ores.  Marcy  ball  mills 
grind  the  ore  from  the  maximum  ..'-in.  cube 
product   of   the   Symons   disks   In   60%  200 

mesh  nl  tin-  rate  of  !,i><>  tons  per  day.  Total 
poiver  consumption  in  grinding  and  transporta 
lion  from  mini  bins  I"  flotation  cells  is  10.729 
hv.-hr.  /Hi-  ton  exclusive  oj  railway  transportation. 
(Hint-  features  of  tin-  mill,  arc  the  drag  classifier 
handling  S00  Imis  daily,  and  the  200-ft.  diameter 
Dorr  thickener,  the  largest  yet  built. 

'I'lii'  product  "I'  the  Inspiration-mine  crushing  plant. 
(Spaded  into  cars  for  transportation  in  the  concentrator, 
his  been  crushed  to  pass  a  2-in.  opening  of  the  <lisk 
crushers,  assays  about  1. '*■>'',  copper  ami  has  a  moisture 
content  of  about  2.5%.  Delivered  to  the  concentrator, 
a  mill  recovery  of  90%  of  the  total  sulphide  is  made, 
or  about  85%  of  the  total  copper  content. 

Although  the  Inspiration  plant  is  not  quite  the  largest 
in    the   country    it   embodies    what    is    today    the    latest 


t"    l  j  ■' .    oi      18  mesh    screen :   area    of   grinding    Boot 
excln  ivi  irms,  300x66  fl  ,  o  ■      q.ft.; 

floor  spai  e  per  ton  of  capacity,    1.32  sq.ft. 

The  scheme  can  be  briefly  described  as  a  paralli 
ai  rai  ing   two  circuits,  i  i   ball   mill 

and   -  !  eries,   as   Bhown    in    Fig.   3,   being    in 

rom  each  classifier  being  returm  d 
to   the   mill    opposite    for    regrinding.     The    nulls    arc 
symmetrically  arranged  in  two  rows  extending  the  Li 
oi  the  mill,  a     een  in  Fig.  I.  with  their  feed  ends  Fa< 
eai  li   other,  ju  t   enough   room  being    left   between   them 
to  accommodate  the   I  »orr  >  la    ifiers.     'The  classifiers  a<  t 

levators,  and   since  all    retui  n    is   handled   bj    I 
the  whole  department  is  confined  to  a  single  level.     I 
is  a  main  runway  between  the  mills  above  the  classifiers, 
from  which  branch  i  unwa.i  -  lead  to  thi    motoi  -.  between 
mills,   etc.     This    arrai  the   attendant    an 

excellent  opportunity  to  watch  his  machines  and  to  i 
them  when  necessary. 

The    conveyors    bringing    the    feed    to    the   mills    are 
terminated  in  hoppers  on  a  platform  high  enough  above 
the   mills    to    allow   of    a     I.V    slope    for    the    laundi 
leading  to  the   Iced   boxes.     The  motors  for  driving 
conveyors,   classifiers,    etc.,    together    with    their   cot 


FIG.    1.    TAILINGS    STORAGE    DAM 

practice  in  the  treatment  of  low-grade  chalcocite  ores. 
In  certain  departments  considerable  pioneering  has  been 
done,  which  has  resulted  in  marked  economies,  advanta  ;e 
of  which  will  no  doubt  be  taken  where  similar  conditions 
make  them  rpplicable. 

Model  Grinding-Floob  Space   Econojts 

One  of  the  most  novel  features  relative  to  the  layout 
"I  the  plant  is  the  arrangement  of  the  grinding  floor. 
With  all  due  regard  for  the  individual  capabilities  of 
the  machines  used,  it  is  nevertheless  a  fact  that  the 
arrangement  has  been  of  paramount  importance  in 
bringing  about  the  excellent  results  that  are  obtained. 
The  following  will  serve  to  show  that  the  method,  bi 
being  efficient  in  the  work  it  is  doing,  is  very  conservative 
of  floor  space  as  well:  Capacity  of  installation,  15,000 
tons  crushed   per   day    from   2-in.   disk  crusher  opening 

*Excerpt    from    "The    Inspiration    riant.    I  r    and 

Surface    Equipment."    by    H.    Ke    ■  •  ■      Buret 

neei  of  the  Inspiration  Consolidated  Copper  Co..  Miami,  Arfz., 
to  be  presented  to  the  September  meeting  of  the  A.  I.  M.  E. 


PIG.    2.     WATER    KKSi:t:V"Ii:.    :!,000,000-GAL.   CAPACITY 

apparatus,  are  located  on  this  platform,  shown  in  Fig.   I, 

as  are  also  th utrol   panels   for  the  ball-mill   motor-. 

The  switchboard  attendant  thus  has  a  commanding  view 
of  the  whole;  grii  The  floor   is  served 

60-ton  electric  traveling  crane  which  transfers  the  mills 
to  and  from  the  repair  floors  located  at  each  end  of  tin 
building.     An    inclined   skipway  along  one   side   oi 

building  serves   the   wholi utrator,    the     i 

each  floor  makin 

Ball   Mm    Grinds    100  Tons   pee  Day 

Experiments  with   the  hall  mill   in    the  test   plant   led 
to  the  cod.  lusion  that    100  ton.  ,,  ting 

feed  could  be  crushed  with  each  mill  in  "?t  hr.,  to 
I  0'  ".''"i.     Now   thai 

Inspiration    mill    is    running   with    till    section-.    :t 
been  shown  thai  ires  were  I 

has  100  tons  per  mill  been  crushed,  but  with  18 

age  daily  dry  tonnage  for  tl 
May  was   15,358.      A   test  section   of   two  mill.-   sho 
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for  a  short  period  a  tonnage  rate  of  1,000  tons  per 
24  hr.  While  this  is  by  no  means  the  average,  il  indi- 
cates what  may  he  clone  in  the  future. 

In  view  of  the  character  of  the  ore  and  the  fact  that 
much  of  it  is  tough  and  more  difficult  to  crush  than 
the  ordinary  porphyry  ores,  the  power  consumption  for 
the  crushing  plants  is  considered  very  satisfactory.  The 
power  consumption  at  the  coarse  crushing  plant  tor  the 
month  of  May,  taking  mine-run  of  ore  and  crushing 
it  through  gyratories  and  disk  crushers,  conveying  and 
delivering  to  the  railroad  bins  was  0.329  kw.-hr.  per  ton. 
This  ore  is  delivered  to  the  mill,  and  the  average  kw.-hr. 
per  ton  for  the  ball  mills,  including  power  for  feeders, 
conveyors  and  classifiers,  during  the  month  of  May  was 
10.4.  Therefore  the  total  power  consumed  per  ton  for 
the  month  of  May  on  ore  taken  from  the  mine  bins, 
crushed  and  delivered  to  the  flotation  machines  was 
10.72!)  kw-hr.  One  section  of  the  ball  mills  has  been 
in  operation  for  a  period  of  10  days  that  has  taken  a 
power  consumption  of  8.53  kw.-hr.  per  ton.  This  amount 
added  to  the  power  used  at  the  coarse 
crushing  plant  and  that  required  by 
the  conveyors  gives  8.88  kw-hr.  per 
ton  of  mine-run  feed  delivered  to  the 
llotation  machines.  The  foregoing  does 
not  include  the  power  required  for 
transporting  the  ore  by  steam  road 
from  the  mine  to  the  mill.  The  crush- 
in";  of  the  ore  and  its  delivery  for  con- 
cent ration  is  a  matter  of  great  impor- 
tance and  one  which  absorbs  a  laTge 
portion  of  the  operating  costs  in  the 
treatment  of  ores,  and  too  much  at- 
tention cannot  be  given  it.  Many 
experiments  in  connection  with  the 
crushing  problem  are  now  being  con- 
ducted including  tests  of  different 
type-  of  steel  for  wearing  parts  and 
modifications  which  influence  tonnage 
and  cost  of  production.  Ball  mills 
have  been  equipped  without  the  "rates, 
and  the  results  of  the  mills  so 
equipped  have  shown  that  ball  mills 
equipped  with  "rates  have  advantages 
in  increased  tonnage  and  efficiency, 
so  that  the  results  of  the  experiments 
with  the  different  shapes  of  pebhle 
mills,  subsequent  experiments  with  the 
ball  mills,  and  finally  the  monthly  operation,  lead  again 

•<<  thai  a  good  choice  was  made  ill  the  selec- 
tion of  the  present  grinding  machinery. 

The  flotation  department  requires  a  large  volume  of 
low-pressure  air.  This  is  supplied  by  the  four  single- 
stage  O  I  OCCUp]  ing  one  end  of  the 
m  in  Fig.  5.  The  rating  of  these 
Capacity,  23.000  cu.ft.  of 
inlet  air  per  min. :  disi  harge  pressure,  5.75  lb.  per  sq.in. ; 
revolutions  per  Minnie  of  impellers,  .'!,850;  power  of 
driving  motor-.  ;-.*n  ],,,.  The  step-up  to  the  impellers 
is  made  throi  One  unit  of  the  four  is 
held  in  reserve. 

The  drag  classifier,  which  is  being  used  on  the  flota- 
tion tailii  a  sand  from  slime,  is  the  n  nit 
of  experimental  work  in  the  test  mill.  It  is  worthy  of 
a  detailed  description  nol  alone  on  account  of  its  ability 


as  a  classifier,  but  also  because  of  its  large  capacity. 
Except  for  the  concentrates  taken  out  by  the  flotation 
cells,  each  machine  handles  the  entire  tonnage  of  one 
unit,  or  800  tons  per  clay.  The  classifier  consists  essential- 
ly of  two  18-in.  belts,  running  parallel  to  each  other  and 
so  arranged  that  the  return  belts  run  entirely  clear  of 
the  settling  surface,  the  rough  classification  being  carried 
on  sufficiently  far  below  the  surface  so  as  to  cause  no 
disturbing  currents.  This  is  made  possible  by  the  use  of 
four  pulleys — one  at  the  discharge  end.  two  at  the  feed 
nid  (.me  vertically  above  the  other),  and  one  at  the 
center  near  the  bottom,  where  the  slope  begins.  The 
distance  between  head  and  tail  pulleys  is  39  ft.  The 
direction  of  travel  of  the  return  belts  is  horizontal,  but 
on  passing  over  the  upper  tail  pulley  it  becomes  vertical. 
The  belt  thus  enters  the  pulp  perpendicular  to  its  surface. 
At  the  bottom  of  the  tank  its  direction  is  again  changed 
by  the  lower  tail  pulley  to  the  horizontal.  It  travels  thus 
to  the  center  of  the  tank,  wdiere  the  belt  with  its  load 
passes  under  another  pulley  and  starts  up  a  20°   slope 


ELEVATION 

MILLS   IX   CLOSED   CIRCUIT  WITH   DORR  CLASSIFIERS 


All 


pulleys 


are    id' 


toward    the    discharge    ( 
diameter. 

An  adjustable  overflow  launder  mi  each  side  of  the 
tank,  having  a  combined  lip  length  of  52  ft.,  carries  off 
the  slimes.  The  effective  settling  area  of  the  tank  is 
25x4  ft.,  or  100  sq.ft.  The  overflow  is  5  ft.  above 
the  bottom  horizontal  belt.  The  two  sets  of  submerged 
pulleys  are  mounted  on  shafts  running  in  watertight 
bearings  supported  by  the  sides  of  the  tank. 

Tailing  System  Uses  200-Ft.  Dorr  Thickener 

The  conservation  of  the  water  supply  is  imperative, 
and  it  was  for  this  reason  that  the  extensive  tailing- 
settling  and  return-water  system  was  installed.  The 
water  is  reclaimed  at  the  concentrator  and  at  the  tailing 
dams.  The  equipment  at  the  concentrator  consists  of 
three  100-ft.  and  one  200-ft.  Dorr  thickeners,  and  a  large 
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dewatering  box  L7xl09  ft.  The  overflew  from  tin-  SO-ft. 
concentrate  tanks  is  also  turned  into  the  return  system. 
The  dewatering  box  handles  onlj  the  table  tailing,  the 
low  from  ii  being  further  settled  m  three  of  the 
60-ft.  Dorr  thickeners.  The  ovi  rflow  from  all  tanks  goes 
to  a  210,000  gal.  concrete  sump,  from  which  ii  is  pumped 
(d  a  60-ft.  diameter  steel  tank  of  Like  capacity  on  the 
shop  level  above  il icentrator. 

The  return-water  pump  "equipmenl  consists  of  four 
vertical  triplex  pumps  direct-driven  through  gearing  by 
LOO-hp.  synchronous  motors.  Each  pump  lias  a  capacity 
of  2,000  gal.  per  min.  and  works  againsl  a  bead  of  1 13  ft. 

The  water  reclaimed  from  behind  the  dam.  shown  in 
Fig.  1,  is  at  present  handled  by  a  3,000-gal.  two-stage 
centrifugal  pump  so  arranged  that  ii  ran  be  moved  up 
a  skidway  as  the  water  level  of  the  pond  behind  the  dam 
rises. 

Dobs  Thickener  of  200  Ft.  Dia  heti  u 

The  200-ft.  Dorr  thickener  is  the  largest  single  unit 
that  has  ever  hem  installed  and  is  therefore  interesting 
from  a  mechanical  standpoint.  The  thickener  has  not  yet 
Keen  erected,  but  at  tins  tune  the  designs  are  complete. 
It  n msisls  essentially  of  a   reinforced-concrete  tank  200 


FIG.  4.  BALLIIII. I,  AND  MOTOR  CONTROL  FLOORS 

ft.  in  diameter  with  the  bottom  sloping  toward  the  center 
and  having  a  depth  at  the  outside  of  t  ft.  3  in.  The 
feed  is  delivered  to  the  center  of  the  tank  through  a 
launder  supported  by  a  107-ft.  steel  truss.  At  the  center 
of  the  tank  is  a  steel-plate  pivot,  18  ft.  high  upon  which 
is  mounted  the  drive  drum.  To  this  drum  are  fastened 
four  short  rakes  (two  24-ft.  and  two  35-ft.)  and  the 
driving  truss,  which  in  turn  carries  two  long  rakes,  10 
ft.  apart  and  100  ft.  in  length.  The  slope  of  the  bottom 
of  the  tank  varies,  being  2-fa  in.  per  it.  near  the  center. 
1%  in.  per  ft.  for  the  length  of  the  short  rakes  and  the 
inner  16  ft.  of  the  long  rakes,  and  the  remainder  1  in. 
per  ft.  The  driving  truss  is  completely  submerged  except 
the  outer  end,  which  rests  on  a  circular  track  on  the 
,  tank  wall.  The  driving  mechanism  is  placed  at  the  outer 
'end  and  consists  of  a  o-hp.  motor  connected  through 
gearing  to  a  single  24-in.  plain  tread  driver.  Two  similar 
wheels  are  placed  10  ft.  on  each  side  of  the  driver  to 
distribute  the  weight.     The  weight  of  the  driving  truss 


provide    ssary  traction.     Tin    thii  !  i  i  •  d   pro* 

is  drawn  off  thro  innulai   nit  i  enter 

and  1 1 vi  rflon    it  two  diam  te  points  on 

periphery  of  the  tank. 

Various    possibilities    \  ated    for    furnishing 

water  to  this  plant.    To  insure  a  Bupply,  sufficient  ground 
and  water   rights  «ere  early   purchased    at    Wheatfields, 

alnuit   r>  mi.  from  the  mill   site  and   i  ,0 t.  lowei    in 

elevation.     Bi  fore  ie\  eloping  this 
decide]  to  prospei  t  on  the  flat  below  the  tailing-sti 
site.     Wells  were  sunk  at    various  points   until   the 
location  bad  been  determined,  which  is  '."^  mi.  from  the 
mill,    t30  ft.  lower  and  at   the  junction  of  two   ' 
drainage  channels  receiving  their  supply    from  the  Pinal 
Mountains  sonic   III  mi.  away  and    1.000  ft.  higher.     Here 
six  wells  have  been  sunk  and  24-in.  multi  stag    turbine 
well  pumps  installed.    These  deliver  through  wooden  pipe 
lines  to  a  common  steel  sump  tank  having  a  capacity  of 
235,000  gal.     Each  well  pump  is  belt-driven  b]  a   150-hp. 
vertical  motor  and  delivers  a  maximum  of  1,200  gal.  per 
min.        Near   the   sump  tank    is   the   pumping   station, 
which   contains  six    1,200-gal.   pumps  delivering   into  a 
common  20-in,  pipe  line.     These  pumps  arc  horizontal, 
duplex,    double-acting    and    are    direct-driven    th 
herringbone  gears  by  300-hp.  synchronous  motors  taking 
current  at  6,600  volts.     Power  for  the  pumping  station 
and    wells    i-    supplied    by    the    Inspiration-International 
power  house.     A    10-ton   crane  serves   all    parts   ot 
building,    and    is    an  exceedingly    useful    addition    for 
changing  or  repairing. 

The  20-in.  pipe  line  is  1  l.coo  ft.  long  with  a  rise  pf 
520  ft.,  and  delivers  water  to  the  storage  reservoir 
the  concentrator,  shown  in  Fig.  2.  Prom  this  reservoir 
water  is  delivered  to  all  parts  of  the  property.  It.  is 
about  SO  ft.  above  the  concentrator,  1,200  ft.  away  and 
has  a  capacity  of  3,000,000  gal.  An  oval  excavation  about 
20  ft.  deep  was  made  in  the  top  of  a  hill,  and  the  slo 
sides  and  bottom  were  lined  with  concrete.  Two  1  1-in. 
pipe  lines  deliver  the  water  to  the  concentrator,  fully 
supplying  all  needs. 

There  are  two  separate  outdoor  transformer  stations, 

at  the  concentrator  and  one  at  the  mine  plant.     As 

the  two  sources  of  power  arc  rei  eived  at  different  vol 
each   station    requires    two    sets   of   transformers.      Both 
sources  of  power  are  25-cycle  'luce  phase,  the   Reclama- 
tion  energy   being   delivered    at    t0,000    volts    and 
of  the  power  house  at    6,600  volts,   both   being   -i 
down   to   2,200   volts    for   distribution   about    the    plant. 
Both    high-tension    transmission    lines    are    in   dup] 
circuits. 

Skipw  u   Connects  Concentrator  with  Shop 

Ml  shop  wi  '  be   mine   is  di 

the  concentrator  shops,  where  a  very  complel  ment 

is   installed,   comprisin  hirtj    differei 

tools,  all  with  individual  motor  drives,  a    tO-t 

traveling   the    entire    length    of    the    building, 
necessary  facilities   for  locomotive  repairs,  several  weld- 
ing outfits  for  various  i  lasses  of  work,  and  a  forge  shop 
equipped  with  both  oil  and  i  The  warehouse 

and  . ■!  ■  and  the  locomotive  roundhousi    occupy 

ds  of   the  shop  building.     A    standi 
track  through  thi  the  building  permits  running 

cars  either  into  the  shop  or  through  the  shops  into  the 
warehouse. 


4G0 


ENGINEERING  AND  MINING  JOURNAL 


Vol.   102.  No.   11 


The  shop  level  is  22  ft.  above  the  upper  floor  of  the 
concentrator.  Communication  is  had  between  the  two 
buildings  by  the  inclined  skipway  which  occupies  one 
end  of  the  concentrator,  this  connecting  to  the  shops  by 
a  well  through  which  material  can  be  transferred  either 
into  the  shops  from  the  mill  for  repairs,  or  into  the  mill 
from  railroad  ears. 

Switchbacks  and  Railway  Equipment 

The  railroad  facilities  comprise  the  main  line  and 
several  spurs,  the  total  length  being  about  10  mi.  All 
equipment  is  standard  gage.  The  lines  connect  the  several 
units  of  the  surface  plant;  the  pumping  plant  and  the 
Live  Oak  Division,  however,  are  reached  via  the  Arizona 
Eastern.  On  accounl  of  the  topographical  conditions,  it 
was  necessary  to  use  switchbacks  to  make  the  grade 
between  the  Arizona  Eastern  on  the  flat  and  the  con- 
centrator, some  400  ft.  higher.  The  switchbacks  provide 
for  handling  six  cars.  The  extremes  of  grade  and 
nirvatnre  on  this  line  arc  \('/t  and  12°  respectively.  The 
line  that  connects  the  mine  and  the  mill  has  a  grade  of 
0.3 %   in  favor  of  the  load. 

The  six-wheeled,  side-tank  type  of  locomotive  is  used. 
Two  are  used  on  the  mine  line  (these  have  a  weight  on 


FIG.    5.      CENTRIFUGAL   All;    COMPRESSOR       • 

the  drivers  when  loaded  of  112,000  lb.),  and  a  third  is 
on  the  low  line  which  has  a  corresponding  weight 
of  '.'00.000  lb.,  the  latter  being  equipped  with  a  super- 
heater and  Walsehaert  valve  gears,  oil  burners  being  used 
on  all.  The  ore  cars  are  of  the  Ingoldsby  patent  dump 
type,  have  a  capacity  of  (10  tons  and  a  train  length  of 
33  ft.  They  are  of  all-steel  construction  and  weigh  about 
22  tons  eai  h. 

Electric  haulage  on  the  mine  division  was  at  one  time 
i  rid.  but  lor  the  Bake  of  uniformity  of  the  several 
be  idea  was  abandoned. 

Slhe©^=»Mnc§i  ProdtmctLnoia  nia  119315 

The  quantity  of  sheet  mica,  rough-trimmed  and  cut, 
produced  in  the  United  States  in  1915  is  smaller  than 
that  for  any  of  th  12  preceding  years,  hut  the  value  of 
the  product  is  the  highesl  ever  recorded.  Statistics  col- 
lected by  the  United  States  Geological  Survey,  recently 
published,  show  thai  high  prices  have  produced  a  pros- 
perous condition  in  th.'  mica-mining  industry  in  certain 
parts  of  the  country. 


The  average  price  of  sheet  mica  in  1915  was  68c.  per  • 
lb.,  compared  with  50c.  per  lb.  in  1914  and  21c.  per  lb. 
in  191. '5.  The  total  value  of  all  sheet  and  scrap  mica 
produced  in  1915  was  $428,769,  a  value  exceeded,  though 
but  slightly,  only  by  that  for  1913.  Scrap  mica  did  not 
change  much  in  value.  North  Carolina  produced  more 
than  half  the  output.  New  Hampshire,  Idaho  and  South 
Dakota  being  relatively  the  next  largest  producers.  There 
was  a  small  production  of 'lepidolite  (a  lithia  mica)  in 
California,  of  elinochlore  (a  chlorite  related. to  mica)  in 
Georgia,  and  biotite  in  Colorado. 

The  report  on  mica  in  1915,  by  W.  T.  Schaller,  can 
he  had  by  applying  to  the  Director  of  the  United  States 
Geological  Survey,  Washington,  D.  C. 


oomaniaj 
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An  interesting  method  of  deblooming  mineral  oils  (de- ' 
priving  them  of  their  power  of  fluorescing)  has  recently 
been  patented  by  T.  T.  Gray,  of  Elizabeth,  N.  J.  (U. 
S.  Pat.  No.  1,158,205).  The  hydrocarbon  to  be  treated 
is  subjected  to  the  simultaneous  action  of  oxygen  and 
ultra-violet  light  in  a  still.  The  temperature  is  some- 
what elevated,  from  50°  to  300°  C.  according  to  the 
character  of  the  oil,  and  pressures  exceeding  normal  are 
also  often  used.  Certain  catalytic  agents,  such  as  finely 
divided  or  reduced  metals  and  salts,  also  assist  the  conver- 
sion, caustic  soda  and  potash  being  very  active.  As  the 
ordinary  trade  method  of  detecting  adulteration  of  animal 
and  vegetable  oils  with  mineral  has  been  to  look  for 
fluorescence,  it  is  evident  some  other  test  will  have  to  be 
depended  on  if  the  Gray  process  becomes  widely  used. 

IRi§|]h<t  ft©  FoEEow  Mairaes'aE  Veiia 

By  A.  L.  H.  Street* 

A  zone  or  belt  of  limestone  lying  between  a  hanging 
and  a  foot  wall  of  quartzite  and  through  which  a  mineral 
streak  containing  orebodies  can  be  traced  is  a  vein,  within 
the  rules  of  law  which  permit  the  owner  of  a  mining 
claim  in  which  a  vein  apexes  to  follow  it  on  its  dip,  held 
the  United  States  Circuit  Court  for  the  District  of  Utah, 
in  the  case  of  Wall  vs.  United  States  Mining  Co.,  just 
reported  on  page  613,  232  Federal  Reporter.  But  it  is 
also  decided  in  the  same  case  that  where  a  fissure  chang- 
ing the  formation  of  the  land  crosses  a  mineral  vein,  the 
owner  of  the  claim  in  which  the  vein  apexes  is  not  entitled 
to  pursue  it  beyond  the  fissure. 


Tungsten    Ore    Exports   From   the    Federated    Malay    States 

in  1915  included  234  tons  of  wolframite  and  57  tons  of  scheelite, 
according  to  the  anmial  report  of  Mine  Warden  \V.  Eyre 
Kenny.  The  exports  were  about  the  same  as  in  1914.  Tung- 
sten ores  aggregating  about  405  tons  were  imported  from 
other  countries  and  reexported  after  treatment,  and  are  not 
included  in  the  above-quoted  figures.  Mr.  Kenny  remarks 
that  it  is  not  generally  realized  that  tungsten  ores  do  not 
occur  in  the  Federated  Malay  States  in  defined  deposits  and 
that  by  far  the  greater  bulk  is  found  in  small  quantities, 
irregularly  intermixed  with  tin  ore  and  valueless  matter. 
These  facts  render. it  impossible  to  obtain  any  large  i increase 
in  output.  Every  effort  has  been  made  to  stimulate  produc- 
tion. Export  duty  has  been  suspended,  special  terms  have 
been  given  to  prospectors,  and  also  as  regards  mining  rights, 
though  the  high  price  thai  ruled  would  under  different  natural 
conditions  have  been  sufficient  to  augment  production. 


•Attorney  at  law,  829  Security  Building,  Minneapolis,  Minn. 
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SYNOPSIS — Discussion  of  work  as  it  progressed, 
giving  the  methods  that  had  to  be  abandoned  and 
the  reasons  why,  and  the  new  methods  adopted. 
Least  advance  for  one  month  for  lOxSO-ft.  raise 
was  68  it.,  and  maximum  advance  was  128  ft. 

The  driving  of  a  shafl  raise  was  undertaken  by  contract 
for  the  Britannia  Mining  and  Smelting  Co.,  Britannia 
Beach,  B.  C,  at  its  Tunnel  Camp.  Before  and  during  the 
prosecution  of  this  undertaking  we  were  unable  to  avail 
ourselves  of  the  advice  or  assistance  of  anyone  who  had 
had  actual  experience  along  this  line  on  so  large  a  scale. 
Needless  to  say,  we  encountered  innumerable  problems 
and  difficulties,  solutions  of  which  we  had  to  work  out 
ourselves.  Some  of  these  were  solved  quickly,  but  others 
required  considerable  time.  Changes  in  methods  were 
made  constantly  during  the  first  few  mouths,  progress 
being  slow  at  times,  but  after  the  400-ft.  level  was 
reached,  consistent  improvement  took  place.  When  our 
'  contract  was  canceled,  owing  to  conditions  caused  by  the 
'  present  war,  we  were  at  about  the  900-ft.  mark,  and  to 
1  the  best  of  my  knowledge  the  completion  of  the  work 
involved  no  further  serious  difficulties.  looking  back- 
ward, we  see  what  our  lack  of  experience  meant  in  the 
'  way  of  expense  and  lost  time,  so  it  is  with  the  hope  that 
someone  else  may  be  able  to  gain  profit  from  a  detailed 
account  of  some  of  our  experiences  that  I  submit  these 
details. 

The  contract  called  for  the  driving  of  a  raise  10x20  ft. 
in  the  clear,  1,200  ft.  high;  candles,  all  tools,  blacksmith 
work  and  compressed  air  to  lie  furnished  by  the  company; 
contractor  to  supply  powder,  caps  and  fuse,  labor  for 
breaking  ground  and  placing  muck  in  the  chute;  company 
to  remove  muck,  do  all  timbering,  maintain  pipe  lines, 
furnish  hoistmen  and  do  all  tramming.  The  original 
plan  was  to  have  the  contractors'  men  work  during  the 
afternoon  and  graveyard  shifts,  timbermen  employed  by 
the  company  to  work  on  the  day  shift.  This  plan  was 
,  discontinued  almost  immediately  owing  to  the  timbering 
i  interfering  with  the  drilling  and  vice  versa.  The  con- 
tractors then  put  on  three  shifts  of  men  doing  both  drill- 
,  ing  and  timbering,  the  time  required  for  the  latter  being 
charged  to  the  company.  There  were  four  of  these  men 
on  each  shift.  My  partner  and  I  (the  contractors)  each 
came  on  for  eight  hours,  but  so  arranged  that  we  super- 
vised the  work  for  the  major  portion  of  each  of  the  three 
shifts. 

The  raise  was  divided  into  two  compartments  and  man- 
way;  the  manway  was  maintained  as  such  throughout, 
.  carrying  ladderway,  1-in.  air  line  and  16-in.  ventilating 
pipe  from  a  suction  fan.  The  middle  compartment  was 
used  as  a  chute  and  the  remaining  compartment  for  hoist- 
ing. Six-foot  sets  were  used,  10xl2-in.  wall  and  end 
plates,  10xl2-in.  dividers,  12xl2-in.  corner  posts,  10x12- 
in.  wall  posts  and  6x8-in.  center  or  guide  posts.  Sets  were 
lagged  with  2xl2-in.  material  and  middle  or  chute  com- 
partment lined  with  3xl2-in.  The  only  serious  damage 
•     that  occurred  to  the  timber  consisted  of  two  broken-wall 

•Foreman  Vantrent  Mining  Co.,  Vantrent,   Calif. 


plates  and  one  broken  divider.  Chute  lips  were  built  of 
3xl2-in.,  equipped  with  halfmoon  or  arc  gates  operated 
with  5-ft.  levers. 

The  first  two  sets  above  I  he  tunnel-level  Station  set  were 

hoisted  by  hand,  block  and  tai  kle  being  used.  The  first 
hoisting  equipment  consisted  of  a  small  air  hoist,  %-in. 
i  able  and  600-lb.  bucket.  The  cable  passed  under  a  ■'■■  li 
in.  roller  on  the  front  wall  plate  of  the  station  set,  up 
through  an  8-in.  snatch  block  hooked  on  a  chain  around 
the  center  bulkhead  piece  and  down  to  the  bucket.  The 
original  bulkhead  was  of  12xl2-in.  timber  8  ft.  lone-  over 
the  hoisting  compartment  and  5  it.  Ion-  over  the  manway. 


METHOD  OF  BREAKIX"!  CONTINUITY  OF  ROCK  CHUTE  AT 
200-FT.  INTERVALS  BY  ROCK  PENS  AT  STATION  SETS 

This  bulkhead  was  laid  from  the  dividers  to  the  end 
plates.  Over  the  chute  compartment  from  wall  plate  to 
wall  plate  were  placed  three  round  timbers  12-in.  diam- 
eter; one  at  each  side  to  protect  the  dividers  and  one  in 
the  middle,  forming  a  grizzly.  This  grizzly  prevented 
large  rocks  from  falling  into  the  chute  and  causing 
trouble  at  the  gate.  It  did  its  work  so  well  that  on  a 
number  of  o<  casiohs  after  blasting,  access  to  the  raise  was 
obtained  only  after  hours  of  breaking  and  barring  down 
some  of  these  same  large  rocks.  Continued  blasting  even- 
tually destroyed  round  timbers  and  they  were 
never  replaced,  I  b  compartment  being  left  open. 
Big-breaking  ground  was  encountered  at  tunes,  but  was 
taken  through  the  chute  lips  by  barring  and  light  bull- 
dozing. 

The  first  serious  problem  to  engage  our  attention  was 
that  of  the  bulkhead  and  muck.  After  blasting  a  round 
of  holes,  the  mink  was  found  piled  up  over  the  manway 
end  about  6  ft.  high  and  about  8  ft.  on  the  long  bulkhead. 
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Tn  the  desire  to  crowd  the  work,  the  men  hurried  back 
after  the  blasting  and  by  working  in  the  bad  air  their 
reased  that  it  required  between  three 
and  four  hours  to  'lean  off  the  muck.  Later  with  a  30- 
inin.  allowance  for  the  air  to  clear,  this  same  type  of 
bulkhead  was  (leaned  in  from  1%  to  2  hr.,  and  the  men 
were  in  much  better  shape  for  the  vest  of  the  shift. 

The  length  of  time  required  for  this  operation  caused 
i  slanting  bulkhead.  Over  the  corner  posts 
on  tin'  manwaj  end  were  placed,  on  end.  two  12xl2-in. 
i  in.  long,  and  on  these  a  12xl2-in.  stringer,  9  ft. 
long  was  laid.  Bulkhead  pieces,  1  ft.  longer  than  for- 
merly used,  were  laid  from  this  stringer  to  the  divider  and 
I  iie  chute  compartment  and  wedged  in  place 
to  prevent  sliding.  The  same  was  done  with  the  longer 
bulkhead  over  the  hoisting  compartment,  30-in.  blocks 
being  used.  The  muck  banked  up  to  a  certain  extent  on 
this  type  of  bulkhead,  but  aided  by  the  inclines,  the  men 
were  able  to  clear  it  in  about  45  min.  However,  the  time 
required  to  construct  and  dismantle  these  inclines  more 
than  counterbalanced  the  gain  in  mucking  time.  Inci- 
dentally there  were  two  more  large  timbers  to  be  handled 
and  disposed  of  during  timbering  operations.  Another 
feature  caused  delay:  in  the  confusion  incidental  to  tim- 
bering, the  20-  and  30-in.  blocks  were  not  watched  care- 
fully and  one  or  more  might  be  used  in  blocking  the  new 
i  t.  This  would  not  be  discovered  until  the  time  to  rig 
the  bulkhead  again,  and  considerable  time  would  be  lost 
ending  down  for  new  ones.  It  was  suggested  that  they 
should  have  Ik  en  painted  a  bright  red.  After  a  fair  trial 
we  reverted  to  the  original  flat  bulkhead,  which  was  used 
from  then  on. 

Timbering  with  the  first  hoisting  equipment  was  a  slow 
procedure.  I  shall  later  describe  the  same  operations 
with  the  equipment  installed  when  we  reached  the  400 
level.  A  comparison  will  show  what  a  large  amount  of 
time  was  lost  by  the  first  methods,  and  our  experience 
proved  that  the  better  system  could  have  been  used  after 
the  raise  was  up  35  or  40  ft. 

During  the  bulkhead-clearing  period  the  rock  in  the 
chute  was  naturally  kept  drawn  down  and  care  was  taken 
to  have  the  muck  about  8  ft.  below  the  level  of  the  top  set 
at  the  completion  of  this  operation.  The  bulkhead  was 
then  torn  up,  the  shorter  sections  being  double-decked 
over  the  manway  and  the  longer  pieces  laid  crossways  over 
the  chute  from  wall  plate  to  wall  plate.  During  the 
of  using  the  grizzly  and  slanting  bulkhead,  this 
pile  seri  ed  the  timbermen.     A  few  trials 

us  to  arrange  these  timbers  so  as  to  clear  the 
daps  for  the  posts  and  not  require  moving  until  the  lag- 
ging was  put  in.  At  this  time  the  bulkhead  was  raised 
to  the  top  of  the  new  set  and  timbering  completed. 

It  was  found  advat  i  la    a  B ing  of  2xl2-in. 

planks  bi  Is,  and  since  these  were  of 

■    .'ular   lagging,    they    were 

easily  1  I  carried   up  with  the  bulkhead. 

d  the  final  sifting  of  fine 

muck  from  i  tise,  gave  the  men  secure 

■  ulkhead,  and  were  used 

aporai  ;!  >■    oisting  compartment 

during  timbei 

Prior  to  clea  '—with  the  muck  over  the 

hoisting  compartment  furnishing  a  footing — a  temporary 
hoisting  stull  of  round  timber  6  or  8  in.  diameter  was 
placed  in   positioi  t   the  hoisting  com- 


partment as  close  to  the  back  as  possible,  giving  an  aver- 
learanee  above  the  top  of  the  last  set  of  about  12  ft. 
A  light  chain  was  fastened  around  the  middle  of  this 
stull.  All  but  the  center  piece  of  the  long  bulkhead  hav- 
ing been  disposed  of,  the  cable  was  pulled  up  and  the 
snatch  block  moved  up  from  the  chain  around  the  bulk- 
head timber  to  the  chain  on  the  hoisting  stull.  An  eye- 
bolt  was  soon  substituted  for  the  chain  around  the 
bulkhead  timber.  For  the  first  hundred  feet  this  cable- 
hoisting  operation  entailed  no  difficulties,  the  crew  of  four 
being  able  to  do  it  by  hand.  Later,  the  bucket  was  landed 
on  a  staging  three  sets  from  the  top,  the  block  and  tackle 
attached  to  a  sling  above  the  hoisting  stull.  a  special  cable 
clamp  bolted  on  the  lead  line  of  the  cable  20  ft.  clown,  the 
block  hooked  into  this  clamp  and  the  cable  pulled  up  the 
required  distance  to  slip  over  the  snatch  block. 

The  posts  were  hoisted  first  in  the  bucket,  two  at  a 
time,  and  placed  in  position.  Next  came  the  wall  plates. 
For  these  the  bucket  was  taken  off  and  the  cable  hooked  to 
a  timber  clevis  in  the  lower  end  of  the  plate.  The  timber 
was  held  in  a  vertical  position  by  a  rope  lashed  around 
the  cable  and  plate  at  the  upper  end.  To  aid  in  pulling 
back  the  cable,  a  150-lb.  weight  was  attached  by  chain  and 
hook.  The  wall  plate  was  then  hoisted  until  the  the  upper 
end  ilea  red  the  last  set  about  8  ft.,  the  rope  around  the 
upper  end  then  being  removed.  Further  hoisting  pulled 
the  plate  to  a  horizontal  position  across  the  bulkhead 
piled  over  the  chute.  The  manway  end  was  then  placed 
on  the  corner  post  and  the  plate  swung  into  position  with 
the  aid  of  the  hoist. 

The  end  plates  and  dividers  were  handled  in  the  same 
way  but.  being  shorter  and  lighter,  were  readily  placed  in 
position  after  being  hoisted  to  the  top.  Wedges  and 
blocks  were  then  hoisted  in  the  bucket,  requiring  about 
five  trips.  The  set  having  been  blocked,  the  bulkhead, 
grizzly,  etc.,  were  raised  to  the  top  of  the  new  set,  thus 
making  room  for  piling  ami  putting  in  the  lagging.  At 
first  the  bulkhead  was  lifted  by  hand,  but  later  by  the  use 
of  a  honk  and  chain,  this  was  done  with  the  hoist.  Eight 
trips  were  required  for  the  2xl2-in.  material.  Next  the 
center  or  guide  posts  were  put  in — one  trip  for  these — 
and  finally  the  3xl2-in.  chute  lining,  taking  six  trips. 
When  putting  in  this  lining  two  pieces  were  left  out  oil 
the  manway  and  two  on  the  hoisting-compartment  side 
of  the  chute.  Between  these  two  openings  2xl2-in.  lagging 
was  laid  over  the  chute  ami  on  this  was  placed  a  short 
ladder  which  furnished  convenient  access  to  the  top  from 
either  side.  In  the  manway  a  small  platform  of  2x12 
plank  was  maintained  on  the  second  set  for  storing  vari- 
ous tools  when  not  in  use. 

Drilling  with  Watch  Stopers 

The  timbering  completed,  the  cable  hoisting  operation 
was  reversed,  platform  and  bulkhead  placed  in  position 
and  another  round  drilled.  At  this  point  another  advan- 
tage of  the  2-in.  platform  became  evident.  In  the  event 
of  the  back  not  being  high  enough  for  good  drilling  from 
the  bulkhead,  a  section  could  be  moved  to  one  side  and  the 
leg  of  the  machine  set  on  the  flooring.  Thus  a  12-in. 
variation  in  the  height  of  the  drilling  platform  was 
always  available. 

The  machines  used  were  of  the  16V  Waugh  stopel 
sprayer-attachment  type  using  1%-iu.  cruciform  steel. 
The  average  round  was  38  holes,  ranging  from  6^-ft. 
corner  and  end  holes  to  8-ft.  cuts.     An  ordinary  V  cut 
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was  used,  two  machines  drilling  in  eai  h  end,  the  cul  holes 
practically  meeting  over  the  chute.  Tins  style  of  round 
was  used  throughout.  Eloles  were  fired  with  time  fuse 
and  the  entire  round  blasted  at  once.  The  amount  of 
powder  used  for  each  round  averaged  200  lb.  of  lo'/('  low- 
freezing  gelignite,  which  proved  to  be  the  must  satisfac- 
tory. The  drilling  offered  no  serious  problems,  and  with 
the  exception  of  some  hard  ground  encountered  between 
the  400  and  600,  was  always  done  in  reasonable  time. 
During  this  stretch  some  rounds  required  from  four  to 
six  shifts  to  drill.  Frequently,  however,  rigging  was 
pulled  up  with  dialling  completed  and  the  machines  down 
within  an  8-hr.  shift.  The  best  time  made  on  a  complete 
cycle  of  operations — drilling,  blasting,  mucking  and  tim- 
bering— was  a  trifle  over  24  hours.  The  aim  was  to  break 
a  6-ft.  round,  thus  advancing  the  hack  the  height  of  a 
set  of  timber.  The  experimenl  was  tried  of  breaking  two 
and  three  rounds  and  then  timbering,  to  save  time  in 
mucking  off  the  bulkhead.  Again  the  original  plan  was 
found  to  be  the  better,  as  the  time  required  to  put  up 
and  dismantle  a  substantial  stull  staging  capable  of  sup- 
porting four  men,  machines,  steel,  water  kegs,  etc.,  was 
greater  than  that  required  to  do  the  mucking. 

Level  stations  were  cut  every  200  ft.;  the  200,  400  and 
600  being  in  the  hanging  wall  and  the  800  in  the  foot 
wall.  The  last  was  cut  with  no  difficulty.  In  cutting  the 
'.'(Hi.  we  advanced  the  raise  to  about  the  220-ft.  mark, 
timbered  to  the  level  of  the  station,  then  came  back  and 
rut  out  the  station  with  piston  machines.  The  size  of  this 
hanging-wall  face  caused  it  to  slab  oil'  rather  badly,  prac- 
tically to  the  back  of  the  raise,  and  the  ground  bad  to  be 
watched  carefully  during  the  drilling  and  timbering.  At 
the  400  and  600  the  raise  was  carried  only  about  10  ft. 
above  the  station  level  and  then  the  entire  station  was  cut 
out.     The  raise  was  then  advanced  10  ft.  more  and  the 

i  raise  station  sets  put  in.   Next,  the  back  of  the  station  was 

|  plugged  oil'  carefully  with  the  stopers  and  the  station  tim- 
ber put  in.  This  method  did  away  with  the  trouble 
previously  mentioned. 

Breaking;  the  Continuity  or  Rock  Chute 
About  the  time  we  reached  the  first  level  at  •-'on  ft.,  a 
chute  problem  developed.  When  drawing  the  muck,  it 
was  found  that  the  rock  did  not  move  down  the  chute 
gradually  except  at  the  lower  part.  The  upper  150  ft. 
subsided  as  a  whole  in  a  series  of  falls,  the  entire  column 
of  broken  rock,  roughly  6x7x150  ft.,  dropping  a  foot  or 

'two  at  a  time.  The  effect  of  these  blows  or  jars  was 
received  for  the  most  part  on  the  Iowesi  sections  of  the 
chute.     Kventually  the  dividers  slewed   signs  of  giving 

;  way  and  the  query  naturally  arose:  "What  will  happen 
when  we  have  a  600-  and  800-ft.  column  of  rock  doing 
this?"  It  was  finally  decided  to  break  the  chute  at  each 
level,  dividing  the  whole  into  Tin i t s  of  200  ft.  Also  the 
lower  sections  had  to  be  reinforced  by  putting  in  spreaders 
or  Inaces  in  both  manway  and  hoisting  compartments. 
Round  poles  about  8  in.  diameter  were  placed  between 
dividers  and  end  plates,  1".'  in.  from  the  wall  plates  and 
parallel  to  them.  This  decreased  the  area  of  the  hoisting 
compartment  considerably,  but  did  the  work.  The  break 
in  the  chute,  illustrated  by  the  accompanying  sketch,  was 
made  in  the  following  manner:  The  raise  station  set  posts 
were  14  ft.  long,  and  so  7  ft.  above  the  dividers  of  the 
collar  set  were  placed  two  10xl2-in.  bearers,  supported 
by  3xl2-in.  lagging  spiked  to  the  inside  faces  of  the 
wall  posts.     Across  the  chute  compartment  on  these  two 


pieces  was  laid  a  bulkhead  of  1  I  -in.  round  timber.    This 
was  covi  ugles  with  a  door  of  3xl2-in.    From 

this  floor  up  the  regular  chute  lining  was  put  in  except 
at  the  station  side.    On  this  side  a  chute  similar  to  the  oni 

at  the  tunnel  level  was  built.    The  fine  muck  from  subse- 
quent   rounds  formed  a  bottom  on  the  bulkhead.     Ro 

drawn   from  this  chute   fell    to  the   II '  of  the     t 

1  Erectly  under  this  chute  was  i  onstrui  ted  a  thr sided 

pen  extending  out   into  the  station  1    ft.  from  the 

•station  set,  of  the  same  width  as  the  middle  or  chute  ,■ 

partment  and  6  ft.  high;  3xl2-in.  plank  were  used.     The 
side  toward  the  raise  being  open,  roi  k  tailing  on  the  floor 

of  this  corral  fori I  an  inclined  bottom  and  rolled  bai 

into  the  chute  compartment  below. 
This  system  made  each  200  ft.  unit  independent  of  the 

others  except    that    the   firsi    unit    bad   to  be  pulled  before 
the  second  could  be  drawn,  the  second   before  the  third 

and  so  on.    Occasionall)  - e  of  the  lining  boards  broke. 

but   these  were   reinforced    from    tl utside.      About    the 

fifth  month  of  work  the  lining  of  the  firsi  two  units  was 
found  to  have  worn  very  thin.  The  lowest  chute  was 
emptied,  and  a  new  lining  2x12  in..  12  ft.  long,  was  spiked 
on  over  the  old.  The  work  was  done  from  the  bottom  up. 
access  to  the  chute  being  gained  by  knocking  out  two  oi 
the  lining  boards  on  the  hoisting-compartment  side  even 
other  set.  The  first  unit  having  been  repaired,  the  second 
was  fixed  in  a  similar  manner.  Breaking  the  continuity 
of  the  chute  thus  relieved  the  excessive  strain  on  the  tim- 
ber. The  reinforcing  braces,  however,  were  put  in 
throughout.  The  completion  of  each  unit  meant  another 
chute' to  be  operated,  hut  there  was  ample  time  to  do  all 
the  necessary  drawing  during  the  drilling  operations 
rock  in  the  chutes  being  lowered  sufficiently  to  accommo- 
date that  broken  by  the  next  round.  Experience  ei 
us  to  gage  this  quite  accurately. 

Ventilation  gave  us  practically  no  trouble.  The  16-ir. 
ventilating  pipe  was  kept  within  (!  to  IS  ft.  of  the  bulk- 
head in  the  manway.  The  suction  fan  always  being  in 
operation,  there  was  a  steady  current  id'  air  passing  up 
the  hoisting  compartment,  across  the  chute  compartment 
in  the  last  set  and  down  the  manway  into  the  ventila 
pipe.  Just  before  blasting,  the  end  of  one  air  hose  was 
fastened  inside  tiie  chute  compartment  pointing  upward 
ami  protected  by  blocks  or  wedges  nailed  around  it.  The 
compressed  air  turned  on  from  this  hose  after  the  fuses 
had  been  spit  started  the  smoke  ind  gas  downward,  ana 
immediately  below  the  level  of  the  bulkhead  it  was  caught 
by  the  cross-curreni  of  air  mentioned  and  carried  away 
by  the  ventilating  pipe. 

Improved  Hoisting  Gear 

Work  was  carried  on  for  two  months  or  so  with  the 
bucket,  then  we  put  into  use  what  we  called  a  "go-devil." 
This  was  simply  a  cage  or  framework  of  strap  iron,  Ih'.'li 
in.  by  G  ft.  6  in.  This  "go-devil"  traveled  the  same  as 
the  bucket,  no  guiding  apparatus  being  used.  Hoisting 
was  facilitated  to  a  certain  extent,  lagging,  blocks,  wedges, 
steel,  etc.,  being  sent  up  in  larger  quantities.  At  the  time 
the  400  station  was  completed,  new  hoisting  equipment 
was  installed,  consisting  of  a  much  larger  Htiele-drum  air 
hoist,  3,000  ft.  of  :;rin.  c.ihle  and  a  cage.  The  cage  was 
similar  in  construction  to  the  ordinary  mine  cage  with 
3"2x50-in.  floor  space.  A  new  head  gear  was  constructed 
.10  in.  timber  carrying  a  22-in.  sheave-wheel.  A 
•.'?-in.  traveling  sheave  replaced  the  roller  at  the  foot  of 
the   raise.      ""Business    picked    up"    immediately    in    the 


4.64 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  102,  No.   11 


hoisting  operations.  The  dead  gear,  called  the  "cathead," 
1 1  0nd  sel  from  the  top,  supported  by  the 
wall  plates.  This  allowed  the  cage  to  be  pulled  up  level 
with  the  fourth  set  of  plates  from  the  top.  A  portable  12- 
ft.  ladder  hung  by  iron  hooks  or  dogs  from  the  "cathead" 
Bet  enabled  the  men  to  climb  from  the  cage  to  the  hole 
in  the  chute  lining.  Four  men  proved  to  be  just  the  right 
number  to  pass  various  tool,-  and  materials  to  the  top. 
Timber-hoisting  methods  were  now  changed  considerably. 
The  increased  weight  of  cable  and  cage  prohibited  the 
use  of  the  hoisting  stull  and  snatch  block  as  before.  The 
hoisting  stull  was  put  up,  but  with  it  was  used  a  four-way 

nl  tackle  to  raise  timber  from  the  cage  to  the  top. 

i   posts  were  first  taken  up  at  one  trip,  the  two 

wall  plates  at  one  trip,  end  plates  and  dividers  at  one  trip, 

I  .!  wedges  ai  one  trip.  2-in.  lagging  one  trip,  and 
center  posts  and  3-in.  lining  at  one  trip.    Six  trips  were 
required  compared  to  thirty  the  old   way.     Inasmuch  as 
ran  on  guides,  the  hoisting  time  on  each  individ- 
ual trip  was  materially  reduced. 

The  wall  plates  naturally  were  the  most  difficult  to 
handle.  During  the  bulkhead-clearing  operations,  the 
hoistman,  with  one  man  to  help  him,  stood  these  upright 
at  the  foot  of  the  raise  in  the  hoisting  compartment,  one 
at  the  rear  and  one  at  the  front  in  diagonally  opposite 
corners.  By  attaching  a  chain  to  the  cage  and  hooking 
the  lower  end  around  the  plate,  it  was  readily  pulled  into 
this  position  with  the  hoist.  The  plates  were  stood  on 
3-in.  blocks,  which  broughi  the  lower  end  level  with  the 
floor  of  the  cage  when  landed  at  the  bottom  of  the  raise. 
From  this  position  they  were  readily  moved  onto  the  cage 
with  the  aid  of  a  pinch  bar.  After  being  stood  on  the 
cage,  the  top  ends  were  lashed  to  the  hoisting  cable,  a 
separate  rope  being  used  for  each  plate.  The  cage  was 
then  pulled  up  until  the  upper  ends  of  the  plates  barely 
cleared  tin'  "cathead."  A  short  chain  was  hitched 
around  the  plates,  one  at  a  time,  the  Work  and  tackle  from 
the  hoisting  stull  having  been  booked  to  this  chain  and 
the  timber  was  pulled  up  the  remaining  distance  by  hand. 
The  landing  of  the  plate  was  practically  the  same  as 
described  before.  All  the  other  heavier  pieces  were  taken 
up  from  the  cage  in  a  similar  manner,  blocks,  wedges, 
ng  and  lining  being  passed  up  by  hand. 
Maneuvering  the  Hoist  Cable 
Hoisting  the  cable  and  the  "cathead"  was  the  aext 
problem.  By  this  time  the  weight  of  the  cable  had  in- 
creased to  such  an  extent  that  the  old  method  employed 
was  inadequate.     A  diminutive  air  hoist  with  about  100 

3-in.  cable  was  installed  on  the  400  level.  Two  sets 
above  the  station  set  a  snatch  block  was  hung  on  one  of 
the  reinforcing   braces  on  the  same  side  as  the  lead  line 

aain  hoisting  cable.  This  brace  had  to  be  strength- 
ened with  angle  brace.  Another  snatch  block  was  hooked 
into  aii  laced  in  the  collar-set  wall  plate  at  the 

-tat  ion  side.  The  timbering  having 
been  completed,  the  %-in.  eable,  which  had  a  hook 
clamped  on  the  nd,  was  passed  t h rough  these  two  snatch 
blocks  at  lowu  to  the  station  level.     One  man 

s  adjusting.    The  cage  was  then 
pulled  to  th  L  two  lagging  thrown  across 

tne  hoistil  the  hook  on  the  %-in. 

'•i''1''  was  !|  '  P  placed  on  the  lead 

line  of  the  mail  Tinged  signal  the  big 

hoist  was  releasi  ble  pulled  up  about 

20  ft.  by  the  small  h.  • '  „  , ,  ]ocked  on  the 


latter.  At  the  same  time  the  crew  at  the  top  pulled  up 
the  slack  in  the  hoisting  cable  by  hand,  and  secured  it 
with  a  rope.  The  block  and  tackle  from  the  hoisting  stull 
was  then  hooked  into  two  chains  passed  around  the  "cat- 
head," two  being  used  to  maintain  a  better  balance,  and 
it  was  pulled  up  another  set  and  placed  in  position.  To 
allow  the  "cathead"  to  pass  the  wall  plates,  it  was  fouud 
necessary  to  swing  it  diagonally  across  the  hoisting  com- 
partmenl  and  tdt  it  slightly  lengthwise  so  that  one  end 
moved  up  first. 

The  "cathead"  having  been  placed  in  its  new  position, 
the  cable  hoisting  operations  were  reversed,  the  cable 
being  placed  in  the  sheave  wheel  before  the  small  hoist 
was  entirely  released.  Slack  was  then  taken  up  by  the 
main  hoist,  the  cage  cleared,  and  the  %-in.  cable  taken 
down  ami  wound  up  on  the  small  hoist  out  of  the  way. 
When  the  800-ft.  mark  was  reached,  the  small  hoist  was 
transferred  to  the  800  station  and  operations  were  carried 
mi  as  described  before.  This  cleared  the  deck,  as  it  were, 
for  the  drilling  of  another  round.  A  little  time  was  saved 
in  hoisting  steel,  as  all  that  was  required  for  the  usual 
round  was  hoisted  at  one  trip.  This  was  pulled  to  the 
top  and  passed  by  hand  from  the  cage  to  the  bulkhead. 
After  passing  flic  600-ft.  level  the  "cathead"  began  to 
'show  signs  of  strain.  To  relieve  this,  two  iron  stirrups 
were  made  to  fit  the  8xl0-in.  timber,  and  these  were  con- 
nected by  two  %-in.  turnbuckles  to  eyebolts  placed  in  the 
middle  section  of  the  bulkhead.  When  hoisting  the  "cat- 
head," these  were  of  course  removed,  but  not  until  the 
cage  had  been  landed,  as  described  heretofore,  and  re- 
placed before  the  "cathead"  again  took  the  weight  of  the 
cable  and  cage. 

This,  as  I  look  back  on  the  work,  was  about  the  last  of 
our  problems,  the  advance  of  the  raise  then  being  a  matter 
of  routine.  The  poorest  month's  footage  was  6S  ft.  and 
the  best  128  ft.  Station  cutting  interrupted  the  work 
too  frequently  to  make  a  better  record. 

IBoM^asiEa  H\aiag|s&®irn  ISsqp®^© 

During  the  first  three  months  of  the  present  year  Bolivia 
exported  11,950  Spanish  quintals  (1,211,730  lb.)  of 
wolfram.  The  average  price  for  65$  WO.,  was  approxi- 
mately $160.  Of  the  total  amount  exported  75%  went 
to  the  United  States  and  25%  to  Europe,  according  to  the 
United  States  Commerce  Report. 

Oruro  produced  69.52%  of  the  wolfram.  La  Paz  19.1470 
and  Potosi  the  remainder.  The  bulk  of  the  shipments 
were  made  from  the  port  of  Antofagasta  because  of  its 
direct  communication  with  Oruro. 

The  above  data  refer  only  to  the  exportation  and  do  not 
indicate  the  amount  of  production.  It  is  said  that  con- 
siderable quantities  of  the  ore  are  being  purchased  and 
stored  until  the  close  of  the  war  in  Europe. 

Although  antimony  had  always  occupied  a  place  of  sec- 
ondary importance  in  Bolivia,  in  the  first  three  months  of 
1916  flic  exports  amounted  to  approximately  $1,500,000. 
The  custom-house  records  show  an  exportation  during  this 
period   of   6,524,000   kilos    (14,382,950   lb.)    of   sulphate 

compo I.    whereas    during   January-March.    1915,    the 

production  was  only  462,000  kilos  (1,018,535  lb.) 


Graphite  exported  from  Ceylon  after  July  22  is  to  be  subject 
to  a  /eminent  ad  valorem  export  royalty  of  3';.  according 
to  "Commerce  Reports"  of  July  31.  The  former  royalty  was 
equivalent  to  7.24c.  per  100  lb. 
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1!y   ALBEM    E.   Hall* 

In  carrying  a  transit  line  down  a  shaft  ii  is  usually 
desirable  to  make  long  sights,  luit  tin's  is  often  Lmpos 
sible  on  a. mum  of  lack  of  lighi  on  the  Eoresight.  \\  here 
electricity  i>  available  in  a  shaft,  this  difficulty  ran  be 
overcome  very  easily.  The  following  description  is  that 
of  a  light  used  by  the  mine-surveying  department  of 
the  Canadian  Copper  Co.  With  this  light  it  is  possible  to 
make  exceptionally  long  sights.  At  800  ft.  the  sight 
is  verj  clear,  and  by  putting  stronger  lights  in  the  bug 
after  the  limit  of  its  present  lights  is  reached,  there  is 
do  reason  why  it  should  nol  be  *ood  for  any  sights  neces- 
sary in  mine  surve\  ing. 

In  the  lighl  described  three  LOO-watt  tungsten  lamps 
were  used,  which  were  so  arranged  in  a  bos  constructed 
ior  the  purpose  that  the  lighl  was  concentrated  within  a 


A   HANDY  BUG 

small  area.  An  ordinary  powder  box,  such  as  is  always 
available  around  a  mine,  was  Cut  down  so  thai  the  dimen- 
sions were  aboul  24x12x8  in.  It  is  more  convenient  to 
leave  one  side  of  the  box  off  until  the  inside  work  has 

een  completed. 

As  considerable  heat  is  developed  by  the  lamps  and 
as  some  white  material  is  needed  in  the  inside  to  refleel 
the  light,  the  box  was  lined  with  asbestos.  After  that 
I  had  been  done  three  sockets  wen  pul  in  place  in  th 
torn  of  the  box  and  wired  in  parallel.  An  extension  cord 
was  carried  out  through  the  hark  of  the  box  and  a  plug 

ittached  to  its  extremity.     If  a  long  extension  is  neces- 
sary for  any  reason,  ii   is  better  to  make  it  in  two  p 
This  can  be  d h\    putting  a  plug  at  the  end  of  aboul 

16  ft.  of  extension  cord  and  making  the  uexl   section  of 

;  stension  with  a  soi  end  and  a  plug  a1 

other.  This  arrangement  makes  it  easier  to  carry  the 
bog  around  in  the  mine. 

•317  West  171st  St.,  New  York  City. 


When  the  interior  of  the  hex  has  been   finished,  the 

ii  ma  Mm-      de  i     pui  on,  ha\  ing  first  lined  its  in! 
with  a  sheel  of  asbestos.     Various  materials  havi 
tried    for  giving   backsights   and    foi  I    was 

found  in  the  present  instance  thai  vellum,  which  is  us- 
ually   to  d  around  ai 

excellent  material,  so  thai  it-  use  is  advocated  for  covering 
the  front  of  the  hug.  A  few  holes  bored  for  ventilation 
and  a  handle  pul  on  the  top  c pleted  the  light. 


Hi   R,  S.  Bo 

A   cheap    mine    latrine    in    underground    wo 
He,  essarj .  bul  ov\  ing   to  the  nal  ure  of  the  work  ings,  un- 
ed  In-  the  United  Y^r^r 
i  lop  ler  t  o.  "i-  the  Mond    N  ii  kel  Co.,  are  impractical  in 
Virginia  iron  mines. 

The  following  simple  type  has  been  found  satisfactory. 
The  frame  consists  of  four  2x2-rn.  posts,  preferably  of 
hardwood,   held    together  by   eight    ^x2-in.   boards   and 

-X  /  — a 


Front'View"  Side  View 

DETAILS  OF   CONSTRUCTION 

iii.  The  post  at  the  back  of 
the  frame  con  es  tl  rough  so  that  it  may  serve  as  a  handle 
by  which  the  latrine  may  be  moved  fron 
and  it  also  serves  the  purpose  of  making  the  lid  self- 
closing.  An  empty  100-lb.  carbi  ts  on  three 
i  L.  '.'i  ,-■  is  held  in  place  by  :;  [-in. 
boards  cut  nut  circulai  il  the  bottom  of  the  re- 
lime  solution  ( 1  lb.  to  S  gal.  of 
to  be  an  excellent  dish 
only  a  i  gallon.  1  he  cosl  of  this  i  oset  in- 
cluding labor  and  material  was  only  s^.1.:  3. 


•Mining   engineer.    Low   Moor.    Va 
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The  contrivance  lias  the  advantages  of  cheapness, 
durability  ami  utility,  ami  is  easily  handled.  It  can 
be  hoisted  out  of  the  mine  in  a  bucket  or  skip,  due  to 
its  small   size. 


(Gr©©!l<D§|iicsiil  I£xqp31©imftfl©na§  s\ft 
Beave?  airadl  TesimasIrIsi.tnniiEiig» 

The  annual  report  of  the  year  ended  Feb,  29,  L916,  of 
the  Beaver  Consolidated  .Mines,  Ltd.,  Toronto,  gives  some 
interesting  comments  on  geological  developments  at  the 
Beaver  and  Temiskaming  mines  in  Cobalt.  The  directors 
say  the  mine  is  approaching  a  most  interesting  period. 
Careful  study  of  the  geology  of  the  Cobalt  camp  has 
revealed  conditions  which,  in  the  early  period  of  the 
camp,  it  was  not  believed  existed.  Upon  the  discovery 
of  silver  in  Cobalt,  the  Provincial  Geologist  of  Ontario, 
Dr.  Willett  G.  Miller,  made  an  exhaustive  study  of  geo- 
logical    conditions   in    Coleman    Township,   and    in    1904 


surface.  Several  companies — the  Kerr  Lake,  Lawson, 
Drummond,  O'Brien  and  others — have  mined  along  the 
lower  contact,  winning  millions  of  ounces  of  silver.  How- 
ever, the  lower  contact  has  not  been  penetrated  southeast 
of  the  Kerr  Lake  shaft  except  by  the  diamond  drilling 
that  has  been  done  by  the  Beaver  and  Temiskaming.  It 
would  seem  that  the  theory  of  eminent  mining  engineers, 
that  the  silver  came  up  with  this  diabase  flow  which 
formed  the  sill  and  deposited  along  both  the  upper  and 
lower  contacts,  has  been  proved  by  the  ore  that  has  been 
won  by  the  Beaver  and  Temiskaming  along  the  upper 
contact  and  by  the  Kerr  Lake  and  other  properties  along 
the  lower  contact,  the  upper  contact  of  these  latter  proper- 
ties having  been  eroded  away. 

With  the  knowledge  that  the  Heaver  has  two  contacts,; 
along  the  upper  of  which  its  richest  ore  was  recovered, 
together  with  the  knowledge  that  the  lower  contact  has 
produced  such  immense  amounts  of  ore  at  these  other 
properties,  the  Beaver  company  deemed  it  advisable  to 
explore  the  lower  contact.     The  main  shaft   is  down  to  •& 


GENERALIZED   VERTICAL   SECTION   THROUGH   THE  PRODUCTIVE  PART  OF  THE  COBALT  AREA 
The  section  shows  the  relations  of  the  Nipissing   diabase  sill   to   the   Keewatin   and   the   Cobalt   series   and   to   the   veins, 
presents  a  type  of  vein,   such  as  No.   26  on   the   Nipissing,  in   the  Keewatin  below  the  eroded  sill,  and  L  a  type  such  as 
Keewatin   footwall,   but   not  extending    upward    into    the   sill;    K,    a    vein    in    the    sill    itself, 

e   Temiskaming  or  Beaver  properties,   in   the   Kee- 


one  under  Peterson   Lak 

such   as  No.   3   on    the   Kerr   Lake   property,   T,  a  vein   such   as  that 

watin   hanging  wall  and  extending  downward  into  the  sill 


id    question   the  existence   of  a   diabase  sill 
which  intrudes  both  the  Keewatin  and   Iluroiiian  forma- 
tions.     Fig.    1    shows    the    present    land   surface   of   the 
Cobalt  area  ;  Fig.  2  gives  a  concise  idea  of  this  section  of 
the  country  before  the  glacial   period  and  before  erosion 
took  place.    These  are  reproduced  from  report  of  Ontario 
Bureau  of   Mines,   Vol.   XIX,   Part   II,  p.  5.     The  rock 
formation  of  the  surface  of  the  Beaver  property  is  Kee- 
watin. and   the   illustration  clearly  indicates  that  to  the 
1  the  diabase  -ill  has  come  through  the  Keewatin 
irface.    The  Beaver  shaft  was  sunk  in  Keewatin 
formation  and  at  a  depth  of  aboul  500  ft.  encountered  the 
contact  between  the  Keewatin  and  diabase.     Along  tins 
and  below,  the  richest  ore  was  found. 
Diamond  .    0f  which  has  been  shared 

equally  by  th  :  Temiskaming  companies)  has 

e  diabase  sill  to  be  a  little  over 
'.•lno  ft,      i  contact  of  the  Beavei 

1,600  and  1,700  ft.  from  the 
Kerr  Lake  shaft  No.  3, 
which  is  about    1   mi.  fron  B      er  shaft.     The   Ken- 

Lake  shaft   wa  the  diabase  sill,  encountering 

the  lower  contact  at  a  clop  100  ft.  from  the 


depth  of  over  1,400  ft.,  leaving  about  200  ft.  of  sinking 
to  be  done  before  commencing  the  development  of  the 
lower  contact. 

The  Beaver  and  Temiskaming  properties  lie  side  by 
side,  and  the  same  aggressive  policy  of  development  is 
being  pursued  on  both.  The  Beaver  is  a  large  owner  of 
stock  in  the  Temiskaming  company. 


How  To  Avoid  Tramminj;  Accidents  was  one  of  three 
questions  asked  of  members  of  the  Safety  Bear  Club  by  the 
mine-safety  department  of  the  California  Industrial  Acci- 
dent Commission.  The  best  answer  was  as  follows:  "To 
avoid  car  accidents,  see  that  the  track  is  kept  in  good  con- 
dition and  do  not  place  timbers  too  close  to  the  track.  If 
you  tram  by  hand  do  not  ride  the  car  unless  you  have  a 
brake  and  then  always  ride  on  the  back  end.  Couplings  made 
on  a  curve  should  always  be  made  from  the  outside  of  the 
curve  where  there  is  more  room.  Keep  your  ears  alert  for 
passing  cars  when  you  are  walking  on  the  track.  Cut  out 
'flying  switches'  underground.  If  you  are  driving  a  mule 
be  decent  to  him;  he  might  get  bad  and  ditch  you.  It  is 
bad  practice  to  ride  between  loaded  cars,  because  a  car  behind 
you  might  jump  the  track  and  jam  into  you."  The  answers 
are  from  working  miners  and  published  in  Safety  Bear 
Letter  No.  4.  issued  by  Edwin  Higgins,  chief  mine  inspector. 
The  organization  of  the  club  and  the  circulation  of  the  letters 
among  the  members  has  created  an  interest  in  mine  safety 
that  should  reduce  the  number  of  fatalities  in  California 
mines. 
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Tlh©  Mattes3  off  §!<&©]&  Belts* 

Eft     W.    F.    Sell  LPHOKSTf 

We  often  read  about  slai  k  belts  and  their  advantage 
over  tighl  ones,  but  we  seldom  see  real  "figures"  relating 
to  such  belts  aside  from  the  increased  arcs  of  contact. 
The  accompanying  sketch  shows  how  the  arc  of  contact 
increases  with  slackness.  In  some  cases  I  have  known  the 
ease  to  amount  to  over  10%,  which  is  considerable, 
and  is  one  of  the  reasons  why  a  slack  belt  pulls  so  well. 

The  questions  that  remain  unanswered  are:  What 
change  iii  initial  belt  tension  occurs  with  the  increase  of 
contact v  Is  that  change  worthy  of  consideration?  In 
the  figure  I  show  a  drive  that  has  common  everyday  di- 
mensions— :>0  ft.  between  shaft  centers;  a  3-ft.  pulley 
drixing  a  (i-l't.  pulley;  a  belt  that  is  1  sq.in.  in  section 
(equivalent   to  a   single-ply  leather  belt    I1-;   in.   wide); 


1160  lb  per sq  in 


SLACK-BELT    DIAGRAM 

and  I  have  varied  the  sag  of  the  slack  side  all  the  way 
from  l/2  in.  to  4  ft.  The  enormous  change  in  belt  tension 
is  interesting   and    instructive,   as    shown    in    the    table. 

CHANGE  OF  BELT  TENSION  WITH  SAG 

Corresponding  Corresponding 

Tension.  Due  to  Tension.  Due  to 

Weight  of  Belt.  V\  light  of   Belt, 

Sag,  In.                         Lb.  per  Sq  In.  Sag,  In.                        Lb.  per  Sq.in. 

'  .    1,160  6        " 

1        580  12         *§ 


'HI 


193 


As  a  little  study  of  the  figures  will  indicate,  the  ten- 
sion varies  inversely  as  the  sag  in  an  almost  exacl  pro- 
portion. That  is.  1,160  -^  2  =  oSO;  580  -=-  2  =  290; 
290  -f-  2  =  145  (see  4-in.  sag)  ;  145  -=-  6  =  24%  (see 
2  !-in.  sag )  :  and  so  on. 

The  formula  used  for  solving  any  ten-ion  for  any  sag, 
my  material  (steel  cables,  electric  cables  or  wire-,  ropes, 
uspension  bridges,  belts,  etc.)  and  with  any  distance 
letween  points  of  attachment  is 

PT  - 

'    -f  PI)  =  tension  in  lb.  per  - 

srhere  P  equals  the  weight  of  the  material  under  consid- 
■ration  t  ft.  long  and  f  sq.in.  in  section,  (for  leather 
■mil  as  used  in  belts,  P  equals  0.43,  the  value  used  in 
ibtaining  the  figures  given  |  ;  L  equals  length  of  span  in 
eel ;  I)  equals  sag,  measured  in  feet. 

It  is  hoped  that  this  formula  will  prove  useful  in  con- 
ion  with  problems  of  rope  and  belt  drives.     Offhand 

should  say  that  1,160  lb.  is  too  high  an  initial  tension 

•Copyright,  1916,  by  "W.  F.  Schaphorst. 
^Engineer,  Woolworth  Building,  New  York. 


for  a  l '  j-in.  belt.  It  means  over  250  lb.  pull  per  im  b 
.width  of  belt,  whereas  we  generally  figure  a  useful  pull 
of  only  M)  or  50  lb.  per  inch  of  width  for  the  sake  oi 
safety — to  "keep  the  bell  from  slipping."  So  why  should 
we  permil  a  tens  ion  of  250  lb.  per  inch  of  width  on  the 
",-laek''  side  in  order  to  gel  300  lb.  tension  on  the  tighl 
side?  The  useful  pull  thi  □  i  300  lb.  250  lb.  =  50  lb. 
Traveling  at  a  speed  oi  son  Et.  per  min.,  each  inch  in 

width  therefore  transmits  '    —  =  1.2  hp.     Do  you 

get  the  drift  of  my  argument:     You  will  immediately 

see   that    I  am   doI    exaggerating   con i   drives   a    bil 

when  you   recall   the   well-known    belt    rule,   "One    inch 
width  of  single   belt    running   800    ft.    per   minute  will 
transmit  one  horsepower."    1  have  been  good  enough  here 
to  permit   1   in.  to  transmit    L.2   hp.      Initial   ten-ion   of 
5S0  lb.  is  too  much  also  and  290  and   193.    Why  not 
mit  21-m.  sag  and    reduce   the  tension   to   25   lb.?      If   it 
can  be  done  without  belt  slip.  I  say  do  it.    .Many  a  drive 
is  operating  successfully  today  with  that  much  sag  and 
without  slip.     In  fact,  I  know  of  an  installation  where  a 
16-in.  belt   is  transmitting  300  hp.  at  a   belt   speed  of 
2,340 -ft.  per  mm.     The  tension    per  inch  of  width   is 
265  lb.,  and  yel   the  belt   sags  30  in.     If  this  belt 
pulled  up  tight,  figure  for  yourself  how  its  useful  stn 
might  be  wasted.     In  addition  there  is  the  bearing  fric- 
tion to  consider. 

The  common  method  nowadays  in  putting  on  a  belt  is 
to  "•make  a  guess"  as  to  the  amount  to  be  sliced  out, 

out  ""one  inch  or  so  more"  for  g i   asure  and  thee 

force  the  belt  onto  the  pulleys  as  tights  as  a  fiddle  string. 

We  then  gel  e mousl)   high  tensions,  much  higher  than 

we  think.  According  to  the  rule  of  thumb  given,  we  can 
allow  185  He  "useful  pull"  on  our  I '--in.  single  belt, 
indicated  in  the  sketch. 

With  a  ten-ion  of  1,160  lb.  on  the  "slack"''  side,  we 
must  therefore  have  1,160  -f-  1S5  =  1,345  lb.  pull  on 
the  tight  side.  The  total  pull,  then  on  one  shaft  must 
be  at  least  1,160  +  1,345,  or  2,505  lb.  which,  expressing 
it  mildly,  is  enormous. 

On  the  other  hand,  with  a  sag  of  2  ft.,  the  tension  on 
the  -lack  side  is  onlj  25  lb.  and  on  the  tight  side  it  is 
25  _|_  [go,  or  210  lb.  In  this  case  the  total  pull  on  each 
shaft  is  25  4-2H  ■  and  ju  t  as  mu  h  or 

WOTk  i-  being  doi  e.  We  now  see  win  there  is  such  a  dif- 
ference in  trail-  Che  ri  tion  of  the 
-lark-heh  hearings  is  less  than  I"'.  of  the  tight-belt 
2,505  9.4%.  Isn't  that  worth 
while  ? 

i  v.  -;:  I •    <'«■  power  i  onsumpt  ion 

bearings  due  to  tight  belts  only,  here  is  a  fair  formula: 
Horsepi  urnal  bearings  as  ordinarily 

,       0.0l  K  l367< IWN 
aud  well   lubricated   equals     3;j  0    ;    wnei 

equals  diameter  o(  shaft   in  inches;   W  equal-   b 
pull,  or  load  on  hearing,  in  pounds,  ami  .V  equals 
lutions  per  minute.    After  weighing  all  these  tl      --.  one 
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qannot  help  being  impressed  with  the  folly  of  intensely 
tight  belts,  especially  since  they  are  so  unnecessary.  Im- 
agine the  much  longer  life  of  a  belt  stressed  only  210 
lh.  as  compared  with  being  stressed  1,345  lb. 

"Unreasonable,"  you  may  say.  "If  a  belt  can  endure 
a  pull  of  1,345  lb.  without  breaking  prematurely,  it  should 
be  made  to  pull  its  full  strength  all  the  time."  Well, 
there's  some  logic  in  that  too,  and  rather  than  buy  new 
and  larger  belts  in  installations  that  are  being  enlarged,  I 
recommend  increasing  the  stress  in  slack  belts  so  long  as 
they  pull  easily  without  slip.  It  may  even  be  a  good 
plan  to  install  an  idleT  pullej  to  prevent  slip  in  extreme 
eases.  All  these  points  lend  to  prove  the  "beauties"  of 
the  slack  belt.  You  can  usually  add  more  load  on  them. 
Tight  belts,  though,  cannot  be  overloaded. 

Auaft©simg\M<s  ©a!  anadl  Ac&dl  Feedles? 

With  the  object  of  eliminating  variations  in  the  per- 
formance of  flotation  machines  due  to  an  irregular  supply 
of  frothing  agent  fed  to  the  agitation  cells,  the  machine 
described  below  was  devised  to  feed  regularly  a  given 
quantity  of  acid  or  oil  into  the  ore  stream. 

The  frothing  agent  is  contained  in  the  lead-lined  tank 
A,  Fig.  1,  and  regardless  of  the  height  of  its  upper  level 
so  long  as  it  is  kept  above  the  minimum  line  .r-x,  a  uni- 
form quantity  is  fed  into  the  mill-stream  supply  pipe  B 
via  tin'  lead  launder  C  by  the  small  lead  buckets  D  at- 
tached to  the  revolving  bronze  disk  E.  This  lead  laun- 
der clears  the  path  of  the  buckets,  as  best  shown  in  the 
plan,  Fig.  2,  through  the  manner  of  its  support  by  the 


bracket  F  and  its  outward  curve  as   it   approaches   the 

pipe    /.'. 

The  bucket-carrying  disk  is  rotated  from  the  lineshaft  G 
through  the  gears  driving  the  friction  disk  //,  which  in 
turn  is  pressed  by  the  friction  wheel  I.  The  latter  is  adj 
instable  to  any  point  along  the  threaded  portion  of  the 
shaft,  it  being  obvious  that  the  closer  the  point  of  con- 
tact of  /  and  //  approaches  the  hub  of  the  bitter,  the 
slower  the  speed  of  friction  wheel  /.  This  wheel  does 
not  rotate  upon  the  threaded  portion  of  the  shaft,  since 
it  is  feathered  to  it  and  hence  revolves  with  it.  Adjust- 
ment of  this  wheel  to  any  point  along  the  threaded  pen 
tion  of  the  shaft  is  effected  by  hand  rotation  of  the  wheel 
./,  which  is  loosely  held  to  the  hub  of  /  by  an  annular 
ring  revolving  in  a  groove.  A  pin  lock  holds  these  wheel 
hubs  together  immovably,  insuring  against  accidental 
changes  of  speed.  Whenever  it  is  desired  to  change  the 
supply  of  frothing  agent,  a  slight  movement  of  the  lock 
pin  allows  wheel  J  to  be  rotated  by  hand  and  move  the 
friction  wheel  to  a  new  point  of  contact  on  the  friction 
disk,  thereby  effecting  the  desired  changes  in  the  speed  of 
feeding. 

The  hand  adjustment  of  wheel  J  can  be  made  while  run- 
ning, so  that  it  is  not  necessary  to  shut  down  to  make 
changes  in  the  supply  of  frothing  agent. 

This  machine  is  the  invention  of  Albert  Campbell,  of 
Anaconda.  Mont.,  granted  patent  No.  1,100,721  on  July 
11,  1916. 


©im® 
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An  oxyaeetylene  welding  equipment,  such  as  has  been 
widely  and  successfully  used  heretofore,  says  J.  D.  Gum- 
ming, in  American  Machinist,  Aug.  17,  1916,  is  described 
as  consisting  of  an  air  hose  and  a  short  piece  of  plugged 
pipe  with  a  number  of  small  holes  drilled  in  it.  The 
pipe  is  laid  on  the  bench  or  work  under  the  hands  of  the 
welder,  and  the  air  protects  his  hands  and  face  from  the 


Fi3.i 

AUTOMATIC  OIL    v\d  ACID  FEEDER 
Fig.   1 — Elevation.     Fig.  2 — Plan 


OXYACETYLENE    WELDING    TORCH   WITH    PIPE 
An    apparatus    easily    handled 

intense  beat.  The  disadvantages  of  this  device  are  that 
it  does  not  follow  the  movements  of  the  worker,  is  easily 
shifted  or  knocked  off  the  bench  or  work  and,  if  laid  on 
the  heated  article  being  welded,  tends  to  cool  it. 

The  illustration  here  shown  is  an  arrangement  con- 
sisting  of  a  a/4-in.  pipe  connected  by  a  light  hose  to  the 
air  line.  The  pipe  is  bent  to  surround  the  hand  of  the 
welder  and  is  fastened  by  a  light  bent-iron  (lip  to  the 
torch.  By  this  means  the  welder  can  keep  his  hands 
ami  face  cool  without  any  of  the  disadvantages  of  the 
other  method.  The  arrangement  works  well  and  is  sat- 
isfactory  from  all  points  of  view. 


\  Method  of  Correcting  Worn  Platinum  Weights  is  given  in 
".Chemical  Abstracts,"  July  20,  1916.  A  sufficient  amount  of  a 
1%  solution  of  AuCl3  is  decomposed  by  heating  with  a  small 
flame  on  the  light  platinum  weight  until  the  weight  of  the 
deposited  Au  a  little  exceeds  the  shortage.  A  trace  of  borax 
is  then  added  and  the  weight  heated  momentarily  in  a  blast 
lamp,  after  which  the  weight  is  ground  down  to  the  proper 
Bize  on  a  carborundum  stone. 
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Itnrnes  King  Developmenl  Co.  reports  a  h.ss  of  $26,157  dur- 

the  second  quarter  of  1916,  giving  :i   less  for  the  first  six 

nths  (if  the   year  of  $145.      During   tin-  period   the   cash   was 

need    from    $185,000    to    $60, ij     the    loss   noted   and  by 

tnents  on  the  property. 

l'hc  I. like  Milling,  Smelling  and  Refining  Pn„  Michigan, 
orts  a  readjustment  of  capital  stock  which  makes  the  hold- 
s  more   marly    conform   to   the   stamping   requirements   of 

holders.  Control  is  now  held  as  follows:  Allouez,  36,164 
res;  Isle  Royale.  IS. 836;  Superior.  18, 836;  Centennial.  16,164; 
icock,    10.000  shares.     The  Lake  Milling  company  now  has 

heads  at  Mill  No.  1,  Point  Mills,  and  two  heads  at  No.  2, 
nerly  the  little  Tamarack   mill,   llubbell. 

Consolidated   Interstate-Callahan    Mining   Co.,   operating   in 

ho.    reports    for    the    quarter    ended    June    30.    1916,    a    total 

nage   mined   of  37.217.    a    total   milled   of   32.7S2   tons  and  a 

:  production   of  16.S53.320  lb.     The  crude  shipping  ore  car- 

1    52.08?!     of    zinc,    the    milling    26.08%,    while    the    average 

■er    content    of    the    crude    ore    was    2".ss    oz.    per    ton.    the 

ling  ore   2.20  oz.   per   ton.      The   total    tonnage  of  crude   ore 

I  concentrates  shipped   was   18,069.     The  average  zinc  con- 

of  the   concentrates  was   48.51%    and    the   silver   contents 

he    tonnage    shipped    was    20.71     oz.     per    ton.       The     mill 

i  a  recovery  of  S0.99',    at   a   cost   of  $1,492  per  ton.     Min- 

;osts  were  $4,972  per  ton.     The  three-compartment  Inter- 

!    shaft    has    made    connection    at    No.    6    level    with    the 

zon-Manhattan    workings    and    will    be    continued    to    the 

level,   which   it  should  reach   in  August.     Plans  are  being 

loped  for  the  installation  of  a  flotation  plant  which  should 

approximately  400  tons  per  month  to  the  company's  pro- 


|  Schumacher  liold  Mines.  Ltd.,  operating  at  Porcupine,  Ont., 
Was  organized  in  1914  to  take  over  160  acres  bounded  on  the 
west  by  the  Mclntyre  and  Acme  mines  in  the  Porcupine  dis- 
trict of  Ontario.  A  mill  of  140  ton's  capacity  was  begun  in 
lApril.  1915,  and  completed  in  September,  1915.  To  June  30, 
1916,  Hie  company  reports  S20  ft.  of  sinking,  2.570  ft.  of  drift- 
ling.  3.505  ft.  of  crosscutting,  400  ft.  of  raising  and  1.585  ft. 
pf  diamond  drilling.  Ore  reserves  are  estimated  at  64.900 
lions   valued   at   $396,700.      This    includes   both    material    under- 

ANALYSIS  OF  MINING  COSTS  AT 

Transpor- 
tation 

of  Ore  Stoping  Drifting 

labor                                                                S2.S9S.03  Sll.,771  70  S14.997.93 

.,,,,, ,!,,                                                           313  80  22  9  14  16  7,629  17 

Floisting  and  tramming 14,703.72  8,281.24 

Bmbi  ring  13,444  89  809  17 

Sock-drill  maintenance 3,855.95  664.46 

Ursupplv                                          173.03  17.. -.73.02  2,838.56 

Sharpening  and  handling  steel 10.394.34  1,740.07 

.  852.64 

and  ventilating 348,46 

Uroying  and  sampling                      1,218.16 

ing  and  engineering 3.117  17  579.67 

$3,35,1.86  (169,276.36  $39,959.83 

■'.  .|>1<> ration. 


ground  and  on  the  dumps.  To  July  1.  1916.  the  mill  had 
rent.. I    30,120    tons    of    ore    at    an    operating    cost    of    $131,719 

;vith  a  bullion  recovery  of  $161,949.  In  addition  solutions  were 
•stimated  as  being  worth   $1,703.      After  allowing   for  interest 

]:harges  a  working  profit  of  $31,933  is  shown  to  July   1,   1916. 

;■] 

Ln  Hose  Consolidated  Mines  Co.,  Cobalt.  Ont.,  reports  for 
'he  year  ended  Dec.  31,  1915,  a  production  of  1,135,143  oz. 
■f  silver  at  a  cost  of  31.64c.  per  oz.  and  a  return  of  50.SSc. 
'here  were  254.6  dry  tons  of  silver-cobalt-nickel  ore,  3.6315 
Ions  of  nuggets,  and  1,482.3  tons  of  concentrates  shipped,  as- 
aying  1.229.S  oz.  per  ton:  19. 2*2. S  oz.  and  464.5  oz.  respectively, 
liming  costs  were  $108.01  per  ton  of  shipping  ore;  concen- 
ration,  $S2.15;  marketing  expense.  $5.45;  corporation  and 
raveling  expense;  $0.S5;  total.  $236.34.  In  addition  there  were 
dvances  to  the  University  Mines,  Ltd.,  amounting  to  $2.52 
■er  ton  and  credits,  ground-rent,  discount,  royalty  of  $23.75 
>er   ton    of    shipping    ore.      There    were    54.404. S    tons    of    ore 


milled,  carrying  15.28  oz    o  ton,  from  whlchh    I 

tons  of  concentrates  were   ] luceil.   carrying  459  oz.   per   ton. 

-The  tailings  carried  3.19  oz.  per  ton,  or  an  i     trad  Ion  of  76.70'  I 

on    a     39.2';]     ntration.       There    was    4,393     ft.    of    ui 

ground   work   done  during   the   year.      On   Jan.    1.    1915,    on 
serves    were    i    timated    to    contain    860,000    oz.    in    mini 
dumps.      The    year's    production    was    1,135.000    oz.,    but    there 
was  on  Jan.   1,  1916,  only  a   small  amount  of  rich  ore  in  sight 
in    pillars   and   about   10,000   tons   of   milling  ore. 


Mclntyre  Porcupine  Mines,  of  Schumacher,  Ont..  report  a 
profit  of  $327,524  for  the  year  ended  Maj  II,  1916  From 
the  treatment  of  105,758  tons  having  a  gross  value  of  $7.71 
per  ton  the  total  recovery  amounted  to  $779,991,  or  $7.37  per 
ton,  indicating  an  extraction  of  95.6%.  Since  the  beginning 
of  milling  operations  in  1912  to  date,  the  property  has  pro- 
duced $1, son, 241  in  gold  bullion,  which  was  recovered  from 
237, S91  tons  of  oi  e  averaging  $8.10  per  ton.  Development 
work  consisted  of  99  ft.  ol  stations,  302  fl  of  shafts.  26  ft.  of 
sumps,  4.006  ft.  of  drifts,  1,162  It.  of  crosscuts  and  989  ft.  of 
raises,  making  a  total  of  6,585  ft.  for  the  year.  Diamond 
drilling  amounted  to  5.7S7  ft.  To  date,  25.072  ft.  of  develop- 
ment work  and  10,337  ft.  of  diamond  drilling  have  been  per- 
formed on  the  property.  The  total  cost  per  ton  was  $4.28, 
as   shown    by    the    following   table: 

I  ti  R  \  rlNG  COSTS 

Cost  per 
General  Charges: 

Taxes,  insurance  and  workmen's  compensation $0 

Administration  and  1                                     .1513 

i  'II 1st    -■  ;   ius    nse     1586 

Inter,  it  ai  I    i   ■  ingi            0221 

Operating  dwellings          0027 

Discount  on  bonds  sold .0851 

Camp  maintenance                                   1023 

Roadvvork  and  surface  improvements. 0297 

Bullion-marketing  charges OUT 

Mining: 

Expl  .ration 0726 

Devel  ipinent.             8064 

Breaking  and  stoping 1 .6326 

2.5116 

Milling 

Maintenance  of  plant  and  buildings 0491 

$4.2816 

McINTYRE   PORCUPINE    MINES 

Sinking 

Cross-                                          SI  m Total  I  o  ' 

cutting  Raising  Sumps  I  per  Ton 

$4,281.83  $5,404.85  $11,630.71  $85,988.1)  $0.8132 

2,244.54  2,281.30  1.18  36,626.15  .3063 

2,255.40  2.297.29  2,457      :  19,995.18  .5673 

177.72  'H771  17,463.33  .1650 

180.10  184.95  239  25  5,124  71  .0495 

801.29  1,946.77  1,285.46  24,618.13  .2328 

188.64  481.29  148,43  77  .1281 

303.15  ..  .  1,155.79  .0109 

1  i  ;  98  ion. 30  111'.  16  2,886  1 1  .027! 

361  21  286  95  192  11  6,019  77 

157  73  156  90  173.34  4,514  si 


$11,355  62 


S14.05S.31 


$19, 1 


$265,621  93 


$25116 

Ore  reserves  are  estimated  to  contain  201,920  tons  of  ore 
averaging  $11.12  per  ton.  It  is  stated  that  the  worked-out 
blocks  in  the  estimates  of  March  31,  1915,  have  produced  21' 
more  ore  than  was  estimated  in  these  blocks-  In  the  estimate 
just  given,  the  veins  in  No.  9  shaft  have  been  extended  to  in 
ft.  below  the  600-ft.  level.  No  allowance  has  been  made  for 
extension  of  veins  beyond  the  present  working  faces.  No.  5 
vein  has  been  extended  to  LOO  ft.  below  the  700-ft.  level,  three 
diamond-drill  holes  having  penetrated  the  vein  below  the 
700-ft.  level  and  indicating  that  ore  will  continue  to  that 
depth.  An  extension  of  35  ft.  has  been  allowed  beyond  each 
face  in  ore  on  this  vein.  The  orebodies  In  the  contract  zone 
have  been  extended  50  ft.  below  the  7oi)-ft.  level,  and  in  711- 
715  drifts  a  width  of  11  ft.  has  been  substituted  for  the 
width  of  62  ft.  shown  in  7  D  crosscut.  The  advance  in  the 
price  of  all  supplies  has  increased  the  milling  cost  1 
Expenditures  on  permanent  additions  to  plant  amounted  to 
$93,630,  of  which   $4S.062   was   for  new    mill  addition. 
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TIIIC  CRESSON.  ONE  OK  CRIPPLE  PREEK'S  FAMOUS  COLD  MINES 

Control  of  the  Cresson  Consolidated  Gold   Milling   and  Milling  Co.,  owning  the  mine  of  vug  fame,  recently  passed  to  a  group 
of  Colorado  men.     lis  shares   have   lately   been   in  demand  at  about   live   times  their  par  value 


A  RECENTLY  COMPLETED  MILL  IN  THE  JOPLIN  DISTRICT 
nt  was  completed  about  Aug.  1.     It  is  in  the  Duenweg  section  of  the  southwest  Missouri  zinc  field 
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TWO  VIEWS  AT   THE   COPPER  MINES  NEAR  NAI/TAGUA,    CHILE 
Portal  of  the  tunnel  on  the  San  Antonio  and  an  ore  train    ready    to    be    transported    by    oil-burning-   locomotive    to    the 
.works   of   the   French   company   operating   these   mines.      Air   drills    at    work    in    the    mines    of    the    Society    des    Mines    de 
Cuivre  de  Naltagua 


i;.>                                               ENGINEERING  AND  MINING  JOURNAL                        Vol.   102,  No.  11 
jmnnmmumiuui m , mm mum i mini mil mi mi i n iiiiiiiiiiiiin i iiiimmiiiiiimiiiiiiiiiiiii n I I mm ll mum minim mil n imi| 


©rrespo 


?3m<D 


)€unssn©mi 


|g „ | mi ii mum i i iiiiiim i ii i ii i ii n ii nun i iiiinii mi n n i in ii mi m mmnm n I n i mmiiiimi in imiiimi ■niniimiiiiii i 


LewaSBOim 


laHaSna^  Laws 


Being  intensely  interested  in  the  mining  laws,  partic- 
ularly regarding  location  and  its  details,  I  take  the 
liberty  of  expressing  my  views  on  your  editorial  in  the 
\iij  26  issue  of  the  Journal.  Certain  of  the  paragraphs 
ask  questions  that  I  am  not  prepared  to  answer,  but  the 
following  ones,  (in  which  1  touch,  I  should  be  very  much 
interested   in    seeing  discussed    further. 

6.  The  number  of  claims  locatable  by  one  person  or 
association  should  be  unlimited.  What  plausible  reason 
is  there  for  limiting  this? 

10.  What  reason  should  there  be  for  allowing  more 
than  three  months'  time  for  recording  location?  A  year's 
lapse  or  inure  might    indicate  one's    lack  of   interest. 

11.  The  annual  assessment  should  be  $5  per  a<  re,  as 
it  is  today. 

12.  It  should  lie  permissible  that  an  equivalent  sum 
of  money  could  be  deposited  with  (not  paid)  to  the 
United  States  Land  Office  in  lieu  of  the  performance  of 
assessment  work  until  such  time  as  the  holders  are  in  a 
position  to  spend  an  accumulation  of  money  (amount, 
to  he  left  to  the  holders  of  claims)  at  one  time,  thereby 
deriving  more  benefit  out  of  the  assessment  work.  This 
is  especially  the  ca.se  where  property  is  inaccessible  and 
where  it  is  costly  to  get  work  started  for  such  a  small 
expenditure  as  $100.  or  where  the  owner  is  away  for 
several  years  and  cannot  entrust  the  work  to  anyone, 
or  where  $100  spent.  Cor  instance,  on  one  claim  would 
do  absolutely  no  good  toward  development  or  proving 
a  location. 

13.  A  person  or  association  holding  a  group  of  con- 
tiguous i  laims  should  be  permitted  to  d.o  the  assessment 
work  upon  any  one  of  them  and  thereby  hold  the  group, 
unless  paragraph  I'.'  be  substantiated,  and  in  that  case 
assessmenl  work  should  be  done  on  each  claim. 

II.   My    answer   to    paragraph    11    would   naturally    be 

ill S    to    that   of    paragraph    12,   as    it    should    make 

no    difference    whether    the    assessment    work    be    done 
ot  after  it.  becomes  due, 

15.  It  should  be  provided  that  in  performing  assess- 
ment work  the  equivalent  of  a  given  cubical  excavation 
lnu-t  be  made  per  claim  annually  as  exists  today,  but 
that  a  standard  be  established  regarding  the  kind  of  rock 
excavated.      In  other  words,   I    have  seen  dozens  of  annual 

or]  ings  on  as  many   lode  claims   consisting 
non    than  the   removal  of  the  required  240 
cu.n..  but    in   soft    earth  or  gravel  or  even   decomposed 
lime  oi   othei     oft    reel    .  all   easily  excavated  in  a  few 
ieldom    is   this   done    for  any 
other  purposi  mply  with  the  law  regard- 

ing annua  Thi    paragraph  particularly 

should    ap  >]  in  or  ]  ro  pector  who  does   his 

ild   be  required   that  he 

must   i-  ord  .  of  what  work  was  done. 

16.  Tip  for  their  work  should  be 
required  b  ird,  sworn  to  by  the  con- 
tractor, of  :■                                  icci  mpanied  by  vouchers. 


It  should  also  be  required  that  assessment  work  done 
per  claim  annually  must  consist  of  at  least  —  cubic  feet 
of  solid  rook  excavating.  This  amount  should  be  deter- 
mined by  arbitrators,  separately  in  each  case,  in  ease 
of  litigation.  The  blank  for  cubic  feet  excavation,  as 
Car  as  the  law  is  concerned,  is  a  question  on  which  much 
can  be  said  before  determining  it. 

1 1  won  Id  no  doubt  he  a  difficult  matter  to  discriminate 
between  the  classes  of  claim  holder  and  therefore  para- 
graphs 10  and  15  should  be  brought  under  the  same 
paragraph.     The  claim  holder  should  in  all  cases  have 

ll pi  ion   of  doing  the  work   as  and   when  due,  or  in 

advance,  or  as  outlined  in  paragraph  13. 

The  laws  are  decidedly  too  lax  in  connection  with 
this  point,  and  the  State  should  enforce  the  point  more 
rigidly.  Many  claim  holders  who  have  20  to  30  claims, 
whether  adjoining  or  not,  seldom  spend  anywhere  near 
the  required  amount  of  money  annually  (especially  if  the 
properties  are  not  being  operated).  This  is  my  reason 
for  wishing  to  see  the  law  require  a  sworn  statement, 
with  vouchers,  to  be  filed. 

This  brings  up  another  point — that  of  the  validity 
of  a  sworn  statement  made  by  the  contractor  who  does 
the  work.  The  claim  holder  in  this  case  should  not  be 
held    liable   if   the   contractor's  sworn   statement   be    false. 

Stuart  Otto. 

1876  Broadway,  New  York  City.  Sept.  1,  1916. 

©©^©trmmairfisvftaoEa  ©IF  (Copies'  nm 
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I  think  the  article  on  "1  leternii nation  of  Copper  in  Low- 
tirade  (lies,"  by  F.  <).  Hawley,  published  in  the  Journal 
of  Aug.  12,  is  of  extreme  interest  to  chemists  who  have 
to  deal  with  low-grade,  inquire  ores  and  slags  that  carry 
impurities  interfering  with  the  ordinary  electrolytic  assay. 
At  the  best,  the  straight  elect  roly/,ing  of  the  acid  solution 
of  a  slag  after  treatment  with  HF  and  II_,S(>4  is  an 
unsatisfactory  estimation.  On  some  slags  good  results 
are  obtainabh — that  is.  within  three  or  four  hundredths 
of  the  !  oiivet  copper  content — but  on  a  works  treating 
custom  ores  one  never  knows  when  one  is  going  to  encoun- 
ter dirty  ores.  A  slag  carrying  40^7  SiO,  with  5  to  7% 
Cat)  and  S  to  HK>  ALO:.  will  give  40%_FeO  (=  31$ 
Fe)  and  can  he  run  in  acid  solution  with  rotating  anodes 
without  any  difficulty.  This  is  not  so,  however,  when  a 
slag  like  the  following  is  on  hand:  62.1%  FeO  =  48.1', 
Fe  anil  34%  SiO,.  Such  a  slag  I  have  seen  produced  in 
a  blast  furnace  concentrating  low-grade  matte  where  no 
lime  was  usrd  in  the  smelting.  On  such  a  slag  straight 
acid-electrolytic  determination  is  unsatisfactory,  espe- 
cially in  view  of  the  time  limit  usually  given  for  getting 

out.    results. 

Mr.  Hawley  quotes  examples  on  a  heavy  sulphide  ore. 
1  think  there  must  have  been  an  error  in  the  statement 
that  the  ore  contained  about  60%  pyrite ;  I  believe  it 
should  he  90%  pyrite.  Some  months  ago  1  was  with 
Mr.  Ilnwle\   at  the  International  Smeltery  at  Miami,  and 
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this  method  was  in  us< res  of  following  composition : 

Fe,  12%;  S,  is',  .  <',,.  :;-;  ;  with  .v;  SiO,  and  A I  03. 
I  have  found  the  method  of  advantage  on  many  such  ores 
as  those  in  the  follow  ing  two  examples : 

Ore  A 
Electrolytic    assay     in    acid    solutions    using 

rotating  anodes    7.37     7:17      741' 

Electrolytic     assay     in     ana     solution     using 

Stationary  anodes    7. 20      7.26 

Hawley  alkaline   method 6.99     7.00 

Permanganate  assay   6.96     6.98 

i  tre  B 

Electrolytic  assay  in  acid  solution    8.11      8.12      8.34* 

Hawley  alkaline  method 7.92      7.92 

Permanganate  assay    7.90      7.92 

The  impurity   in  ore  A   was  arsenic,  and   i -e   B  was 

bismuth. 

On  first  reading  the  method,  one  might  be  led  to  the 
conclusion  that  the  time  factor  was  all  against  it,  but 
it  will  be  found  that  this  is  not  so.  The  result  can  be 
out  within  1:;|  hr.  of  weighing  the  sample,  or  rather  the 
Bel  of  sample-.    If  six  or  8  slags  are  decomposed  in  either 

platinum  or  porcelain  dishes  by  m is  of  HN03,  HF  and 

rI2S04,  evaporated  to  strong  fumes,  cooled,  taken  up 
with  water  and  the  requisite  acid  added,  then  estimated 
at  a  low  amperage  to  get  coppers  as  clean  as  possible,  it 
will  uoi  be  done  in  any  less  time  than  by  the  alkaline 
method  given  and  there  \vill  not  be  the  same  accuracy  in 
all  cases.  Harry  A.  11.  Motherwell. 

Clifton,  Ariz.,  Aug.  21,  1916. 


Icacifesisedl  CosS  off  EDxr.p31©siiw©s 

One  hears  an  increasing  number  of  complaints  these 
days  from  mine  leasers  concerning  the  great  and  increas- 
ing cost  of  explosives  and  cither  mine  supplies.  It  seems 
pretty  well  established  locally  that  the  prices  of  most 
supplies  have  risen  at  least  100$  in  the  last  two  years.  I 
have  no  data,  hut  would  be  glad  to  see  the  Journal  pub- 
lish anything  illuminating  the  subject.  T  presume  the 
Joplin  district  is  not  the  only  one  in  which  the  pinch 
of  high  prices  is  felt.  Leasei;. 

Joplin,  Mo.,  Aug-.  10,   1916. 

[From  the  number  of  inquiries  of  similar  nature  re- 
ceived,  it  is  evident  that  the  Joplin  district  has  not  been 
singled  out  for  trouble  over  high  prices.  From  Alabama 
to  Alaska  the  story  i-  practically  the  same — high  prices 
everywhere  and  fear  of  still    further  advances. 

It  is  a  peculiar  coincidence,  some  correspondents  evi- 
dently think,  that  prices  of  supplies  should  have  risen  so 
rapidly  just  as  the  miner  seemingly  had  the  chance  of  a 
lifetime  to  make  material  profits  as  the  result  of  high 
prices  received  for  mine  products.  As  a  matter  of  fact, 
hints  at  a  general  conspiracy  to  raise  prices  arc  foolish, 
as  even  a  cursory  examination  of  the  situation  will  -how. 

The  following  is  fragmentary  data  readily  available 
without  research  into  all  prices  up  to  date.  First,  as 
regards  steel  supplies  for  the  mine,  such  as  drill  steel. 
rails,  track  supplies,  etc..  it  is  probable  that  an  averagi 
advance  in  all  districts  of  from  .".0  to  4()r<  prevails  at 
present  over  prices  of  about  Aug.   1.   1914. 

Mill-supply  steel  oi  common  grades,  such  as  shoes  and 
dies,  is  included  in  the  same  price  range,  but  for  pipe 
and  pipe  fittings  the  increase  i-  apparently  from  60  to 
75%.  Prices  for  special  grades  of  steel  have  of  course 
gone  out  of  sight  owing  to  war  conditions  nee. lie--  to 
detail.     Tool  steel,  for  instance,  ha-  advanced  over  500%. 

For  explosives  the  price  increase  in  the  East  and 
Middle  West  has  been  from  66  to  ;.".','   for  lo-;  dynamite 


and   from  90  in  92$    for  50%,.     Detonating  cap-   have 
advanced  from  9]   to  100$   and  ordina:  ..,   fus, 

about  Hi','.  We  presume  the  increases  in  the  Wesi  and 
other  sections  have  been  about  the  same,  bu 
data  available.  With  our  American  manufacturers  rushed 
with  European  war  orders  for  explosives  and  forced  to 
pa\  greatly  increased  price-  Eor  then  ray  materials,  the 
situation  is  obvious.-  -Editor.  | 

BeM  aurad  BviacMet  JElevsittors 

d'l"'  article  by  Arthur  0.  Gates  in  the  Journal  of  .lulv 
'■  1916,  i-  a  timely  and.  in  the  main,  practical  discus- 
sion of  that  much  neglected  and  much-abused  mechanism, 
the  bucket  elevator.  In  the  matter  of  the  propei 
at  which  an  elevator  should  he  run.  however,  Mr.  Gates' 
theoretical  discussion  lead  onlj  to  a  general  rule  that 
he  has  embodied  in  the  chart,  and  that  iii  no  sense  gives 
sufficiently  accurate  results  for  the  de-iL'ner. 

Materials  of  different  sizes,  different  percentages  of 
moisture  ami  different  physical  properties  require  dif- 
ferent speeds  in  order  to  properly  discharge  the  buckets 
over  the  head  pulley,  and  because  of  this  it  i-  difficult 
to  see  how  a  chart  can  he  constructed  in  cover  in  a  satis- 
factory manner  the  speed  range  necessary  for  even  the 
most  commonly  handled  materials,  in  relation  to  the  size 
of  the  head  pulley. 

I  have  for  several  years  used  a  formula  in  which  the 
coefficient  is  easily  determined  and  which  i-  based  on 
the  simple  assumption  that  the  same  centrifugal  force 
is  required  m  give  a  satisfactory  discharge  in  all  simi 
larly  constructed  elevator-  handling  similar  material.  Let 
E1  =  Radius  in  feet  of  head  pulley  on  elevator  \'o.  I 

(measured   to  center'  of  gravity  of  cups)  : 
B.,  =  Radius  in  feet  of  head  pulley  on  elevator  No.  2  : 

Vx  =  Necessary  speed  m  feet  per  minute  of  ele  atoi 

Xo.  1  :  ' 
V2  =  Xcces-arv  speed  in   feet  per  minute  of  elevator 

Xo.    2. 

mla  for  cent  rifusral  force. 


liai 


Then  from  the  (ami 

(50 
and  from  the  foresroin 


F,  = 


/■', 


(I 


The  term 


from   an   existim 


elevator  and  may  he  u--<\  m  the  formula  for  all  other 
elevators  as  assumed.  In  my  notes  am  values  for  this  term 
ranging  from  211  for  chain  elevators  handling  damn 
slack  or  ashes  to  386  for  belt-and-bucket  elevators  han- 
dling drj  crushed  quartz  Yg  in.  and  under.  Any  engineer 
can  easil]  compile  a  table  of  the  constants  needed  in 
practice  0  course  Mr.  dates'  analysis  (mints  the 
way  to  improved  practice  and  should  hi-  studied  by  all 
having  elevators. 

[  am  that  this  method  of  solving  the  problem 

of  the  1   of   bucket   elevators    in   pract 

original  with  me.  hut  I  do  not   recall   having  it  in 

print  and    I   simply  present   it  for  what    it  ma\    '       rorth. 

Thom  v-   ,\     S      OUT. 

Sah   Lake  City,  Aug.  21,  1916. 
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Tlhi©  SfteipBiEag'  Hiroira  Mniraes* 

One  of  the  earliest  iron-mining  operations  in  the 
United  States  was  at  the  Sterling  mine,  in  Rockland 
County,  New  York,  between  Tuxedo  and  Greenwood  Lake. 
This  mine  was  opened  in  1745  by  the  "Sterling  Iron 
Works."  William  and  Abe]  Noble,  and  later.  Noble, 
Townsend  &  Co..  being  the  proprietors.  The  mine  is 
of  historic  interest,  being  the  source  of  iron  used  in 
making  the  chain  that  was  stretched  across  the  Hudson 
River,  near  West  Point,  to  prevent  the  passage  of  the 
British  fleet  during  the  Revolutionary  War.  The  mine 
is  still  iii  operation  under  the  ownership  of  the  Sterling 
Iron  and  Railway  Co. 

In  1776  Washington  saw  three  British  ships  of  war 
pass  up  the  Hudson  without  suffering  any  interruption 
from  the  obstructions  that  had  been  placed  across  the 
river,  nor  from  the  fire  of  Fort  Washington  and  Fort 
Lee.  All  he  could  do  was  to  send  warning  to  General 
Clinton,  in  the  Highlands,  and  the  other  American  forces 
farther  up  the  river,  to  be  ready.  In  October,  1777, 
the  iron  chain  that  had  been  stretched  across  the  river 
between  Fort  Montgomery  and  Anthony's  Nose  was 
broken   by  the  British   ships,  the  enemy  captured   Fort 


Governor  Clinton,  General  Parsons  and  the  defense  engi- 
neer. General  Radiere,  upon  the  occasion.  By  gaining 
the  passage  you  know  the  enemy  have  already  kid  waste 
and  destroyed  all  the  houses,  mills  and  towns  accessible 
to  them.  Unless  proper  measures  are  taken  to  prevent 
them,  they  will  renew  their  ravages  in  the  spring  or  as 
soon  as  the  season  will  admit,  and  perhaps  Albany,  the 
only  town  in  the  state  of  any  importance  remaining  in 
our  hands,  may  undergo  a  like  fate  and  a  general  havoc 
and  devastation  take  place.  To  prevent  these  evils,  there- 
fore, I  shall  expect  that  you  will  exert  every  nerve  and 
employ  your  whole  force,  in  future,  while  and  whenever 
it  is  practicable,  in  constructing  and  forwarding  the 
proper  works  and  means  of  defense." 

To  carry  out  these  instructions  no  halfway  measures 
were  possible,  and  after  a  conference  and  discussion  with 
Robert  R.  Livingston  and  several  others  of  the  most  highly 
qualified  men,  it  was  decided  that  West  Point,  where  the 
Hudson  makes  a  double  turn,  should  be  chosen  as  the 
place  for  the  obstructions  and  fortifications. 

This  being  determined  upon,  it  remained  for  a  means 
of  obstruction  to  be  found  that  would  be  sure.  At  the 
direction  of  Washington  the  matter  was  taken  up  by  Peter 
Townsend,  proprietor  of  the  Sterling  Iron  Works,  who 


A    SKIP    DUMPING    AT    THE    MINE    BIN 

Montgomery  and  Fort  Clinton  and  sailed  on  up  the  river 
to  burn  the  town  of  Kingston.  A  second  barrier  had 
failed  to  stop  the  enemy,  and  it  was  too  late  to  save 
the  river  towns. 

When  the  defeat  of  Burgoyne  at  Saratoga  prevented 
the  union  of  the  two  British  forces — Burgoyne  from 
Canada,  and  Sir  Henry  Clinton,  who  had  ascended  the 
river  as  tar  as  Kingston,  but  was  obliged  by  Burgoyne's 
defeat  to  n  turn  to  New  York — one  more  chance  remained 
to  keep  the  British  out  of  the  Hudson  Valley,  which  was 
the  master  key  to  the  colonies.  To  make  safe  this  final 
chance,  Washinj  ;  m  made  it  clear  that  no  effort  must  be 
ed.  He  wrote  to  General  Putman:  "I  request  you, 
in  the  most  urgent  terms,  to  turn  your  whole  force  and 
all  the  means  in  your  power  for  erecting  and  completing, 
as  far  as  it  shall  be  pos  works  and  obstructions 

as  may  be  necessary  to  defend  and  secure  the  river  against 
any  future  attempts  of  the  enemy.     You  will  consult 

•Excerpt   of   an   article    by   J.    W.    Ritchings,    Jr..    in    "The 
Telephone  Review,"  July,   1916. 


THE   ENTRANCE   TO  THE  STERLING  MINE 

held  the  opinion  that  an  iron  chain  could  be  made  strong 
enough  to  prevent  any  ship  from  passing  up  the  river. 
Accordingly,  the  iron  for  this  chain  was  mined  from 
the  Sterling  mine,  smelted  at  the  Sterling  furnace, 
wrought  at  the  Sterling  forge  into  bars  varying  from 
2y2  to  o1-.  in.  square,  and  finally  was  welded  there  into 
links  about  2  ft.  long.  The  workmen  engaged  were 
exempt  from  military,  service.  The  chain  was  500  yd. 
long  and  weighed  186  tons.  It  was  of  course  too  heavy 
to  be  taken  to  the  river  whole,  so  it  was  carried  over 
the  mountains  two  or  three  links  at  a  time,  on  ox-carts 
and  on  muleback.  Forges  at  the  river  welded  the  links 
together.  The  chain,  supported  on  logs  at  just  the  proper 
distance  below  the  surface  and  anchored  firmly  with 
anchors  of  Sterling  iron,  was  placed  between  West  Point 
and  Constitution  Island  on  Apr.  30,  1778.  It  did  its 
work  well,  and  no  British  ships  gained  access  to  the  upper 
Hudson  by  breaking  or  evading  it.  When  it  was  removed 
in  1783,  after  the  declaration  of  peace,  it  was  unbroken, 
and  the  links  are  still  to  be  seen  at  West  Point,  at  the 
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home  of  Mr.  Coxe  at  Southfield,  and  at  various  other 
places  m  New  York  State.  The  mine  thai  supplied  the 
great  West  Point-Constitution  Island  chain  is  in  operation 
to  this  day. 

The  Sterling  Iron  and  Railway  Co..  operates  the  branch 
railroad  from  Sterlington,  X.  Y.,  on  the  main  line  of  the 
Erie  Railroad,  to  the  mine,  and  it  traverses  a  section 
of  Rockland  and  Orange  Counties  for  a  distance  of  about 
"i  mi.,  passing  en  route  Sterling  furnace,  erected  in  1848 
at  Sterling  Pond.  The  ruins  of  this  furnace  are  still 
to  lie  seen  near  the  highway,  about  midway  between  the 
Sterlington  railroad  depot  and  the  Sterling  nunc. 

The  old  Sterling  furnace,  where  the  chain  was  forged, 
was  erected  in  1751  by  William  and  Abel  Noble,  and  its 
ruins  may  lie  seen  today  at  the  south  end  of  Sterling 
Lake.  Here  the  Daughters  of  the  American  Revolution 
have  placed  a  tablet  in  commemoration  of  the  furnace  and 
the  making  of  the  chain. 

The  possibilities  of  productive  iron  mining  on  this  site 
were  first  adjusted  in  about  1735,  when  Cornelius  Board, 
in  the  employ  of  a  London  company,  while  prospecting 
tni-  gold  ami  other  valuable  metals  m  what  was  then 
known  as  "Northern  New  Jersey,''  came  upon  iron  ore 


number  of  miners   is  employed   today  as  50 
hut  because  of  the  introduction  of  modern  mat  hinery  and 
electricity,  the  annual  production  has  been  increased  from 
3.000  to  ovi  r  100,000  tons  of  ore. 

Until  recently  -team  pumps,  -team  hoists,  etc.,  wen 
in  use.  hut  today  they  are  replaced  by  modern  elec- 
trical ec|in|pnienr.  Electrical  power  i-  furnished  b 
llarriman  power  plant,  at  llarnman.  X.  Y..  and  is 
brought  to  the  mine  across  the  mountains,  a  distance  of 
10  mi.  The  ore  is  made  into  iron  which  i-  used  for 
foundry  iron,  for  making  anchor-,  chains,  nails,  etc.,  and 
is  put  to  practically  the  same  uses  that  it  was  in  thi 
days. 

Marigold  All=S<teel  Dredge 

Marigold  No.  •">  dredge  began  digging  in  the  Yuba 
Basin  Held.  Yuba  County,  California,  on  May  V,  1916. 
Active  construction  was  begun  Dee.  26,  1915.  Thi-  is 
the  first  all-steel  dredge  installed  by  the  MarysviUe  Dredg- 
ing Co.  It  is  equipped  with  86  California  type  buckets 
of  16-cu.ft.  capacity  and  designed  to  dig  68  ft.  below  the 
water  line,  handling  over   10.000  cu.yd.  of  material   in 


A  SECTION  OF  TUB  ORIGINAL  CHAIN'  THAT  WAS  STHETCHED  ACROSS  THI 
The    chain    is    now    on   the    lawn    :.    .*13    Hewett    Homesteail. 


'X   RIVEI 

1.  N    .1 


'EST    l'i  'INT 


in  great  quantity  and  of  a  very  high  grade,  at  what  h 
aow  the   Sterling   mine.     About    ten  years  later,   1745, 

i  company  was  organized  as  the  Sterling  iroi    Work.. 

In  those  early  days,  dynamite,  caps,  fuses  ami  drills 
•vere  unknown  and  a  primitive  method  of  mining  was  in 
rogue.  Black  powder  was  placed  on  the  spot  that  was 
o  be  blown  up,  a  long  straw-  was  lighted,  and  the  un- 
ighted  end  was  placed  over  the  powder.  In  due  time 
he  powder  would  become  ignited,  and  part  of  the  time, 
it  least,  the  desired  result  was  obtained. 

The  mine  shaft,  sloping  at  an  angle  of  18s.  descends 
hOOO  ft.  and  has  a  vertical  depth  of  500  ft.  under  the 
enter  of  Sterling  Lake.  Two  shifts  of  about  90  men 
aeh,  with  improved  electrical  equipment,  handle  about 
'00  tons  of  ore  per  day.  The  ore  and  rock  is  brought  to 
he  crusher  and  sorting  house  by  mean-  of  skips  and 
onveyors,  where  it  is  sorted  and  the  ore  deposited  in 
arge  cars    ready    for   shipment.      Practically    the    same 


24  br.  The  drawings,  machinery  and  material  were  fur- 
nished by  Union  Iron  Work-,  of  San  Francisco.  The 
dredge  vis  constructed  by  the  MarysviUe  Dredging  Co., 
whicti  maintains  shops  at  Marigold.  T.  D.  Harris  is 
manager  of  the  company.  The  design  and  construction 
were  -patterned  after  Yuba  No.  1  1.  built  by  the  Yuba  Con- 
struction Co..  hut  with  special  changes  and  improvements. 

The  hull  i-  155  ft.  6  in.  long.  5s  ft.  beam  ami 
ang  on  each  side,  11   ft.  6  in.  deep.     The  well- 
is  8  ft.   :iH   in.   wide    in   the   clear:   the   how  end   of   well- 
hole  pontoons  '.'  I    ft.  >' ,   in.  wide.     The  hull  is  painted 
inside  ami  outside  with  bitumastic  enamel. 

The  digging  ladder  is  132  ft.  long  from  .enter  to  cen- 
thc  tumbler,  built  in   four  sections,  the  het 
section  w<  ighing  70,100  11.. :  total  weight  250,000 
ladder   complete,    with    rollers,    weighs    .'500,000    lb. 
buckets  each  weigh  4.200  lb.  plus  425  lb.,  weighl 
pins.     The  total  weight  of  the  bucket  line  is  398,000  lb. 
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The  lower  end  of  the  digging  ladder  is  covered  with  heavy 
wearing  plates  on  the  under  side.  The  upper  tumbler  is 
six-sided,  weighs  approximately  20,000  11).  and  has  12-in. 
pitch;  the  lower  tumbler  is  round  and  weighs  approxi- 
mately 2(5,000  lb.,  east  in  one  piece.  Both  tumblers  are 
of  manganese  steel. 

The  how  gantry  is  constructed  of  30-in.  I-beams.  The 
how  deck  is  covered  with  checkered  plates.  The  bucket 
idler  is  east  in  one  piece,  lined  with  manganese  wearing 
plates. 

The  tailing  stacker,  without  idlers  or  belt,  weighs  16,- 
000  lb.  The  conveyor  belt  is  1 15  ft.  long,  center  to  center 
of  drums,  and  42  in.  wide.  The  stacker-ladder  deck 
slopes  down  each  side  from  the  center  at  45°  angle,  and 
a  well-way  through  the  hull  at  the  foot  of  the  stacker 
catches  the  spill  off  the  belt. 

The  revolt  ag  -<  reen  is  50  ft.  long  and  !)  ft.  inside 
diameter.  The  longitudinal  bars  on  the  screen  are  flat 
instead  of  angle  iron.  The  screen  is  equipped  with 
twenty-six  2-in.  nozzles  fitted  to  the  spray  pipe  with  sad- 
dle- in  such  manner  that  they  can  be  adjusted  at  any 
angle,  the  pipe  extending  through  the  length  of  the 
screen.  The  spuds  are  62  ft.  long.  <i0  in.  wide  and  weigh 
S2.000  lb.  each.  The  digging  spud  is  made  of  four 
Bethlehem  steel  I-beams,  bolted  together  instead  of 
riveted. 

The  main  drive  has  all  cut  gears.  The  first  set  are 
of  herringbone  type;  the  master  gears  are  14  ft.  in  diam- 
eter with  1  t-in.  face  split  through  the  center.  The  main 
drive  and  ladder-hoist  motor  is  of  400  hp. ;  the  swing 
winch  motor,  50  hp.';  stacker  motor,  GO  hp.;  screen  motor. 
;.->  hp.  Screen  and  stacker  motors  drive  through  chain 
belts.  The  swing  drums  are  30  in.  in  diameter  and  are 
placed  at  the  head  of  the  main  winch  so  that  the  re- 
mainder of  the  winch  can  he  cut  out  by  a  clutch  when 
not  in  use. 

The  pumps  are  Yuba  Construction  Co.  type,  made  by 
that  company.  There  are  one  high-pressure  14-in.  150-hp. 
pump  and  one  low-pressure  14-in.  75-hp.  pump:  one  6- 
in.  2-stage  priming  pump,  50  hp.;  one  8-in.  bilge  pump, 
10  hp. 

The  housing  is  constructed  of  4-in.  channels,  two  sheets 
of  light  iron  with  asbestos  Idler  between;  the  roof  is 
galvanized  iron  sagged  between  deck  channels  with  l17r 
in.  dei 

A^gtsasft,  11911© 

August  I — United  Verde  Extension  paid  initial 
dividend. 

A  _  '  3  Strike  of  asbestos  miners  in  Thetford  Mines. 
Quebec. 

1     10 — South    Hecla     Mining    Co.    paid     initial 
dividi 

A  s  i  12 — Walker  Mining  Co.'s  property  in  Phimas 
County.  California,  passed  to   International   Smelting  Co. 

\  III.,    fluorspar   mines   resumed 

after  idlei  -  i  strike. 

August  Tunnel  Co.  paid  initial 

di\  idend. 

August   hi  i   Matanuska  coalfield, 

Alaska,  over  I  Iway,  left  Goose   Creek   for 

port  of  Ancln 


August  ".'4 — Calumet  &  Eecla  increased  its  dividend  t< 
$20  per  share. — Centennial  .Mining  Co.  declared  initia 
dividend. 

August  30— Ohio  Copper  Mining  Co.  sold  for  $750,(8 
to  E.  II.  Sykes,  of  Sullivan  &  Cromwell,  New  York 
representing  the  bondholders. 


Tlh,e  Prommouaftoiry  Distracts,  US^tiV 

The  Promontory  district  is  in  Boxelder  County 
Utah,  near  the  south  end  of  the  range  that  forms  a  lonj.  j 
promontory  on  the  north  shore  of  Great  Salt  Lake.  Tti< 
area  in  which  ore  has  been  produced  is  .'!  to  4  mi.  nortH 
of  the  Southern  Pacific  cutoff  and  at  an  elevation  about 
1,000  to  1,500  ft.  higher.  The  connecting  wagon  roai 
has  a  gradual  grade  in  favor  of  the  load  for  most  of  tin 
distance,  but  is  rather  steep  near  the  cam]).  Wagons  and. 
motor  trucks  were  used  in  hauling  ore  to  the  railroad 
md  supplies  to  the  camp.  The  range  supports  a  rathei 
scanty  growth  of  cedar  and  other  scrubby  trees  which 
are  available  as  a  fuel  supply.  There  are  some  springs 
on  the  south  end  of  the  promontory,  but  none  near  the 
camp.  Water  was  brought  in  on  the  railroad  for  the 
section  crew  at  Saline  and  the  Lake  View  mining  camp. 
An  attempt  will  doubtless  soon  he  made  to  develop  a 
near-by  supply  of  water.  The  camp  of  the  Lake  View 
Mining  Co.,  owners  of  the  only  producing  claim  in  the 
district,  is  on  a  bench  of  Lake  Bonnerville,  the  pivde- 
cessor  of  the  present  Great  Salt  Lake. 

Lithologicai.lv   Similab  To  Tintic 

According  to  Hague,  the  basal  formation  of  the  range 
is  made  up  of  Archam  schists.  This  formation  is  over- 
lain by  a  great  series  of  quartzites  whose  thickness  has 
not  been  determined,  but  is  several  thousand  feet.  The 
quartzite  series  is  believed  to  be  the  equivalent  of  the 
Cambrian  and  Algonkian  quartzites  and  shales  in  the 
Wasatch  Range,  which  vary  in  thickness  but  in  big 
Cottonwood  Canon  exceed  10.000  ft.  Above  the  quartzite 
comes  a  succession  of  shales,  impure  limestones  and 
sandstones,  with  some  beds  of  rather  pu.e  limestone 
toward  the  top  of  the  series.  This  group  attains  a  thick- 
ness of  TOO  to  800  ft.  Above  this  series  there  are  heavy 
bedded  limestones  which  attain  a  thickness  of  several 
thousand  feet. 

Lithologically  and  paleontologieally  the  rocks  between 
the  quartzite  and  the  upper  limestone  series  closely 
resemble  the  -cries  of  shale  and  limestone  occurring  at 
a  similar  horizon  at  the  Wasatch,  Oquirrh,  Tintic  and 
other  ranges,  though  both  the  shales  and  the  limestones 
aie  n, mv  abundant  in  the  promontory  mountains  than 
in  any  of  the  other  ranges  mentioned.  Limestone  is. 
however,  even  more  abundant  at  this  horizon  in  north- 
eastern  Utah. 

The  upper  part  of  the  quartzite  series  is  doubtless  of 
Cambrian  age.  ami  the  lower  part  may  be  Algonkian, 
though  this  has  not  been  determined.  The  limestone  and 
shale  seiics  overlying  the  quartzite  is  of  Cambrian  age. 
The  age  of  the  upper  limestone  probably  ranges  from 
Cambrian  to  Carboniferous. 

No  igneous  rocks  were  observed  in  the  vicinity  of  the 
mineralized    area.    Samuel    S.    Aivntz   states   that    a    dike 
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I  ft.  in  width  and  traceable  for  aboul  150  ft.  outs  the 
heavy  bedded  limestone  eas!  of  the  Lake  View  property. 
In  the  hand  specimen  tins  is  a  dark  green  rock  apparent!] 
having  the  composition  of  a  rather  basic  diorite,  or  pos- 
sibly diabase.  Similar  rocks  are  -aid  to  cul  the  quartzite 
ares!  of  the  Lake  View  property. 

The  general  structure  of  the  range  at  the  south  end  is 
monoclinal.  The  beds  strike  aboul  X  10°  W  and  dip 
30  to  10°  N.  This  apparent  monocline  may  lie  the 
eastern  limb  id"  an  anticline  from  which  tin'  western 
portion  has  been  removed  by  erosion.  Some  indication 
that  such  is  the  ease  is  given  by  a  small  area  of  westward- 
dipping  sediments  near  the  south  end  of  the  promontory. 
Minor  faulting  in  northerly  and  easterly  directions  has 
taken  place,  but  so  far  as  observed  the  displacemenl  is 
at  most  hut  a  lew  feet.  Prospecting  in  (lie  range  until 
recently  had  been  largely  confined  to  two  localities,  both 
near  the  southwest  side  of  the  promontory.  (Tot  several 
wears  there  has  been  some  prospecting  of  copper  deposits 
ill  the  quartzite  series  on  the  west  side  of  the  promontory 
{about  1V<>  m]-  northwest  of  Saline.  In  1907,  11  tons  of 
hand-sorted  ore.  averaging  ."..s.v;  id'  copper  and  1  oz. 
silver  to  the  ton.  were  shipped.  The  present  activity  is 
confined  largely  to  the  zinc-lead  deposits.  Tn  December, 
19]  l.  workmen  doing  some  assessment  work  on  a  placer 
property  walked  up  the  wash  to  the  limestone  beds  out- 
iropping  above,  Boulders  of  lead-zinc  carbonate  were 
iiscovered  in  the  talus  and  traced  to  the  outcrop  of  ore 
in  place  found  at  the  top  of  the  100-ft.  bed  of  limestone, 
forming  the  so-called  middle  bed  in  contact  with  shale. 
Locations  were  then  made,  and  a  few  hole-  were  dug 
mi  the  outcrop.  After  an  examination  made  in  February. 
MM.-).  | iy  Samuel  S.  Arent/,.  of  Salt  Lake,  a  fifth  interest 
.ras  negotiated  for  and  obtained  in  March.  Mr.  Arentz 
egan  operations  as  one-fifth  owner  and  under  contract 
o  manage  the  mine  for  one  year.  The  net  weigh!  of  ore 
•hipped  to  Aug.  1.  1915,  was  1.9(11,900  lb.,  averaging 
•is  follows : 

ORE  FROM  THE  LAKE   VIEW   MINE 
% 
.ead    7.7 


Iron  . 
•silver 
".old    . 


Zinc     32.?:> 

Sulphur    n .2 

.      0.2       .Moisture    1.9 

.Trace     Insoluble    16.0 


The  gross  returns  for  21  ear-  were  $35,636.75.  The 
onipanv  reported  that  it  had  paid  dividends  of  $8,119.75 
0  Aug.'l  and  had  a  balance  of  $7,180.1  f. 

Zinc  More  Abundant  Than  Lead 

Prospecting  of  zinc  and  lead  deposits  has  been  confined 
dniost  entirely  to  the  middle  limestone  bed.  Thi-  is 
>0  to  75  ft.  thick,  included  in  members  composed  pre- 
ailinglv  of  shale.  The  ores  have  been  formed  by  replace- 
ment of  this  limestone  near  the  north-south  fissures.  The 
arge,-t  deposit  thus  far  disclosed  occurred  just  beneath 
he  overlying  shale,  though  development  has  shown  that 
considerable  mineralization  has  taken  place  at  lower 
iqrfzons  in  the  ore-hearing  limestone.  Present  develop 
nents  show  that  zinc  is   far   more   abundant  than   lead. 

Prospecting  has  been  carried  on  along  the  outcrop  of 
die  middle  bed  for  a  distance  of  about  4.500  ft.,  and 
"die-  of  ore  are  shown  in  numerous  openings.  In  the 
development  of  the  property  the  managers  seem  to  have 
"llowecl  the  conservative  policy  of  determining  the 
! mount  and  character  of  the  mineralization  along  the 
titi Top  before  beginning  extensive  developments  at  depth, 
i  nd  at  the  time  of  visit  the  ore  zone  had  nowhere  been 


exposed  more  than  a  few  feel  below  the  surface.  Suffi- 
cient data  concerning  the  mineralization  had  been 
obtained,   however,   to   warrant    the   planning   of   deeper 

development    work.     The    region    is   o f   considerable 

relief  and  suited  to  the  development  of  the  ore  bed  for 
several  hundred  feel  below  its  highesl  outcrop  by  means 
of  tunnels.     Practically  no  work   has   been  done  on    tl 

lower   limes! i,  though    i!    is   said   to  contain   as   much 

as  3y2%  of  zinc  on  the  outcrop. 

COPPI  l:    1  (EPOSITS    IN     PhOSPECT   St  IGE 
The    copper    prospects    of    the    lTomonlorv    district    are 

about  It/,  mi.  northwes!  of  Saline  station.  The  depc 
i  rop  "nt  on  the  cresi  of  a  ridge  near  the  shore  of  the  lake. 
The  country  rock  is  the  quartzite  near  the  base  of  the 
exposed  sedimentary  rocks  of  the  south  end  of  the  range. 
The  beds  at  this  point  strike  X  l5°-50°  E  and  clip  16  - 
20°  SE.  The  ore  i-  disseminated  in  the  quartzite.  The 
primary  mineralization  formed  chalcopyrite  and  possibly 
bornite,  hut  at  the  surface  the  sulphides  have  been  altered 
to  i  arbonates. 

The  developments  consist  of  two  shafts  about  200  yd. 

apart,    stink    from    the   crest    of   the'    ridge.   Inning   a 

depth  of  ahout  ."at  ft.,  tl ther  120  ft.     At  a  lower  point 

an  inclined  shaft  was  sunk  on  a  westerly  pitch  noarh  at 
right  angles  to  the  dip  of  the  beds  to  a  depth  of  SO  ft. 
Near  the  same  point  a  tunnel  ha-  been  driven  eastward 
for  about  100  ft.  At  a  point  near  the  shore  of  Great  Salt 
Lake  and  about  200  ft.  vertically  below  this  tunnel 
another  tunnel  has  been  driven  eastward  for  152  ft.  This 
was  projected  to  intersec!  the  downward  extension  of  the 
ledge  that  outcrops  on  the  ridge. 

Some  mineralized   rock   was  observed    in   the   pros 
openings,    and     it     i-    -aid    that    more    valuable    ore    was 

ei ntered   at    some    point-    which    were    no!    accessible 

when  the  investigation  was  made.  The  ore  shipped  was 
obtained  from  large  blocks  of  mineralized  quartzite  at 
the  surfac  e. 
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United  States  patent  specifications  listed  below  may  be 
obtained  from  "The  Engineering  and  Mining  Journal"  at  25c. 
each.     British   patents  are   supplied   at    40c.   each. 

AI.tW'lTi:       i  ment    of    Alunite    and    tic     Like.       Howard 

F.  Chappell,  New  York,  X.  V..  assignoi  i"  Mineral  Products 
Corporation,  -\  \\  fork,  X  Y  (U.  s  No.  1.195,655;  Auk.  22. 
1916.) 

CARNOTITE — Process     "i     Concentrating    Carnotite    Sand- 
Herbert    X.    McCoy,   Chicago,    111.      (U.    s.    No.    1,19 
Aug.    22.    1916  I 

CLASSIFIER  Ore  Classifier.  William  Henry  Weigand, 
Trojan.    S.     I>.       II"      S.     No.     1,192.806;    July     25, 

COBALT  OXIDES      Electrolytic     P -    foi    Cm    Extraction 

of  Cobalt  oxides.  Kenneth  S.  Guiterman,  New  Vert,  N.  Y. 
(U.    S.    No.    1,195,211;    Auk.    22.    1916.) 

CONCENTRATION  Ore  Concentrator.  William  Fagergren, 
Salt     Lake      City.     Mali.     an. I     William     1>      Green,     Butte.     Mont.. 

assignors,      .  | ■: .-   ents      i"    M-tals    Recovers     i  o 

If.    S.    No      1,195,453;     \utc    22,     1916  I 

COPPER  NATION      He i    >e     Making    Acid 

insoluble   Metallic   Compounds       George     D     Van     \.i    dale,   New 
\      V       r.    S,    No,    1,195,421  ;    Aug.    22,    1916   i 

CRUSHEU  i  ■      M'H.       Jacob     Lampert,     Rapid 

city.   s.    I'       (U.   s.    No.    1,192,535;   July   25.    19J6  I 

ELECTRIC-ARC  FURNACE.  Emil  Edwin,  Christiana. 
Norwa]  .Norsk  Hydro-Elektrisk   Kvaelstofakl 

skab,  Christiana,  Norwaj       (U.   S.   No.    1,193,882;   Aug.   8,    191fi.) 

ELECTROLYSIS  .Method  of  Preventing  Hisinteeration  of 
Anodes.  George  I'.  Van  Arsdale,  New  York,  N.  Y.  (U.  S 
No.   1.193.711  ;    Auc     B,    1916.) 

FURNACE.     Vie  -   dm  ore,   Penn.,  assignor  to  the 

Furnace   Patent   Co.,   Philadelphia,   I'enn.      U".   s.   No 
Aus.  22.  1916.) 

VOLATiLIZINc;  —  Process  ..f  Volatilizing  Metals.  Selden 
Irwin    -  i  -.    Utah.       clT.    S.    No      1, 

July   25,    1916.) 
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How  £lhe  Railway  §fariil&© 


The  threatened  railway  strike  was  averted  on  Sept  3 
by  Congress  giving  the  labor  leaders  everything  they 
wanted,  although  it  was  not  the  right  of  Congress  to 
give,  and  the  railway  stockholders  will  have  to  pay.  It 
was  easy  for  Congress  representing  the  people  to  give 
away  what  did  not  belong  either  to  it  or  to  the  people. 

The  President,  having  found  himself  in  an  awkward 
predicament,  appealed  to  Congress,  asking  it  to  enact  a 
series  of  half -baked  expedients  in  the  closing  days  of  the 
spssion.  Congress,  as  was  to  be  expected,  discarded  every- 
thing but  what  it  knew  would  satisfy  the  labor  leaders; 
namely,  the  enactment  of  a  law  requiring  present  rates 
of  wages  enjoyed  by  certain  employees  engaged  in  inter- 
state commerce  to  be  figured  on  the  basis  of  an  eight- 
hour  dav. 

This  bill  was  promptly  passed  in  the  House  of  Repre- 
sentatives. The  Senate  received  it  on  Sept.  2  and  had 
to  enact  it  before  sunset.  All  day  long  the  labor  leaders 
sat  in  the  galleries  watching  the  reverend  senators,  squirm- 
ing in  their  consciousness  of  the  injustice  and  indignity 
of  the  thins;,  vote  an  increase  of  wages  to  fewer  than  one 
per  cent,  of  the  population  of  the  United  States  to  pro- 
tect the  rest  of  the  citizens  and  their  families. 

This  action  of  Congress  was  probably  illegal.  Cer- 
tainly it  will  be  tested  in  the  Courts.  But  before  the 
Courts  can  render  decision,  the  law  will  have  been  put 
into  effect  and  the  aristocrats  of  railway  labor  will  have 
obtained  their  increases;  and  no  matter  how  the  Courts 
may  decide,  wages  cannot  be  reduced,  for  it  is  now  the 
n  c  spted  principle  that  wages  may  be  advanced  but  never 
may  be  reduced.  The  President  and  Congress  knew  that 
on  Sept.  1  and  2  they  were  doing  a  monstrous  thing  out 
of  motives  of  political  expediency.  They  committed  a 
greater  wrong  than  perhaps  they  know.  They  cowardly 
'  adered  a  great  principle  and  dealt  a  blow  to  our 
republican  form  of  government.  No  longer  are  we  a  free 
people.  We  know  now  that  there  is  an  empire  within 
the  republic — a  power  to  which  the  mass  of  the  people 
must  defer.  We  rose  against  George  III,  but  we  cringe 
!<  m  iers.  A  week  ago  this  would  have 
ible.  Today  we  stand  aghast  at  the  reality. 
I  the  railway  labor  leaders  should  decree  that  every  non- 
union man  of  voting  age  must  wear  a  pink  necktie, 
there  would  be  nothing  to  be  done  but  obey. 

Nothing   to  be  done  until   we  get    some   leaders   who 

will   stand   firmly   in   another  Lexington  and   fire  a  shot 

'  from  ocean  to  ocean.     The  time  will 

come  when  he  people,  with  brave  leaders,  will 

1"  the  i  economics,  which  are  as 

immutable  as   ':  ervation   of  energy,  will 

operate  silent!-.  |  ,il(.  rajlways  0f  the  United 

States  an    !  latory  politicians  and 

eaten  up  by  unioi  will  not  subscribe 

to  then-  stocl  extensions  of  railway 


facilities  that  are  needed  as  the  population  increases  will 
not  be  made.  Even  in  an  oligarchy  people  cannot  be 
compelled  to  invest  in  what  they  do  not  want  to. 

The  crime  against  democracy  that  was  committed  on 
Sept.  1  and  2  may  be  appalling  in  its  consequences.  In 
order  to  save  the  public  some  temporary  inconvenience, 
the  representatives  of  the  people  sold  their  birthright. 
What  American,  save  the  small  percentage  who  by  ter- 
rorizing imposed  their  will,  can  feel  anything  but  shame 
today?  We  live  now  in  a  state  of  terror  of  a  supreme 
power  within  our  nation.  New  York  City  is  already 
threatened  with  another  and  general  railway  strike.  Next 
it  may  be  the  anthracite  mine  workers  who  will  tell  us 
to  go  cold  this  winter  unless  they  be  granted  all  they 
want.     And  so  on.     Let  the  people  rise  in  self-defense! 

H.e^asn©Ea  ©IF  ftlh®  Maraaia^  L>aws 

The  most  effective  argument  against  abolishing  the 
present  prerequisite  of  discovery  has  been  made  by  E.  D. 
Gardner,  of  Montana,  in  an  address  delivered  originally 
before  the  Montana  Society  of  Engineers  and  republished 
in  the  bulletins  of  the  Mining  and  Metallurgical  Society 
of  America  and  of  the  American  Institute  of  Alining 
Engineers.  Air.  Gardner  points  out  that  the  abolition 
of  this  requirement  will  open  the  door  to  serious  abuses 
in  the  acquirement  of  mineral  land  for  other  than  mining 
purposes.  He  illustrates  these  by  a  variety  of  accounts 
of  what  has  happened  and  suggestions  of  what  might 
happen.     Most  of  his  illustrations  are  pertinent. 

It  is  freely  to  be  recognized  that  conditions  in  Mexico, 
where  discovery  is  not  required,  and  in  the  United  States 
are  different.  In  Mexico  the  government  does  not  part 
with  its  ownership,  hut  confers  mining  rights  only  so 
long  as  certain  conditions,  including  the  payment  of 
taxes,  are  fulfilled.  The  taxes  are  a  great  deterrent  to 
anybody  locating  claims  simply  to  hold  them  for  un- 
earned increment. 

In  the  United  States  the  system  has  been  designed 
to  grant  mineral  lands  in  fee  simple,  and  there  has 
been  no  general  demand  for  a  departure  from  that  sys- 
tem. Any  ideas  of  change  in  this  respect  would  doubtless 
be  unpopular.  The  United  States  permits  claims  to  be 
located  and  held,  however,  only  upon  condition  that  work 
to  a  certain  amount  is  done  annually  upon  them.  This 
is  equivalent  to  a  tax,  hut  instead  of  its  being  paid  into 
Hie  Federal  treasury,-  it  is  supposed  to  he  spent  in  the 
development  of  the  property.  That  often  it  is  not  so 
spent  is  one  of  the  evils  of  our  present  mining  laws.  An 
amended  law  should  provide  for  the  honest  performance 
of  assessment  work  and  means  for  seeing  that  it  is  done. 
If  the  law  be  properly  drafted  in  this  regard,  there  will 
not  be  much  locating  and  holding  of  claims  for  unearned 
increment,  nuisance  value,  etc. 

The  strongest  point  against  Air.  Gardner's  arguments 
is  that  under  our  existing  laws  the  discovery  prerequisite 
is  abolished  by  common  consent.  Alany  claims  have  been 
located  during  the  last  40  years  upon  nothing  but  an  al- 
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[eged  discovery,  which  everybody  knows  to  be  no  true 
discovery,  but  nobody  protests  for  the  reason  that  some 
day  he  may  want  to  do  the  same  thing.  Many  claims  have 
been  held  and  patented  without  the  $100  worth  of  annual 
assessment  work  ever  being  done  upon  them.  The  present 
laws  encourage  initial  perjury  and  a  repetition  of  per- 
jui\  annually  until  patent  is  obtained,  and  the  perjurer 
may  rest  in  peace,  awaiting  a  purchaser  for  his  claim  or 
for  some  neighbor  to  discover  an  orebody  Leading  into  it. 
The  arguments  in  favor  of  the  abolition  of  the  require- 
ment of  discovery  arc  the  removal  of  those  evils  and  the 
simplification  of  the  system.  Mineral  lands  of  all  kinds — 
metallic,  oil-bearing,  stone  quarries,  salines — except,  per- 
haps, coal  ought  to  he  locatable  by  one  kind  of  claim 
and  under  one  set.  of  conditions.  Abolishing  the  dis- 
covery  prerequisite,  moreover,  renders  unnecessary  spe- 
cial provisions  for  locating  mill  site-  and  tunnel  sites. 
The  man  who  wants  to  drive  a  tunnel  may  simply  locate  a 
string  of  claims  on  its  course. 

m 

Alsisl&gi  QoHdl  Masses  C©„ 

On  Aug.  31,  after  the  price  of  Alaska  Gold  Mines  C'o.'s 
-lures  had  been  slumping  for  several  days, Charles Hayden, 
president  of  the  company,  made  a  statement  which  cleared 
up  the  uncertainty  about  the  affairs  of  this  company  that 
ha-  been  disturbing  its  stockholders  during  the  last  year, 
within  which  time  the  shares  have  declined  from  about 
$40  to  about  $12.  The  reason  for  this  decline  was  the 
series  of  bad  monthly  reports,  showing  that  the  ore  was 
assaying  only  about  $1.1?  per  ton  instead  of  the  $1.75 
that  was  expected.  The  explanations  of  Mr.  Hayden  and 
Mr.  Jackling  respecting  this  were  that  ore  was  being  taken 
from  lean  parts  of  the  mine,  that  the  mine  had  not  been 
sufficiently  developed  to  furnish  the  immense  tonnage  of 
average  grade  that  -was  planned,  that  the  mine  workings 
would  soon  be  in  the  better  ore  and  the  monthly  aver- 
Bges  would  increase.  Mr.  Jackling  has  reiterated  repeat- 
edly assurances  that  conditions  and  prospects  were  just 
a-  he  had  affirmed  in  his  annual  reports.  We  fear  that 
neither  Mr.  Hayden  nor  Mr.  Jackling  have  been  quite 
Prank  in  then-  statements  about  the  developments  in  this 
property  since  its  big  mill  was  put  in  operation.  The 
most  generous  interpretation  of  their  attitude  is  that, 
while  they  may  have  had  misgivings,  they  could  not  feel 
sure  that  their  fears  were  correct  and  hoped  that  they 
were  not. 

In  his  last  statement,  wherein  he  t'rankK  confesses  dis- 
appointment, Mr.  Hayden  offers  a  rather  confused  ex- 
planation and,  owing  to  his  lack  of  clarity,  lets  a  worse 
impression  he  formed  than  probably  he  intended  or  ought 
to  be.  lie  gives  the  idea  of  saying,  •"Well,  we've  had  a 
good  run  for  our  money  and  we'd  do  the  same  thing 
again,"  which  is  not  at  all  what  he  meant  to  say.  we 
fancy.  What  he  meant  to  say.  or  might  have  said,  is: 
"We  have  misunderstood  our  mine  and  have  got  to  alter 
our  method  of  mining,  which  is  going  to  result  in  some 
delay  and  some  loss  of  work  that  has  already  been  done 
in  opening  the  mine." 

Readers  of  the  Journal  will  remember  our  previous  re- 
marks respecting  the  difference  of  opinion  between  the 
Alaska  Juneau  and  Alaska  Gastineau  (Alaska  Gold  Mines 
Co.)  managements  with  regard  to  the  mining  of  the  Jun- 
eau lode  and  the  ways  in  which  they  were  going  about  it. 
The  Juneau  lode  (which  we  thus  refer  to  for  convenience 


rather  than  for  i rai  y)   i     not   nniforml;    mineralized, 

but  contain-  portions  that  arc  payable  interspersed  with 
portions  that  are  barren.  The  payable  portions  an  of 
such  immense  size  that  fchej  are  capable  of  mining  by 
the  most  economical  methods.  Mr.  Bradley,  who 
the  pioneer  in  the  distrii  t  and  acquired  Eor  the  Alaska 
Juneau  company  what   was  regarded  a-  the  be  t    part  of 

•I11'  lode,  had  always  a  i  leai    pen  ept of  this  and  laid 

"id  his  mine  for  what  may  he  called  selective  hulk  min- 
ing, designing  to  leave  the  barren  portion-  of  the  lode 
unmoved  him1  obtaining  a  relatively  fair  grade  of  ore 
by  selection.  Mr.  Jackling  came  into  the  distrid  late: 
and,  inspired  by  the  idea  of  doing  things  on  the  hugesl 
scale,  determined  to  remove  the  whole  lode,  from  wall  to 
wall.  Even  so  he  thought  it  would  average  $1.75  per 
ton.  However,  in  the  mining  of  aboul  1,200,000  ion 
this  year,  the  average  ha-  I n  only  $1.1'!  per  ton.  Ap- 
parently it  is  now  recognized  that  a  mistake  was  made 
and  that  it  is  necessary  to  shift  to  the  Alaska  Juneau 
system  of  mining.  This,  however,  i-  going  to  tak 
time,  and  in  the  meanwhile  a  large  quantity  of  ore  al- 
ready broken  and  lying  in  the  stopes  of  the  old  system 
must  he  run  through   the  mill. 

As  to  the  loss  to  the  Alaska  Cold  Mines  Co.,this  i-  chief- 
ly the  loss  of  time  in  bringing  the  enterprise  to  tin-  profit- 
able stage  and  the  expense  of  breaking  some  3,000,000 
tons  of  ore  that  is  not  going  to  yield  what  was  expected. 
When  plans  are  revised,  the  company  probably  hopes  to  hi' 
able  to  mine  ore  of  the  grade  reckoned  and  make  the 
expected  profit  from  it.  The  mine  will  not  he  found  to 
have,  so  much  gold  ore  in  it  as  was  estimated,  hut  the 
tonnage  is  probably  so  great  that  this  will  make  no  great 
difference  in  the  calculations.  Instead  of  there  being 
:.3,000,000  tons  averaging  $1.75,  there  may  he  that 
amount  averaging  about  $1.20,  or  about  ."it). 0(10. 000  tons 
averaging  $1.75.  We  do  not  know  respecting  the  latter 
figures  but  suggest  them  merely  as  being  illustrative. 

Alaska  Gastineau  is  a  disappointment  to  its  promoters 
and  managers  in  the  sense  that  they  have  found  thai  they 
cannot  break  down  all  the  ore  from  Wall  to  wall — a  width 
of  hundreds  of  feet — and  mill  it  at  SO  much  profit  as 
they  estimated;  and  it  i-  a  disappointment  in  the 
that  they  have  found  themselves  mistaken  in  thinking 
that  they  could  do  so.  This,  however,  is  far  from  pro- 
nouncing I  lie  enterprise  a  failure — an  enterprise  in  which 
about  $10,500,000  has  been  expended,  including  about 
$3,000,000  Eor  the  purchase  of  the  property.  Its  mining 
experience  is  simply  what  the  Alaska  Juneau  engineers 
have  been  foreseeing. 

Affiaeipncasa  Hiawes&simeEa&s  lira  B^mssna 

Not  only  are  American  hankers  and  manufacturers 
becoming  interested  m  Russia,  hut  also  are  American 
mining  syndicate-  turning  their  eve-  thither.  Investiga- 
tions of  the  mineral  resources  of  the  Siberian  pari  of 
Russia  are  already  being  undertaken  bj  some  of  the  most 
important  of  American  mining  concerns. 

Without  any  doubt,  one  of  the  results  of  the  present 
world-wide  upheaval  is  going  to  he  a  great  extension 
of  American  interests  abroad.  In  South  America, 
American  exploitation  will  be  more  important  than  ever. 
A  --reat  America  i        ■  in  the  development  of  gold 

mines  in  the  \Vitwater-raiid  of  South  Africa  has  been 
under    consideration.      But    more    than    anywhere,    we 
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anticipate,  will  there  be  American  interests  in  Russia — 
a  great  undeveloped  country  which  in  all  likelihood  will 
emerge  from  the  great  war  in  a  condition  somewhat 
similar  to  what  there  was  in  the  United  States  at  the 
termination  of  the  Civil  War. 

r " 


In  commenting  on  the  Bowena  Copper  Co.  one  of 
our  leading  financial  papers  remarks:  "We  are  willing 
to  become  as  enthusiastic  as  the  projectors  when  the 
Bowena  people  dig  tunnels,  shafts,  hunkers  and  concen- 
trators." There  is  a  well  known  saying  about  the  blind 
leading  the  blind. 

Just  before  the  Clifton-Morenci  strike  was  called,  a 
mucker  went  to  his  foreman  at  one  of  the  copper  prop- 
erties in  that  district  and  said  he  would  like  to  quit  and 
desired  "his  time."  The  foreman  looked  at  him  with  that 
"grouch"  which  is  characteristic  of  all  foremen,  and  said. 
"All  right,  but  I  knew  you  would  not  stay  when  I  put 
vim  to  work."  The  mucker  had  only  been  on  that  job 
5  f  years  and  7  months. 

The  Boston  News  Bureau  in  attempting  to  answer 
"a  general  call  for  a  clear  statement  of  the  lesson  from 
Alaska  Cold."  offers  the  following:  "Gold  is  never 
found  deposited  on  the  same  lines  as  the  lower  metals, 
silver,  copper,  lead  or  iron.  Cold  is  elusive  and  is  most 
often  deposited  in  gyrations  or  spiral  forms  not  easily 
followed  in  large  mining  operations.  Even  where  de- 
posited in  veins  or  blanket  formations,  the  gold  areas 
in  the  rock  are  in  chutes  not  easily  discernible  except  by 
careful  analysis.''  These  ideas  will  be  interesting  to 
mining  engineers  and  geologists. 

An  electric  haulage  system  had  been  newly  installed  in 
the  mine,  and  "the  hoys"  were  very  much  loath  to  accept 
the  new  order  of  things.  The  common  trouble  of  current 
leakage  had  been  experienced  at  first,  especially  in  wet 
ground,,  and  at  the  end  of  a  week's  work  a  number  of  the 
turbulent  Irish  miners  were  in  a  state  of  mind  ready  for 
anything.  Malony  had  just  received  another  minor  shock 
from  a  wet  tunnel  wall  and  was  organizing  an  expedition 
of  protest  to  visit  the  office,  when  the  manager  himself 
appeared  on  the  scene.  Everyone  talked  at  once,  and 
the  manager  at  first  failed  te  discover  the  cause  of  the 
row.  On  finally  securing  a  momentary  silence  while 
Malony  luridly  phrased  the  complaint,  the  manager  caught 
the  drift  of  his  remarks  and  explained  that  the  current 
leakage  was  already  being  remedied.  Malony  then  con- 
sulted with  his  supporters  and.  returning  to  the  manager, 
dramatically  pointed  to  the  glistening  new  cupper  trolley 
wire  overhead  and  declared  the  verdict:  "Begobs  the  b'ys 
si  /.  to  h — 1  wit'  the  job  if  yez  don't  paint  that  wire  black." 
v 

The  American  members  of  the  joint  commission  to 
undertake  settlement  of  differences  between  the  United 
States  and  Mexico  lin  K.  Lane.  Secretary  of  the 

Interior:  Judge  George  Gray,  of  Wilmington,  Del.:  and 
Dr.  John  R.  Mott,  I    City.     The  commission 

will,  it   is  expected,   ho  I  n     at   a   New  Jersey 


coast  resort.  The  time  and  place  of  the  meeting  will 
be  arranged  by  Secretary  Lansing  and  Eliseo  Arredondo, 
the  .Mexican  Ambassador  Designate.  Probably  the  first 
problem  taken  up  by  the  joint  commission  will  be  the 
proposed  withdrawal  of  American  troops  from  Mexico. 
As  General  Funston  has  recommended  the  recall  of  Gen- 
eral Pershing's  expedition,  this  is  expected  to  be  agreed 
to  by  the  American  members.  Dr.  John  K.  Mott,  who 
is  a  close  friend  of  President  Wilson,  is  international 
sei  retary  of  the  Young  Men's  Christian  Association,  lie 
went  to  London  in  October,  ,1914,  with  the  object,  it 
was  said,  of  bringing  about  peace  through  religious  in- 
fluence. He  has  been  described  as  "a  one-idea  man."  the 
idea  being  "the  evangelization  of  the  world  in  one  gen- 
eration." 

The  doctrines  of  union  labor  are  exemplified  by  some 
recent  publications.  The  railway  brotherhoods  say: 
"Give  us  what  we  demand,  or  we  will  strike  and  paralyze 
i  he  industries  of  the  United  States."  When  it  was  argued 
that  the  railway  business  of  the  country  would  not  stand 
what  they  wanted,  the  brotherhoods  published  a  statement, 
saying:  "Don't  kill  the  goose  thai,  lays  the  golden  egg. 
Every  day  or  so  this  old  bromide  is  handed  the  railroad 
men.  Railroad  employees,  who  demand  a  workday  that 
will  give  them  some  hope  of  expanding  their  working 
days  and  keep  them  a  year  or  so  lunger  away  from  the 
dead  line  and  the  bread  line,  are  admonished  'Not  to  kill 
the  goose.'  We  are  accused  of  making  a  raid  on  the 
•g. Misery,'  and  the  bosses  are  warning  not  to  kill  off  the 
goose  nor  even  disturb  her,  for  the  goose  is  in  a  delicate 
way,  and  possibilities  for  excessive  wear  and  tear  on  the 
goose-egg  factory  may  mean  ill  health  for  the  goose  and 
rather  than  upsel  the  even  trend  of  things  we'd  better  not 
insist  upon  another  egg  right  now.  This  is  old  stuff; 
it  used  to  he  good  stuff,  hut  it  is  not  good  stuff  any  more. 
We  have  been  feeding  this  goose  until  it  lias  become  some 
goose;  where  it  has  not  been  squeezed  too  much,  it  is 
a  healthy  goose,  so  there  is  not  much  alarm  over  its 
genera]  health.  It  is  also  a  fat  goose,  and  viewing  all  the 
phases  of  the  situation,  railroad  men  believe  the  admoni- 
tion "not  to  kill  the  goose'  means  keep  on  feeding  the 
goose  fen  hours  a  day  and  let  the  bosses  gather  the  eggs, 
which  may  not  hold  to  the  high-pressure  average  if  the 
goose  is  fed  eight  hours  a  day.  For  the  sake  of  the 
health  nf  the  goose  the  men  will  take  a  chance  on  dieting 
the  invalid  on  eight  hours  high-pressure  feed.  Anyhow, 
this  goose  business  ought  to  be  on  a  fifty-fifty  basis  so 
that  one  side  of  the  house  will  not  be  all  goose,  and  the 
other  all  'goosed.'"  The  I.  W.  W.  people  are  more 
advanced  than  the  brotherhoods.  They  are  now  creating 
trouble  at  Broken  Hill.  X.  S.  W.  According  to  the  South 
Australian  press  these  familiar  and  typical  notices  of  the 
I.  W.  W.  are  posted  at  the  mines  there.  "Don't  scab 
upon  the  unemployed  by  working  hard.  Slow  work  means 
more  jobs.  More  jobs  means  less  unemployed,  and  less 
competition  means  higher  wages.  Less  work — more  pay. 
Slow  down!  Slow  down!  Don't  be  a  slave.  Be  a  man 
and  join  the  [.  W.  W.  How  to  make  your  job  easier. 
Get  wise  to  I.  W.  W.  tactics.     Don't  he  a  pacemaker. 

Son ne  has  to  be  the  slowest.    Let  it  be  you.     Join  the 

big  union.     Don't  be  a  boss'  man   by  trying  to  do 

i e  work  than  the  other  man.     Fast  workers  die  young. 

Live  a  lung  life.  Join  the  Industrial  Workers  of  the 
World,  the   Fighting  Union." 
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A.  A.  Jones,  recently  in  Chosen,  is  new  in  London. 

T.  «'.  Hni,  lately  in  New  York,  lias  gone   to  Shanghai,  China. 

John  Frank,  lately  at  Jacksonville,  111.,  has  none    to  M  lyer, 


it 1.     has 


c.  «'.  Smith,  lately  at  Anac 1 


S.  A.   Walk. 


JT.   H.    East.   ,lr 

ig,  Minn. 


is  gone  to  Li 
;  at  Fr<  del  ii 
lately  at   Mi 

1,1  |.l,     has     g« 


Hint 


!,   Mont. 

i-n^i    H.   t'luitin,    recentlj 


Walsenburg,    Colo. 

Ualcolm     w.    (lark    is    no 
recently   in   Mexico. 

J.  A.  Reid  is  now  at  the  O' 
recently  at  Toronto. 

P.  11.  McDonald  has  left   the  editorial  staff  of  the   "Mining 
and   Scientific    Press." 


\. 


Ilr 


eke 


has    discontinued    his 
low     in     New     York. 


London, 


practice 
England,    and    is    nc 

R.  n.  iiriiK.ii,. ',,1,-.  of  St.  Louis,  spent  August  in  mine  exam- 
inations  in   the   State   of  Washington. 

Win.  F.  Jnlin  is  now  at  the  Tough  Oakes  Mines.  Kirkland 
Lake,    Ont.      He    was    recently    in    Montana. 

W.  H.  Rule  has  gone  from  Cornwall,  England,  to  the  Pres- 
tea  Block  A,   Ltd.,   Gold   Coast,   West   Africa. 

John  Gross,  mining  engineer,  of  Denver,  Colo.,  has  moved 
his  offices  from  No.  523  to  No.  423  McPhee  Building. 

Roy  S.  Bonalt,  recently  at  Low  Moor.  Va.,  is  now  with  the 
I'nited  States  Metals  Refining  Co.,  at  East  Chicago. 

(ieorce  B.  Holderer,  recently  manager  of  the  Furlough 
Development  Co.  in  Arizona,  is  now  with  the  General  Chemical 
Co.,    25    Broad    St..    New    York. 

W.  L.  Hayes  has  been  appointed  manager  of  the  wire  mills 
of  the  American  Steel  and  Wire  Co.  in  the  Chicago  district 
in   place  of   F.   C.   Gedge,   deceased. 

August  Mann,  manager  of  the  Farrell  Works  of  the  Amer- 
ican Steel  and  Wire  Co.,  near  Sharon,  Penn..  has  been  made 
manager  of  the  plant  of  the  United  states  Steel  Corporation 
at   Dnnora. 

Thomas  M.  Skinner,  Jr.,  has  resigned  as  superintendent 
"f  Mid  Continent  Chemical  Co.,  Sand  Springs,  Okla..  to  accept 
the  position  of  assistant  manager  of  Potash  Products  Co., 
Alliance.   Neb. 

\V.  S.  Stothoff  has  been  appointed  general  superintendent 
of  Win.  Wharton.  Jr.,  &  Co.,  Inc..  Easton.  Penn.,  and  the  Tioga 
Steel  and  Iron  Co.,  Philadelphia,  in  charge  of  plants  and 
manufacturing. 

E.  W,  Widdowson,  provincial  chemist  and  assayer.  Nelson, 
B.  C,  gives  notice  that  he  is  still  in  charge  of  his  office,  his 
application  to  enlist  having  been  rejected,  as  he  was  unable 
to   fill    all    the    requirements. 

W.  Earl  Greenough  has  resigned  as  managing  director 
of  the  Marsh  Mines  Consolidated.  Wallace,  Ida.,  and  will  take 
up  independent  practice  as  consulting  mining  engineer,  with 
headquarters  at  Spokane,  Wash. 

Ivan  P.  Ta.shof  has  resigned  as  instructor  in  mining  and 
metallurgy  at  the  College  of  Mines  and  Metallurgy  of  the 
University  of  Kentucky,  and  purposes  to  enter  the  practice  of 
patent  law  with  Byrnes,  Townsend  .<•  Brickenstein,  of  Wash- 
ington. 

Hon.  Dr.  Roche,  Canadian  Minister  of  the  Interior,  has 
returned  to  Ottawa  from  a  trip  to  the  Yukon.  He  reports 
all  the  big  mining  plants  busy  and  the  output  of  gold  well 
maintained.  The  war  has  greatly  stimulated  the  copper 
industry  and  large  shipments  of  ore  are  being  made  to  Brit- 
ish  Columbia   smelters. 

Dr.  Millet  G.  Miller,  of  the  Ontario  Nickel  Commission, 
and  T.  P.  Sutherland,  chief  inspector  of  mines  fur  Ontario,  who 
have  been  investigating  the  nickel  industry  of  New  Caledonia, 
sailed     from     Sydney,     Australia,     Aug.     31,     on     their     return 


OBITUARY 


from    Basin,    Mont.,    to    Alturas, 
Mont.,  is  now    at   Cambridge, 
adville,  Colo.,  from  Rye  Valley. 
ktown,    .Mo.      He    was    recently 

mnioth.    Calif.,    is    now    at    Hib- 

ne  1 1  on,  Houghton,  Mich.,  to 
at  Butte,  Mont.,  has  gone  to 
at  Millings,  Mont.  He  was 
•  i,     Mine.    Cobalt.    Ont.       He    was 


Uexander   Franer,  metallurgist    at    the   plant    of   the   I  

11,1111     '■ <  ■<    de    Augustias,    Pozos,   Guanajuato,    Mexico 

killed     on     .Inly     :il     by     revolutionists     under     Xiteras.        i 
had    been    2n    years    in    Mexico.       lie    was    I1 

leaves  a   wiie  ami   two   children    In    London. 

John    Hurl    Wilson,   of    Pittsburgh,    died    at    Atl.nn 
•N"    •'  •  Sept,    2.     Me   was  foi                  eari     n    bu   Iness   In    Pitts- 
burgh  ami    was  a   director  of   the    r ,,   National    Bank       He 

was  interested  in  several  mining  enterprises.  II,  r.  a  pree 
"ir,1<  of  Ho  Hidalgo  Silver  Mine  Co.  at  Parral,  Mexico,  and 
was  vice-president  of  the  Parral  &  Durango  Railroad  Co 
of  Mexico.  lie  was  a  member  of  man]  fraternal  organiza- 
tions. 


SOCHETHES 


J 


American     Electrochemical     Society— The     30th     som-inii 

convention  of  this  society,  whose  membership  Includes  mam 
well  known  electrochemists,  will  be  held  at  New  York, 
Sept.  27  to  30,  at  the  time  of  the  Expoai! I  Chemical  In- 
dustries. 

Society    for    Electrical    Development — Arthur    II      Halloi 

vice-president   and   managing   editor,    "Journal    or    Electricity, 
I'ower  and  Gas."  has  been  appointed    Paclfli    Coasl    repri 
tive    of    the    society.      Mr.    Halloran's    headquarters    will 
the  Crossley  Building.  San   Francisco.     Mr.   Halloran   will   rep- 
resent the  society  in  the  States  of  California.  Arizona,    Mi 
Utah,    Idaho,    Oregon    and    Washington. 

Iron   antl   Steel    Electrical   Engineers — Central    station    power 

for  steel  mills,  the  operation  of  the  Heroult  electric  furnace, 
the  electric  reversing  blooming  mill  and  portable 
tools  in  the  iron  and  steel  industry  are  among  the  subji n 
be  discussed  at  the  annual  meeting  of  the  Association  of  Iron 
and  Steel  Electrical  Engineers,  to  be  held  at  the  Hotel  La 
Salle,  Chicago.  Sept  IS  to  22.  inclusive.  Following  a  busi- 
ness session  on  Sept.  Is,  there  are  to  be  afternoon  and  morning 
technical  sessions  and  plant  visitations,  and  many  papers  will 
be  read. 

Minnesota  Joint  Engineering  Hoard  —  The  engineers  of  Min- 
nesota believe  that  through  the  cooperation  of  the  various 
engineering  societies  that  they  can  lie  more  useful  to  their 
communities,  and  are  attempting  to  bring  about  closer  co- 
operation through  ilo  formation  of  the  Minnesota  Join!  Engi- 
neering Board.  The  constituent  societies  represented  on  the 
Board  are  the  Northwe  tern  Association  of  the  members  of 
the  American  Societj  of  Civil  Engineers;  Minnesota  Section 
of  the  American  Society  ol  Mechanical  Engineers;  the  Min- 
nesota Section  of  the  American  Institute  of  Electrical  I 
neers;   the   Minnesota    Surveyors'    ami  ociety;    the 

Engineers'  Club  of  Minneapolis,  and   tin-  Civil   Engineers'  So- 
ciety of  St.    Maul      It    is  hoped   that   through   this  cent] 
ganization    the   activities   of    the    engineers   of    Minnesota    may 
be    more    closely    correlated    and    more    accomplished    for    the 
public  welfare.     Geo.  W.  Kathjens,  of  St.  Maul,  is  the  sen  i 
of  the  Board. 

Spokane     Mining     Men's     Club     is     organizing     a     four-days' 
excursion    into    the    .Nelson    and    SlOCan  British    Co- 

lumbia, and   the   expedition    will    probably    leave   Spi  kan, 

[    Pullman    train    the   night    of  Sept.   29.  according    to   ten- 
plans    that    have-    i  try    Frank    C. 
i           r;    the    return     trip    will    be    made    the    night     ol     Oi 
The    program    provides    for   a   joint    meeting    at    Nelson    of    the 
l    Nelson    .Mining   Men's   clubs,   and    it    is   hoped 
ion   "f   th,    Canadian   Institute   of   Minim 

ii     Institute    of     Mining     Engi- 
neers,   can     bi  at     the    same    time,    as    many    o 
Spokane    and    British    Columbia    mining    men    are    members    of 

nizations.  The  special  Spokane  train  will  I 
port  the  excursionists  to  Kootenay  Manning,  on  K  oi 
Make,  v  ■  1  Canad  li  n    i  'aciflc   boat   will   be 

e   them   on   to   Nelson,   and    from    the   latter  point    s; 
boats  and   trains  will   convey   the   party    to   the  different 
that    are    10    be    visited,    including    those    in    the    Sin 
Ainsworth,   Kaslo  and   Slocan   districts. 
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Colorado  Metal  Mining  Association  has  decided  to  continue 
its  committee  on  legislation,  which  will  carry  on  nego- 
tiations with  the  smelting  companies  in  the  interests  of  the 
mine  operators  and  miners  of  Colorado.  At  the  last  meet- 
ing of  the  association  the  committee  submitted  the  following 
report:  "Resolved  that  the  subject  covered  by  the  resolution 
adopted  by  the  C  dorado  .Metal  Mining  Association  at  its  last 
annual  meeting,  proposing  by  legislation  to  place  the  smelters 
operating  in  the  State  of  Colorado  under  the  control  of  the 
public  utilities  commission,  contemplates  such  a  radical 
change,  that  your  committee  feels  it  should  be  continued  and 
given  time  and  power  first  to  properly  present  the  grievances 
of  the  members  of  the  association  and  the  miners  of  the 
State  of  Colorado,  to  the  officers  of  the  smelting  companies, 
and  obtain  their  answers,  before  your  association  uses  its 
united  strength  toward  the  enactment  of  any  constitutional 
amendment,  or  other  legislation  to  this  end."  The  committee 
on  the  multiplicity  of  corporation  statements  required  under 
state  laws,  of  which  George  C.  Manley  is  chairman,  was  con- 
tinued with  power  to  consult  with  the  Colorado  survey  com- 
mittee appointed  by  Governor  Carlson  and  suggest  the  enact- 
ment of  a  law  by  the  next  legislature  which  would  enable  all 
statements  to  be  made  in  one  report.  The  committee  on  tax- 
ation was  continued  and  authorized  to  confer  with  a  com- 
mittee appointed  by  the  Colorado  Tax  Commission  for  the 
purpose  of  reaching  an  agreement  upon  the  proper  taxation 
of  ore-producing  mines.  The  committee  on  revision  of  the 
federal  mining  laws,  through  its  chairman.  George  E.  Collins, 
reported  that  the  adoption  of  the  bill  now  before  Congress 
would  "leave  the  mining  laws  in  a  far  worse  condition  than 
at    present." 


Hydrometers,    Etc      L. 

England.     Catalog;   pp. 


40;  8xl0i!>   in. 

Combinntii 

trial   Heating 


Leyner  Drill  Sharpener.  Ingersoll-Rand  Co.,  11  Broadway, 
New  York.     Pp.  24:  6x9  in.;  illustrated. 

Vgitation,    Thickening    and    Filtration    Apparatus.      H.    R. 

Conklin,  Joplin,  Mo.     Catalog.     Pp.   12;   6x9   in.     Illustrated. 

Eureka  Cyaniding-Precipitnting  Machine.  Eureka  Agency, 
1531  ISth  St.,  Denver,  Colo.  Bulletin.  Pp.  8;  6x9  in.  Illus- 
trated. 

Chemical    Balanees    and    Weights, 
Oertling.   Turnmill    St.,   London,    E.    C, 
illustrated. 

Gas    and    Oil-Burning    Equipment    for    Tndus- 
Tate,  Jones  &  Co.,  Pittsburgh,  Penn.     Circular 
No.   155;  pp.   8;   s'-xll   in.;   illustrated. 

Steam  Condensing;  Plants.  Ingersoll-Rand  Co.,  11  Broad- 
way. New  York.  Form  No.  9024;  pp.  32;  6x9  in.  This  bulletin 
describes    the    Beyer    barometric    type    condensers. 

Air  Compressors.  Ingersoll-Rand  Co.,  11  Broadway,  New 
York.  Form  No.  3033;  pp.  2S;  6x9  in.  Imperial  Type  "XPV" 
duplex  steam-driven  compressors  are  described  in  this  bulletin. 

Electric  Locomotives.  The  Jeffrey  Manufacturing  Co., 
Columbus.  Ohio.  Bulletin  No.  115;  pp.  4:  6x9  in.  This  bulletin 
IE  (1. -voted  especially  to  electric  locomotives  for  smelting 
plants. 

Electric  Portable  Tools.     Chicago  Pneumatic  Tool  Co.,  Chi- 
cago.   111.      Bulletin    E-41;    pp.    X;    6x9    in.      This   illustrates   and 
ribes  the   Duntley  electric  tools  for  street  and  interurban 
railways. 

Electric  Hoists.  Sprague  Electric  Works,  527  W.  34th  St., 
New    York.     Bulletin   No.    48906.      Pp.    32.      8x10%    in. 

This  illustrates  and  describes  Type  S-l,  one-half  ton  and 
one-ton  hoists. 

Portable  Conveyors,  The  Jeffrey  Manufacturing  Co.,  974 
North  Fourth  St.,  Columbus,  Ohio.  Bulletin  No.  1S4;  pp.  10: 
6x9  in.     This  illustl  i  .  -   conveyors  for  handling 

barrels,  boxes,   packages,   bags, 

Rel   actories.     Nor)  in   Co.,    Worcester,   Mass.     Catalog.     Pp. 
c8   in.     This   is   the    L916   edition    which   is  a  complete  re- 
vision   of    tl:  ,,;       man;     new    shapes    of    re- 
fractories    and     filti                             mius. 

I.eadvillt-  Drill  Column  Hoist.  The  Hendrie  &  Bolthoff 
Manufi  c,     Denver,  Colo.     Bulletin.     Pp.  16; 

6x9    in.       Illustrated.       This     contains    description    of    a    new 
hoist  known  :i  -  i  he  "Supei    i  .eadville." 

"National"  Matheson  Joint  Pipe.  National  Tube  Co., 
Pittsburgh,    Penn.      Pamphlet.      Pp.   72.      SxlO   in. 

This  is  the  tl  phlet,  enlarged  and  re- 

vised and  contains  good  illustrations  of  installations. 

"Concrete  Swimming  and  Wading  Pools"  is  the  title  of  a 
new  publication  of  the  Portland  Cement  Association,  111  West 


Washington  St.,  Chicago.  It  describes  the  construction  of 
simple  pools,  and  may  be  obtained  without  charge  upon  re- 
quest. 

Boiler  Tube  Cleaners.  The  Lagonda  Manufacturing  Co.,  . 
Springfield,  Ohio.  Catalog  L-9.  Pp.  36.  8x10  in.  This 
illustrates  and  describes  the  different  types  of  boiler  cleaners 
and  other  specialties  made  by  this  company,  including  reseat- 
ing machine,  strainers,  filter  and   grease  extractor,  etc. 

Iron  Cements,  Paints,  Etc.  Smooth-On  Manufacturing  Co., 
570-574  Communipaw  Ave.,  Jersey  City,  N.  J.  Smooth-On 
Instruction  Book  No.  16;  pp.  144;  41/ix6,i.  in.  This  contains 
many  new  examples  and  illustrations  showing  the  working 
of  the  different  Smooth-On  iron  cements  and  ought  to  be  use- 
ful  to  mining  engineers. 

Poppet  A'alve  Engines.  Nordberg  Manufacturing  Co.,  Mil- 
waukee, Wis.  Bulletin  No.  28.  Pp.  36;  Sxl0%  in.  This 
describes  three  types,  namely,  full  poppet,  poppet-uniflow  and 
poppet-corliss  and  tells  which  engine  is  best  suited  to  plant 
conditions.  Tallies  of  tests  and  illustrations  showing  details 
of  construction  are  included. 

"Productos  de  la  Ingersoll-Rand."  Ingersoll-Rand  Co.,  11 
Broadway,  New  York.  This  is  a  124-page  catalog  printed  in 
Spanish  covering  complete  line  of  air  and  gas  compressors, 
pumps,  rock  drilling,  metal  and  coal  mining,  prospecting 
and  quarrying  machinery,  pneumatic  tools  for  machine, 
boiler    shop    and    foundry    work. 

Insuluminum.  Diamond  Power  Specialty  Co.,  Detroit.  Mich. 
Bulletin  118.  Pp.  8;  7%xl0%  in.  This  bulletin  contr  ins  a 
number  of  photo-micrographs  and  describes  the  properties 
of  this  metal,  which  is  a  recent  product  of  the  General 
Electric  Co.'s  laboratories  and  which  has  very  high  heat  re- 
sisting qualities.  Application  of  this  metal  to  the  Diamond 
Mechanical    Soot    Blower    System    is    also    shown. 


A     typical     analysis     is 
Various  tungsten  alloys 


Morse  Bros.  Machinery  and  Supply  Co.,  of  Denver,  has 
purchased  the  crushers,  rolls,  roasters  and  cyanide  equipment 
of  the  Lord  Byron  mill  at  Sugar  Loaf.  Colo.,  and  shipped  them 
to   Denver    for    resale. 

The  Crocker-Wheeler  Co.,  Ampere,  N.  J.,  announces  that 
its  San  Francisco  district  office.  Mr.  W.  K.  Brown  district 
manager,  has  been  removed  from  the  Crossley  Building,  619 
Mission  St.,  to  the  ground  floor  of  87  New  Montgomery  St. 

Penn  Development  Co.,  836  Real  Estate  Trust  Building, 
Philadelphia.  Penn..  has  been  organized  for  the  purpose  of 
developing  and  financing  mines  and  prospects  and  industrial 
enterprises.      Propositions    will    be    considered    and    examined. 

Chemical  Products  Co.,  Washington,  D.  C,  has  recently 
started  its  new  tungsten  plant  at  Anacostia,  D.  C.  The 
principal  product  is  a  ferro-tungsten  powder  higher  in  tung- 
sten than  ordinary  ferro-tungsten  and  exceptionally  low  in 
carbon,  sulphur  and  phosphorus. 
ST. 7',  W.  0.11  C,  0.46  S  and  0.022  P. 
will  be  made  later. 

Morse  Chain  Co.,  Ithaca,  N.  Y..  has  lately  increased  its 
capital  stock  from  $400,000  to  $1,500,000  for  expansive  pur- 
poses in  the  form  of  new  buildings  and  additions  to  old  ones 
already  under  way.  When  these  buildings  are  completed,  the 
company  will  have  a  total  floor  space  of  approximately  7 
acres,  all  of  which  will  be  devoted  exclusively  to  the  manu- 
facture of   Morse   rocker-joint   power   tiansmission. 

Nordberg  Manufacturing  Co.,  Milwaukee.  Wris..  has  received 
orders  for  steam  hoists  for  the  Davis-Daly  Copper  Co.;  two 
air  hoists  for  the  Anaconda  Copper  Mining  Co.;  electric  hoists 
for  the  Elm  Orlu  Mining  Co.  and  Butte  &  Superior  Co.;  two  for 
Utah  Apex  Mining  Co.,  and  for  St.  Louis  Smelting  and  Refin- 
ing Co.  and  Phelps,  Dodge  &  Co.;  Globe  and  Nacozari;  Fed- 
eral Mining  &  Smelting  Co.;  Hercules  Mining  Co.;  Cerro  de 
Pasco  Mining  Co.  and  Furukawa  Ashio  Mining  Co.,  Japan. 
The  company  also  states  that  it  is  now  building  a  number  of 
Xordberg-Carels  Diesel  Engines  for  various  mining  companies 
in  the  West  and  Southwest. 

Westiiighou.se  Electric  and  Manufacturing  Co.  has  received 
the  order  for  the  electrical  equipment  for  the  new  mill  of  the 
Alaska  Juneau  Gold  Mining  Co.,  at  Juneau,  Alaska.  Th« 
order  covers  an  electrical  apparatus  for  the  mill  and  two  sub- 
stations, among  whioh  may  be  mentioned  two  300-kw.  rotary 
converters  with  transformers;  two  18-ton  tandem  locomo- 
tives; two  400-hp„  thirteen  225-hp.,  and  thirteen  150-hp.  in- 
duction motors;  two  350-hp.  synchronous  motors  and  exciters; 
two  300-k.-va.  synchronous  motors;  15  smaller  motors;  one  108- 
kw.  motor-generator  set  and  a  17-panel  switchboard. 
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SAN  FRANCISCO — Aug.  30 

Mother  Lode  Gold-Mine  Owners  of  eleven  properties  in 
Amador  County  will  post  notices  on  Sept,  -  regarding  a  con-, 
templated  wage  demand  of  employees.  The  owners  declare 
that  they  will  close  the  mines  rather  than  increase  present 
wages.  The  announcement  follows.  "It  has  come  to  out- 
notice  that  some  of  the  workmen  in  our  employ  contemplate 
demanding  in  the  near  future  :i  material  increase  in  wages 
and  shortening  of  the  hours  of  labor,  and  much  as  we  regret 
it.  we  feel  obliged  to  state  firmly  and  positively  that  should 
such  demands  be  made  thev  will  be  refused,  and  if  then  in- 
sisted upon,  we  shall  be  obliged  to  close  our  mines  in- 
definitely. Our  reason  for  this  stand  is  as  follows:  We 
recently  made  a  voluntary  increase  in  the  wages  of  our 
employees,  because  we  thought  they  were  fairly  entitled  to 
such  increase.  While  it  is  true  that,  because  of  the  higher 
price  obtained  for  their  product,  the  copper  mines  in  Cali- 
fornia are  paying  higher  wages  than  are  paid  in  Amador 
County,  this  constitutes  no  reason  for  an  advance  in  the  wages 
of  gold  miners.  We  are  receiving  no  more  for  our  product 
than  at  any  other  time,  and  on  the  other  hand  are  burdened 
by  a  much  greater  expense  for  all  classes  of  supplies;  and, 
beside  which,  on  the  Mother  Lode  the  average  grade  of  the 
ore  is  low  and  the  industry  is  generally  conducted  on  a 
narrow  margin  of  profit;  for  while  a  mine  is  sometimes  profit- 
able for  a  few  months  it  may  be  operated  at  a  loss  at  other 
times.  We  have  shown  our  willingness  to  act  fairly  in  the 
matter  by  dividing  with  our  employees  the  burden  due  to  a 
higher  cost  of  living  and  feel  that  we  have  already  done  all 
that  the  state  of  the  industry  will  stand."  This  announcement 
has  been  signed  by  the  Argonaut  Mining  Co.,  Bunker  Hill 
Consolidated  Mining  Co.,  Central  Eureka  Mining  Co.,  Con- 
solidated Amador  Mining  Co.,  Fremont  Consolidated  Mining 
Co.,  Kennedy  Mining  and  Milling  Co.,  Keystone  Mines,  Original 
Amador  Consolidated  Mines  Co.,  Plymouth  Consolidated  Gold 
Mines.  Ltd.,  South  Eureka  Mining  Co.  and  Treasure  Mining 
Co.  [Later.  Dispatch  from  Jackson,  Calif.,  Sept.  5,  states  that 
secretary  of  miners'  union  announces  report  of  contemplated 
strike  entirely  unfounded.     No  action  contemplated  by  union.] 

BITTE — Auk.  31 

Anaconda's  Expansion  continues.  With  the  recent  acquisi- 
tion of  the  Walker  copper  mine  in  Plumas  County,  Calif., 
another  state  is  added  to  those  in  which  the  Anaconda  Cop- 
per Mining  Co.'s  ramified  interests  are  active.  Montana,  of 
course,  comes  first  containing  as  it  does,  the  company's  large 
copper  and  zinc  mines,  the  enormous  reduction  works  at 
Anaconda  and  Great  Falls,  the  Butte,  Anaconda  &  Pacific 
Ry.  connecting  Butte  with  Anaconda,  extensive  coal  mines  and 
large  tracts  of  timber  lands  that  supply  its  mines  with  the 
necessary  lumber.  Outside  of  Montana  the  company  has  an 
option  on  the  Douglas  zinc-lead  property  in  the  Cceur  d'Alene 
district  in  Idaho.  In  t'tah  it  owns  and  operates  the  Inter- 
national custom  smeltery  at  Tooele.  In  Wyoming  various  coal 
mines.  In  Arizona  it  owns  the  new  custom  smeltery  at  Miami 
and  control  of  the  Inspiration  mines  at  the  same  place.  In 
Mexico  it  holds  a  stock  interest  in  Greene-Cananea.  In  the 
East  Chicago  district  the  company  owns  the  International 
lead  refinery  and  at  Perth  Amboy,  N.  J.,  the  Raritan  copper 
refinery.  In  South  America  the  company's  subsidiary,  the 
Andes  Exploration  Co.,  is  developing  a  large  disseminated 
deposit  at  Potrerillos,  Chile,  back  from  Chanaral.  Anaconda 
also  owns  the  United  Metals  Selling  Co.  in  New  York  which 
markets  about  600.000,000  lb.  of  copper  per  annum. 

DENVER — Aur.    30 

Fatalities  in  Mines,  Mills  and  Smelteries  of  the  state 
through  accident  have  decreased  40%  during  the  year  ended 
July  31,  according  to  figures  compiled  by  M.  B.  Tomblin. 
deputy  commissioner  of  mines.  He  ascribes  the  betterment 
directly  to  rigid  enforcement  of  laws  and  rules  regarding 
safety. 

Abstention  from  Politics  is  to  be  the  rule  for  employees 
and  officials  of  the  Colorado  Fuel  and  Iron  Co.  Recently  the 
board  of  directors  published  a  statement  that  all  employees 
and  officials  must  keep  absolutely  out  of  "politics."  The  com- 
pany will  brook  no  interference  with  the  political  privileges 
of  any  of  its  men. 


Crexson    Consolidated    in    the    Crippli     Creek    dlstrl 
common  topic  for  discussion  among  mlnlng-stocl 
Broke  "displaj     ads"    advising    pur- 

of  this  stock  and   pro  nthly  dividend 

to      111'  I  ,,  ■    I       ,,,,,       ,|       [g      ,. 

less  than  $5.10.     OfB  blocked  on 

value  of  $5,000,000.     Thi    i  natters 

to  be  decided   al   a    meeting   of  directors,   Aug.   28. 

Geologic    Field    Work    -Northwest    of  Twin    Lakes,    along    the 

continental   divide,   has  just    i,eeM   completed   by  J.   V,    Howell 
who   has  been   in   this  region  all   summer,    under   the   au 
of  the  Colorado   Geological   Sui  ill  shortly   pn 

his  report.     His   i tary   object    wa  entary 

rocks   in   this    region,   none   having    heretofore   beet 

and  he  succeeded  to  the  extent  of  finding  a  considerable  mass 

of    blue    limestone    apparently    entangled    in    a    flow-mass    of 

rhyolite.      During    tl Ing    year,    Mr.    Howell    will    i 

nected  with   the  geological  staff  of  the  standard  Oil  Co.,  with 
duties  probably  in  the  mid 

Tungsten  Legislation  is  to  be  presented  to  the  next  Con- 
gress. Tiie  Colorado  Metal  Miners'  Association,  through  Ite 
president,  Bulkeley  Wells,  lias  appointed  the  following  prom- 
inent tungsten  operators  a  committee  to  formulal 
legislation  relative  to  thi  protection  of  the  American  tung- 
sten-mining industry:  Harold  Boericke  of  the  Primos  -Min- 
ing Co.;  Robert  \V.  Kerry,  of  the  Rare  Metals  Ore  Co.;  J.  A. 
McKenna,  of  the  Vasco  Mining  Co.;  William  Loach  of  the 
Wolf  Tongue  Mining  Co.:  and  J.  < '..  Clark  of  the  Boulder  Tung- 
sten Production  Co.  Despite  the  depression  in  the  tungsten 
market,  development  of  mines  and  the  equipment  of  new  mill- 
ing plants  for  concentration  of  tungsten  ores  continues  in 
Boulder  County.  The  Intermountain  Tungsten  Milling  Co.  is 
remodelling  an  old  gold  mill  at  Salina:  while  the  Tungsten 
Mountain  Mines  Co..  a  concern  closely  allied  with  the  Boulder 
Tungsten  Production  Co.  and  managed  by  "Jack"  Clark,  has 
been  re-financed  and  will  renew  the  work  of  driving  a  deep 
crosscut  adit. 

i. i:\nvii.Li: — Aug.  si 

The  Roliinson-Kokonio  District  in  Summit  County  is  in 
the  midst  of  the  greatest  boom  of  recent  years,  as  a  result 
of  the  activity  of  the  Progress  Mining  and  Milling  Co.  The 
Progress  company  has  taken  over  the  old  Wilson  mill  and  a 
number  of  the  large  mines  of  the  section.  The  mill  has  been 
entirely  remodeled  and  is  now  equipped  with  a  modern 
flotation  process  for  the  better  separation  of  the  lead-zinc 
ores  of  that  locality.  Ore  is  purchased  from  all  mines  in 
the  district,  offering  a  rend',  market  for  ores  that  for  some 
time  could  not  be  handlei  It   is  stated   that  there 

are  now  fourteen  mines  operating  in  the  district  where  a  year 
ago  there  were  but  three  or  four.     The  most  important  oi 

.    thai   has  been   made   in  the  Robinson  section   in   s.  ■. 
years    is    the    uncovering    of    rich    gold  d    ore    in    the 

old    Columbin  \    3-ft.    vein    has    given    assays    as 

is   4   oz.    gold.    7^*1   oz.   silver  and    in ■,     bad       The    finding 
of    the    ore    was    accidental.      Men    were    em]  I  ring    a 

drain    in    the    stopi      bottom    and    picked    into    the    ore.      Two 
en    made    by    the    Leadville   men,   who   are 
operating   the   property. 

Drainage    has    been    the    feature    of    this    year's    mining    in 
Leadville.      The    draining    of    the    Down    Town    basin    is    now 
complete.     The  big  station  pump  and  650-hp.  motor  have  be,  n 
installed    :it    the    bottom    level.      Water    column    has    been    con- 
i    With    the    pump    which    is    now  I      pel 

min.  to  surface  against  a  head  of  S70  ft.  One  sinking  pump 
continues  to  operate  in  connection  with  the  relief  pumps  at 
450-ft  bvei  us  the  total  flow  in  the  property  ranges  from 
2,r>on  to  2,800  gal.  Mining  is  being  undertaken  throughout 
a  huge  section  of  the  property  and  hoisting  is  being  done 
M  two  compartments.  Surface  rights  around  the  Pen- 
rose have  been  purchased  by  the  company  for  dump  room. 
This  territory  was  for  the  greater  part  occupied  by 
dences  which  are  being  moved  to  other  locations.  At  the 
Harvard  shaft.  Manager  H.  S.  Lee  is  now  lowering  the  water 
rapidly,  after  having  reduced  the  flow  to  300  or  500  gal.  per 
min.  by  fluming  the  gulch  water  past  the  property.  Prepara- 
tions are  being  made  to  drain  the  Greenback  mine,  ow: 

Mulrooney.       A    Layne-Bowler    centrifugal     pump    of 
i city   has   been   ordered   for   the   unwatering.      It 
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will  be  driven  by  a  150-hp.  motor  now  installed  at  the  900-ft. 
level.  The  shaft  has  been  retimbered  from  surface  to  the 
900  level  and  the  station  at  that  point  has  been  enlarged  for 
the  reception  of  the  motor.  A  large  steam-pumping  plant  is 
installed  at  the  900-ft.  station  and  will  be  used  as  a  relief 
plant.  The  Greenback  is  the  deepest  shaft  in  this  section, 
having  been  sunk  to  1.350  ft.  The  draining  of  the  Greenback 
Is  looked  upon  as  one  of  the  most  important  developments  in 
the  unprecedented  mining  revival  that  has  prevailed  through- 
out the  past  six  months,  as  it  means  that  the  Leadville  dis- 
trict is  to  be  explored  at  great  depth. 

SALT    LAKE    CITY — Aug.    :tl 

Increased  Smelting  Capacity  is  to  be  provided  both  at  the 
Garfield  and  the  Murray  plants  of  the  American  Smelting  and 
Refining  Co.  The  increase  to  be  made  at  the  lead  smeltery  at 
Murray  will  include  the  enlargement  of  the  furnaces  and  a 
new  stack,  450  ft.  high.  This  stack  will  be  the  second  highest 
in  the  world.  There  has  been  an  unusual  congestion  of  ores 
at  the  Valley  smelteries  as  the  result  of  increased  production 
induced  by  high  metal  prices,  and  the  increased  capacity  will 
make  possible  larger  shipments  from  mines  that  have  lately 
been  obliged  to  curtail  their  output. 

Physical  Property  of  Ohio  Copper  Co.  was  bid  in  for  $750,- 
000  by  E.  H.  Sykes,  of  Sullivan  &  Cromwell,  New  York,  counsel 
for  the  bondholders,  at  public  sale  taking  place  Aug.  30,  fol- 
lowing the  order  of  Judge  M.  L.  Ritchie  of  the  district  court 
denying  the  motion  of  persons  seeking  to  intervene  and 
postpone  sale.  Mr.  Sykes  made  an  initial  bid  of  $500,000  for 
the  property,  against  which  there  is  a  judgment  of  over  $1,- 
500,000.  There  were  no  other  bidders,  and  to  make  the  sale 
legal,  a  second  bid  for  $750,000  was  entered;  and  the  property 
acquired.  The  bonds  of  $650,000  will  be  applied  on  the  judg- 
ment of  $1,500,000.  Immediately  after  the  sale  a  bill  in 
equity,  asking  for  the  setting  aside  of  the  sale  and  the  judg- 
ment in  the  foreclosure  suit,  was  filed  in  Judge  Ritchie's 
court.  S.  A.  Maginnis,  of  counsel  for  the  stockholders,  who 
sought  to  prevent  sale,  said  that  the  case  would  undoubtedly 
be  carried  to  higher  courts. 

Transportation  of  Ores  in  Big  Cottonwood  Canon  by  means 
of  tractor  trains  has  thus  far  proved  unsatisfactory,  and 
teams  are  again  being  introduced.  A  short  time  ago,  through 
the  coSperation  of  the  mining  companies  with  city  and 
county,  the  canon  road  was  put  in  order,  and  hauling  by 
tractors  started,  the  object  being  to  protect  from  contami- 
nation city  water  coming  from  the  canon.  The  Mines  Trans- 
portation Co. — organized  to  haul  ores  from  the  Cardiff  and 
Maxfield  mines — having  been  unable,  owing  to  the  steep 
grade,  to  put  on  a  sufficient  number  of  trailers  to  make  oper- 
ation profitable,  has  made  an  assignment:  and  the  mines  are 
left  with  the  problem  of  bringing  their  ores  to  market.  Fol- 
lowing a  notice  from  the  city  water  department,  the  Cardiff 
company  informed  a  joint  meeting  of  the  city  and  county  com- 
mission that,  inasmuch  as  the  city  and  county  had  failed 
to  carry  out  their  part  of  the  agreement,  the  road  not  being 
in  such  condition  as  to  permit  the  successful  use  of  traction 
trains,  the  mining  companies  were  not  legally  bound  to  ob- 
serve their  part  of  the  contract  requiring  the  exclusive  use  of 
tractors,  and  that  they  were  proceeding  to  use  horses,  and 
would  continue  to  do  so.  unless  the  teams  could  be  success- 
fully replaced  by  motor  trucks.  It  was  stated  that  the  road 
could  not  be  put  in  condition  for  the  successful  use  of  traction 
trains  for  less  than  $50,000  in  excess  of  the  $30,000  contributed 
by  the  city  and  county,  and  the  mining  companies  jointly. 
Further  procedure  in  the  matter  will  be  held  in  abeyance, 
pending  a  thorough  examination  by  city  and  county  physi- 
cians of  sanitary  condition!!  in   the   canon. 

SPOKANE,  WASH. — Aug.  :W 

Marketing  Department  of  Hunker  Hill  Smeltery  is  to  be 
established  at  San  Francisco  under  the  direction  of  Myron 
A.  Folsom,  who  lias  1"  >  n  widely  known  in  the  Northwest 
as  a  mining  lawyer  and  for  the  last  17  years  counsel  for 
the  company  in  the  Coeur  d'Alene  region.  Mr.  Folsom 
will  remove  about  Oct.  1  to  San  Francisco,  where  he  will 
continue  to  handle  the  legal  business  of  the  company  in 
addition  to  the  work  of  the  new  department.  It  was  largely 
through  Mr.  Folsom's  efforts  that  the  site  at  Kellogg,  Idaho, 
was  selected  for  the  company's  new  smelting  plant.  He 
was  commissioned  bj  President  F.  W.  Bradley  to  overcome 
the  transportation  difficulties  and  in  this  connection  solved 
various  other  problems  that  were  factors  in  the  determination 
of  the  smelting-plant  site,  so  that  the  works  now  under 
construction  at  Kellogg  are  a  testimonial  to  his  exceptional 
combination  of  business  and  professional  ability,  and  his 
selection  as  head  of  the  commercial  and  legal  department 
the  recognition  of  that  talent. 

The  Day  Interests,  the  controlling  factors  in  the  North- 
port    Smelting   and    Refining    Co.,    are    extending    their    mining 


activities.  Their  principal  interests  in  the  Coeur  d'Alene  dis- 
trict include  Hercules,  the  Ray-Jefferson  and  the  Tamarack  & 
Custer.  Announcement  is  now  made  in  the  "Daily  Press- 
Times."  the  Day  organ  at  Wallace,  Idaho,  of  their  entrance  into 
the  Republic  mining  district  in  Ferry  County,  Washington, 
through  the  purchase  of  control  of  the  Republic  Consolidated 
Mines  Co.  holdings.  These  include  the  Lone  Pine,  Surprise 
and  Pearl  gold  mines  that  had  been  considerably  developed 
by  the  original  company,  the  Republic  Mines  Corporation, 
which  went  into  the  hands  of  a  receiver  about  three  years 
ago.  It  is  assumed  that  the  ores  are  wanted  for  fluxing  pur- 
poses at  the  Northport  smeltery.  The  entrance  of  the  Day 
interests  into  the  Republic  district  is  expected  to  result  in 
further  activities  from  other  outsiders,  as  well  as  to  stimulate 
some  of  the   local   interests  of  the   camp. 

JOPLIN — Sept.  2 

\To  Concerted  Shutdown  of  Mines  was  the  decision  reached 
by  representative  mine  operators  of  the  district  at  a  recent 
meeting.  With  representatives  from  most  of  the  camps,  the 
proposition  of  shutting  down,  until  the  surplus  ore  now 
held  in  bins  is  taken  up,  was  discussed  from  various  angles 
and  it  was  decided  in  the  end  that  there  would  be  no  attempt 
to  bring  about  a  concerted  shutdown.  A  number  of  individual 
operators,  however,  announced  their  intention  of  closing  down. 

The  Purchase  of  the  Franklin  Mine  for  $50,000  by  Lown  & 
Hastings,  of  Duenweg,  was  one  of  the  interesting  events  of 
the  week.  This  is  a  sheet-ground  property  in  the  Duenweg 
section  of  the  district  but  the  mine  has  been  in  the  hands  of 
a  trustee  in  bankruptcy  for  some  time.  The  purchasers  are 
experienced  in  the  Duenweg  field,  having  developed  the  Baltic 
mine,  which  they  sold  two  years  ago  for  $125,000. 

Ahandonnieiit  of  Miners'  Clinic  now  confronts  the  dispen- 
sary established  by  mine  operators  of  this  district  at  Webb 
City  about  three  months  ago.  Dr.  D.  R.  Hill,  of  Joplin,  who 
has  been  connected  with  the  dispensary  since  it  started  has 
resigned,  and  no  one  has  been  named  to  take  his  place.  It  is 
likely  that  the  poor  ore  market  will  mean  the  abandonment 
of  the  plan  to  keep  a  physician  at  the  dispensary  daily,  though 
a  visiting  nurse  "will  be  employed  as  before.  The  whole  dis- 
pensary idea  was  the  result  of  investigations  by  Dr.  A.  J. 
Lanza,  of  the  Public-Health  Service,  and  a  report  of  his 
Undines  to  the  Southwest  Missouri  Mine  Safety  and  Sanita- 
tion Association. 

ISHPRMING,  MICH. — Sept.  1 
The  l.nrito  Output  of  Iron  Ore  is  exceeding  the  capacity 
of  the  boats  to  carry  the  product  of  the  mines,  although  iron 
ore  is  moving  to  the  docks  at  lower  Lake  ports  at  an  unprece- 
dented rate.  Though  numerous  stockpiles  are  being  cleaned 
up.  there  will  be  plenty  of  ore  in  stock  on  the  Michigan 
ranges  when  navigation  closes  for  the  season.  One  operator 
stated  the  other  day  that  his  company  had  disposed  of  about 
3,250,000  tons  for  1916  delivery,  but  the  ore  in  stock  and  the 
amount  coming  from  the  shafts  would  be  considerable  more 
than  had  been  sold.  More  ore  could  have  been  disposed  of 
if  boats  could  have  been  secured  to  take  the  cargoes.  This 
company  has  a  large  fleet  of  its  own.  The  Steel  Corporation 
early  last  fall  chartered  a  lot  of  boats  for  this  year  and 
other  years  to  come  before  the  independents  were  aware  of 
what  was  going  on.  It  seems  certain  that  there  will  be  an 
increase  in  Lake  freight  rates  next  year,  as  the  demand 
promises  to  he  greater  than  ever.  The  mining  men  are  also 
looking  for  an  advance  in  iron-ore  prices,  as  the  increase 
for  this  year  was  not  in  proportion  to  the  advances  in  pig  iron. 
The  prices  for  1917  delivery  will  probably  he  made  early,  as 
will  also   the  boat   rates. 

DILliTH,  MINN Sept.    1 

In  the  Strike  District  on  the  Mcsabi  Range  the  only  im- 
portant development  this  week,  was  the  indictment  of  eight 
men  for  the  murder  of  Deputy  Sheriff  James  Myron,  of  Du- 
Iuth,  who  lost  his  life  when  he  went  to  serve  warrants  on 
several  strikers  in  Biwabik.  Five  of  those  held  are  strikers. 
The  other  three  are  agitators  who  are  held  for  inciting  the 
strikers  to  commit  acts  of  violence.  The  trial  will  start  soon 
at  Virginia.  William  D.  Haywood,  head  of  the  Industrial 
Workers  of  the  World,  has  been  appealed  to  by  the  strike  lead- 
ers to  start  a  movement  for  a  national  strike,  in  the  hope 
that  a  sympathetic  strike  will  aid  the  cause  of  the  men  who 
are  held  for  murder. 

Ore  Shipments  for  August  from  the  head  of  the  lakes  were 
as  follows:  Over  Duluth,  Missabe  &  Northern,  3.3S0.066  tons; 
Duluth  &  Iron  Range.  1.534,314;  Great  Northern,  1,694,899; 
Soo  Line,  190,577;.  Northern  Pacific,  64.S70;  total,  7.S64.726 
tons.  The  above  includes  only  the  shipments  from  Duluth,  Two 
Harbors  and  Superior,  and  does  not  take  into  consideration 
the  shipments  from  Ashland,  Marquette  and  Escanaba.  It  is 
thought  that  the  total  movement  for  the  month  will  be  in  ex- 
cess   of    10,000,000    tons. 
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ALASH  \ 

ALASKA  MEXICAN  (Treadwell) — In  Julv.  mill  ran  23.2 
.lays  crushing  14,385  tons,  yielding  $18,930  or  $1.33  per  ton; 
operating  expense  $22,094;  operating  loss  (3,164  construction 
expense  $2,424;  net  operating  loss  $5,588;  other  in 

ALASKA  TREADWELL  (T  tdwell)  Crushed  in  Julj  77,- 
721  tons  yielding  $155,890  oi  (2.03  pei  ton  operating  expense 
(98,727;  operating  profit  (57,163;  construction  expense,  $12,- 
326;    net    operating   profit,    $44,856;   other    income,    $11,281. 

ALASKA   UNITED   CTreadwell)— In  Julv.  crushed  in  Readv 
Bullion   mill   23,660   tons  and    iti    700-ft.   Claim   mill   21,350    tons. 
yielding  $49,716  or  $2.12  per  ton  and   $23,595   or  $1.12   per   ton; 
operating    expense    $31,823    and    $45,621;    other    income,    (3,730 
Bullion    operating    profit  nstruction    expense. 

$4.4S9.  net  operating  profit  $13,403;  700-Ft.  Claim  operating 
loss.  $22,026,  construction  rxjiense  (6,848,  ne(  operating  loss. 
$28,874 

ARIZONA 
tireenlee   Count! 

SHANNON  (Clifton)  —  August  estimated  production  about 
925,000    lb.    copper 

Mohave  Counts 

KEYSTONE  (Chloride)— Work  to  be  started  at  once  on 
100-ton    mill    for    this    Mineral    Park    mine. 

NORTH  GEORGIA  (Chloride)— Lead  ore  encountered  in 
both  east  and  west  drifts  "ti  100-ft.  level.  Now  working 
three   shifts. 

TENNESSEE  (Chloride) — Strike  called  Aug.  25,  settled 
next  day  by  increasing  cagemen's  wages  from  $4  per  day  to 
union    scale    of    $4.50 

BIG  JIM  (Oatman) — Still  developing  ore  in  spite  of  state- 
ments of  Los  Angeles  stock  brokers.  Company  will  take  no 
action  against  recent  attacks  in  brokers'  letters,  but  it  is 
expected     that     individuals     will     soon     bring     suit     for     libel 

CALIFORNIA 
Butte    County 

CHROME  DEPOSIT  disclosed  on  the  Nat  Lambert,  near 
Magalia,  within  4  mi.  of  Butte  County  R.R.  Considerable  ore 
already  blocked  out. 

1915  GOLD  MINING  CO.  (Lumpkin)— F.  C.  Burroughs  and 
A.  L.  Thorselius.  owners,  completed  and  tire  running  two- 
stamp  mill   on   good-grade   ore. 

NATOMAS  CO.  (Oroville) — Feather  River  dredge  reported 
to  have  started  digging  into  old  tailings  pit  to  ascertain 
if  tailings   of  Oroville   district    will    pay    to   redredge. 

GOLDEN  FEATHER  RIVER  MINING  CO.  (Oroville)— New 
company  to  be  incorporated  for  working  gravel  claims  for 
6.000  ft.  on  middle  fork  of  Feather  River.  Raul  Reicker. 
Marshall  Curran  and  George  C.  Riley,  located  the  claims. 

TRIUMPH  GOLD  MINING  AND  MILT. INC,  (Lumpkin)  — 
Company  will  resume  operations  under  new  management,  in- 
stalling compressor  and  drills  and  driving  new  working  tun- 
nel 750  ft.  lower.  F.  A.  Thompson,  superintendent.  Prop- 
erty, ..quipped  with  2-"i-ton  mill  and  cyanide  plant,  has  been 
operated    for    some    time    by    less,  i  s 

Calaveras    County 

HEXTER     (Mokelumne     Hill) — Rich     gravel     reported 
Stockton    Ridge    channel.       Mine    equipped     with    machinery; 
gravel   hauled   through   3,000-ft.   tunnel   by   electric   locomotive 
George    Chapman,    superintendent. 

CALAVERAS  (Melones) — Old  tunnel  cleaned  out  and  re- 
timbered  1,200  ft.  Compressor  and  drills  in  operation  W.  J. 
I.oring  is  general  manager.  .1.  A.  Davis,  formerly  of  Cen- 
tral   Eureka.    Amador    County,     is    superintendent. 

TEXAS  MINING  CO.  (Stockton) — Permitted  to  sell  100.- 
000  shares  at  25c.  to  develop  copper  claims,  and  to  issue  half 
of  its  capital  stock  to  J.  R.  Hoskinson  and  six  associates  In 
payment  for  the  claims  These  shares  to  be  issued  only  as 
other  shares  are  sold  for  cash,  in  order  to  preserve  equitable 
balance  of  voting  power  by  original  owners  and  invi 
Kldorado    County 

OMO   RANCH    DISTRICT    is   active,   many    propel 
prospected  or  operated.     C.  Edner  is  preparing  his  gravel  mine 
for  winter  operation.     Ensley'mine  shaft    being  sunk  prepara- 
tory   to    development.      Slug    Gulch    getting    read]     foi     • 
Tony     Merrell     is     drifting     on     good     grave!        I 
company  working   its   grai 

BEEBE  (Georgetown)  —  Property  being  prospected  bj 
Georgia    Slide    operators. 

TAYLOR  (Placerville) — Tailings  may  be  re-cyanided  by  O. 
H.  Shade,  of  Los  Angeles  Treating  6  to  1"  tons  a  day  and  a  30- 
day  test  is  to  be  made.      Dump 

Glenn    f 'imnty 

CHROME  MINES  have  difficulty   in   securing  miners.     Con- 
struction    of     tramway     from     mine     to     Fruto     contemplated. 
Roads    in    winter    require    much    work    to    keep    them    in    order. 
Inyo    County 

ORE  SHIPMENTS   from   Keeler  amount    to   24    to   28    cars  a 
day.     Cerro  Gordo  continues  regular  shipments:   Saline    \ 
Salt    Co.,    Natural    Soda    Products    Co.    and    Inyo    Development 
Co,   also   shipping. 

DARWIN  DEVELOPMENT  CO.  (Darwin) — Successful  oper- 
ation of  flotation  plant  reported  Two  more  units  will  be 
added. 


Nevada    < < 

CALIFORN1  V     O  >PPER     (Spi  H      W.    Mom 

i  nomas  Bern  d  coi 

mill. 

EMPIRE  1 1  irasa  Valley)— Moving-picture  comp 

this    mine    as     th.  mlnlng-camp     photoplay;     100 

miners   to    b  v,.    verisimill 

,    UNION    HILL    i.;,ass     Valley)       Last     payment     on 

"ill     so, ,ii     be     made         Mine     has     proi 

amount     01     tungstei wit  Inn     past     six     months,     alt 

it  is  a   gold   mine   which   is  being   brought  again   Inl 
ducing    class    ui  ■  men!    ol    Erroll    Mi 

DELHI    CONSOLIDATED    MINES    CO     (Nevada    City)— In- 
coi  porati  d    n  ith    i  apita  lizal  ion    I  l.OOi   I 

E.    Tie reux.    Carrol]    Searls,    L.    P.    Lam,.    Prank    '■ 

1 '    R    Clinch      Will   operate    Delhi   mine,   recently    bi 
St.  Gothan 

Placer  Count] 

ENHEIM    INTERESTS    rep  preparing    lor 

prospecting    dredging    ground   on    north    fork   of   the    An  • 
River    between    Auburn   and   Colfax. 

Miasta    t  «niiit> 

GARDELLA    DREDGE    (Redding)      Cleanup    from    10    days' 


Siskiyou  <  oinity 

WHACKER     (Yreka)— Being     operated     by     Spring     Gulch 
Mining    Co.      Ore    low-grade    but    it    is    believed    large    tonnage 
extracted    economically. 

KNOW-NOTHING     (Etna)      North    extension    of    Gold     Run 
vein   ■.  chased  bj    W.   P..   Beall,   formei    ownei    i 

Gold    Run.      Equipped    with    8-stamp   mill. 

GOLD   RUN   (Etna)— J.  Claghoff,  of  New   York,   recei 
chaser,     is     installing     saw     mill,     hoist     and     pumping     plant- 
Rails   for   tramwaj    and   other   machinery   

Yuba    Couiit> 

PACIFIC   NO    5    DR]  unching   of   9- 

cu.ft.    dredge    on    Aug.     2.'i    by     Pacific    Gold     I  Mr 

Perring   was   supei    nti  >1    structioi        O.    C.    Perry,   of 

Oroville,   is  managei       Dredging    ground   north   of    H 
on  Yuba  River. 

COLOR  MX) 

t'leiir   <  reek    <  ountv 

SUMMIT     Idaho  Springs)      Being    reopened    for   ex| 

at  depth. 

ARGO    i  Idaho    Springs)— Flotation    process    at    mill    giving 
satisfactory   results. 

GOLD    '.'I    \KTZ     (Alice)      Development     will     be     resumed 
and    veins    opened  i .ford,    man- 

ager. 

BEN    HARRISON    (Idaho   Springs,    -Lessee    Robert    Calvert 
made    trial    shipment    to    Jackson    mill,    resulting 
I  rate. 

T.    P.    (Idaho    Springs)     Being    developed    bj     McCampbell 
and    associates    through    War    Eagle    worl    i  Quito    com- 

pressor  and    drills    will    be    use,!    in    new    cross 

AMERICAN  SISTERS   (Georgetown)      Lode  claims 
mill    sites    and    water    rights    will    be    sold    at     public    auction    in 
satisfy    judgment    of   $39,551    in    favor 
,,t    International   Ti 

STANLEY    MINES   CO.    (Idaho    -  ropertles, 

in   Spanish    Bar,  i  I  Cn  ist  rlcts,    put  - 

.?   hv    Fisher,  Cunningham,   John  Ex- 

te,ls: ...  oduction  esti- 

■ 

Park   County 
J.  G.  BLAINE  (Alma) — Shoot   of  tungsten   ore  of  conslder- 
reeentlj        Vein    is    quartz,    4    to    6    <  t 
wide   with  a    I-   to  12-in    shoot   of  tungsten   ore  assaying 

1  i|.  ,      .  10  '  lings  ten    dis- 

coveries mad.-  in  Alma  district  lately      On   Esmeralda,  a  contin- 
uation of  Blaine,  high-grade  float    found       Tungsten  also  found 
Buckskin  Gulch. 

sun  Joan  Counts 

EMMA    (Silverton)  —  Mine   In    Ice   Lak,  ig   opened. 

LACKAWANA     (Silverton)-    Leased     to    William     I. 
rniil   Jai 

NATIONAL   BELL    (Red    Mountain)  —  Being    developed    by 
Davej 

CHAMP  -on)— Shipments    being    made    •■ 

Lake    mill.      Frank    I.     Ross 

ADAMS   (Gladstone)    -L.  C.  Carruthera     li 
able    '  Trial    shipment    sent    to    North    St  ir    mill. 

KENO    (Ironton) — Ross.    Dougherty   &    Co..    1. —  • 
oreshi"  ■        s     ton    in    upper    tunnel.      W<    '  ing    in 

both   upper   and    lower    tui 

KITTIMAC  MINE   &    MILL  CO.    ( Silver toi 
to  ac  ;  .  nd   bond   pi  opei  tj    o 

Co.     Joseph  Jacob  will   be   superintendent   of  tl 
machine     drills     being     installed     and     exl 
planned,   including  Calibet    vein  Ins  of 
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American  Flotation  Co.  is  in  charge  of  mill  operations.  New 
staff  also  include  Isaac  Camp,  tramway  superintendent;  A. 
D.  Malchus.  assistant  manager,  and  James  M.  Hyde,  con- 
sulting-   flotation    expert. 

San   MiKuel  County 

DUFFY  (Ophir  Loop) — Being  developed  by  Purdy,  Scanlan 
&    Lyle. 

LITTLE  MARY  MINING  CO.  (Ophir) — Ten  men  employed 
on    development;    mill    level    and    level   above    being   advanced. 

GERTRUDE  (Telluride) — Property  at  head  of  Bear  Creek 
Basin  leased  by  Farrell  and  King.  New  mining  equipment 
installed. 

CARBONERO  (Ophir) — Contract  let  to  advance  Shoofly 
crosscut  250  ft.     L   H.  Rouse,  of  Colorado  Springs,  owner  and 

LEGAL  TENDER  (Telluride) — R.  M.  McLaughlin  has  opened 
rich  6-in.  vein  on  this  Mt.  Wilson  property,  near  Silver  Pick 
mine;   altitude   13,400   ft. 

NELLIE  (Telluride) — Being  developed  under  lease  by  F. 
B.  Van  Atta  and  L.  Munchiando.  Aerial  tramway  will  be  built 
to  10-stamp  mill  on  Bear  Creek.     Mill  has  been  overhauled. 

CARRUTHERS  LEASE  (Pandora) — Perino  and  associates 
have  let  contract  for  small  quartz  mill  near  Royer  Creek 
and  an  aerial  tramway  2.600  ft.  long.  Plant  to  be  ready  in 
October.  Construction  of  mill  under  direction  of  Walter  L. 
Reid;   tramway   to   be  erected   by   O.   M.    Sackett. 

BLACK  BEAR  (Pandora) — Four  levels  advanced  each  way 
on  the  vein  from  inclined  shaft.  Vein  4  to  8  ft.  wide  and 
assavs  about  $7  a  ton.  Ore  treated  in  Smuggler-Union  mills. 
About  65  men  employed  on  development  and  about  3,000  tons 
per  month  are  produced  from  drifting  operations.  Lowest 
level  450  ft.  below  the  surface;  collar  of  shaft  at  an  altitude 
of   12.400   ft. 

Summit   County 

MINNIE  (Breckenridge) — Recently  unwatered  by  Welling- 
ton company.  Extensive  development  work  will  be  started 
at  once. 

SILVER  KING  (Breckenridge) — Iron-manganese  ore  dis- 
covered recently.  Vein  is  of  considerable  width  and  apexes 
only  a  few  feet  from  surface. 

COLORADO  METALS  SEPARATION  CO.  (Breckenridge)  — 
Alterations  in  old  Union  mill  completed;  will  now  treat  cus- 
tom ores.     Ore  from   the  Country   Boy  to  be  treated. 

Teller   County 

GOLD  PINNACLE  GOLD  MINING  (Cripple  Creek) — DeT 
veloping  through  Mitchell  shaft.     Payable  ore  opened. 

DILLON  (Victor) — New  ore  house  will  enable  operators  to 
increase  output  to  150  tons  a  day.  Daniel  McCarthy,  super- 
intendent. 

PORTLAND  (Victor) — New  sampling  plant  is  under  con- 
struction at  the  mine  and  a  new  assay  office  at  the  mill  at 
Colorado   Springs. 

ACACIA  (Cripple  Creek) — Fitzmorris  &  Quinn  developing 
on  12th  level  of  South  Burns  shaft.  One-ounce  gold  ore 
opened   on    extension    of   Eagles   vein. 

AJAX  (Victor) — Payable  ore  has  been  opened  near  the 
surface  on  Block  13  by  Charles  Hill.  A  30-ft.  shaft  cut  ore- 
body  averaging  $15  to  $20  a  ton;  extent  not  yet  determined. 

REX  GOLD  MINING  &  MILLING  (Cripple  Creek) — Mill 
on  Ironclad  Hill  treating  from  60  to  75  tons  a  day.  Oxidized 
ore  is  being  quarried  from  opencuts;  expense  of  treatment 
reported  at  $1.25  per  ton;  considerable  $4  ore  opened.  Thomas 
Kavanaugh,  manager. 

ISABELLA  (Cripple  Creek) — During  July  shipped  65  cars 
of  ore.  about  1,725  tons;  gross  value  approximately  $38,000; 
profit  about  $10,000.  Of  entire  production  14  cars  were  on 
company  account;  nine  cars  of  milling  ore  and  five  cars  of 
high-grade  ore  were  from  Beuna  Vista  oreshoot  recently  de- 
veloped in  15th  level.  Development  being  done  by  lessees 
through  the  Lee,  Empire  and  Maloney  shafts.  Clark  Mitchell 
is  superintendent. 

MICHIGAN 
Iron 

CRYSTAL  FALLS  MANGANIFEROUS  DEPOSIT,  opened 
two  weeks  ago.  is  not  believed  to  be  large.  Diamond  drill 
cut  through  5  ft.  of  this  ore;  core  averaged  35.50<7,  manga- 
nese; ore  was  only  28  ft.  from  surface.  Drill  hole  100  ft. 
away  did  not  strike  manganese.  Further  drilling  now  be- 
ing   done. 

SECTION  16  (Ishpeming) — First-motion  hoist  at  the  Queen 
mine  now  being  installed  at  the  Section  16.  Old  hoist  will  be 
discarded. 

RICHMOND  (Palmer) — About  250.000  tons  will  be  shipped 
from  this  property,  this  year,  breaking  all  previous  records. 
More  strippmg  is  to  be  done  in  the  spring.  All  machinery 
now  operated  electrically. 

CLEVELAND-CLIFFS  IRON  CO.  (Ishpeming) — Contracts 
awarded  for  additions  to  change  houses  at  the  Lake  and 
Cliffs  mines:  not  room  enough  for  large  crews  now  being 
worked.     New   shop  win  also  be  erected  at  the  Cliffs. 

YALE  (Bessemer) — Steel  headframe  and  shaft  sets  ordered 
for  new  shaft  and  work  will  be  started  shortly.  The  shaft 
will  go  down  on  the  Jackpot  property  of  Jones  &  Laughlin 
Ore  Co.  which  adjoins.  New  lease  recently  signed  on  The 
Jackpot.  All  present  mine  buildings  of  the  Yale  are  on  the 
Jackpot  land  but  shaft  now  in  use  is  on  the  Yale. 

MINNRSOTA 
Cuyuna   Ranee 
JOAN    MINING    CO.     (Ironton)- — Started    sinking    two-com- 


Me»ahl    RanKe 

BRUNT  (Mountain  Iron) — Two  shovels  working;  ore  taken 
to  drying  plant;  when  dried  stocked  in  pit  owing  to  car 
shortage. 


HAWKINS  (Nashwauk) — Stripping  for  season  finished  at 
pit.  From  washing  plant,  5,000  tons  of  concentrated  ore  a 
day   being   shipped. 

HANNA  A  (Mountain  Iron) — Shipping  now  in  progress. 
Pit  about  200  ft.  deep.  Four  switchbacks,  with  steep  grades, 
used  in  removing  ore. 

MINORCA  (Virginia) — Will  be  reopened  and  operated  by 
local  men  headed  by  John  Costin.  Jr.  Formerly  operated  by 
Pickands-Mather  Co.  but  lease  was  dropped. 

SUSQUEHANNA  (Hibbing) — Rogers-Brown  company  work- 
ing on  model  power  house.  Heavy  pumping  equipment  will 
be  necessary  later;  present  flow  about  3,000  gal.  per  min. 
Screening  plant  in  operation. 

SLIVER  (Virginia) — One  shovel  operating  in  manganifer- 
ous  ore.  M.  A.  Hanna  Co.  will  ship  this  season  from  this  mine 
40,000  tons  containing  39c  manganese.  Underground  loading 
machine,  recent  invention  of  Captain   Hoar,   is  in  operation. 

MISSOURI 
Joplin    District 

T.  C.  H.  (Commerce,  Okla.) — Started  milling  ore  from  old 
Eureka   drifts. 

SMITH  (Galena,  Kan.) — Contract  let  for  drilling  of  M.  L. 
Smith  farm,   4  mi.  southwest  of  Galena. 

LONE  ELM  (Joplin) — Ten  new  shafts  going  down  on  this 
"poor  man's"   tract.     Some  good  strikes  made. 

CRAMER  (Cave  Springs) — Mine  closed;  mill  sold  to  Keyes 
and  associates,   who  will  move  it  to  site  near  Commerce,  Okla. 

C.  M.  &  H.  (Joplin) — Installed  6-in.  American  pump  in 
Glendale  shaft  to  drain  ground  30  ft.  deeper  than  now  being 
worked. 

LOG  CABIN  (Galena,  Kan.) — Once  well-known  mining  tract 
being  thoroughly  redrilled  for  ore  at  deeper  levels  than  origi- 
nally worked. 

FLANNERY  (Sarcoxie) — Opened  old  Optimo  ground  by  new 
shaft.  Plan  to  solve  water  problem  by  concrete  bulkhead 
near    original    shaft. 

COAHUILA  (Duenweg) — Slime  plant  at  new  mill  started 
with  16  tables.  Four  more  to  be  added  later.  Mill  aver- 
aged 1.S00  tons  daily. 

QUEEN  CITY  (Commerce.  Okla.) — Started  after  month's 
idleness,  mainly  to  hold  force  together,  owners  claiming  no 
profits  at   present  prices. 

SCOTT  (Duenweg) — Drill  hole  400  ft.  south  of  mill  shows 
9.9  of  blende  for  42  ft. — from  231  to  271  ft.  New  double-com- 
partment  shaft,  property's  fourth,  to  be  sunk  on  hole.  Mill 
closed,    ore    bins    full,    awaiting    better    market. 

MONTANA 
Beaverhead  County 

BOSTON    &    MONTANA    DEVELOPMENT    ( Elkhorn)— Pre- 
pai  ing  to  sink  shaft  to  connect  with  raise  from  the  long  tun- 
nel.    Will  install  hoist  and  compressor  plant. 
Broadwater   County 

IRON  MASK  (Tnwnsend) — Will  be  reopened  soon;  pur- 
chased  by  Edward  Taylor,  James  Jobb  and  Albert  Richards, 
of  Helena. 

BALD  BUTTE  (Marysville) — Tower  &  Templeman.  of 
F.utte,  are  constructing  150-ton  cyanide  plant  to  treat  tailings 
dump  estimated  at   325.000  tons. 

Jefferson   County 

INDEPENDENT  (Wickes) — L.  G.  Knotts.  owner,  shipped 
recently  carload  of  ore  to  East  Helena  smeltery  and  has 
another  car  nearly  ready. 

Lewis   and    Clark    County 

M<  iNTE  CRISTO  (Rimini) — W.  A.  Clark,  Jr.,  developing 
this  property  has  stopped  work  and  given  up  lease. 

Madison   County 

CONREY  PLACER  MINING  (Ruby) — Output  during  year 
ended  Aug.  31  was  greatest  in  company's  history.  More  than 
22  oho  cu.vd.  of  gravel  washed  daily  by  company's  four 
dredges  Alder  gulch  in  which  these  dredges  are  operatmg 
is  being  worked  for  the  third  time.  In  the  early  '60s  it  was 
"drifted"  by  the  first  gold  seekers,  and  in  the  '70s  was 
ground-sluiced. 

Missoula    County 

TARBOX  (Saltese) — New  equipment,  consisting  of  an  air 
compressor,  power  drills,  etc..  being  installed.  Shaft  nearing 
500-ft.  level,  where  station  will  be  cut  and  crosscut  driven 
south  to  vein. 

Powell  County 

WASHINGTON  GULCH  PLACER  (Avon)— P.  A.  Danaher 
of  St.  Paul,  has  purchased  this  105-acre  property,  and  will 
install   hydraulic  elevators   of  his  own   invention. 


Silver  Bow  Co 


itj 


BUTTE  &  ZENITH  CITY  (Butte) — Shaft  is  expected  to 
reach  the  1,000-ft.  level  Sept.  1.  On  this  level.  60n-gal.  Im- 
perial Iron  Works  pump  will  be  installed  and  crosscutting 
started  to  intersect  the  Economical   vein. 

BUTTE-MAIN  RANGE  (Butte) — Retimbering  shaft  from 
surface  to  600-ft.  level  completed.  When  unwatered  to  700- ft. 
level,  crosscut  will  be  driven  to  intersect  orebody.  Drifting 
on  500-ft.  level  opened  good  ore  and  wagon  shipments  will 
be   started    shortly. 

ANACONDA  (Butte)— Earlv  on  Aug.  26,  fire  starting  from 
electric  motor  in  shaft  house  of  East  Stewart  mine  damaged 
fans  but  as  this  shaft  is  upcast,  was  put  out  by  fire  depart- 
ment without  damage  to  shaft.  At  the  Tropic,  a  new  5-ton 
Pierce  Arrow  truck  has  been  substituted  for  teams  formerly 
used  to  haul  ore  to  railroad. 

BUTTE-DULUTH  (Butte) — Development  work  planned  by 
leasing    company    under    direction    of    Al    Frank    will    include 
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cleaning   of   Montgomery    shaft    and    sinking    to    1,000-ft.    level 

Old   mill   will   be   changed   to   accomi late    new    process.      Re- 

ceiver  Everett  who  will  remain  with  new  management,  re 
eently  took  in  $6,100  from  sale  of  machinery  to  Max  \V.  At- 
water. 

I'.I'TTE  &  HACORN  (Kutte)  — At  company's  property  in 
northern  section  of  Butte  district,  great  activity  is  beitvg 
shown  after  shutdown  of  nearly  10  years.  New  TO-ft.  gallows 
frame  completed  and  buildings  overhauled.  Excavations  for 
boiler,  compressor  and  hoist  made  and  two  125-hp.  boilers  are 
on  ground.  New  management  under  name  of  the  Greater 
Butte  company  expects  to  start  operations  by  Oct.  1.  Re- 
timbering  of  shaft  and  all  necessary  work  for  opening  mines 
on  1,000-ft.  level  will  soon  be  completed. 

NEVADA 

Elko  County 

E^KO  PRINCE  (Midas) — The  50-ton  mill  is  being  operated 
steadily  by  Elko  Prince  Leasing  Co.  on  ore  from  this  and 
other  properties.  In  Elko  Prince  mine,  parallel  vein  400  ft. 
distant  from  main  vein  is  being  drifted  on  north  and  south. 
From  surface  to  within  90  ft.  of  where  Elko  Prince  cut  it.  the 
ground  is  under  lease  to  Paul  Ehlers,  one  of  original  Elko 
Prince  owners:  three  lots  sent  to  the  mill  ran  about  $25  and 
he  has  developed  about  1,000  tons  of  lower  grade  ore  that  will 
he  stoped  when  the  Elko  Prince  connects  with  his  workings. 
Mill  charges  for  treating  custom  ore  are  reported  as  follows: 
$5.50  for  $12.  ore.  $6  for  $20  ore,  $7  for  $30  ore,  etc.,  paying  for 
85%   of  the  precious  metals. 

I vsnii'i  a  i.i.i    County 

SILVER  PICK  (Goldfleld)— President  Zadig  states  3-ft. 
vein  encountered  in  shaft  at  about  900  ft.  Sinking  suspended 
pending   placing    of    larger    pumps. 

JUMBO  EXTENSION  (Goldfleld) — During  year  ended  June 
30.  1916,  property  produced  35,541  drv  tons  ore,  valued  at  $1,- 
124.4ST,  or  $31.64  per  ton,  compared  with  an  average  of  $61.58 
for  year  previous.  Dividend  disbursements  $465,100.  Cash 
balance  end  of  year  $103,274,  with  additional  $2S,72S  as  value 
of  ore   in   transit. 

Nye   County 

TONOPAH  ORE  PRODUCTION  for  week  ended  Aug.  26 
was  s.916  tons,  valued  at  $186,568,  compared  with  9,257  tons 
for  week  previous.  Producers  were:  Tonopah  Belmont,  2,824 
tons;  Tonopah  Extension,  2.200;  Tonopah  Mining,  1.500;  Jim 
Butler,  1.100;  West  End,  S75;  Rescue-Eula,  204;  Halifax, 
155;    miscellaneous,    58    tons. 

MORNING   GLORY    (Manhattan) — Small   electric  hoist    pur- 
I    and    development    will     be    begun.       Property    adjoins 
the   White   Caps. 

REORGANIZED   WHITE    CAPS    (Manhattan) — Qre    in    both 
east    and    west    drifts    on    310-ft.    level.      Ore    is    complex 
and    will    require    roasting. 

EAST  END  DEVELOPMENT  CO.  (Tonopah) — Agreement  to 
rive  Tonopah  Belmont  control  for  expenditure  of  $50,000  in 
development    will    be    submitted    to    stockholders. 

ORIZABA  MINING  AND  DEVELOPMENT  (Millers) — Silver 
property,  about  32  mi.  north  of  Millers,  shipping  several  cars 
ore,  valued  at  $50  per  ton;  control  held  by  the  Diamondfleld 
Black    Butte    Reorganized    Mining    Co.,    of    Goldfleld. 

TONOPAH  EXTENSION  (Tonopah) — Julv  profit  $69,209 
from  S.139  dry  tons,  yielding  $14S,0S9  in  bullion  (1,680  oz. 
gold  and  "178,560  oz.  silver).  Victor  shaft  to  be  sunk  300  ft., 
electrical    hoist    placed    on    1,540-ft.    station    for    this    purpose. 

Storey  County 

ANDES  (Virginia)  —  Saved  29  cars  of  ore  from  develop- 
ment  on    350   level. 

JACKET-CROWN  POINT-BELCHER  (Gold  Hill) — Repaired 
surface  equipment  and  operated  cyanide  plant. 

ALPHA  &•  EXCHEQUER  (Virginia) — North  drift  on  200 
level    advanced    to    148-ft.    point,    entering    new    ground. 

CON.  VIRGINIA  (Virginia) — West  crosscut  on  2,700  level 
advanced  to  60-ft.  point  through  vein  porphyry  carrying 
quartz  and  clay  stringers. 

OPHIR  (Virginia) — Shipped  from  2,500  level  20  tons  of 
ore  to  Mexican  mill.  North  drift  on  2.700  level  advanced 
to   300-ft.    point,    face    in    dacite    and    quartz. 

SIERRA  NEVADA  (Virginia) — North  drift  2,400  level  ad- 
vanced 20  ft.,  face  in  porphyry  and  stringers  of  quartz,  low- 
assay.  North  drift  2,500  level  reopened  arid  repaired  to  the 
220-ft.    point. 

MEXICAN  (Virginia) — West  crosscut  2.500  level  extended 
to  398-ft.  point,  face  in  diorite.  Mexican  mill  received  352 
tons  custom  ore.  averaging  $21.42.  and  64  tons  from  Mexican 
storage    pile,    averaging    $9.20. 

UNION  CON.  (Virginia) — Extracted  332  tons:  2,400  level 
66  tons,  average  $17.99.  132  tons  $24.14,  74  tons  $15.90,  39 
tons  $20.30;  2,500  level,  21  tons.  $14.26.  Reopening  old  2.300 
shaft  station  and  advanced  southeast  drift  on  2.400  level  to 
232-ft.  point.  Joint  Sierra  Nevada  east  crosscut  2,600  level 
advanced    to    88-ft.    point. 

UTAH 
Beaver   County 

COPPER  KING  (Milford) — This  property  in  Star  district 
leased  by  A.  W.  Windberg. 

CEDAR-TALISMAN  (Milford) — Lead  ore  being  mined  from 
lower  levels.     Little  zinc  ore  handled  at  present. 

UTAH  LEASING  (Newhouse) — Company,  treating  dump  of 
old  Cactus  mine,  has  just  placed  in  commission  new  flotation 
equipment  and  tables.  Plant  handling  up  to  800  tons  a  day 
and    making    good    extraction. 

Juab    County 

TINTIC  SHIPMENTS  for  August  amounted  to  741  cars  by 
35    shippers. 

DRAGON  CONSOLIDATED  (Silver  City) — August  output 
was  156  cars.      Much    iron  ore  being  shipped. 

IRON  BLOSSOM  (Silver  City) — Drifting  being  done  from 
winze  on  1.200-ft.  level  in  north  end  of  property;  and  copper 
ore  beginning  to  show. 


LOWER  MAMMOTH  i  Mammoth)— Low-grade  ore  opened 
on    the    1,500    level  ...    ami    showing    Imp 

tin    ,11 

CHIEF  CONSOLIDATED    (Eureka)     Companj    Bhipped    151 

cars  in  August,  largelj    ii  i  grade,  carrying 

some  gold.     Lower  grade  ores  are  not   being   handled  much  on 

account  of  present  congestion  a<   smelteries. 

snii   Lake  Count] 

UTAH  \pi  ■■  (Bingham)  New  Nordberg  hoist  and  other 
equipmi  ni    n      installei      it    I  hi 

MONTANA  BINGHAM  (Bingham)— New  compressor  is  be- 
ing install,,:.  Maj  contract  foi  driving  tunnel  9  00  ft.  further. 
Present   length   4,042  ft. 

j. khi  TINTIC  (Eureka)  compressor  and  machine  drills 
to   be   installed     Empire  ami    Iron    Blossom    tunnele   t"   b 

tended    100    and    2 t,    to    get    undei     orebodies    exposed    in 

upper  workings.     George  Nicnoles,   manager. 
„«„UTAn   COPPER    (Garfield)— July  production   is  reported  at 
20,302,228    lb.   as   compared   to   17. 877. 482    ii>     in    June:    and 
950,215   m    May.     Cement  ami   f.irms   for   leaching   vats  for  new 

leaching    plant    are    on    the    ground       Ovei     la, una. tons    of 

carbonate  ores  accumulated   for  leaching. 

EMMA  COPPER  (Alta)— Second  diamond  drill  ordered  and 
will  soon  he  in  operation.  Faulted  portion  of  Emma  limestone 
—in  which  occurred  famous  old  Emma  orebody — thought  to 
have  been  cut  below  p.av  citv  tunnel,  Hulling  is  being  done 
jointly  by  Emma  Copper  and  old  Emma  Leasin. 

CONGOR  (Bingham)— Raising  being  done  from  Bingham 
Amalgamated  tunnel  to  connect  with  600-ft.  incline  from  sur- 
face, and  to  determine  whether  veins  opened  apex  on  Congor 
ground.  Distance  from  tunnel  to  surface  about  1,800  ft.  on 
dip   of  beds  and   veins. 

MICHIGAN-UTAH  ( Alta )—  Between  Aug.  1  and  Aug.  26. 
there  were  shipped  36  cars.  Company  hoi.es  to  maintain  this 
rate  during  autumn.  Triangle  lease  shipped  two  cars  from 
City  Rocks  and  Grizzly  veins.  Lessees  on  Big  Cottonwood 
side  are  mining  ore.  Company  doing  development  in  Copper 
Prince  tunnel  to  reach  known    vein 

SELLS  (Alta) — At  meeting  of  directors,  held  Aug.  2<.  ar- 
ranged to  give  mortgage  on  property;  principal 
signed  notes  so  that  company  could  meet  obligation  of  $25,000, 
due  Sept.  1.  on  original  portion  of  propert;  and  i,000  on 
holdings  later  acquired.  First  planned  to  raise  money  by  tie. 
assessment;  later  reduced  to  _"..-•.  a  share,  this  being  all  that 
was   leg     I  ble.      As  amount  from   assessment    is   not    suf- 

ficient to  meet  immediate  demand,  cash  was  secured  by 
mortgage. 

I   tali    <  I  > 

PACIFIC  (American  Fork) — Work  progressing  on  mill 
on    Dutchman    Flat,       Expei  to  installed    by 

November.     C.  H.  Doolittle  and    \V.    B.  L.   Dilloway   Intel 

CANADA 
British  Columbia 

TONopAH    BELMONT    DEVELOPMENT   CO.    (Bullitt    Bldg.. 

Philadelphia,  Penn.) — Developments  in  Surf  Inlet  gold  mine, 
on     Pi-ii'.  I  il     Island,     proving     satisfactory;     subsidiary 

company.    Surf    Inlet    Power    Co.,    is    building    concrete    dam    of 

the  Ambursen  hollow  type  tor  a    ' -hp    power  develop! 

a  7-in.  transmission  line  will  convey  power  to  the  mine;  an 
electric-tram  line  to  the  head  of  navigation  is  proposed. 
Tonopah  Belmont  has  given  up  its  option  on  the  Queen  gold 
mine,  near  Salmo,  B  C.;  also  on  the  Bull  Moo 
mine  at  Beatty,  Nev.,  and  on  the  Copper  Queen  group  in  the 
Santa  Fe  copper-mining,  Mineral  County,  Nei 

Ontario 

PERSEVERANCE  (Porcupine)— This  property,  north  of  the 

Davidson,   to   bi    <i ■  \  eloped, 

BOSTON  CREEK  MINES  (Boston  Creek) — Has  opened  rich 
oreshoot    411    ft.    long    and    L'    ft.    wide. 

WEST  DOME  CONSOLIDATED  (Porcupine)— New  high- 
grade  vein  encountered  on   300-ft.  level.       fl 

MILLER  LAKE-O'BRIEN  (Gowganda)  \  v.  in.  14  in.  wide, 
carrying    native    silver,    found    on    30-ft.    level. 

NEWRAY  (Porcupine) — Another  vein  carrying  5  ft.  of 
high-grade  ore  with  visible   gold,  found  on  the  surface. 

PORCUPINE  CROWN  (Timmins) — Winze  being  sunk  from 
700-ft.    level    is     Hi    ft.    below    800-ft.    level    and    still     in    rich 

ore. 

McKINLEY-DARRAGH  (Cobalt) — Has  engineer  examining 
properties  In  Skead  Township.  Company  pursuing  energetic 
exploration     po 

CONIAGAS  (Cobalt) — Has  option  on  Piatt  Veteran  lot  ad- 
joining the  Schumacher,  in  Porcupine  district.  Diamond  drill- 
ing will  be  started  immediately. 

DOME  (Porcupine) — Second  hall  mill  should  bring  tonnage 
qjj  to  1,400  tons  a  day.  Difficult,  however,  to  maintain 
tonnage  and  extraction.  Development  on  Dome  Extension 
indicates  that  this  property  will  be  taken  over,  probably 
involving  a  new  mill  using  cont inuous-decantation  process. 
Drilling  on  the  Pome  below  the  700-ft.  level  to  .he  850  shows 
continuous  ore  averaging  about  $12:  porphyry  carries  good 
Void  content  here.  New  central  shaft  will  be  completed  next 
month  On  the  Pome  Extension,  drill  No.  8  has  cut  37  ft.  of 
ore  averaging  $7.40  and  Drill  No.  6  encountered  17  ft.  averag- 
ing $12. 

MEXICO 

SANTA    GERTRUDIS    (Pachuca.   Hidalgo) — In  July  crushed 
20.2S2   tons;   estimated    profit    £1.449. 
CHOSKX 

ORIENTAL  '  i  INSOLIDATED  (Unsan) — Cable  estimate, 
August  cleanup  $131,735.  Treated  in  Julv  25,210  tons:  bullion 
recovei  Tabowle  mill.  $26,243;  Taracol.  $21,596;  Mai- 

bong  $25,630;  Taracol  cyanide  bullion,  $50,745;  Maibong  tube- 
mill  bullion,  $4,806:  total.  $128,751.  Final  figures  for  June 
showed  200  stamps  ran  29.05  days  crushing  26,511  tons  yield- 
ing $138,280;   net   profit,   $65,427. 
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Metal  Markets 

NEW    YORK— Sept.    6 

The  markets  were  generally  dull  during  Hie  last 
week,  there  being  practically  two  holidays-  There 
were  but  slight  changes  in  prices  .Since  Labor 
Day  there  has  been  a  revival  of  interest,  especially 
In  copper  and  lead. 

Copper,  Tin,  Lead  and  Zinc 

Copper — The  business  of  the  week,  which  was 
transacted  in  four  days,  was  materially  less  than 
in  the  previous  week,  which  in  turn  was  less 
than  in  the  week  before.  In  the  absence  of  de- 
mand there  were  some  sellers  at  concessions,  and 
thre  were  early  signs  of  reactionary  tendency. 
Since  the  holiday,  however,  an  improvement  in 
sentiment  has  been  observable.  Inquiries  being 
received  from  numerous  quarters,  besides  which 
an  inquiry  for  5,000  tons  for  Russian  account 
developed  on  Sept.  6. 

In  the  domestic  market  the  noteworthy  features 
were  requests  made  by  several  manufacturers 
for  deferral  of  their  September  copper  to  later 
months,  owing  to  manufacturing  difficulties.  One 
manufacturer  offered  a  round  lot  of  September 
cupper  for  resale  and  is  supposed  to  have  found 
a  buyer  in  the  neighborhood  of  28c,  New  York. 
In  general,  producers  have  no  September  copper 
to  offer  and  manufacturers  are  covered,  but  now 
and  then  some  manufacturer  finds  himself  in 
need  of  a  little  and  may  obtain  it  from  some 
reselling  manufacturer.  These  are,  however,  but 
sporadic   cases.      The  major   business   of  last   week 

was  for  Novembei   I' mber  delivery,  witli  a  little 

done  for  October  delivery. 

The  Russian  inquirj  came  through  the  British 
Ministry  oi  Munitions,  which  is  buying  for  the 
Russian  government  and  called  for  bids  f.o.b. 
New  York.  It  is  the  understanding  that  the 
business  is  to  be  closed  on  Sept.  8.  The  delivery 
wanted  is  "as  soon  as  possible." 

The  negotiations  between  the  producers  and 
the  Allied  Governments  for  a  large  quantity 
of  copper  wanted  in  the  first  half  of  1917  ap- 
pear to  lie  all  off.  Without  any  doubt  the  cop- 
per is  wanted,  but  it  is  believed  here  that  a 
different  policy  in  securing  it  may  be  followed : 
that  is,  instead  of  making  one  stupendous  con- 
tract, the  copper  may  be  purchased  in  smaller 
blocks  from  time  to  time  at  the  market.  This 
would  be  much  better  from  the  standpoint  of  the. 


produ 
the 


rket 


inasmuch 


Mill 


it  would  tend  to  give 
nduring  stability.  The 
ontract  which  was  con- 
v    have    resulted    in    some 


An  Interesting  feature  of  the  domestic  market 
is  the  increasing  extent  to  which  domestic  manu- 
facturers, especially  brass  makers  and  sheet 
rollers,  are  adjusting  their  business  on  a  toll 
basis:  that  is.  copper  is  purchased  for  the  ac- 
•  '"int  nf  tlu-ir  customers  and  is  converted  into 
■1  sheet  on  toll  The  demands  upon  the 
rolling  mills  are  so  great  that  toll  charges  are 
high,  10c.  per  lb  being  the  common  figure,  while 
drawers  are  getting  only   lc. 

Copper  Sheets  are  unchanged  at  :i7..rie.  per  lb. 
lor  hot  roll,-,!  -in. I  88.5c.  for  cold  rolled  Copper 
wile  is  31 '_  i-  i    lb.    for  large  lots  at   mill 

Copper  Exports  from  Atlantic  ports  in  August 
mated  al  32,200  gross  tons,  or  about 
2,800   tons  less  than   in  July. 

1  from     Baltimore    for    the    week 

Ini  lud  d  1.786,622  b  ci  ppi  i  and  ".".0.816  lb. 
brass    to    France;    599,250    lb.    brass    to    Italy 

Visible   Stocks   of   Copper   in    Europe   on   Aug     31 

are     rei I    ...    follows :  Great    Britain,     4.S3H ; 

1  from   Chile,  850  :  afloat  from 

Australia,   3,150;  total,   11,514  gross  tons,  or  25.- 
This  is  an   Increase  of    192  tons  over 
the  An,' 

Tin  Tins  market  was  fairly  active  on  Thurs- 
daj    and   Friday      (>n    Saturday    no   business   was 

the  holiday  the  market   I 
dull 

Tin  deliveries  at  Atlantic  ports  in  August  were 
1,335  gross  tons.  The  stocks  of  tin  in  ware- 
la  uses    and    1 Ini.         ,      '  1,750    tOl 

Visible   Stocks   of    Tin  I    are 

follows,     including     tin      afloat  :  London 
Banks     and     Billlton     (Holland),     1.2:i0;     United 
states,     excluding     Paclfi  16  :     total, 

ls.»42    gross    tons,     whb  , 

tons  from  Aug.    I.   but    an   inei 

over   Sept.    1   of   last    year. 

lead — Lead    for    September    di  Is    very 

scarce.     Those  producers  who  can  suppl;  ! 


obtain  premiums  over  the  price  of  the  A.  S.  &  R. 
Co.  The  latter  company  nils  the  orders  of  its 
regular  customers  but  has  no  surplus  to  offer. 
After  the  holiday  there  was  an  improvement  in 
demand  and  a  stiffening  of  price,  6.60c,  St.  Louis, 
being  realized  for  a  round  lot  on  Wednesday 
afternoon.  There  were  several  foreign  inquiries 
in  the  market,  including  one  of  2,1100  tons  from 
the    Rumanian    government. 

Spelter— This  market  was  very  dull.  Sales  of 
September-October  metal  were  made  at  8'Ac. 
St.    Louis. 

Zinc  Sheets  are  in  steady  demand  and  business 
is  fair.  Quotations  are  unchanged  at  $15  per 
100  lb.,  f.o.b.  Peru,  111.,  less  8%  discount. 

Other  Metals 

NEW    YORK— Sept.    6 

Aluminum — Demand  continues  good.  Contract 
deliveries  are  being  slowly  made.  Outside  of 
these  there  is  not  much  stock  available,  and 
prices  are  rather  firm  at  60@62c.  per  lb.  for 
No.    1   ingots,   New    York. 

Antimony — This  metal  is  dull  and  lethargic 
The  principal  producers  are  asking  I3%@14c, 
but  buyers  are  able  to  get  such  supplies  as  they 
need  at  12@12%c,  which  we  quote  as  the 
market   for   the    last  week. 

Quicksilver — The  improvement  continued  until 
$80  was  realized,  but  demand  halted  and  the 
market  fell  back  to  $77  and  became  dull.  San 
Francisco  reports,  by  telegraph,  $70,  market 
unsettled. 

Nickel — Demand  is  good  both  from  domestic. 
and  export  business.  Prices  are  firm  and  un- 
changed at  45@50c.  per  lb.  for  ordinary  forms, 
according  to  size  of  order.  A  premium  of  5c. 
per  lb.   is  charged  for  electrolytic  nickel. 

Minor  Metals — Current  quotations  for  Bismuth 
are  J3.15iTi3.30  per  lb..  New  York— Cadmium  is 
quoted  at  $1.30(5  1.50  per  lb— Cerium,  electro- 
lytic, is  sold  at  $8(3  9  per  lb.— Cobalt  Metal  is 
quoted  at  $1.25  per  lb. — Magnesium  is  steady, 
with  sales  at  $3.50@3.75  per  lb.  for  99%  pure- 
Selenium  is  from  $3  up  to  $5  per  lb.,  according 
to   size   of   order. 

Gold,  Silver  and  Platinum 

NEW    YORK— SEPT.    6 

Gold — More  arrivals  of  gold  from  Canada  are 
reported  in  New  York,  and  some  has  also  come  in 
direct  from  England. 

Gold  Receipts  at  New  York  for  the  week  were 
very  heavy,  $25,000,000  being  turned  into  the 
Assay  Office  by  importers.  Part  of  this  came 
from  Ottawa,  but  most  of  it  from  Halifax,  having 
been  brought  to  that  port  presumably  by  a  British 
cruiser.      All   of  it  was  on   London   account. 

Imports  of  gold  through  the  port  of  San  Fran- 
cisco seven  months  ended  July  31  were  $n  151  - 
2S5;  exports  $24,128,969;  leaving  $14,677,684  ex- 
cess  of  exports. 

The  gold  reserve  of  Japan  which  was  353,000  - 
mm  yen  at  the  end  of  July,  1911  is  now  re- 
ported  at    600,000, I    yen.   of    which    400,000,000 

yen  are  held  by  the  Bank  of  Japan,  170,000,000 
yen  being  the  property  of  the  government  The 
an  .mints  subject  to  draft  are  12ll.IMMI.lHI0  veil  In 
the  United  States  and  280,000,000  yen  in  England. 

Platinum — At  the  close  of  last  week.  $80  was 
asked,  and  this  week  two  producers  reported  that 
price  realized,  while  one  reported  inability  to  get 
it.     We  quote  $78@80  per  ounce. 

Silver — The  market  continued  steady  with  an 
improvement  in  prices  due  to  British  Mint  pur- 
chases and  small  arrivals  of  spot  silver.  Bom- 
bay exchanges  are  low  and  India  has  not  been  a 
buyer.  On  the  other  hand  while  China  exchange 
continues  below  parity.  China  lias  stopped  sales 
The  London  market  is  quoted  steady  with  healthy 
undertone  and  closes  at   32V&d.   bid 

Imports  and  exports  of  silver  in  Great  Britain 
seven  months  ended  July  31  in  sterling  ounces  : 

1915  1916  Cliaeges 

Imports 53,995,003     52,399.1113     \>     1.595600 

Exports.  40,1117,994     30.150,(ir.7      D.  10,017,327 


Net  imports  13.S27.009     22.24S.736       I.  8,421,727 

For  the  corresponding  period  in  1914  the  im- 
ports were  55,040.985  oz.  ;  exports  65,875,762  oz.  ; 
showing  10,234,777  oz.  excess  of  exports.  The 
statement   is   remarkable    in   two    particulars,    the 


closeness  with  which  the  imports  for  each  similar 
period  approximate,  and  the  wideness  with  which 
the  exports   differ  from  eacll   other. 

Imports  of  silver  through  the  port  of  Sar.  Fran- 
cisco seven  months  ended  July  31  were  valued  at 
$1,823,724;  exports,  $4,340,788;  leaving  $2,517,- 
064   excess   of  exports. 

Mexican  dollars  were  quoted  in  New  York  Aug 
31  at  51%&55%c.  ;  Sept.  1  at  52y3(5'55Hc.  ;  Sept. 
2  at  52V6ft»  551,4c.  ;  Sept.  5  at  52% (ft  55vsc.  ;  Sept. 
6  at  52'/4Ci55Vi   cents. 


SILVER  AND  STERLING  EXCHANGE 

|        Silver 

Sept. 

Stea- 
ling, 
Ex- 
change 

Silver 

Aug. 
Sept. 

ling      New 

Ex-     York, 

change  Cents 

Lon- 
don, 

New 
York, 
Cents 

Lon- 
don, 
Pence 

31 

1 
2 

4  7575    67} 

i  7.-,r.',   i;s; 

4.7575    67 » 

32 

32  A 
32J 

4 
6 

4   7.-.7.-I 

1    7',  7.', 

68' 
68  i 

32  J 
32 1 
32  J 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  aie  in  emits  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IX  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Aug 
Sept. 

Electro- 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

31 
1 

2 
4 
5 
6 

26J 

(„  27 ; 

26! 

(o  27  1 
*26} 

to  27 ; 

265 
@27i 

26  } 
©27} 

38J 
@39 

38J 

*38? 

39 
39 

fi  50 

(«  6  en 
6  .Mi 

i»  li  i,ii 
6.50 

@6  tiO 

6.50 

ei  o  r,;, 
6  50 

on,   7ll 

6  40 

(.Hi  .Mi 
6  40 

on;  :,ii 
6.40 

<g)6.50 

"e\40 

@6.50 

6.40 

@6  00 

8.25 

oi  s  37'. 

S  1L>;. 
oi.s  37! 

8  12} 
©8.37} 

'8!l2} 

Oi  s    37'. 

8   12} 
®8  37 

♦Nominal. 


The  quotations  herein  are  our  appraisal  of  the  aver- 
age markets  for  copper,  lead,  spelter  and  tin  based  on 
wholesale  contracts  for  the  ordinary  deliveries  of  the 
trade  as  made  by  producers  and  agencies;  and  repre- 
sent, to  the  best  of  our  judgment,  the  prevailing 
values  of  the  metals,  reduced  to  basis  of  New  York, 
cash,  except  where  St.  Louis  is  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars.  Electrolytic  copper  is  commonly 
sold  at  prices  including  delivery  to  the  consumers 
and  is  subject  to  discounts,  etc.  The  price  quoted 
for  copper  or  "regular  terms"  (r.t.)  is  the  moss  price 
including  freight  to  the  buyer's  works  and  is  subjoin 
to  a  discount  for  cash.  The  difference  between  the 
price  delivered  and  the  New  York  cash  equivalent  is 
at  present  about  0.25c.  on  domestic  business.  The 
price  of  electrolytic  cathodes  is  0.05  to  0,10c.  below 
that  of  electrolytic.  Quotations  for  lead  represent 
wholesale  transactions  in  the  open  market  for  good 
ordinary  brands.  Quotations  for  spelter  are  for  ordi- 
ary  Prime  Western  brands.  Only  St,  Louis  price  is 
given,  St.  Louis  being  basin?  market.  We  quote 
New  York  price  at  17c.  per  100  lb.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:      St.    Lo   '" 

6.3c;  St.  Lo 


Copper                    Tin 

Lead 

Zinc 

Aug. 
Sept. 

Standard 

Elec- 
tro- 
lytic 

Spot 

3  Mos. 

Spot 

Spot 

3  Mos. 

Spot 

31 

1 

4 
5 
6 

109 
110 

109} 
109 
109 

106 
107} 

107 
106} 

mi,1 

130 
130 

130 
130 
130 

170  J 
170} 

1701 
170J 

171 

171} 
171 

171} 
171} 
172 

31} 
31} 

31 
31 
30} 

52 
49 

49' 
49 
48} 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  Copper  quotations  for 
electrolytic  are  subject  to  3%  discount.  For  conven- 
ience in  comparison  of  London  prices,  in  pounds 
sterling  per  2,240  lb  .  with  American  prices  in  cents 
per  pound  the  following  approximate  rutins  are  given, 
reckoning  exchange  at  4, SO.  £15  =  3.21c;  £20  = 
4.29c;  £30  =  6.43c;  £40  =  8.57c;  £00  =  12.85c 
Variations,   £1    =  0.21  ^  cents. 


sptember  9S    L916 


ENGINEERING   AND   MINING   JOURNAL 


189 


Zinc   and  Lead  Ore  Markets 

Joplin.  Mo..  Sept.  2— Price  quotations  pei   I, 

i  :   Bh  11  te,     high     $65.70 ;    per     ton     60 
remium   ore,    no   sales,   medium    grades,   ><■"■/'." 
■w   (45      I   tlamlne,   pei    ton    10         I 
■.  erage   selling   price,   all   grades   oi 
■r  ton      1-'     I,  base  price  J70(§  >>■> ;  pei 

■  |    i  mti  ■  ■       High    pi  ice    $70       \    xag<    selling 
rice     til  -i  idea  oi   le  id,   $61  29   pei    I  m 

Shipments  ol   the  weeh   -Blende  6,051   toi 
mine  389  tons,  lead  l  .,|-'~  tons      Value,  1 1 

65   Year's  value,  to  date,  $26,219,570. 

The    low     average    base    price    oi     lasi     month 
teduled    an  ther    reduction    in    the    wage    scale, 

■  i  me   mines   closed  down   tonight   to   forestall 
possible    labor   disturbance,      Labor    trouble    ai 

enryetta,    Oklal ta,    is    pi  icticallj    ai 

!,■  Henryetta  Spelter  Co.  now  having  four  blocks 
i  Dpi  i  itlon  ;  the  fifth,  having  been  drawn,  will 
i  d    new    p  torts      These    are   to   be   Installed   as 


The    strike    situation    on    the    railroads    was 
mil   ;i    stage   thai    there   was   practically   ho   zinc 

nrket,  .is  buyers  were  taking  onlj 
ustomers    Insisted    on    selling    at    a    genei 
in   in  price, 

Platteville,    Wis..    Sept.    2— Quotations    of    the 

[strict    are    according    to    the    following    figures: 

■    price   per   2, 000 -lb.   ton   for  material   assay- 

g  60'  zinc  is  $."ii  for  premium  ore  down  to 
50    for   medium   grades.      Fit   nuK-nni    ;iss;ivin- 

•         lead    ih--    base    price    per   2, lb     tons    is 

7  1  Shipments  for  the  week  were  2,553  tons 
t  line  ore.  97  tons  of  lead  ore.  and  956  tons 
t  sulphur  ore.  For  the  year  to  date;  the  figures 
re,  81,575  tons  ,it  zinc  ore,  2,884  tons  ol  lead 
re,  and  19,313  tons  of  sulphur  ore  Shipped 
urlng    week    to    separating   plains,    3,274    tons    ol 

NEW    CALEDONIA    ORES 
\  w  Caledonin    ore   exports   for  the  six   months 
ad  d    rune   30   are    reported   by    the   "Bulletin   du 

Ommerce"    or     N'ounn-.i     at     lL'.Wl     iiu'tni1     inns    of 

lebel  ore  and  29,528  tons  chrome  ore  .Metal 
rpo     ■   were    L,0i  0   t  ns  nickel   matte. 

OTHER    ORES 

Manganese  Ore  from   Brazil   brings  60@65c    pei 

mm    for    I re    ai    seaboard.      Indian    ore    is 

In  nt    60c     per   unit. 

Arrivals  at  Baltimore  for  the  week  included 
.000  tons  manganese  ore   from    India. 

Pyrites— Imports  of  pyrites  into  the  United 
tales  in  June  were  85,836  gross  tons  in  1915, 
ml  101. S74  in  1916  ;  lncreas<     16,0  18  tons 

Imports  of  pyrites  in  Great  Britain  seven 
ninths  ended  July  31  were  521,348  gross  tons  in 
915,  and  609,427   in   1916;  Increase,   88,079  tons 

Tungsten    Ore — A   fairly  large  business   w        i 
orted  .-it  about  $20,  but   toward  the  closi 
:tek  the  demand  appeared  to  have  been  satisfied, 
Mae  sellers  reporting  inability  to  effeel   ti 

■  in-.       at    the    clo  ;e    we    quote    the    mn  rk 
1 7  ■  ■  20    p  T   unit. 
Antimony    Ore     V>   change. 

EXPORTS   AND    IMPORTS 


Imports    ( 
Gr  !  i    B 

:f    Metals.    oth 

nMiii   seven   m 

r    i! 
onth 

s  en*  d 

and    iteel, 

1915 

1916 

ippi  t 

1  14,  194 
26.962 

158,643 
56,737 

83,449 
21,068 
93,84  i 
27,163 

!>   50,945 

1  ■ 

li   64,799 

',,;  pi  :    in, i    i       i     |".d:>  the  mel  ill 

Spanish    Exports    of    Metals    six    months    ended 
le    30    .i-    r  ported    by    "Revista    Minera"    In 


!,, ns 


1915  1916  i'i, 

74303  59,424  n 

5,776  7,899  I'  s77 

5,983  5.836  1'  117 

2,115  2,725  I  610 

7.'  109         9  ■ I  21,497 

700  1.152  1  152 


tmporl  -  of  iron  and     'eel  were  37,155  ti 


5,125   tons  :   ,•'     ' 


Iron  Trade  Review 

NEW    YORK— Sept.    6 

While    export    business    is    still    the 
,,       in    the  market,   a    considerable   number   of. 
new  domestic  orders  is  reported. 

The  domestic  business  includes  some  he 
pacts  for  liars  firm  agricultural  implement  mak 
ers,  who  have  been  holding  back  for  low 
hut  have  now  come  In.  Structural  steel  ord  ts 
arc  on  the  increase,  many  small  building  con 
tracts  having  been  closed.  The  demand  for  plates 
and    shapes    tor    shipbuilding    is    very    heavj    and 

S Tonuses  to  increase.     The  new    vessels  authorized 
y   Congress    for   the    Navy    will    require    a    large 


quantity  of  steel.     The  railroads  are  in  the  mar- 

i,  '   i ■  than  I,, i    i ,,ii.    past, 

■  ii,i    bridge   work. 

'i  ho  "nils  for  the  most  part  an    ralll 
theli   orders  and  premium 

lied   about,   especially   on   plan 

thes  '    ,  M,  Hill,!. il s    Hi.  r,      I  .    nol     i    I 

weakening   in    prices. 

The    pig-iron    market    is    again    active       Some 
.actions    and    inquli  il       in    : 
pi  ned.   and   there   is   alsi  c   foundi  j 

iron      I'm,  es   have  been   rather  ii  regular,  hut   are 
gradually    hardening.      Contract 
cover  fourth  quarter,  hut  run  well  Into  n 

PITTSBURGH— Sept.    5 
■   rday    proved    m  re    ol     i    holidaj    in    Iron 

and    steel    olliees     than     many     expected     1 

It    would    have    been    a    busj    das     t lany    men 

If    the    railroad    strike    had    really    occurred    at    7 
o'clock    that    morning,    for    it    would    i 

to  keep  .1  careful  wii  tch  on    , 
in    older    to    determine    how    long   works    could    be 
k'.-pt  riming.     As  it  is.  the  holldsi 
orally  observed    and  with  quite       I  lellng  of  relief 

it    Is    understood    thai    some 
ware   caused   by   the   embargoes   that   wei 

last    week    by    the    railroads,    but    0 

amount  of  tonnage  tied  up   was  not   considerable. 
The  markets   wen-   not   affected,   except    tl 

market,    which    practically    disappeared. 

The    threat    that    there    would    a    railro: 
did    nol    affect    the    various   branches   of   the   iron 

and    steel    market    to    any    extent,    and    likl 

fact  that  there  is  no  strike  will  not  have  any   In- 
fluence. 

The    linplate    mills    are    Saying    that    thl 

enre   t,   take   any   business   to    run    over   January. 

It    i>    probable,    however,    thai     i is    tor    nexl 

year   may   he  made   before  very   long. 

Pig  Iron — There  has  been  no  material  chane 
from  last  week's  report,  \V.  P.  Snyder  .\  Co 
state  the  average  for  August  at  Valley  furnaces 
at  .*H1  for  bessemer  and  $1S  for  hash-  pig,  both 
unchanged  from  July.  We  quote:  B< 
s.'loj]  50;  I,, sir..  $18@18.25;  foundry  an, I  mal 
leahle.  $18.50;  forge,  sis.  In!,,  Valley  furnaces, 
95c.    higher   deliver   Pittsburgh. 

Steel — The  market  for  unfinished  steel  remains 
practically  nominal  at  about  $45@5 ,,  pei  ton 
Inquiries  are  of  rather  light  proportions.  Whether 
the  condition  is  due  to  the  .requirements  being 
light  or  to  possible  buyers  realizing  thai  there  I 
scarcely  any  use  in  inquiring  it  is  difficult  to 
determine.  This  is  to  lie  observed,  however,  that 
deliveries  on  regular  contracts  are  quite  satis 
factory,  according  to  all  accounts.  Export  in 
ouiry  tor  unfinished  strr!  is  lighter  than  it  was 
the  possible  buyers  having  canvassed  the  situa 
tion  so  thoroughly,  without  finding  inj  consld 
erable  tonnage  of  steel  for  sal.  t,,,  tin-,  year, 
that   they   have  ah  nit   given   up   inquiring 

FERROALLOYS 

Ferrosilicon — Quotations  on  rei'  ferrosillcon 
continue  at   sst;,,/  ss  al    furnaci       Bessemer  ferro 

.  fi  m  -'  "  ii  9'  "|,  i,,  sii  ■ 
all  at  furnace.  Supplies  air  rather  n 
than   they    have   been. 

Spiegeleisen — Quotations  air  unchanged  a' 
Mn,,r,  per  ton  for  20< ,  at  furnace  For  high 
grade,  25   to  30%,   $55@65  per  ton  at  furnace  is 

Ferromanganese — The     market      has     continued 
qulel    with    only    moderate    demand.      Contract    is 
,,.  allable    at    $175    per    ton    still       Pn 
bring    about    the    same,    there    being    no    special 

i  ,i 

FOREIGN    IRON 

British    Iron    Ore    Production    in    1915 
rdlng    to    latelv    , 
Mined    under    Coal    Mines    Act.    ii.nsn.uis  :    Metal 

■,     1,795,887  :    Quarri   -     a  it,    5,100, I  ; 

total,   12,976,105  gross  tons      This  compares  with 

!    tons   in    1  Ml  I,    and    I  ,.t':<7. :;■_'<   in    191H  : 

ise    from     191 1     being     1,891,477     tons. 

,,,    1913   it    was   3,021,223  tons. 

British    Furances    in    Blast   during    the    quarter 

ended    luni     30    wen     293,    being    five    more    than 

during    the    previous    quarter 

Exports    and    Imports    of    Iron    and    Steel    and 
manufactures     thereof     in      Great      Brit, i 
'     lulj     31,    as    valued    I..      B 
l    turns  : 


I    cpoi 
E34.788.9r  ■ 


■      - 


The  quantities  of  iron  and  steel  exported  were 
\  si;. iw;    gross    tons    In    1915,    am!    2.1! 

I  ' 
year. 

German  Steel  Production  in  May  is  report) 
the    German    Iron    and    Steel    L'nion    at    1,412. I3i 
metric   tons,   the  largest   since   1914.     For  the  five 


steel.     :t.  171.212;  :,7.',l.::ti|  ;     direct 

i 
steel,   70,700;   total,   6.429,065   metric   tons.     This 

■  hi   lor.,  sli  in  Ii  a    1,388, 

i  -   year. 

Belgian    Production     An    American    correspond 
oul   s 

opportunl  les   to 

i 
now  ei  bout  < 

ngalnsl    i  ■ 

have  6,000,   against    10,4 i    1913      In   had  ami 

other     WOrkS     ah, , lit       1,200     air     at      Work,      ol      , il 

hall    Mr 

IRON     ORE 

Some  in,,,,    v.  [Id  charters  are  1 1  ported  at  $1   pei 

ton    tor   i      t i   Hi,,  head   of  tin     I 

Lake  1  I 

Ol  Mi        a       ■ 

an   advance    in    Iron    prlci  ■  n  -on.   and 

table    that    rates    will    !»■    Si 

i, 

,  !■ 

nonbessemer   ore,     An   ad 
bout.. 

In    tin     , 

i,.  mllng     Pn 

some  time,   i!r    Interstate   Commerce   Commission 

rates    on    siii| 

districts   in   Pennsylvania,   01 
luck)    and   West    Virginia   were   unreason 

illogical        The    commissi, ,u    ordered    a     r 

the    charges    and    also   ordered    the    railroads    to   es- 

,    on   the 
and    for    switching   and 

[CCS    on    pi  ivat 

COKE 

Cnnneiisviiie    The  coke   market  has   >,, 
quiet    this   week.      It    is  possible   that    in  i 

have     laid     in     storks     ahead     in     expect, hi. 

raili oad      il   Ike        Thl       probable 
would    affect    the    market    and    It    Is    not    iinlik.  I 
Hi,,]    ci  i>,    may    he   quite   plentiful    with    i 
sure  for  deliveries  removed     Quotations 
nr.iK     unchanged.      Production    was    up 
i   ii    I    mark- 
United    States    Fuel    Exports    in    June 
follows,    " 

1915  i 

515,139       I        162,503 

I'.itnir 1,933,410     2,065  iO 

Coke  68,628  89535      1         21,207 

Bui  coal  7J7.SMI         7_'7,li,s      Ii  71.' 


T   tal 


315,097 


The    bunker    coal    or    coal    taken    by    ships    in 
ii\    all   bituminous.     The 
chiel   exports  of  coal   .mil  coki 

Chemicals 

NEW   YORK— Sept.   6 

'I  he    general    markets    are    sir. oh 
linn,  witli  a   very  good  drin, in, I      Heavy  chemicals 

enerall      selling    well    with   fen    oi 
changes. 

Arsenic     The    tour    of    the    markel     Is    slightly 
'i'i,  d  and  stocks  an 

:     .111(1    futures   ai 
tier    lllll    lb 

Copper    Sulphate     Dei  fair    and 

a   little  tii  mi,  i      Quotations  ai 

10.25  per   Hi"   lb.,  ■   i   terms  ol 

Nitrate  of   Soda     Reports   from    South   America 
ductlon    largely    aboi ,     1915,    i 

year   ended   June   30,    1916.    the    total    production 
ulntals :  exports,  55,285,81 1  quin- 
ce   23.484  342    quintals    went    to    the 
Stocl  large  hut  demand 

an  at   ?::  p.-r    101 

I     tl:    spot    and    futures. 

fulphuric    Acid     Prices    are    unchanged    al     le 
per   lb    t,,r   60-deg.    add    and    IVfcc     per    lb.    for 

ome    shading    has 

I 

Exports    and    Imports-    I  Iphur   Into 

I   states  in  June  were 
in     1915,  in     1916        Imports     ,,t 

I  iriles    v.    ,  in     1915.    and     101,85 
tons    in     1916.       Exports    of    sulphur    w 

gross  toi'  i   7.::7I   tons  thl 

Import  June  were    142,2 

1915,   and   2TO.4H4    lb.    in 

II  ,   this   year. 

Exports    of   copper   sulphate    in    .Turn 
268    lb.    in    1915,   and   2,069.243    lb.    in 
1.975  II 
Exports   Of   sulphuric   acid   in    Jul 
208    lb.    in    19X5,    and    9.421  i 
i mi  -.•_■:  in    this 
trati 

.  in    1915,  and    1 
10,022   Ions  this   year. 
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Assessments 


Company 


Alta  Silver.  Nev 

Beaver  Gold.  Utah 

Beaver  Mines.  Utah 

Blue  Star.  Ida 

Cash  Boy,  Nev 

Challenge.  Nev 

Coal  Creek,  Ma  .  -  - 
Cob  ,^  Irginia,  Nev. 
Crown  Point,  Utah 

Eagle  Mountain,  Ida 

Exchequer,  Nev 

Emerald.  Utah. 
Fortuna.  Utah 

Friend.  Ida   

Great  Mend,  Nev 

Great  Western,  Nev 

Hector.  Ida 

Idaho-Nevada,  Ida 

I    I'uint-Belcher,  Nev 

Nevada-Stewart,  Ida 

Nevada  Zinc,  Nev 

Old  Veteran,  Ida 

Ophir,  Nev 

Paloma.  Utah 

Phedora.  Ida 

Rio  Grande  Grubstake,  Nev 

Sandstorm  Kendall.  Nev 

Santaquin  Chief,  Utah 
Santaquin  King.  Utah 
Sells.  Utah 

Silver  Pick.  Nev 

Smuggler,  Utah 

springneld  Tunnel,  Calif 

Syndicate,  Utah.    

Tar  Baby,  Utah 

Tyler,  Ida 

Umatilla.   Nev    

Uvada,  Nev 

West  Toledo.  Utah 

Whale,  Utah 

Wolf  Mt.  Copper,  Utah 

Wonderful,  Ida 


Stock  Quotations 


SAN  FRANCISCO  Sept.    5    SALT   LAKL 


.05 

.08 

Best  &  Belcher 

.05 

Caledonia 

.35 

.03 

15 

Gould  4  Curry 

.02 

Hale  &  Xorcross. . . 

.08 

.70 

.06 

Beg  Belcher 

.02 

.67 

lim  Butler 

.85 

.04 

Mom  ,-Tonopah. . . . 

.24 

Nnrtri  star 

.19 

I  ula 

.20 

West  End  Con 

70 

.01 

.12 

C.O.D   i  on 

.02 

.06 

IVfleld  B.B 

02 

1  \iisy 

03 

Jumbo  Extension.  . 

41 

lonntaln. . 

:9 

m  Kendal] 

-C5 

"    i: 

.18 

i  urcka. . . . 

.07 

Aritu 

.10 

Ariz.  Central 

.15 

Lasy  Boy 

.12 

Oatman  No.  star. 

M0 

1.60 

United  i 

3    ■-• 

United  Western     .  . 

.08 

Name  of  Comp. 


Alta  Con 

Black  Jack 
Colorado  Mining.. 

Crown  Point 

Daly-Judge 

Emma  Cop 

Gold  Chain 

Grand  Central. . .  . 

Iron  Blossom 

Lower  Mammoth. 

May  Day 

Opohongo 

Prince  Con 

Seven  Troughs. .  .  . 
SilverKlngCoarn. 
Silver  King  Con. . . 

Sioux  Con 

Uncle  Sam 

Yankee 


COLO.  SPRINGS    Sept.     5 


Acacia 

Doctor  Jack  Pot... 

]  lk t « .ii  <  'on 

El  Paso 

lindlay 

Gold  Sovereign... . 

i  loldeo  I  lycle 

Granite 

Isabella 

Jack  Pot  

Jerry  Johnson 

Mary  McKlnney.. 

Portland 

\  indicator 


Name  of  Comp. 


TORONTO 


LONDON 


Alaska- M 
Alaska    I 
Burma  Corp  - 
Cam  A-   Motor 

Camp  Bird 

El  oro 


Esperanza. 
Mexico  Mines.. 

Nechi,  pfd 

Orovllle 

Santa  Gert'dis 
Tomboy 


Adanac 

Bailey 

I  :hambere  Feriand 

Conlagas 

La  Rose. , 

Peterson  Lake 

Right  of  Way 

iperior.. . 
T.  A-  Hudson  Bay. 

Temiskamlng 

Trethewey 

"    r-Lor 

Dome  Exten 

l  tome  Lake 

I'Brlen 

HolllDger 

Jupiter 

Mclmyre 

Newray 

Porcu.  Crown 

Preston  E.  D 

■ 


Alaska  Gold  M 

Alas}  a  Juneau 

Am.Sm.ARef  .com  . 
Am.  Sm.  *  Rcf..  pf. 
Am.  Sm.  Sec.  pf.  A 
Am.  Sm.  Sec.,  pf.  B. 

Am.  Zinc 

Am.  Zinc,  pr 

Anaconda 

Batopllas  Mln 

Bethlehem  Steel.  .  . 
Bethlehem  Steel,  pf. 
Butte  A  Superior. 

Chile  Cop 

Chlno 

Colo.  Fuel  &  Iron. 

Crucible  Steel 

Dome  Mines 

Federal  M.  A  S. .  .  . 
Federal  M.  A  S.,  pf. 
Great  Nor.,  ore  ctf . 
Greene  Cananea.    . . 

Homeatake 

Inspiration  Con.. 
International  Nickel 

Kennecott 

Lackawanna  Steel. . 

Miami  Copper 

Nut'l  Lead.  com..  . . 
National  Lead.  pf... 

Nev.  Consol 

Ontario  Mln 

OulckBllver 

Quicksilver,  pi 

Ray  Con 

Republic  I&S.  corn- 
Republic  IAS,  pf. . . 

Sloss-Sheffleld 

Tennessee  Copper.  . 

Utah  Copper 

U.  S.  Steel,  com 

U.S.  Steel,  pf 

Va.  Iron  C.  A  C. . 


Name  of  Comp. 


<  alu 


N.  Y.   CURB 


Beaver  Con 

Buffalo  Mines 

Butte  AN.  Y 

Butte  C.  &  Z 

Caledonia 

Can.  Cop.  Corpn.. 

Cashboy 

Cerro  de  Pasco.  .  . 

Con.  Ariz.  Sm 

Con.  Coppermines. 
Con.  Nev  .-Utah. 

Crystal  Cop 

First  Nat.  Cop.. .  . 

Florence 

Goldfleld  Con 

Goldtleld  Merger.. 

Granite 

Hecla  Min 

Howe  Sound  

Jerome  Verde 

Joplln  Ore  &  Spel. 

Kerr  Lake 

M  agma 

Majestic 

McKinley-Dar-Sa. 

Mother  Lode 

Nevada  Hills 

N.  Y.  AHond 

Nlplsslng  Mines.. . 

Oro 

Ray  Hercules 

Rochester  Mines. . 

St.  Joseph  Lead. .. 

Standard  S.  L. .  . . 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Trlbulllon 

United  Zinc 

White  Knob,  pf. . . 

White  Oaks 

Yukon  Gold 


Adventure 

hmeek. 

Algomah 

Allouez 

Ariz.  Com  .  CtfB.. 

Bonanza 

Butte-Ballaklava. 


\r1,' 


Calumet  A  Hecla.. 

entennlal 
Copper  Range. . . . 
Daly  West 


But'' 


El 
Franklin.  .  .  . 

Granby 

Hancock 

Helvetia 

Indiana 

Island  Cr'k.  com 
Island  Cr'k.  pfd. 
Isle  Royale 


Lake 

La  Salle 

Mason  Valley. , 
Mass 


Mayflower 

Michigan 

Mohawk 

Arcadian.  .  .  . 

New  Idrla 

North  Butte 

North  Lake 

OJIbway 

Old  Colony 

Old  Dominion 

Osceola 

Qutncy 

St.  Mary's  M.  L., 

Santa  Fe 

shannon 

Shattuck-Arlz 

So.  Lake 

So.  Utah 

Superior 

Superior  A  Boat.. 

Tamarack 

Trinity 

Tuolumne 

U.  S.  Smelting.  ,  . 
U.  S.  Smelfg.  pf.. 

Utah  Apex 

Utah  Con 

Utah  Metal 

Victoria 

Winona 

Wolverine 

Wyandot 


9* 
25 
1ft 


BOSTON  CURB     Sept.     5 


Bingham  Mines.      . 

Boston  Ely 

Boston  A  Mont. . .  . 

e  A  Lon'n  Dev 

Calaveras 

Calumet-Corbln.   .  . 

Chler  Con 

Cortez 

Crown  Reserve 

Davis-Daly 

Eagle  A  Blue  Bell .  . 
Houghton  Copper.  . 

Cap  Cop.,  pf.. . 
Mexican  Metals..  .  . 
Mines  of  America. 
Mojave  Tungsten 
Nat.  Zinc  A  Lead.  . 
Nevada- Douglas.  . 

New  Balilc 

New  Cornelia 

Ohio  Copper 

Oneco 

Raven  Copper 

Rex  Cons 

Rilla  

lulled  Verde  Ext. 


tLast  Quotations. 


Monthly    Average   Prices  of   Metnls 

SILVER 


Month 

New  York 

London 

1914 

1915 

1916 

1914 

1915 

1916 

January. . 
February.  . 

March 

April 

May 

June 

July 

August. .    . 
September. 
October...  . 
November. 
December. . 

56  572 

57  506 
5S  067 
58.519 
68.175 
56.471 
54  67S 
54  344 
..3  290 
50.654 
49  082 
49  375 

48.855 

48  477 
50  241 
50  250 
49.915 

49  .  034 
47.519 
47.163 

IS    fiSII 
49  3.85 
51.714 
54,971 

56.775 
56 . 755 
57  935 
64.415 
74.269 
65  024 
62  940 
or,  O.S3 

26 . 553 
26.573 
26 . 788 
20   958 
26.704 
25  948 
25  219 
25.979 
24  260 
23.199 
22.703 
22.900 

22.731 

22  753 

23  70S 
23   709 
23 . 570 
23  267 

22  597 
22 . 780 
23.591 

23  925 

25  094 

26  373 

26   960 

26  975 

27  597 

30  662 
35.477 

31  060 

30  000 

31  498 

Year. .  .  . 

54.811 

49  684 

25.314 

23  675 

New  York 

London 

Month 

Electrolytic 

Standard 

Electrolytic 

1915 

1916 

1915 

1916 

1915 

1916 

Jan. . . . 

13  641 

24.008 

60.756 

88 . 083 

65.719 

116   167 

Feb 

14  394 

26  440 

63  494 

102   667 

133.167 

Mar.... 

14.787 

26.31(1 

66.152 

107.714 

136.000 

April. .  . 

16.811 

27  895 

75  096 

124  319 

* 

137   389 

May. .  . 

18.506 

28.625 

77.600 

135  457 

152   522 

June.  .  . 

19.477 

26  601 

82.574 

112  432 

95  333 

137  455 

July..  .  . 

18  796 

23  865 

76.011 

95  119 

91    409 

1 25  500 

Aug... 

16.941 

26.120 

68  673 

110  283 

82 . 333 

126.304 

Sept. . . 

17.502 

68  915 

85  250 

Oct 

17  686 

72  601 

88.00(1 

Nov.... 

IS  627 

77    744 

93  273 

Dec 

20   133 

SO  773 

100.43 

Year. 

17  275 

72   532 

New   York 

London 

Month 

1915 

1916 

1915 

1916 

34  260 

37  415 

48  426 
47  884 

40.288 
37.423 
34 . 389 
33.125 
33  080 
39  224 

38  779 

41.825 
42  717 
50.741 
51  230 
49   125 
42  231 
38.510 
38.565 

1 56  550 
176  925 
180.141 

166  225 
162  675 

167  636 
167   080 

151  440 

152  625 
151    554 
167  670 
167.000 

175.548 

February 

1S1.107 
193.609 

199.736 

196.511 
179  466 

16S  357 

169.870 

Av.  year 

38  590 

163  960 

New   York 

St.    Louts 

London 

Month 

1915 

1916 

1915 

1916 

1915 

1916 

January.  .  . 
February.  . 

March 

April 

July 

AUgUat.  .  .  . 

September . 
October... 
November. 
December.. 

3.729 
3.827 
4  053 
4.221 

4  274 
5.932 

5  659 
4.656 
4  610 

4  600 

5  155 
5.355 

5.921 
6.246 
7.136 
7.630 
7.463 
6  936 
6  352 
6.244 

3.548 
3.718 

3  997 

4  142 

4.182 

5  836 
5.531 
4  520 
4.490 

4  499 
5.078 

5  266 

5 .  826 

6  164 
7.375 
7.655 

7  332 
6  749 
6  185 
6.088 

18  606 
19.122 
21.883 
21  094 
20.347 
25  170 
24.611 
21    946 
23.151 
23  994 
26.278 
28.807 

31.167 

31  988 
34.440 
34   368 

32  967 
31   011 
28   137 
29.734 

Year 

4.673 

4.667 

22  917 

Month 

New   Y'ork 

St.    Louis 

London 

1915 

1916 

1915 

1916 

1915 

1916 

6.386 

16.915 

6  211 

16  745 

30  844 

89.810 

8  436 

18  420 

8  255 

IS   260 

39.819 

97 .  762 

8.541 

16.846 

8.360 

16.676 

44.141 

95  048 

10  012 

16.695 

9  837 

16  525 

49 . S88 

99.056 

14  781 

14.276 

14  610 

14.106 

68.100 

94  217 

21    20S 

11.752 

21   038 

11    582 

100.614 

68  591 

19  026 

S.925 

IS  S56 

8.755 

97.250 

50  750 

12.781 

8  730 

12.611 

8.560 

67.786 

51.587 

Sept 

13  440 

13  270 

67.841 

Oct 

12  800 

12.598 

66  536 

Nov 

15  962 

15  792 

88  409 

Dec 

15  .;<.( 

15  221 

89  400 

Year. . 

13  230 

13  054 

67  553 

PIG  IRON  IN  PITTSBURGH 


Month 

Bessemert 

Baslct 

No.   2 

Foundry 

1915 

1916 

1915 

1916 

1915 

1916 

January.  .  . 
February. . 

March 

April 

May 

June 

July 

August. .  .  . 
September . 
October...  . 
November. 
December.. 

$14  59 
14  55 
14.55 
14  55 
14.61 
14  70 
14  94 
16  01 
16  86 

16  95 

17  57 
19.97 

$21.60 
21    16 
21.81 
21.65 
21.78 
21  95 
21.95 
21.95 

$13  45 
13  45 
13.45 
13   45 
13  60 
13.67 
13  91 
15  31 
15  95 
15  96 
16.47 
18  44 

$18  78 
IS  93 
19.20 
18.95 
19  11 
18  95 
18  95 
18.95 

$13  90 
13  90 
13  95 
13.95 
13  83 
13  77 

13  68 

14  75 

15  70 
15.80 
17  20 
18.95 

$19  70 
19  51 
19.45 
19.45 
19  68 
19  34 
19.20 
19  25 

Year. .  .  . 

$15.82 

$14.76 

$14.95 

JAs  reported  by  W.  P.  Snyder  A  Co. 
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SYNOPSIS— Since  the  success  of  the  Trout  Lake 
i  oni  en! nilnr.  with  a  capat  ity  oj  \0,000  tons  of  iron 
ore  per  day,  has  been  demonstrated,  u  number  of 
concentrators  similar  in  design  but  of  smaller  ca- 
pacity have  been  erected.  M  Nashwauk  the  four 
concentrators  are  operated  tii/  the  M.  A.  Hanna, 
the  Cleveland-Cliffs,  the  Wisconsin  Steel  and 
Butler  Urns,  com  /mints.  The  process  in  general 
use  is  practically  the  same  as  that  originally  in- 
stalled nt  Ihr  Trout  I, iil.i'.  Recently  La  Rue  has 
installed  Wetherbee  concentrators  to  replace  turbos 
anil  i  oncentrating  tables. 

On  the  western  pari  of  the  Mesabi  Range  there  are 
great  deposits  of  iron  ore  which  contain  a  large  amount 
ol'  sand  since  the  natural  process  of  leaching  or  concen- 
trating has  not  removed  the  silica  from  the  ore.     There 


results  of  this  preliminar}  experiment  I-  ai  tory, 

an  experimental  plant  was  built  in  1905  03  the  ' ' 
Iron  Mining  Co..  at  Coleraine,  in  the  Canisteo  district. 
This  was  built  under  the  supervision  of  John  C.  Green- 
way,  now  general  superintendent  of  the  Calumet  &  Ari- 
zona Copper  Co.  The  experimental  plant  proving  suc- 
cessful, a  larger  one  was  constructed  in  1909  and  this, 
the  Trout  Lake  concentrator,  has  a  capacity  of  close  !•> 
40,000  tons  ol   crude  ore  a  day. 

At  Nashwauk  much  ol'  the  ore  is  high  in  silica,  and 
as  a  result,  all  the  mining  companies  now  operating 
have  their  own  concentrating  plants.  The  four  opera 
companies  at  Nashwauk  are :  The  M.  A.  Hanna  Co.,  0 
atihg  La  Rue;  the  Cleveland-Cliffs  interests,  the  Cros- 
by; tlie  Wisconsin  Steel  Co..  the  Hawkins;  and  Butler 
Bros.,  the  Harrison.  Practically  all  the  ore  is  removed 
by  the  openpit  method  and  nearly  all  ol'  the  production 
of  these  various  mines  is  washed  or  concentrated.      I 


FIG.    1.     CROSBY    IRON-CONCENTRATION    PLANT     IT  NASHWAUK 


are  many  millions  of  tons  ,,f  this  ore  that  can  he  easily 
and  cheaply  mined  by  the  openpit  method,  hut  which  have 
value  only  after  ii  has  been  treated  to  remove  much  of  the 
sand.  To  evolve  a  process  that  would  remove  this 
has  taken  years  ol'  experimentation.  It  was  12  or  15 
years  ago  that  a  carload  of  ore  From  the  Arcturus  mine, 
lieai-  Marble,  was  sent  to  Georgia  to  be  washed,  an 

•Grand   Rapids.   Minn. 


of  the   tvashing  plants   -those  at   the   Harrison.   Hawkins 

.mi!  Crosh   mines — are  similar  in  the  general  

ployed  and,  cept  ion  of  1  ertain  details  ol 

tice,  the  general  method  used  at  the  Trout   Lake 
trator  is   followed.     La    Rue   mine    follows   a    son 
differi  -.   which   is  discussi  ' 

I  iele. 

ishing  plants  at  Nashwauk  a 

ttempting  the  concenl  on 
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ii  smaller  scale  than  thai  at  Coleraine.  The  Crosby  is 
d  a  half-unit  plant,  while  the  Hawkins  and  Barrison 
ntrators  are  called  one-uni1  plants  ami  have  a  ca- 
pacity   of  aboul   one-fifth   that   of   the  Trout    Lake   null. 

,\  description  of  the  Crosby  plant  will  make  clear  the 
characteristics  of  the  Hawkins  ami  the  Harrison.  The 
ore  i-  taken  from  the  mine  ami  dumped  from  a  20-ft. 
trestle  into  two  bins,  shown  in  Fig.  1.  from  which  it  is 
fed  to  a  conveyor  belt  by  two  Stcvens-Adamson  apron 
feeders.  This  conveyor  belt  is  30  in.  wide,  219  ft.  long, 
slopes  20'  and  discharges  into  the  mill  at  a  height  of  69 
ii.  above  ground.  The  ore  discharges,  into  the  trommel 
from  the  conveyor,  which  has  perforations  2  in.  in  diam- 
eter. The  oversize  discharges  to  the  shipping  bins,  ami  the 
undersize  passes  into  a  log  washer,  shown  in  Fig.  2,  which 
is  35  ft.  long,  6  ft.  wide  ami  3  ft.  deep,  ami  is  of  the 
Greenway-Hutch  type.  At  the  bottom  of  the  log  washer 
the  ore  meets  a  strong  current  of  water  under  pressure, 
which  prevents  the  materials  from  lying  at  the  bottom. 
The  paddles  break  tip  the  ore.  am!  the  heavy  tlow  of 
water  carries  part  of  the  lighter  material  over  the  lower 
end  of  the  machine,  while  the  heavier  ore  particles  are 
forced  by  the  action  of  the  paddles  toward  the  upper 
end  ami  discharge  to  the  shipping  bin. 

The  overflow  Irian  the  lower  end  of  the  log  washer 
is  conducted   into  what  are  called  ••turbos."'     A  turbo  is 


just  as  the  Butler  plant,  which  was  built  last  year,  was 
changed  from  one-half  to  one  unit  during  the  past  winter. 

At  all  the  plants  at  Xashwank  the  ore  is  conveyed  by 
belts  to  the  top  of  the  building,  while  at  the  Coleraine 
plant  it  is  dumped  directly  from  the  ears  into  the  top 
of  tie  structure.  A  difference  in  the  iron-ore  formation,  of 
course,  calls  for  variation  in  the  equipment.  At  the 
Crosb}  plant,  lor  instance1,  a  picking  belt  is  used,  which 
is  not  found  at  the  Harrison  plant.  This  is  20  ft.  in 
length  and  30  in.  wide.  The  rock  anil  useless  material  is 
picked  from  the  belt,  and  the  ore  to  be  crushed  is  sent  to  a 
fxlO-in.  Blake  crusher  of  Allis-Chalmers  make. 

A  chip  trommel  with  '  ,-in.  perforations  is  another 
feature  of  the  Crosbj  plant,  shown  in  Fig.  ".'.  receiving  the 
discharge    from    the    log    washer. 

At  the  Butler  plant  the  chunks  of  ore  too  large  to  pass 
through  the  grizzlies  onto  the  apron  feed  to  the  in- 
clined belt  conveyor,  were  formerly  crushed  in  a  large 
gyratory  crusher,  but  this  was  removed  in  the  early  part 
of  the  present  season. 

The  number  of  concentrating  tables  is  another  feature 
at  the  Crosby  plant.  There  are  i i \ < ■  single-deck  Over- 
strom  tables  for  the  one-half  unit.  At  the  Hawkins  plant, 
18  double-deck  Overstrom  tables  for  use  in  the  one  unit 
were  installed  last  season,  and  at  the  Harrison  plant  the 
present    equipment    includes    12    double-deck    tallies    for 


Frr;.    2.     LOG    WASHER    AND   CHIP   SCREEN 

constructed   similar  to   a    log   washer,    but  is   somewhat 

smaller  in  its  dimensions.     The  one  at  the  Crosby  plant 

is   is   ft.  long.     The  overflow   from   the  turbos   is   f,,|   to 

-  of  Overstrom  concentrating  tables  of  Allis-Chal- 

-  shown  in    Fig.  :;.     The  table-  make  an  iron 

ict  that  Bows  to  the  shipping  bins,  while  the  lighter 

and  sandy  material  is  discharged  to  waste. 

Machinery   Equipment  of   \  Mill  Unit 

Such  is  the  process  in  general.  There  are  several  va- 
riations of  this  in  the  three  plants  operating  with  this 
type  of  equipment.     '1  In  or   instance,  a  difference 

in  size  of  th  ants.    The  Harrison  ami  Hawkins 

plants,  of  oni  ,  om prise  one  trommel,  two 

2-5-ft.  log  iva  turbos  and  a  varying  number  of 

-.     A  half-unit  plant  comprises  only  a  trommel,  one 
log  washer,  two  turbos  and    i  number  of  tables. 

The  Crosby  plain    ,     -  ,!   that  additional  ma- 

chinery can  be  iu-i  o1  one-unit  capacity, 


Fit;   ::.   i  >vki:sti:i  >m  o  >xcexti:atin<;  tables 

the  unit.  The  number  of  tables  is  of  course  regulated  by 
the  degree  of  concentration  desired. 

All  the  plants  are  of  steel  construction.  The  Crosby 
plant,  which  is  typical  ill  size  of  the  others,  is  a  steel 
structure  with  dimensions  of  62x67  ft.  and  has  an  ex- 
treme height  of  81  ft.  The  machinery  is  all  of  Allis-Chal- 
mers manufacture. 

The  capacity  of  a  one-unit  washing  plant  is  about  5.000 
tons  of  concentrates  per  24-hr.  day.  This  is  now  the  ap- 
proximate production  at  the  Hawkins  plant,  and  it  may  lie 
considered  the  standard  for  a  mill  of  this  size. 

Wetherbee  Concentrators  at  La  Rue  Mill 

At  La  line  plant  of  the  M.  A.  llanna  interests  the  ore  is 
washed  by  a  method  different  from  those  um-A  in  the  three 
other  plants.  La  Rue  plant  has  been  so  far  largely  an 
experimental  one.  The  process  involves  the  use  of  a  log- 
washer  ami  Wetherbee  concentrators.  The  ore  is  dumped 
from  the  cars  into  bins  and  is  fed  onto  a  2t-in.  belt  con- 


September  L6,  L916 


ENGINEERING   AND   MINING  JOURNAL 


193 


■yor  with  the  apron  feeder,  Upon  discharge  al  the  top 
I  the  mill  the  ore  is  screened  through  a  trommel  of  •">- 
l.  diameter  with  l-in.  |ierl'o rations.  Its  undersize  dis- 
har-res  to  a  lo-  washer,  whose  overflow  passes  to  a  6-ft. 
W'etlierliee  eoiuent rator,  «  hose  overflow  in  turn  passes  to  a 
:-i'i.  Wetherbee.  The  feature  of  the  process  is  the  use 
if  this  type  of  machine  in  place  of  turhos  and  concen- 
ralm-    tallies. 

The  Wetherbee  concentrator  is  designed  to  simplify 
he  iron  concentration  process  and  do  the  work  now  done 
a  turhos  and  tables.  The  machine,  as  shown  in  Pig.  I. 
msists  of  a  cylindrical  drum  carried  on  a  vertical  shaft 
Rhin  an  outer  casing.    The  shafl  is  driven  from  above. 

The  drum   compartment   receives   th e  to  be  washed 

mil  discharges  it  by  centrifugal  force  through  openings 
nto   the  annular  space   between   the  drum   and   casing. 

n 


■Outlet!,    fo-       '-X-"      - 


Concentrated  Ore 

Concentrate  fo 
Elevator 
G.    4.     WETHERBEE   CONCENTRATOR 

lie  casing  lias  an  overflow  launder  at  the  top  and  is  bolted 

the  bottom    to  a   water-tight   c partment  connected 

th  the  boot  of  an  elevator.  The  required  water  enters 
the  base  of  the  machine,  rises  through  the  annular  space 
tween  the  revolving  drum  and  the  casing,  and  dis- 
arges  into  the  overflow  launder  at  the  top  of  the  casing. 

TxTiniTi;  u.    Force   Reduces -Water   Consumption 

The  work  of  the  machine  is  based  on  the  following  prin- 
;>le:  If,  during  a  second  of  time,  a  particle  of  ore 
fcftes  1  in.,  while  a  particle  of  quartz  settles  only  2  in., 
is  evident  that  in  order  to  separate  these  two  particles 
means  of  an  upward  current  of  water,  a  current  of 
nowhere  between  2  and  4  in.  per  second  would  be  re- 
ired.  or  say  3  in.  per  second.    Assuming  that  these  3i 

0  particles  are  placed  in  the  Wetherbee  concentrator  and 

1  revolving  drum  given  such  a  velocity  that  the  quarts 
'rticle  remains  in  suspension,  traveling  in  a  given  hori- 

ital  plane,  the  heavier  ore  particle  in  the  same  length 
time  will  settle,  sav  1   in.     Tt  is  then  evident   that   the 


slight  -i    i       ,    tl   flow   of  water  will   wasli  out   tin 
tide  of  quartz  and  still  allow  the  particli  settle, 

•'""l  ''''"   thi    - !  results  are  si vd  by  the  us,-  of  this 

machine  with  an  upward  flow  of,  Bay,  only  ,',.  in.  pi 

as  ('""M tpward  enl  alone  with  a  flow 

"l'  •"'  in-  P □  other  words,  with  th, 

of  the  amounl  oi  water.  The  fad  thai  the  whirlin 
rent  can  be  controlled  independently  of  tin  icil  of  the 
upward  rising  currenl  allows  an  exai  t  and  independi  n1 
control  over  the  material  thai  goi  into  the  overflow  oi 
into  the  concentrates,  by  changing  either  the  -peed  of  the 
drum  oi'  the  amounl  of  ^atei    used 

'■■"  Rne  is  tl I\  concentrating  plant  of  this  type  on 

the  Mesabi  Range,  and  its  results  with  Wetherbee  con- 
centrators Mill   he  watched   with   interest. 

The  washing  of  iron  ore  mean-  more  than   n 
probably  realize.     It  has  only  been  through  the  em] 
ment  of  the  methods  described  that  the  developmenl  on 
the  western   Mesabi   ha.-  been   permuted.     Th-  evolution 
of   the   concentrating    process    has    allowed    tin-    di 
ment  of  iron-ore  deposits  that   have  brought  million-  to 
the  owners,  to  the  operators  and  to  the  public.     Toda 
every  mine  west  of  Keewatin  ha-  all  or  part  of  it-  ore 
treated  in  some  such  manner.    Probably  during  this 
no  less  than   10,000  ton-  .d'  concentrate  per  day  is    - 
shipped,  and  there   is  no  doubt    that    if  other  properties 
are  opened  up  and  become  shippers,  other  plants  will  be 
constructed.     How  they  will  differ  from  those  of  Nash- 
wauk  will  of  course  he  ;i  matter  of  -peculation.    One  might 
say  that  there  has  been  little  or  no  difference,  except  in 
details  developed  in  the  concentrating  process  since  the 
Trout    Lake    concentrator    was    built.      The    Wetherbee 
process  is  th ily  variation  that    involves  anvthing  en- 
tirely   new. 

IRsvdlflusffim  PirodlwflcftatDffa  aia  E3©Iraeffiaia 

In  the  mining  of  uranium  ore  in  Bohemia,  25,720  lb. 
of  uraninite   prepared    lor  smelting,   having   an  avi 
value  of  $471.50  per   100  lb.,   was   produced    in    1915 
cording  to  the  United  States  Commerce  Report.     Of  the 
different  uranium  compounds,  there  was  produced  in 
Government  mine  in  Joaehimsthal  2,325  lb.  of  an  avei 
age  value  of  $252.50  per  loo  lb. 

The  Government    factory   lor  radium  compounds  pro- 
duced compounds  containing  1.75J  grams  (27.01  grains) 

of  radium  element-  having  a  total  vali I  $209,364.50. 

The  radium  production  in  L915  represented  an  increase 
of  0.879  gram  i  fi.'il  grains)  a-  compared  with  the  pro- 
duction m  I'M  I.  the  value  of  which  shows  an  increase  of 
$100,000. 

:■: 

Gersffimaa  §wa]b>sftBlls<a&es  iron'  Copper 

War  substitutes  lor  the  >,' ',  by  weigh!  of  copper,  which 
on  the  average  goes  into  the  manufacture  of  a  German 
locomotive,  are  reported,  according  to  Iron  Age,  Aug.  L0, 
IPIO.  to  he  iii  part  a-  follow-:  The  fireboxes  ami 
are  now  made  of  casl  iron.  All  the  smoke  and  si 
tubes  ami  the  oiling  cocks  and  thin  pipes  are  of  weld- 
less    drawn    steel,      for   the   rod   bracings 

.aid    tie-   bracing   parts,   the   difficulty    is    b 
to  have  1»  en  overcome  by  using  cast   iron  ami  a 
alloy  called  flange  metal,  which  is  a  mixture  of  til 
and  antimony.     It  is  regarded  as  possibly  dai 
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use  this  metal  unless  the  pins  and  axle  journals 
are  previously  bushed  with  white  metal.  Cast  iron  is 
used  for  piston  boxes,  side-valve  rods,  frames  and  lubri- 
cators, lubricator  covers  and  step  bearings.  Bronze 
covered  with  vulcanized  rubber,  which  was  the  standard 
metal  for  the  various  handwheels,  is  being  replaced  by 
cast-iron  wheels  covered  with  ordinary  string  or  jute 
fabric.  German  engineers  are  now  experimenting  with 
a  new  rolling  process  for  preparing  the  flange  metal 
referred  to,  having  an  equivalent  of  bronze,  which  will 
dispense  with  antimony. 

Atnaeir-aegiim   IlimsftnfUaft©   off  MSimaimg'' 
EDimgiimeeE'S   aim   Aras©imav 

The  meeting  of  the  American  Institute  of  Mining 
Engineers,  which  convenes  in  Arizona  on  Monday.  Sept. 
IS,  promises  to  be  a  noteworthy  one  in  the  annals  of 
the  Institute.  Geographically  the  selection  of  Arizona 
as  a  meeting  place  is  particularly  fortunate,  since 
it  is  in  the  center  of  a  highly  modernized  mining  and 
metallurgical  district  that  has  abundant  examples  of  the 
most  recently  developed  methods  both  of  mining  and  of 
metallurgy.  Particularly  will  engineers  be  enabled  to 
see  and  study  the  best  applications  of  recent  methods 
of  fine-grinding  of  ores  and  also  some  of  the  best 
applications  of  the  flotation  process. 

The  leading  metal-producing  companies  of  all  sections 
of  the  country  will  be  represented  by  members  of  their 
staff,  who  will  make  the  trip  primarily  for  the  purpose 
of  acquiring  valuable  information.  The  country's  record 
production  of  metals  during  the  last  year  has  greatly 
stimulated  the  interest  in  those  general  mining  topics 
that  will  be  discussed  at  the  Institute's  sessions.  The 
great  advance  in  copper  production  will  promote  interest 
in- the  huge  porphyry  copper  mines  of  Arizona. 

It  is  said  that  more  than  twenty  corporations  will 
be  represented  by  Institute  members,  who  may  partici- 
pate in  the  technical  discussions.  Among  these  are 
the  Anaconda  Copper  Mining  Co.,  the  largest  eopper- 
producing  corporation  of  this  country;  the  American 
Smelting  and  Refining  Co..  the  largest  lead-producing 
company;  the  Bay  Consolidated  Copper  Co..  the  Tread- 
well  and  Alaska-Juneau  mines,  the  Miami  Copper  Co., 
and  the  New  Jersey  Zinc  Co. 

Many  of  the  most  prominent  engineers  of  the  pro- 
fession will  be  present,  among  whom  may  be  mentioned: 
Dr.  L.  D.  Ricketts,  president  of  the  American  Institute 
of  Mining  Engineers;  B.  B.  Thayer,  of  the  Anaconda 
Co.;  William  L.  Saunders,  Sidney  J. 
D.  Barron  and  Philip  N.  Moore,  of 
St.  Louis.  A  special  train  has  been  provided  for  the 
party  from  FM  w  Fork  and  vicinity  and  will  become  the 
ling  headquarters,  moving  from  point  to  point  in 
Ariz  during  the  week  of  the  convention. 

A  _    papers  have  been  prepared 

for  discussion  al  the  meeting.  A  total  of  about  seventy 
are  to  be  mosl    of   which   bear  largely  upon 

»ew  met!  and   the  mining  outlook  in 

various    pi  r1  rid.      Some   of   the    interesting 

■  that  may  be  are:     '-Automatic  Opera- 

'  on  of  Mi  |  Bed  by  the  New  Electric 

Hoists  for  th<    :  «i0n  Copper  Co.,"  by  H.  Keriyon 

Burch  and  M.  A.  ?;  "The  Water  Problem  at  the 

Old  Dominion   Mil  leckett-  "Power  Plant 


of  the  Burro  Mountain  Copper  Co.,"  by  Charles  Legrandj 
"Geology  of  the  Warren  Mining  District,"  by  Y.  Bonillas, 
J.  B.  Tenney  and  Leon  Feuchere;  "Flotation  Concen- 
tration at  Anaconda,  Mont.,'"  by  Frederick  Laist  and 
Albert  E.  Wiggin  :  "History  of  the  Flotation  Process  at 
Inspiration,"  by  Rudolf  Gahl;  "The  Advent  of  Flotation 
in  the  Clifton-Morenei  District,  Arizona,"  by  David 
Cole:  "Comparative  Test  of  the  Marathon,  Chilian  and 
Hardinge  Mills."  by  F.  G.  Blickensderfer;  "The  Inspira- 
tion Plant,  Concentrator  and  Other  Surface  Equipment,! 
by  H.  Kenyon  Burch.  The  first  technical  session,  to  be 
held  on  Sept.  19,  will  take  up  the  subjects  of  "'smelting*' 
and  "leaching." 

All  these  papers  are  of  exceptional  interest  to  the 
mining  profession  at  this  time,  and  they  are  all  gool 
papers,  splendidly  written  and  highly  informative.  The 
visitors  at  the  meeting  are  exceptionally  fortunate  in 
the  program  that  has  been  offered  to  them,  and  to  those 
who  are  so  unlucky  as  not  to  be  able  to  attend,  the  papers 
as  printed  by  the  Institute  will  constitute  a  record  of 
great  value  and  of  extreme  interest. 

Affli4iBim©imy   Deposits  aim  AUsisMa. 

The  considerable  demand  for  antimony  during  the 
last  year  has  stimulated  the  development  of  certain 
Alaskan  deposits  of  ore  of  that  metal,  from  which  ore 
to  the  value  of  about  IT-kOOO  was  mined  and  shipped 
during  1915.  Stibnite.  the  sulphide  of  antimony,  has 
been  noted  at  67  localities  in  Alaska,  but  only  a  few 
of  these  have  produced  and  marketed  ore.  In  191.")  the 
production  of  antimony  ores  was  begun  at  four  mines 
in  the  Fairbanks  and  at  two  in  the  Nome  district.  All 
the  operations  were  small  ami  most  of  them  consisted 
of  digging  out  the  rich  ore  near  the  surface  by  opencuts 
and  of  breaking  and  hand-sorting  it. 

These  deposits  form  the  subject  of  a  report  recently 
published  by  the  United  States  Geological  Survey. 
Bulletin  lil!).  a  volume  of  nearly  10  pages,  entitled 
"Antimony  Deposits  of  Alaska."  by  A.  H.  Brooks. 

According  to  this  report  the  Alaskan  antimony  deposit? 
may  be  divided  into  three  principal  groups — siliceous 
gold-hearing  stibnite  lodes,  stihnite-cinnabar  lodes,  and 
stibnite-galena  lodes.  Each  of  the  first  two  of  1hese 
groups  is  further  divided,  according  to  structure,  into 
fissure  veins,  shear  vein  deposits  and  stockworks.  A 
free  copy  of  this  report  may  be  obtained  from  the 
Director,  Geological  Survey,  Washington,  D.  C. 


'ir&a©ims 


By  A.  L.  II.  Street' 


In  denying  the  right  of  the  Western  Federation  of 
Miners  to  compel  a  local  miners'  union  to  perform  a  con- 
tract to  transfer  its  property  to  plaintiff  the  United  States 
District  Court  for  the  district  of  Montana  lately  decided 
that  a  union  organized  under  the  laws  of  that  state  for 
the  purpose  of  furthering  the  interests  of  its  members 
was  without  authority  under  its  charter  to  surrender  its 
powers  to  ill,'  Federation,  subordinating  itself  to  the  con- 
trol of  that  association  and  agreeing  to  forfeit  its  prop- 
erty to  the  Federation  in  the  event  of  secession  or  ex- 
pulsion therefrom.  (Mover  vs.  Butte  Miners'  Union. 
232  Federal  Reporter,  788.) 

•Attorney  at  law,  S29  Security  Building.  Minneapolis.  Minn 
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SYNOPSIS      The  mining  of  an  on  i   100,- 

000  tons  estimated  content,  of  which  95%  was 
won,  is  described.  Body  developed  by  levels  and 
mblevels.  Shrinkage  stoping  was  used,  leaving  50- 
fl.  pillars  for  support.  Finn!  stage  consists  in  re- 
moving the  pillars.  Stoping  starts  at  th<  lowest 
and  proceeds  upward  while  pillar  mining 
starts  nl  the  top  sublevel  and  proceeds  downward. 
Distribution  of  weight  during  operations  is 
discussed. 

The  relatively  hard  character  oi  the  ground  in  the 
western  section  of  the  property  of  the  Miami  Copper 
Co.,  Miami.  Ariz.,  made  it  advisable  to  use  a  wide  shrink- 
tope  .mil  pillar  system  of  mining.  The  system  as 
finally  evolved  was  applied  to  the  mining  of  2,300,000 
Jans  of  ore  by  the  use  of  stopes  and  pillar-  each  50  t'r. 
in  width.  Development,  mining  and  extraction  of  this 
I.  has  been  continuously  in  progress  since  1i»10, 
and  the  final  stages  of  extraction  are  now  reached.  A 
complete  survey  of  all  phase-  of  this  system  can  there- 
fore be  made.  Modification  in  working  methods  was 
obviously  necessary,  and  the  system  to  be  described  is 
Believed  to  be  typical  of  the  best  features. 

Development  by  Levels.  Sublevel  axd  Drifts 
The  preliminary  work  had  three  main  objects:  The 
opening  of  a  haulage  level,  the  construction  of  a  draw- 
ing-ofi  level,  and  the  driving  of  subleyels  for  use  in 
stoping.  In  addition  to  these,  some  extra  sublevel  drift- 
ing was  necessary  to  determine  exactly  the  boundaries 
of  the  orebody.  the  general  outline  having  been  deter- 
mined by  churn  drilling.  This  development  was  based 
on  the  requirements  of  stopes  50  ft.  wide,  with  pillars 
50  ft.  wide  between  each  stope.  The  length  of  these  units 
varied  from  200  to  500  ft. 

The  tramming,  or  haulage,  level  was  50  ft.  below  the 
floor  of  the  stopes  and  parallel  to  the  longer  axis.  These 
lines  were  also  beneath  the  middle  of  the  stopes  and  pil- 
lars. Each  line  therefore  served  one  stope  and  one  pillar, 
this  arrangement  making  it  possible  to  load  along  an 
entire  stope  without  -witching  or  uncoupling.  This  ad- 
vantage is  apparent  principally  during  the  process  of 
-toping  when  rapid  drawing  of  excess  broken  ore  is  de- 
sirable. Furthermore,  the  arrangement  of  the  drawing- 
off  level  chutes  at  25-ft.  interval-,  as  shown  by  Figs.  1 
and  2,  makes  this  arrangement  of  the  haulage  level  nec- 
essary for  a  minimum  lopment.  The  drawing 
chutes  were  all  on  one  side  of  the  drift,  each  chute  termin- 
ating in  the  drawing-off  level  25  ft.  above  the  tramming 
level.  With  each  chute  having  a  capacity  of  L5  tons,  a 
block  of  seven,  therefore,  held  a  little  more  than  the 
normal  trainload  of  100  tons.  All  chute-  were  of  stand- 
ard design,  of  the  flat-gate  or  guillotine  pattern  with 
hand-operated  levers.  Rocks  greater  than  10  in.  in  size 
seldom  delivered  from  them,  and  chute  blasting  was 
practically  eliminated  on  tin-  level.  With  cars  of  Sy2 
tons  capacity,  the  loading  rate  was  from  3  to  5  tons  per 
minute. 

♦Paper  to  be  read  at  Arizona  meeting  of  A.  I.  M.  E.,  Sep- 
tember. 1 5*1  B.  by  David  B.  Scott,  mine  efficiency  engineer  at 
Miami  Copper  Co 


lii  the  timbering  of  the  haulagi  level,  lOxlO-in.  tim- 
ber was  used  almosl  entirely,  sets  being  spaced  at  6-ft. 
">-in.  centers.  The  standard  sel  which  i-  in  use  at  pres- 
ent  requires  a  9-ft.   po  :.  cap,  the  posts   being 

hitched    in    the   ground    ;H    in.    below    the    hall    of    rail. 
Al!  drift-sel   posts  are  sel  at  a  hatter  of  1 1 L,  in.  per  ft. 
A  distim  tive  feature  of  th  as  the  drawing- 

el,   25    ft.   above   the   tramming    level.     Tl  is   was 
for  handling  all   -tope  and   pillar  ore   from    i 

orated  the  stope  floors,  ami  delivering  this  ore 
through  grizzlies  to  the  tramming  chutes.  The  primary 
drawing  raises,  as  shown  in  Fig.  3,  branch  fvom  each 
-eh'  of  the  drift  and  deliver  iin. .  i1  into  the  ebutes.  The 
secondary,  or  intermediate.  rais<  ely  in  the 

pillar-  were  midway  between  these  chutes,  inl  delivered 
to  them  by  mean-  of  inclined  slides. 

The  drawing-level  drifts  were  drive.;  puallel  to  the 
haulage  drifts,  with  a   fringe  dri  end  to  pro- 
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FIG.    1.       PLAN    OP    I'K.W    [NG-OFF    LEVEL 
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FIG.   2.      PLAN  OF  TRAMMING    LEVEL— SAME  AREA    AS 
FIG.  1 

vide   entry   and    ventilation.     Stope      rawing   lines   were 
directly  und  '  -"  'hat  the  raises 

were  symmetrical.     Pillar  drawing  lines  were  generally 

ing    pillar  axis      .    eonveniem 
putting  nient   rais3    through  the 

lars.     This  arrangemenl  was  later  modi. led,  so  that  sym- 
metrical  raises  were  also  possible  in  the  pillar  lit) 

The  pockel  chutes  into  which  the  ore  was  drawn  from 
the  stope  ra  ;l  '  ribbed,  •">  ft.  square  in  the  clear, 

in.    cribbing    being    used.      Exp 

showed   that   the   8x8-in.   size   was  tin    most.  

over  a  long  period.     The  Life  of  this  cribbing  was 

on  account  of  the  quality  of  tie 

group  of  chute-  showing  a  cribbing  life  of   ' 

each. 
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To  eliminate  boulders  in  the  tramming  chutes,  grizz- 
lies were  placed  over  the  collar  of  these  chutes  on  the 
drawing  level.  The  grizzly  opening  was  18  in.  square. 
Ii  was  found  to  be  highly  desirable  to  have  these  grizzlies 
placed  several  inches  above  the  collar  of  the  raise  to 
permit  easy  working  when  ore  hangs  up  on  the  grizzly. 
It  was  also  found  to  be  best  practice  to  have  the  open- 
ing in  the  grizzly  not  less  than  18  in.  square  directly 
below  the  lip  of  the  chute,  as  this  is  the  point  where 
••hanging  up"  on  the  grizzly  starts.  The  design  of  the 
drawing  raises  in  the  stopes  from  the  drawing-off  level 
to  the  stope  floor  differed  slightly  from  those  in  the 
pillars. 

From   the  floor  of  the  drawing  level,   inclined    raises 

iach   side  of  the  drift   were   run  up  to  the  edges   of 

the   stope.    and    then    tunneled.     Vertical    center    raises 


Kilt       :i.       OROSS-SEOTIi  IN     THKUl'iiH      STOI'E      I'lI.I.AKS 


LEVEL 
I   [G      1       SECTIONS   OF   STOPE    DURING   MINING 

through  the  roof  of  the  drift  were  originally  employed, 
ln'i  their  effectiveness  is  rather  doubtful,  and  they  are 
both  diffii  nlr  and  awkward  to  draw.  This  arrangement 
two  raises  in  one  plane  along  every  25  ft. 
of  stope.  Funneling  of  these  raises  to  a  top  diameter 
oi   20  ft.  gave  a  p  ontinuous  perforation  of  the 

floor  of  the  stope.     The   raises  were  in  general  6x6   ft. 

a1   ill"  bo I mging   wall,  constituting 

pari  ol  the  roof  pillar  between  the  drawing  level  and 
the  stope  floor,  had  a  1  I  to  collapse  under  weight, 
but  Hi  ■.  tage  j„  providing  a 
larger  openii  .   the  sto] re.     Tim- 

bering inside    ■  for  supporl  of  this 

brow  was   therefor       nm       sary. 


Later  practice  provided  raises  in  the  pillars  of  the 
same  genera]  type  as  those  found  in  the  stope,  but  their 
planes  were  not  in  a  continuous  line  with  the  planes 
of  the  stope  couples,  hut  midway  between  them,  as  shown 
in  Fig.  5.  The  earlier  type  of  arrangement,  with  stope 
and  pillar  raises  all  in  the  same  plane,  was  also  exten- 
sively used  and  is  shown  in  plan  in  Fig.  5.  1  and  2. 
This  arrangement  is  probably  not  as  effective  in  drawing, 
however,  as  the  other. 

An  additional  arrangement,  and  one  largely  used  in 
the  drawing  of  500.000  tons  of  pillar  ore,  made  use  of 
intermediate  raises.  These  were  located  121/2  ft.  from 
the  regular  raises.  To  provide  outlet  for  the  ore,  these 
were  put  up  from  "pony  sets"  in  the  roof  of  the  drift, 
and  delivered  to  slides  which  ran  down  into  the  regular 
25-ft.  pocket  chutes.  These  intermediate  raises  provided 
double  the  ordinary  number  of  openings  into  the  floor 
of  the  pillar. 

The  timbering  requirements  of  this  level  have  shown 
that  the  drifts  can  be  supported  with  10x10  timbers 
spaced  at  5-ft.  centers,  using  8-ft.  posts  and  7-ft.  caps. 
This  type  of  timbering  remains  nearly  intact  in  some 
of  the  drawing  lines  after  two  years  of  service.      (The 
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FIG.   fi.      CROSS-SECTIONS  THROUGH   STOPE 

chute  timber  details  of  the  type  which  gave  satisfaction, 
under  conditions  of  heavy  weight  and  wear  of  drawing, 
are  shown  in  Fig.  11.)  This  set  is  especially  effective 
in  keeping  weight  from  the  cribbing  in  the  pocket  chutes 
to  the  tramming  level.  Experience  has  shown  that  on 
this  level  a  minimum  amount  of  2-in.  lagging  on  drift 
sets  should  he  used,  and  this  should  not  he  placed  closer 
than  2  or  '■'•  in.  apart.  "Pony-set"  timbering  for  the 
intermediate  chutes  required  the  use  of  12xl2-in.  posts 
in  the  sets.  An  inside  height  of  8  ft.  in  these  sets  was 
found  to  he  more  desirable  both  for  drawing  and  for 
repair  than  a  6-ft.  height. 

The  provision  of  means  of  entry  and   ventilation  for 
the  stopes  governed  the  type  of  sublevel,  or  mining-level 
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development.     The  disl e  between   Levels  was  fixed  at 

25  ft.,  and  this  distance  proved  tp  be  convenient  espe 
cially  in  the  later  mining  of  the  pillars.  Obviouslj  the 
arrangement  of  drifts  and  crosscuts  underwent  some 
revision  in  opening  up  new  ground,  and  as  the  uature 
of  the  ground  became  understood,  the  following  type  of 
development  seemed  to  be  the  best  for  the  mining  of  wide 
stupes  and   pillars  : 

Along  the  axis  of  the  pillar-,  drifts  were  run  to  the 
ore-limits.  Crosscuts  at  50-ft.  intervals  were  driven  cadi 
way  across  the  pillars  to  the  stope  boundaries.  Raises 
for  handling  development  ore  were  provided  at  50-ft. 
intervals  along  the  drifts.  Although  in  earlier  devel- 
opment crosscuts  were  driven  entirely  across  the  stopes, 

connecting  all  of  the   pillar  lines,   the]    ct ■   to   be   re 

garded  as  unnecessary  in  the  breaking  of  the  stopes.  If 
we  assume  therefore  that   no  development  is  required  in 

the  stopes  themselves,  the  i bined  tonnage  of  -tope  and 

pillar  ore  served  by  this  development  is  61  tons  per  foot 
of  drift  and  crosscut,  and  100  tons  per  foot  of  raise. 
Considerable  secondary  crosseutting  and  raising  in  ad- 
dition to  this,  however,  was  accessary  during  the  later 
pillar  mining. 

Mining   in   Shrinkage  Stopes 
The  first  operation  was  the  tunneling  of  the  drawing 

raises.  This  was  done  at  first  by  cutting  out  a  chamber 
above  the  raise  and  drilling  8  and  10  ft.  down-holes  with 
Water  Leyner  machines,  all  around  the  circumference  of 
the  raise.  This  proved  unsatisfactory  for  the  reasons 
that  the  holes  did  not  break  well,  and  that  it  was  dif- 
ficult to  drill  deep  down-holes  of  nearly  vertical  pitch 
with  this  type  of  machine.  The  method  used  almost 
entirely  was  that  of  setting  up  in  the  raise  and  drilling 
tip-holes  with  the  same  machine,  in  a  ring  around  the 
raise.  This  successfully,  funneled  the  raise  to  a  diam- 
eter of  15  to  20  ft.  Continuation  of  this  tunneling  pro- 
duced a  stope  floor  perforated  with  openings  which  prac- 
tically touched  on  the  rim-  across  and  along  the  whole 
Stope.  Setting  up  on  the  broken  ore,  the  ground  was 
squared  along  the  sides  of  the  stope  ami  any  stubs  be- 
tween funnels  blasted  out.  The  floor  of  the  stope  was 
thus  opened  out  with  a  hack  50  ft.  wide  and  a  length 
ol   '.'(id  to  500  ft. 

Using  the  entries  on  the  first  mining  sublevel,  drilling 
was  started  along  each  side  of  the  stope.  Steel  as  long 
as  could  he  swung  in  the  space  was  used,  and  holes  from 
1(1  to  15  ft.  in  depth  were  drilled  upward  ami  outward 
toward  the  center  of  the  stope.  The  results  of  these 
preliminary  rounds,  as  shown  in  Fig.  6,  were  twofold: 
About  half  of  the  distance  to  the  next  sublevel  entries  was 
broken  along  the  wall  of  the  stope,  and  a  long  belly  or 
rib  was  left  in  the  center  of  the  stope.  The  principle  of 
caving  was  therefore  made  use  of  to  some  extent  in 
breaking  of  this  central  rib.  which  was  drilled  in  the 
succeeding  round.  After  the  first  cut.  the  hack  was  main- 
tained on  a  flat  incline  until  connection  was  made  with 
the  pillar  crosscuts  on  the  level  above.     Originally 

use  was  made  of  crosscuts  across  (he  sto] u  the  level 

immediately  above  the  stoping  operation.-,  in  order  to 
drill  down-holes  into  the  hack  and  thus  assist  tie  ca 
of  the  central  portion  of  the  stope.  Tin-  was  not  sat- 
isfactory, principally  because  of  the  difficulty  in  getting 
deep  holes  and  in  getting  a  wide  enough  reach  across  the 
back.  The  result-  did  not  justify  the  extra  development 
fexpense  entailed. 


^fti  i  ea<  h  d;  lling   shift   the  excess  ot  broken  ore  was 
drawn  so  a-  to  allow  from  6  to  s  n.  of  open  -pace  between 
the   hack  and   tin                           I                       of   caved 
izi  d"  in  the  -tope,  when  possible,  to  pre- 
vent  later  plugging  of  the  drawing  raises.     \VI 

n  nil  each  successive  entry  crosscut  on 
the  level  above,  the  back  end  sides  were  squared  up  ami 
the  stoping  continued  upward  in  the  same  manner.  The 
stopes  wee  ,  arricd  to  a   maximum     i  i   ft.,  it 


PLAN   OF   STOPE,   SHOWING    DRILLING 


being  uecessary  in  most  cases  to  break  righl   throug 
the  capping.     In  a  typical  -tope  of  hard  ore.  the  • 
sion  in   volume  due  to   breaking,   required   the  drawing 
of  '■>'>',    of  the  o.n    in   the  stope,  the   latter  being   full 
to  'the  back  at  completion. 

Drilling  was  d v\  ith  steel  from  10  to  16  ft.  in  length. 

The  maximum  footage  of  holes  drilled  per  shift  was  L10 
ft.,  and  the  average  from  60  to  so  ft.  according  to  the 
number  of  set-ups  required. 

Pillar  Mimm;  Started   't  Toe  Sublevel 

The  process  of  breaking  the  pillar-  was  practically  the 
reverse  of  stope  breaking.  Mining  was  started  at  the 
edge  of  the  ore  on  the  top  sublevel  and  carried  down- 
ward level  by  level;  in  each  case  the  25-ft.  roof  pillar 
was  broken  through  to  the  broken  ore  above.  Thi 
treating  method,  was  desirable  for  two  reasons — it  pro- 
vided .i  -Hie  exit  from  working  places  and  it  insured  an 
even  settling  of  the  capping.  A-  soon  a-  the  pi 
was  started,  even  in  the  hardest  ground,  s] I  of  work- 
ing wa-  essential  because  the  pillar  took  weight  a- 


r  r 

3C 

1   J    1 

i  1 1 

1 1 

1 1 
1 1 

J  MINI/16 

r 

(  (  (  ( 

( ( 

IMWim-OF 
LEVEL 

J_ 

ii  ii  ii 

1 1- 

RAMMING 
LEVEL 

FTC.    8       LONGIT1    DINAL   SECTION   THROUGH    I'll. 1. Alts 

Iged.     Tie-  mining  wa-  i 
sua  essively  on  tl  levels  at  a  time  at  diffi 

points  of  attack,   the   work  on   each   level   beit 

i    completion  than  the  work  on  the  one  below  it.  as 
shown    in    Fig.   8. 

Preliminary  crosseutting  halfway  between  tie' 

erall;     ■  quired   to  ter  di 

faces,  esp     iallj    in  the  harder  pillar-.      \ 
euttinj  advanced  on  the  top  : 

was  started  at  tie   i  ud  of  the  pillar  and  a 
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width.  Following  the  firsi  rounds,  sufficient  broken  ore 
was  mucked  to  give  entry  on  the  sloping  ore,  and  ma- 
chines were  se1  up  ou  the  broken  ore  and  long  holes 
drilled  in  the  back.  On  the  top  level  the  ore  was  not 
broken  nearer  than  10  It.  of  the  capping.  Drilling  fol- 
lowed strict  procedure  in  retreating  from  the  edges  of 
the  pillar  toward  the  central  drift,  and  in  the  retreat 
along  the  central  drift  as  the  sides  were  broken.  The 
roof  was  carried  at  a  slope  of  about  45°.  All  holes  were 
drilled  in  the  same  direction — pointing  away  from  the 
line  of  retreat  to  eliminate  the  chance  of  drilling  into 
missed  holes  on  the  next  cut.  The  original  development 
raises  at  50-ft.  intervals  were  used  For  mucking  excess 
ore.  and  generally  an  intermediate  series  of  raises  was 
put  up,  making  the  raise  interval  25  It.  The  final  de- 
velopment to  tonnage  ratio  for  the  completed  breaking 
of  stopes  and  pillars  was  therefore  reduced  by  this  pillar 
work  to  45  tons  per  foot  of  drift  development,  and  200 
tons  per  foot  of  raise  development. 

The  first  round  of  holes  drilled  from  the  level  floor 
broke  to  about  12  ft.  above  the  sublevel,  and  the  second 
round  on  which  long  steel  could  be  used  increased  this 
height  above  the  sublevel  to  20  ft.  It  was  common  prac- 
tice to  drill  through   to  the  broken   ore  above,  but  the 


Stope  Ore 
FIG.     9.       PLAN'     OF     PILLAR 

remaining  arch.  5  ft.  or  so  thick,  usually  caved  when 
the  hack  was  arched  the  whole  50  ft,  of  pillar  width. 
At  the  start  of  this  work  the  experiment  was  tried  of 
drilling  down  holes  in  the  floor  of  the  sublevel  to  a  ver- 
tical depth  of  5  ft.,  to  assist  this  subsequent  caving 
through  from  the  level  below.  It  was  necessary  to  ease 
the  collars  of  these  holes  with  3-in.  pipe  to  prevent  fitch- 
ering.  The  breaking  of  these  holes  was  unsatisfactory, 
so  this  practice  of  drilling  floor  holes  was  discarded. 

A  very  important  detail  of  pillar  work  was  the  cover- 
ing-over of  raises  as  the  work  retreated  past  them.  Fail- 
ure to  do  this  properly  would  defeat  the  whole  system 
of  careful  breaking  in.  allowing  the  capping  to  pipe 
down  through  the  raises.  Protection  against  this  run- 
ning of  capping  was  secured  by  means  of  stulls  placed 
in  each  raise  •">  Ft.  or  so  below  the  level  on  which  breaking 
done,  these  stulls  being  hitched  in  the  ground 
and   la  i  When  the  same  raise  was  reached   in 

the  mining  retreal  on  the  level  below,  the  process  would 
be  repeated  and  the  stull  covering  above  would  then  be 
blasted  out,  allowing  the  broken  ore  to  Fall  to  the  newer 
and  lower  raise  covering. 

Mining  on    the    la  oi    of  the  pillars  was 

subjed  to  □  i  i  imposed  by  the  "pony-set"  rai  es, 

which  split  the  distan  e  regular  25-ft.  raises 

on  each  side  of  the  pillar.  u  es   were   tunneled 

in    retreat    From    the  i  r.   along  with   the 

regular    raises.     This    funneling    was    not    carried 
than  ■'.■>  ft.  ahead  of  the  pillar  breaking,  because  il   vir- 
tually undercut  the  entire  widtl    of  the  pillar.     Machine 
set-ups  across  the  raise-   !••     the   purpose  of  drilling  the 


back  were  made  on  lOxlO-in.  stringers  which  extended 
across  the  funnel.  This  was  done  to  insure  against  a 
sudden  settling  of  broken  ore  in  the  raise,  as  occurred 
occasionally,  with  consequent  danger  to  the  machinemen. 

Distribution  of  Weight  During   Stope  Drawing 

Systematic  drawing  of  the  broken  ore  was  started 
when  about  i<>',  of  all  stope  and  pillar  mining  had  been 
completed.  No  drawing  was  permitted  within  100  ft. 
of  any  mining  operations.  Drawing  of  one  stope  next  to 
a  pillar  which  was  in  proces  of  being  broken  was  tried 
as  an  experiment,  and  it  caused  crushing  and  swaying 
of  the  pillar  even  in  the  hardest  ground. 

The  question  of  weight  on  the  drawing-off  level  dur- 
ing the  drawing  period  is  one  of  the  interesting  features 
of  this  system.  At  the  outset  there  was  considerable 
weight    in    certain    definite    portions    of    the    drawing-off 


FIG.    10.    section  through   drift  and  raise 

level,  and  no  weight  whatever  in  other  sections.  This 
variation  in  different  sections  was  due  undoubtedly  to  a 
combination  of  the  following  factors:  First,  the  height 
of  capping  above  the  ore  in  the  northern  section  aver- 
aged 340  ft.  with  a  thickness  of  broken  ore  of  125  ft. 
below  it.  This  gave  a  total  height  of  ground  of  465  ft. 
in  a  mobile  condition.  The  southern  drawing  section 
had  an  average  capping  thickness  of  250  ft.  and  a  vol- 
ume of  broken  ore  a  litle  over  100  ft.  thick,  with  a  total 
thickness  of  movable  ground  of  350  ft.  The  crushing 
in  the  northern  section  was  such  as  to  require  complete 
retimbering  in  some  of  the  stope  lines.  In  the  south- 
ern section,  the  weight  was  almost  negligible;  only  about 
".'<)',  of  the  lineal  footage  of  drawing  drifts  in  this  sec- 
tion became  heavy  enough  to  require  repair  for  operation. 
Second,  in  a  small  section  where  complete  breaking  of 
the  pillars  from  top  to  bottom  was  impossible,  there  were 
some  blocks  of  unbroken  pillar  above  the  drawing  level. 
The  sections  of  drawing-off  drifts  below  these  unbroken 
areas  were  always  heavy,  probably  on  account  of  unequal 
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distribution  of  weight  or  the  concentration  of  the  weight 
on  ;i  few  points.  Third,  when  drawing  had  become  de- 
veloped on  a  large  scali  over  a  considerable  area,  the 
weight  iliil  not  show  any  increase,  bui  on  the  other  hand 
it  showed  a  decided  tendency  to  slack  off.  CTpon  the  com- 
pletion of  drawing  in  these  sections  there  was  little  evi- 
dence of  weight  and  the  drifts  remained  open.  It  is 
likely  that  the  broken  mass  of  capping  and  ore  reached  a 
stale  of  equilibrium,  and  thai  the  weight  became  very' 
widely  and  evenly  distributed.  It  is  interesting  to  note 
that  in  one  large  section  where  all  conditions  during 
mining  were  satisfactory  and  the  pillar  breaking  most 
complete,  about  70$  of  the  timber  put  in  three  years 
ago  on  the  drawing-off  level  still  stands. 

Tt  is  apparent  that  weight  was  thrown  almost  entirely 
on  the  drawing  drifts  and  not  on  the  pillars  between 
these  drifts,  as  evidenced  by  the  presence  of  untimbered 
crosscuts  through  these  pillars.  That  the  drawing-off 
level  took  all  the  weight  so  that  the  tramming  level  wa- 
ll ft  intact  is  shown  by  the  present  condition  of  the  latter. 
Sections  of  the  tramming  level  beneath  badly  crushed 
drawing-level  drifts  do  not  even  require  lagging  in  the 
roof,  and  8x8-in.  drift-set  timbers  that  have  been  in  place 
nearly  five  years  show  no  weight.  This  constitutes  one 
of  the  most  pronounced  advantages  of  the  drawing-off 
level. 

The  repair  cost  on  the  drawing-off  level  did  not  ex- 
ceed 10c.  per  ton  of  ore  drawn  on  any  one  stope  or  pillar 
line  and  went  considerably  below  this  cost  on  the  ton- 
nage served  by  the  entire  drawing-off  level.  Repair  work 
was  greatly  facilitated  by  the  presence  of  chutes  every 
25  It.  along  the  drifts. 

Drawing  Operations  to  Prevent  Packing 

Control  of  drawing  was  essentia]  to  procure  an  even 
lowering  of  the  capping,  and  to  permit  a  retreat  from 
the  western  to  the  eastern  limits  of  the  drawing  sec- 
tion. This  required  the  pulling  down  of  the  capping  on  a 
more  or  less  inclined  plane  which  dipped  possibly  15° 
to  the  western  or  completed  portion.  The  drawing  of  a 
series  of  chutes  in  a  plane  at  right  angles  to  the  direi 
tion  of  retreat,  or  across  the  stopes  and  pillars,  instead 
of  along  one  whole  stope.  was  the  mosl  satisfactory  meth- 
od in  getting  the  ore  to  run  readily. 

When  drawing  was  -tailed,  there  were  some  difficulties 
in  getting  the  ore  to  run  steadily.  The  nature  of  the 
tnd  the  length  of  time  thai  elapsed  between  -top- 
ing and  drawing,  caused  the  chutes  in  some  area-  to 
pack  very  tightly.  Some  idea  of  the  compact  nature 
of  broken  ore  under  pressure  can  be  gained  from  the 
fad  that  occasional  crosscuts  were  driven  from  pillars 
into  shrinkage  stope  ore.  and  that  no  timbering  was  re- 
quired for  some  of  these  drift-  in  broken  ore.  A  method 
that  resulted  satisfactorily  in  starting  these  chutes  was 
the  use  of  small  "pony-set"  raises  put  up  in  the  hack  of 
the  drawing-off  level  drift  midway  between  the  draw- 
ing raises.  This  involved  running  an  inclined  rai 
15  ft.  on  each  side  of  the  drift  up  to  the  broken  stopi 
ore.  When  a  hole  was  drilled  through  into  broken 
ground,  the  raise  was  tunneled  immediately,  and  blast- 
ing of  this  tunneling  round  loosened  the  stope  ore  and 
usually  the  hung-up  ore  in  the  adjacent  drawing  raises. 
A  -.ries  of  these  "pony-set"  raises  sufficed  to  make  the 
nre  run  readily  in  the  regular  raises.  This  method  had 
the  disadvantage   that   the   "pony-sets"  took    weight   and 


were  expensi  e  The  second  method,  which  involved  no 
extra  raises  and  which  proved  the  more  satisfactory,  em- 
ployed a  system  of  breaking  the  arch  of  hung-up  ore. 
Entry  to  the  back  of  packed  ore  was  made  through  the 

raises,  and   heavy  stulling   was  di against    the   h 

re.     Small  drifts  were  then  started  in  the  foot  wall 
of  the    raise   and    run    parallel    with    the   long   axis   ol 

stop,   and  at  a  heighl  of  aboul    15  ft.  above  the  drc 
level.     These  drifts  were  driven   in   solid    pillar  ground 
and  connected  up  a  series  of  hung-up  raises.     Stai 
at  the  end  of  the  drift,   the  ground   was  drilled   verti 
cally    and     horizontally    across    the    -topi-.      When     these 
holes  were   blasted   the   legs   between   the   regular   i 
were  knocked  oul  ami  an  arch  of  broken  ore  left.    Arches 
to  ft.  across  and  30  to  50  ft.  wide  were  no1  uncommon  m 
this  work  ami  these  arches   invariably  collapsed,   b 
bag  down  the  stope  ore.     In  this  work  the  hung-up  ore 
would  not  cave,  even  if  the  next   raise  25   ft.  away  was 
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J,'  Blocking 
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FIG.    II.       DRAWING-OFF    LEVEL    CHUTE    .St;T 


FIG.    11'       DRIFT    SET    FOR    DRAWING-OFF    LEVEL 

running  regularly,  so  that   there  was  little  danger  in  this 
work   underneath  the  broken  ore.  and  no  accidenl 
occurred. 

Choking  of  chute-  was  cai  mally  by  packing 

of  ore  in  the  bottom  of  the  inclines.     It  was  also  neces- 
sary to  blast  out   part  of  the  brow  of  the  rai- 
ehute   -  with   boulders.     It  was 

sirable   to  eliminate   blasting    by   chutemen,   and   a 
isters,  who  handl 

drawing,  was  part  of  the  organization. 
Over  a    period   of  one  year  with  a   drawn    !■■• 
slightly  over   100,000  ton-,  the  average  rate  of 
-    •      -    per   man.     The   month 
ran    fi  2  1  ms    per  man.     Thesi 

based  upon  all  labor  directly  employed  in  I 
;i    -.     ruder  very 
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tions  the  tonnage  per  man  lias  exceeded  200  tons  for 
several  shifts.  The  largest  individual  output  ever  reached 
,,n  one  shift  was  HO  tons  by  one  chuteman.  The  cost 
of  drawing  this  ore  into  the  tramming  chutes  amounted 
to  3.7c.  per  ton  over  a  year's  period,  for  direct  expense 
of  labor  and  explosives.  Where  special  methods  were 
required  in  the  case  of  hung-up  ore.  the  cost  for  short 
periods  went  as  high  as    loc.   per  ton. 

Figures  on  recovery  of  ore  which  involve  a  computed 
tonnage  on  one  hand  and  a  known  tonnage  on  the  other, 
must  be  approached  with  sonic  caution,  yet  the  results 
of  drawing,  on  a  total  output  of  1,700,000  tons  in  one 


FIG.    13.      ELEVATIONS    OF    PILLAR    PONY-SET 


Section   A-B 
FIG.  1  1      SECTION  ON  A-B  OF  FIG.  13 

ie  work  may  be  of  interest.    This  area  showed 
an    estimal  of    approximately    !••">','     ol    the 

Individual  data  were  kept  on  each 
stope  and  pillar,  and  although  the  drawing  from  these 
is    undoubti  d  ,   tl  favored    the 

stopes  ovei  t  10 

Th,'  ha rdi  i  ily  and  with  greater 

tonnage   than    ;  iecanse  of  the  greater 

D1     0  ii      the    latter 

In   anv  case   'I  e  ken   ore   is   an   im- 

portant factor,  a-  :i  I  Qcy  of  the  draw- 


ing chutes  to  ravel  vertically  toward  the  capping  without 
drawing  laterally.  The  broken  ore  even  under  moderate 
pressure  tended  to  stand  nearly  vertically  around  the 
rim  of  11  drawing  chute.  The  angle  of  repose,  if  it  can 
he  so  called  in  this  condition,  will  be  found  to  be  between 
SO  and  90°  in  this  class  of  ore.  In  a  small  number  of 
chutes  where  the  ore  was  greatly  packed,  the  ore  drawn 
corresponded  in  volume  to  a  cylinder  with  a  diameter  of 
14  ft.  and  a  height  equal  to  the  height  of  ore  to  the 
capping. 

It  is  apparent  from  this  that  a  large  number  of  draw- 
ing raises  per  unit  of  area  rather  than  a  large  area  in 
ili,  tunnel  mouth  of  the  raise  itself  is  desirable  for 
;, rering  the  largest  percentage  of  the  ore. 

Secondary  Recovery  of  Ore 
It  became  obvious  at  the  conclusion  of  drawing  that  a 
certain  amount  of  clean  broken  ore  remained  in  the 
stopes  and  pillars.  This  remainder  probably  stood  in 
the  shape  of  a  wedge  directly  over  the  drawing  drifts 
and  also  along  the  boundaries  of  the  old  stopes  and  pil- 
lars. To  recover  the  ore  above  the  drawing  drifts,  the 
backs  of  the  latter  were  shot  down  through  to  the  floor 
of  the  stope.  This  work  was  done  in  retreat,  and  the 
ore  mucked  and  drawn  on  the  incline  into  the  tramming 
chutes.  This  work  cost  from  15  to  25c.  per  ton.  and 
the  output  per  man  averaged  40  tons.  Results  obtained 
from  these  operations  confirmed  the  view  that  the  clean 
ore  stood  in  a  series  of  wedges  or  cones,  which  had  an 
apparent  base  of  20  ft.  and  a  height  of  50  ft. 

To  recover  the  ore  standing  where  the  old  stopes  and 
pillars  joined,  a  series  of  intermediate  drifts  midway 
between  the  original  drawing  lines  was  driven.  These 
drifts  were  at  the  same  elevation  as  the  dra wing-off  level. 
Dumping  chutes  and  supply  raises  were  provided  from 
,  rosscuts  on  the  tramming  level  at  200-ft.  intervals.  The 
drifts  were  supported  with  12xl2-in.  timbers  set  at  a 
distance  of  I  ft.  2  in.  center  to  center,  and  chutes  were 
placed  iii  each  set  staggered  along  the  drift.  The  back 
was  broken  on  top  of  the  lagging,  and  a  small  shrinkage 
stope  about  20  ft.  wide  carried  up  until  loose  ground 
was  encountered,  or  until  caving  occurred.  The  ore 
drawn  from  the  chutes  was  trammed  in  ll/o-ton  cars  to 
the  main  tramming  raises,  the  maximum  tram  being 
100  ft.  This  work,  which  is  now  in  operation,  marks 
the  completing  stage  of  mining  hard  ore  by  the  wide 
stope  and  pillar  system. 


,©  S>§v.ft©g^rJJs\,i?<Ql 

P>\  A.  L.  II.  Street* 

A  mine  operator  may  be  found  to  have  been  negligent 
n  failing  to  secure  removal  of  ice  from  around  the  top  of  a 
shaft,  creating  liability  for  injury  to  an  employee  caused 
by  the  ice  falling  on  him  while  he  was  descending  the  shaft 

in  th, in, e  ,,]'  his  duties,  when  the  only   reason 

given  lor  the  lionremoval  is  that  the  work  would  have 
delayed  other  operations.  But  in  reaching  (his  conclu- 
sion, Springfield,  Mo..  Court  of  Appeals  holds  that  the 
mine  owner  could  not  he  held  liable  unless  the  dangerous 
condition  was  actually  known  or  had  existed  so  long 
before  the  accident  that  knowledge  thereof  fairly  could  be 
presumed.  (Shimmin  vs.  C.  &  S.  Mining  Co..  is;  South- 
u estern  I!, 'porter.  ;<;.) 

•Attorney  al   law.  829  Security  Building,  Minneapolis.   Minn. 
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The  semiannual  report  of  the  American  Smelting  and 
Refining  Co.  for  the  period  ended  June  30,  1916,  gives 
a  review  of  the  operations  of  the  company  during  that 
time.  The  profits  make  an  abnormal  comparison  with  the 
earnings  of  the  same  period  in  1915.  At  that  time  the 
prices  of  all  metals  ivere  depressed  and  the  production 
ii!  ores  was  correspondingly  decreased,  but  during  the 
first  half  of  this  year  prices  have  been  stimulated  beyond 
any  previous  record,  and  this  has  resulted  in  a  large 
increase  of  production.  Operations,  cm  the  other  hand, 
haw  been  carried  out  at  much  higher  cost  than  ever 
before.  Wages  have  advanced,  and  the  8-hr.  day  lias 
been  introduced  at  all  points.  The  cost  of  materials  has 
gone  up  50^?  an  '  in  some  instances  more  than  100%. 
Partly  on  this  accoim  the  profits  per  ton  of  ore  smelted 
or  bullion  refined  have  bee  seriously  reduced,  and  this 
i-  also  clue  to  the  fact  that  the  toll  received  from  the 
mines  and  smelteries  has  been  fixed  in  long-time  eon- 
traits,  made  when  present  costs  were  not  considered 
possible. 

Taking  these  considerations  into  account,  if  will  be 
seen  that  increased  profits  are  due  partly  to  a  very  large 
and  abnormal  increase  in  business,  but  to  a  greater  extent 
to  the  production  of  company  mines  and  to  new  lines  of 
business  in  which  the  company  has  interested  itself  and 
which  are  hoped  to  become  increasingly  profitable.  A  few 
years  ago  the  business  of  the  company  was  almost  entirely 
the  smelting  of  lead  and  silver  ores  and  the  refining  of 
the  resulting  bullion.  This  portion  of  the  business  has 
been  far  less  profitable  per  ton  of  material  handled  than 
during  the  same  period  of  last  year.  The  company  calls 
attention  to  the  entire  lack  of  earnings  from  the  proper- 
ties in  Old  Mexico. 

The  net  income  for  the  six  months'  period  applicable 
tn  the  payment  of  dividends  amounted  to  $11,145,694, 
an  increase  over  the  same  period  of  last  year  of  $6,125,- 
;i".'.  The  last  two  quarterly  dividends  on  the  common 
stmk  were  declared  at  the  regular  rate  of  4%  yearly 
and  '." i  yearly  extra.  Alter  the  payment  of  regular  divi- 
dends on  the  preferred  stock  and  at  the  rate  of  i',',  on 
the  common  stock,  there  was  carried  to  the  credit  of  sur- 
plus, $6,642,960. 

During  the  first  half  of  the  year  the  company  purchased 
new  properties  and  largely  extended  the  capacities  of  old 
works  a1  an  expense  of  $3,623,786.  It  is  expected  that  at 
an  equal  amount  will  be  laid  out  during  the  re- 
mainder of  the  year  for  -inula!-  purposes.  Of  the  amount 
expended,  i licit-  was  charged  to  depreciation  and  ore  de- 
pletion $1,019,489,  and  to  the  reserve  created  out  of  the 
earnings  of  1915  for  enlargement  and  extension,  $1,999,- 
■"'00.    The  remain  mounting  to  $604,706,  was  added 

t"  tli'    p  at.     The  very   large  increase  in  the 

produi  of  ores  has  required  an  equal 

increase  in  d    refining  capacities.     The  proof 

of    thi  ment    of    this    increase    is 

shown  h\  the  fact  thai  although  the  daily  product  of  the 
pany,  both  in  amount  and  value,  is  much  greater  than 
at  the  begim  the  total  value  of  ores  and 

furnace  products  on  h  'eased  more  than  three- 

quarters  of  a  million  dollars. 

The  net  earning  properties  amounted  to 

$11,767,384,  and  othi  d  $1,461,675,  mak- 


ing a  total  gross  income  of  $13,229,059.  Total  charges 
against  this  income  amounted  to  $2,083,365,  leaving  a 
net  income  for  the  six  months  of  $11,145,694.  The  profit 
ami  loss  surplus  at  the  beginning  of  the  year  amounted  to 
$19,560,438,  making  a  total  profit  and  loss,  gross  surplus, 
of  $30,706,132.  Dividends  amounting  to  $4,502,734  were 
paid,  leaving  a  total  profit  and  loss  surplus  of  $26,203,398. 
'0. 

©E&ftguri©   Il2D©!ia=IP5rE'aft©s    Deposits* 

The  fact  that  the  iron-pyrites  resources  of  Ontario 
are  contained  within  a  considerable  extent  of  territory 
will  be  shown  in  the  following  article;  their  value  is  suffi- 
ciently indicated  by  the  exports  of  the  last  15  years, 
totaling  538,755  tons  worth  $1,438,122.  The  war  has 
had  a  stimulating  effect  on  the  demand  of  the  United 
States  for  Ontario  pyrite,  and  during  the  coming  years 
this  will  doubtless  result  in  a  steady  increase  of 
production. 

Reference  to  the  accompanying  map  will  show  that 
the  majority  of  the  pyrites  mines  and  prospects  are  con- 


OUTLINE   MAP   OP   ONTARIO   PYRITE    DEPOSITS 

centrated  within  two  main  productive  areas — the  first  a 
narrow  belt  extending  about  8  miles  southwest  of  Brock- 
ville,  the  second  a  broad  area  some  20  miles  square  ex- 
tending from  the  town  of  Sulphide  on  the  east  to  Madoc 
on  tlie  west. 

The  earliest  mining  for  pyrites  in  Ontario  was  done 
within  this  first  area  on  the  Billings  property,  near 
Brockville,  in  1868.  This  property  is  marked  1  on  the 
map.  Here  the  main  openpit  was  sunk  250  ft.  deep. 
gouging  out  the  richer  oreshoots  and  doing  no  timbering. 
While  operation  ceased  in  1880,  the  men  who  worked  in 
the  old  pits  said  they   were  not  completely  exhausted. 

The  other  openings,  2  and  3  on  the  map,  are  proa 
pects.     At    Xo.  2.  the  Sloan  prospect,  there  is  a  width 

•Abstract  from  "Iron  Pyrites  Deposits  in  Southeastern 
Ontario,  Canada."  a  paper  to  be  presented  before  the  Arizona 
meeting  of  the  A.  I.  M.  E.  by  P.  E.  Hopkins,  assistant 
geologist.   Bureau  of  Mines.   Toronto.   Ont. 
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f  ;>  ft.  of  solid  pyrites  on  the  fool  wall.  Eighty  tons 
E  ore  assaying  10%  sulphur  has  been  shipped  from  here 
)  Buffalo  and  Capleton. 

Steady  outpul  of  the  pyrite  mines  of  the  province 
egan  in  L898  with  the  opening  of  the  Baruiockburn 
line,  marked  <i  on  the  map.  and  mines  of  Hastings 
' .  >  1 1 1  u  \  have  been  continuous  producers  ever  since.  To- 
av  the  two  main  working  mines  arc  that  of  the  Canadian 
ulphur  Ore  Co.  and  the  Hungerford  of  the  Nichols. 
'heniical  Co.,  marked  mi  the  map  Nos.  1'.'  and  T 
sspectively. 

At  the  Bannockburn  mine,  opened  as  an  iron  mine 
i    L898,  the  pyrites  was  encountered    in   two   lenses  at 

depth  of  8  to  15  ft.  below  a  gossan  of  limonite.  The 
uith  lens  was  mined  for  a  length  id'  L60  ft.  and  to  a 
■idth  of  from  8  to  15  ft.  and  to  a  depth  of  275  ft.  Dur- 
«g  six  years  of  operation  about  580  tons  of  pyrite  per 
ioikIi  was  shipped  to  the  General  Chemical  Co.  at 
iull'alo.  The  quality  of  ore  did  not  decline  with  depth, 
u  owing  to  ;:•  hazards  of  openpit  mining  operations 
■.-re  abandoned  in  1906. 


HUNGEBFORD    MlNK  ok   NlCHOLS   CHEMICAL  Co. 

The  Hungerford  mine.  No.  i  on  the  map,  though 
opened  as  a  gold  mine  40  years  ago,  was  not  operated 
continuously  as  a  pyrite  property  till  August,  1905,  when 
the  Nichols  Chemical  Co.  established  its  title  to  it.  In 
1907  this  company  erected  an  acid  works  at  Sulphide 
for  the  treatment  of  its  own  ores  and  also  of  other  ores 
bought  from  the  mines  id'  the  neighborhood. 

The  pyrite  occurs  in  three  parallel  deposits  dipping 
60°  to  the  south.  The  north  deposit,  upon  which  mosl 
of  the  work  has  been  done,  varies  in  width  from  ii  <<>  22 
ft.  It  has  been  exploited  to  a  length  of  620  ft.  and  to 
a  depth  of  575  ft.,  and  the  ore  still  continues.  The  length 
as  indicated  on  the  surface  is  about  500  ft.  There  are 
now  two  shafts  on  the  property,  and  about  :i,500  ft.  of 
drifting  has  been  done  on  the  or  ibodies  on  the  six  levels. 

The  ore  is  coarsely  granular  and  makes  a  large  per- 
centage of  fines.  The  main  impurity  is  ealcite,  although 
there  is  also  some  quartz  present.  A  small  quantity  of 
pyrrhotite  occasionally  occurs,  mainly  in  the  north  lode 
next  the  foot  wall.  The  average  percentage  of  run  of 
mine  ore  is  about  35%,  the  tines  being  much  higher. 

The  acid  works  have  been  successfully  operated  since 
their  completion  in  July.  1907,  and  machinery  has  been 
installed  at  various  times  to  increase  the  capacity  and 
to  make  new  acids.  At  present  sulphuric,  hydrochloric, 
nitric  and  mixed  acids  are  made  by  the  contact  process 
and  shipped  in  the  company's  tank  cars  to  various  parts 
of  Ontario  and  Quebec.  Electric  power  supplied  by  the 
Seymour  Power  and  Electric  Co.  is  used  throughout  the 
mine  and  acid  works. 

Canadian  Sulphub  Obe  Co.'s  Mine 

The  Canadian  Sulphur  Ore  Co.'s  pyrites  mine.  No. 
12,  was  discovered  in  190G  by  Stephen  Wellington  while 
prospecting  for  iron.  Under  the  gossan,  merchantable 
iron  pyrites  was  discovered,  from  which  a  carload  of  iron 
pyrites  was  shipped  in  DOS.  Later  the  Canadian  Pyrites 
Syndicate  bought  the  property,  installed  a  small  plant 
and  shipped  a  few  hundred  ton-  of  pyrite.      In  the  spring 

•  of  1910  the  property  was  handed  over  to  the   presenl 
company,  which  began  shipping  ore  three  months  later 

i  and  has  continued  to  the  present.     The  mine  is  equi 
to  produce    100   tons   of   iron   pyrites    per   day.   vie' 


l(l' ,    i  Since  1  lee.   1 1.  I'M-.',  it  ha-  been  run 

by  electricil  applied  by  the  Seymour  Power  Co.  \ 
branch  line  -n.,  lm.  jn  length  from  the  l',.i.,  of  Minute 
By.  near  Que  |  ,  the  mine  was  completed  in  1913. 

The  ore  is  shipped  to  the  Nichols  Chemical  Co.'s  acid 
plant  at  Sulphide,  11  mi.  southeast,  and  to  the  chem- 
ii  al  ■  ompanies  at   Hamilton  and  Detroit. 

The  pyrite  is  mined  by  underground  ami  openpit  meth- 
od-. The  developmenl  work  consists  of  three  -halt.-  and 
two   open.  ut-.    with    some    diamond-drill    borings.     The 

wm-k  in  late  years  ha-  been  confi I  to  -haft   No.  '■'•  ami 

the  two  openpits.  The  vertical  -halt  No.  3  is  250  ft. 
deep  u  iih  alio, ,1  800  ft.  of  drifting  on  the  60  .  I'.'"  ami 
200-ft.  levels.  The  pyrite  deposits  are  marked  by  go  an 
outcrop--  from  2  to  30  ft.  in  depth.  Beneath  are  the 
pyrite  deposits,  which  occur  as  lenses  in  contact  with 
rusty  schisl  to  the  south  ami  white  quartzite  to  the  north 
(both  Grenville  in  age)  near  an  irregular  posf-lla  I 
intrusion  of  gray  felsite.  The  strike  ,,t'  the  deposits 
is  slightlj  "orth  of  east,  while  the  dip  is  almost  ver- 
tical, inclining  slightly  to  the  south.  Lenses  vary  in  width 
up  to  25  ft.,  hut  horses  of  country  rock  are  frequently 
inclosed  in  the  pyrites. 

The  ore  is  high-grade,  requiring  very  little  cobbing  ii 
any.  Ores  have  been  shipped  running  10  to  IS';,'  -nl- 
phur.  The  deposits  are  Tree  from  impurities  Bueh  as 
arsenic,  zinc.  lead,  copper  and  calcium.  The  pyrite  burns 
satisfactorily  and  is  in  good  demand  by  sulphuric-acid 
maker-. 

A, promising  prosped  is  the  Hungerford  Western  Ex- 
tension, No.  9  on  the  map.  This  was  fairly  well  pros- 
pected in  1906  by  means  of  surface  trenches  at  reg 
intervals  along  the  strike  of  the  fahlband.  The  western 
lens  had  been  exploited  by  surface  trenches  to  a  length 
of  500  ft.,  exhibiting,  near  the  line  between  the  lots,  a 
width  varying  from  If.  to  |s  ft.  of  ore.  which  will  grade 
from  I'.'  to  II','  sulphur.  The  only  impurity  consists 
of  small  included  lense.-  n\'  ealcite.  Tin1  eastern  lenses 
are  presumably  continuations  of  the  Hungerford  mine 
orebodies.  A  gossan  l<>  ft.  wide  occurs  on  the  south  end 
of  the  property,  hut  not  enough  work  has  been  done  to 
determine   the  extent    of   the   deposit. 

Among   a    number   of   other    promising    prospects    may 
be  mentioned  the  Ontario  Sulphur   Mine-.   Ltd..   No.  !• : 
the  Queensboro,   No.    11:  ami   the  Canada.  No.  8. 
:. 

§!hgv.titlvi3c]&  As°a£©ira&  Co-pipes'  Co. 

The  production  of  the  Shattuck  Arizona  Copper  Co. 
tor  August  amounted  to  1,699,575  lb.  of  copper,  253,1  13 
lb.  of  had.  30,542  oz.  of  silver  and  508.71  oz.  of  gold. 
For  eighl  months  of  1916  the  total  produi  tion  was 
11,976,58J  lh.  oi  copper.  2,101,080  lb.  of  lead,  213,112 
oz.  of  silver  ami  .  of  gold. 


Arizona  Copper  Co.  reports  for  the  half-year  ended  Mar. 
31.  1916,  that  the  copper  production  was  2.957  tons,  all  pro- 
duced in  February  ami  M  this  964  Ions  was  dis] 
of  as  bessemer,  ami  1,993  tons  was  refined  electrolytic-ally. 
Net  working;  profit  was  £158,613,  from  which  must  be  de- 
ducted i'2'.'.iis  for  general  expenses  and  £70.906  for  Inti 
and  sinking;  fund,  and  to  which  must  be  added  £7,980  from 
holdings  in  other  companies,  having;  a  net  balance  for  divi- 
dends   of    £66 

No.     4     Concentrator    of    Clifton     was     started     the 
of  April,  but  the  flotation  plant  is  not  yet  complete  noi 
of  the  reconstruction  finished.     The  oil-flotation  plai 
concentrator    in    Morenci    has    likewise    started    opei        ng,    but 
is  not  yet  complete. 
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Bulkheads 

li\  Albert  E.  Hall*  and  Geohge  McFeely 

[n  some  mines  the  amount  of  water  is  practically  negli- 
gible, while  in  others  its  removal  is  a  serious  problem. 
Most  mining  men  are  familiar  with  the  various  forms 
of  pumps  and  drainage  systems  in  use,  but  possibly  the 
use  of  underground  dams  is  new  to  some. 

One  of  the  cheapest  and  most  easily  constructed  dams 
is  that  made  of  clay,  which  is  highly  efficient  within  its 


Fig  I,  Bags  with  Mouths      Fig  2,  Bags  with  Mouths 
tiedup  turned  hack  and  plastered 

A  DAM  AND   BULKHEAD  OF  BAGS 

limits.  There  are  many  ways  in  which  a  clay  dam  can 
be  constructed.  A  good  one  can  be  made  from  cement 
bags  tilled  with  clay.  In  this  method  of  construction, 
the  bags  can  be  filled  on  the  surface,  and  can  be  easily 
taken  to  the  point   desired   in   the  mine.     This  is  often 


A    <  <  iNCHETE    BI1.KHEAD 

!    workings.     At    the    point    where 

ted,  all  loose  materia]  must  be 

remo  bed  in  well  on  the  rock  sur- 

face, and  the  r.  ■■:■.   of  bags  is  laid  on  this  foundation. 

The  ba  .    mouths  on  the  water  side 

of  the  .  between   them  are  filled    in 

with  cla  pipe  is  put   in  place.     On 

this  an. .tli,  r  la  .|  and   the  spa.  es  a 

Idled  wiih  .  I:.   .  i   i  until  a  wall  is  fmallj 

built.     When  il  the  mouths 

•Superintendent,  s  Co.,  Massey,  Ont. 


of  the  bags  are  opened  and  plastered  back  against  the 
face  of  the  dam.  If  one  wall  of  bags  is  not  sufficient 
to  withstand  the  pressure,  another  can  be  placed  behind  it 
or  the  wall  curved  to  present  a  convex  surface  to  the 
pressure.  Since  the  bags  are  of  small  dimensions,  the 
flexibility  of  this  method  is  great. 

Water  may  he  carried  past  a  raise  by  the  use  of  this 
same  method.  This  is  done  by  laying  a  pipe  over  the 
raise  and  using  hags  filled  with  clay  to  fill  in  around  its 
ends.  Place  the  bags  as  shown  in  Fig.  3,  and  open  the 
mouths  and  plaster  them  back  after  all  are  in  place.  If 
the  opening  is  too  small  for  bags,  the  clay  can  be  put 
in  without  them  in  any  amounts  advisable. 

If  it  is  impossible  to  construct  a  sump  of  sufficient 
capacity,  the  lower  levels  may  be  used  to  hold  the  water 
if  a  suitable  bulkhead  has  been  constructed.  These  hulk- 
heads  are  made  of  cement  or  concrete.  A  low  place  near 
the  shaft  is  prepared,  and  then  holes  are  drilled  into  the 
walls,  roof  and  floor  of  the  opening  and  reinforcing  rods 
placed  in  them  to  act  as  a  bond  between  the  walls  and 
the  concrete.  A  doorway  is  left  in  the  bulkhead,  which  is 
usually  field  in  place  by  long  bolts  running  into  the  walls. 
A  l.atten  door,  calked  with  clay  and  fastened  to  the  frame 
with  iron  straps,  completes  this  bulkhead. 


Meftlhodl  of  T^SEairaell  Vem\ftillatiiim§£    | 

In  the  AYilson  Avenue  water  tunnel.  Chicago,  which  is 
45,000  ft.  in  length,  great  care  was  exercised  in  the  de- 
sign and  installation  of  the  ventilating  system,  says 
H.  W.  Clausen  in  the  Journal  of  the  Western  Society  of 
Engineers  lor  May,  1916,  ami  a  quantity  of  air  much  in 
i  cess  of  any  heretofore  used  in  similar  work  was  pro- 
vided. The  standard  equipment  consisted  of  one  General 
Elei  i  iic  centrifugal  air  compressor  of  a  capacity  of  5,000 
cu.ft.  of  air  per  min.  for  each  drift,  at  a  pressure  of  1.5 
lb.,  where  the  length  of  the  drift  did  not  exceed  6,000  ft. 
Where  the  drifts  were  longer,  two  compressors  were  used 
in  series,  giving  a  capacity  of  5,000  cu.ft.  at  3  lb.  pres- 
sure. These  compressors  were  driven  by  50-hp.  motors 
operating  at  3,600  r.p.m.  and  directly  connected  to  the 
centrifugal  impeller.  Gage  boards,  upon  which  were 
mounted  indicating  and  recording  instruments,  were  pro- 
vided so  that  an  absolute  cheek  was  maintained  upon  their 
operation.  These  compressors  were  supplied  by  William 
A.   1'ope  at  a  price  of  $1,398  each. 

Steel  asphalt-coated  pipe  18  in.  in  diameter  delivered 
air  to  the  face.  This  pipe  was  made  of  14-gage  steel  in 
20-ft.  lengths,  with  ends  flanged  hack  at  right  angles  to 
the  axis  of  the  pipe  and  provided  with  loose  malleable- 
iron  flanges.  A  soft-rubber  gasket  was  inserted  between 
two  lengths,  and  the  joint  was  then  tightened  up.  The 
unusual  point  of  this  pipe  was  its  light  weight — two  men 
easily  lifting  a  20-ft.  length — and  its  strength.  The  pres- 
ure  ..it  a  20-ft.  length  when  fans  are  exhausting  is  about 
20  t..n-.  The  end  of  the  pipe  was  maintained  about  100 
i'i.  i  com  il..-  bench. 
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The  pipe  was  suspended  along  the  side  of  the  tunnel 
over  the  drainage  ditch.    The  system  was  operated  equally 

well  to  blow  in  or  exhaust   air   from   the  tui I.     After 

n  blast  the  system  was  reversed  and  the  powder  smoke 

removed  From  the  tunnel.    This  reversal  was  ace plished 

by  a  bypass   with   the   necessary   valves,   the  compressor 
always  blow  ing  in  one  direi  i  ion. 


I  <!  V  \ 


,iE&e  IRetflectoiF 


A  shoi'1  time  ago  there  was  published  a  description  and 
sketch  of  a  reflector  for  facilitating  transit  sights  in 
mines.  This  is  merely  an  extension  or  amplification  of 
the  "lil  practice  of  tearing  a  leaf  from  a  notebook  and 
pouring  oil  on  it  to  increase  its  transparency.  Tins  prac 
tice  was  however  often  bard  on  the  notebook,  says  Coal 
Age,  Sept.  9,   1916. 

The  objection  to  the  de\  ice  described  is  that  the  tracing 
cloth  must  be  given  a  circular  cut,  and  while  the  exact 
method  of  fastening  is  not  shown,  whatever  mode  is 
used  it  will  take  time.  And  when  the  sights  arc  to 
be  given  from  "cartwheels"  or  other  points  in  the  roof 
n. .t  marked  by  a  spad  from  which  the  plumb  hob  line 
may  be  hung,  throe  hands  are  required:  One  for  the 
device,  one  for  the  bob  line,  and  one  for  the  lamp.  As 
the  ordinary  run  of  mine-survey  help  is  provided  with 
but  two,   its  operation  would   be  difficult. 

The  accompanying  illustration  shows  a  device  that 
can  easily  be  made  in  the  blacksmith  or  carpenter  shop. 


REFLECTOR  FOR  USE  IX  UNDERGROUND  SURVEYING 

A  tin,  frame  is  made  to  hold  a  half  sheet  of  ordinary 
letter  bead  or  extension  -hoot  paper,  the  upper  edge  of 
the  frame  being  left  open  or  it-  insertion.  Four  wire 
standards  are  soldered  or  riveted  to  the  frame.  'i 
are  carried  hark  to  a  common  point,  and  twisted  into 
a  handle,  a  loop  being  left  at  the  common  point  for 
ng  in  tin  carbide  lamp.  This  loop  should  be  far 
enough    from    the    Train:  i  n1    burning    • 

This   arrangemenl    throws    the    full    rays   of   the    lamp 
againsl   the  paper.     Letter  paper  is  cheaper  than  tra 
cloth  and  serves  the  purpose  well.     The  frame  or  bs 
may  be  turned   so  as  to  have  the   I  ertical,  but 

this   is   not    nei  essarv.    for  when    it    is   held    hoi 
sufficient!}    let    tl  ■'>•  line  can  be  secured. 

The  advantages  of  this  de\  ice  are  in  its  simplicity  am 
care  of  making  it. 


A  Ohvesip  Change  or  Dry  Hoese 

l!l     l.'nl     S.    BONSIB* 

Although  the  Rich   Patch   Mine-  are  ai ig  the  oldest 

In  Virginia,  it  has  only  been  within  the  pasl  few   mi 
that  the  health  of  the  miners  has  received   much  a 
tion.     One  of  the   largesl    mines  in  this  group,   No.    11. 
is  about    i:;|   mi.  up  the  mountain   from  the  .amp.  and 
as  this  mine  is  rather  wet,  the  men  coming  from  work 

in    water-soaked    clothe-   on    cold.    wind\-    day.-    H ften 

laid   up  a  week  at  a  t  ime  with  -.".ere  cold    and   kirn 
ailments.      In  order  to  eliminate  or   redo,  e  thi 
t  rouble,  a   shanl .    Eormei  1}    ...  .Mined    bj    the  compt  i 
engineer,   near   the  mouth  of  the  tunnel,   was  converted 

into  a  dryhouse,  a  ground  plan  and  eleval 

shown  in  the  illustration. 

The  benches  and  « ashstands  were  built  of  board 
from  a  neighboring  unused  shanty,  the  onh  expense  being 
the  cost  of  labor  to  gel  them,  which  was  aboul  $2.     The 

house   is   healed    by    two   I ■  made    radiators    made    up  of 
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six  6-ft.  lengths  of  1 '  ,  in.  pipe  taken  from  a  scrap  pile, 

connected  bj    n  nun  bends.     Steam  tappi 

the  hoiler  was  carried   by    1-in.   pipe    120   ft.  throi 

,  n  trough  buried  aboul  L8  in.  underground.  \ 
1-in.  water  line  was  run  alongside  of  the  -team  line  in 
the  wooden  trough  to  warm  the  wash  water  slightly. 

I„   calculating  the  size  of   radiators  required    for  the 
dryhouse,  the  following  rules  Were  observed:     Ken' 
that  as  a  general   rule,  "one  square  fool   of  surface  will 
h.-at   70  <  u.ft.  of  air  in  miter  or  front  roi  Since  the 

requirements    were   not    only    to   heat    the   building,  but 
drying  facilities,  it   was  assumed 
tj1;l,    20  i    air  would    be  heat.,!   per  square 

hand,  '     I'M"'  iU"'  I'M"'  !li 

thai  ,  I  2.3  liii.lt.  to  givi 

adiating  sui  e    a    tinal    result    of    - 

tor. 

om    '  ii       eil     - 
radiat  :    ■ '<  arrangemet  t. 

*Jii!:  '  Va' 
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sash  cord.  Slotted  openings  were  placed  in  each  end 
of  the  building  and  the  upper  part  of  the  partition 
between  the  two  rooms  was  removed,  to  increase  the  air 
circulation  and  hasten  the  clothes-drying. 

COST  OF   RADIATORS    WD  PIPE  FITTING 

Labor  getting  and  cutting  lj-in.  pipe 
Cutting  trench  and  fitting  pipe 

Twelve  lj-in.  return  bends 

Four  1J-  to  1-in.  reducers. 
Three  1-in.  valves... 
Six  1-in.  ells 

Six  1-in.  tees 

Four  1-in.  unions 
220  ft.  1-in.  iron  pipe 


Total  c  st 


C<'ST  OF  FIXTURES  AND  INSTALLATION 


13  .  5  lb.  sash  cord. 

:<  doz.  clothes-line  pulleys 

1  »ross  lj-in.  wrought  staples 
3  doz  2}-m.  wrought  staples 
2i  doz.  2! -in.  wrought  hooks 

2  padlocks    


system  of  levers  hand  operated  by  a  single  operator  who 
stands  on  the  platform  N  and  throws  the  lever  0. 

The  action  of  this  lever  is  best  understood  by  reference 
td  Pig.  2.  Movement  of  the  lever  0  overcomes  the 
counterpoise  P  and  through  the  connecting-rods  shown 
attached  to  the  rocker  lever  Q  throws  the  latter  either 
forward  or  back.  One  arm  of  the  rocker  lever  Q  is  at- 
tached to  the  nearest  switch  counterpoise  by  the  link  R, 


Total  combined  est .    $40 .  63 

This  dryhouse  easily  accommodates  thirty  men  and  has 
not  only  made  a  decided  improvement  in  the  health  and 
comfort  of  the  miners,  but  the  ore  production  has  been 
increased  by  the  increased  regularity  and  quality  of  labor. 


B©tmIbIl©=>Ein\<dl  SMp  D^mp 

In  some  of  the  deep  mining  regions  where  inclined 
shafts  are  commonly  employed,  such  as  those  in  Michi- 
gan, and  where  mining,  stope  filling  and  shaft  sinking 
go  on  simultaneously,  it  becomes  advantageous  to  use  a 
double-ended  skip  dump  such  as  that  described  as  follows: 
The  skip  dump  is  placed  in  the  inclined  shaft  A  above 
the  mouth  of  the  waste  chute  B.  as  shown  in  Fig.  1.  In 
the  usual  course  of  mine  operations  it  becomes  desirable 
to  dump  sand  or  mill  tailings  into  the  chute  B  on  the 
down  trip  of  the  skip,  then  lower  it  into  the  shaft  to  the 
point  where  sinking  is  proceeding,  load  with  muck  and 
hoist  to  the  chute  B  again,  then  lower  the  skip  beneath 
the  ore  chute  C,  load  and  hoist  to  the  surface  bins.  It 
is  obvious  that  in  the  course  of  such  operations  it  becomes 
advantageous  to  use  a  double-ended  skip  dump  that  will 
dump  whether  the  travel  is  up  or  down,  if  desired,  or 
allow  the  ready  passage  of  a  load  of  ore  without  dumping. 
The  dump  mechanism  is  supported  above  the  waste 
chute  B  by  the  track  runners  I),  supporting  the  skip  track 
E.  A  number  of  timber  uprights  F  extending  to  the 
ag  wall  support  the  dumping  mechanism.  The 
latter  consists  of  two  sets  of  parallel  guide  rails  6  and  // 
attached  to  the  timber  uprights.  Their  inclined  exten- 
sions arc  close  to  the  skip  track,  but  give  ample  clearance 
for  the  skip  wheels  /. 

Arranged  to  align  with  the  inclined  ends  of  the  guide 
rail  G  are  the  bent  rail  sections  J,  one  on  each  end, 
which  are  pi  oted  K  to  allow  them  to  swing  down  and 
rest   upon   the  the  cud-   L   being  flatted  for 

this   purpo  e  under   Miles,   which    rest   upon    the 

rails,  and  .  upper  sides,   which    receive 

the  impact  of   the    =kip   wheels.     The   rail   sections   are 
supported  at  th  ekets  bolted  to  the  tim- 

ber uprights  and  ai  \    in  the  position  shown 

by  dotted  lines  in   Fig.  ounterpoises  .1/.    These 

two  counterpoises   M  tai  misl]    overcome  by  a 


Fig.l 

FIGS.    1     AND    2.     DOUBLE-ENDED    SKIP    DUMP,    FIG.    2 
SHOWING  SKIP  IN  DUMPING   POSITION 

and  the  other  arm  to  the  corresponding  switch  counter- 
poise at  the  other  end  by  the  link  S.  It  is  thus  seen 
that  the  throwing  of  the  lever  0  to  the  right  lifts  the 
switches  from  the  rails  and  allows  the  skip  to  pass  through 
without  dumping. 

If  the  switches  are  down  in  the  position  shown  by 
Fig.  2,  the  skip  is  dumped  as  follows:  The  rear  skip 
wheels  are  of  considerably  wider  tread  than  those  of  the 
front  wheels  anil,  as  the  ski])  descends,  these  wider  wheels 
engage  the  curved  switches  ,/.  thus  raising  them  ver- 
tically over  tin-  front  skip  wheels  and  dumping  the  skip 
as  shown  in  Fig.  2.  Complete  rotation  and  overturning 
of  the  skip  are  prevented  by  the  rollers  T  projecting  from 
the  skip,  which  engage  the  upper  guide  rail  //  as  the 
skip  dumps. 

This  mechanism  is  the  invention  of  Charles  L.  LawtonJ 
of  Hancock.  .Mich.,  granted  patent  No.  1,151,955  on 
An-.  31,  1915. 


.'. 


n. i 


to  Prevent  Misfires,  one  of  three  questions  asked  by 
the  mine-safety  department  of  the  California  Industrial  Ac- 
cident Commission,  was  answered  by  a  number  of  members 
of  the  Safety  Bear  Club,  which  now  has  an  enrollment  of  4,600. 
The  best  answer  was  decided  to  be  the  following:  "To  pre- 
vent misfires,  take  care  of  your  powder,  caps  and  fuse  by 
keeping  them  in  a  dry  place.  The  most  trouble  comes  from 
making  the  primer  wrong,  avoid  bringing  a  sharp  bend  in  the 
fuse.  When  putting  on  cap  be  sure  that  the  fuse  has  been 
freshly  cut.  For  wet  holes  some  kind  of  compound  should  be 
used  to  keep  water  out  of  the  cap;  if  you  have  no  regular 
compound,  use  roofing  paint  or  common  white  laundry  soap; 
never  oil  or  grease.  Wet  holes  should  be  shot  soon  after  t hex- 
are    loaded." 
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By  J.  W.  Crowdxjs* 

The  mill  manager's  search  for  an  efficienl  classifier 
lias  led  him  through  various  extended  investigations  in 
recent  years,  first  of  the  cone  typi  of  classifier,  then  of 
the  screw  or  rake  type.  Kueh  type  has  in  turn  enjoyed 
its  period  of  rising  popularity  as  new  improvements  were 
made.  I>ut  the  end  is  not  yet,  and  there  still  seems  to  be 
a  greal  deal  of  room  for  improvement.  In  his  review 
of  metallurgical  progress  for  1910,  Alfred  James  states 
that  "probably  a  really  continuous  and  automatic  cone, 
which  does  not  clog  or  require  continuous  adjustment, 
would    readily   win    the   day." 

As  early  as  1904  there  was  in  operation  at  one  of  the 
veil-known  Arizona  copper  properties  the  forerunnei 
such  a  machine,  which,  though  crude  and  cumbersome 
in  design  and  action,  was  based  on  the  proper  principle. 
Used  as  a  concentrate  dewaterer  and  fed  with  all  the 
i ntrates  produced  in  the  mill,  ranging  from  the  bull- 
jig  product  to  the  vanner  s]jmes.  its  spigot  discharge 
contained  only  2%%  water.  It  did  this  work  without 
care  or  attention  and  saved  the  cosl  of  four  laborers 
over  the  previous  method  of  handling.  A  repeat  order 
resulted  to  the  inventor,  but  the  latter,  wishing  to  furnish 
an  improved  machine,  delayed  tilling  the  order  till  recent- 
f 

Improved  Classifies  of  Automatic  Action 

The  improved  machine  finally  installed  was  of  the 
design  shown  in  section  in  Fig.  1.  and  by  photo  m  Fig.  '.'. 
It  is  an  automatic,  free-settling,  basin-typi classi- 
fier. Briefly  stated,  the  machine  consists  of  a  peripheral 
overflow  cone  fitted  with  a  central  open-apex  truncated 
coin-  containing  a  float  winch  is  connected  to  a  hall  valve 
at  the  spigot. 

The  action  of  the  classifier  is  a-  follow-:  The  mill 
Btream  enters  the  feed  spout  shown  at  A,  Fig.  1  ami  after 
passing  through  the  truncated  cone  /»'.  the  mill-stream 
water  and  the  solid  particles  carried  by  it  flow  upward  and 
outward  over  the  lip  into  the  overflow  launder.  Thi 
particles  too  large  or  too  heavy  to  he  carried  h\  the 
upflow  into  the  launder  settle  in  the  large  cone,  accu- 
mulating until  reaching  the  outlet  of  /.'  when  they 
obstruct  the  flow  of  tin-  mill-stream  water  from  /;  into 
the  large  cone,  thereby  causing  the  water  to  rise  in  B 
and  with  it  the  float  C  which,  through  the  lever  I),  the 
link  E  and  the  valve  arm  F.  removes  the  hall  (i  from 
the  spigot.  Then  the  settled  solids  m  the  cone  flo\i  ou1 
through  G  in  quantity  proportionate  to  the  area  available 
for  their  passage,  which  varies  proportionately  to  the 
quantity  of  -olid  particles  settling   in   the  .one  and   ob- 

'  structing  the  mill  stream  flow  from  B.    The  settled  solids 
in  the  large  cone  cannot  lower  beneath  the  point   i 
s;ir\   to  permit  a  free  flow  of  the  mill-stream  water  from 

■  R  into  it.  and  the  normal  sha] f  the  basin  formed  by 

•Engineer.   209  Mills  Building.   El   Paso,  Tex. 


their  surface  is  continuous!  ed,   insuring  uni- 
form classifii  i i.     W  hen   solid   partii  les  1 1  ase   si  I 

in  the  cone,  the  discharge  through   the   spigot  stops  as 
-."Hi  as  the  obsl  ructing    partii  les  are   removed   from  the 
outlet  of  /;.  the  water  in  it  lowering  and  with  it  the  float 
' '.  thereby   closing  the  valve  at  the  spigot,  the  w.l 
maining  closed  and   the  cone   full  of  classified   pari 
until  the  mill-stream  flow  from  /;  int..  tie    eoi 
obstructed  b\  solid  par;  .  the  null  si 

The  classificatii  i   formed  h\ 

the  surface  of  the  settled  -"lid  particles  in  the  largi 


FIG.    1      SECTIONAL    DRAWING,    ALLEN    AUTOMATIC 
ISSIFIER 

the   sha   i    of  thi    basin   being   automatically  maintained 

under  all  condil  of  the 

cone.     Should  the  mill  stream   feei  ettlinj 

particles  than   can   he  discharged   through   the 

basin  automatical!}    contracts,   a-   shown   at   .1.    Fig.   '■). 

until  the  velocity  of  the  water  flow  has  adjusted  tl 

normal    feed    condition.     I  nder   normal 

tions  the  float  controls  the  quantity  discharj  h  the 

An   increase  in  the  quantity  of  settling   - 
a  decrease   in  the  volume  of  water  in   the   pul 
feed  ha-  indentically  the  same  effect 
fying  basin  contracts  to  the  point  where  thi 
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the  water  takes  care  of  the  altered  condition.  The  degree 
of  dilution  of  the  spigot  discharge  remains  practically 
the  same  under  all  conditions  of  feed. 

If  this  classifier  is  compared  with  the  familiar  goose- 
1'irk  discharge,  or  uncontrolled  spigot-discharge  rones. 
or  pyramids  using  hydraulic  classifying  water,  some  of 
its  advantages  are  apparent  as  follows:  It  is  strictly 
automatic,  adapting  itself  to  all  conditions  of  feed  with- 
out attendance;  the  solid  particles  settling  in  the  cone 
control  their  discharge  through  the  spigot;  when  solid 
particles  cease  settling  in  the  cone,  their  discharge 
through  the  spigot  -cases;  the  spigot  discharge  has  the 
same  relative  proportion  of  water  to  solids  under  all  con- 
ditions of  feed:  when  the  spigot  discharge  is  to  he 
concentrated  or  reground,  the  degree  of  dilution  is  under 


FIG.    2.    ALLEN  AUTOMATIC   CLASSIFIER 

'  coi  tro]  since  no  hydraulic  water  is  used  and  there 
is   qo  dilution  of  the  pulp  stream;   requiring  uo   power. 
be  placed  anywhere  in  the  mill  without  regard  to 
fewer  working  parts,  and  its  upkeep 
is    sn  with    other    types    of    classifiers; 

in  casi  or    tarting  up,  its. action  is  automatic 

and  rei  ervi  -ion. 

Old  D  r  of  Autom^  cic  Classified 

A-  an  do]  e  bj  this  new  classifier 
under  ordi    i                  in    linn-,  the  results  of  a  six-day 

test    made    by  thi  lion    Copper   Mining   and 

Smelting  Co.,  <  are  j  iven.     The  feed  to  the 

one  was  theo  lassifiers,  the  diluted 

spigot  disc!-,    ge  cone  being  fed  direct 

to  concentrators  of  tin  ie.     Samples  were  taken 


every  hour.  In  the  table  is  given  the  screen  analysis  ami 
the  percentage  of  the  total  copper  contained  in  each 
mesh  of  the  feed  into  the  cone,  the  spigot  discharge  from 
the  com',  the  concentrates  produced  by  the  vanners  and 
the  concentrator  tailings. 

TEST  OF  THE  AUTOMATIC  CLASSIFIER 


Allen 

Cone 

Allen 

Cone 

Spigot 

Vanner 

Feed 

Discharge 

Concentrates 

Vanner 

Tailing 

%  of 

%    Of 

%  of 

% 

(  loppi  r 

% 

Copper 

'', 

Copper 

% 

Copper 

Mesh 

Con- 

Mesh 

Con- 

Mesh 

Con- 

Mesh 

Con- 

Me 

h 

wt. 

tents 

Wt. 

tents 

Wt. 

tints 

Wt. 

tents 

Plus 

35 

0  34 

1    12 

0.40 

0.00 

0.00 

1.1 

1.37 

Plus 

48 

0  85 

0  36 

2    19 

0  70 

0  72 

0  39 

3   12 

3.23 

Plus 

65 

2  60 

II    is 

7.92 

1.57 

0  62 

0  33 

9   42 

6   12 

Plus 

100 

12  56 

2  29 

28.25 

5.93 

2  7i ; 

1    24 

39   15 

25  411 

Plus 

150 

18  28 

7   22 

30  36 

17  83 

17   25 

14  78 

33   12 

36  30 

Plus 

200 

11   74 

9  66 

13  80 

18.83 

Is    SI! 

L8  58 

8   50 

14.04 

Minus 

200 

53.63 

97   99 

16  36 

49  51 

59.82 

64.68 

5.58 

13   54 

Referring  to  the  screen  analysis  of  the  work  done  by 
the  cone,  the  average  cyanide  mill  engineer  possibly  will 
not  he  impressed,  hut  when  attention  i>  called  to  the 
reason  for  the  high  percentage  of  — 200  mesh  in  the 
spigot  discharge,  the  creditable  work  of  the  cone  is 
apparent.  As  shown  by  the  table.  -i'.i.s-J'  ;  of  the  total 
vanner  concentrate,-  was  constituted  by  material  of  — 200 
mesh   which   contained   64.689c    of   the   copper   produced 

by  the  vanners. 
This  very  fine 
cupriferous  mate- 
rial is  constituted 
by  sulphide  parti- 
cles which,  by  rea- 
son of  their  great- 
er specific  gravity, 
settled  to  the 
spigot  of  the  cone 
along  with  the 
coarser  ,e-  a  n  g  u  e 
The  vanner  tailings  contained  5.58%  of  — 200- 
mesh  material.  This  may  he  assumed  to  be  gangue  and 
represents  about  \x xr'<  of  the  total  amount  of  — 200-mesh 
gangue  particles  fed  into  the  cone.  The  vanners  saved 
si.;',  of  the  copper  in  the  [w<\,  a  high  percentage  of 
such  line  material,  due  to  the  excellent  classification  and 
the  control  of  the  degree  of  dilution.  The  spigot  dis- 
charge from  the  cone  was  composed  of  71.2%  solids  and 
28.8%  water,  a  low  percentage  of  water  when  more  than 
*<>',  of  the  solids  are  — 100-mesh  particles.  After 
completion  of  the  tests,  the  Old  Dominion  company 
ordered  five  more  machines.  This  classifier  is  the  in- 
vention of  Charles  Allen,  and  is  manufactured  by  the 
Allen   Cone   Co.,  El   Paso,   Texas. 


FIG.    3.     CONTRACTION    OF 
SETTLING    BASIN 


particles 


An  ore  concentrator  recently  patented  by  L.  D.  Chava- 
lier  and  il.  C.  Heche  consists  of  an  oscillating-deck  table 
upon  which  the  crushed  ore  is  fed.  This  table  is  provided 
with,  air  passages  that  conduct  an  upward  How  of  air  to 
the  under  surface  of  the  table.  The  resultant  effect  of 
the  oscillating  table  surface  and  the  upward  flow  of  air 
current  is  the  classification  of  the  ore  in  accordance  with 
its  specific  gravity.  This  is  assisted  by  horizontal  air 
currents  which  keep  the  partly  separated  mass  stirred  up. 

The  apparatus  is  particularly  designed  for  use  in  locali- 
ties where  the  scarcity  of  water  makes  the  usual  forms 
of  wet  concentration  inapplicable.  This  machine  was 
"ranted  1".  S.  Pat.  No.  1,194,477,  on  Aug.  15.  1916. 


September  L6,  L916 


ENGINEERING   AND   MINING   J01  i:\  \L 


imdeir  g>OMin\(dl  Miminis  nin\  C^lba 


l!v    L 


Rkifsxeideh* 


SYNOPSIS  The  development  and  mining  by 
underground  methods  of  •<  body  of  iron  o> 
described.  This  is  accomplished  without  inter- 
fering with  lln'  surface  mining  in  progress  over  the 
iinn.  'I'lif  stopes  are  filled  with  waste  drawn  in 
through  raises  into  the  openpit,  while  the  ore  is 
removed  through  an  incline  whose  portal  is  out- 
side of  the  surfiii  e  in iiiiinj  iimi. 

The  main  orebody  of  hard  red  magnetite  of  the  Vinent 
nines  of  tin'  Daiquiri  group  at  Daiquiri,  Cuba,  is  under- 
laid in  part  by  a  separate  body  of  black  magnetite.  The 
nam  body  is  being  worked  by  opencul  methods,  and  as 
it  was  desired  to  work  out  the  underlying  black  magnetite 
it  the  same  time  as  the  main  orebody,  the  problem  of 
mining  the  deep  ore  without  disturbing  or  caving  the 
Boot  of  tin-  opencui  work  presented  itself.  The  explora- 
iniis  developed  the  deep  ore  as  running  nearly  due  north 
ind  south  for  a  length  of  approximately  150  It.,  with  a 
Sraryrng  width  of  from  100  to  160  ft.  ami  an  approximate 
Ifpih  of  150  ft.  below  the  Lowesl  opencul  level  on  that 
fide  of   the  mine.     The  deep  ore   is   generally  soft  and 


a  minimum  expense.     While  the  shaft   was  bi 
developmenl   work  could  he  carried  on  through  the  old 

exploratory  tunn.  I  ami   pari  of  the  or i  the  330  level 

prepared   for  mining. 

The  slope   has  a    total   length  of  536   ft.   from  collar 
to  change  of  grade  at  the  bottom.    The  grade  is  38. 14%, 
ami  it  lap-  the  deepesl  ore  on  the  230  level.    So  Ear  mosi 
of  the  developmenl  work  bas  been  done  on  the  330  level. 
A  tunnel,  known  as  the  330  main  extraction  drive,  ox' 
ft.  in  the  clear,  has  been  driven  close  to  the  contacl  on 
the  east  side  of  the  orebody.     This  drive  bas  been  kepi 
as  close  to  the  orebody  as  possible  to  avoid   making 
stoping   drives   in    rock.     'Hie   dine,   for   the  stopes  are 
turned  oil' at  36-ft.  centers.    The  stopes  are  carried  '.'I  ft. 
wide,  and  a  r.'-l't.  pillar  is  lei't  standing.    These  inti 
frequently  vary,  for  the  dikes  of  rock  mentioned  are  lefl 
standing  as  pillars  wherever  possible.  This  tend-  to 
the  -tope  u  idths  irregular. 

These  preliminary  drives  crosscul  the  orebody  from 
east  to  west.  They  are  carried  P  L.xi>  ft.  in  the  clear, 
and  usually  do  not  require  timbering.  Alter  the  wot 
wall  has  been  reached,  the  drive  is  divided  into  2  t-  to 
30-ft.  sections  and  raises  are  driven  at   i  to  a 


Deepest  Open-Cut  Work.  EI420' 


'.ndinedShaff 
from  Surface.600 
Slope  5844% 


Old  Exploration  used  for 
Raising  Shaft 


Cross  Section 


Bottom  Level  Open-Cut  Work.  El  4iV' 

■  ■  ;• ; 


S    50     15     100 


Main  Extraction 
Drive.  4'x6'-6".     i 

El 330'      jlTIH"""-      f-f 


Longitudinal  Section 
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friable  and  is  cut  at  irregular  intervals  by  dikes  of  rock 
that  vary  from  a  few  inches  to  20  ft.  or  more  in  width. 
There  are  also  bars  of  very  hard  ore.  which  usually  run 
parallel  with  the  length  of  the  ore.  The  original  explora- 
tion- that  discovered  the  deep  ore  were  put  in  on  what 
i>.  known  as  the  330  level,  datum  being  taken  from  a 
point  in  the  valley  below  the  opencut  workings. 

A.i  c  ess  to  Workings  Through  Im  lined  Sh  m  i 
After  careful  study  n  wa-  decided  to  use  a  cut-and-fill 
system    for   stoping  the  ore.   starting  on   the   330   level. 
A<   there   was    no   location    on    the   surface   suitable 

_  a  shaft  without  interfering  with  the  opencut 
operations  and  the  grade  and  location  of  the  primary 
exploratory  tunnel  were  uot  suitable  for  establishing 
haulage,  it  was  finally  decided  to  sink  an  incline  shaft, 
or  slope,  from  the  sidehill  bey I  the  limits  of  the  sur- 
face ore.  locating  the  collar  of  the  shaft  on  the  surface 
bo  as  to  permit  handling  the  production  over  one  of  the 
mam  haulage  levels  and  also  be  able  to  tap  the  ore.  which 
in  the  meantime'  had   been  developed    100  ft.  deeper,  at 

•Mining-  engineer.  32  South   34th   St.,  Camden.   X.  J. 


height  of  8  ft.  above  the  roof  of  the  drive,  or  aboul  L5  ft. 
above  the  rail.  Every  third  raise  is  driven  large  to 
permit  the  installation  of  a  chute  and  ladderway,  usually 
1x8  ft.  The  intermediate  raises  are  cul  only  Ixl 
ft.  for  chutes  alone, 

Stoping  is  then  started    from   the   double-size   i  i 
leaving  a   -tope  floor  aboul   6   ft.  in  thickness  above  the 
roof  of  the  preliminary  drive.     As  the  stopes  op  o  out, 
the   carloading  chute-  and    the   ladderways   are   cribbed 
and   the  ladders   installed,  and   as   the   -'  isses, 

the  other  raises  are  broken  into  and  the  loading  chutes 
installed  in  them.    Experience  has  shown  that  by  puf 
the    .  bill  '"  :-    e, •nier-    the    ore    can    all    be 

ted  and   no  wheeling  is   required,  considerably   in- 
ng  the  production.     'I 

full  width.  24   ft.,  and   9   ft.  in  height.     If 

heavy    had.  I    i 

■  Headed   with   horizonta 
bulkheads  of  old   timber  are  placed  as   needed. 
As  sooi    as  the  stoping  has  advanced  sufficii  i  I 
to  surface  are   started,   so  that   by  the   time 
-hed.  preparations  for  running  in  « 
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the  worked-out  ground  may  be  well  under  way.  As  this 
ore  underlies  the  surface  working,  the  raises  are  there- 
fore put  up  primarily  so  as  t<>  require  as  little  rehandling 
iif  the  waste  for  stowing  it  in  the  stopes  a-  possible,  about 
Ihree  raises  being  carried  to  surface  for  a  stope  L50  It. 
long.  The  waste  that  is  used  in  filling  is  waste  that  is 
hand-loaded  in  mining  the  surface  ore.  and  instead  of 
being  hauled  to  the  waste  banks  )s  dumped  into  the 
stopes.  Before  fill  is  run  into  any  stope.  the  cribs  and 
manways  are  built  up  to  the  hack  and  a  mat  of  old  timber 
is  laid  on  the  stone  floor,  mi  that  when  mining  up  from 
the  lower  level,  this  old  timber  mat  can  be  caught  up 
and  supported  until  all  the  ore  is  worked  out.  just  as 
would  he  done  in  a  caving  or  top-slicing  system. 

A  23-  to  25-ft.  floor  pillar  is  left  to  support  the  floor 
of  the  surface  workings,  the  stoping  being  carried  up  the 
105-ft.  level.  The  floor  will  later  he  recovered  by  surface 
methods.  After  the  stopes  oil  each  side  of  a  pillar  have 
been  worked  out.  the  pillar  is  attacked.  A  preliminary 
drive  is  put  in  as  in  a  stope  and  the  manways  and  cribs 
started.  In  place  of  putting  up  a  raise  to  the  surface 
to  draw  in  the  fill,  however,  the  fill  is  drawn  from  the 
worked-out  stopes  on  each  side  ami  this  fill  is  replaced 
by  continually  dumping  waste  into  the  stopes  as  it  is 
drawn  to  fill  the  pillar.  Care  must  also  be  taken  not  to 
take  the  slices  in  the  pillar  too  high,  or  trouble  will  be 
encountered  from  having  the  waste  from  the  sides  run 
in  and  mix  with  the  broken  ore.  There  is  also  a  tendency 
for  the  ore  in  the  pillars  to  separate  on  the  natural 
cleavages,  hut  this  in  a  way  is  beneficial,  as  less  explosives 
are  required  to  break  the  ore  to  loading  size,  although 
frequently  considerable  ingenuity  has  to  be  exercised  in 
order  not  to  lose  detached  pieces,  which  have  a  tendency 
to  he  covered  by  the  waste. 

On  the  last  cut  in  a  stope  the  cribs  and  manways  are 
carried  up  to  support  the  floor  pillar,  and  as  mining 
progresses  in  working  out  the  ground  from  the  230  level 
up,  connections  will  he  made  with  these  cribs  for  drawing 
fill  from  the  surface  for  tilling  as  mining  proceeds. 
Water  to  the  extent  of  20.000  to  30,000  gal.  per  day  is 
pumped  from  the  230  level,  the  larger  amount  being  the 
average  during  the  rainy  season.  Two  small  duplex 
pumps  having  21irin.  suction  ami  2-in.  discharge  handle 
the  water.  These  are  operated  by  compressed  air  at  80  lb. 
pressure.  Only  one  pump  is  in  use,  the  other  being  held 
in  reserve.  The  water  is  pumped  to  the  330  level  and 
from  there  is  piped  oul  through  the  old  exploratory  drive. 

Mining   uv    Contr  \>  r 

All  mining  and  driving  is  done  by  contract.  In  the 
-  the  miners  are  paid  3,0  to  35c.  per  ton  for  the 
ore  delivered  in  the  ore  chutes,  from  which  they  pay  for 
dynamite,  caps,  fuse  and  carbide.  No  deductions  are 
made  for  tools,  air  or  spare  machine  parts.  They  work 
a  10-hr.  shift  and  average  $2.35  per  day.  Trammers 
work  on  a  premium  system  based  on  a  rate  of  $1.50  for 
10  hr.  and  as  a  rule  make  $1.95  per  day.  The  cost  of 
slope,  exclusive  of  timbering  and 
overhead  charges,  is  11.3c.  per  ton.  Explosive  costs  vary. 
In  the  first  stoping  ■  ..'■,,<,-  the  ore  is  blasted  off  the 

solid  wall,  about  ore  is  broken  per  pound  of 

dynamite  used.  has   been  undercut,  the 

proportion  rises  t.  lb.     Fiat  holes  are  used 

entirely  in  stoping.  as  and  that  100^  more 

timber  is  needed  if  si  re  used.     The  tendency 


of  the  upper  holes  to  leave  a  bad  back  is  proverbial,  but 
it  is  particularly  aggravated  in  this  formation  by  the 
many  horizontal  cleavage  planes  in  the  ore.  The  pre- 
liminary drives  for  the  stopes  are  paid  for  on  an  average 
of  $4  per  lin.ft.  of  drive,  the  miners  doing  their  own 
tramming  and  delivering  the  material  either  in  the  pocket 
,ui  the  slope  if  ore,  or  tramming  it  outside  if  waste. 

Hard   Seams   Occasionally    Encountered 

The  raises  for  filling  are  always  carried  up  5x1  ft.  in 
the  dear  until  near  the  surface,  where  their  size  is 
reduced.  The  reduction  in  dimension  prevents  jamming 
of  rock  in  the  raise  when  large  rocks  are  dumped  with 
the  other  waste,  as  frequently  occurs.  The  raises  cost 
$5  per  ft.  Occasionally  one  of  them  strikes  one  of 
;  in-  particularly  hard  seams  of  ore.  and  then  the  price 
may  rise  to  as  high  as  $8  per  ft.  In  one  of  the  raises 
recently  driven,  one"  of  the  hard  seams  was  encountered. 
Eighteen  holes  woe  needed  to  break  a  6-ft.  cut  in  a 
5x7-ft.  area.  To  blast  the  center  and  cut  holes  oo'",' 
semi-gelatin  dynamite  was  used  and  occasionally  the  holes 
were  reloaded  three  times  before  they  bottomed  satis- 
factorily. Alter  the  cut  holes  break  out.  no  difficulty  is 
experienced  in  breaking  out  the  balance  of  the  round 
with  10','  powder.  The  men  working  in  raises  place  their 
own  stages  and  ladders  and  pay  for  their  dynamite, 
fuse,  caps  and  carbide,  the  same  as  the  miners  in  the 
stopes.  They  do  no  mucking.  Their  average  earnings 
on  contract  are  $2.38  per  day. 

The  machines  used  in  stoping  are  Ingersoll-Rand  '.'I! 
drills  in  soft  ground,  314-in.  drills  in  hard  ground  and 
\!i  ■;  stopers  for  raising.  The  31 4-in.  drill  is  being 
replaced  by  the-CH6  Butterfly-valve  machine,  which  has 
been  found  to  he  as  effective  as  the  3,i;'rin  drill  with  less 
air  consumption.  When  it  was  decided  to  sink  the  incline 
shaft,  or  -lope,  the  explorations  on  the  230  level  had  ad- 
vanced sufficiently  to  allow  the  shaft  work  to  be  attai  ked 
from  the  bottom.  Two  gangs  of  3  men  each,  two  machine 
men  and  one  chuck-tender  were  therefore  started,  working 
a  10-hr.  shift  at  the  top  and  bottom.  The  ground  at  the 
top  was  soft  and  had  to  be  carried  in  timber,  steel  drift 
sets  consisting  of  a  9-in.  I-beam  cap  with  6-ft.  clearance 
and  5-in.  H-section  posts,  8  ft.  high,  giving  7  ft.  clearance 
over  the  skiprail,  were  used.  The  gang  sinking  did  their 
own  mucking  and  timbering.  The  ground,  while  re- 
quiring timbering,  was  firm  and  allowed  us  to  carry  the 
face  from  10  to  12  ft.  ahead  of  the  timber.  Two  -.'B- 
machines  on  a  vertical  drift  bar  were  used  for  drilling. 
S  holes  usually  being  required  to  break  a  7 -ft.  cut.  Prac- 
tically the  same  kind  of  ground  was  carried  clear  from 
the  collar  to  within  a  few  feet  of  the  330  level.  The 
timber  sets  were  placed  on  5-  or  6-ft.  centers. 

At  the  bottom,  or  230  level,  conditions  were  different. 
The  first  3.")  ft.  of  the  raise  was  driven  in  a  hard  porphy- 
ritic  diorite.  Two  314-in.  drills  were  mounted  on  one 
column,  and  when  necessary,  an  extra  machine  was 
rigged  in  on  another  column  in  order  to  drill  over  the 
face.  Eighteen  to  22  holes  were  required  to  break  a 
5-ft.  cut.  The  material,  besides  being  very  bard,  was 
badly  fissured,  and  it  was  with  difficulty  that  a  hole 
could  he  drilled  to  its  required  depth.  From  70  to  80 
well-tempered  hits  were  required  for  the  round,  and  very 
often  more  were  used.  The  fissured  material  broke  well. 
however,  and  as  the  bottom  boles  were  shot  last,  the  muck 
was  thrown   far  enough  down  the  slope  so  that  very  little 
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i  work  was  required  to  clear  the  face  for  the  next  set-up. 
!  At  35  ft.  from  the  i  hangc  of  grade,  the  back  of  an 
|  unexpected  orebod}  was  encountered.  For  55  ft.  the  ore 
was  encountered  in  the  Horn-.  a1  times  rising  to  5  or  6  ft. 
in  height  in  the  lace  The  value  of  the  ore  made  selei 
rive  blasting  necessan  and  considerably  delayed  the  work. 
The  ore  was  mucked  out  before  the  rock  was  blasted. 
Ul  the  material  from  the  lower  part  of  the  slope  was 
trammed  to  the  old  exploratory  shafl  and  there  rehai 
v  nli  a  buckel  to  the  330  level  and  from  there  trammed 
to  surface.  As  there  were  enough  tramcars  on  hand,  ao 
dela\  was  experienced  in  the  actual  raising,  Inn  an 
additional  expense  of  two  trammers  and  a  hoistman  was 
incurred. 

The  shaft  was  carried  full  section  for  90  ft.  from  the 

bottom,  when  a  vug  was  encountered.     This  also  marked 

ad  of  the  ore.     The  ground   in  the  vicinity  of  the 

rug  was  ven    insecure,  and  n   was  decided  to  reduce  the 

to   5x1    ft.    until    the   bad   ground    was    passed   and 

enlarge  it  to  the  required  area  afterward.     After  passing 

tin-  vug,  tin'  same   materia]   that    had   been  encountered 

at   the  bottom   was  again   met  and   continued  until   the 

adings  were  i  onnei  ted. 

Slope   Dkivem    from   Three  Poivr- 
While  the  sinking  and   raising  ha.l   been   going  on,  a 
drive  to  the  slope  had  been  started  on  the  330  level  and 
'■•allied  the  vicinity  of  the  slope  before  cither  of  the  head- 
ings had  leached  that  elevation.     It  was  decided  to  start 
Qg  and   raising   from   the   hitler  working,  and  8   ft. 
as  sunk  and   Hi  ft.  raised   from  there.     When  the  three 
headings   were   finally  connected,    there   was   a   deviation 
from   the  engineer's    points   of    :;j    in.    in   elevation   and 
1  j   in.  in  line.     Considering  the  conditions,  this  was  a 

g 1  connection. 

The  cost  of  the  slope,  including  everything  but  engi- 
neering, superintendence  and  compressed  air  was  as  fol- 
low -  : 

COST  DATA  OF   INCLINE  SHAFT 

Per  Ft. 
Labor  (contractors,  hoistmen.  timbermen  and  trammers)     %&  386 

Light  and  explosives 1.338 

Timber,   including  steel   sets 1.954 

Supplies    (steel,  drill   repairs,   etc.) l.-tfi.'J 

Total    SI 3.1 4 1 

After  the  slope  was  finished,  a  raise  was  put  up  nunc 
the  330  level,  to  be  used  for  a  pocket.  Several  se1 
steel  timber  were  placed  under  the  raise,  an  arc  door  was 
fitted  and  a  pocket  of  125-tons  capacity  was  made.  The 
work  of  cutting  the  pocket,  installing  the  steel  and 
placing  the  timbers  for  the  grizzly  at  the  top  of  the 
pocket,  including  cutting  the  hitches,  cost  $21 1.30. 

About  the  time  this  work  was  finished,  the  depn 
in   the   iron-ore   demand    compelled    the    curtailment    of 
production   and   the    work    was    temporarilj    abandoned. 
All  the  labor  employed  was  Spanish  with  Spanish  fore 
men. 


Tlie  report  of  the  .Miami  Copper  Co.  for  the  first 
half  of  1916  shows  a  total  production  of  copper  of 
26,931,915  lb. — 1,097,333  lb.  in  January,  1. 1  tl,286  lb.  in 
February,  1,459,783  lb.  in  March.  1,330,882  lb.  in  April. 
1,978,243  lb.  in  May  and  4,924,388  lb.  in  June.  The 
smelter  production  of  •">' I  gives  a  net  production  of 
25,585,31  I    lb.    of    merchantable    copper.      The    a\ 


086^5    copper,  and    the  i  - 

trator  extraction  was  '.  1. 1  i\   of  the  copper.     I 

11.38   lb.    per    ton   of  oiv.  or    net 
smelter  losses  of  29.81   lb. 

1  entrator  will  include  the  re- 

ment    of   the   three   Chilean    mills    in    Section    5   by 
tw,,  large  Hardin  i  ig  -o  el  balls,  w  ith  the  6 

of  bringing  the  i  the  secti ip  to   L,000 

pei    day. 

Gross  ii  ■ . •- 1 n .:;.-, :  ;  total  co-is.  $2,310,611  : 

leaving  profit  of  $3,499,1  10.  Dividends  Nos.  I  I  and  15, 
amounting  to  $2,054,564,  wi  iving  a   uel 

plus  of  ■•si. I  i:..l  .6   for  the  half-year. 

IL©&<dl~Ziitrac  MaKaasag*  lira  VairgpiraBss. 

Bi    F.  B.  Spi  i  d,  Jr. 
The  i  ,.i.  in  work  at  the  Hol- 

niiiic  of  the  Virginia  Lead  and  Zinc  Corporal in 

Spotsylvania    County,    Virginia      i 

toward  tin-  district  as  an  important  producer  of  lead  and 

zinc  ores.     This  region,  whii 

the  largest   producer  of  pyrite  in  the  I  cited  States,  has 

•'I- it  'i  •■  ii    ed  intermittent 

fortwo  centuries,  but  it  is  only  within  the  last  few  years 
that  the  presence  of  lead  and  zinc  sulphides  in  workable 
quantities  has  been  known.  The  overlooking  of  the  lead 
and  zinc  deposits  for  so  many  years,  while  perhaps  unfor- 
tunate from  an  economic  point  of  view,  is  not  unnatural 
when  the  history  of  the  district   is  known. 

Early  in                       uth   I  lent  urj   the  limonite  gossan 
ere  used  for  the  manufacture  of  pig  iron  h 
furnaces  which  wen-  erected  near  the  ore  deposits.     Since 
the   bodies  of   iron   pyrite   would   yield    in    theit 
■  izti  rops  larger  quantities  of  iron  on       i ot  sul- 
phides other  than   pyrite,  thi        u        gossans   were   aeg- 
lected  b\    the  iron   miners.      In   mining  the  richer  gossans 
the  p3  rite  bodies  below  were  discovered,  and  their  devi 
ment   was  started   man\    years   ago.      Recently,   however, 
the  prospecting  ol  some  of  the  leaner  gossans  has  disi     - 
the  presence  of  workable  lead  and  zinc  bodies,  which  are 
now  being  actively  developed.     At  present  there  arc  two 
producing   lead  and  zinc  mine-  in  the  district-  the  Allah 
Cooper,  in  Louisa  County,  about  5  mi.  northeast  of  Min- 
eral.   Va.;   and    the    Holladay,    in    Spotsylvania    County, 
about  10  mi.  farther  to  the  northeast. 

The  helt   in   which   the  sulphidi  cur   is   well 

defined,  striking  in  a   □  outhwest   direction   and 

e  width  of    I   to  .">  mi.     The  rocks  of  the 
bell    are  schists  of   prohahh     !  'nan   age,    H 

are  principally  of  the  quartz  serii  ite  type,  although  chlor- 
itic    and    homblem  are    not    uncommon,    and     in 

place-  calcareous  varieties.    The  structural 

ii  It,  and   the 
.  nd    foliation    is   mainly    to   the 
dips  occur. 
The  larger  orebodies  occur  in  the  less  siliceous  porl 
of  the  -  and  occupy  fissured  positions.    Rep 

ment  of  the  wall  rock  by  sulphides  on  the  hanging-wall 
liefly  is  characteristic  of  the  deposit-,  the  foot  wall 
being  usually  well  defined,  and  the  hanging  wall 
In  places  this  □  eni  has  been  verj  ext    is 

of  the  orebodies  showing  a  thiSknest 

■  on    with   the  sulphi 
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minerals    as   horneblende,   garnet,    pyrrhotite    and    zine 
spinel    classifies    these    occurrences    as   high-temperature 

isits. 

Development  of  the  Holladay  lead  and  zinc  property, 
which  was  undertaken  by  the  Virginia  Lead  and  Zinc  Cor- 
poration in  December,  1915,  has  disclosed  a  large  body  of 
rich  ore.  The  property  is  being  developed  through  two 
shafts  1,300  ft.  apart,  and  in  all  about  800  ft:  of  drifting 
on  the  orebody  has  been  done.  As  a  result  of  this  work  the 
dump  shows  about  6,000  tons  of  ore,  while  the  ore  brought 
in  sight  is  conservatively  estimated  at  50,000  tons,  and 
the  probable  reserves  many  times  this  amount. 

At  the  present  time  the  ore  is  being  sold  for  the  manu- 
facture of  paint,  and  shipments  are  being  made  at  the  rate 
el'  30  tons  per  day.  which  is  about  half  the  present  output 
of  the  mine.  An  idea  of  the  quality  of  the  ore  may  be 
obtained  from  the  fact  that  that  sold  during  the  past 
month  was  settled  for  on  the  basis  of  22%  combined 
lead  and  zine.  The  construction  of  a  standard-gage  rail- 
road in  mi.  long  to  connect  with  the  Chesapeake  &  Ohio 
Ry.  near  Mineral,  "Va.,  has  been  started,  and  a  100-ton 
concentrating  mill  is  being  planned,  the  construction  of 
which  will  probably  lie  under  way  at  an  early  date. 

As  previously  pointed  out.  the  district  is  highly  tis- 
sured  and  mineralized  and  offers  a  most  promising  field 


Editorial  Correspondence 

The  new  construction  work  at  the  Oceanic  quicksilver 
mine  at  Cambria,  San  Luis  Obispo  County,  Calif.,  in- 
cludes a  receiving  bin.  150  tons  capacity,  at  the  mine; 
aerial  tramway,  capacity  300  tons  in  10  hi-.;  concentrating 
plant.  200  tons  capacity  in  2-1  hr. :  ami  a  new  50-ton  Scott 
furnace,  with  condensers.  This  was  rush  construction,  hav- 
ing in  view  a  greatly  augmented  treating  capacity  dur- 
ing a  period  of  high  quicksilver  prices.  The  entire  con- 
centrating plant  was  in  commission  in  2y2  months.  All 
the  materials  of  construction  had  to  he  shipped  by  water 
to  San  Simeon,  the  port  of  San  Luis  Obispo  County,  and 
from  there  had  to  he  hauled  by  motor  trucks  over  a  lti-mi. 
road  inland  to  the  mine. 

The  ore  is  received  at  the  concentrator  in  a  coarse-ore 
bin  of  200  tons  capacity.  After  being  crushed  and  before 
being  lifted  to  the  main  storage  bin  of  800  tons  capacity, 
the  crushed  ore  is  passed  through  screens  having  2-in. 
square  openings  which  separate  the  coarse  ore  from  the 
minus  2-in.  material.  The  minus  2-in.  goes  to  the  two 
50-ton  Scott  furnaces,  and  the  2-in.  oversize  is  i\'<\  to  two 
5x4-ft.  ball  mills,  the  product  of  both  mills  being  pumped 
to  the  sizing  screen,  making  10-,  20-  and  35-mesh  prod- 


CONCENTRATING    MILL    UNDER    CONSTRUCTION    AT  OCEANIC  QUICKSILVER  MINE 


urther  prospecting,  which  has  already  been  begun. 
fntelligent  work  along  these  lines  will  no  doubt  lead  to 
•he  further  development  of  this  district,  which  may  be 
considered  as  having  much  promise  of  becoming  an  im- 
portant producer  of  lead  and  zine. 


Iron  Ore  Movement   on   a    meat  scale   from   Ashtabula  Har- 
bor on  Lake  Erie  to  Pittsburgh  is  reported  by  the  Pittsburgh 
&    Lake    Erie    R.R.      On    June    10    the    railroad    unloaded    from 
for    furnaces    1,609    carloads    of 
<ls   on    the   docks.      Of   the   1,609 
■i"  ■'  furnaces   in   the  Pittsburgh  dis- 

,J"'1        '    "  ed    by   noon   June   12,    and    were 

"■  ''    '"'p'         '  i  ! ing   a.1    the    hai  Lor    at 

Ashtabula.     On   om  the    Pittsburgh   &   Lake   Erie 

i   gross  tonnage  oi 
of  which   about    4,800  ,         all   consigned   to   the   blast 

•  3  of  the  Joi..  I   c0.  at  Aliquippa. 


nets.  The  oversize  from  the  sizing  screen  is  returned 
to  one  of  the  ball  mills,  the  different  screen  sizes  being 
treated  on  Overstrom  sand  tables.  The  35-mesh  product 
is  passed  over  a  (50-mesh  duplex  Callow  screen,  ami  the 
undersize  of  this  Callow  screen  passes  over  a  100-mesh 
duplex  Callow-  screen.  The  undersize  of  the  60-mesh  and 
the  oversize  and  undersize  of  the  100-mesh  Callow  screens 
pass  through  5-ft.,  6-ft.  and  8-ft.  Callow  settling-out 
tanks  respectively,  and  the  thickened  pulp  from  these 
tanks  js  treated  <m  Deister  slime  tables.  The  overflow 
water  from  the  settling-out  tanks  is  returned  to  the 
sand   pumps  that  handle  the  pulp  from  the  ball  mills. 

The  quicksilver  occurs  as  cinnabar  in  sandstone  and 

mudroek,    and    the   ore    requires    fairly   line   grinding   to 

i    commercial   extraction.      The   extraction   varies 

somewhat   with  the  quicksilver  content  of  the  ore,  ba 
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higher  with  a  better-grade  ore.  The  concentration  ratio 
is  about  20:  1.  The  concentrates  are  at  presenl  sun- 
dried  and  treated   in  the  Scott    furnace. 

At  the  furnace  plant  a  50-ton  Scott  furnace  was  added 
to  tin'  one  already  in  use,  together  with  a  two-compart- 
ment brick  condenser  and  two  large  wooden  condensers. 
The  wooden  condensers  are  built  with  tongue-and-groove 
Boors  and  tongue-and-groove  redwood  sides  and  roof; 
the}  are  16  ft.  wide,  to  it.  long  and  23  ft.  high  and  give 
ample  cooling  and  condensing  space. 

The  new  tramway  furnishes  the  ore  for  both  condenser 
and  furnace.  It  is  2,600  ft.  long  and  is  equipped  with  a 
li/s-in.  carrying  rope  on  the  loaded  side,  a  %-in.  rope 
od  the  empty  side,  a  %-in.  traction  rope  and  10-cu.ft. 
buckets. 

The  machinery,  including  the  ball  mills  and  crushers, 
was  built  by  the  Joshua  Bendy  Iron  Works,  San  Fran- 
cisco. The  American  Steel  Wire  Co.  furnished  the  tram- 
way-rope equipment.  The  Deister  Concentrating  Co.  fur- 
nished the  Overstrom  and  Deister  tallies.  The  machin- 
ery is  driven  by  a  165-hp.  gas  engine  made  by  the  Bes- 
semer Gas  Engine  Co.  Herbert  Haas,  of  San  Francisco, 
was  construction  engineer. 

It  is  anticipated  that  the  Oceanic  quicksilver  mine  will 
be  one  of  the  larger  producers  in  the  state,  with  a  monthly 
output  of  400  flasks.  The  company  is  sinking  a  new  two- 
compartment  shaft  to  a  depth  of  400  ft.  The  hoisting 
compartment  is  4  ft.  (i  in.  by  5  ft.,  the  manway  1x5  ft. 
The  collar  of  the  shaft  is  situated  on  the  main  extraction 
adit  level.  Arrangements  are  being  made  for  electrifying 
the  entire  plant.  It  has  not  yet  been  decided  whether 
the  electric  current  will  be  generated  at  the  mine  or  pur- 
chased from  the  San  Joaquin  Light  and  Power  Co. 
\\ 

Jap  aura  es©  Mnimes  ©•oaftjpuaft  iiin\  S<9>35 

The  production  of  Japanese  mines  in  1915,  according 
to  a  leading  Japanese  paper  the  Chugai  Shogioj  was 
valued  at  175,950,000  yen,  a  gain  of  about  13.5%  over 
the  production  of  1914.  This  figure  does  not  include 
the  production  of  the  Government  Iron  Works,  known 
to  be  greatly  increased,  through  cooperation  with  the 
Russian  government  in  supplying  was  munitions.  As 
shown    liy   the   accompanying  table,   the   majority   of   the 

MINERAL  PRODI  CTION  OF  JAPAN.  1915 
(Official  statistics  according  to  "Chugai  Shogio") 

I  '<  i  centagc  Increase 
I  Iver  1914 
\tti>  ninT  Amount  Value 

8,213  16  2  L5  0 


Gold,  kg 

Alluvial  pol.1.  kg 

Silver,  kg 

Coppi  r,  in  tons     

Lead,  m.tons     

Bismuth,  kg 

Bismuth  ore,  m.tons      . 
Tin,  m.tons. 

Antimony,  refined,  m.  tons 
Antimony,  crude,  m.tons 

Mercury,  kg. 

Zinc,  metal,  m  tons 

Zinc,  ore,  m.tons 

Pig  iron,  m  tons 

Wrought  iron,  nitons 

Steel  (except  government  works),  i 

Pyrite,  nitons 

Chromite,  m. ton's 

Manganese,  m.tons 

Sfh. 'elite,  in. tons 

Wulfenite,  m.tons 

Wulfenite,  crude,  m.tons 

Arsenic,  kg 

Phosphate,  m.tons 
Graphite,  m.tons. 
Coal,  m.tons 
Oil.  liter 
Asphalt,  i 

Sulphur,  i 

Sulphur,  ore, 
'  Decrease 


Ml 


159,261 

5  ."> 

1  5 

75,415 

7  0 

37.5 

4,764 

4    1 

is  0 

1.074 

21 

341 

253  3 

254  2 

8,320 

116  n 

71T   ii 

2  7 

38 

21,131 

274  0 

841.8 

6,121 

56  9* 

fc.27  8 

64,897 

12.2* 

8.9* 

L.168 

69  0 

67  (I 

16,741 

S  'i 

;i  ii 

87,5  16 

41.7* 

36  8* 

2,979 

41   3 

109  7 

25,870 

96  8 

352 

90  9 

154   4 

11 

111 

1  1,885 

57,723  50.9  IS  0 

16  0  32  r, 

20,490,702  8.1*  19  0* 
4   6 

1,975  15*  l 

61,405  2.6  5.CC 
17,174 


items  | I  iced  enjoyed  substantia]  gains  both  in  qu  i 

and  value  of  the  product.      I 

was  made  by  refined  antimony,  whose  quantity  was  in- 
creased   I  ir,',    over    I'M  i,    totaling    8,320    metrii     I 
whose    value    was    :  r. ' .  an    thai    of    \'.n  i. 

Metallic  zinc  scored  similar  gains  in  jumping  the  i 
tity   '.';  r;    and   the   value  si  1.8°?,  i  e  of    L91  l. 

Other  items  making  large  gains  in  quantity  were   I 
of    tin,    253" .  :    wroughl     iron,    6! 
chromite,    11.3%;  manganese,  51.59?  ;  scheelite,  90.9%. 


T^aE&ggsfteira  Sua  ftfr&e  Assa^y  iToir  Leadl 

The  recent  great  interest   in  tungsten  and  it-  n 
tion  in  districts  where  its  minerals  had  no!  been  known 
to  occur  lend  a  new  interesi  to  a  papei  by  Herbert  I. 
("Proc.   Aust.   Inst.    M.    E.,"    \.   S.   No.    10,    19] 
which    is    discussed    the    influence   of    tung  b  □    on    the 
ammonium-molybdate  assay  for  lead.     In  a  certain  -am- 
ple negative   results   were  obtained    for   lead,   but    aftei 
removal  of  the  tungsten  afigu I '  (|  8'  I    Pb  was  obtained. 

The  interference  seems  to  be  due  to  the  following  cause : 
When  the  lead  sulphate  obtained  by  ordinary  methods  is 
dissolved  in  ammonium  acetate,  lead  ae  tained. 

The  titration  reaction  is  then  as  follows: 

Pb  (0,11.0..).  -f-  (XII,)..  MoO,  =   I'bMnO, 
+  2X11, (VII  <' 
When  the  ore  contains  tungsten,   this   is  converted    into 
trioxide  by  action  of  the  acids,  and  during  solution  with 
ammonium  acetate  it  combines  with  lead  thus: 
Pb   (C..1KO,).,  +   (XII,).  WO,   =    ri.Wi), 
"+  2X11,0.11  (>_. 
So  that  if  sufficient   tungsten   be  present   in   tl 
combine  with  all  the  lead  present,  the  addition  oi 
standard  solution  gives  uegative  results. 

It  is  therefore  necessary  to  remove  the  tungsten  bi 
proceeding  with  the  lead  assay,  and  this  is  done  in  the 
following  way : 

The  ore  is  digested  in  10  c.c.  HC1,  10  c.c.  HNOa  added 
and  evaporated  to  small  hulk.  This  is  taken  up  with 
water,  boiled,  allowed  to  settle  and  filtered.  By  this 
means  the  tungsten  is  converted  into  tungstic  acid  and 
removed  with  the  silica.  To  the  filtrate  is  added  H2S04 
taken  In  white  fumes  ami  the  assay  proceeded  with  in 
the  usual  manner. 

The  reaction  between  lead  acetate  and  tungstic  a<  id 
suggests  a  rapid  volumetric  method  for  the  estimation 
of  tungsten.  The  tungstic  acid  obtained  on  the  filter 
paper  with  the  silica  is  dissolved  in  ammonium  hydrox- 
ide, neutralized  with  acetic  acid  and  an  excess  of  standard 
solution  of  lead  acetate  added.  This  combines  with  the 
ten  as  already  shown.  The  excess  is  then  titrated 
with  ammonium  molybdate  and  the  difference  calculated 
to  PbW04.    Tung  '     is  no  effect  on  the  zinc  assay. 

The  method  is  simple  and  satisfa  I 
:•: 

Wolframite  i»  Xi-pentUm.  says  a  recent  Argentine  official 
report,  is  found  almost  exclusively  In  veins  of  quartz  with 
mica.  The  regions  which  present  such  veins  or  where  they 
may   be   expi  Pound   belong  to  the   geological    group 

of   the    Pampean    hills.     The   most   important   of  all   the   mines 
of   wolframite   in    the    Argentine    Republic    is   situated    on   the 

the   Sierra   of  San   Luis,    west    of   th 
Dolores,    near   the   Concaran   station    of   the    P  This 

mine  belongs  to  a  company  which   for  more  than   10  years  has 
been  exploiting  the   wolframite,   including   small   quantities  of 
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'Ihotog'r^ipIhLS  from,  ttfine  Field 


FRAME  OF  THE   CHRISTMAS  COPPER  MINE,   NEAR  CHRISTMAS.  ARIZ. 
i  in      propi  ii  -.I    Smelting   and  Refining  Co.  about  two  years  ago.     It  was  formerly  owned  by 

the  Saddle   Mountain   Mi  ling  Co.,   in   which  New   Haven  people  were  interested;  later  by  the  Gila  Copper  Sulphide  Co. 
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A    7,000-ft.    Bleichert 
&  Arizona   Eastern   R.R.     The   ore 
mi.  distant.     The 


CHRISTMAS   TRAMWAY    AND   SIDE    VIEW    OF    THE    MINE    HEADFRAME 

rial    tramwnv    connects    the    Christmas   mine    with    the   siding  near    the    tei 


imwav    connects    the    Chr  ;    near    tne    lernl      us   of    tlle   ?nceniA 

..    Is  shipped  to  th.    A  elting  and  Refining   Go.'a   plan,   at    Hayden,  Ariz.,  about  20 

roperties  are  in  the  southern  part  of  Gila  County 
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Tlh©  Ecoiaommlcs  off  Ho^jsliffigl 

The  question  of  housing  company  employees  is  of  more 
or  less  importance  to  most  industrial  plants,  but  is  of 
prime  importance  to  mine  plants,  which  are  usually  lo- 
cated in  uninhabited  regions  where  practically  the  entire 
force  has  to  be  housed  in  company  quarters. 

After  completing  the  housing  facilities  for  5,000  to 
employees  in  a  previously  unpopulated  region,  it 
seems  that  the  entire  problem  was  one  of  economies  purely 
and  simply.  The  correct  understanding  of  the  factors  en- 
tering into  the  question  and  their  proper  weight  were  the 
prime  considerations.  The  construction  of  club  building, 
welfare  building,  etc.,  was  not  based  on  philanthropy  so 
much  as  on  business  economies.  For  the  better  under- 
standing of  the  subject,  a  few  deductions  might  prove 
interesting. 

In  an  unpopulated  region  where  men  work  on  shifts 
there  are  very  few  sources  of  interest  outside  of  the  work 
itself.  Unmarried  men  living  in  bachelor  quarters  soon 
become  restless  and  many  leave  for  a  more  interesting  ex- 
istence. In  one  instance  housing  facilities  in  bunkhouses 
for  4. (Mil)  men.  four  m  a  room,  cost  $21  per  man.  The 
only  outside  interest  was  a  welfare  building  that  cost  $4 
per  man.  This  made  the  total  housing  cost  for  bachelors 
$25  pel'  man. 

The  same  types  of  buildings  in  the  form  of  apartments 
and  single  houses  with  the  necessary  attributes  of  a  town 
cost  an  average  of  $725  for  the  house  and  $250  for  the 
attributes,  making  a  total  of  $975  against  $25.  or  $950 
more  per  man  required  as  an  initial  investment.  Now 
consider  the  income  received  on  the  investment.  Eent  for 
the  bunkhouse  is  charged  at  the  rate  of  50c.  per  week  or 
$26  per  year,  so  that  (allowing  2%  for  repairs)  the  in- 
come per  man  is  $25.48,  while  the  total  initial  cost  is  $25. 
This  is  equivalent  to  amortizing  the  houses  in  one  year 
besides  the  necessary  repairs.  In  the  case  of  the  married 
men  the  total  value  of  the  property  is  taken  as  the  prin- 
cipal and  8%  is  charged  on  this,  divided  into  twelve 
monthly  payments;  2ft  is  set  aside  for  repairs.  This 
an  interest  rate  of  6%  on  the  company's  investment ; 
but  the  ultimate  redemption  of  the  capital  is  problematic. 

Summing  these  facts  up.  unmarried  men  can  lie  housed 
at  an  initial  cost  of  $25  per  man  with  capital  redemp- 
tion     ith year.     .Married  men  are  housed  at  a  cost  of 

n:,':'  with  inti  rest  at  6%  and  redemption  of  capital  im- 
n.  These  conditions  obtaining,  a  canvass  is  made 
of  the  labor  requirements  in  all  the  departments  of  the 
enterprise.  A  study  of  conditions  in  similar  places  shows 
thai  a  ce  tain  proportion  of  the  operators  must  be  steady, 
reliable,  sober,  -Ailed  and  satisfied.  It  is  generally  roe- 
ceded  that  married  Uu-n  comfortably  housed  are  preferable 
in  bachelors  with  their  occasional  lapses  from  the  narrow 
path.  Tie  elder  members  of  the  staff  are  entitled  to 
good  living  quarte  .    rounger  members  must  be 

housed  in  a  hotel  i  ,  use,     Semiskilled   labor 

is  satisfied  for  a  year  or  so  in  bunkhouses,  but  usually 
becomes  dissal  if  housed  under  these 


conditions  much  longer.  If  their  places  are  easily  filled 
by  an  abundance  of  labor  and  the  operations  are  not  hin- 
dered to  too  great  an  extent  by  the  breaking  in  of  new 
hands,  this  is  not  a  great  loss. 

It  is  usually  the  policy  of  a  company  to  keep  a  more  or 
less  constant  ratio  between  the  married  and  unmarried 
men  and  provide  accommodations  to  suit.  The  unskilled 
labor  encountered  during  the  construction  period  is  most 
economically  housed  in  bunkhouses.  The  better  men  can 
be  picked  for  operators  at  the  end  of  construction  and 
their  quarters  provided  if  they  are  married.  The  rule 
prohibiting  unmarried  men  from  having  houses  is  a  good 
one,  as  an  unmarried  man  with  a  house  causes  all  the 
expense  of  a  married  man  without  any  of  his  assumed 
stability.  It  is  well  to  remember  that  public  buildings, 
such  as  railroad  stations,  churches,  schools,  etc.,  are  en- 
tirely nonrevenue  producing,  while  scmipublic  buildings 
are  good  revenue  payers.  A  Y.  M.  ('.  A.  building,  club- 
house or  bowling  alley  will  pay  for  itself  in  a  remarkably 
short  time.  In  this  connection  1  would  recommend,  from 
an  economic  standpoint,  an  increase  in  the  latter  type  of 
building  for  spare  time  rather  than  the  first.  A  Y.  M.  ('.  A. 
building  can  be  run  by  a  broad-minded  man  with  equal 
benefit  to  that  of  a  church  and  to  greater  advantage. 

In  the  construction  of  a  new  plant  from  5  to  15%  of 
the  cost  of  the  plant  should  be  allowed  for  housing  facili- 
ties and  the  distribution  of  this  amount  should  Lie  based 
on   tln>  requirements  and  limitations  indicated. 

New  York,  Aug.  1.  191(3.  F.  YV.  Fredericks. 
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One  of  your  correspondents.  J.  C.  Welch,  in  the 
Journal  of  .May  27,  1916,  gives  a  copy  of  a  clipping  from 
the  Greenwood  Times,  B.  C,  which  has  some  historical 
value  in  connection  with  the  ferreting  out  of  the  origin 
and  first  use  of  the  electric  are  in  the  opening  of  blast- 
furnace tuyeres  and  tap  holes.  It  seems,  however,  that 
the  first  source  of  such  information  has  been  neglected. 
I  refer  to  the  Transactions  of  the  American  Institute  of 
Mining  Engineers.  In  Vol.  :!1  (1901),  page  626,  there 
appears  a  paper  by  F.  L.  Grammer.  on  "The  Electrical 
Burner  for  Blast  Furnaces."  A  copy  of  this  paper  is 
given  herewith,  and  no  comments  should  be  necessary. 
The  Transactions,  even  of  15  years  ago.  form  an  authori- 
tative record  of  things  metallurgical,  and  in  an  instance 
of  this  kind  cannot  be  neglected  as  a  first  source. 

Eancagua,  Chile,  July  24.  1916.  Veritas. 

Mr.  Grammer's  paper  says: 

In  these  days,  when  anthracite  is  less  extensively  used 
as  a  blast-furnace  fuel  than  it  was  a  generation  ago,  and 
managers  endeavor  to  maintain  regular  and  known  ore 
mixtures,  the  "freezing"  of  tuyeres,  cinder  notch  or  iron 
noti  h  is  infrequent  and  consequently  the  oil-burner  or 
"kerosene  blowpipe"  is  seldom  employed  and  furnace 
foremen   have,  to  a  considerable  degree,  forgotten   their 
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urmer  cunning  and  persistency  in  the  use  of  the  drill  and 

sledge.     Still,  in  starting  new   or  abandi I  plants  with 

untrained  labor  and  in  running  some  of  our  large  100-ft. 
furnaces,  slips,  resulting  in  very  cold  furnaces,  may  occur 
fven  under  experienced  managers. 

During  my  superintendence  of  the  Cleveland,  Ohio, 
bias!  furnaces,  such  a  misfortune,  owing  to  a  dearth  of 
trustworthy  foremen,  was  experienced  and  our  elei  trician, 
Thomas  Martin,  proposed  to  open  the  tuyeres  and  cinder 
notcb  by  means  of  the  heal  of  the  electric  arc.  We  have 
heard  that  the  surface  cracks  or  marks  developed  in  roll 
jng  heavy  plates  have  been  closed  by  electric  welding,  as 
1>\  a  soldering  iron,  and  also  that  an  electric  burner  has 
been  employed  at  some  German  bias!  furnaces,  but  the 
experiment  was  quite  novel  to  us,  and  I  think  it  consti- 
tuted one  of  the  first,  if  not  the  very  first,  successful 
application  of  this  device  for  the  purpose  named,  in  the 
1  nited  States.1 

in  the  construction  of  thi  circuit  we  attached  one  wire 
tn  a   pipe,   feeding  a  cooling   block  of  the   furnace  wall, 

- i    distance    t i    the    poinl    where    the    burner    was 

applied.  The  currenl  from  this  wire  passed  either 
through  the  crucible  or  through  the  circumferential  shell. 
The  other  wire,  after  running  through  a  resistance  coil 
immersed  in  a  barrel  of  water,  was  attached  to  clamps 
holding  the  carbon,  the  latter  being  inserted  in  an  iron 
pipe  provided  with  a  wooden  handle  and  applied  at  the 
desired  point  by  the  goggled  operator. 

Our  first  experiments  were  nol  verj  successful.  We 
used  1.5-in.  carbons,  1.5  It.  long,  no1  being  able  at  the 
moment  to  obtain  larger  one-.  Subsequently,  we  had 
earbons  made  I  and  6  ft.  long,  and  with  these  we  burned 
a  hole  through  IS  in.  of  cold  iron  in  5  minute.-.  A  current 
Of  from  100  to  500  amp.  did  the  work,  but  1.0(H)  amp  (ai 
80  volts)  gave  better  results.  Our  two  dynamos  were 
General  Electric,  with  110  kw.  capacity  ami  220  volts. 
We  reduced  the  voltage  by  mean-  of  a  resistance  coil  of 
german  silver  wire. 

The  results  were  so  satisfactory  that  permanent  wires 
\wtc  strung  up  to  the  furnaces,2  and  "hard  holes"  at 
tapping  time,  requiring  slackening  of  wind,  are  now 
an  c\  il  of  the  past. 

Water-blocks  sometimes  leak  and  flood  a  side  of  a 
furnace,  closing  several  tuyeres  and  causing  one-sided 
working.  But  by  putting  blanks  on  the  penstocks  tem- 
porarily diit  of  use.  the  blast  can  be  kept  on  the  furnace 
while  the  closed  tuyeres  arc  burned  open.  Several 
furnace-  on  the  Lake  fronts  used  it  successfully,  after 
hearing  how  it  had  assisted  us. 

The  electric  current  employed  is  not  dangerous  to  the 
workman,  and  the  apparatus,  unlike  the  oil-blowpipe,  i- 
alwavs  ready  for  service.  It  can  be  applied  instantly  to  a 
black,  cold  surface,  without  the  need  of  any  blast  pressure 
• — a  boon  which  w  ill  be  appreciated  at  single  stacks,  where 
the  freezing  of  the  tuyere-  mm  have  made  it  difficult  to 
get  the  necessary  pressure,  bj  affecting  the  gas  supplj 
tn  the  boiler  house. 


•The    principle    was    very    clearly    stated    in     1891    bj 
J.  W.  Langley,   ("Trans,"  XX.,  252,  who  said  that    in  the  i 
of  experiments  upon  fusion  in  an  electric-arc  furnace,   it  hap- 
pened   on    several    occasions    that    the    arc    from    the    end    Of    a 
carbon    rod    struck   squarely    in    the   center    of   a    lump    of  steel 
about  as  large  as  a   hen's   egg.   and    that   "in   a    very    fen 
ends   that  arc  would   bore  a    hole   through    that    piece   of  steel. 
the   corners   of    the    steel    being   still   so    cold    that,    when    seen 
through    the    dark    spectacles    that   one   had    to   wear,    they   ap- 
peared   to    be    black."      I    am    informed    that    a    similar    d 
has   been   used   by   safe  robbers. 

=The  low  potential  requires  a  heavy  copper  wire. 


'' !lr  *a\  ing  in  oil,  worn-out  men.  drills  and  tin 
mends  this  simple  and  effei  tive  burner  as  the  best.     We 
ma:  it  used  to  be  said  of  a  dress 

'■■■"  or  a  pistol     thai  "il   i-  mil   needed  often,  but 
H  is  net  h  d,  it  i-  needed  awfully."     Plants  nol 
electrically   can  use  the  powi  i   o  *hboring  mu 

l,;|[">    ther  works,  employ  nil-   a    rol  o 

'"  obtain   the  desired  current.      Both   the  holder  of  the 
burner  and  the  .  urious  hould  wear  the  di 

glasses,  such  as  are  worn  bj   heaters     or  twelve  hours  of 
grea!  suffering  will  be  the  penalty. 

A    Br)  n    Maw  r  graduate,   in   de  thi    bessemer 

converter,    which   she   had   ju.-i    .-ecu    for  the   6rs1    I 
remarked  thai  she  was  much  impressed  with  the  "intense 
molecular  ai  tivity"  there  displayed.     'I 
i"  i  mate  description  applies  w  ith  -till  greater  force  to 
eleetrii  arc  burner,  as  tl   >si  oolishlj  enthusi- 

astic a-  to  watch  it  uith  unshielded  eyes  will  be  forced 
to  con  i 


Copper  Deposits 

In  the  Journal  of  Ma  <■.  L916,  Cyril  \\ .  Knighl  offers 
a  very  interesting  contribution  on  the  "Origin  ol  Sudbur; 
Nickel-Copper  Deposits."    Though  his  di  brief, 

11  e  bearing  on  the  origin  of  the  Sudbury 
ore  deposits,  n  probably  should  rank  as  the  most  import- 
ant contribution  offered  since  Doctor  Barlow's  and  Di 
Coleman's  monographs  were  published 

Doctor  Coleman's  later  discussion,  in  the  Journal  of 
July  8,  add-  nothing  to  his  views  as  expressed  in  hi> 
monograph  and  in  subsequenl  discussions  in  the  Journal. 
The  feeling  is  hardh  avoidable,  however,  that  in 
latest  discussion  he  fails  to  allow  to  Knight's  contribu- 
tion the  weigh!   thai   i!  deserves. 

\\  hatever  value  ma;  be  attai  hi  d  to  Knight's  observation 
or  to  an\  that  may  in  future  be  made,  the  importance 
nl'  Doctor  ('m,  trail'-  work  will  remain  untouched.  His 
monograph,  containing  his  generalizations  as  to  the  norite 

laccolitl 1  as  to  the  general  positions  of  the  nickelifer- 

"ii-  orebodies,  will  remain  a  classic.  His  maps  will  still 
be  found  in  the  outfil  of  every  prospector  in  tl 
The  hard,  faithful,  accurate  and  honest  work  done  by 
Doctor  Coleman  and  his  assistants  will  still  be  as  highly 
appreciated  as  before  by  those  best  in  position  to  value 
the   accuracy   of   the   work    they    .1.  But   a 

Bcientifii    i! n    is  rnerch   a   theory  and   serves   its  best 

purpose  when   it  acts  as  a  stimulus  and   g  Miller 

research.      It    becomes    rnereh    a    i  >ping   stone 

should  later  ascertained  facts  no!  prove  to  be  in  harmony 
with  it. 

I  .mi  acquainted  with  a  number  of  technical  men  who 
have    held    Docto     Cob  man  i1    work    in    very 

esteem,  but  who  have  never  been  convinced  of  the 
,  ile  correctness  of  the  theon  of  m  ■_  srrega- 

unting  for  the  origin  of  Creighton,  Whistle. 
Levack  and  othei  in  this  district.     If  Knight's 

observation   of   numerous  apophyses   branching   into  the 
uorite  i  '  granite  ma—,  in  Graham,  i 

ton  and  Snyder  Townships,  is  correct  (and  this  i-  ,:  mat- 
ter  that    an  !    <an    easily    disprove    if    K 
incorri  ■     difficult    to   belie' 
srhton  orebody  was  formed  by   the 
.sulphides  under  the  action  of  gravity  I" 
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mass  solidified.  Doctor  Coleman's  suggestion  thai  the 
later  (in  place  of  earlier)  intrusion  of  the  granite  has 
little  or  no  bearing  on  the  manner  in  which  the  Creighton 
orebody  was  formed,  I  feel,  can  only  convince  those  who 
aiv  differently  constituted  mentally  from  myself. 

That  the  nickeliferous  deposits  hear  some  relation  in 
origin  to  the  norite  is  undeniable.  The  point  of  doubt  is 
that  they  wee  formed  by  segregation  by  gravity  from  the 
molten  norite  magma.  If  Knight's  observation  is  correct 
and  if  Doctor  Coleman's  theory  of  the  origin  of  the 
Creighton  deposil  is  also  correct,  then  we  must  believe 
that  an  intrusion  of  granite  roughly  two  miles  wide  and 
thirteen  miles  long  was  forced  into  the  outer  crust  of 
the  earth  mainly  along  the  base  of  the  norite  mass  and 
that  the  Creighton  orebody,  already  forming  part  of  this 
base,  was  not  seriously  disturbed  by  this  great  intrusion. 
To  me  this  is  incredible.  Being  so  constituted.  I  have 
only  a  choice  between  accepting  the  fact  based  on  observa- 
tion or  the  theory  based  on  opinion. 

Possibly,  to  minds  differently  constituted,  the  intrusion 
of  granite  under  the  enormous  Creighton  orebody,  with- 
out  seriously  disturbing  the  latter,  is  easily  conceivable. 
If  so.  no  amount  of  discussion  will  clear  the  difference 
away. 

To  me  there  are  some  other  serious  difficulties  in  the 
way  of  accepting  the  magmatic-segregation  theory  as 
accounting  for  some  of  the  larger  Sudbury  deposits, 
that  I  have  not  seen  adequately  met.  But  since  I  feel 
the  keen  interest  that  arises  from  more  than  twelve  years' 
experience  in  the  exploration  and  mining  of  these  nickel 
ores,  I  would  very  much  like  to  see  further  discussion  and 
expression  of  opinion  as  to  the  bearing  of  Knight's  ob- 
servation on  their  origin.  C.  V.  Cokless. 

Coniston.  Out..  Aug.  29,  1916. 

;*: 
I^©vasa<D>E&  ©f  &Ih©  MnEaaimg  IL<mws 

I  am  pleased  to  give  a  few  facts  that  I  deem  essential 
in  the  revision  of  the  mining  laws  of  the  United  States. 
1  have  been  a  close  observer  of  mining  law  and  its 
operations  ever  since  the  early  days  of  the  Comstock 
.Mines  at   Virginia.    Nev. 

1  have  been  a  pioneer  of  many  mining  countries,  such 
as  Idaho  and  the  Black  Hills  in  1878,  where  I  resided  for 
over  20  years :  1  also  spent  5  years  in  Alaska  and  old  Mex- 
ico. I  was  graduated  in  metallurgy  under  Prof.  H.  C. 
Hoffman,  who  now  holds  a  chair  in  the  Massachusetts 
lu-tit Hie  of  Technology,  Boston,  and  I  believe  my  ex- 
nce  in  all  these  years  gives  me  the  advantage  of 
having  mi  opinion  of  my  own  in  studying  the  mining 
laws   of   our   own    country. 

The  revision  of  the  mining  laws  no  doubt  would 
'  ■■  lessen  the  misunderstanding  that  now  prevails. 
■N-  ■'<•  '  read  ag  the  first,  paragraph  of  your  article  I  would 
say,  brieff  .  thai  the  present  law  has  served  the  miner 
prett)  well,  but  in  my  opinion  some  corrections  should 
Im'  mad(  a  id  I  •  corrections  should  be  such  as  to  give 
the  prospector  an  advantage  for  his  hardship  in  pros- 
pec-ting  the  Ulldevi  loped  mineral  resources  of  the  public 
domain.  I  am  glad  to  note  that  under  the  liberal  rulings 
of    Secretary    Lai  been    accomplished    in    a 

measure.      I    beli  .hum   staked   as  at   present 

would  be  sufficient,  but  mineral-bearing  rock  should  be 
discovered.     Such  d  !     embrace  any  mineral- 

bearing  rock,   whether  it  late,   Potsdam   sand- 


stone, quartzite  or  schist,  which  have  all  been  known 
to  carry  gold  in  paying  quantity  in  the  Black  Hills. 
To  use  Judge  -Moody's  idea  in  deciding  what  constitutes 
a  discovery,  any  mineral-bearing  ore  or  vein  embedded 
on  the  side  of  a  mountain  or  in  the  formation,  though 
it  he  broken  up,  as  long  as  its  course  is  downward,  he 
considered  rock  in  place  and  a  valid  location. 

Question  No.  2  I  would  answer,  no ;  No.  3  I  would 
answer,  no.  To  No.  4,  I  advise  location  as  at  present. 
As  to  No.  5,  locations  should  he  made  according  to  the 
trend  of  the  vein  as  traceable  through  the  ground.  To 
No.  6,  I  would  say  that  if  one  person  be  the  discoverer 
of  a  mining  claim,  a  group  of,  say.  five  claims  would 
be  sufficient;  to  No.  7,  five  claims  for  one  group;  to 
No.  8,  yes. 

As  to  No.  9,  recording  of  deed  of  claim  should  he, 
as  now,  in  the  office  of  the  register  of  deeds  in  the 
county  in  which  the  claim  is  located,  but  the  law  should 
be  so  framed  that  one  person  only  could  get  a  record  of 
that  particular  piece  of  ground.  Should  the  locator  of 
such  ground  fail  to  comply  with  the  United  States 
mining  law  and  another  desired  to  obtain  title  to  the 
ground,  owing  to  defects  in  the  location,  an  adverse 
decision  should  be  brought  to  quiet  the  title.  In  that 
way  it  would  be  settled  at  once  who  is  the  real  owner 
of  the  property. 

In  answer  to  Nos.  11  and  12,  if  not  convenient  to  do 
the  annual  assessment  work,  the  locator  should  have 
the  right  to  pay  the  money  in  the  Land  Office  in  lieu 
of  doing  $100  worth  of  work;  to  No.  13,  yes,  the  work 
should  he  done,  if  desired,  on  one  claim,  so  long  as  it 
is  beneficial  to  the  whole  group.  To  No.  14  I  would 
say.  no;  to  No.  15,  a  shaft  10  ft.  deep  in  blasting  rock 
should  be  considered  an  assessment  for  a  quartz  claim, 
or  if  a  drift  is  run  in  a  tunnel,  an  equal  amount  of 
work  would  be  sufficient. 

To  No.  l(i  I  would  answer,  yes,  a  record  of  the  assess- 
ment should  be  made  with  the  register  of  deeds  of  the 
county,  to  No.  17.  yes,  with  some  corrections.  I  have 
just  received  notice  of  a  patent  having  been  granted 
for  the  Copper  Queen  mine  in  Inyo  County,  California. 
I  was  a  year  and  a  half  in  getting  this  patent.  I  have 
no  complaint  to  make,  since  my  attorney  omitted  some 
items  that  he  should  have  mentioned.  The  department 
at  Washington,  D.  C,  returned  a  letter  for  additional 
evidence.  This  was  absolutely  right,  but  as  my  home 
is  in  Denver.  I  procured  a  mining  lawyer  here,  and  he 
formulated  the  points  that  1  was  asked  to  correct,  and 
I  found  that  I  was  compelled  to  go  to  Inyo  County, 
California  (to  the  Land  Office),  where  these  claims  were 
located,  to  make  the  additional  affidavits.  This  was 
expensive,  and  think  I  should  have  had  the  right  to 
go  before  any  United  States  Commissioner  to  make 
these  affidavits,  and  then  send  them  to  the  Land  Office 
in   California,  and   so  eliminate  the  red   tape. 

As  to  No.  18,  the  abolishing  of  extralateral  rights 
should  he  adopted.  This  would  greatly  lessen  the  chances 
of  lawsuits.  As  regards  No.  1!),  record  should  be  made 
as  now.  within  90  days  from  date  of  location.  In  reply 
to  Xo.  20.  the  locator  should  not  be  compelled  to  patent 
the  ground  so  located  unless  he  desires  to  do  so,  and  he 
should  have  full  possession  of  the  ground  so  long  as 
he  performs  the  annual  assessment  work.  To  No.  21, 
I   would   reply  negatively.  James  Jacoby. 

Denver.   Colo..    Sept.    4.    11)16. 


September  16,  1916 


KXtilXKKMNG  AND  MINING   J01  RNAL 


519 


SiilS 


'■■■' 


:'  !.n:i 


. 


Tt  is  well  known  thai  the  production  of  crude  copper 
has  increased  in  1916  to  a  larger  extent  than  has  that 
of  refined  copper.  The  lag  in  the  latter  has  been  due 
to  inability  to  increase  quickly  the  refining  capacity, 
which  throughout  the  year  has  been  taxed  to  the 
utmost.  The  supply  of  copper  has  in  fad  been  checked 
in  the  refineries.  We  have  recently  made  a  survej  of 
this  situation. 

On  Jan.  1,  1916,  the  electrolytic  refiners  of  the 
United  States  reported  an  aggregate  rapacity  at  the  rate 
of  1,877,000,000  lb.  of  copper  per  annum,  or  about 
L56,000,000  lb.  per  month.  Adding  20,000,000  lb.  per 
month  for  the  copper  that  is  refined  otherwise  than 
electrolytdcally  and  for  what  is  marketed  as  pig,  we  had 
a  total  capacity  for  the  production  of  about  Kb', 000, 000 
lb.  of  refined  copper  per  month. 

However,  the  operators  of  refineries  are  seldom  able 
to  maintain  the  full  rated  capacity  tor  a  long  period. 
The  actual  production  during  the  first  half  of  1916  is 
estimated  at  about  1,000,000,000  lb.,  or  about  167,000,- 
000  lb.  per  month,  and  that  estimate  is  probably  not  far 
out  of   the   way. 

On  Sept.  1,  191(1.  the  refiners  reported  an  aggregate 
capacity  of  •J.l ;  :!,030,000  lb.  per  annum.  The  increase 
was  due  chiefly  to  the  new  Anaconda  refinery  at  Great 
Falls,  intended  to  replace  the  old  one,  which  had  been 
begun  in  1915.  At  three  other  refineries  there  had  been 
increases  of  capacity   relatively  small. 

On  Sept.  1,  1916,  there  was  construction  going  on  at 
four  refineries,  which  was  figured  as  adding  about  220, 
000.000  lb.  per  annum  to  the  capacity  of  the  United 
States.  This  was  coming  along  but  slowly,  owing  to 
the  inability  to  obtain  prompt  delivery  of  material  and 
machinery.  It  is  estimated  that  part  of  it  will  be  ready 
for  use  in  January,  1917,  and  part  of  it  in  February. 
Bowever,  at  present  there  i-  no  certainty  respecting  esti- 
mates of  time. 

Anyway,  it  is  clear  that  no  relief  from  the  tightness 
in  the  position  of  refined  copper  is  to  be  expected  until 
the  early  part  of  1917.  In  the  meanwhile  many  mines 
producing  increased  quantities  of  copper  must  face  the 
contingency  of  being  unable  to  sell  all  of  it  immediate- 
ly out  of  sheer  inability  to  gel  it  -melted  and  refined. 
The  situation  in  copper  is  now  similar  to  the  situation 
in  zinc  in  1915,  hut  copper-refining  capacity  canno 
augmented  so  easily  and  so  rapidly  as  was  the  case  with 
zinc 


Tike  Iir&s&n&Tuift©  Me@ftl!ag| 

The   coming   meeting   of    the    American    Institute 
Mining  Engineers  is  go  tig  to  be  one  of  the  most  int ■ 
ing  that  has  hcii  held  in  years.     The  visit  to  the  great 
mining  camps  of  Arizona   ought    to  be 
to  every  engineer,  whether  he  is  more  particularly    in- 
terested in  mining  or  metallurgy.     The  mining  methods 


followed  at  the  great  copper  mines  are  varied  and  ii 

esting,  ami  man)  of  them  an  ■ I  and  of  recent  ado 

The  \  isits  to  orks  of  the  Chino  <  topper  «  ■ 

per  Queen,  the  I  'all i   &    Arizona,  the  Old    1 1< 

Miami.    Inspiration   and    Ray   will    i 
uptodate  mining  and   metallurgical   experience   that   can 
probabh    be  found   in  no  other  d    I  qual  area  in 

the  world. 

<  >f  particular  interest    ie   the  applii  ation  of  flotation, 
and  many  of  these  companies  ted  the  process  oi 

a  large  scale  and  are  using   it   successfully.     The  variety 
of  methods  and  appliance-  used   b 
tors   is  such  as  to   form   a   liberal   education    for  the 

noer  who  i-  interested  e igh  to  make  ;,  close  study  of 

the  subject.  New  methods  of  crushing  and  grinding 
are  af-o  in  use  at  man;,  of  these  mills,  and  the  Ui 
forms  of  grinding  machinery  are  in  operation.  Modern 
and  efficient  methods  of  ere  and  pulp  handling  at 
stalled,  and  ore  transportation  has  also  been  so  elosely 
studied  as  to  produce  highly  efficient  methods.  The 
Arizona  meeting  is  to  conclude  with  a  visit  to  the  Grand 

Canon  of   Arizona   on   Sept.   24,    where   the   i 

the  party  will  undoubtedly  acquire  some  highb 

data  of  a  different  sort.     Altogether,  no  one  who  makes 

this  tri] ght  to  leave  Arizona  without  having  received 

a  great  amount  of  valuable  knowledge  and  a  strong  stimu- 
lus toward  future  progress. 

Si 

TRu©  P©si£a©ia  ©f  tUfoe  Zliac 


For  some  time  back  the  price  for  common  spelter  has 
been  seesawing  between  8  and  9c.     When  the  prici 
fallen  to  about  8c,  sellers  have  withdrawn.  When  it  has 
risen  to  about  9c,  buyers  have  disappeared.    At  do 
however,  has  there  bei  d   large  volume  of  buying,  and  it 
is  probable  that  stock-  have  been  continuing  to  Lnci 
as  they  began  to  in  the  first  half  of  the  year. 

In  previous  comments  upon  the  situat      Iter, 

we  have  drawn  attention  to  the  increased  cosl  of  -melt- 
In-.  e\,  Lng  to  higher  costs  l  tnd  material  and 
less  efficiency,  and  we  have  conjectured  that  a  market 
price  of  ie.  or  so  i  onlj  equivalent  to  about  5c.  b 
i he  w;ii.  1  ■•  ia.  ier  ef  the  market  rather  bears 
it.  Smelters  withdraw  around  8c.  for  the  r< 
that   price  i                    I    much  in  it  for  them. 

Of  course,  at   such   a    fig  rs   who  are 

operating  eld    Belgian   plants   in   the    Kansas  coal   field, 
that   were  abandoned   around    1901    and   were    repaired 

during  the  war  I n,  i  Ives  in  real  diffii  a 

Similarly  do  those  who  took  over  old   plants  in  thi 

,  where  the  supply   of  gas  hue 
A.  cost  L0  or   1 2c.  per  1.000  cu.f't.  for  gas 

a  matt*  u  191 5,  but    it   is   fatal  now. 

Therefore   we    now    i_rct    reports    of   coal    sun  H 

cnit  e  of  the  gas    smelters  pre] 

to.    This  will  naturally  tend  to  bring  demand  and  supply 
quilibrium  and  establish  the  spelter  market  upon 
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a  fairly  stable  basis,  which  apparently  is  going  to  be 
in  the  neighborhood  of  8c.  per  lb.  with  present  condi- 
tions, with  a  tendency,  however,  to  work  gradually  lower. 
For  one  thing  the  production  of  the  electrolytic  works, 
which  in  sonic  important  cases  has  been  figured — and 
probably  correctly— as  being  capable  of  meeting  the 
severesl  competition,  will  continue  to  increase.  For  an- 
other thing,  as  the  ephemeral  smelteries  go  cold,  the 
supply  of  smellers  will  become  more  ample  and  operators, 
once  more  able  to  pick  and  choose,  hue  and  fire,  will 
improve  the  efficiency  of  their  plants  and  he  better  able 
to  compete  at  lower  prices. 

It  is  scarcely  to  l>c  expected,  however,  that  we  shall  see 
tin'  old  levels  for  spelter  until  the  great  readjustment 
in  conditions  for  labor  and  material  conies  about, 
although  it  is  likely  that  both  miners  and  smelters,  lint 
especially  the  latter,  will  experience  hard  times  before 
then.  No  one  of  experience  in  the  zinc  business  doubts 
that  ultimately  we  shall  see  not  only  5c,  but  probably 
as  low  as  4c,  for  spelter.  Sonic  of  the  important  new 
enterprises  in  this  industry  that  are  now  in  the  con- 
struction sta.u'e  have  been  projected  on  the  basis  of  4c. 
for  spelter;  that  is.  if  they  could  not  live  at  such  a  depth, 
they   were   deemed    risky. 


Flotation  is  making  such  advances  and  its  application 
is  increasing  so  rapidly  that  much  study  is  being  given 
to  the  obtaining  of  supplies  of  the  ingredients  necessary 
in  its  practice.  It  is  fortunate  that  the  requirements 
are  few  and  simple,  with  the  exception  id'  the  oil.  When 
flotation  was  first  applied,  there  was  no  difficulty  in  get- 
ting the  kind  of  oil  desired  in  the  required  quantity  at 
a  reasonable  price,  but  since  the  requirements  have  en- 
larged so  tremendously,  the  problem  of  securing  oils  has 
become  one  of  vital  importance.  It  has  been  found  in 
general  that  petroleum  or  some  of  its  byproducts  will 
function  satisfactorily  so  far  as  the  oiling  of  the  ore 
particle-  is  concerned,  but  when  it  comes  to  the  frothing 
agent,  petroleum  is  seldom  satisfactory.  The  requirement 
is  usually  for  some  vegetable  product,  such  as  pine  oil, 
and  the  other  well-known  varieties  that  have  been  used  in 
flotation  practice.  Some  conferences  between  metallur- 
gists and  botanists  have  brought  out  the  fact  that  many  of 
the  common  varieties  of  vegetation  are  callable  of  pro- 
ducing oil-  or  gums,  and  that  it  is  possible  to  take  ad- 
vantage of  the  abundance  of  some  particular  kind  of 
regetation  and  make  it  produce  an  oil  that  can  be  used 
a  -  a  1 1'^:  hing  agent. 

In  Australia  the  eucalyptus  amygdalina  supplies  the 
frothing  ageni  righl  in  the  territory  where  it  is  to  be 
used.  Th"  Australians  were  fortunate  in  this,  however, 
since  the  eucalyptus  oil  was  produced  before  flotation 
was  though!  about.  It  is  well  known,  however,  that  in 
the  vegetable  kingdom  there  are  many  plants  whose  essen- 
tial oils  and  gums  may  satisfactorily  replace  one  another. 
An  instaie-  rt  is  the  guayule  plant,  formerly  so 

abundant  in  Mexico,  thai  ivas  found  to  yield  a  substitute 
for  rubber.  Efforts  are  now  being  made  to  accomplish 
the  same  thing  in  flotation.  The  tonus  of  vegetation 
mosl  common    i1  -  where   flotation  is  being 

principally  pracl ed   to  determine  their 

possibilities  as  oil  prodi  !   if   has  been  announced 

that   the   ubiquitous  ■■  ,    tern   country 


is  at  last  about  to  provide  a  valid  reason  for  its  existence. 
It  is  said  thai  the  oil  produced  from  sage  brush  will 
satisfactorily  supply  the  frothing  agent  required  by  the 
great  number  of  flotation  plants  in  the  West. 

A.sattainffi©iay  SuappHaes  <asadl  Peaces 

The  strong  demand  for  antimony  and  the  high  prices 
paid  for  it  resulted  this  year  in  a  very  large  increase  in 
the  imports  of  the  metal,  which  are  the  chief  supply  of 
the  market.  The  domestic  production  is  almost  negligible, 
and  though  that  has  been  stimulated  to  some  extent,  most 
of  the  metal  smelted  and  refined  at  our  wwks  is  from 
foreign  ore.  For  the  fiscal  year  ended  June  30  last,  the 
total  imports  into  this  country,  including  antimony  eon- 
tents  of  ore,  were  32,617,318  lb.,  this  quantity  comparing 
with  16,090,963  lb.  in  1914-15  and  13,163,629  in  1913-14. 
The  imports  of  1916  were  thus  more  than  double  those  of 
the  preceding  year.  There  were  some  reexports,  amount- 
ing m  in  Hi  to'  3,831,330  lb.,  so  that  the  net  imports  for 
the  year  were  28,785,988  lb.  These  compare  with  13,- 
972,082  lb.  net  imports  in   1915,  an  extraordinary  gain. 

As  exports  from  England  and  Frame  are  under  an 
embargo,  the  increased  supply  came  mainly  from  the  East. 
China  and  Japan  both  contributing,  though  China  fur- 
nished much  the  larger  share.  In  fait,  the  great  demand 
here  has  built  up  the  mining  and  smelting  industry  in 
that  country  to  an  extraordinary  degree.  The  English 
and  French  brands,  which  formerly  controlled  the  mar- 
ket here,  have  practically  disappeared,  and  the  current 
quotations  are  of  Chinese  and  Japanese  metal. 

Not  all  the  large  net  imports  are  retained  in  this  coun- 
try. A  considerable  quantity  is  used  in  the  manufacture 
of  munitions  and  is  exported  in  that  form.  Just  what 
the  proportion  is  cannot  he  determined,  since  such  exports 
are  not  recorded  as  those  of  antimony,  but  appear  under 
other  heads. 

The  imports  of  recent  months  have  been  so  large  that 
they  have  exceeded  the  demand,  and  prices  have  fallen 
from  a  high  level  of  45c.  per  lb.  down  to  12@12%c; 
but  they  are  still  considerably  above  the  6  or  7c.  which 
prevailed  before  flic  war. 

There  has  been  thus  far  general  quiet  in  the  labor 
employed  in  the  iron  and  steel  mills,  chiefly  because  most 
of  them  under  the  intelligent  leadership  of  the  Steel 
Corporation  have  kept  wages  up  to  a  pretty  high  level. 
The  settlement  of  the  threatened  railroad  strike,  how- 
ever, while  it  relieved  immediate  expectations  of  trouble 
from  the  steel  mills,  has  been  the  cause  of  some  appre- 
hension to  observers  in  the  trade.  What  they  fear  is 
not  a  strike  for  higher  wages,  but  a  demand  for  an  eight- 
hour  day.  This  would  be  very  embarrassing  under  pres- 
ent conditions.  The  greater  cost  of  production  entailed 
h\  substituting  three  shifts  for  two  could  be  carried  with 
prices  at  their  present  range.  The  difficulty  would  be  to 
find  the  men.  Labor  is  already  scarce,  and  it  would  be 
impossible  to  get  enough  additional  workers  to  carry  out 
the  change.  The  inevitable  result  would  be  a  curtail- 
ment of  production  and  disorganization  of  the  trade. 

;*; 

In  a  paper  recently  contributed  on  the  general  problem 
of  naval  warfare,  a  naval  officer  of  high  rank,  after  dis- 
cussing at  considerable  length  and  with  great  insight  the 
strategy  and  tactics  of  sea  conflict,  makes  this  statement: 


September  L6,  1916 


ENGINEERING   AM»  MINING  JOURNAL 


52  I 


"Battle  is  first  of  all  n  contest  of  character;  victory  will 
come  to  the  side  which  can  longest  sustain  the  will  to 
attain  it,  together  with  the  belief  of  ultimate  success." 
l'»\  <  hanging  the  word  "battle,"  this  becomes  a  perfei  ( 
definiti f  success  in  mining  or  any  other  line  of  en- 
lea  vor. 

;a; 

Copper  producers  were  greatly  relieved  in  reading  the 
nru  revenue  bill  as  finally  enacted,  to  find  that  there  was 
n. i  reference  therein  to  copper.  The  proposed  tax  on  cop- 
per was  dropped  by  the  Senate,  bu1  it  remained  in  the  bill 
a<  passed  b)  the  House  of  Representatives.  Therefore 
the  matter  had  to  be  adjusted  in  conference,     [nasmueh 

a>  this  highly  important  asure  had  to  be  put  through 

in  the  usual  slap-dash  way  of  the  i  losing  days  of  a  ses- 
sion, there  was  a  good  deal  of  uncertainty  as  to  what 
would  (Dine  out.  The  whole  business  was  something  like 
drawing  from  a  grab-bag.  Copper  producers  were  fortu- 
nate in  escaping  the  great  injustice  that  was  proposed  by 
the  House  of  Representatives  and  owe  a  debt  to  the  Sena- 
tors who  stood  up  in  their  behalf. 


William  V.  Pettit,  whose  death  was  announced  in  the 
Journal  a  few  weeks  ago,  was  a  well-known  mining  engi- 
neer, having  operated  in  Mexico  at  Parral  and  Santa 
Barbara,  in  Chihuahua,  and  at  Inde,  Durango,  between 
1900  and  1908.  He  was  horn  in  Philadelphia  in  Novem- 
ber, 1874,  was  graduated  from  Lehigh  University  in 
189.'!  and  was  killed  by  shrapnel  on  June  29,  1916,  in 
France  or  Belgium.  He  was  a  lieutenant  in  the  Royal 
Engineers,  of  the  British  Army,  having  enlisted  over  a 
year  ago.  His  family  has  received  a  letter  from  his  com- 
manding officer  highly  commending  him  as  a  brave  and 
efficient  officer. 

;■; 

A  California  correspondent  writes  us  that  he  ba- 
in the  papers  that  Jim  Gillis  (.Mark  Twain's  "•Truthful 
James")  took  several  hundred  dollars  from  his  ground  on 
Jackass  Hill.  Jim  owns  most  of  Jackass  Hill.  Our 
correspondent  continues  as  follows:  "In  early  days  the 
stage  road  passed  Jim's  house,  or  cabin,  I  should  say. 
The  old  miners  make  sourdough  bread,  and  Jim  had  some 
in  a  pan  trying  to  make  it  rise,  but  it  would  not.  so  he 
said,  'I'll  make  you  rise,  durn  you.'  He  put  the  pan  out 
under  the  oak  that  covered  the  stage  road  and  put  a  stick 
of  giant  powder  under  it.  As  a  result  the  dough  hung 
all  over  the  limbs  of  the  tree.  The  stage  came  along 
loaded  with  Eastern  women  and  'tenderfeet,'  looking  for 
any  old  curiosity  and  about  as  gullible  as  ducks.  A  lady 
asked  Jim  what  kind  of  a  tree  it  was  (Jim  is  a  sober- 
faeed,  dry  liar),  and  he  said,  'Madam,  that  is  a  bread  tree' 
'Really,  is  that  bread  we  see?'  'Oh,  yes.'  said  Jim.  ■you 
can  take  it  in  your  hands  anil  work  it  into  bread.'  Where- 
upon she  took  some  of  it  and  believed,  and  told  everywhere 
about  Jim  (iilli,-'  bread  tree  of  Jackass  Hill.  Old  Jim  is 
as  dry  as  ever  and  an  old  bachelor  about  65  years  o 
Jim  iives  most  of  the  time  at  a  hotel  in  Sonora.  Every 
Sunday  he  takes  a  crowd  of  women  admirers  to  dinner, 
and  he  amuses  them  with  his  dry  extravagances  of  early 
days.  He  keeps  the  whole  dining  room  in  an  uproar,  and 
many  go  there  to  eat  just  to  hear  him.     Mark  Twain's 


cabin  on  Jackass  Hill  is  preserved,  m  id  i  look, 

for  curiosity  sake.  Mark  played  poker  here 
in  early  days  in  the  I.  I  i  saloon— it 
i 

:•: 
The  t'mted  States   Metals   I:  I  lo.  h  in  the 

publication  of  a  "Safety  First"  periodical  that  bears  the 
significant  title  of  Ax-i-dent-Ax.  As  introduction,  or 
"turning  on  the  blast,"  a-  the  editor  puts  it,  I 

incut  of  principle   is   made  : 

"W  e  are  tin'  friends  of  a  man  only  whi 
of  him  and   help   him   to  express   the  verj    highest   and 
best  that  is  in  him.     We  believe  that  a  company   pa 
such  as  this,  should   visualize  to  both   management  and 
men  the  value,  the  imperative  aei  d,  the  possib  !  t\   and 
inspiration  in  each   to  attain   the  highest  efficiency. 

"  'The  world'  says  A.  T.   Mere] 
monwealther,  Tias  too  long  erroneon 
is   attractiveness,    nece    ity,    even    inevitability,    in    evil, 
laziness,  carelessness,  accidents,   inefficiency,   had    habits 
and  ignorance.     We  should  cultivate  the  art  of  depi 
that  which   is  wrong  of  all  power  and  of  showing  that 
only  that  which  is  right  and  strong  and  lovable  and  safe 
and  efficient  is  attractive,  sane,  necessary  or  acceptable.' 

•'We  want  to  make  the  Ax-i-denb-Ax  an  i 
the  things  in  the  plant  and  the  companj  thai 
breezy    and    newsy.      There    should    be    plenty    of 
wholesome    humor    throughout,    excluding    stingei 
questionable  personalities.    Sarcasm  or  hits  that  emb 
or  hurt  will  be  strictly  tabooed.    There  is  plenty  of  good 
to  be  said  about  everybody.     We  want  to  be  constructive 
rather    than    destructive    and    thus    create 
progressive  attitude   that  will   make  our   reader.-  think." 

The  object  is  a -     We  wish   the  editors  all   success 

in    their   effoi  ts    to   attain    it. 

In  the  event  of  svar  it  is  estimated  that  this  country 
would  need  approximately  40,000  tons  of  nitrogen  in  the 
form  of  ISO. OOO  tens  of  nitric  acid  per  year.  In  1915 
enough  bituminous  coal  was  mined  in  the  United  8 
h.  yield,  if  properly  treated,  l.ooo.ooo  ton-  of  nit 
which  could  produce  3, GOO. 000  tons  of  nitric  acid,  or, 
on    the    fori  is,    enough  -    of    war. 

Our  present  industrial  methods  of  coal  treatment  would 
recover  but  one-fifth  of  this  nitrogen  a.-  nitric  ai  d, 
or  in  one  year  enough  for  four  years  of  war.  if  we 
were  properly  to  expand  and  extend  these  industrial 
method-  and  appliance-,  and  also  further,  to  converl 
the  so-recovered  ammonia  into  nitric  acid.  To  make 
air-nitrogen  now  requires  about  $1,200  worth  of  plant 
for  each  ton  of  nitrogen  recovered  per  year,  or  60c.  of 
plant   per  pound  en    per   year,   as   nitric   acid. 

In  this  form  nitrogen  is  worth  about  32c.  per  lb.     The 
apparatus  for  recovering  our  coal-nitrogen  a-  ammi 
and   then   converting   it  into  id   is  not  so  ex- 

pensive.    Germany  lias,  since  the  beginning  of  the  war. 
ed     her    annual    output    of    air-nitrates    by    about 
100,000  ton-  oi  or  about   '."  L.  time-  our 

.Imt  by  methods  far  more  e- 
than  those  open  to  us.  In  view  of  the  dormant  i 
supplies  of  our  coal  beds  and  the  new  methods 

e,f    to    make    those    supplies    available    to    i 
agricultural   and   industrial   uses,  we  can  all    fe 
easier  as  to  our  future  nitrogen  sources.   This 
source  has  not  had  much  attention  before. 
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Thi  quarterly  reports  of  Utah  Copper,  Nevada  Con- 
solidated, Chine-  and  Ray  have  shown  great  increases  in 
c  production  and  also  in  net  earnings.  Utah  copper 
-  a  total  production  of  18,384,929  lb.  of  copper 
during  the  second  quarter  of  1916,  the  monthly  output 
being  14,557,282  lb.  for  April,  15,950,215  lb.  in  May 
and  17,877,432  lb.  in  June,  showing  a  gradual  increase 
for  each  month  of  the  quarter.  The  average  monthly 
production  was    16,128,309   lb. 

A  total  of  2,758,500  tons  of  ore  was  treated  at  both 
plants,  the  tonnage  handled  and  the  gross  output  of 
copper  being  the  largest  for  any  quarter  in  the  history 
of  the  company.  The  average  grade  of  the  ore  milled 
L.3810^  copper,  and  the  average  extraction  was 
63.51%.  The  average  cost  per  pound  of  net  copper 
produced  during  the  quarter,  after  allowing  for  smelter 
deductions  and  crediting  miscellaneous  income  from 
Utah  operations  only,  including  Bingham  and  Garfield 
Railway  earnings,  use  6.726c.  The  total  net  profit  was 
$9,958,317,  from  which  $4,873,470  was  paid  in  dividends, 
leaving  a  net  surplus  of  $5,084,847.  The  earnings  were 
computed  on  the  basis  of  26.758e.  per  lb.  for  copper, 
no  unsold  being  on  hand  at  the  end  of  the  quarter. 

The  Nevada  Consolidated  Copper  Co.  for  the  same 
period  produced  2-1,091,021  lb.  of  copper,  the  monthly 
production  being  7,716,101  lb.  in  April,  7,723,148  lb.  in 
May  and  8,651,772  lb.  in  June.  During  the  quarter 
1,094,879  tons  of  Nevada  Consolidated  ore.  averaging 
].:,;',;  copper,  was  milled,  88%  coming  from  the  open- 
pits,  and  12r.;  from  underground  workings  of  the  Ruth 
mine.  In  addition.  5,084  dry  tons  of  Giroux  Consoli- 
dated Mines  Co.  ore  was  milled  during  the  quarter.  The 
cost  of  copper,  including  Steptoe-plant  depreciation  and 
all  charges  except  ore  extinguishment  and  after  crediting 
all  miscellaneous  earnings,  was  8.51c.  per  II).  The  out- 
come is  figured  on  a  copper  price  of  27.23c.  per  lb.  for 
the  quarter,  no  copper  available  for  delivery  remaining 
unsold.  The  earnings  amounted  to  $4,853,945,  and 
i  i*  i  deducting  dividend  No.  26  and  extra  dividend 
Xn.  .").  amounting  to  $1,499,593,  the  net  surplus  for  the 
quarter  remained  at  $3,364,352. 

Chino  Copper  Co.  produced  during  the  second  quarter 
ol  L916  a  total  of  L8,099,182  lb.  ol'  copper,  an  average 
monthly  nut  put  of  6,033,061  lb.  The  monthly  produc- 
tion was  1,496,270  II'.  for  April,  6,359,294  lb.'  for  May 
i,243,618  lh.  for  June.  In  addition  to  the  copper 
ered  by  milling.  ">s.;  is  Hi.  was  recovered  from 
precipitation  plants  at  the  mine,  making  a  total  produc- 
tion from  all  source-  id'  18,157,923  lb. 

The  total  ; not  of  ore  milled   for  three  months  was 

100  tons,  the  average  copper  content  of  the  ore 
:  bi  ing  L.79%.  The  recovery  per  ton  of  ore  milled 
for  the  three  months  was  22.99  lh.,  ami  there  was  pro- 
'i  <;•.'.'.'  ii  tons  of  concentrates,  averaging  11.54% 
copper.  'I '<;■  cosl  per  pound  of  net  copper  produced  for 
the  quarter,  after  allowing  for  smelter  deduction  and 
ting  meous  income,  was  8.89c.     The  net 

profit  and   i  -  income  amounted  to  $3,221,969, 

and  dividend  55,    leaving  a   net    sur- 

plus of  $1,264,5  \  Ei  nigs  are  based  on  27.49c.  per 
II).  for  eop; 

The  Ray  Con  o  ,    Co.  during  the  second 

ter  of    L916  3,667,664  lb.  of  copper,  an 

age  of  6,222,555  th.     The  monthly  pro- 


duction was  6,162,11'!  lb.  in  April.  6,106,657  lb.  in  May 
and  6,398,890  lb.  in  June.  A  total  of  503,574  lh.  o{ 
copper  in  addition  was  contained  in  ore  shipped  direct 
to  the  smelter,  making  a  gross  total  production  of 
19,171,238  lh.  The  total  ore  milled  for  the  quarter  was 
865,300  dry  tons,  averaging  1.5;!)"';  copper.  The  average 
net  cost  per  lh.  of  all  copper  produced  for  the  quarter 
was  10.507c.  This  includes  a  charge  of  121/oC.  per  ton 
of  ore  milled,  foi-  the  retirement  id'  mine-development 
cost,  hut  is  after  crediting  dividends  of  the  Ray  &  Gila 
Valley  R.R.,  revenues  from  gold  ancl  silver  produced, 
and  other  miscellaneous  incomes.  Earnings  are  based 
on  a  price  of  28.067c.  per  lb.  for  copper.  The  total 
net  operating  profit,  including  miscellaneous  income, 
amounted  to  sd.242.542,  from  which  a  dividend  of 
$788,589  Mas  paid,  leaving  a  net  surplus  over  dividend 
requirement  of  $2,453,953. 

In  these  reports  it  is  shown  that  all  records  were 
broken  for  copper  production  which,  under  the  stimulus 
id'  high  prices,  resulted  in  the  maximum  endeavor  being 
directed  toward  metal  output.  The  high  output  for  the 
second  quarter  was  remarkable  in  itself,  but  the  prospect 
of  these  companies  was  even  more  remarkable,  since  it 
was  expected  that  even  greater  production  -would  be 
accomplished.  That  this  prophecy  was  well  founded  is 
shown  in  the  July  output,  which  for  the  four  companies 
mentioned  amounted  to  42,557,354  lb.  of  direct  produc- 
tion, as  against  40.171,612  lb.  of  direct  production  for 
June.  Both  the  Utah  and  Ray  again  broke  their  records 
in  July.  The  production  for  the  four  companies  was : 
For  Utah.  20,302,228  lb.:  for  Nevada  Consolidated, 
8,537,231  lh.;  for  Chino,  0,883,403  lb.;  and  for  Ray, 
6,834,492   lb. 


Fs°&nafe  McMillans 

Frank  McMillan  Stanton  died  in  Xew  York.  Sept.  11, 
aged  51  years.  Practically  all  his  life  identified  with  the 
Lake  Superior  copper  country,  he  was  one  of  the  best- 
known  operators  in  that  region  and  was  recognized  as  an 
a  hie  successor  of  his  father.  He  was  a  son  of  John  Stan- 
ton, so  widely  known  as  one  of  the  chief  representatives 
of  the  copper  industry  in  this  country.  His  mother  was 
Elizabeth  R.  McMillan,  of  an  old  New  York  family.  He 
was  bora  in  New  York  in  1865  and  was  brought  up  in 
the  public  schools  of  the  city  and  in  the  School  of  Mines 
of  Columbia  University,  from  which  he  graduated  in 
1887.  For  about  two  years  he  worked  as  a  mine  sur- 
veyor and  assayer  and  then  decided  to  embark  in  the 
mining  field  on  his  own  account,  which  he  did  success- 
fully. Soon  after,  he  was  offered  a  position  with  the 
Atlantic  Mining  Co.,  of  which  his  father  was  president, 
and  In  a  short  time  rose  to  the  position  of  superintendent, 
which  he  held  for  over  20  years.  His  work  with  the 
Atlantic  was  hard,  as  is  well  known.  The  mine  was  one 
of  the  lowest-grade  exploitations  in  the  Lake  Superior 
region,  and  the  closest  economy  and  most  careful  work 
were  needed  to  make  it  pay.  This  was  attained  under  the 
management  of  Mr.  Stanton  and  his  father,  and  for  years 
the  company  was-  able  to  pay  dividends  on  a  copper  re- 
covery that  many  engineers  would  have  regarded  as 
entirely  insufficient.  The  mine  held  the  record  for  low 
cost  of  production  for  many  years  and  has  probably 
never  been  surpassed  for  (dose  and  careful  management. 
While  engaged  in  this  work  Mr.  Stanton  was  called  upon 
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to  ad  in  an  advisor}  capacity  to  several  other  mines, 
among  t  hem  the  Wolverine  and  Mohawk. 

He  retired  as  super intendenl  of  the  Atlantic  in  L910 
on  accounl  of  ill  health  and  went  to  Europe  for  a  rest; 
visiting  many  Continental  countries  and  inspecting  a 
Dumber  of  mines.  He  remained  abroad  for  aboul  three 
years,  returning  in  excellent  health,  and  in  19]  I  was 
made  treasurer  of  the  Wolverine  and  Mohawk  mining 
companies,  to  which  were  afterward  added  the  Michigan 
and  the  White  Pine  Extension  companies,  all  of  them 
being  under  his  active  supervision.  The  Wolverine 
especially  was  a  marked  contras!  to  the  old  Atlantic,  its 
property  including  some  of  the  richesl  lodes  in  the 
region.  Mr.  Stanton's  knowledge  of  mining  methods  and 
also  of  market  conditions  wen'  apparent  in  the  manage- 
ment of  the  newer  companies.  He  was  also  directly  in- 
terested in  the  management  of  the  Michigan  Smelting 
Co.,  winch  treated  the  output  of  his  several  copper  com- 
panies, being  a  director  of  that  company  from  its 
formation. 

Outside  of  his  copper  properties,  Mr.  Stanton  was 
president  of  the  Fort  Mountain  Talc  Co.  in  Georgia, 
which  was  a  successful  enterprise.  He  was  a  director  of 
the  Ohio  &  Kentucky  R.R.,  which  penetrates  the  Ken- 
tucky coal  region,  and  was  also  interested  in  the  Copper 
Range  Co.,  which  opened  mines  on  the  smith  range  in 
the  hake  Superior  country.  In  addition  to  his  com- 
mercial interests,  he  was  ven  active  in  social  and  profes- 
sional life.  He  was  a  member  of  the  American  Institute 
of  Mining  Engineers,  the  American  Society  of  Civil  En- 
gineers, the  American  .Society  of  Mechanical  Engineers, 
the  American  Chemical  Society,  the  Lake  Superior  Min- 
ing Institute  and  many  other  technical  societies.  He 
took  an  active  part  in  the  present  movement  for  national 
preparedness.  He  was  also  a  member  of  many  clubs  and 
social  organizations.  He  residence,  which  for  many 
years  was  in  Houghton,  Mich.,  had  been  in  recent  years 
in  New  York  City,  and  he  also  owned  a  summer  home  at 
Whitestone  on  the  north  shore  of  Long  Island. 

No  one  else,  except  perhaps  his  father  and  his  brother, 
John  II.  Stanton,  has  been  better  known  or  more  closely 
identified  with  mining  in  the  Lake  Superior  country  than 
was  Frank  M.  Stanton,  and  lie  will  he  widely  missed. 

Coppes*  lira  ttlh©  W&.1?  KfoiHtlfe. 

Seven  members  of  Dr.  1!.  M.  Anderson's  party,  south- 
ern branch  of  the  Stefansson  Canadian  expedition  into 
the  far  North,  arrived  in  Seattle,  Wash.,  a  d'w  days  ago, 
whence  they  will  leave  soon  for  Ottawa,  to  make  their 
report  to  the  Canadian  Government.  According  to  the 
New  York  Evening  Post.  Sept.  12,  1916,  Dr.  Anderson 
said: 

We  were  instructed  to  survey  the  copper  deposits  al- 
ready known  and  seek  new  ones.  Every  explerer  from  the 
earliest  times  has  noted  that  the  Eskimos  east  of  the 
Mackenzie  used  knives,  spearheads,  and  other  weapons 
and  utensils  hammered  from  copper,  and  the  Coppermine 
River,  which  empties  into  the  Antic,  got  its  name  from 
mineral  discovered  many  years  ago.  Wo  found  on  Cor- 
onation Gulf  and  Bathurst  Inlet  vast  deposits  of  copper 
ore  of  low  grade.  We  were  not  equipped  to  undertake 
mining  operations,  but  upon  the  sides  of  cliffs  we  could 
measure  the  depth  of  successive  flows  of  amygdaloidal 
lava  containing  native  copper.    An  Eskimo  brought  to  us 


■'  liM"i r  ei  weighing   In  II..    There  weri 

the   lava   that    bad   been    filled    with   pure   ... 

geologist,  Mr.  O'Neill,  took  •  .hid, 

will   bi  i !.    ,ii  ade   i 

an  .i   of  oiv    in    3Jj  Li,      Thj 

adian  to  be  publisl  ed  bi   a 

The  on-  had  mai  ,    |.., 

Superior  copper  roi  k.     lie    «r0rl 

and    is   near   navigabh    water.      It    would   he    feasible,   t,, 
i  onstrui  i  M  railroad  from  the  Mai  ki  i    ie  R    -    .    .  ! 
navigable  five  months  of  the-  year,  to  Gn  at    Bear  La 
"hell  also   i-   navigable  much  of  the  year.     A    Eui 

railroad  line  Id  he  built   from  the  lake  to  the  copp 

fields,  enabling  the  tran  portation  ol    the  ore  to  the  in- 
( lanada  bj   w&i  of  the   il 

Our  headq  f  ]  lolphin 

and  i  i  .  which  run  out  of  the  wesl  end  of  the 

Coronation  Cull'.     We  took  ough  lum- 

ber tic  build  a  house.    Along  th..  beai  he 
enough  small  driftwood  to  beep  us  in   fuel,  but   we  also 
used  coal  tint  we  look  north  with  us.    There  is  woi 
eoal  within  10  miles  of  Franklin  Bay,  on  the  Arctic.   Tin- 
coal  outcrops  in   ra\  me-,  veins  several   feci   tlii 
ound. 

HEW  PATEHTS 


United  Slates  patenl  peciflcations  ii  ted  below  may  be 
obtained  from  the  "Engineering  ami  Mining  Journal"  at  25c. 
each.     British   patents  an  at     10c.   each. 

ACIDS — Process  of  Making  Mini  Henry  Howard, 

Brookline.   Mass.      (U.    S.  No.   1.18 

AGGLOMERATING— Pi iting    Finely   Di- 

vided   Granular    or    Friable    .Materials.      Ad.dphe    Victor    Marie 
Kroll.  Luxemburg.      (U.  S.  No.   1,196,705;  Aug    29,    1916.) 

ALUMINOUS   PIGMENT  and   Painl       Oscar  Warren  Picker- 
ing.    Springfield,     .Mass..     assignee      i 
ment  Co.      (U.  S.   No.   1,195,604;  Aug.  22, 

ALUMINUM — Composition    oi     Watte       to    bi 
Welding   and    Soldering    of    Different    Articles   Construct' 
Aluminum  Onlv.      Robert   Lee    Weatherford,    Fori    Worth,   Tex. 
c  U,   S.  No     •      i     I  Lug.         L916.) 

BLAST-FURNACE  TOP.  William  II.  Bailey,  Gary,  Ind. 
(U.  S.  No.   1.193,750;  Aug.   S,   1916.) 

BLASTING — Method  of  Channeling  and  Severing-  by  Blast- 
ing. Tere  A.  Check.  Chicago,  111.  if.  S.  No.  1,195,781;  Aug. 
22,    1916.) 

CHARGING    APPARATUS  n    Transporting 

Apparatus,    more    Especially    Intended    for    Charging    Art 
into  Furnaces  and    Withdrawing  Wellman, 

Seaver  &  Head,  Ltd.,  and  F.  G.  Smith    Londoi      I   i      '    I  (B    It 

No.    19,597    of    1914.) 

CLASSIFYING — Process    .  for    Sizing    or 

Classi  I  '■  d.    Sutton,    w 

L.  Steele,  and   Edwin  G.  Steele,   Dallas.  Tex.      (U.  S.  Nos.   1.196,- 
047  and    I 

CONCENTRATING  Sandie,    Thes- 

salon,  cut.      U\  S.  No.    1   I  916.) 

DRILL — Pump   Drill       Georgi     H.  Gilm         i  ont,  N.   H.. 

assignor,    b]     ents,    to   Sulln  ry    Co.. 

Boston.   Mass.      ""    S.   No.  22,    1916.  I 

DRILL— Rock   Drill.     Moses  Arthur  K  nd,  Calif. 

T.    s     No  9     178;     Ul|      22      1916. 

DRILI Rock    Drill.     Niels  C.   Mickelson     Di 

signor   to  The  Denver  Roc        Drill  Dc 

Colo       -  !  29.    1916  l 

DRILI.    BITS      Rock-Drill    Hits    and    Chucks.      F.    C.    Mac- 
o,  I      if      c  n     I    No.  2,473  of  1915  I 

DRILLING— Improvements     in     Rock-Drilling     and     Other 

...    Tools.     J.    I  liannesburg. 

and     J.     Thirlwell,     Anston,     Transvaal,     So.     All 

Drilling    Apparatus.      William    A.    Smith. 
Denvei     Colo  nor  to  Thi    Denvei    Rock    Drill  Manufactur- 

U.    S.    No.    1,196.041    and    605;    Au( 

1  9  I  6  i 

Means     for     Drills.       Daniel     S. 

Denvc        C  Thi      I 

ing    Co.,    Denver,    Colo.       (U.    S.    No.    1,196,052;    Aug.    29, 
1916.) 

CRIC  SMELTING — Apparatus  for  Preventing  Sinter- 
ing in  El  Edward  Salmon  Berglund,  Troll- 
hattan,   s                                 Mo.  1,196  2  >2  2  I,    1916.) 

ELECTRIC    SMELTING — Process    of    Securing    Mi  I 
Ores.     James   Henry   Reid,   Newark,   N.  J.      (U.   S     N 
Aug.    22.    1916.) 

FUMES — Apparatus  for  Utilizing  the  Heated  Fumes  from  a 
Smelr  -  iatham.    111. 

Aug.    29,    1916  i 
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<  barles  \\  .  Johnston  is  now  at  Portsmouth,  Va. 

T.  L.  Lee  recently  in  New  York  is  now  at  Shanghai, 
China. 

.1.  »I.  HcCUntock  has  gone  from  Altadena,  Calif.,  to  Ox- 
ford,  Ohio. 

Ray  B.  Anderson,  recently  in  Xew  York,  is  now  at  Soldier 
Summit,  Utah. 

Charles  A.  Randolph,  lately  in  Cuba,  is  now  at  Kirkland 
Lake,   Ontario. 

H.  L.  Mead  is  now  at  Trinity  Center,  Calif.  He  was  re- 
cently in  New   York. 

George  Watfein  Evans,  Seattle,  Wash.,  is  in  the  interior  of 
Alaska   on  professional  business. 

J.  M.  Lovejoy  has  joined  the  staff  of  geologists  of  the  Pro- 
ducers'   Oil    Co.,    Billings,    Montana. 

Edward  J.  Montonlieu  recently  at  the  United  States  Mint  in 
Philadelphia   is  now   at   Havana,   Cuba. 

H.  P.  Prather,  recently  at  Section  30  mine  on  the  Vermilion 
Range  in  Minnesota,  is  now  at  Cleveland.   Ohio. 

Hubert  S.  Lewis,  formerly  at  Stanford  University  in  Cali- 
fornia,   is   now    at    the   University    of   Utah   at   Salt   Lake   City. 

James  R.  Stack  is  now  with  the  American  Smelting  and 
Refining  Co.  at  Maurer,  X.  J.  He  was  recently  at  Balti- 
more. 

II.  P.  Sweeney  formerly  at  Stroudsburg,  Penn.,  is  now  su- 
perintendent of  the  Fort  Montgomery  Iron  Co.,  Fort  Mont- 
gomery,  N.   Y. 

\elson  Diekermaii  has  left  San  Francisco  on  an  examin- 
ation trip  in  Bolivia  and  Chile.  He  expects  to  be  back  about 
the  first  of  December. 

Francis  Church  Lincoln,  director  of  the  Mackay  School  of 
Mines,  Reno,  Nev.,  recently  returned  from  Bolivia  where  he 
had  been  for  several  months. 

Paul  O.  Wels  is  at  La  Fundicion,  Peru,  where  he  has 
erected  a  concentrator  for  the  Cerro  de  Pasco  Mining  Co.  to 
test  their   ores   by  gravity   methods  and   flotation 

P.  J.  Freeman  has  resigned  from  the  professorship  or 
applied  mechanics  in  Kansas  State  College  to  become  engi- 
neer of  tests  for  the  Pittsburgh  Testing  Laboratory. 

Adolph  t;.  Carlson,  mechanical  engineer  since  1907  and 
formerly  superintendent  of  the  Sandusky  Portland  Cement 
Co..  is  appointed  chief  engineer  of  the  Universal  Portland 
Cement  Co. 

Pope  Yeatman  and  Edwin  S.  Berry  announce  that  they 
have  opened  offices  at  111  Broadway.  New  York,  Suite  1108- 
1110,  and  will  take  up  independent  work  as  consulting  min- 
ing engineers. 

Henry  ti.  Ferguson,  of  the  U.  S.  Geological  Survey,  of 
mgton,  D.  C,  is  in  the  Mogollon,  N.  M.,  camp  gather- 
ing material  for  a  geological  folio  and  other  complete  data 
of  the  district. 

(i.  K.  Painter,  chief  metallurgist  of  the  General  Chemical 
Co.,  and  the  Nichols  Copper  Co.,  New  York,  and  W.  E.  Hill, 
general  manager  of  the  Pulaski  Copper  Co.,  of  Virginia, 
have  been  inspecting  the  copper  deposits  at  Mine  Center, 
Ontario. 

Hon.  A.  B.  Hudson  and  Hugh  MoNair,  of  the  Public  Util- 
ities department  of  Manitoba,  and  J.  A.  Campbell,  commis- 
sioner for  Northern  Manitoba,  have  gone  to  make  a  survey 
of  the  resources  of  the  territory  extending  from  The  Pas  to 
Hudson   Bay. 

Capt.  .1.  H.  Hodgson,  former  mine  inspector  of  the  Cop- 
per Queen  mines  at  Bisbee,  Ariz.,  has  accepted  a  position 
on  the  consulting  staff  of  the  Phelps-Dodge  corporation.  His 
time    will    i  ween    the   various    properties   of   that 

company  in  an  advisory  capacity. 

Frank    II.    Sistermans,    mining    engineer    of    El    Paso,    Tex., 

has  returned  from  a  bi  p  to  northern  Mexico  and  will 

again   leave     !  hortly  to  investigate  several  mining 

propositions    for    .  s.      He    expects    to    be    back    in 

in  about  three  or   four  weeks. 

Charles    \.  Randall  igned  his  position  as  mill  super- 

intendent with   til.  Gold   Mines.  Ltd.,   to  accept   a 

position   with   Mesf  Burns,   mining  engineers  ol 

New   York,   in   the  lerintendent   of  construction 

and  operation  of  two  cyanide   plants  in  Cuba. 


J.  Bruce  Wallace  mining  engineer  at  the  Reeder  mine,  near 
Bessemer,  Ala.,  was  killed  in  the  mine  Aug.  26  by  a  fall  of 
rock.  He  was  35  years  old  and  lived  at  Birmingham,  Ala. 
He  had  been  at  the  Reeder  mine  for  three  years. 

Judge  I).  C.  Beaman,  a  former  vice-president  and  one  of  the 

organizers  of  the  Colorado  Fuel  and  Iron  Co.,  died  in  Denver, 
Sept.  S,  aged  77  years.  He  was  widely  known  as  a  lawyer 
and  sportsman,  being  one  of  the  organizers  and  a  former 
president  of  the  American  Trotters'  Association.  Judge  Bea- 
man was  a  friend  of  John  D.  Rockefeller,  and  assisted  John 
C.  Osgood  in  forming  the  Colorado  Fuel  and  Iron  Co.,  with 
which  he  served  for  25  years,  retiring  in  1910  when  general 
attorney.  He  was  a  veteran  of  the  civil  war.  Judge  Beaman 
left    a    widow,    three    sons   and   a   daughter. 

Charles  S.  Prosser,  head  of  the  department  of  geology  in  the 
Ohio  State  University  at  Columbus,  was  found  dead  Sept.  12, 
in  the  Olentaugy  River.  He  was  50  years  old.  Professor 
Prosser  was  a  graduate  of  Cornell  University,  and  before  go- 
ing to  Ohio  was  instructor  at  Cornell.  Washburn  College, 
Topeka.  Kan.,  and  at  Union  College.  He  was  the  author  of 
more  than  a  dozen  books  on  geology  and  was  a  Fellow  in 
the  Geological  Society  of  America.  He  had  many  relatives 
in  New  York.  Professor  Prosser  was  an  assistant  geologist 
of  the  United  States  Geological  Survey  and  of  the  State 
Geological  Surveys  of  Kansas,  New  York,  Ohio  and  Maryland. 


American  Iron  :ind  Steel  Institute — The  eleventh  general 
meeting  will  be  held  at  St.  Louis  on  Friday  and  Saturday, 
Oct.  27  and  2S.  This  will  be  the  first  meeting  of  the  Institute 
west  of  the  Mississippi,  and  a  large  attendance  is  antici- 
pated. 

Colorado  School  of  Mines — George  J.  Young,  formerly 
of  the  University  of  Nevada  and  of  the  University  of  Min- 
nesota, is  the  new  head  of  the  Metallurgical  Department; 
while  Claude  E.  Van  Nuye  will  head  the  Physics  Depart- 
ment. A  new  department  of  English  and  Foreign  Languages 
will  be  under  Prof.  Carrol  G.  Dolman.  The  college  year  began 
Sept.  5,  with  a  large  attendance. 

Colorado  Scientific  Society,  at  its  meeting,  Sept.  2,  dis- 
cussed the  subject  of  "Smoke  Abatement,"  the  speakers  be- 
ing Henry  Read,  chairman  of  the  Denver  Art  Commission, 
Dr.  J.  A.  Amesse.  Lewis  B.  Skinner,  superintendent  of  the 
Western  Chemical  Mfg.  Co.;  and  Edward  A.  West,  chief  engi- 
neer of  the  Denver  Tramway  Co.  The  subject  was  handled 
with    special    emphasis    on    the    local   Denver   conditions. 

National  Safety  Council — The  annual  meeting  will  be  held 
at  the  Hotel  Statler,  Detroit,  Mich.,  Tuesday,  Oct.  17.  with 
the  opening  session  at  10  a.m.  The  third  annual  report  of  the 
secretary,  W.  H.  Cameron,  which  will  be  presented  at  that 
time,  devotes  itself  in  part  to  the  record  for  the  year  1915-16. 
The  council  started  work  in  October,  1913,  with  $1,400  and 
40  members.  At  the  end  of  June.  1914,  there  were  731 
members  and  at  the  end  of  the  second  fiscal  year  1,211  mem- 
bers. The  present  membership  is  2,120,  with  over  10,000  rep- 
resentatives   and    3,500,000    employees. 

Iron  and  Steel  Institute — The  autumn  meeting  will  be  held 
in  London  Sept.  21  and  22,  at  the  building  of  the  Institu 
tion  of  Civil  Engineers,  Great  George  St.,  Westminster.  The 
following  is  the  list  of  papers  that  are  expected  to  be  sub- 
mitted   for    reading    and    discussion: 

1.  H.  Brearley:     "Some  Properties  of  Ingots." 

2.  Prof.  E.  D.  Campbell:  "Influence  of  Heat-Treatment 
on  the  Thermo-Electric  Properties  and  Specific  Resistance  or 
Carbon    Steels." 

3.  Dr.  H.  M.  Howe  and  A.  G.  Levy:  "Heat  Treatment  ot 
Eutectoid    Carbon    Steels." 

4.  J.   N.   Kilby:      "Steel  Ingot  Defects." 

5.  Herbert  K.  Scott:  "Manganese  Ores  of  the  Bukowina. 
Austria." 

6.  Dr.  J.  E.  Stead:  "Influence  of  Elements  on  the  Prop- 
erties of  Steel." 

7.  Dr.  J.  E.  Stead:  "Notes  on  (a)  Nickel  Steel  Scale,  (b) 
On  the  Reduction  of  Solid  Nickel  and  Copper  Oxides  by  Solid 
lion,     (c)  c'n  Effect  of  Blast  Furnace  Gases  on  Wrought  lion.' 

S.      G.   R  Zimmer:  "Use  of  Meteoric  Iron  by  Primitive  Man." 
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»  \  \   in  v  m  isi  ,) — >tin.  i: 
The  Coast  OH  Fields  are  attracting   attention  and   more   in- 
terest  is   being   shown    in   nil   development,    according    ti 
.Mining    Bureau    reports,     than    al     any     time    during     the    last 
three  or  four  years,  especially  in  drilling  in  outlying   districts. 
Several    wildcat    wells  are   being    drilled    in    the   Santa 
Ventura    ami    Los    Angeles    regions.      There    is   little    or    no   in- 
dication  of  such   rash   and    ill-timed    i m    conditions   as   ex- 
isted  several  years  ago  leading  to  overproduction  and   wasted 
money.      Reports    received    by    tin-    bureau    show     7    nev>     wells 
started    during    the    week    ended    Aug.    19,    making    a    total    of 
483  -me.-  tii.-  first  of  tni                 Twenty  wells  are  reported  foi 
tesl  of  water  shutoff,  four  foi   deepening  or  redrilling  and  two 
for  abandonment. 

Trinity  Count;  Dredging  Field  is  receiving  much  atteri 
tion  this  year.  Prospecting  is  l.eine,  actively  conducted  with 
churn  drills  and  shafts  on  a  number  of  stre s  and  construc- 
tion of  several  dredges  is  under  way.  '  'n  Coffee  Creek,  the 
hull  of  the  9  cu.ft.  steel  dredge  of  the  racific  Gold  Dredging 
Co.,  has  heen  completed,  and  is  expected  to  be  in  active  oper- 
ation before  winter.  The  dredge  is  being  constructed  under 
difficulties,  as  every  plate,  bolt,  and  piece  of  machinery,  to 
say  nothing  of  the  supplies  for  a  large  camp,  have  to  be 
hauled  60  mi.  by  mule-team  over  a  mountain  road.  The  com- 
pany has  about  300  head  of  stock  in  service,  and  over  30 
wagons  on  the  road.  Recently,  wagons  transporting  the 
tumbler  went  over  the  bank,  dropping  a  steep  130  ft.  down 
the  gulch  and  carrying  with  them  14  mules  and  the  driver. 
Fortunately  the  driver  and  mules  escaped  injury,  but  the 
two  wagons  carrying  the  load  were  badly  wrecked.  The 
dredge  hull  is  163 'i  ft.  long  and  63  ft.  wide.  Three  drills  are 
in  constant  operation  testing  the  ground  in  the  path  of  the 
dredge.  They  are  putting  down  an  average  of  one  hole 
every  two  days  to  a  depth  of  from  40  to  50  ft. 

Firwt- Aid  anil  Mine-Rescue  Contests  at  the  California  State 
Fair  on  Sept.  6  attiacted  a  large  numbei  of  visitors  who  had 
never  seen  a  similar  demonstration.  Some  of  the  spectators 
believed  it  was  a  motion-picture  show,  alternating  with  tin- 
horse  races,  the  polo  exhibition,  trapeze  stunts  and  airship 
demonstrations.  So  they  were  at  least  pleased  in  the  way 
that  one  is  pleased  with  variety  in  vaudeville.  Occasional 
doubts  were  expressed  whether  the  men  were  real  miners. 
The  small  attendance  of  mine  owners  and  miners  who  should 
be  vitally  interested  in  the  contests  was  no  doubt  largely  due 
to  the  destruction  of  the  exhibit  pavilion  by  fire  on  Sepl  - 
The  mining  and  most  of  the  other  exhibits  were  housed  In 
this  building  and  nothing  was  saved.  Many  visitors  from  the 
mining  counties  who  mighl  have  been  attract.,!  to  the  min- 
ing exhibits  did  not  visit  the  fair.  The  California  Metal  Pro- 
ducers Association,  under  whose  auspices  the  contests  wen 
given  and  the  State  Industrial  Accident  Commission,  assist- 
ing, were  largely  represented.  The  first-aid  prizes  went  to 
teams  of  the  Kennedy  Mining  and  Milling  Co.  of  Amador 
County;  Empire  Mines,  of  Nevada  County,  Argonaut  Mining 
Co.,  of  Amador  County.  Their  scores  were  99.7.  99.2.  97  2 
respectively.  There  were  9  teams  in  the  contest.  In  the 
one-man  event  the  Empire  Mines  team  won  with  a  score  of 
100;  in  the  two-men  event  the  Mammonth  Copper  Mining  Co. 
leant  won  with  a  score  of  100.  The  mine-rescue  contest  was 
between  the  following  teams,  named  in  the  order  of  the  re- 
sults. Empire  Mines.  89.4;  Mammoth  Copper  Mining  Co.  v>  ;. 
North  Star  Mines.  74. v  This  is  the  second  annual  field  meet 
for  California  miners  conducted  by  the  California  Metal 
Producers  Association  and  the  State  Industrial  Accident  I 
mission.      The    men    showed    commendable    improvement. 

The  Moral  Cleanup  of  Keeler,  In-,.  County,  in  the  past 
week  was  a  lesson  to  the  lawless  element  that  has  donti' 
the  camp  ever  since  the  Cerro  Gordo  and  other  mines  have 
resumed  profitable  operation.  In  this  section  the  Inyo  De- 
velopment Co.  and  the  Natural  Soda  Products  Co.  have  been 
increasing  the  output  of  Owens  Lake  products  and  the  Saline 
Valley  Salt  Co.  has  been  active.  The  industrial,  law-abiding 
men  of  the  district,  having  learned  that  prohibition  does  not 
prohibit  and  that  dry  towns  are  often  wots.-  thin  wet  con- 
cluded to  get  rid  of  the  liquor-drinking  element  as  the  best 
means  of  dealing  with  the  dealers  in  intoxicants.  Things  hart 
reached  such  a  condition  that  an  honest  man's  lit.-  was  not 
safe  and   the   vigilantes  started    in   to   make  a   cleanup        !' 


■  ion,-   without    the  aid   of  tin  dli I    - 

PI   CUlil id.       in      tl 

and   ii'  n  the  last  10 

'ii.-   have   been   won  by   the  law-and- 
o  payii 

i  n.i  ing    t  in     \v.  atei  n    k.-.i.  ration    it 

1  rOldfll   1.1      -,  effl    it     to     shut     off     Mi. 

supplj    and   electric   lighi   and   power,    that    have   tl 

in   Inyo  County,   was   frustrated   by   the   vigilantes  of  Bishop. 

K.-ei.  i   has  now   saved     i   ell   and  the  Owens  Lake  region  from 

a    posslbli error    and    bloodshed.      To    thi 

Randsburg    is   "dry,"  and    In   its  dry   state   there   ha 

an   intimation   ol   peevishness  on  the  part  of  the  had   .  i- 

But  if  necessarj    Randsburg,  Johannesburg,  Atolia  and 

will   soon  get  tog.i  lean   up  their  part   of  the  desert. 

BUTTE — Sept.  7 
Butte's  \ugiiNi  Payroll  !s  .lose  to  the  $3,000,000  mark;  with 
tin  iverage  pine  of  copper  for  the  month  of  August  al 
26.12c.  per  lb.,  the  August  wage  scale  of  the  Butte  mining 
companies  will  be  Increased  25c.  per  day  over  the  previous 
months'  scale,  probably  making  the  August  roll  the  largest 
in  the  history  of  the  Butte  district.  The  Anaconda  com- 
pany alone  will  distribute  $1,630,000  in  wages  to  Butte 
employees.  To  this  should  he  added  the  smelter  payrolls  of 
||  at  tin-  Washoe  works  in  Anaconda  and  of  $280.75  i  at 
the  Cleat  Kails  reduction  works.  Other  Butte  mining  com- 
panies will  distribute  approximately  $700,000  in  August 

East    Butte    pays    a!. out    $130, ;    North    Butte    $165 

*  Superior  $230,000  and  the  balance  by  Elm  Orlu.  T 
Butte,  Davis-Daly.  Pilot  Butte,  Tuolumne  and  others.  Count- 
ing in  the  \\  Great  Falls  plants,  the  total  payroll 
for  the  mining  industry  alone  in  the  Butte  district  will  bi 
$3,250,000  Payrolls  in  other  lines  of  business  in  Butte  will 
swell   this  to  a  total  of  $3,7 

s  \|.T  LAKE  CITY— Sept.  8 

Sulphuric    v.-id   Pla f  the  Garfield   Chemical  and   Maim 

ing  i'o  at  Garfield  is  approaching  completion.  It  is 
expected  to  have  the  plant  in  operation  well  ahead  of  Utah 
Copper's  leaching  plant,  for  which  it.  is  to  supply  sulphuric 
acid.  There  has  heen  considerable  delay  in  getting  togi 
materials,  owing  to  the  unusual  activity  at  manufacturing 
plants  furnishing  these.  The  chemically  treated  bricks  for  the 
chambers  are  now  coming  and  the  chambers  will  soon  be 
finished.      It  to    have    tin  ready    for 

on    by    tlie    end    of   October,    or   early   in   November. 
An    I  mis  ii. 1 1    Number    of    Mineral    Surveys    were    asked    lot- 
in  the  year  ended  June  :'.".   1916,  according  to  the  report  of  the 
surveyor  general  of  tin-   Land  0  i   Salt   Lake  City.     These 

mining    surveys    reflect     the    Increased    activity    both    in    min- 
ing and   prospecting.     The  recent  reduction  made  by  the   - 

advance   fee   for  ollice  work   on   such  surveys    (now 

10  per  local  had  its  effect    Bel  ■  ei 

and  moi onomical  methods  of  work  have  made  possible  the 

rage   actual   cost   per  location   having 
for  the  first  half  of  year  $18.50,  latter  half,   ■ 

per    location.      For    such    work    the    office    received    a    total    of 

luting   the  year  as  compared   to  $6,396  during   the   year 
pre,-,-. line. 

Stockholders   "I    Ohio    (  <>i>|ier  are    making   an    effort    to   get 

-    \i.  w    ;..    looking    after    their    interest    in    the 
A      stockholders'      protective     committee     is 
I     and    a    plan    and    agreement    of    reorganization    is    in 
preparation      Owners  of  sto.-k  an  imes 

s.    with    the    number    of   shares    held,    etc.,    to    the 
tional  &    Intercontinental  Mining  and   Refining  Corpor- 
ation, al  60  Wall  St.,  N.-w  York.     A  statement   to  st.-   I  I 
by     this    corporation,     following    the     sale    of    the     prop. 

that  although  a  judgment   to  the  sum  of  $1,432,000  was 
obtained,  properties  were  hid   in  by  the  bondholder! 

t    to    be    manifestly    the    purpose    of    the 
ilders     through     a  -nlgment    to 

stockholders'    tight    of    redemption,    the    loss    of    which    would 

the    sto.-k     valueless.      The    International    &    Int. 
tinental   Mining  and  Refining  Corporation  goes  on  to  say  that, 
as  a   stockholder  and    in   conjunction 
it    ha.s  caused  a  suit    ti 
to  be  filled    in   Utah;   an.l    I  -'ay   in 


52G 


ENGINEERING  AND   MINING   JOUENAL 


Yol.  102,  No.   L2 


the  United  States  court,  so  that  the  stockholders  may  have  an 
opportunity  to  consider  a  plan  to  preserve  their  rights,  stat- 
ing that  apparently  no  effort  was  made  by  the  officers  and 
directors  of  the  Ohio  Copper  Mining  Co.  to  call  stockholders 
together  to  protect  their  interest  at  the  sale  or  to  advise 
them  of  the  fact  that  during  the  receivership  the  property 
has  been  in  profitable  operation  under  a  lease  yielding  a 
revenue  in  aggregate  sufficient  to  liquidate  all  debts  of  the 
company  including  interest  on  the  bonds — there  being  $369,- 
000  cash  on  hand,  largely  from  this  lease,  and  demonstrating 
that  the  property  is  capable  of  earning  many  times  the  in- 
terest on  the  $1,142,000  outstanding  bonds.  On  the  other 
hand  there  has  been  talk  of  a  $2  assessment  on  stockholders  to 
release  the  company  from  bankruptcy  and  return  the  prop- 
erty to  the  shareholders.  It  has  been  stated  that  the  bond- 
is  protective  committee,  to  prevent  the  stockholders 
from  redeeming  tin-  property  within  six  months  after  the 
foreclosure  sale,  as  provided  by  the  Utah  statutes,  offered 
$40,000  for  this  right  and  the  bid  was  accepted  by  the 
trustees  in  bankruptcy.  These  matters  will  be  discussed 
at  a  stockholders  meeting  on  Sept.  15  at  Room  1S0S,  43  Ex- 
change Place.  New  York.  An  extension  e.f  the  lease  on  the 
property  has  been  granted  for  three  months  from  Sept.  1 
to  Dec.  1  to  the  General  Exploration  Co.  at  present  operating 
the  property.  This  extension  has  been  approved  by  Judge 
Ritchie  and  the  receivers.  H.  G.  Catrow  and  C.  T.  Lark,  have 
been  allowed  $35,000  for  work  and  expenses. 
HOUGHTON,    MICH. — Sept.    !> 

Isle  RoyaleN  Imrea.seil  Tonnage  is  worthy  of  note.  It  has 
been  gradually  increasing  "rock"  tonnage,  and  maintaining 
copper  content.  This  month  the  ore  output  will  be  close  to 
80,000  tons.  When  this  is  compared  with  57.000  tons  monthly 
for  last  year  it  will  be  seen  that  the  astonishing  results 
that  are  coming  to  notice  at  this  property  warrant  the  in- 
creasing interest  that  is  being  taken  in  some  quarters.  Isle 
Royale  is  working  out  its  salvation  in  the  one  way  possible — ■ 
substantial  increase^n  tonnage. 

Ahmeek,  in  the  Kenrsage  Conglomerate,  has  cut  28  ft.  ot 
good  looking  copper  rock.  Two  crews  are  drifting  north  and 
south  but  it  will  be  several  weeks  before  the  worth  of  this 
strike  will  be  known;  there  is  hope  that  it  will  be  another 
asset  of  merit  to  the  Ahmeek  property,  now  so  well  opened 
on  the  Kearsarge  amygdaloid  in  its  richest  zone.  The  Kear- 
sarge  conglomerate  has  never  been  found  at  any  point  at- 
tacked to  have  commercial  value.  In  the  early  days  it 
was  opened  on  what  was  then  known  as  the  original  Kear- 
sarge mine,  now  a  part  of  the  North  Kearsarge  branch  of 
the  Osceola  Consolidated  company.  The  showing  of  copper, 
however,  petered  out  before  any  substantial  depth  was  at- 
tained. Back  in  the  early  days  when  the  late  John  Hodgson 
was  superintendent  and  Frank  Kleptko,  then  a  recently  grad- 
uated mining  engineer,  were  working  for  the  Bigelow  inter- 
ests they  opened  on  the  old  Ahmeek  property  two  small  shafts 
on  the  Kearsarge  conglomerate,  one  to  a  depth  of  300  ft. 
and  the  other  to  a  depth  of  100  ft.  Some  of  the  stockpile  from 
these  shafts  can  be  seen  from  the  highway  and  street-car 
tracks  at  Ahmeek  now.  Work  was  discontinued  when  the 
situation  looked  promising,  the  Ahmeek  being  out  of  funds 
and  financial  conditions  not  warranting  a  resumption.  When 
the  Ahmeek  did  resume  it  was  on  the  Kearsarge  amygdaloid, 
then  of  proved  value  at  so  many  other  properties  in  that 
vicinity.  Some  time  after  this,  samples  were  made  of  the 
stockpiles  from  the  old  shafts  on  the  conglomerate  and  these 
ran  so  high  in  copper  that  the  stockpiles  were  sent  to  the 
stamp  mills.  Following  diamond-drilling  results,  the  present 
management  decided  recently  to  make  an  examination  of  the 
conglomerate  from  No.  2  shaft.  A  crosscut  was  run  straight 
to  the  west  a  distance  of  1,300  ft.  where  the  Kearsarge  con- 
'  last  week  at  a  depth  of  1,500  ft.  from  sur- 
face. There  is  a  great  deal  of  interest  in  the  discovery  here 
as  it  is  quite  within  the  range  of  possibilities  that  the  Kear- 
sarge conglomerate  may  add  another  mine  to  the  present  rich 
mine  of  the  Ahmeek. 

JOPLIN— Sept.  » 

At  Conway,  ■■<•>  Old-Time  Mining  Boom  is  in  progress.  This 
new  ram;,  is  about  midway  between  Wentworth  and  Ritchey. 
Numerous  good  shallow  strikes  have  been  made  there  recently 
and  100  operators  from  Joplin  have  gone  there  to  try  their 
luck.  Ore  is  found  as  shallow  as  12  ft.  and  down  to  as  deep 
as  150   ft. 

The  Oklahoma  Zinc  Field  I  acted  another  large  Jop- 
lin operator.  D  !,  s.  Y.  Ramage  &  Son  ac- 
quired a  lease  |  ;,,  the  fee  of  a  200-acre  tract 
of  land  immediat  that  on  which  the  Picher  com- 
pany is  operating  >kla.  Announcement  is  made 
that   the   Ramages  of  drilling  at  once.      The 

Ramage  sheet-ground  mine  in  the  West  Joplin  camp  is  cb.se, I. 
awaiting    better   ore 


Smaller  Smelters  Are  Closing  their  plants  as  a  result  of  the 
poor  demand  for  spelter.  The  American  Spelter  Co.,  the  Lan- 
yon  Smelting  Co.,  and  the  Bruce  Smelting  Co.  have  all  closed 
their  plants  within  the  last  two  weeks.  Six  of  the  eight  fur- 
naces of  the  Pittsburg  Zinc  Co.  are  down,  and  it  is  understood 
that  the  furnaces  of  the  Joplin  fire  and  Spelter  Co.  and  of  the 
Weir  Smelting  Co.  will  be  closed  as  soon  as  their  present 
supply  of  ore  is  exhausted,  unless  spelter  prices  become 
stronger.  The  Fort  Smith  Spelter  Co.  recently  contracted  for 
500  tons  of  calamine  weekly  from  the  Arkansas  fields,  mostly 
from  Rush,  and  .Manager  H.  S.  Buck  declares  his  plant  can 
operate  under  low  spelter  prices,  owing  to  advantageous  con- 
tracts for  natural  gas  from  the  new  Kibler  field. 
TORONTO — Sept.    S> 

Nickel  Refineries  of  the  International  Nickel  Co.  and  the 
British  Canadian  Nickel  Co.  may  both  be  erected  in  southern 
Ontario,  as  climatic  conditions  will  prevent  their  placing 
the  plants  as  far  north  as  the  mines.  Many  localities  have  en- 
deavored to  secure  these  industries,  but  the  representatives  of 
both  companies  after  full  investigation  have  decided  that 
the  severity  of  the  climate  during  the  winter  would  prevent 
their  selecting  a  site  even  in  the  latitude  of  Ottawa  where 
they  were  offered  favorable  terms,  though  that  is  consider- 
ably farther  south  than  the  mining  region.  The  International 
Nickel  Co.  lias  definitely  decided  on  a  site  at  Port  Colborne 
and  has  let  the  contract  for  construction  of  the  works  to  the 
Foundation    Co.    of    Montreal    and    New    York. 

The  Cobalt  Wage  Situation  is  under  consideration  by  a  royal 
commission  now  sitting  in  Cobalt  hearing  evidence  regarding 
the  contention  of  the  men  that  on  account  of  the  high  cost  ot 
living  they  should  receive  higher  wages.  The  men  are  also 
trying  to  force  the  operators  to  recognize  the  union.  The 
operators  while  quite  ready  to  receive  committees  of  their 
own  employees,  or  of  a  purely  local  organization,  absolutely 
refuse  to  recognize  a  committee  representing  the  Western 
Federation  of  Miners.  Last  May,  the  operators,  recognizing 
that  there  was  some  unrest  among  the  men  on  account  or 
the  higher  cost  of  living,  voluntarily  decided  to  raise  wages 
among  all  underground  men,  25c.  a  day.  In  a  number  of  cases 
surface  men  were  also  raised  the  same  amount.  A  bonus  of 
25c.  a  day  was  also  promised  to  underground  men  when  silver 
sold  for  an  average  of  70c.  an  ounce  for  the  month.  The 
present  scale  of  wages  in  Cobalt  which  is  equal  to  the  highest 
paid  in  eastern  Canada,  is  $3.50  per  S-hr.  day  for  drill  runners. 
$3.25  for  helpers,  $2.75  for  muckers,  and  $2.25  and  $2.50  for 
surface  labor  with  only  a  few  men  receiving  the  $2.25  wage. 
The  men  are  not  satisfied  with  this,  however,  and  want  a  min- 
imum of  $2.75  for  surface  men  and  $3.75  for  drill  runners, 
with  all  other  men  receiving  a  25c.  increase  over  the  present 
scale.  The  men  refer  to  the  high  cost  of  living  but  forget 
to  take  into  consideration  the  high  cost  of  mining.  Cobalt 
has  paid  higher  wages  for  a  longer  period  than  any  other 
camp  in  eastern  Canada.  In  1907  when  there  were  practically 
no  camps  paying  over  $2  for  drill  runners,  Cobalt  was  paying 
$3.25,  with  other  men  in  proportion,  and  the  increase  granted 
in  May  puts  Cobalt  miners  on  a  par  with  the  other  camps  in 
northern  Ontario  which  pay  the  highest  wages  in  eastern 
Canada.  There  has  also  been  a  decided  falling  off  in  the  effi- 
ciency of  labor  during  the  past  two  years.  A  large  number  of 
the  most  physically  fit  men  have  gone  to  the  front  and  their 
places  have  been  filled  by  a  much  inferior  class  of  men.  The 
shortage  of  labor  has  also  contributed  to  the  decline  in  effi- 
ciency and  a  dollar  paid  in  wages  brings  a  much  smaller  re- 
turn in  work  than  it  did  two  years  ago.  Cobalt  is  a  de- 
clining camp,  the  high  point  of  profit  and  the  value  of  the 
output  having  been  reached  in  1912.  This  decline  will  be  a 
constant  one  till  the  end  of  the  mines  is  reached.  A  much 
greater  tonnage  of  ore  now  has  to  be  treated  to  get  a  smaller 
profit.  Some  of  the  mines  are  so  close  to  the  point  where 
operations  are  unprofitable  that  a  further  raise  in  wages 
would  be  a  serious  matter.  While  the  miners  are  advancing 
the  argument  that  the  high  cost  of  living  is  the  reason  for 
the  request  for  more  wages,  the  real  reason  is  that  they  are 
attempting  to  take  advantage  of  the  labor  shortage  arising 
out  of  the  war.  The  operators  believe  in  paying  wages  on 
which  the  men  can  live  well,  and  think  they  are  paying  this 
wage.  They  also  believe  they  are  paying  high  wages  for  the 
class  of  labor  they  are  getting.  There  was  no  valid  reason 
for  appointing  a  royal  commission  which  was  simply  a  po- 
litical move  in  view  of  a  possible  election.  Politics  being 
mixed  up  in  the  case  is  likely  to  result  in  a  finding  some- 
what unfavorable  to  the  operators.  It  is  a  foregone  con- 
clusion however  that  the  operators  will  refuse  to  make  a 
further  raise  in  wages  or  to  recognize  the  Western  Federa- 
tion, and  in  the  rather  unlikely  event  of  a  strike  they  will 
simply  close  down  the  mines  until  such  time  as  the  war  is 
over  when  they  will  be  able  to  offer  positions  to  the  men  com- 
ing back  from  the  front  and  in  this  way  help  to  solve  what 
will   be    a   considerable    problem    in    itself. 
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ALABAMA 

in,.., ,,i    County 

ONEONTA    ORE    AX  I'    MINING     lOneonta) — Newly    organ 

[zed   company    in    Red   Mountain  district.     Shipping  about    100 

ions    daily.      Several    new     openings    being    made    in    mountain 

Bide.      Ore   hauled  by   teams  at  present. 

\l.  VSKA 

ALASKA-GASTINEAU  (Juneau)— Milled  in  August,  1G9.100 
tons;  calculated  heads.  $].3S;  extraction,  81.519!  :  tails,  25c. 
In  July  milled  150,403  tons:  average  value  $1.24.  In  first 
10  days  of  September,  milled  ."n.r.M  dry  tons;  calculated 
heads,    $1.61;    extraction    82 

ARIZONA 
Cochise   Count} 

SHATTUCK-ARIZONA  (Bisbee) — August  copper  output 
was   1,6911,575   lb.;   July   production    1.397,445    lb. 

fiila   County 

OLD  DOMINION  (Globe) — August  copper  production  3,- 
600.000    lb.;    July    production    3.S52.000    lb. 

INSPIRATION  (Miami) — August  estimated  production  11,- 
450.000  lb.  copper,  as  against  11.300,000   lb.   in   July. 

MIAMI  (Miami) — New  high  record  made  in  August;  out- 
put 4.69S.795  lb.  copper.  Previous  high  was  in  May  when 
4,596,300   lb.    were    produced. 

ARIZONA  COMMERCIAL  (Globe) — Mining  of  the  new  vein 
on  the  1,200  level  is  under  way,  little  water,  having  been  en- 
countered. Crosscut  on  the  1,400  is  in  solid  sulphide  ore, 
said   to  assay   10%    Cu. 

Greenlee  County 

ARIZONA  COPPER  (Clifton) — Estimated  August  produc- 
tion, 4.S00.000  lb. 

Mohave   County 

FESSENDEN  (Oatman) — Development  is  to  be  resumed 
about  Sept.  15. 

BOUNDARY  CONE  (Oatman) — Drift  on  750-ft.  level  still 
in  milling  ore. 

SUN  DIAL  (Oatman) — Hoist  and  compressor  installed  and 
sinking  is  in  progress. 

JEROME-OATMAN  i  Oatman)— Incline  shaft  down  100  ft 
B.  P.  Delahanty  in  charge. 

IVAXHOE  (Oatman) — Shutdown  necessary  pending  ar- 
rangements to  pump  about  26,000  gal.  daily. 

TOM  REED  (Oatman) — Stoping  in  big  shoot  on  1,400  level. 
Sinking  winze  to  the  1,700.  Black  Eagle  ore  developments 
continue  satisfactory. 

UNITED  EASTERN  (Oatman) — Raising  from  depth  of  690 
ft.  under  No.  2  shaft  and  sinking  from  the  590-ft..  point,  which 
corresponds  to  465  ft.  in  No.  1  shaft.  At  the  new  mill,  two 
ball  mills  are  in  place  and  two  tube  mills  have  been  r3ceived; 
chrome-steel   balls  will  be  used  instead  of   pebbles. 

Yavapai  County 

BIO  LEDGE  COPPER  DEVELOPMENT  i  Mayer) — This 
company,  which  is  developing  the  Henrietta  and  Butternut 
mines,  lias  leased  the  old  smelting  plant  at  this  place  and  has 
engaged  A.   C.  Cole  to  rehabilitate   the   plant. 

CALIFORNIA 
Amador    County 

KEYSTONE    (Sutter  Creek)— Stat  ion   being  opened   at    1  300 
level    to    search    for    orebody    known    to    exist    below    the    1,400 
level       Since    Keystone   Mines   Co.    has   been   operating 
4    years),    main    shaft    has   been    deepened    1,000    ft.      Mill   oper- 
ating  regularly.      C.   R.   Downes,   superintendent. 

CONSOLIDATED     AMADOR  Crei  k  i  —  Cn watering 

and  repairing  of  shaft  has  reached  600-ft.  point;  recent  work 
slightly  retarded  by  small  ea.es  that  had  to  be  caught  up 
as  timbering  progressed.  Temporary  sinking  pump  to  be 
installed   at   this  level.     T.  Walter  Beam,    manager. 

Butte    County 

YANKEE  (Oroville) — riacer  on  Berry  Creek  purchased  by 
B.  J.  Carr.   of  Alameda.      Will  be  worked   on   small    ...   ill 

ORO  ELECTRIC  (Oroville) — Prospecting  of  dredging 
ground  in  Thermalito  district  in  progress.  Installation  of 
steel-hull  dredge  contemplated  by  American  Dredging  Ci 
which  has  taken  over  dredging  interests  of  the  Oro 
Light  and  Power  Co.  Company  expects  also  to  develop  dredg- 
ing ground  in  Shasta  Countv  and  is  building  a  new  dredge  in 
Calaveras  County.     R.  L.  van  der  Naillen,  manager. 

Calaveras  County 

MAYPOLE  (Mokelumne  Hill) — Cleaning  out  old  tunnel; 
badly  caved.  Recent  prospecting  disclosed  a  $2,000  pocket. 
Eldorado  County 
MOUNT  PLEASANT  CONSOLIDATED  (Placerville) — Oper- 
ation bv  New  York  men  contemplated  as  soon  as  reorgan- 
ization is  completed.  Property  has  1.100-ft.  shaft.  F.  C. 
Van   Schaick,   president. 

Madera    County 
MADERA  GOLD  MINING  CO.   (Madera) — Permitted  to  issue 
150.000    shares    of   common    stock    to    D.    W.    Shank    and    A.    W 
in     exchange     for    option     to     purchase    properties     and 


iied   stock      Company   is  taking 
h       idl<      losi  phine     and 

•  "'""       on    n  asi      in. i    option    to    pui  chasi     I Bx- 

pei  i  i .,  Install  elei  trieal  i  quipmenl    ind  to  un  haft. 

Nevada    County 

BRUNSWICK     (Grass    Valley)      Main    shafi    down    1,200    n 
mii  ically.     New  drum  in  ed  oi     hi         ti    pel  mil   d 

velopnu  nt 

phoenix    (Nevada  City)— Drlfi    mine  may   reopen   iii  Sep 
tember,    undi  ent    ol     i.ndi  Closi 

month    ago    account     large    hard    boulders    being    encoui.' 
Developed   by   I  unni  I   980   I 

E.    W.    KAY    AND    F 
channel    below    Humbug    <  el    in 

river  bed.  Same  men  will  reopen  lod<  mine  at  Round  Moun- 
tain ;  advai  i-ft.  1  unnel   100   fl 

CALIFORNIA    MINING   CO.    (Grass   Valley)— Formal   trans- 
fer  of  property   under   bond   to   King   C    Gilli  razor 

man.  Purchase  price  said  to  be  $80,000.  to  be  made  in  3 
annual  installments.  X.  •.-.  machinen  and  building  will  be 
installed.     Property   situated    in    Rough   and    Ready  district. 

GRASS   VALLEY   CONSOl  [DATED    (Grass    \ 
ings  being   prepared    for   hoist,   due   In    September,    foi    the    AI 
lison     Ranch    property.       About     600    ft.    of    drain    boxes 
been  constructed  to  handle   wast,-  water.     Ditch  line   exti 
from   the  North   star  and   has  capacity  of  260  in.   of  wat. 
be  used   for  compressor   and    emergency    hoist. 

Plnmaa   Count) 

CHROME   ORE  being  hauled    from   Onion   Vallej     to 
by  three  motor  trucks.      Deposits  also  being  worked  at  Clare- 
mont,   south  of  Quincy. 

OVERSIGHT   (Quinc:   I      Good   milling  ore  disclosed  in  6-ft. 
vein  in  this  property  on   Washington  Creek. 

POORMAN     CREEK      (Quincy) — Reporter!     that     hydraulic 
plant    is    to    be    installed    and    reservoir    enlarged. 

Tuolumne   Connty 

TARANTULA     (Sonora)-    Pn  purchased    by 

ex-Governor  Gage  and   associates,   temporarily   closed. 

OMEGA    (Sonora) — Water   lowered    to    300    level;    drill 
ing   retimbered.      Shaft   is   600   ft.   deep;    new   drift   will    be    run 
from   that   point. 

BELL  (Tuttletown) — Recently  bonded  to  Boston  men.    Will 
be  unwatered  and  development  superintended   by   Paul   S 
nard.      Wide   low-grade   vein.      F.   Sutton   and    Rowe    brothers 
are  owners. 

COLOH  M)o 
Boulder   County 

ALLGROVE  I  Cardinal) — Flotation  process  installed  in  mill. 

PRUSSIAN     (Boulder)  —  Will    be    reopened    in    near    future. 
Systematic  development    is    planned. 

McKENZIE    (Nederland) — This  mill  east  of  town,    i 
used  for  i  now    runn  Ing 

NIL    DESPERANDUM     MINES    CO      (Boulde 
pany    recently    incorporated    by    M.    S.    Krandl    will    reopen    the 
mine.     Activ .-.ill    be   undei    was    in   about   40 

TUNGSTEN     Ml  II    NT  I  I  N       Sti 
patented  tract  will  be  developed   by  .!    G.  ciark   ai  d 
Sinking   two    shafts;    lower    tunm  '"    ft.    long,    will    be 

i  ced. 

NELSON    i  Ward  i      Being    developed    under   management   of 
Frank   Eckel      i  in  i:  pped 

with   plates,  timers       Coi 

gold.  1.8  oz.  silver  and  20  to  65 

operated  by  Mitchell  &  Co..  who 
reCent  ore;  concen- 

trated at  ti.  shipment  of  5.0»0  lb.  ran 

Shaft    will    be    sunk    to    100    ft.    and    further    equii 
installed. 

LIVINGSTON     (Sugarloaf) — Wii 
tinues  in  pa:  Heavy   flow   in   winze  exceeds  capacitv 

of   bailer   and    pump    will    be    installed    t,.    handle    : 
min.      A    motor-driven    compressor    will    also    be    added.      Oxi- 
dized   ore    near    surface.  not    payable    a    few 
ago,   now   treated   at   a   profit. 

Clear    Creek    Count] 

ng    mined    and 
treated    in    Mixell   mill.      .Mine   operated    l.y   ies 

| 
ft    -win  :n-  shoot  of  ship- 

ping ore.     1  per  ton. 

Gilpin    <  ..lino 
SMUGG  linsville) — Reported  tern  men 

for  moi 

llle) — Shipments   of   smelting    ai 
g  ore   being  made. 

Lake  <  omit? 

IRON     MASK      H.eadville) — Opened     large     body     of     man- 
ganiferous   o 

iT\   (Leadville) — W.    E    Bowden   has   installed  elec- 
tric'punt!, ing    machinery    for    draining    this   California    Gulch 

property. 
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WHEELER  (Alma)— Operations  resumed  at  this  Mosquito 
Range  property. 

KANSAS    (Alma)— Property  on  Loveland  Mountain  will  re- 
sume    in     near     future.       Kansas     Extension     workings     being 
I    out    and   repaired. 

COMBINATION  (Alma)— New  tungsten  discovery  made  on 
this  claim  Hiibnerite  now  found  on  both  sides  ot  I. ink. km 
Gulch;  chief  discovery  on  north  side  of  gulch  in  workings  of 
old    J.    G.    Blaine    mm.-. 

MAGNOLIA  (Montgomery)— Old  mill  at  Montgomery  re- 
modeled; process  now  consists  of  crushing,  stamp  milling  in 
lu-stamp  l.atterv.  amalgamation,  and  cyanidation  of  sands. 
Water  power  used  in  summer  months  and  auxiliary  steam 
plant     in    winter. 

Saguache  County 

RALEIGH  (Bonanza) — Stated  operations  will  be  resumed 
after  3  years  shutdown.  Long  haulage  and  drainage 
tunnel  driven,  cutting  workings  at  considerable  depth.  Com- 
plex    sulphide    ore. 

'    San  Juan  County 

LITTLE  DORA  (Silverton) — Mill  repaired  and  test  run 
on   lead -copper  ore   made. 

KLONDIKE  (Eureka)— This  group  in  Burns  Gulch  sold  to 
Denver   men.     Zinc  ore   opened   in   tunnel. 

Ii  |\Y  A.-TIGER  (Silverton)— Additional  flotation  unit  being 
installed,    increasing   flotation   capacity    to    50    tons   daily. 

ADAMS    (Gladstone)— First    shipment    of    concentrates    as- 
,     tungstic   acid.     Ore   treated   in   North   Star   mill. 

CHAMPION  (Silverton)— tire  being  treated  at  Silver  Lake- 
mill.  Compressor  and  tramway  repaired  and  work  with  good 
crew  of  men  will  be  prosecuted. 

MAYFLOWER  (Silverton) — Work  of  building  tramway 
from  mine  to  Iowa  mill  progressing  rapidly.  Some  ore  to  be 
treated  in  Iowa  mill  and  some  shipped  direct  to  Durango 
smelting  plant. 

NORTH  STAR  (Silverton) — Milling  plant  being  overhauled 
and  flotation  installed.  Machines  are  of  Bastion  type,  used  in 
Gold  King  mill.  Mine  workings  being  repaired  preparatory  to 
steady    operation. 

San  Miguel  County 

TOMBOY  (Telluride) — In  August,  mill  ran  30  days,  crush- 
ing 13,000  tons;  bullion  yield.  $46,800  concentrates  $4$, 000;  ex- 
penses,   $66,800;    operating    profit    $2S,000. 

Summit   County 

PUBLIC  UTILITIES  COMMISSION  petitioned  to  restrain 
Denver  &  Rio  Grande  R.R.  from  removing  third  rail  between 
Leadville  and  Salida.  Removal  would  prevent  use  of  narrow- 
gage  cars  over  this  portion  of  road  and  necessitate  transfer 
of  freight.  This  would  particularly  affect  the  mining  towns 
of  Breckenridge,  Alma,  Gunnison  and,  to  some  extent,  Lead- 
ville. 

CHIEF  MOUNTAIN  (Frisco) — Lead  ore  opened.  Will  ship 
soon. 

ST.  JOHN  MINKS  (Montezuma) — Mill  being  remodeled  and 
enlarged;   flotation    used;    25    men    employed. 

PIONEER  CONSOLIDATED  i  Breckenridge) — This  com- 
pany, represented  by  Samuel  Klous.  of  Boston,  acquired  48 
claims  on  Gibson  Hill,  including  Dashwarren,  Excelsior,  Arab. 
Extension,  Double  Extension.  Mascot.  Jumbo  and  Jessie,  also 
Extension  20-stamp  mill,  160-acre  placer  tract,  timber  land. 
water  rights,  etc.  Buliding  road  from  Jessie  mine  to  site  of 
new   mine   buildings. 

Teller   County 

STRONG  (Victor) — Sinking  continues  in  this  Battle  Moun- 
tain  property. 

MODOC  MINING  AND  MILLING  (Cripple  Creek) — rroduc- 
!,:     LOO  tons  weekly. 

STP.ATTON'S  CRIPPLE  CREEK  MINING  AND  DEVELOP- 
MENT (Cripple  Creek) — Shipments  being  made  by  lessees 
from    four    properties   on   this   estate. 

IDAHO 

Blaine  County 

NORTH    STAR-TRIUMPH     (Hailey) — Mine    unwatered    and 

mill   of    Boo    tons   capacity    will   be   ready    in    about   one   month. 

A    6-mi.    branch    railway    may    be    constructed    jointly    by    the 

i    Short     Line    and    Federal    Mining    and    Smelting    Co., 

which    recently   acquired    control    of   this    property. 

Idaho  County 

GOLDEN  SCEPTER  (Elk  City)— James  McKinnon,  owner 
of  this  placer,  recently  cleaned  up  about  $1,000  in  gold  dust 
from   a    30-day   run. 

HERCULES  (Elk  City) — Recently  bonded  to  eastern  Can- 
ada men  and  •loped  extensively.  Vein  exposed  to 
depth  by  three  tunnels;  about  1.530  ft.  of  development. 
A  50-ton  mill  contemplated.     John   McDermid,   superintendent. 

Shoshone  County 

RAY-JEFFERSON  (  Wallace)— The  450-ft.  raise  connecting 
No.   1  and   No  12   ft     ol    ore.      New   mill  at  junction 

an  nearly  completed. 

HIGHLAN  isi:    (Kellogg)— Sinking    new    shaft    to 

open     f-ft.    '.  depth    of    about    200    ft.    by    dia- 

mond  drill.  ft.   encountered    silver-lead-zinc   vein, 

30  in.  wide.      Mill   i  I  iff;    increased   recovery    fol- 

lowing  installatioi  W.   w.    Papesh,   president. 

CALEDONIA    (Kell  :    earnings   for   second   quarter 

were     -  tons    of   concentrates    and    ore 

!:  Is:  I., -ad.  2. 574.680  lb.; 
silver.   294.242   oz.;  Smelter   deductions   for 

freight  and    treati  ating  costs   $3i;.4so.      De- 

velopment   on    Keal    i  not    disclose   ore    but 

is     being     continue. i  about     two     years     ore 

supply  in  sight. 


MISSOURI-ARK  A\S  AS 
Joplin    District 

GARDNER  i  Aurora) — New  mill  on  United  Zinc  Co.  tract 
almost    completed. 

REBECCA  (Joplin)  —  Taken  over  by  Bayless  &  Hood, 
former  owners.     Mill   started. 

SYMMES  (Joplin)— Closed  down  with  bins  full.  May  make 
improvements    if  market   rises. 

SANDRIGE  (Aurora) — Draining  ground  near  Scottish  mine 
and    will    treat    ore    as    well   as   tailing. 

GREY  EAGLE  (Carthage)— Mill  rebuilt  and  operating  once 
more,  at  present  only  on  tailings,  but  ground  is  being 
drained. 

WALKER  (Cardin,  Okla.) — Unable  to  start  new  mill,  ac- 
count scarcity  of  water.  Sinking  mill  shaft  to  lower  level, 
210    ft.      Good    ore   at    120    ft. 

D.  C.  &  E.  (Webb  City) — Installing  12-in.  Layne  &  Bowler 
oil-balanced  pump,  capacity  1.700  gal.  per  min.,  at  No.  2  mine. 
First  of  these  pumps  to  be  tried  in  this  district. 

ONAMENA  (Duenweg) — At  No.  2.  formerly  Wilson  mine, 
good  ore  cut  in  new  shaft  southeast  of  mill.  Planning  aerial 
tramway  for  transporting  ore.  Shaft  was  put  down  on  one 
of  richest   holes   ever   brought    in    in    Duenweg   camp. 

Northern    Arkansas 

PHILLIPS  (Yellville) — New  mill  completed  but  lack  of 
water   will    prevent    full    operations    for    present. 

MORNING  STAR  (Rush) — Installed  2,000-ft.  trackage  to 
bring  ore  from  Capps  property.  Mules  hauling  three  to  five 
tons  per    (rip. 

SURE  POP  (Buffalo  Creek) — After  two  years'  steady  oper- 
ation, this  mine  averaging  14  tons  concentrates  and  ship- 
ping ore,  daily,  from  mill  of  less  than  100  tons  capacity. 

MONTANA 

Jefferson    County 


Granite   County 

Ni  (RTHWESTERN  MINES  CONSOLIDATED  CO.  (Maxwell) — 
Shaft,  sunk  "nil  ft.  from  portal  in  main  tunnel,  passed  through 
an  S-ft.  vein,  carrying  from  6  to  109$  copper.  4  oz.  silver  and 
traces  of  gold.  Six  cars  of  concentrates,  shipped  to  Anaconda 
smeltery  during  July,  netted  $3,000.  Damage  to  power  plant 
by  recent  cloudburst,  necessitated  temporary  shutdown  of  mill. 


I.iiu- C«i 


l<> 


ROSE  CONSOLIDATED  (Dibby) — Recently  made  shipment 
of  2,561  lb.  of  tungsten  concentrates,  (ire  also  contains  gold 
and  10-stamp  mill  is  practically'  completed.  Crosscut  tunnels 
have  opened  r, -ft.  vein  at  ISO-ft.  depth  about  S00  ft.  apart. 
I'.  S.  Rose,  superintendent.  Oscar  Nordquist,  of  Wallace, 
Idaho,     manager. 

SNOWSTORM  MINES  CONSOLIDATED  (Troy) — Standard- 
gage  railway  from  Troy  to  millsite  of  company's  Banner  and 
Bangle  group  of  mines  completed.  Hydro-electric  plant  well 
under  way  and  transmission  line  being  built.  About  $500,000 
is  being  expended  in  mill,  compressor,  power  plant  and 
railway   for  exploitation   of  the  silver-lead-zinc   ores. 

Powell    County 

MONTANA-CLINTON  (Elliston) — May  construct  hydro- 
electric plant  on  Telegraph  Creek  to  operate  its  Julia  and 
Monarch  mines  in  Elliston  district.  Propose  to  further  de- 
velop the  Julia  by  2,000-ft.  tunnel  to  tap  orebodies  and  to 
drain  property. 

Silver    Bow    County 

BUTTE-DETROIT  (Butte) — Equipment  for  the  Ophir  mill 
now    arriving   and    being    installed. 

BUTTE-DULUTH  (Butte) — Leaching  operations  expected 
to  begin   about   Nov.    1.      Al    Frank   and   associates,   lessees. 

EAST  BUTTE  (Butte) — August  output  was  1.S49.120  lb. 
copper  and  49.449  oz.  silver,  as  compared  with  1,893,120  lb. 
copper  and  48,892  oz.   silver  in   July. 

BUTTE  &  SUPERIOR  (Butte) — August  output  at  com- 
pany's Black  Rock  mine  was  reduced  almost  a  third  from 
normal  on  account  of  accident  to  shaft  causing  closing  of 
mine  and  mill  for  10  days.  Ore  production  was  about  34,000 
tons,  against  the  usual  50,000.  Production  of  zinc  concen- 
trates  wis  9,600  tons,  containing  10,475.000  lb.  of  zinc.  Re- 
coveries in  August.  94.5c;.  Produced  300  tons  of  lead  concen- 
trates ami  192,000  oz.  of  silver.  Company  will  raise  regular 
dividend  from  $3  a  year  to  $5.  Extra  quarterly  dividend  cut 
from  $10  in  preceding  quarter  to  $5. 

NEVADA 

Humboldt  County 

GOLDBANKS  QUICKSILVER  CO.  1  Winnemucca) — Has  Its 
reduction  plant  in  operation  and  is  shipping  quicksilver 
regularly. 

WINNEMUCCA  MOUNTAIN  MINING  CO.  (Winnemucca)  — 
New  gold  mill  has  been  started  and  is  gradually  being  tuned 
up  to  capacity. 

Xye  County 

TONOPAH  ORE  PRODUCTION  for  week  ended  Sept.  2  was 
9.S72  tons,  valued  at  $203,576,  as  compared  with  S.916  tons  for 
week  previous.  Producers  were:  Tonopali  Belmont,  2.SS4  tons; 
Tonopah  Mining,  2,300;  Tonopah  Extension.  2,200:  Jim  Butler, 
1,100;  Montana.  230;  North  Star,  53;  miscellaneous.   30  tons. 
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ANDES  (Virginia)  Saved  30  tons  from  development  on 
350  level;  shipped   42  sacks   concentrate 

COMSTOCK  PUMPING  ASSOCIATION  (Virginia)— Re- 
timbering  2,700  station  of  Mexican-Ophir  winze  about  com- 
plete! 

OPHIR  (Virginia) — South  slope  above  2,700  level  shipped 
20  ions,  averaging  (24.65  North  drift  In  dacite  and  quartz 
;ii    315   ft     point. 

UNION   CON.    (Virginia)      Extracted    115   tons,    gross    valui 

17, From    2, 100    level     212  toi  tie    $17.12;    115 

$17.1"       16    tons    $12.52;    22    ions    $14.21;     2,J level,    2 n 

116.49. 

MEXICAN    (Virginia)      West   crosscut    2,500   level    id     

to   416-ft.    point,    face   in    diorlte.      .Mexican    mill    received    135 
tons   ore   averaging    $17.64   and   30   tons   from    .Mexican   sto 
avei  aging    ■  I  0    9 

I   i  Ml 
Beaver  County 

MAJESTIC  (Mllford)-  Uns  started  sinking  Hoosiei  Boy 
shaft  to  greater  depth.  Now  600  ft.  deep.  Stoping  tonnag< 
will  be  maintained.  old  Hickory  property  shipping  about  10 
cars  of  copper-iron   ore   ntonthly. 

Jiinli   County 


SIOUX  CONSOLIDATED  (Eureka) — Night  shift  to  be  pu1 
on  in  sinking  winze  from  600  for  continuation  of  Iron  Blos- 
soni   copper  deposit.      Main    shaft    may  also   be  deepened. 

CHIEF  CONSOLIDATED  (Eureka)— Larger  compressor  to 
be  installed  at  Homansville  shaft;  now  down  475  ft.  Some 
manganese  ore,  carrying  40%  Mn,  being  shipped  from  Ho- 
mansville   property. 

TINTIC  STANDARD  (Eureka) — Lead  ore  opened  on  1,600- 
ft.  level,  and  drifted  on  for  50  ft.  New  compressor  recently 
installed,  and  shaft  being  sunk.  Ventilation  on  lower  levels 
improved    by    larger    fan. 

Piute  County 

DEER  TRAIL  (Marysvale) — A  2-mi.  pipe  line  will  be  laid 
from    Threemile    Cation. 

WHITE  HORSE  POTASH  (Marysville)—  Three  claims,  2^ 
mi.   northeast   of  Marysvale.    under  option    to   B.    H.   Payne. 

Salt    I.. -ike    County 

HOWELL  (Salt  Lake) — Recently  shipped  car  of  ore  from 
this   mine    in    Big   Cottonwood    Canon. 

CARDIFF  (Salt  Lake) — Promising  find  of  lead-silver  ore 
in  west  drift,  which  is  being  driven  2,600  ft.  from  mouth 
Of    tunnel. 

UTAH  COPPER  (Bingham) — Maintained  an  average  daily 
output  of  36.000  tons  during  August,  as  compared  with  34.000 
tons  a   day   in   July. 

COLUMBUS-REXALL  i  Alta)— Columbus  Extension  ami 
Rexall  consolidated  under  above  name.  Stocks  withdrawn 
from  Salt  Lake  exchange,  and  new  stock  will  be  listed.  Air 
connections  made  through  Frederick  tunnel.  Main  tunnel 
on  Little  Cottonwood  side  to  be  continued  along  Cardiff  con- 
tact to   boundary   of  properties. 

Summit   County 

PARK  CITY  SHIPMENTS  for  August  were  9.602  tons,  an 
increase  of  224  tons  over  Julv.  Silver  King  Coalition  shipped 
2.S33  tons;  Judge  Mining  &  Smelting,  1,508;  Silver  King  Con- 
solidated, 2.215;  Dalv  West.  1.137;  Big  Four,  1.022;  Ontario, 
352;  Park  City  Mines,  60;  W.  E.  Jones,  SO;  Utah  Ore  Sampling, 
32    tons. 

ONTARIO    (Park  City) — Lessees  working  about  70  men. 

DALY-JUDGE  EXTENSION  (Park  City)— Shaft  is  being 
sunk. 

SILVER  KING  CONSOLIDATED  (Park  City)— New  devel- 
opment and  drain  tunnel  in  250  ft.  Good  progress  being 
made. 

DALY  WEST  (Park  City) — Development  being  done  on 
the  1.400.  1,700  and  2.000  levels.  Increased  shipments  of  crude 
ore  made.  Mill  handling  about  100  tons  a  day.  Working  100 
men  at  mine  and  mill. 

Tooele  County 

LION  HILL  (Ophir) — Car  shipped  from  St.  Clair  lease 
brought   good   returns   principally   in   silver. 

KEYSTONE  DEVELOPMENT  i  Stockton)  —  Incorporated 
Sept.  6  to  acquire  producing  properties  in  Stockton.  Include 
Galena  King.  South  Port  Mining,  and  Merwin.  held  by  East- 
ern estates  and  for  some  time  idle  except  for  work  by 
lessees.  Claims  extend  for  S.000  ft.  along  strike  of  lode.  Cap- 
italization is  1.000,000  shares,  par  value  10c,  with  500.000 
shares  in  treasury.  J.  R.  Overton,  Duncan  Mac  Vichie.  W.  C. 
Alexander.  David  Keith,  L.  H.  Farnsworth  of  Salt  Lake 
City  are  interested. 

Utah  County 

SOUTH  PARK  (American  Fork) — Silver  ore  opened  at  sur- 
face   between    Smuggler   and    Osborne   claims. 

BELEROPHON  (American  Fork) — Raising  from  tunnel 
level   has  cut   bedded   ore   showing   galena.      Drifting   started. 

UTAH  CENTENNIAL  (American  Fork) — Rock  mineralized 
with  lead  and  silver  cut  by  tunnel.     J.  W.  Thorne  manager. 

WYOMING 

PENN-WYOMING  COPPER  CO.  assets  and  those  of  its 
successor,  the  United  Smelters.  Railway  and  Copper  Co  will 
be  sold  at  Chevenne.  Sept.  21.  Claims  total  $2,376,750.  Bonds 
of  subsidiaries  will  he  sold  in  following  order:  $518,500  Sara- 
toga and  Encampment  Rv.;  $500,000  Encampment  Smelting  Co.; 
JlOO.ooo  Encampment  Pipe  Line  Ditch  Co.:  $50,000  Emerson 
Electric  Light  Co.:  $350,000  Encampment  Tramway  Co.;  $50.- 
000  Encampment  Waterworks  Co.:  $8,000  Encampment  Land 
and  Town  Lot  Co.;  $750,000  Battle  Lake  Tunnel  Site  Alining 
Co.:  $1,000,000  Haggartv  Copper  Mining  Co.:  $20,000  Carbon- 
dale  Coal  Co.:  and  $22,000  North  American  Mercantile  Co. 
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SPOKANE 

old    silver    mine.       !■:     H  kane    is    de- 

veloping and  may  sink  shaft   to  350-ft.  level. 

CANADA 
British  Columbia 

GRANBY  (Grant  Forks)  Seventh  furnace  blown  In  Sept 
7;  eighth  furnace  may  soon  be  started  as  steady  coke  de- 
liveries by  '  ISS  Coal  Co.  now   seem  assured. 

GRANBY  (Anyox)      R ing   from  company's  Midas  n 

Valdez.  Alaska,  about  3,000  tons  monthly  and  from  the 
Mamie  on  Prince  of  Wales  Island.  Alaska,  from  -l.noo  to  5.000 
tons  monthly.     Ores  brought   by   company's  own  steamers. 

Ontario 
DAVIDSON    (Porcupine) — Fire   on    Sept.    4   destroyed    office 

building;    fully    insured. 

JUPITER  i  Porcupine) — Rich  extension  of  orebody  on  400 
ft.  level,   where   vein    is   2    ft.   wide. 

VIPOND  (Porcupine)  —  Production  in  August  from  about 
■i.ooii  tons  of  ore  was  approximately  $20,000  and  operating 
expenses    $11,500. 

WEST  DOME  CONSOLIDATED  (Porcupine) — Plans  for 
mill  completed  and  it  is  proposed  to  laj  foundations  this  fall 
and  carry  on  construction  through  the  winter. 

DOME    MINES    'South    Porcupine) — In    August,    milled     to.- 
010    tons — record    tonnage.      Yield    was    approximately    5  1 
or  $.4.40  per  ton;  operating  costs  were  $2.56,  which  is  6c.  lower 
than   in   June  and   5c.   below    the   July   costs. 

AUGARITA  (Porcupine)  —  Three  diamond-drill  holes 
down  about  450  ft.  each:  3  veins  have  been  cut,  one  showing 
free  gold.  Main  vein,  stripped  for  about  1,700  ft.  on  the 
surface,   is  from   30  to   SO   ft.   wide. 

PORCUPINE  CROWN  iTimmins) — Vein  recently  encount- 
ered in  runrWng  a  winze  from  700-  to  800-ft.  level  Is  not  a 
new  one.  but  is  regarded  as  important  owing  to  high  grade 
of  ore.  Winze  being  continued  to  900-ft.  level,  the  vein,  4 
to   6  ft.  wide.  * 

HOLLINGER  CONSOLIDATED  (Timmins) — In  four  weeks 
ended  Aug.  11,  gross  profits  were  $220,357,  from  43.3S7  tons  of 
ore;  average  value  $0.61  per  ton:  working  cost  $3.7S  per  ton 
milled.  Expenditures  on  plant  account  during  period 
$44  6s9  Long  crosscuts  being  made  to  connect  workings  in 
the  outlying  section  of  the  property  with  the  main  si 
Electric-tramming  system  will  be  extended  to  these,  so  that 
when  new  mill  addition  is  started,  next  summer,  ore  will  be 
hauled   from   points  a  mile   distant. 

MEXICO 
CANANEA  CONSOLIDATED    (Cnnanen.   Son.) — August  cop- 
per  production    was    approximately    5,000,000    lb.,    as   compared 
with    4.600,000    lb.    in    July. 

ESPERANZA  (El  Oro,  Mex.) — Loss  on  June  operations  (.",72. 
Production   1"  mporary  strike  and  to  withdrawal  of 

operating    staff    from    pro] 

SANTA  GERTRUDIS   (]  algo) — Crushed   in  July 

•in  292      ton--  pi  -'it      E1.449;      .Inn.       pi  oflt 

Piimp   station    established    on    22nd    level.      Report    for    quarter 
ended  June   30   gives   following  review-  of  operating  conditions 
in  Pacini. -i  district:  "International  complications  between   the 
,   ;,„,|    o    s    Governments,   while    temporarily   arranged, 
i   any    time.     We   have   for   this   reason   re- 
a    employ.es    for    an    indefinite    period.      The 
ontinues    serious:    after    making    four    t  rips: 
our   El    Oro   special    train    service    was    cut    off   by    reactionary 
elements    in    control    of    the    railroad    over    which    we    had    to 
i    our    train    contract    has    expired,    with    no 
newal      We  are  making  everj    effort   pos- 
eliveries   from   local   sources,   but    these   are 
limited   by   the   railroad   service,   which  :it   best   is  bad,   and  at 
-t   'intervals    entirely    absent.      The    question    of    labor    is 
not   one  so  much   of  supply   as  of  attitude.      The    men    are   now- 
overpaid  and  exceedingly   Indepi  ndent      They  work   less  hours 
per  day,  less  days  per  week,  and  are  more  inefficient  while  at 
work.      All    experimental    work    in    hand    and    still    uncompleted 
was   dropped   at   the   time   of   the   recent    exodus    of   Americans. 

ire   no   men    available   at    the    present   time    capabl 
carrying   on    this    work.      The    profit    for    the    quarter    was    <-on- 
slderab  due  principally  to  lower  grade  of  ore.  ' 

increased    labor    cost       This    condition    is 
likely  ntuated    during    the    present    quarter,    and    it 

may  be  possible  Hun  the  company  may  even  make  some  actual 
loss  in   tli-    immediate  future." 

\FHIC V 

RHODESIAN   COLD   PRODUCTION    in    July    is    reported    at 

oz      less    than    in    June.      This    makes 

i  n    months    ended    July    31    a    total    of    .".:   -    155    oz. 

Other  production   for  Julv  was  IS. 446  oz.   silver.    347   tons  cop- 

3,    v  7".<    tons   chrome   ore  and    43,403    tons 

i  he  shipments  of  diamonds  were  94  carats. 
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Metal  Markets 

NEW    YORK— Sept.    13.    1916 

All  of  the  markets  were  very  strong  and  ac- 
tive during  the  last  week.  In  both  lead  and  spel- 
ter there  were  advances.  In  copper  the  range  in 
price    became   targe,   according   to   delivery,   there 

being  important  transactions  for  the  first  quar- 
ter  of    1917. 

Copper,  Tin,  Lead  and  Zinc 

Copper  A  very  large  business  was  done,  both 
for  domestic  and  foreign  account.  There  was 
large  buying  by  American  brass  manufacturers. 
which  was  understood  to  be  for  the  purpose  of 
covering  a  large  contract  for  rods  previously 
taken.  Some  more  business  of  this  nature  is 
pending  The  sales  -it  tie/  week  were  for  the 
fourth  Quarter  of  1916  and  the  first  quarter  of 
1017,  the  major  market  now  including  both  of 
those  periods.  All  of  the  large  producers  par- 
ticipated in  this  business.  Widely  different  prices 
were  accepted  according  to  delivery,  wherefore 
tlie  range  in  quotations  of  the  market  is  unusu- 
ally  large. 

The  transactions  of  which  we  had  reports 
amounted  to  about  30  million  pounds.  The  total 
sales  for  the  week  were  undoubtedly  upward  of 
50   million    pounds. 

Reports  are  contused  with  respect  to  the  Rus- 
sian order  that  was  placed  during  the  week 
It   seems   that   more   copper   was   bought    for   this 

ac< t    than   had   previously    been   talked   about, 

the  buyer  evidently  having  asked  several  concerns 
to  make  tenders  on  a  certain  quantity  ami  then 
taking  it,  or  a  large  part  of  it,  from  each  of 
them. 

Negotiations  for  a  large  quantity  of  copper 
for  the  Allied  Governments,  which  were  in- 
terrupted  recently,    have   been    resumed. 

The  first  electrolytic  copper  refined  in  Canada 
was  turned  out  Aug  20  at  the  new  refinery  at 
Trail.  B.  C,  built  by  the  Consolidated  Mining 
and  Smelting  Co.,  of  Canada.  The  plant  has  a 
capacity    of    10    tons    daily 

The  Department  of  State  is  in.  receipt  of  infor- 
mation   to    the    effect    that    an    agreement    his    been 

entered  into  between  the  Governments  of  Great 
Britain  and  Norway,  whereby  the  Government  of 
Norway  plates  an  embargo  on  the  exportation  of 
raw  cupper  and  receives  without  interruption  im- 
portations of  copper  from  the  United  States,  hut 
releases  an  amount  equivalent  to  such  importa- 
tions for  shi] jnt   to   England      It    is   understood 

that    about   3,000    tons    will    be    at    once    available. 

Copper    Exports    from    Baltimore    for    the    week 
included  1,029,114  lb.  copper  and  >nt'..:iB4  lb.  brass 
disks    to    Havre,    France;    3,360,371    lb.    Copper    to 
Liverpool,  England:  :;,02:;.:i7s  lb.  copper  to  Arch- 
Russia. 

Copper  Sheets  are  nominal  at  37.5c.  per  lb.  for 
hoi  rolli  o  and  38  5c.  tor  cold  rolled  Copper  win- 
Is  31.5@32c.  per  lb.  for  large  lots  at  mill. 

Tin  This  market  was  almost  idle.  The  changes 
in    prior    were    insignificant 

Lead— A  large  business  was  done,  chiefly  for 
domestic  account,  hut  there  were  some  important 
foreign  orders  Lead  tor  September  shipment 
has  become  very  scarce  indeed  and  the  market  in 
this  metal  is  now  chiefly  for  shipment  in  October 
and  later  The  situation  is  such  that  the  market 
I  luite  out  of  the  hands  ot  the  princi- 
pal producer  and  the  pace  is  being  made  bj  the 
outsiders 

Spelter     A    very    large    business    was    done,    es- 

ith    brass    makers    who    purchased    to 

oii.ni    tor    rods    tli.it    they    had 

taken.     The    largest    purchases    were    for   delivery 

from   Decembei    to   February,   hut   then,   «.,     also 

■  lor  pr pt   and  near-by  ship- 

ing    hog. in    iii    the    earlj    part    ol 
md  the  market  w.is  i  i|ii(|- 
ly  brought   upward.     At   9c.  selers  who  had  pre- 
viously   l"-,-n    standing   alool    entered    thi     market 
The   larg  i„    spelter   was 

i     the     large    buying    of 
copper. 

from   Baltimore   for   the  week   included 
221. nil     lb      spelter     to     I I  in 

Zinc  Sheet  1  business 

Is   fair. 

100  lb.,  f.o.h.  Peru,  111 


Other  Metals 

NEW    YORK— Sept.    13 
Aluminum— spot    material  ,rce    and 

ol  vines    are    mainly    on    contract.      Demand    is 


good  and  seems  to  exceed  supplies.  Prices  are 
tinner  but  rather  nominal  at  61@63c.  per  lb.  for 
No.    1  ingots,  New   York. 

Antimony — This  market  continued  dull  at  un- 
changed prices.  We  quote  li'il  12Vbc.  However, 
tin  re  seems  to  be  a  slightly  better  tone,  due 
largely  to  the  refusal  of  some  of  the  largest 
producers  to   lake  business  at  present  prices. 

Quicksilver — This  market  became  very  dull 
Producers  reduced  their  price  to  $75.  San  Fran- 
cisco reports  by  telegraph  $75,  market   fair. 

Nickel— Demand  is  good  both  from  domestic 
and  export  business.  Prices  are  firm  and  un- 
changed at  45@50c.  per  lb  for  ordinary,  forms, 
according  to  size  of  order.  A  premium  of  5c. 
per  lb,   is  charged  for  electrolytic   nickel, 

Minor  Metals  -Current  quotations  for  Bismuth 
are  s;r.o  ;  ;n  per  lb.  New  York— Cadmium  is 
quoted  at  SI  .libit  1.50  per  lb. — Cerium,  electro- 
lytic, is  sold  ,,t  SS'iS  per  lb— Cobalt  Metal  is 
quoted  at  $1.25  per  lb. — Magnesium  is  steady, 
with  sales  at  $3.50@3.75  per  lb  for  w.  pur< — 
Selenium  is  from  $3  up  to  $5  per  lb.,  according 
to  si/.e  of  order. 


Gold,  Silver  and  Platinum 

NEW  YORK— Sept.   13 
Gold   Imports  in  the  United  States  in  July 


reported  bv 
107,665;    exports,    s 
$52,712,630,    which 
imports    of    $15  071, 
of  exports  of  $30,27 
Gold   Production   ii 
reported    at    781,150 
than  in  .Inly,  and  2, 
1915.      For   the   eight    months 
total     was    6.174,104    oz 


nt  of  Commerce  at  $62,- 
i ;  excess  of  imports, 
s  with  an  excess  of 
1915.  and  tin  excess 
1914. 


Transvaal   in    August    is 

being    20,063    oz.    more 

:.  more  than  in  August. 

deil    Aug.    31    the 

127,618,730;    being 


216,938  oz.    more   than    last    year 

Gold  in  the  United  States  on  Sept.  I  is  esti- 
mated by  the  TreasuM  Department  as  follows: 
Held  in  Treasure  against  outstanding  gold  certifi- 
cates, $1,619,201,489;  in  'fro., sum  current  bain 

$288,506,199;  in  hanks  and  circulation,  $640,- 
533,785;  total,  $2,548,241,473.  This  is  an  increase 
of    $491,509,335    over    Sept.     1    of    last    year. 

Platinum— There  was  a  further  advance  in  this 
market.  Principal  producers  report  sales  at  $85 
tor  refined   platinum. 

Silver— The  market  has  ruled  fairly  steady  the 
n  : '  ..  and  32,9i5d.  in  London, 
at  32%d.  bid.  Shipments  from 
il  ii  continue  moderate  and  with 
buying  for  English  Mint  and 
ige  the  undertone  is  healthy. 
large  shipments  of  late  from 
China    which    is    interesting    in 

ti t    Chin  ise  exchanges. 

s     were     quoted     in     New     York 

v,     c  :  Sept    s  at    52  '.o  55%c  : 

55%c  :  Sept    11  at  52  '.  5  i5  fcc  ; 

.  ;  Sept.  13  at    52  |  55  c  ■  its 

the   United   states   in  July 

'partment   of   Comme at 

12,425,782  :    excess    of    .■■.  - 
h    compares   with    $962,578 
I   in    It'll. 
United   States  on   Sept.   1 


past    week   betv 


view  of  the 

Mexican  dollars 
Si  lit.  7  at  52  ..'■!  5 
Sept.  9  at  .■._••■,'./  v 
Sept.   12  at   52 ts <o  5 

Silver   Exports   f 

were    valued    bv    tb 

$4,336,598;    Import 


in    1915,   and   $2, 

Coined  Silver 
is  estimated  by  i 

lows:      Standard   dollars,    $568,270,! subsidiary 

coins,  face  value.  SI  xs.m  5. or,]  :  total.  $756  2SC,'- 
861.  Of  the  dollars.  $  1S2. 0116. 557  are  held  in 
the  Treasury  against  outstanding  silver  certifi- 
cates. 

Corrected  and  final  statements  from  the  De- 
partment of  Mines  put  the  silver  production  of 
Canada  at  2S.11P.S21  oz  in  1914,  and  28,401,- 
735  oz  in  1  ii  i  :  .i  decrease  ol  only  48,086  oz 
or  0  17';     last   year 


Zinc  and  Lead  Ore  Markets 

Joplin.  Mo..  Sept.  9 — Price  quotations  per  2,000 
lb.  :  Blend.-,  high,  $64  90  :  pei  ton  6n-;  zinc, 
premium  ore,  no  sales,  medium  grades  $60(5)55 
low  $50;  calamine,  per  ton  4n';  zinc,  $35@30- 
average  selling  price,  all  grades  of  zinc  $58  09 
per  ton.  Lead,  base  price.  S7H'o65.  p,r  i„n  sin, 
metal  content  High  price,  $70  20.  Average  sell- 
ing  price,   all   grades   of    lead.    $67.65    , 

Shipments   of    the    week:      Blende,    3,361    ions 
calamine.    496   tons;    lead.    1,2117    tons.      Value,   the 

week.    $312.ii60 ;    the    year    to    d.ite.    s. ai 

The  Investigation  by  the  Producers'  Association 
into  the  aggregate  tonnage  of  reserve  stock  of 
zinc   ore   distributed   over   the    district    was    most 


timely  and  aroused  mine  owners  to  the  necessity 
of  further  limiting  production.  As  a  result,  and 
to  forestall  possible  labor  trouble  by  the  scheduled 
wage  reduction  for  September,  several  mines  closed 
on    Sept.    1. 

The  report  of  holders  of  ore,  estimating  a 
stock  of  23,000  tons  the  week  ending  Aug.  26, 
was  a  near  coincidence  with  the  reports  for 
smelters,  showing  for  the  same  week  23,360  tons. 
So  close  are  the  two  estimates  as  to  practically 
confirm  both.  The  next  occurrence  to  upset 
ore    production    is    the    strike    of    coal    miners    in 


SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 

Ex- 
change 

4  757.5 

t    7. ',7.-, 
1   7.575 

Silver 

Sept. 

Sterl- 
ing, 
Ex- 
change 

Silver 

Sept. 

New 

Cents' 

67  i 
l''*i 
681 

Lon- 
don, 
Pence 

0-.V 

32  J 

32  A 

New- 
York. 
Cents 

Lon- 
don, 
Pence 

7 
8 
9 

11 
12 
13 

1    7 .57  5 
4   7.57.5 
4   757.5 

68 
67J 
68 

322 
32  ft 
32j 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  099  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Kloello- 

Sept. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

265 

6  55 

6.40 

8.25 

7 

@  27  | 

39 

©6.70 

©6.60 

(S8.50 

26} 

6  60 

6.45 

8.375 

8 

©271 

3SJ 

©6.70 

toll    (ill 

©S  621 

26} 

6  60 

6.50 

8  37} 

y 

@27j 

3SJ 

©6  70 

lo  li   CO 

@8  62j 

26} 

6.65 

6  50 

8  50 

n 

©275 

38} 

©6.70 

©6.60 

©9.00 

265 

6.65 

6.55 

8.75 

12 

to  27  '. 

38} 

1"  11   7.5 

(o  C    CO 

©9.25 

26} 

6  65 

6.55 

8.87} 

13 

(,.27! 

385 

©6.75 

(36.60 

©9.37J 

The  quotations  herein  are  our  appraisal  of  the  aver- 
age markets  for  copper,  lead,  speller  and  tin  based  on 
wholesale  contracts  for  the  ordinary  deliveries  of  the 
trade  as  made  by  producers  and  agencies;  and  repre- 
sent, to  the  best  of  our  judgment,  the  prevailing 
values  of  the  metals,  reduced  to  basis  of  New  York, 
cash,  except  where  St.  Louis  is  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars.  Electrolytic  copper  is  commonly 
sold  at  prices  including  delivery  to  the  consumers 
and  is  subject  to  discounts,  etc.  The  price  quoted 
for  copper  on  "regular  terms"  (r.t.)  is  the  gross  price 
including  freight  to  the  buyer's  works  and  is  subject 
to  a  discount  for  cash.  The  difference  between  the 
price  delivered  and  the  New  York  cash  equivalent  is 
at  present  about  0.25c.  on  domestic  business.  The 
price  of  electrolytic  cathodes  is  0,05  to  0.10c.  below 
that  of  electrolytic.  Quotations  for  lead  represent 
wholesale  transactions  in  the  open  market  for  good 
ordinary  brands  Quotations  for  spelter  arc  for  ordi- 
ary  Prime  Western  brands  Only  St.  Louis  pric*  is 
given,  St.  Louis  being  basing  market.  We  quoted 
New  York  price  at  17c.  per  100  lb.  above  St.  Louisl 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St  r*ouis-New  York  17c;  St.  Louis-Chicago, 
6.3c  ;  S1     Louis-Pittsburgh,  13.1  cents. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3  Mos. 

Spot 

Sept 

Spot 

3  Mos. 

Spot 

7 
8 
9 
11 
12 
13 

100! 

no 

111 
111 

114! 

1065 

107! 

10S 
10S 

110! 

131 
131 

131 
132 
132 

170J 
170 

169} 

1C0! 
II HI  J 

171J 
170! 

170! 
170! 

I7n; 

30  i 

30} 

30 
30 
30 

18] 
54 

The  above  table  gives  the  closing  quotations  09 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  Copper  quotation-  tor 
electrolytic  are  subject  to  3%  discount.  For  conveDa 
ietier  in  eomparison  of  London  prices,  in  pounds 
sterling  per  2.24U  lb.,  with  American  prices  in  cents 
per  pound  the  following  approximate  ratios  are  given, 
riggErming  exchange  at  4.80.  £15  =  3.21c.;  £20  = 
l3Pc  ;  £30  -  6.43c;  £40  =  8.57c;  £G0  =  12.S5c 
Variation-,    fl    -  0.212  cents. 
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the   K. iiis, is  coal   Belds.     Tlic  sirik.'  should   have 
no  very  serious  effect  on  this  district,  .is  the  de- 

pendenci    u i  mal  im  i   ]...».  i   is  limn.  ,i      \.m 

ill  gas  and  electricity   furnish  the  larger  propor- 
tion of  power 

Platteville.  Wis..  Sept.  9  Quotations  for  the 
week  are  according  t.i  the  Following  figures:  Base 
price  per  2,000  n».  ton  for  material  assaying 
■  in' ,  /im-  Is  $66  fur  premium 
for  medium  grade.  Fur  material  assaying  s"', 
Jr. id  the  base  price  per  2,000  lb  ton  is  $71. 
Shipments  for  the  week  were  3,094  tons  of  zinc 
ore,  117  inns  uf  lead  ore  and  907  tons  ol  sulphur 
ore.  For  the  year  to  date,  the  figures  are  84,669 
ions  of  zinc  ore,  3,031  tons  ol  lead  ore,  and 
20,220  tons  of  sulphur  ore  Shipped  during  the 
week  to  separating  plants,  3,780  tons  of  zinc  ore. 

OTHER    ORES 

Manganese  Ore  Brazilian  ore  continues  to  be 
quoted  al  about  60c    per  unil  al  seaboard;  Indian 

ore  at   5nii  55c   per  unit. 

Arrivals  at  Baltimore  for  the  week  included 
12,655   tons  manganese  ore-  from    Brazil 

Tungsten  Ore— Exports  of  tungsten  ore  from 
Japan  in  1915  were  85  tons  to  the  United  States, 
214  tons  to  France,  and  110  tons  to  the  United 
Kingdom;  409  tons  in  all.  Estimated  shipments 
to  July,  1916,  are  placed  at  480  ions,  most  of  it 
uoinr;  to  the  United  States.  The  tungsten  output 
of  Japan  is  reported  as  25  to  4o  tons  of  ore  pet 
month  front  the  Kiwada  mine,  10  to  II  tons  per 
month  from  the  Takitori  mine,  and  75  tons  per 
month  from  several  small  mines.  Those  In  Chosen 
produce  between   50   and   60   pus   per   month. 

Tungsten  Ore— Following  the  large  business 
consummated  in  recent  weeks  this  market  became 
very  dull.  Small  quantities  are  still  offered 
around  $17  per  unit,  which  we  quote  as  the 
market.  However,  most  of  the  interests  in  New- 
York  that  have  this  ore  for  sale  are  holding  for 
$20.  It  is  reported  that  the  Atolia  Mining  Co. 
has  closed  its  mill  for  repairs,  and  it  is  thought 
that  the  withdrawal  of  this  production  may  have 
a   stiffening  effect  on  the  market. 

Antimony  Ore — This  market  is  a  little  firmer. 
A  small  business  was  done  at  $1@1.10  per  unit 
lor  immediate  delivery. 


EXPORTS     AND     IMPORTS 


Spanish  Ore 
nded  June  30, 
in  metric  tons : 


Iron  ore.. 
Copper  or 
Zinc  ore. . 
Lead  ore. 
Manganes 
Pyrites. . . 
Salt 


loir, 

',161,930 

26.053 

13.227 

3S.5 

4..J.34 

-•Is. 7. Ji 


1910 

.'in.  :,iio 

26.871     I  818 

:.7.17ii     I  l  :  943 

1.196     I  Ml 

2,310     I>  2,224 

I  711. Ms 

232,438     D  16,322 

Imports  of  coal  for  the  half-year  were  857,017 
tons,  an  increase  >f  100,621  tons;  of  coke  86,652 
tons,  a  decrease  of  7,560  tons. 

Iron  Trade  Review 

NEW  YORK— Sept.    13 

The  position  of  the  iron  and  steel  markets  con- 
tinues extremely  strong:.  While  at  present  the 
new  demand  for  steel  is  only  moderate  the  mills 
are  so  fully  sold  up  that  there  is  a  strong  mar- 
ket, ami  premiums  for  early  delivery  are  paid 
on  as  many  classes  of  finished  -steel  as  formerly. 
even  lap-weld  pipe  being  held  at  premiums  by 
many  mills  In  the  past  three  months,  despite 
the  apparently  quiet  market,  the  mills  have 
booked  substantially  as  much  business  as  they 
have  filled  and  they  regard  it  ;is  settled  that 
there  will  be  heavy  pressure  for  deliveries  for  10 
or    12    months   to    come. 

While  there  is  a  feeling  of  relief  in  the  iron 
and  steel  industry  that  the  threatened  railway 
strike  did  not  occur,  there  are  apprehensions 
over  the  unrest  in  iron  and  steel  labor  caused 
by  the  manner  of  settlement.  Some  observers 
who  appear  to  be  in  close  touch  with  the  situa- 
tion predict  that  before  the  end  of  the  year  there 
will  be  strikes  for  an  eight-hour  day.  to  replace 
the  10  and  12  hours  worked  by  many  of  the  men 
Such  a  demand  could  not  he  granted.  Irrespective 
of  the  cost  of  production,  as  there  would  not  l.e 
enough  men  to  maintain  the  output  There  is  no 
surplus  now,   rather  some   scarcity   of   labor. 

The  strongest  home  demand  at  present  is  for 
plates  and  shapes  for  shipbuilding.  The  ship 
yards  are  all  full  of  work  and  are  in  need  of  ma- 
terial.      Structural    work    is    about    the    s. as 

last  reported,  with  many  small  contracts  to  be 
placed,  hut  only  a  few  large  ones  under  consid- 
eration. Railroad  business  is  larger  Some 
large  foreign  orders  have  been  placed,  and  the 
rail   mills   are  sure  of  abundant    work   next   year. 

The  pig-iron  market  has  been  a  little  quieter, 
though  there  is  still  a  heavy  demand  for  basic 
iron,  and  foundry  pig  is  selling  quite  freely, 
especially   in   seaboard    territory. 

Exports  from  Baltimore  for  the  week  included 
1,197,051  steel  billets,  bars  and  forgings.  909,617 
lb  pipes  and  tubes.  226.082  lb.  wire.  717, 704  lb 
nails  and  408,730  lb.  tinplates  to  Great  Britain  ; 
14. 750. 425  lb.  steel  billets  and  blooms.  3,981.363 
lb.  steel  rails  and  fastenings  and  1.306,830  lb. 
pig  iron  to  France;  4.640  tons  old  rails  and  scrap 
to    It.ih 


I  ""''I    Stati      steel   Corporation   common    stock 

on  Sepl    B  .,ii  ii„-  ,\, ....    | 

Exchange        Later    it     went     even     higher,     selling 
Sept.    !l    ii|, 
promises  to  go  higher 

The  United  States  Steel  Corporation  ri 

filled   orders   on    its   I fc 

ions  ,,i   material      Tins  is  ia;.7i;5  t,  n 
on    .Inly    31,    but    is    277.111    tons    less 
maximum    reached    on    \i  i  1,751,902 

tons  more  than  on  Aug.  :;i  of  last  year. 

Pig-iron   Production   in  August   showed  n   slight 
decrease  from  July.     The  reports  ol   thi 
.is    collect  ii   and    published    by    the     'Ii 
show    thai    on    Sept.     1    there    were    320 
anthracite    stacks    in    blast,    having    a    tot 
output    of    104,500    t,,ns.    being    1,100    tons    more 
than   on   Aug.    I.      Bad   weather   and     i 
labor     kepi     down    production    during    II, 
Making   allowance   tor    the    charcoal    furnaces   the 
total  make  In  August  was  3,240,700  ton 
eight    months    ended    Au|       II  26,121,700 

ions       Of    the    total    production    is. II" 
or   .ii  6     .   were  made   by   the   I  i 
operated    by    the    steel    compai 

PITTSBURGH— Sept.    12 

The      Steel      Corporation's     gain      (hum 

of  in;, 755  tons  in  unfilled  obligations  was  less 
than  had  been  expected  in  the  trade  but  the 
shewing  is  dlstlnctlj  favorable  in  th.it  it  follows 
two   mouths   of  decreases.      The  tonnage    reported 

Oi'    I ks    would    carry    the    corporation    into    next 

April,     on     an     average,     hut     bars,     plat! 

and  rails  are  sold  much  farther  ahead  than   this. 

while     wire     products,     sheets,     tinplates     and     pipe 

mill  products  are  sold  a  much  smaller  distance 
ahead,  the  divergence  being  due  chiefly  to  ditTer- 
ences    in    trade    habits. 

Ilie   steel    mills   regard-  it    as   assured  that    they 
will   have   toll   operation  until  the  middle 

year,  at  the  least,  and  On  the  surface  the  steel 
market  promises  a  fulfillment  Of  the  expectation, 
hut  there  are  many  doubters  among  the  ranks  of 
I  ii,,  i  There    are    many    who    believe    consump- 

tion   in    important    lines   will   he    reduced    when    ii 

Is   essary  to  pay  the  present   prices   on    actual 

shipments,   for  at   present   there   is  still   consider 

able    cheap    steel     being    Snipped.       Tile    jol 

particularly  doubtful. 

Steel  production  is  increasing  as  the  Ii  ttest 
weather  has  been  passed  but  doubts  are  expressed 
whether  October  will  show  its  usual  large  i"n 
nage,  as  labor  is  scarce.  The  restricted  produc 
lion  ,,t  tie-  past  two  months  has  certaini]   helped 


to 


lippo 


The   general    tone  o!    the    steel    in ,nk    '    Is  aided  by 
the    unwillingness    oi     the    great    ni.ij    1'iv    of    mills 

to  sell  unfinished  steel,  except  the  fancy  priced 
war  steel,  for  delivery  in  the  first  half  of  the  new 
year,  as  well  as  the  tendency  pig  iron  is  showing 
to  grow  scarce  and  advance  in  price.  Signer 
prices  are  claimed  to  be  bid  for 
larly   heavy  melting  steel. 

Pig   Iron — The  buying  movement   has  broadened 
further.      The    Brier    Hill    Sti        I  formerly    a 

regular    seller,    has    bought    20,000    ton 
pig   iron,   but    whether   because    its    enlarged   steel 
plant    is    outrunning    its    pig-iron    produi 
because  the  company  prefers  to  sell  lies 
ln.\    basic  is  not  disclosed.     The    I 
at    Canton    has    also    bought    20,000    tons    of    basic, 
and    there    are    rumors    of    other    purchases.      The 
S-.mdard   Sanitary    Manufacturing  Co.  today   closed 
on    purchases    of   25,000   tons   of   found] 
two-thirds      southern,      pining      $14      and      $14.50, 
Birmingham,  for  the  southern   and   $18.50   at   fur- 
nace for  the  northern.      It   is  using  half  southern 
iron    in    its    Pittsburgh    district    plants    now,    on 

not     of    the    more    favorable    deliver 

Reports     me     that     the     merchant     turn: 

almost   fully  sold  for  the  remainder  of  this   year 

and   there    are   more   predictions   of   an    impending 

scarcity    and    a    sharp    advance.      We     ; 

scmer.    $211121,511;    basic.    $18ff  18.25;    malleable 

and     foundry,     $18.50@18.75 ;    forge.     $18@18.25, 

fob       Valley     furnaces,      95c.      higher     delivered 

Pittsburgh. 

Steel — Reports    are    confirmed    that    thi 
lately    been    heavy    sales   to   foreign    consumers  of 
shell   si.-el  billet   discards,   practically  ■■leaning  up 
the  accumulations  and  making  the  unfinh 
situation  still  stronger.     There  are  only  occasional 
odd  lots  oi  this  year's  deliv- 

ery, and  for  next   year   the  mills  generally  refuse 
fo    quote.       The    market     is    regarded     a 
fot    soft   steel,   bessemer  or  openhearth,   but   prac- 
tically nominal   at    this   range    or  any    other. 

FERROALLOYS 

The  production   of  ferromangi  d  spiegel- 

eisen    in   the    United    States,    light    months   ended 

\u.       11,    is    reported    al     I  I    tons    in 

I    tons   in    1916;   an   Increase  of 

tons  this  year. 

Ferrosilicon     is     nominally    unchanged       High- 

_ri,l,  ,     Mr  iui  ton     at 

furnace,  according  to  size  ol  order.  Bessemer 
ferrosilicon  ranges  from  $30  for  !'  '  up  to  $41 
for   169f,   at   furnace. 

Spiegeleisen.    20';,   brings    $40@45   per   ton    at 
furnace,    with    high    grade,    25    to    30^ .    quoted 
■05    per    ton. 


Ferromanganese-   The  market     i, 

,i,|,t     being     usually     ava 

contracl    remaining   at    $175.      Fears   of    . 
appear    to  Hayed 

Arrival  included 

•  m    Liverpool. 

FOREIGN    IRON 

German     Pig-iron     Production    In     Inly    Is    re- 
ported    i".    the   Gi  rman    Iron   and   Sto  i    I 
metric    tons,    being    52,799    loi 

than  in  June      Foi    the    levi  n   m ,     endi  d    lul] 

31    the    production    was    6,581,840    tons     ,     LSI  i 
and   7,631,338   tons    1916;   an    Increase   of    1,049, 

The     make     lor     tie-      ,,.,,,,     , u,        ,., 

191  1.     before     the     war,     was     10,852,192 

,    70' ,     of 
that  of  a 

IRON   ORE 
i  from   thi    I 

ports    are    reported    by    the    -Iron    Trade 
Review"   as   follows,    in   gross   tons,   for   thi 

pi      I  : 


Porl 

1915 

1916 

I 

Bscanabc 

2,995,862 

1,708,477  I 

1,712,615 

Mai  quette. 

1,773,653 

2,469,705  1 

Vshland 

1,995,165 

Supcrioi 

4,439.08s 

Ii, ,1, nl, 

12,718,548  I 

■ 

5,418,068 

1,288,887 

l  otal 


."    :'*._■  1  ."■  M.l    112,409,444 


The    shipments 

will     easily     reach     tit). 000, 000    tons    and    .lernaps 
■  y  <  <  <\  thai  figure,  ■  tiould  be  an  early 

close  of  navigation.     The  Augusl  shipments  were 
9,850,140   tons,   the   largest   on   record. 

COKE 

The    Alabama    coke   market  is   strong   and   sup- 
hardly  up  to  the  demand      Coke  produc- 
tion la  the   Birmingham  district   i>  being  rushed. 

Connellsville — Bids    of    $2.85    were     m 
morning   foi    a    few  carloads  of  Furnace 
shipment   today.     The   market   is  quiet    -■ 
light  offerings  and  small  inquiry.     There  is  ample 
oven    capacltj    bul  Car   supply 

normal  again      We  quote  : 
COnt    act,      nominal, 
.  5;  prompt  and  contract  foundry,  $3.25<g 
:    r   net   ton   at   ovens. 
Anthracite  Shipments  in  August  are  reported  at 
5,531,797    gross    tons,    which    is   98,919    tons   more 
than    in    July    and    69,670    tons    more    than    in 
August,    1915.      For  the   eight   months  ended  Aug. 
:;i     the    total    shipments    were     ,_'>'' l. : 
tons    in    1915,    and    14,386,340    tons    in    I 
increase  ol    1,491,557    toas   this  year. 

Chemicals 

NEW    YORK— Sept.     13 

The    general    market    is    Improving,    showing    n 

stronger  tone  and  increased  business.     The  heavy 

chemicals   generally    report    sustained    prices    and 

more  interest  in  futures. 

Arsenic  Supplies  are  equal  to  the  demand. 
which    con'  Lte.      Quotations   are    un- 

ci 25    per    100   lb.,   for   both    spot 
and  futures. 

Copper  Sulphate    Demand  seems  to  be  Improving 
and  there  are  more  Inquiries  for  export  material. 
Prices   have   again    hardened   a    little   and 
are  quoting  $9@11   per  100  lb.,  according  to  size 
and    terms   of   order. 

Nitrate  of  Soda  Demand  Is  reported  as  improv- 
ing, the  statistical  position  is  not  strong,  owing 
to  large  production  and  prospective  Im] 
addition  to  good  stocks  on  band  Nevertheless 
Ann,  and  sellers  continue  to  quote  $Ii 
per  100  lb.  for  both  spot  and  futures 

Sulphur     A  fair  business  is  forward  and  prices 
are    Arm.       Spot     material     is    scarce    and     com 
mantis  a  premium,  sellers  holding  for  $3".  p 
ton.      Futures   can   be   had   at   about   $30   per   ton 
for    November    and    later 

Sulphuric  Acid— Business  Is  fair  and  there  is 
some  inquiry  for  futures.  Including  some  large 
contracts.  Trices  are  steady  at  $1  per  100  11> 
for  60-dcg.  and  $1.50  per  100  lb.  for  66  deg 
acid. 

Magnesite  shipments  from  Greece  In  1915  are 
I       3.  Coi         G  i    a    \v    Waddell, 

■   tlows,   in   metri< 


Raw         Calcined         Total 
33,641 

51,172 
15,475  1,781 


United  - 
England 

rope... 
Total 92,661  18,726        111.387 

All    Grecian    magnesite    mines    are    located    in 
the   Athens   district,    most   of   them    bell 

■    Buboes,     in    1914   the   mines   produced 
117,430  metric  tons  of  raw  magnesite.     The  total 
1915    output    is    placed    at     I 
mited   Stal  re  heavily  in    1915   than 

formerly. 
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Assessments 


i  lompanj 


Alta  Silver,  Nev      

Beaver  Gold,  Utah 

Beai  er  Mines.  Utah 

Blue  Star,  Ida        ,    -  - 
Bull  \  alley,  Utah 
Cash  Boy.  Nev 
Challenge,  Nev. 

■ '  k,  [da  

i    nl;      \  HL'iliKi.     Nr\ 

Crown  Point.  Utah   

i  Bgle  Mountain,  [da 

l  xchequer,  Nev      

Emerald,  Utah 
Fortuna,  Utah.. 

Friend,  Ida         

Great  Bend,  Nev.    

Great  Western,  Ne\ 
Hector.  Ida.     . 
Idaho- NV-  a  la,  Id  i 
■ 

i  bah 

Nevada-Stewart,  Ida. 

\ «-.  ada  zinc,  Nev 

Old  Veteran,  Ida 

Paloma,  Utah 
Phedora,  Ida 
Rio  Grande  GruhBtake,  Ne 

Sandstorm  Kendall.   Nev. 
Sautaquin  Chief.  T/tah 
Samarium  King,   Utah 
Sells,    Utah 

Sliver  Pick,  Nev 

Snni'-,'-ler,  Utah       .  . 
Snringiield  Tunnel,  Calif. 

S3  adlcate,  Utah 

Tarbox,  Mont   

Tyler,  Ida 

Umatilla.    Nev 

Uvada,  Nev 

w  est  Toledo,  Utah   

\\'(i:ilr.  Utah    

Wonderful.  Ida 


Oelinq.      Sale         Arat. 


sent.  I 
Aug.  19 
Sept  30 
Sept .  25 
Oct.  10 
Sept. 

Ui-  23 
Aug.  25 
Sept .  29 
Sept.  16 
Oct 
Sept 

Vug 


25  $0  03 
16  0.01 
21  0  0025 
_'i  0  02 
31  0.004 
15  ii  ut 
13  0  05 

26  0.005 
20  i>  05 
10  0.005 

4  0.001 

26  0  03 


14  Oct. 

i  i  Sep1 
27  i  "  i 
3  Sept 

I  I  Sepl 
9  Oct. 

21  3ep1 

L'n    Se pi 

22  Oct. 

22  Sepl 

II  Sept 

ii  sept. 
21  Ocl 
25  Ocl 
20  Oct. 

15  . 


is  Oct. 
2S  Oct 

1  2  <  »d 
Is  I  »rt 
','  I  let 
12  i  ii  i 

5  Sepl 
30  Sepl 


L6  <>  005 

2  ii  mi.-; 

2  0.01 
7  0.002 
9  0.01 

29  0  001 
31  0  002 
26  0  01 
21  0.0025 
21,  0.0025 

7  0.06 

30  0.01 

Is  II     (Hi;, 

I  0  05 

14  0.0015 

28  u  005 

12  0  0015 

24  0  0025 
26  II  D2 

3  0.01 

25  0  05 
20  0  001 


Stock  Quotations 


SAN  FRANCISCO  Sept.  12    SALT  LAKE 


Name  of  Comp. 


Alta 

Andes 

Best.  &  Belcher 

Bullion..   

Caledonia 

Challenge  Con 

i  sonfldfince.  . 
Cons.  Imperial. . .  . 

Con.  Virginia 

Gould  &  Curry 

Hale  &  Norcross  . 

Jacket-Cr.  Pt 

Mexican 

Occidental 

Ophlr 

Overman 

Savage 

Seg  Belcher 

evada. 

i  olon  i  on 

Utah  Con 

Belmont 

Jim  Butler 

MacNamara 

Midway.  ... 
Mont.-Tonopah. . . . 

North  Star 

Rescue  Eula 

West  End  Con 

Atlanta 

Blue  Bell 

Booth 

C.O.D.  Con 
Comb.  Frac 

D'fleid  B.B 

D'neld  Daisy. 

Jumbo  Extension. . 

Round  Mountain.  . 
Sandstorm  Kendall 
Sliver  Pick.      .  . 
Central  Eureka 

Argo 

Ariz.  Central 

Big  Jim 
Lazy  Boy   .  . 
Oat  man  No.  Star 

Tom  Reed 

United  Eastern 
United  Western     . 


of  c, 


Alta  Con 

Black  Jack 
Colorado  Mining.. 

Crown  Point 

Daly-Judge 

Emma  Cop  . . 

Gold  Chain 

Grand  Central. . . 

Iron  Blossom 

Lower  Mammoth. 

May  Day 

Opohpngo 

Prince  Con 

Seven  Troughs. .  .  . 
Silver  King  Coal'n 
Silver  King  Con. . . 

Sioux  Con. 

Uncle  Sam 

Yankee 


.03 

.06 

:.oi 

1.45 
X  02  J 
3  00 
3.55 
09S 
.02 


COLO.  SPRINGS    Sept.  12 


Acacia 

Cresson 

Doctor  Jack  Pot.. . 

ElktonCon 

El  Paso 

Findlay 

Gold  Sovereign.. .  . 

Golden  Cycle 

Granite 

Isabella 

Jack  Pot 

Jerry  Johnson 

Mary  McKlnney.. 

Portland 

Vindicator 


; TORONTO 

Adanac 

Bailey 

Chambers  Ferland 


LONDON 


La  Rose 

Peterson  Lake. 

Right  of  v>  . 

Seneca  Supertoi 

dSOn  Bay. 


Alaska-Mexican. 
Alaska  Tre'dwell 
Burma i  Corp  . 
Cam  ft  Motor 

Camp  Bird 

H  "ro 

Esperanza  . 
Mexico  Mines.. 

Nechi.  pfd 

Oroville 

Kanta.  Gert'dls.  . 
Tomboy  . 


Aug-  M    Temlskamlng 
£1    6a  3d    Wettlaufer-Loi 
5  10    0  i  Dome  Exten. .. 
3    5  0  j  Dome  I 
011    6      Foley  O'Brien.. 

Bollinger 

Jupiter 

Mclntyre 

Newray 

I  '■ 

Preston  E.  D. . 
Vipond  . 
West  Dome.. 


0   9  6 
0  113 

3  12  6 

0  '-3  0 

0  16  9 

0  12  0 

1  2  6 


Name  of  Comp. 


Alaska  Gold  M 

Alas)- a  Juneau 

Am.Sm.&Ref.,com  . 
Am.  Sm.  &  Ref.,  pf. 
Am.  Sm.  Sec,  pf.  A 
Am.  Sm.  Sec.  pf.  B. 

Am.  Zinc 

Am.  Zinc,  pf ......  . 

Anaconda 

Batopllas  Mln 
Bethlehem  Steel.  .  . 
Bethlehem  Steel,  p.. 
Butte  &  Superior. . 

Chile  Cop 

Chlno 

Colo.  Fuel  &  Iron. 

Crucible  Steel 

Dome  Mines     

Federal  M.  &  S. .  .  . 
Federal  M.  &  S.,  pf. 
Great  Nor.,  ore  ctf . 
Greene  Cananea..  .. 

Homestake 

Inspiration  Con..  .  . 
International  Nickel 

Kennecott 

Lackawanna  Steel. . 

Miami  Copper 

Nat'l  Lead,  com.. .  . 
National  Lead.  pf... 

Nev.  Consol 

Ontario  Min 

Quicksilver 

Quicksilver,  pf 

(lay  <  ton 

riepubllc  IAS,  com.. 
Republic  I&S,  pf..  . 

Sloss-Sheffleld 

Tennessee  Copper.  . 

Utah  Copper 

U.  S.  Steel,  com 

U.S.  Steel,  pf 

Va.  Iron  C.  &  C.    . 


N.  Y.   CURB 

Beaver  Con 

Buffalo  Mines 

Butte  &  N.  Y 

Butte  C.  A  Z 

Caledonia 

Can.  Cop.  Corpn. 

Cashboy      

Cerro  de  ..  asco.  .. 
Con.  Ariz  Sm.. 
Con.  Coppermlnes 
Con.  Nev  .-Utah. 

Crystal  Cop 

First  Nat.  Cop...  - 

Florence 

Guldiield  ( '.-ii.. . 
Goldneld  Merger, 

Granite 

Hecla  Mln. ...... 

Howe  Sound 

Jerome  Verde 

Joplin  Ore  &  Spel . 

Kerr  Lake 

Magma   

Majestic 

McKlnley-Dar-Sa. 
Mother  Lode 

Nevada   Hills 

N.  Y.  &  Hond 

Nlpissing  Mines.. . 

Oro 

Ray  Hercules 

Rochester  Mines. . 
St.  Joseph  Lead... 

Standard  S.  L 

Stewart 

Success 

Tonopab 

Tonopab  Ex 

Tribulllon 

United  Zinc 

White  Knob,  pf . . 

White  Oaks 

Yukon  Gold 


BOSTON  EXCH      Sept.  12 


Adventure. 
Ahmeek.. .  . 
Algomah. . . 


•■.,',. 


i.'.i  . 

Ariz.  Com.  flfs. .  . 
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tl.ast  Quotations 

Monthly   Average   Prices   of   Metals 

SILVER 


Month 

New  York 

London 

1914 

1915 

1916 

1914 

1915 

16 

January.  .  . 
February. . 

March 

April 

May 

June 

July 

August. .  .  . 
September. 
October... . 
November. 
December.. 

56.572 
57.506 
58  007 
5S  519 
58.175 
56.471 
54  678 
54 . 344 
53  2'.«i 
50 .  654 
49   0S2 
49.375 

48.855 
48.477 
50.241 
50  250 
49  915 
49  034 
47.519 
47.103 
48.680 
49  385 
51.714 
54.971 

56  77.1 
56 . 755 

57  935 
r.lll  5 
74.269 
65  021 
62  94(1 
66.083 

26.553 
26  573 
26.788 
26  958 
26  704 
25  94S 
25  219 
25  979 
24  260 
23    199 
22   703 
22.900 

22.731 
22 .  753 
23  70S 
23   709 
23.570 
23.267 
22.597 

22  780 

23  591 
23.925 
25   1194 
26.373 

26.960 
26.976 

27  597 

30  662 
35.477 

31  060 
10  000 

31.498 

Year. .  . . 

54  811 

1!,    ,,     1 

25.314 

23  675 

New  York 

London 

Month 

Electrolytic 

Standard 

Electrolytic 

1915 

1916 

1915 

1916 

1915 

1916 

Jan. .  .  . 

13  641 

24.008 

60.756 

8S.083 

65.719 

116.167 

Feb 

14.394 

26.4411 

63  494 

102  667 

133.167 

Mar.. . . 

14.7S7 

26.3111 

66.  152 

107.714 

136.0011 

April. .  . 

16.S11 

27   S95 

75  096 

124.319 

137    3S9 

May. 

IS  506 

28    625 

77.600 

135  457 

152.522 

June. .  . 

19.477 

26  601 

S2   574 

112  432 

95.333 

137  455 

July.... 

IS    796 

23   S65 

76.011 

95   119 

91   409 

125   500 

Aug.. 

16.941 

26.120 

68   673 

110  283 

82 . 333 

126.304 

Sept.  . 

17.502 

68.915 

85.250 

Oct. 

17  6S6 

72   601 

88.000 

Nov.. . . 

IS. 627 

77    744 

93.273 

Dec 

20   133 

80.773 

100  43 

Year. 

17.275 

72  532 

New 

York 

London 

Month 

1915 

1916 

1915 

1916 

34  260 
37  415 
48 . 426 
47.8S4 

4,1  288 
37.423 
34.389 
33.125 
33  080 
39.224 

41.825 
42.717 
50.741 
51  230 
49   125 
42  231 
38  510 
38  565 

156.550 
176.925 
180.141 
166.225 
162   675 
167.636 
167   0SO 

151  440 

152  625 
151.554 
167  670 
167.000 

1S1    107 

193.609 

199.736 

196.511 

August. 

169.870 

Av.  year 

3s  590 

1 63 . 960 

New  York 

St.    Louis 

-London 

Month 

1915 

1916 

1915 

1916 

1915 

1916 

January     . 
February.  . 

March 

April 

May 

June 

July 

August     . 
September . 
October.. ,  , 
November 
December.. 

3.729 
3.827 
4  053 
4.221 
4.274 
5.932 
5.659 
4.656 
4  610 
4  600 
5.155 
5.355 

5.921 
6.246 
7.136 
7.630 
7.463 
6.936 
6.352 
6.244 

3.548 

3.718 
3.997 
4.142 
4.182 
5  836 
5.531 
1    520 
4.490 
4  499 
5.078 
5 .  266 

5.826 
6.164 
7.375 
7.655 
7  332 
6  749 
6.1S5 
6.  OSS 

18.606 
19.122 
21    SS3 
21   094 
20 . 347 

25  170 
24.611 
21    946 
23    151 
23  994 

26  27S 
28  807 

31.167 

31.988 
34.440 
34.36S 
32  967 
31   Oil 
2S.137 
29.734 

Year. .  .  . 

4.67.3 

4.567 

22  917 

Month 

New   York 

St.    Louis 

London 

1915 

1916 

1915 

1916 

1915 

1916 

6  386 

16.915 

6.211 

16.745 

30 .  S44 

89  810 

Feb 

8  436 

IS. 420 

8.255 

1.8.260 

39.819 

97 .  762 

Mar 

8.541 

16.S46 

8.360 

16.676 

44.141 

95  04S 

April. . . . 

10  012 

16.695 

9  837 

10.525 

49  8S8 

99 . 056 

May. . .  . 

14  781 

14.276 

14  610 

14.106 

68.100 

94  217 

June.  .  .  . 

21    20S 

11.752 

21    03S 

11   582 

100.614 

68  591 

July 

19   026 

8.925 

IS    S56 

8.755 

97 . 250 

50  750 

Aug 

12.781 

8.730 

12.611 

S.560 

67 . 786 

51    5S7 

Sept 

1 3  440 

13.270 

67.841 

Oct 

12    S00 

12   596 

66 . 536 

Nov 

15.962 

15.792 

SS  409 

Dec 

15.391 

15.221 

89 . 400 

Year. . 

13.230 

13   (151 

67.553 

PIG   IRON    IN    PITTSBURGH 


Month 

Bessemert 

Baslct 

No.   2 

Foundry 

1915 

1916 

1915 

1916 

1915 

1916 

January.  . 
February. . 
March 
April 

June 

July 

August. .  . . 
Septembei . 
October...  . 
November. 
December.. 

$14.59 
14.55 
14.55 
14.55 
14.61 
14.70 
14.94 
16.01 
16.86 
16.95 
17  57 
19.97 

S21.60 
21.16 
21    81 
21  65 
21.78 
21   95 
21    95 
21.95 

$13.45 
13.45 
13.45 
13  45 
13  60 
13.67 
13.91 
15.31 
15.95 
15.96 
16.47 
18.44 

Sis   7s 
18.93 
19.20 
18.95 
19.11 
18  95 
IS  95 
18.95 

S13  90 
13.90 

13  95 
13.95 
13.83 
13.77 
13.68 

14  75 
15.70 
15.80 
17  20 
18.95 

$19  70 
19.51 
19 .  45 
19.45 
19  58 
19  34 
19.20 
19.25 

Year 

$15.82 

SI 4    76 

114.95 

tAs  reported  by  W.  P.  Snyder  &  Co. 
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>')' Xol'SI S— ■'/'; ,  /-'ir.T  /,m/.s7  important  silver-tin 
miiirs  of  tin'  Oruro  district;  nil  working  the  same 
system  of  veins,  nn  tin  ><n<ir<nt.  the  San  Jose  and 
llir  lias.  Low-grade  ore  used  for  stope  filling 
centuries  mi"  is  now  handled  at  n  profit.  Metal- 
lurgical treatment  comprises  chloridizing  roasting 
mill  leaching  of  copper  and  silver,  followed  by  con- 
centration <if  residues  in  recover  I'm. 

The  ore  deposits  of  the  Oruro  Hills.  Bolivia,  have 
features  of  more  than  usual  interest,  due  to  the  fact  that 
they  afford  the  best  illustration  known  today  of  this  type 
of  silver-tin  ore  deposits.     This  association  of  silver  ami 


ami    I'.i:n.i  im  in    Li    \'m\    M  n.u:i;f 

tin  minerals  are  so  intimately  associated  in  mucb  of  the 

-IT. 

'I'll.'    mosl    famous   of   all    the  tricts   "l 

Spanish    colonial    clays    in    South    America    was    Potosi. 
\r\i  to  it  in  fame  came  Colquechaea  and  Oruro.     Potosi 
is  nov.    principal!}  a  tin   producer,  ( lolquechaca   la'-  idle, 
while  Oruro  i-  -nil  essentially    a    -M-.er  producer.     The 
silver  ores  of  these  Oruro  Hills  were  I  nown  t"  the  oa 
before  the  arrival  of  the  Spaniards,  hut  upon  the  death 
.of  the  Iuea  Atahualpa  the  Indians  destroyed  all  evid 
of  their  work   in  order   to   hide   the  di 
Spaniards.     In   I'm"'  the  mine-  were  rediscovered  I 
Spaniards  and  for  a   long  tune  rivaled  iii  richness  those 
of  ii-  mure  illustrious  competitor,  Potosi.     In  the  seven- 
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tin.  which  is  so  common  in  Bolivia  a  '  so  unusual  el  e 
where,  .has  always  made  these  Bolivian  sposits  peculiarly 
attractive  to  students  of  ore  deposits.  The  ores  mined  at 
Oruro  are  particularly  interesting  for  the  reason  tha 
ratio  of  silver  to  tin  is  higher  than  in  most  of  the  ores 
of  this  type  novi  being  mined,  and  because  the  silver  and 

•Associate  in  economic  geology,  Johns  Hopkins  University, 
Baltimore,   Md. 

fProfessoi   ol  geolog  y,  Lehigl  i  el  hlehein, 

Penn. 


teeiith  century  th  Oi  aro  grew  to.be  a  town  o 

;:,.ihui  inhabitants,  and  the  small 

above  it   was  dotted  with  hundreds  of  mi 

During  the  following  i  entury  the  i  ii 
near  the  surface  were  approaching  exhaustion,  and  tl 
duction  of  the  mine,-  ua>  decreasing,  when  in  1 '.  ~l!  an  In- 
dian uprising  put  an  end  to  mining  through  I 
rs.   Early  in  the  i 
when  A.  1  ■'  sited  the  place, 
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tin  vein  near  the  summit  of  the  mountain  being  worked, 
and  the  site  of  the  once  prosperous  eitj  was  occupied  by  a 
mere  village.  In  1SG1  the  silver  production  scarcely 
amounted  to  30,000  oz.,  but  a  slow  revival  was  setting  in 
and  the  output  continued  to  increase  for  some  years  after- 
ward. In  1SS5  the  present  Chilean  companv  known  as  the 
Compania  Minera  de  Oruro  was  founded  and  purchased 
[he  Socavon  de  la  Virgen.  This  mine  increased  its  output 
from  150,000  oz.  in  L886  to  son. nun  oz.  m  1891,  with  a 
total  for  thai  period  of  3,333,000  oz.  About  the  same 
lime  another  Chilean  company  purchased  the  Itos  mine 
near  the  west  end  of  the  mineralized  belt,  winch  is  now 
also  the  property  of  the  former  company,  and  for  several 
years  produced  400,000  oz.  silver  annually.  Between  the 
two  mines  just  mentioned  lies  the  San  Jose  mine,  which 
was  then  owned  by  a  Bolivian  company,  but  which  is  now 
the  property  of  the  Compania  Minera  de  San  .lose,  a 
Chilean  company.  The  Compania  Minera  cle  Oruro  and 
Compania  Minera  de  San  Jose  now  controls  the  district. 

In  the  year  1891  the  total  output  was  1,800,000  oz.  of 
silver.  Since  then  the  depreciation  in  the  price  of  silver 
and  the  neglect  of  silver  mining  in  Bolivia  attendant  on 
the  development  of  the  tin-mining  industry  have  seriously 
affected  the  production,  so  that  in  1915  it  amounted  to 
only  780,000  oz.  Nevertheless,  this  is  one-third  of 
Bolivia's  silver  output  and  ranks  the  district  second 
among  her  silver-producing  districts,  being  excelled  only 
by  Huanchaca.  At  the  same  tune  it  has  become  an 
important  tin  district  and  the  same  mines  are  producing 
over  1,000  tons  of  tin  concentrates  annually,  which  have 
a  value  about  equal  to  that  of  the  silver  they  yield. 

The  Oruro  Hills  are  a  group  covering  an  area  of  about 
1  sq.mi.  rising  above  the  "altiplanicic,"  or  high  plateau, 
of  Bolivia  near  its  eastern  edge,  on  the  west  side  of  the 
Antofagasta  &  Bolivia  R.E.  about  233  km.  south  of 
l.a  Paz.  They  constitute  a  western  outlier  of  the  Cor- 
dillera Oriental,  or  Cordillera  Beal,  that  borders  this 
plateau  on  the  east.  The  elevation  of  the  plateau  is  a 
little  over  12,000  ft.,  and  the  hills  rise  1,200  ft.  above  it. 

General  Geology  of  the  Oruro  District 

The  main  mass  of  the  hills  i-  made  up  of  igneous  rock 
intermediate  in  composition  between  quartz  porphyry  and 
dacite,  which  frequently  carries  large  phenocrysts  of 
orthoclase.  On  the  southern  side  and  on  the  west  slope 
are  numerous  areas  of  dark-colored  shales  which  are  pari 
of  the  series  of  early  Paleozoic  shales  that  are  so  wide- 
spread in  their  occurrence  in  the  main  range.  In  the 
mine  workings  these  -hale-  are  frequently  encountered  as 
isolated  blocks  in  the  igneous  rocks  that  probably  repre- 
sent pieces  broken  off  as  the  intrusion  forced  its  way 
through  the  shales. 

of  the  eastern  slopes  of  these  hill,-  lie-  the 
City  of  Oruro,  seen  in  Fig.  1,  which,  with  a  population  of 
'.'."..oho  or  more,  ha-  become  the  second  most  important 
commercial  center  of  Bolivia,  for  many  years  it  was  the 
terminus  ol  tin    \  i  &  Bolivia  R.E.;in  1908  this 

road  was  extended  to  Viachi,  making  connection  with 
La  Paz  and  the  Ferrocarril  Central  del  Peru,  giving  a 
second  out  let  Real  Mollendo.    The  opening  of 

the  Arica-La  Paz  line  in  1913  gave  Oruro  a  third  outlet. 
In  addition  there  is  the  branch  line  to  Cochabamba,  so 
that  aside  from  bi  i  s  the  center  of  an  important  silver- 
and  tin-producniLr  district.  Oi  ro  !  a  pla  e  oi  consider- 
able industrial  importance. 


The  mineralized  area  includes  the  northern  part  of  the 
hills,  and  the  richest  portion  is  a  belt  extending  diagonally 
across  them  from  Oruro  in  a  direction  a  little  north  v\ 
west,  which  is  marked  on  the  surface  by  countless  old 
openings  and  dumps,  evidences  of  the  extensive  activities 
of  Mar-  gone  by.  There  are  now'  three  important  mines 
located  mi  this  belt,  known  from  southeast  to  northwest 
as  the  Socavon,  the  San  Jose  and  the  ltos.  which  are  all 
working  the  same  system  of  veins,  the  most  important 
and  persistent  of  which  is  the  vein  known  as  the  l'urisima 
in  the  Socavon  ground.  The  country  rock  is  almost 
entirely  the  igneous  rock,  hut  more  shale  is  encountered 
in  the  Itos  mine  than  farther  east. 

The  Socavon  mine  is  located  on  the  east  slope  just 
above  the  City  of  Oruro;  in  fact,  the  main  level  of  the  old 
workings  known  as  the  Socavon  de  la  Virgen  enters  the 
,1 1 111  at  tin1  offices  of  the  company  in  the  town  itself.  This 
is  a  crosscut  to  the  l'urisima  vein.  The  old  workings 
extend  to  a  depth  of  75  m.  below  this  tunnel,  but  the 
newer  workings  reach  a  depth  of  150  m.  more.  An  incline 
from  the  surface  cuts  this  level  a  little  to  the  north  of 
where  the  crosscut  reaches  the  vein  and  continues  to  the 
125-m.  level  below  it.  From  the  latter  level  a  vertical 
winze  has  been  Mink  loo  m.  at  the  junction  of  the  Inch 
and  Nueva  veins. 

Tim  Purisima  vein  has  a  strike  X  15°  W  and  dip  15° 
to  70°  west,  and  branching  from  it  are  several  subordinate 


FIG     2.     PLAN  OF    L25-M.    LEVEL,   SOCAVON  DE  LA  VIRGEN 

MINE 

veins,  the  more  important  being  the  Nueva,  Inch  and 
Razgo,  tlic  relative  positions  of  which  are  indicated  in 
Fig.  '-'.  The  veins  are  fissure  fillings'  with  frequent 
inclusions  of  fragments  of  the  wall  rock.  Only  occasion- 
ally is  there  a  well-defined  parting,  hut  for  the  most  part 
the  vein-  are  frozen  to  the  walls  and  at  some  places  there 
has  been  replacement  of  the  wall  rock  so  that  the  vein 
material  gradually  merges  into  the  barren  country  rock. 

Vein  Ciiara<  hi;  Altered  at  Slate  Contact 

The  Razgo  vein  runs  into  slate  and  changes  its  character 
completely  at  the  contact,  for  whereas  in  (he  porphyry  it 
is  a  well-defined  vein  rich  in  tin,  in  the  slate  it  splits  up 
into  a  number  of  minute  stringers  less  than  I  cm.  wide, 
which  carry  no  tm  or  iron  sulphides,  hut  consist  entirely 
of  the  argentiferous  sulphantimonides  carrying  1%  to 
'." ,  silver.  Otherwise  the  veins  are  quite  uniform  in 
character  and  filling.  The  average  width  is  4  ft.  and  the 
maximum  20  ft.  On  the  level  of  the  Socavon  the  ore  i- 
practically  continuous,  but  it  breaks  up  into  three  nearly 
vertical  oresl t-  the  slope  lengths  of  which  an-  decreas- 
ing in  depth. 
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The  main  mass  of  the  vein  filling  in  the  p 
workings  consists  of  the  nun  sulphides  with  but  a  small 
percentage  of  uonmetallic  gangue.  A  little  quartz  occurs, 
but  no  boron-  or  fluorine-bearing  minerals  were  seen. 
Next  iii  prominem  e  to  the  iron  sulphides  are  cassiterite 
iiihI  the  silver-bearing  minerals.  The  cassiterite  is  usually 
i,f  a  light-brown  or  yellow  color  and  for  the  mosl  part 
massive  or  finely  crystalline.  The  principal  silver  min- 
erals are  tetrahedrite  and  jamesonite.  The  former  occurs 
massive  in  bunches  and  stringers  in  the  pyrite,  the  latter 

commonly  in  thick  tufts  of  acicular  crystals  or  fine idle 

in  druses  in  the  pyrite.  This  manner  of  occurreiii 
equally  characteristic  of  the  lowest  and  of  the  higher 
levels.  The  tin  and  silver  minerals  occur  in  pari  separate 
and  distinct  in  the  pyrite,  and  in  part  very  intimately 
intermingled.  It  would  seem  that  ihe\  musl  I"1  essi 
tiallv  contemporaneous,  with  the  silver-depositing  stage 
showing  a  tendency  to  continue  just  a  little  later  than  the 
period  of  tin  mineralization.  There  is  no  sphalerite  and 
only  a  small  quantity  of  galena  in  the  ore. 

Low-Gradb  Stoph  Filling  Now   Mined  n   Profit 

To  a  variable  depth  of  5 LOO  m.  the  sulphide  ores 

have  undergone  oxidation,  and  it  was  the  rich  accumu- 
lations of  horn  silver  in  this  oxidized  /one  thai  w  ire 
sought  in  the  early  history  of  the  camp.  Now  only  the 
ieaner  parts  are  left,  and  the  ores  after  sorting  do  not 
average  more  than  5  to  c>','  tin  and  8  oz.  silver.  Im- 
mediately below  the  zone  of  oxidation  was  formerly  a 
zone  of  rich  sulphide-,  which  i-  now  practically  ex- 
hausted. This  zone  furnished  picked  ore  running 
several  thousand  ounces  per  ton.  It  i-  succeeded  by 
the  zone  of  primary  ores  in  which  the  silver  con- 
tent is  much  lower.  In  years  gone  by  no  ore  carrying 
less  than  loii  oz.  silver  was  profitable,  so  that  mam  of 
the  old  stopes  were  Idled  with  material  that  can  now  be 

worked,  and  except  for  tl re  from  the  new  deeper 

of  the  mine  the  presenl  outpul  comes  from  lean  pillars 
that  were  not  removed,  and  from  the  old  filling, 
filling  sorted  down  to  1  in  ~i  yields  a  product  thai  averagi  - 
I  oz.  silver  and  n:,'i  tin.  It  has  become  so  indurated 
and  cemented  as  a  result  of  the  chemical  decomposition 
it  has  undergone  that  it  stand.-  of  itself  and  can  be 
mined  in   the  same  way  as  the  untouched    parts  of   the 

vein.     In  fact,  tl xidation  of  the  sulphides  is  going  on 

at  such  a  rate  that  the  an-  in  some  parts  of  the  m 
extremely    irritating   to    the    mucous    membrane   of    the 
throat  and  lungs,  and  at  the  bottom  of  the  vertical 
the  temperature  is  75'    F.    The  i  rude  ore  is  subjected  to 
hand  sorting,  reducing  '■*<  tons  to  2  ions,  and  the  sorted 
material  averages  35  oz.  silver.  2  to    •  ',    tin  ami 
30'  I   sulphur.     In  addition  it  cai  ivhich 

musl  occur  chiefly  in  the  tel  rahedrite. 

San  Jose  Deepest  Bolivian  Tin  Mine 

On  passing  into  the  San  Josi    territory  the  Purisima 

vein  takes  a  westward  swing,  and  by  the  time  it  reaches 
the  Itos  mine  it  has  an  east-west  strike.  The  mine  is 
being  worked  by  the  ltos  tunnel,  which  is  76  m. 
the  Soeavon  de  la  Virgen,  but  on  the  opposite  side  of 
the  hills.  Going  down  from  it  is  a  :!00-m.  shaft  at 
whose  bottom  i-  an  sO-m.  inclined  winze,  which  makes 
this  the  deepest  tin  mine  in  Bolivia  ami  one  of  the 
deepest  of  Bolivian  mines.  In  tie  levels  of  the  incline, 
tin-  vein  enter-  a    mass  of   slate   in   which   it   split 


hut    oi  date   into   tin'   porphvi 

again   assumes    it-  original   character. 

ed    in 

els,  running  a-  high  a-  .Mm   I 

silver,  and   tin    rich  silver  ores  of  this  mine  carry   150 

to  300  -       ilvcr      hi  tin  -•     ame  levels  patches  of  almost 

!    having  gotten   b 
the  zone   ol  -u  1 1 >li i. I«  ~   there  seems   to  be   no 

Further  impovei  i  i  depth  do\i  n  to  the  presenl 

limits  of  the  workings.  Some  excellent  specimens  of 
"ring  ores"  can  be  obtained  ai  this  mine.  They  consisl 
of  centers  of  p\  rite  -  oated  «  ith  bro\i  n  i  assiterite  and 

!i  th  the  silvei   minerals.     Here  again  is 

evidence  to  -bow  that  the  silver  mineralization  continued 
later  than  I  |   the  two  mu        e  co 

temporaneous.      In   the  vicinity  of  the    [tos  are  several 

cross-veins,   il ndized  / i    which  is  being  worked 

small    scale    for    tin.      This    material    rim-    a-    high 
as  <;','    to   l()';    tin  and   i-  sorted   into  a  shipping  g;rade 
containing  G0<?,    tin  and  a  milling  ore  with  5'  . 
tin.     The  on  the  It  or  the 

bill    by   mean-  of  an   aerial    1 1 

Concentration  or  Tin    Follows   Leaching 

•  Before    the    consolidati >f    the    mines    under    the 

ownership  of  the  two  large  Chilean  companies  the  ores 
were  treated  in  a  number  of  -mall  mill-,  hut.  now  each 
of  these  companies  has  a  single  large  mill.  Owing  to 
the    scarcity   of    water   ,  ro,    these    mill-,  are    nol 

ft,  ated     al     the     mine-,     hut    at    other      '  the 

Antofagasta  &  Bolivia  R.R.  The  mill  of  the  Compafiia 
Minera  de  Oruro  ed  ai    Machacamarca,  '.'I   km. 

south  of  Oruro.  and   that   of  the   (  San   Jose  at 

the  next  station,   Poo] is   km.   from  Oruro. 

The  copper  ami  silver  ai  i  sulphide 

ores  by  subjecting  them  to  a  chloridizing  roast  and 
leaching.     The  co  '   from  the  first  wash- 

ing after  the   chloridizing,   and   then   the  silver.     The 

residue  is  subjected  t ni  ts  tin. 

At  the  Machacamarca  mill  the  coarser  than  100-mesh 
material  is  jigged  in  three-compartment  Harz  jigs  with 
t  ' -j-nim.  screens  and  a  bed  '.' '  •>  mm.  thick  using  but 
little  water.  The  product  of  the  three  hutches  Oura 
a  ^1',  con trate.  The  jig  product  constitutes  one- 
half  of  the  concentrates.  The  other  one-half  comes  from 
the  I  the  less  than    100-mesh  size.     The 

silver  recovery  averages  \    and  that  of  thi 

about    !»::',' .      Th  !    bj    the    Compafiia 

.Minera  de  San  .lo-e  is  essentially  the  -ame. 

The  oxidized  ores  are  usually  treat  

of  the  tin  only.     Occasionally  they  are  mixed  with  the 
hides    and    given    a    chloridizing    roast    in    order    to 
recover  the  silver,  but  the  cost  of  fuel  generally  makes 
this    inexpedient.     Th  of   the   silver   content 

by  the  cvanidation  of  the  tailings  is  under  consideration. 

The  Compaiiia   Minora  de  Oruro  is  treating  daily  60 

tons    Of    Slllpllidc    ore    and    20    tons    of    oxidized    ore.       Tile 

company  struggled  alone-  for  many  years  with  indiffi 
success,  but  since  the  erection  of  the  new  mill  abo 
years  ago  it  has  been  highly  successful,  having  not  only 
wiped  out  a   large  accumulated  deficit,  hut  having 
dividends  as  well.     This  is  largely  due  to   th 
management  of  II.  F.  Grondijs,  who  was  lot  - 
i   and  who  now.  as  consultin 
spends  about  four  months  on  the  pro  id 


536 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  102,  No.  L3 


As'afflasiy©    Firanael&e   MIes©sp  ILttdL 


Aramayo  Francke  Mines,  Ltd.,  has  recently  moved  its 
headquarters  from  London  to  Geneva,  Switzerland,  to 
escape  the  super-tax  imposed  on  mining  and  other  com- 
panies with  headquarters  in  Great  Britain.  This  com- 
pany has  extensive  holdings  in  the  south  central  part  of 
Bolivia  and  produces  tin.  tungsten,  bismuth,  silver  and 
copper.  What  has  now  developed  into  a  great  mining 
undertaking  was  initiated  as  a  private  concern  in  Bolivia 
in  186?.  Upon  the  acquisition  in  1906  of  the  interests 
of  Carl  Francke.  a  private  limited  company  was  incor- 
porated under  the  English  law  under  the  style  of  Aramayo 
Francke  &  Co.,  Ltd.  Following  the  acquisition  of  vari- 
ous properties  in  the  Chorolque  district  and  other  neigh- 
boring sections,  the  title  of  the  company  was  changed  to 
its  present  name  in  January,  1911.  All  the  original 
partners  had  meantime  or  previously  established  their 
residence  in   various  cities  in   Europe,    F.  A.  Aramayo, 

the  chairman,  having  taken  up  his  residence  in   L Ion 

"i  account  of  early  school  associations  in  England.  The 
company  has  paid  handsome  dividends  in  times  of  good 
metal   prices. 

As  some  of  the  principal  shareholders  reside  in  other 
places  than  England,  it  was  felt  that  the  super-tax  re- 
sulting from  the  war  was  hardly  just  died  in  its  appli- 
cation to  these  holdings.  After  considering  various  places 
in  which  to  establish  the  new  company,  the  directors 
finally  settled  upon  Geneva,  Switzerland,  as  offering  all 
the  advantages  required.  The  cost  of  registration  was 
only  a  few  hundred  pounds;  these  are  a  trade  license 
and  a  municipal  duty  on  profits  amounting  to  I1-'., 
hut  when  no  trading  is  done  in  the  district  and  all  busi- 
ness i>  reduced  to  office  work,  these  charges  are  greatly 
reduced  or  exempted. 

There  is  no  great  advantage  to  shareholders  resident 
in  England  from  the  proposed  change,  as  they  will 
receive  their  dividends  with  income-tax  deducted  as 
heretofore.  Shareholders  resident  in  foreign  countries, 
however,  will  derive  considerable  benefit.  For  the  sake 
of  illustration  it  may  he  assumed  that  the  profits  of  the 
company  will  he  £100,000  net  in  any  one  year.  In  Eng- 
land £25,000  would  have  to  he  paid  as  income  tax  ami 
lor  uther  contingencies  at  least  the  sum  of  £15,000,  leav- 
ing for  distribution  £60,000.  In  Geneva,  out  of  the  same 
amount  of  profits  the  company  would  be  utile  to  distribute 
i  £90,000  to  shareholders.  British  shareholders  will 
enjoy  a  slight  advantage  by  reason  of  the  greater 
ible  foi  distribution  as  dividends. 
This  may  in  a  measure  he  counterbalanced  by  the  sen- 
•  timental  objection  of  moving  the  company  to  a  foreign 
or  neutral  country  during  the  time  of  war  ami  the  pos- 
sibility of  I  getting  into  enemies'  hands.  In 
this  connection  interesting  to  know  who  an-  the 
principal  German  shareholders  in  this  important  Bolivian 
enterprise.  'I'm.  .  ;  ..  mian  stated  that  the  most  impor- 
tant of  all  wa-  the  "Ernst  mid  Matilde  Francke  Stif- 
tung,"  a  philanthropic  institution  created  by  one  of  the 
original  partners,  wl  h  hob  .8,880  shares.  The  other 
principal  shar  ho  i  1,740  shares,  is  V.  M. 
M.  Braun,  <'<•<-  mai  ted  n ith  the  company 
in  Bolivia  and  lati  r  o  a,  mbers  of  the  board  of 
Hreetors,  and  espi  ■  of  the  sale  of  the 
company's  produ  ts.                              .  Boli\  ian  born,  and 


his  grandfather,  General  Braun.  of  Montenegro,  one  of 
the  leaders  in  the  war  for  South  American  independence. 
The  directors  of  the  new  Swiss  company  are  to  he 
F  A.  Aramayo,  chairman;  Carlos  Aramayo;  Nicholas 
Veja.  a  Chilean  gentleman  residing  in  Paris;  Alberto 
de  Aguilar,  son-in-law  of  the  chairman,  residing  in  Ma- 
drid; and  Gustavo  Ferriere,  who  has  lately  been  at  the 
head  of  the  Huanchaca  Co.  in  Paris  and  who  will  take 
charge  of  the  new  headquarters   in  Geneva. 

Tlh©  (Goir&soMdlsvfiecrl  IIia(teir's&ai.tte= 
GaiIlIla,Irfigv.Ea  Maiaaiag  C®» 

The  Consolidated  Interstate-Callahan  Mining  Co..  oper- 
ating near  Wallace,  Idaho,  reports  a  profit  of  $3,100,491 
for  the  year  ended  June  30,  1916.  From  this  and  a  previ- 
ous surplus,  dividends  of  $3,254,930  ($1  per  share)  were 
paid  ami  new  property  acquired  valued  at  $181,817,  leav- 
ing  a  profit  balance  a1  the  end  of  the  year  of  $806,711.  As 
much  ore  was  opened  in  orebodies  already  developed  as  was 
extracted,  without  recourse  to  sinking.  Sufficient  ore  is  de- 
veloped above  the  No.  6  level  to  insure  operations  for 
three  or  four  years.  The  report  also  states  that  work  will 
shortly  he  completed  to  enable  explorations  to  lie  made  (on 
level  Xo.  ;  )  about  225  ft.  below  anything  before  explored. 

During  the  year  development  work  amounting  to  6,493 
ft.   was    pei-formed:      Sinking,    570    ft.;   crosscuts.    3,229 

DATA    OF    THE    INTERSTATE-CALLAHAN    HILL 

Mill  Feed      Zinc  Product     Lead  Product 

Tons    120. 19S  61,211  4,504 

Lead    contents,    '.; 8.85  5  st  49, S7 

Lead  contents,  lb 11.642.219  7,149.901  4,492.31s 

Zinc    contents.    '-', 46.50  18.60  18.59 

Zinc   contents,    lb 61.174.S40  59,500,386  1,674.454 

Silver,   oz.    per    ton....  3.66  2.12  20.52 

Silver,    oz 2 4 o . 7 .'. U  14s. 315  92,41] 

The  sross  value  of  lead  and  zinc  crude  ore  and  concentrates 
as  sold  to  smelters  was  $4,631,205.  The  average  cost  of  mining 
and  milling  was  $5,457  per  ton  of  ore  mined. 

ft.;  drifts.  2,073  ft.;  raises,  "211  ft.:  assessment  tunnels. 
380  ft.  Stations  and  skip  chutes  amounting  to  41,999 
cu.ft.  were  cut.  There  was  123,684  wet  tons  of  ore  taken 
from  the  mine,  from  which  1(1. 244  tons  of  ore  was  sorted 
from  the  belt  and  shipped  direct.  This  ore  had  a  tenor 
of  in.-.",  Zn.  The  balance  of  the  output,  113,440  wet 
tons,  ran  2.6  oz.  kg,  6.3^5  Pb,  27.85?  Zn  and  5.8$  l-Y. 
The  mine  worked  361  days  and  the  mill  351  days.  The 
mine  output  was  342.6  wet  tons  per  day.  and  the  mill  and 
sorting  plant  had  an  output  of  187.2  tons.  The  mill  dur- 
ing the  latter  part  of  the  year  recovered  90$  of  the  zinc 
value  in  the  ore.  Detailed  results  of  milling  operations 
are  given  in  the  accompanying  table. 


JgypsiB&<8S<e   Mflimeirsill  IrsFocsl'aflcvn©^ 

The  figures  of  production  from  Japanese  mines  for 
the  first  six  months  of  1916  show  in  general  a  consid- 
erable increase  over  the  like  period  in  1915.  Owhr; 
doubtless  to  heavy  absorption  in  war  munitions  for  Kussia. 
the  increases  recorded  for  copper  and  iron  are  •-'0.1', 
ami  38.99?  respectively.  The  following  tabulation  com- 
prises the  figures  of  the  Department  of  Agriculture  and 
Commerce  : 

JAPANESE   MINERAL    PR<  )DUCTION  FOR    SIX  MONTHS 
Mineral  Production  r',    Increa    > 

Gold    3,959  kg.  7.5 

Sil\  er    80,385  kg.  10.0 

Copper    39.123  m.  tons  2u  1 

Iron     33,219  m.  tons  38.9 

Coal    10. 001,117  m.  tons  s.:; 

Pet  roleun         225, M  I.mmi  lu.-rs  1  5 

Sulphur    40,366  m.  tons  38.1 

•Over  corresponding  period  for  1915. 
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TIhe  Iimspnimiliioini  Mamie  Plsiinil 


SYNOPSIS      Thi     i    scripiion    o)    a    nun.    plant 

ill  ligni  d  to  wot ':  a  th  nijinii 

Lut><  of  ore  at  an   average   depth   of  500  ft.     .1 
discussion  of  the  requirements  of  each   section 
given,  togetlu  r  with   (In    r<  axon  for  the  clioL 
i    -    salient  feat 
of    the    mine    plant    are    an    follows:    The    dual 
arrangement  of   the   entire   plant;   the  automatic 
loading  and  hoisting  of  ori  ;  the  application  of  the 
elevator    principle    for    handling    nun:    and    the 
reduction  of  the  crude  on    for  mill  treatment  in 
tiro  simple  stagi  ■>■. 

Tin     [nspiration    Consolidated    Copper   Co.'s   plant   at 
Miami.  Ariz.,  was  designed  and   biiill   to  make  pos 
the  profitable  working  of  a  low-grade  finely  disseminated 
copper  deposit  containing   100,000,000  tons  of  ore  aver- 
aging   L.6  l' .    in  copper  values. 

Prom  the  beginning  it  was  evident  thai  the  plant  could 
not  be  kept  integral,  bul  that  a  break  would  have  to  be 


and  |>n>\  ing  up  of  additional  ore  reserves,  the  in1  i 
of    the    Ohio   caving    system    and    the    excellenl    n 
obtained  in  the  tesl  mill  (which  made  it  possible  to  treal 
a   lower-grade  ore  than   had   been   thought    possibli 

evident  thai  a  plant  of  much  greater  capacity  could 
be  supplied.     It   was  therefore  dei  irled  ti 
matelj    I  5,000  tons  of  ore  per  day.  the  dt  i    four 

main  divisions  to  he  as  follows: 


DUTIES  OF  MAIN   DIVISIONS  OP  THE    PLANT 


i  ii 
I  [oisting    plant 
Crushini 
Storage    bin ... . 

Co r.l 


ii 


liei    Hi 
000 


in  Tons 


Tons 


The  sites  tor  the  plants  as  finally  decided  upi 
mitted  of  an  arrangemenl  entirely  adequate  to  meet  the 
proposed     requirements,    bu1     the     following     impot 
features  may  be  noted  : 

The  mine-plant  site   is   contiguous   to   the   on 
but  at    a   safe   distance    from   ground    to   be   caved;   it 
occupies  a  po  ition  as  ards  eleval  ion  well  suited  to  a 


PIG.    1.     INSPIRATION    MINK    PLANT,    LOOKING    WEST 


made  somewhere  in  the  flow  sheet,  removing  at  leasl  tin 
concentrator  to  a  site  more  suitable  than  an)  thai  was 
available  near  the  mine.  It  was  finally  decided,  after 
considering  numerous  alternative  arrangements,  b 
the  coarse  crushing  at  the  mine  Fig.  1.  to  store  the 
crushed  or<  in  a  bin  from  which  it  could  be  loaded  into 
railroad  cars  and  to  haul  it  to  the  concentrator,  an  ex- 
cellenl site  for  which  was  available  aboul  1%  mi.  from 
the  mine. 

The  original  intention  was  to  equip  a   plant  to  treat 
7,500  tons  of  ore  per  day.  but   through   the  acqui 


■r,.  rpts  from  an  article  by  II.  Kenyon  Burch,  B. 
engineer.  Inspirati Jonsolidated  Copper  Co.,  to  lie  presented 

at  the  Ariz. ma  meeting   of  the    \.    I     M     I  ■    •   l'-'1,; 


favorable  hoisting  arrangement   and   allows  of  a   down- 
0.3<  ■       The  shortesl    line 
from  to   the  orebodies  approximately    b 

i  \.tv  direel  underground  hat 
system;  the  site  occupies  a  remote  corner  of  the  property 
and  do  n  the  general  treDd  of  the  mineralized 

ite  lias  a  slope  favorable  to  th 
mill    .  is   of    sufficienl    area    to   allow    of   an 

oniical  arrangemenl  of  the  various  units  of  the  ■ 
Then  ig'     :  '■  e  for  tailings  and  at 

available  for  the  stori  water, 

the  ]  roperty   was  estimat 
nger,  depending  upon   new   d 
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the  treatment  of  lower-grade  ores,  it  was  decided  to  make 
the  various  structures  of  a  semipermanent  character. 
The  buildings  are  of  steel  with  corrugated  steel  coverings, 
itrator,  which  lias  a  four-ply  composition 
roof.  All  windows  as  well  as  skylights  are  of  rubber- 
glass.  The  floors  throughout  are  ol  com  rete,  the  retaining 
walls  of  reinforced  concrete  and  machinery  foundations  of 
massive  concrete  with  little  or  no  reinforcing.  Reinforced 
concrete  was  used  wherever  applicable. 

Electric  power  is  obtained  from  two  sources.  The 
Reclamation  Service  of  the  United  States  Government 
from  its  hydro-electric  plant  at  the  Roosevelt  Dam.  40 
mi.  away,  furnishes  energy  .it  10,000  volts  25  cycles 
three-phase. 

In  conjunction  with  the  International  Smelting  Co. 
the  Inspiration  company  built  a  power  house  which 
utilizes  the  waste  heat  from  the  reverberatories  under 
mi-  set  of  boilers.  There  is  also  another  set  of  boilers, 
oil-fired,  which  is  used  when  the  power  demand  is 
greater  than  can  he  supplied  by  the  waste-heat  boilers 
alone.  This  power  house  contains  three  7,500-kv.-a. 
steam-turbine  driven  generators,  delivering  energy  at 
6,600  volts  25  cycles  three-phase;  and   also  three    l.Vlh. 


The  subject  will  be  handled  according  to  the  following 
general  scheme:  First,  the  reasons  will  he  given  that 
hd  to  the  adoption  of  the  type  of  plant  finally  decided 
upon:  this  m  turn  will  he  followed  by.  a  general  descrip- 
tion of  the  plant,  and  finally,  each  step  will  be  dwelt 
upon  as  much  in  detail  as  is  consistent  with  the  novel 
features  that  any  particular  method  or  appliance  may 
possos.  Reference  to  Fig.  2  will  aid  in  following  the 
deseript  ion. 

The  relation  between  the  orebodies  and  the  mine  plant 
can  he  described  as  follows:  Conceive  of  a  chain  of 
orebodies,  which  in  their  lateral  extension  take  the  form 
of  a  parabola,  with  its  vertex  pointing  to  the  north  and 
having  a  length  of  approximately  9,000  ft.  Place  tic 
main  haulageways  on  either  side  of  the  axis,  (10  ft.  apart, 
and  open  them  to  surface  through  two  three-compartment 
shafts,  102  ft.  centers  and  distant  from  the  nearesl 
approach  of  the  orebodies  about  750  ft.  Group  the  mine 
plant  symmetrically  about  the  axis  between  the  shafts 
and  the  orebodies,  and  a  general  idea  of  their  relation 
is  obtained   (Fig.  2 ). 

As  a  result  of  the  preliminary  studies,  the  dual 
arrangement  of  the  mine  plant  was  evolved,  the  primary 
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reciprocating  blowing  engines,  each  having  a  &pacity  of 

15,000  en. ft.  of  tree  air  per  minute.  The  air  is  for 
the  smelter  use  exchrsively,  while  the  elecirieU'energy  is 
tor  the  mining,  smelting  and  ore-dressing  plants. 

The  distributing  system  i-  so  laid  out  that  any  division 
of  the  plant  can  take  power  from  either  source.     When 
available,  the  Reclamation  power  is  tased  for  the  greater 
-ration    load.      Each   unil    oi    the   plant 
has  its  tra  I  ion   foi   stepping  dovi  u  the  trans- 

m-lim  age.      Motor-  of  -Mi   hp.  or  greater  are 

run  on  2,200  volts,  smaller  motors  on  1  i<)  volts  and 
lighting  circuits  on  110  volts.  Synchronous  motors  are 
nse.l  as  req  a  satisfactory  power  factor. 

I'nder    the    g,    |  ,.,,,„.     pla.Hl     \\  ill     lie     

siden  'I  that    -  the  plant  with  its  adjuncts  which 

takes   ile    on  n    ,  ars,  hoists   u   to  surface, 

reduces  it  t m   mill  treatment  and  places 

it  in  storage,  read,  foi  trai       irtation  to  the  concentrator. 


consideration  being  the  necessity  of  handling  1,000  tons 
of  ore  per  hour,  which  in  itself  precluded  the  Use  of 
a  single  shaft.  Two  shafts  would  also  insure  continuity 
of  service.  It  was  then  considered  advisable  to  follow 
this  idea  a  step  further  and  to  make  the  whole  mine  plant 
duplicate  in  its  arrangement,  which  would  give  reasonable 
assurance  against  total  shutdowns  and  also  permit  of  a 
better  load  factor. 

('nidi'  ore  from  the  stope  chutes  is  hauled  in  trains 
of  25  ears  each  by  compressed-air  locomotives  to  the 
loading  stations  at  the  main  shafts  (Fig.  ">).  All  ore 
tapped  from  the  chutes  has  been  broken  to  pass  a  12-in. 
grizzly,  so  that  no  further  attention  has  to  he  given  it 
after  it  is  once  in  the  cars.  At  the  shafts  the  cars  are 
dumped,  five  at  a  time  by  motor-operated  tipples,  one 
lor  each  shaft  on  the  liOO  or  main  haulage  level,  with 
a  third  on  the  100  level.  All  hoisting  is  done  from  the 
main  haulage  level.     The  tipples  on  the  600  level  dump 
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direi  tlj    into    1 ,600  ets,   beneath    h  bich   are   the 

automatic  measuring  and  skip-loading  devices.  There 
are  Eour  of  these,  two  for  cadi  shaft.  Eere  the  ore  is 
automatically  measured  and  loaded  into  L2-1 
On  the  surface  it  i-  dumped  into  a  2,000-ton  crude-ore 
bin  lying  between  the  shafts  and  serving  both  (Fig.  t). 
The  crushing  plant  is  composed  01  Eour  similar  units, 
one  of  which  is  bere  described:  A  18-in.  apron  feeder 
takes  tin1  ore  from   tl  bin  and  dischargi 

over  a  3-in.  bar  grizzl;  .  No.  8  gyratory  crusher 

se1  to  crush  to  ! -in.  cubes.  The  discharge  from  the 
gyratory  and  the  throughs  from  the  grizzly  arc  conveyed 
by  a  30-in.  inclined  bell  conveyor  to  two  is-in.  disk 
crushers,  the  ore  li i~i  passing  over  a  1'j-m.  bar  grizzly. 
This  conveyor  has  a  a  ad  pulley  for  removing 

train])  steel.  The  IS-in.  disk  crushers  arc  set  with  a 
maximum  opening  of  2  in.,  their  discharge  and  the 
throughs  from  the  Ho-in.  grizzlies  joining  on  two  36-in. 
horizontal  cross-belts,  which  in  turn  discharge  at  the 
center  of  the  building  on  the  two  main  inclined  belts, 
also,  of  36-in.  width.  These  belts  arc  300  ft.  long,  travel 
150  ft.  per  niin.  and  are  equipped  with  band-adjusted 


FIG.    3.     SECTION    THROUGH    HEADFRAMES,    SHAFTS 
AND    BINS 

tail-pulley    takeups    and     also    with     weighted    tension 

carriages.     They    discharg i    four    24-in.    horizontal 

conveyors  over  the  -'"race  bin,  each  of  which  has  an 
automatic  tripper  which  distributes  the  ore  uniformly 
throughout  the  bin.     Weightometers   are   placed   on   the 

two  main  incK 1  belts,  thus  giving  a  record  of  the  ore 

bandied.     Pig.  5  is  a  cro  the  plant. 

At  the  point  where  the  main  inclined  belts  discharge 
on  the  horizontal  cross-belts  is  placed  the  heads  sampler. 
This  consists  of  a  rectangular  cast-iron  bucket,  9x30  in. 
on  the  end  of  a  revolving  arm  in  ft.  in  length.  The 
bucket  runs  on  a  circular  track  12  I't.  I  in.  in  diameter 
and  is  driven  through  a  wormwheel  mounted  on  a 
vertical  shaft  making  a  revolution  every  forty  seconds. 
The   bucket   has  a   swinging  cutoff  type  of  gate    for  a 


1  ravel  it  cuts  the  two  mi 

ihI  at  a  point   180     from  the  ore  si 
strikes  a.  tripper  whicl  to  open  and  the 

sample  to  be  disi  harged  into  a  10-ton  hopper.  I 
the  bopper  the  -ample  is  fed  by  a  ml!  feeder  and  -• 
on    its  way  thron  ant,   which   is   p 

center  of  tli,'.  storage  bin  opposite  the  main 
conveyors.     Eere  the  sample  passed   throi 

disk    crusher,    a    :    ,.   cut    is   then    made    with    a 

.tnd    this    ei 
in.    rolls.      'I'!,,,    roll    product    is    cut    by    a    - 

drum 

which  equali  low.     The  resulting   stream  i~  de- 

d  to  a  duplex   Vc/in  sampler  making  two 

samples  are  duplicates  and  weigh  1 1"  lb.  each  and 

represent  a  day's  rim.  The  rejects  from  the  three  simpler- 

an  elevator  which  dischargee  into  the  storage  bin. 

Fig.  '-'  shot  impling  plant.     II 

-lie  of   the   mine   plant  well   in   mind,   a 
in. .re  detailed    review  can   now  he  made. 

Underground   Eaulage   bi    Compressed  Air 

Underground  haulage  is  confined  to  two  levels,  the  ram 

or  main  haulage  level,  and  the  100  level.  The  main 
haulage  level  is,  in  turn,  made  up  of  two  distinct  systems 
each  serving  its  main  shaft.     All  haulagi  con- 

trolled by  a  block-signal  system.  Two  types  of  mi 
power  for  underground  haulage  were  considered — el 
and  compressed  air.     On  accounl  to  life 

onol  bare  conductors,  the  compres 
air  locomotives  was  chosen  rather  than  the  electric.  The 
difference  in  the  efficiency  of  the  two  systems  is  probably 
a  very  small  percentage  of  the  total 

i    -   locomotives   are   of   the   two-stage,    four-wh 
type  and  have  a  weighl  >>n  the  drivers  of  in  tons.     The 
initial  cylinder  air-pressure  is  250  lb.  and  the  charging 
re   800   lb.   per  sq.in.     The   haulage   capacity   per 
charge   was  estimated   at    50   ton-mile-.      The    ! 
haul  ■.'•">  cai  3,  iacity  on  a  30-in.  . 

track  over  a  ade  in   favor  of  tin    load,  and  will 

-  ft.  radius. 

Three  tipples  are  in  use,  two  in  accordance  with  the 
dual  arrangement  of  the  main  haulage  level  station  and 
the  third  on  the    100  level.     Each  tipple  i-  design 
dump  car   weighing    1  1,000    lb.    loaded. 

They   have  an  overall   length   of  56    It.   and   make  a  com- 
plete   revolution    in    15    seconds.     The   driving   shaft    i- 
connected   through   suitable  gearing   i"  a    35-hp.    motor 
which   run-  continuously   in  one  direction,   I 
and  stopping  of  the  tip  iccomplished  by  means 

id'   a    friction    clutch    on    the    intermediate    shaft.       Each 
tipple   is   provided   with   an   automatic   stop  which    bl 
it  into  the  proper  position   for  running  en   and  oil'  the 
cars,  this  stop  being  released   by  means  of  a   loot   levei 
on   the  operator's  platform.     The  two   main   tipples 
operated    from   a   centrally   located   platform. 

The    two    mail  ind    pockets    serve    as 

age    for    the    am  ivices 

which  are  placed   beneath   them.     The  capacity 
pocket    is   1,600  ten-,   or  .soil  t,,n-  for  each   load 
with   fid!   [lockets,  will   run   the  crushing   pla 
hr.    ]  reinforced-co 

out   and  are  lined  with  ".'-in.   plank-.     The 
has  a  capacity  of  500  tons  and  is  cot 
ined  chute. 
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Taken  individually,  the  shafts  do  not  deviate  materially 
from  usual  designs,  being  of  reinforced  concrete  through- 
out. They  are  of  the  same  size,  each  being  made  up  of 
three  compartments  5  ft.  6  in.  b\  5  ft.  11  in.,  the  two 
south  compartments  of  either  shaft  being  for  the  ore 
skips.  The  north  compartment  in  the  West  Main  serves 
the  man  elevator  and  the  corresponding  compartment 
in  the  East  Mam  is  taken  up  by  pipe  lines,  ladderways 
and  the  elevator  counterweight.  All  platforms,  supports 
and  ladders  in  this  compartment  are  of  steel.  The 
conduits  carrying  the  power  and  lighting  circuits  under- 
ground are  in  the  end  walls,  being  brought  to  junction 
boxes  every  100  ft. 

The  ore  skips  are  built  according  to  special  designs. 
They  have  a  nominal  capacity  of  12  tons  and  weigh 
L7,000  lb.  each.  The  overall  length  is  21  ft.,  the  skip 
proper  being  II  it.  deep.  The  body  is  of  %-in.  steel  plate 
with  liners  to  take  up  concentrated  wear. 

In  order  to  keep  the  sumps  at  the  bottom  of  the  shafts 
clean   and   to   facilitate   the    handling   of  ore  which    does 


Sec+ion  Looking  North  Seo+ion  Looking  West 

PIG.  4.     UNDERGROUND   POCKET  ARRANGEMENTS 

find  its  way  below  the  skip-,  spillage  skips  have  been 
installed.  These  rest  on  chairs  i;  ft.  below  the  ore- 
skip  chairs  and  by  means  of  hinged  aprons  completely 
close  off  the  shaft.  When  one  is  tilled,  it  is  attached 
to  the  bottom  of  the  ore  -kip  and  hoisted  to  the  top  of 
the  underground  pocket,  where  by  opening  a  hopper 
bottom  it  i-  discharged.  They  have  a  capacity  of  nine 
ton-  each. 

At  tin-  time  ii  Ua>  decided  to  sink  two  shafts,  the 
conditio]  -  -eemed  to  in  or  the  ><->■  of  two  entirely  in- 
located  ->  mmetrically  on  either  side  of 
the  main  headframes.  Ii  was  next  proposed  to  put  the 
two  ho  i  the  same  roof,  but  to  operate  them 
indepei  '  i  ai  h  other.  Then  on  account  of  the 
advent  of  several  new  conditions  it  was  deemed  advisable 
to  see  \  :,.,;  ,  ward  making  the  operation 
of  the  hoi  •  I  mditiohs  were  as  follows: 
( 1  )  The  cm,  ti  nited  States  Reclamation 
Service  for  ;(i  \  ,  ,  called  for  flywheel 
equalization  oJ  ,  n  turn  made  necessary 
the  use  of  a  i  otot   _  fhi lition  was  in 


perfect  accordance  with  the  equipment  as  finally  decided 
upon  as  being  best  suited  for  automatic  hoisting.  (2) 
All  supplies  and  Waste  rock  were  to  be  handled  through 
a  tunnel  opening,  thus  leaving  the  main  hoists  with  no 
other  duty  than  that  of  hoisting  ore.  (:;)  Extending 
over  considerable  periods  of  time  all  ore  was  to  be  hoi-ted 
from  one  level,  thus  permitting  of  always  running  the 
two  skips  in  balance.  (4)  Men  were  to  be  handled  by 
a  separate  hoist.  ( 5 )  The  moderate  depth  of  shafts 
permitted   the   use  of  low-speed  hoists. 

Both  shafts  are  vertical,  with  a  present  depth  of  .385 
ft.,  although  an  ultimate  depth  of  1,000  ft.  will  he  used 
and  had  to  he  provided  for  iii  the  hoist  designs.  The 
nominal  capacity  of  the  two  hoists  when  running  auto- 
matically is  1.000  tons  per  hour.  The  ore  skips  operate 
in  balance,  each  weighing  8'._,  tons  and  carrying  12  tons 
of  ore. 

The  hoist  drums  are  of  the  cylindrical  type,  1(1  It. 
in  diameter  by  05  in.  face  and  have  a  capacity  of  1,00(1  ft. 
of  l:;|-in.  rope.  One  drum  of  each  hoist  is  provided  with 
a  clutch  which  is  air-operated.  The  brakes  are  of  the 
post  type,  air-operated  with  oil  cataracts  and  compensating 
levers.  Each  hoist  is  driven  through  gearing  by  a 
direct-current  motor  of  585  hp. 

The  hoists  are  entirely  automatic  in  their  operation, 
hut.  either  can  he  manually  operated  independently  of 
the  other  if  so  desired.  The  problem  as  presented  has 
been  solved  in  a  most  efficient  manner,  sufficient  prooi 
being  the  entire  satisfaction  that  the  equipment  has  thus 
far  given. 

Elevatob  foe  Lowering  and  Hoisting   Men 

When  the  question  of  handling  men  came  up.  several 
courses  as  regards  point  of  distribution  presented  them- 
selves. They  could  be  handled  through  an  existing 
tunnel,  hoisting  or  lowering  to  the  working  levels  through 
an  inclined  -haft,  or  entirely  through  an  inclined  shaft, 
or  through  one  of  the  main  shafts,  whichever  scheme 
proved  the  most  feasible,  the  idea  was  to  have  t T i * ■  men 
do  as  little  walking  as  possible,  ample  provision  to  he 
made  for  transferring  them  from  changehouse  to  working 
places.  It  was  finally  decided  that  distribution  from  the 
main  shafts  was  the  most  logical,  and  the  shafts  were 
equipped  accordingly. 

The  next  consideration  was  the  type  of  hoists  to  he 
used.  Standard  mine  practice  favored  a  separate  hoist 
manually  operated  and  working  against  a  counterweight. 
This  type  made  necessary  the  services  of  two  attendants, 
one  on  the  cage  and  one  at  the  hoist,  but  in  working 
out  probable  operating  costs  the  idea  was  conceived  of 
eliminating  the  hoist  attendant  by  an  application  of  the 
elevator  principle.  Studies  along  this  line  were  at  once 
begun,  hut  no  great  amount  of  enthusiasm  among  the 
manufacturers  could  he  aroused  on  account  of  the  un- 
usual conditions.  Equipment  was  wanted  to  handle  a 
counterweighted,  double-deck  cage,  weighing  1.1 00  lb.  and 
loads  of  7,500  lb.,  the  maximum  speed  of  the  cage  to 
be  800  ft.  per  inin.  The  fact  that  the  hoist  and  counter- 
weight would  have  to  lie  removed  from  the  elevator  shaft 
also  presented  a  new  feature  in  the  design.  It  may  be 
stated,  however,  that  placing  the  hoist,  in  the  headframes 
directly  above  the  shaft,  as  is  the  usual  practice  in  office- 
building  design,  was  at  one  time  considered. 

The  equipment  as 'installed  is  operated  entirely  from 
'he     cage,    the     hoist,     motor-generator     set     and     control 
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apparatus  being  in  the  hoisthouse  aboul  220  ft.  away. 
(The  motor  driving  the  d.c.  generator  on  the  motor- 
generator  set  has  a  rating  of  190  hp.,  the  generator 
developing  130  kw.  The  hoisl  is  driven  by  a  d.c.  motor 
of  158  hp.  It  is  provided  with  a  safety  bra] 
arranged   that  when   the   hoisl    is   stopped    the   brake   is 

aul atically  applied  to  hold    the  cage.     This   brake  is 

actuated  by  spring  pressure,  is  eonstantlj  in  service 
except  when  electrically  released  during  norma]  opera- 
tion of  the  hoist  and  is  therefore  instantly  applied  in 
rase  the  curreni  supplj  is  interrupted  from  any  cause. 
Additional  safety  devices  are  provided  which  take  care  of 
overwind,  overload  on  motor,  slack  cable,  etc.  fwo 
oil-cushioned  buffers  arc  provided  at  the  bottom  of  the 
shaft,  being  so  designed  as  to  bring  the  loaded  cage  to  a 
gradual  stop  in  case  from  anj  cause,  while  running  at 
normal  speed,  ii  should  qo1  stop  at  the  lower  terminals 
The  cage  is  equipped  with  a  telephone  that  keeps  the 
attendant  in  touch  with  the  hoisthouse,  also  with  an 
annunciator  system  covering  the  several  levels  (Fig.  !). 
I  ai  h  level  and  the  collar  is  provided  with  a  two-story 
station,  which  makes  it  possible  to  load  both  decks  without 
shifting.  The  cage  accommodates  36  to  10  men  besides 
the  attendant.  The  surface  station,  which  is  in  the 
headframe,  is  connected  with  the  changehouse  by  a 
covered  runway.  From  the  underground  stations  the  men 
arc  transferred  to  the  various  working  places  in  cars 
accommodating  L2  men  each  and  drawn  by  the  haulage 
locomot  ives. 

Automatic  Measuring   ind  Loading  Devh  es 
1'-i  n  i ok  Skips 

To  carry  out  the  automatic  feature  of  the  hoisting 
equipment,  it  was  desirable  to  make  the  loading  of  the 
skips  automatic.  There  being  nothing  on  the  market 
that  could  be  used  for  tins  purpose,  it  was  necessary  to 
work  up  complete  designs  in  accordance  with  original 
ideas.  In  a  U-w  words  the  device  can  be  described  as 
follows:  Ore  from  one  of  the  1,600-ton  underground 
poekets  rests  on  a  roll  feeder  actuated  by  a  pawl-and- 
ratchet  wheel  and  is  fed  into  a  12-ton  measuring  hopper. 
This  hopper  is  suspended  between  the  legs  of  a  U-shaped 
scale  beam  with  fulcrums  at  the  ends.  Through  a  link 
at  the  middle  of  the  yoke  the  proportional  weight  of 
the  hopper  and  ore  is  transferred  to  the  main  scale  beam, 
which  carries  a  counterweight  of  1,370  lb.  Motion  ob- 
tained from  the  counterweight  scale  beam  when  the 
hopper  becomes  rilled  is  utilized  to  operate  a  system  of 
levers  and  lift  the  pawl  from  the  ratchet  wheel,  thus 
stopping  the  roll  feeders.  The  hopper  i-  now  ready  to 
he    emptied. 

As  the  returning  empty  skip  settles  on  the  chairs,  it 
strikes  an  arm  projecting  into  the  shaft.  This  arm  is 
connected  by  a  system  of  links  to  the  shaft  on  which  the 
yoke  of  the  gate  forming  the  bottom  of  the  hopper  is 
hinged.  The  motion  imparted  to  the  system  by  the  skip 
trips  the  gate  yoke,  the  weighl  of  the  ore  in  the  hopper 
causes  the  gate  to  drop  into  the  skip  chute,  and  the 
hopper  is  emptied  into  the  skip  A-  soon  as  it  is  et 
a  counterweight  on  the  gate  i  lose,  all  motions 

are  reversed,  and  the  measuring  hopper  is  again   filled. 

A  cutoff  gate  is  pro\  ided  which  prevents  the  roll  I 
from  becoming  bare  in  case  the  pocket  should  be  emptied. 

A  5-ft.  layer  of  ore  thus  protects  the  feeder  and  does 
away  with  excessive  impacts  due  to  the  dumping  of  the 


ore  from  the  tipple  50  I  \    i-hp.  motor  furnishes 

the   i  er  ti  r  the  roll   f, 

A   I'oi  i.-l  m  r  Coarse  Crushing  Plant 

i     assume   a    dump  ion    at    a 

point  i  □    the   -ban    ,  ollars  am 

center  of  the  sheaves,   leaving   about   25   ft.    fo 
overwinding.     Tl 

i  ollat  -.     The;)    are    |.2    ft.    in    diameter  and 
£  V:   in.  shafts.  8  ft.  sh(  ives  ing«used  for 

the  man-elevator  ropes.  The  dumping  tracks  are  of 
usual  design.     By  mean-  of  .Imn-   leading   away   from 

one  1  ompartment  of  each  shaft,  an  even  distribute 1 

the  ore  ,  1  11, ,  1,  ,1  throughout  the  length  of  the  crude-ore 
bin.     This    bin    is   of    rather    unusual    design    and    very 

nearlj    sell  1  leanin  ■      'I  lie  bott 

way  from  a  hip  center  toward  the  vertii  a]  back  and  front, 

■'    -••  ' resi  mbling   a    1  apital    M  ted.     Gai 

placed  under  the  bin  on  the  -lope  toward  the  back  as 
well  as  on  the-  front  of  the  bin.  This  arrangement  of 
bottom  and  gates  uol  only  allows  the  bin  to  be  emptied, 
but    the  ore   is  prevented   from   packing  or  hanginj 


£1.3  ■- 

.  ■'     -        - 
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FIG  SECTION    THROUGH    CRUSHING     PLANT 

by  drawing  off  alternately  from  the  rear  and  front  gates. 
The  gale-  are   18  in.  svidi    and  are  operated  by  rack  and 
pinion    from    runways.      For  each    nun    1 
plant    two  gates,  one   under  the   bin   and  one   in   front. 

dischargi an  der  which   travels  across  and 

under  the  bin   (  Fig 

The   feeder-  are  of  the  apron   type,  have  a   width  of 
IS  in.,  a  length  of  25  ft.  6  in.  between  center-  and   1 
at  3   ft.  per  min.:  20-in.  belt  conveyors  traveling  at   i   ft. 
per  min.  and  driven  from  the  feeder  sprockets  are  placed 

lers    to    take    care    of    dripping-.        1 
discharge  into  chutes  that   join   the  undersize   froi 
grizzlii  -rap-  are  removed  from  the  ore  at  the 

discha  the    apron    feeder-    and    also    from    the 

inclini  iding  to  the  disk  crushers.     ] 

scraps    are    carried    away    by    two    "20-in.    belt    CO 
traveling  at  min..  running 

and  d  side. 

0    the  crushing  plant  . 
tors   in   two   dustproof  ically 
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arranged  on  either  side  of  the  plant.  Except  for  some 
minor  reductions,  belt  transmission  is  used  throughout. 
Two  20-ton  electric  cranes  are  installed  in  the  plant — 
one  to  serve  the  gyratories,  the  other  the  disk  crushers, 
motors,  etc.  These  arc  in  turn  connected  to  the  yard 
track  by  transfer  ears  and  a  -20-ton  electric  trolley  hoist. 
running  at  right  angles  outside  of  the  building.  Each 
200-hp.  motor  i-  served  by  a  0-ton  crawl  so  arranged  as 
to  allow  of  crane  handling  alter  leaving  the  motor  room. 
A  repair  oar  and  track  near  the  gyratories  permits  of 
easj    handling   of   their  driving   mechanisms,   or   bottom 

plates. 

Storage  Bin  of  25,000  Tons  Capacity 

~  The  purpose  of  tic  storage  bin  in  connection  with  a 
mine  plant  is  identical  with  that  of  a  flywheel  on  an 
engin, — to  give  out  and  absorb  energy  when  variation 
in    the    load    occurs    suddenly.      It    does    away    with    the 

cessity  of  maintaining  a  nice  balance  between  nunc 
and  mill  and  allows  either,  lor  a  short  time,  to  cease  run- 
ning altogether  or  to  run  at  a  lessened  capacity.  Where 
tin-  mill  is  removed  from  the  mine  plant,  it  also  furnishes 
an  economical  means  of  transferring  the  ore  into  railroad 
cars.  Besides  tin-,  it  allows  of  a  hoisting  and  crushing 
period  considerably  less  than  full  time  running',  a  very 
important  consideration,  since  there  are  always  repairs 
to  he  made  in  .-halt-,  to  loader-,  tipples,  hoists  and  crush- 
ing machinery. 

The  Inspiration  storage  bin  is  double-tracked,  ha-  an 
available  capacity  of  25,000  Ion-  and  will  load  a 
train  of  14  cars  without  switching.  The  base  is  of 
reinforced  concrete  and  is  provided  with  four  expansion 
joints.  The  bin  proper  and  conveyor  housing  are  of 
steel.  The  main  dimensions  of  the  bin  are  as  follows: 
Overall  length.  165  It.:  width,  10  ft.;  depth.  10  ft.  The 
bin  i-  divided  into  three  compartments,  the  two  end 
compartments  being  for  the  storage  of  special  ores  if  any 
such  are  ever  encountered.  They  are  comparatively  small. 
accommodating  one  car  on  each  track  and  having  an 
available  capacity  of  1,700  tons  each. 

A-  noted  before,  an  even  distribution  of  the  incoming 
ore  is  effected  by  the  use  of  automatic  trippers  on  four 
24-in.  conveyor  belt.-.  These  belts  are  driven  by  two 
50-hp.  motor-  placed  at  either  end  of  the  bin.  The  ore 
is  drawn  off  through  hand-operated  gates  of  the  swing- 
ing cutoff  type,   there   being  three  openings  for  each   car. 

Compkessob    Equipment   fob   l.OOO-   and  100-Lb.  Aib 

Compressed  air  i>  used  for  two  distinct  purposes — for 
underground  haulage  ami  for  mine  drills.  For  the  first 
l.ooo-lh.  air  i-  used  and  100-11).  for  the  second.  The 
haulage  system  is  served  by  two  compressors,  each  having 
a  capacity  of  1,125  on. ft.  of  free  air  per  min.  at  101 
r.p.m.  The  e  are  of  the  duplex  four-stage  motor-driven 
type,  the  cylinders  being  cross-compounded,  water- jacketed 
and  having  intercoolers  between  each  stage.  These  com- 
pressors  haw  an  automatic  regulating  scheme  whereby, 
when  a  predetermined  high-pressure  point  ha-  been 
reached,  the  [,000  lb.  discharge  line  i-  cut  out  and  the 
four  cylinder-  are  converted  into  a  double-compound 
compressor   d  ectly   into  the   100-lb.  main. 

Each    compri is   i  '•■■,    a     130-hp.    self-starting 

synchronous    motor. 

The    low-pressure  consists    of   two    100-lb. 

compressors  having  capa  i,000  ami    7,270  en. ft. 


of  fin  air  per  min.  Both  compressors  are  of  the  parallel 
two-stage  type,  all  cylinders  being  water-jacketed  with 
intercoolers  between  the  two  stages.  The  7,270-ft.  machine 
is  equipped  throughout  with  Iloerbiger-Roegler  plate 
valves,  which,  on  account  of  the  very  short  movement 
and  exceedingly  light  construction,  permit  of  a  very  high 
compression  efficiency.  The  cylinders  of  this  machine 
are  16  in.  and  28-in.  by  36-in.  stroke.  It  is  driven  by 
a  self-starting  synchronous  motor  of  1.150  hp.'  The 
3,000-ft.  machine  is  driven  by  a  500-hp.  self-starting 
synchronous  motor  at   107   r.p.m. 

Two  100-kw.  125-volt  motor-generator  exciter  sets 
arranged  to  operate  in  parallel  serve  as  exciters  to  the 
compressor  motors.  Cooling  water  for  the  jackets  and 
intercoolers  is  obtained  from  a  circulating  system  con- 
sisting of  a  duplicate  installation  ofi  750-gal.  triples 
pumps  and  a  spray  cooling  pond. 

The  compressors  and  hoisting  equipment  are  housed  in 
a  spacious  ami  well-lighted  building  which  has  a  25-ton 
electric  crane  running  its  entire  length  and  connecting 
at  one  end  with  a  well  into  which  railroad  cars 
can  he  run  and  unloaded.  A  22-p_anel  remote-control 
switchboard,  together  with  the  low-tension  (2.200-volt ) 
bus  equipment,  occupies  a  room  along  one  side  of  the 
building,  the  high-tension  transformer  station  being  out- 
side near  one  end  of  the  building.  Only  two  attendants 
per  shift  are  required,  one  being  an  oiler.  Without  the 
automatic  features  for  hoisting  ore  and  the  elevator  for 
handling  men.  at  least  four  would  be  required. 

Tike  Tsixsgitloim  of  MoEa&aviaa 
MiiinvetFSill  ILsiiadls 
By  A.  L.  II.  Street* 

The  Anaconda  Copper  Mining  Co.  conveyed  certain 
lands  to  purchasers,  reserving  underlying  minerals,  the 
right  to  remove  them  and  a  right-of-way  across  the  sur- 
face for  the  purpose.  Subsequently  the  tax  assesor  listed 
tin-  entire  property  to  the  purchasers  at  its  full  cash 
value  and  at  the  same  time  assessed  the  mineral  reser- 
vations to  the  company  at  $5  the  acre.  The  tax  authori- 
ties refused  to  cancel  the  latter  assessment,  and  the  com- 
pany, having  paid  the  tax  against  it  under  protest,  sued 
i  In-  county  to  secure  a  refund. 

In  affirming  a  judgment  in  favor  of  the  county,  the 
Montana  Supreme  Court  holds  that,  under  the  constitu- 
tion and  laws  of  the  state,  the  mineral  interest  in  the 
land  was  taxable  apart  from  the  interests  sold  to  the 
purchasers  of  the  real  estate  proper  and  that,  although 
there  was  an  invalid  double  assessment  of  the  prop- 
erty in  that  the  minerals  were  assessed  both  to  the  com- 
pany  and  to  the  purchasers  of  the  land,  the  company 
showed  no  right  to  complain.  The  court  intimates  that 
if  there  wa-  am  just  cause  for  complaint,  it  was  in  I '-,\ or 
of  the  owner  of  the  land.     (158  Pacific  Reporter,  682.) 


\    >n>  i- 1  - 1'. I i    Alloy   is   recommended    for    use    in    con- 

tact-and-spark  devices  to  replace  platinum,  according  to 
"Journal  Society  of  Chemical  Industry,"  Apr.  29.  1916.  An  alloy 
of  silver  with  2',  Pd  gives  satisfactory  results  under  many 
circumstances.  When  the  contacts  or  spark  points  are 
exposed  to  sulphur  compounds,  5r;  TM  or  more  should  be  used. 
The  alloy  which  gives  the  greatest  resistance  to  spark  erosion 
is  that  of  i;ic,  Pd  and  4Ur,  Ag.  Additions  of  palladium  to 
silver  raise  the  melting  point  and  lower  the  thermal  conduc- 
tivity. 


►Attorney  at  law,   S29  Security   molding.  Minneapolis.   Minn. 
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I'.l     fill  D    II.    RlNDGE,   .1  l:. 


SYNOPSIS — Success  in  all  btisiness  today, 
whether  in  minimi  or  industrial  lines,  depends  in 
a  constantly  increasing  degree  upon  the  workers' 
character,  effii  iency  and  friendliness.  The  employ- 
esponsibility  for  the  1 
is  greater  than  ever.  Worldwide  conditions  oj 
change  demand  increased  efficiency  of  the  em- 
ployee. Personal  sympathy  between  employer  and 
employee  is  necessary  to  effect  thin  increase. 

Lei  any  skeptic  of  the  increasing  importance  of  the 
human  factor  in  the  success  of  any  business  ponder  this 
well  :  It  is  almost  impossible  to  read  any  high-class  publi- 
cation today  without  finding  the  subject  of  the  human 
factor  thrust  well  to  the  fore.  Let  the  skeptic  investigate 
a  pile  of  his  own  mail  accumulated  during  an  absence, 
with  an  eye  to  investigating  the  truth  of  this  statement, 
and  he  will  probably  be  suppressed  by  an  experience 
similar  to  my  own. 

Returning  to  my  office  after  two  months'  absence  and 
finding  the  usual  accumulation  of  mail,  a  rapid  sorting 
and  sampling  yielded  the  following  results:  Several  engi- 
neering magazines  contained  articles  dealing  with  man- 
agement and  its  relation  to  the  human  factor.  Three 
i  sues  of  one  business  man's  magazine  contained  such 
articles  as  "Handling  Men."  "<  hanging  Over  Wage-Pay- 
ment Systems."  ••How  to  Organize  for  Safety."  A  succes- 
sion of  booklets  described  the  profit-sharing  scheme  of  a 
large  manufacturing  company,  the  welfare  activities  of 
another,  etc.  Bulletins  of  the  American  Iron  and  Steel 
Institute  contained  such  articles  as  "The  Scope  of  Welfare 
Work,"  "How  to  Reach  the  Man  and  Reduce  Accidents," 
"The  Cooling  of  Heated  Working  Places,"  "Restaurants 
Versus  the  Dinner  Pail  for  Industrial  Workers." 

Judge  Gary  Advoc  IlTes  Generosity  to  Employees 
My  thought  at  this  point  was  that  such  things  eos^ 
money  and  times  are  uncertain.     Bui  turning  to  a   n 
address  of  Judge  Elbert  II.  Gary,  chairman  of  the  hoard 
of  directors  of  the    United    States   Steel   Corporation.    I 
lead:  "In  times  like  these  T  ask  von  to  consider  not  only 
the  propriety  but,  more  than  that,  the  pleasure  of  being 
fair,   reasonable  and   generous   in   our  treatment   of  our 
employees."      I    recalled    that    during    the    past    year    the 
Steel  Corporation  spent  more  than  $7, 1,000  in  improv- 
ing the  conditions  surrounding  its  men.     Surely  Judge 
Gary  and   many  other   leaders   in   industry   believe   that 
consideration   of  the   human    factor   is   right   and    that    it 
pays. 

Several  bulletins  of  the  American  Museum  of  Safety 
contained  the  usual  number  of  articles  on  accident  preven- 
tion and  safety  device-,  and  papers  on  "'A  Successful 
Experiment  in  Educating  Illiterate  Workers"  and  "Alco- 
holism in  the  Industries."  This  was  indeed  getting  close 
to  the  human  factor.  In  the  last  article  T  read:  "It  has 
now  been  proven  beyond  a  doubt  that  the  use  of  alec 
drinks  impairs  the  health  and  the  efficiency  of  the  laborer, 
slows  the  fingers  of  the  textile  operator,  dulls  the  mind  of 

•Secretary  for  Industrial  Service  Movement.  International 
Committee  o'f  Y.   M.   C.   As.    124    East    28th   St..   New   York. 


til    o1    the    railroad   engineer."     This   was    nol    a 

ii  ranee  sermon,  bu1 
sion.    Surely  aivj  agency  thai  might  help  men  to  "cul  oul 
thai  nindn  educate  on 

ter,   ■■  i  i    .  .     . 

picture  booklel   i  ontain  ise,  "The  bitter  battle 

wagin  the  motion  picture  and  the  grog-shop." 

1  '"i  l\     I  Mil  STRIAL    M  \\  U5EMENT 

S   reral  college  catalogs  showed  that  some  of  the 

are  giving  considerable  attention  to  the 
problems  of  management  and  the  human  factor  in  indus- 
try.     An    an  tit  of  a  Universit;    of    Wisi  i 

extension  course  i dusl  i  ial  mat 

:-  the  idea-  of  the  indi\  idual  behind  the 
business,  and  the  adoption  of  the  righ1  i  mosl 

important   factor  ill  thi  it   the  euterpi  ise. 

ilarly,   the  solution   of  the  problem   of   the   relations  of 
individuals  within  a   business   is  of   firsl    important 
.bringing  aboul  efficienl  management  and  efficii 
lion."     In  the  record  of  a  Western  college  I   read:  "T  e 
world   need-  today,  more  than   it   can   know,   leaders  equal 
i'    the  grov  ing   i  improt  ing  human   life 

in   manifold    forms  of  social    set    ici       The   world    n Is 

today  in  commerce,  in  manufacturing,  in  banking,  in 
mining,  in  distribution,  in  transportation,  men  with  a 
conception  of  the  meaning  of  their  enterprise-  and  their 
opportunities  far  beyond  the  scope  of  technical  prepara- 
tion." I  found  also  the  engineering  journal  of  a  large 
university  containing  a  series  of  articles  on  "The  Human 

side  of  Eng  i i i  ing"  and  ani  i  iodical  with 

a  discussion  entitled  "Socializing  the  Engineer."     S 
these  are  steps  in  the  right  direction,   for  they  lead  to  the 

day  of  future  eng •-.  who  mu-i  bi  before  men 

who  consider  always  the  human  factor. 

A   reprint   of  a   scienl  die  paper  d 
service  movement  of -the  Young   \h  n's  Christian  Ass 
tion.  read  by  Prof.  J.  \\ .  Roe,  of  Vale,  ai  a  meeting  of  the 
American  Society  of  Mechanical  Engineers.    Also  another 
article  by  J.   Parke  Channing  read  before  the  American 
Institute   of    Mining    Engineers.      It    is   significant 

national    engineering   societies   are   also   taking   a 
leading  part  in  the  promotion  of  the  human  side  o 
engineering  profession. 

Of  course,  if  one  wanted  to  mention  other  I ks  and 

publications  of  the  day  dealing  directly  or  indirectly  with 
the  human  factor,  there  would  he  no  limit.  But  I  am 
merely  drawing  illustrations  from  a  part  of  the  material 
found  on  my  desk  after  a  two-months'  absence.  The 
whole  counl  aing  increasingly   interested  in.  and 

k    giving    more    consideration    to    the    human    factor    in 
industry.     And  this  i-  my  theme.     If  anyone  doubts  its 
tance,  let   him  look  through  any  newspaper,  glance 

titles  on  any  g I  bookshelf,  witness  the  awak 

of  our  schools  ami  i  olleges,  talk  «  ith  industrial  and 

rs,  read  the  platform-  of  political   pa  r 
progress  of  big  business,  note  the  propaganda  oi 
organizations,  stumble  over  work  oi    - 
chists,  be  impressed  by  the  ten  million  industt 
in  America,  and    livi    in    the    world   o 
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reawakened  sens< for  on  the  human  factor  all  success 

depends  and  within  the  human  factor  are  the  potentials 
for  great  e\  il  or  for  greal  good. 

In  one  sense  the  human  factor  is  profoundly  influenced 
—yes,  practically  controlled — by  the  whole  "social  switch- 
board," and  each  of  us  is  one  of  the  operators.  Arthur 
1).  Dean,  of  the  University  of  the  State  of  STew  York, 
has  admirably  developed  this  idea : 

The  progressive  sees  the  educative  process  as  a  huge,  com- 
plicated switchboard — distributing,  it  may  be.  the  heat  of 
physical  needs;  or  the  power  of  a  national  material  suprem- 
acy; or  the  light  of  the  higher  impulses  of  a  people.  He 
sees  the  main  feed  wire  leading  to  it.  carrying  the  burdens 
of  humanity — a  bulky,  low-voltage  current  of  mysterious  life 
forces.  He  sees  switches,  connections,  lead  wires  of  agencies 
social,  industrial,  educational,  emanating  from  the  switch- 
board. He  sees  wires  leading  into  the  pathways  of  men.  car- 
rying  currents  of  human  desires  and  needs  into  every  dark- 
ened pathway  of  human  relationships.  And  over  it  all  he  sees 
the  community — the  civic  conscience  of  a  people  manipulating 
these  switches,  readjusting  connections,  plugging  in  a  new- 
agency  in  order  that  the  income  current  of  a  common  human- 
ity may  be  rehabilitated,  redistributed,  redirected,  into  a 
world  of  service  adapted  in  amperage  and  voltage  of  personal 
power  and  accomplishment  to  do  the  task  assigned — a  task 
of  service-rendering   with  knowledge,   power  and   joy. 

Yes,  the  switchboard  distributing  these  human  agencies  is 
complicated.  It  is  a  network  of  wires  confusing  in  such  a 
civilization  as  ours.  In  the  hands  of  the  standpatter,  the 
switchboard  is  a  blurred  mass  and  all  its  paraphernalia  ap- 
pears to  him  so  useless,  so  unlike  the  days  of  candles,  so 
utterly  confusing  in  its  ignorance  and  narrow-mindedness, 
he  turns  away  in  disgust. 

To  the  radical  the  switchboard  is  equally  complicated,  but 
instead  of  studying  out  its  connections  and  making  necessary 
readjustment.  he  would,  with  a  big  movement  of  his  hand, 
maybe  with  bombs  and  dynamite,  tear  off  the  switches,  short- 
circuit  the  connections,  and  pull  out  the  plugs.  He  glories 
in  the  smash,  dances  fanatically  before  the  flashes  of  Until 
and  goes  down   into  the  darkness  of  the  chaos. 

The  progressive  stands  on  an  insulated  mat;  follows  the 
blueprinted  diagram  in  the  pulling  out  of  the  plugs,  con- 
necting the  wires,  and  labeling  the  connections — all  for  a  pur- 
pose. You  ask,  "What  is  this  purpose?"  It  is  the  increase  of 
human   wealth  and   happiness. 

We  might  sum  up  this  whole  question  historically  in 
terms  of  modern  industry  somewhat  as  follows: 

Increased  Responsibility  of  Employee 

With  successive  changes  in  the  basis  of  labor,  the  rela- 

i s  between  employer  and  employee  have  become  more 

complex.  The  transition  from  early  slavery,  through 
serfdom  to  the  modern  wage  basis,  has  increased  the 
distance  between  employer  and  employee,  while  elevating 
the  plane  of  their  relationship.  While  employers  may  no 
longer  have  to  clothe  and  feed  their  workers,  they  still 
have  a  direct  responsibility  for  their  welfare.  The  slave 
was  supported  and  could  be  compelled  ;  the  serf  was  pro- 
tected and  could  be  controlled;  hut  the  wage^earner  -of 
today  is  presumed  to  be  independent  and  may  therefore 
be  neither  compelled  nor  controlled,  lie  musl  rather  be 
cooperated  with  and  encouraged.  The  employer  is  now 
upon  the  plane  of  mutuality  with  his  employees  instead 
of  being  the  owner,  auto,  rat  or  "housefather"  that  he  once 
was.  Employers  have  not  been  freed  from  responsibility 
by  the  changing  order:  while  their  direct  authority  over 
the  workei  has  decreased  and  they  have  been  further 
removed  from  actual  contact,  their  responsibility  has 
actually    inci 

Ambassadoi   B  :  that  in  no  country  is  public 

opinion  so  powerful  u  America.  Today  public  opinion 
is  placing  emphasis  upon  the  responsibility  of  employers. 
Their  obligations  i  ip]  asized  not  only  by  critics. 

moralists  and  refoi  a  i  ,  spread  sentiment 

of  the  people,  expn  i.  i   the  demands 


lor  a  living  wage,  reasonable  hour-,  good  working  condi- 
tions, one  day's  rest  in  seven,  employer's  liability  tor 
injuries,  sick  and  death  benefits,  pensions,  profit  sharing. 
welfare  club,  etc. 

It  has  been  said  that  the  successful  employer  is  probably 
neither  hero,  saint  nor  philanthropist,  and  that  he  will 
probably  tail  in  business  if  he  attempts  to  become  any  of 
these.  This  is  largely  true:  hut.  on  the  other  hand,  if 
public  opinion  prevails  and  the  new  standards  now  above 

the   horizon   are  established,   tl mployer  will   have   to 

embody  something  of  all  these  qualities.  Employers 
generally  will  have  to  do  what  some  have  already  learned 
to  do  so  splendidly:  namely,  to  serve  the  interests  of  the 
business,  the  worker  and  the  community.  This  is  a  high 
hut  not  unreasonable  ideal  for  the  employer. 

Turning  to  the  other  side  of  the  question,  what  condi- 
tions  have  the  changes  in  the  basis  of  labor  brought  about 
for  the  employee?  Certainly  each  change  has  meant 
improvement.  Better  conditions  by  fan1  obtain  today  in 
the  leading  industrial  countries  than  ever  before.  In 
North  America  particularly  we  have  shorter  hours  of 
labor,  higher  wages,  improved  health  and  increased  safety 
for  the  worker.  There  has  been  developed  also  a  far  more 
independent,  self-reliant  spirit  than  in  other  countries. 
The  working  man  in  America,  being  better  paid  and 
working  amid  better  conditions,  has  better  standing 
socially  and  politically  than  in  other  countries,  and  it  is 
not  overstating  the  case  to  say  that  at  lea.st  the  skilled 
worker  is  more  intelligent  and  efficient. 

Increased  Efficiency  Duty  of  Employees 

We  may  not  assume,  however,  that  because  this  is  true 
now  it  will  always  remain  so.  Some  of  I  he  conditions 
that  have  favored  the  American  workingmen  are  chang- 
ing. The  abundance  of  raw  material  and  the  New  World 
energy  has  made  it  comparatively  easy  for  America  to 
forge  to  the  front  by  shear  force  of  output.  But  material 
is  becoming  relatively  scarce,  and  keener  competition  must 
he  waged  hereafter  with  certain  other  nations.  Tariffs 
are  no  longer  a  dependable  protection  for  wages. 

As  each  of  these  factors  in  former  industrial  advantage 
disappears,  there  comes  the  demand  lor  some  compensat- 
ing factor,  and  we  can  find  it  only  in  increased  skill  and 
efficiency  on  the  part  of  the  worker.  This  is  a  most 
serious  matter  for  both  employer  and  employee.  Effici- 
ency and  skilled  workers  are  already  scarce — every 
employer  knows  this — and  there  is  not  enough  supply  in 
sight.  The  increase  in  skill  has  not  kept  pace  with 
industry's  progress.  Is  our  American  system  of  education 
at  fault,  and  are  the  boys  being  educated  away  from  the 
industries?  Has  society  looked  down  upon  the  industrial 
worker  while  smiling  upon  the  clerk  and  the  professional 
man?  Or  has  industry  imposed  too  heavy  demands  upon 
the  winkers?  1  do  not  try  to  answer.  But  a  remedy  for 
this  condition  must  be  found.  It  is  evident  that  the 
needed  skill  and  efficiency  cannot  come  without  education. 
More  attention  must  he  given  to  vocational  training  of 
workers,  and  it  is  encouraging  to  note  that  educators, 
employers,  philanthropic  agencies,  and  more  recently 
Hades  unions,  are  recognizing  this.  If  organized  labor 
would  do  as  much  toward  increasing  efficiency  as  it  has 
toward  increasing  wages,  what  a  contribution  it  would 
make  ! 

But  tlie  change  that  has  done  most  to  prevent  the  larger 
prosperity    and    progress    of    industrial    workers    is    the 
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increasing  distance  between  the  employer  and  emplo  ei 
The  growth  in  size  of  manufacturing  plants  has  separated 
those  who  are  bound  together  in  interest,  and  the  contacts 
thai  formerly  made  friendliness  possible  are  diminishing. 
This  personal  intercourse  and  sympathj  between  employer 
and  employee  is  the  medium  for  the  transmission  of  thai 
subtle  something  which,  while  having  no  place  on  the 
records  of  industry,  lias  been  the  basis  of  industry's  greal 
esl  achievements.  Call  il  morale,  loyalty,  esprit  de  corps 
or  good  will,  it  i>  that  which  i-  described  by  one  under 
the  "art  of  war."  "In  all  periods  of  war."  lie  says,  "under 
all  conditions  of  arm-,  the  mural  Torres  which  affeel 
armies  have  been  the  greal  determining  factors  of  victory, 
ami  upon  the  nice  feeling  of  the  moral  pulse  of  armies  the 
skill  of  great  commanders  bas  chiefly  depended."  The 
present  war  illustrates  this  better  than  any  other  war  in 
all  history. 

What    I    have  in   mind  is  illustrated   by  an  employer 

whose  testin y  is  entitled  to  resped  because  as  presidenl 

of  a  large  mill  he  has  been  successful  in  paying  dividends 


ese  inn  Ten*H*essee 

\>\    Joi  I.    II.    \\   LTKINS* 

\  mortage  in  imports  of  manganese  ore  al  a  time  when 
the  -i-  re  i  e  has  causei 

advance  in  the  price  of  both  manganese  alloys  am1 
This  in,  rea  e  in  price  ami  unprecedented  demand  I'm-  ore 

has  so  si lated  the  mining  ol  inangan        i  i  oun- 

try  that  man}  of  the  old  abandoned  mines  and  prospects 
have  been  reopened  ami  exploited  and  some  new  depi 
have  been  broughl  to  light.     One  of  the  most  interesting 
nl    these   recent   d  of   manganesi    is    in    Bradlex 

( lounty,  Tennessee,  aboul  eight  miles  south  oi  I  lleveland 
and  aliinit  one  mile  easl  of  Weatherly,  a  siding  on  the 
Southern   By. 

The  underlying  rocks  of  tin-  area,  a-  -l^.wii  mi  the 
Cleveland  Tennessee  folio,  United  States  Geological  3  - 
vev.  are  mostly  Silurian  and  Cambrian  sediments.    Those 

horizons  which  are  exposed  in  the  i lediate  vicinit}   of 

the  manganese  deposits  are  the  Tellico  sandstone,  Holston 


REMOVTXO    THE    MANGANESE    FROM    BETWEEN   PINNACLES  OF  MARBLE 


and  in  -winning  the  good  will  of  his  employees.  He  says: 
"The  financial  interests  of  my  corporation  require  thai  1 
shall  do  everything  possible  to  improve  the  workers'  char- 
acter, efficiency  and  friendliness."  Notice  the  emphasis 
■  •il  the  economic  value  el'  these  three  thing — character, 

ertieiency,  friendliness.     The  c litems  surrounding  and 

affecting  employees  are  nol  only  the  employer's  concern, 
but  his  responsibility  as  well — tin-  responsibility  to  be 
expressed  not  in  paternalism  but  by  fraternity,  which  is 
the  real  need  of'  industrial  workers.  I  lew  shall  the 
eral  public  as  well  as  the  business  man  view  all  these 
things?  What  is  our  individual  responsibility?  A 
sufficiently  eogni  anl  of  the  importance  of  the  human 
factor  in  industry  today  ? 

In    the     Recent     Zeppelins     the    angle-brackets    are 
by  "Le  Genie  Civil"  to  be:  Al,  90.2791  ;  Zn,  7.89!  ;  Cu,  0.73      .  with 
small    amounts    of    Fe.    Si.     Jin    and    Sn.       For    the    channel 
sections   the    main    constituents    of    the   alloy   were    88.6S1       A! 
ami    9.1    Zn.      Tie-    braces    were    commercial    aluminum. 


marble,    Chickamauga    limestone,     Knox    dolomite    and 
Caunasauga    -hale.     The    rocks   of   this    area    are    much 
folded  ami  faulted,  the  folds  having  a  general  northeast- 
southwest  trend  and  the  major  faults  being  parallel  with 
the  axes  of  tin'  folds. 
The  rocks  to  which  the  manganese  deposits  owe  then 
-  are  the  Tellico  sandstone  and  the  Holston  marble, 
which   in   this  area  dip  to  the  southeast  at  an  angle  of 
about  25°  with  the  horizontal.     Normally,  beds  <<(  Athens 
□  the  Tellico  sandstone  .eel  Holston  mar- 
ble, leu  at  this  point  the  shale  -ecu,-  to  have  disappi 
and  the  standstone  rot-  directly  upon  the  marble. 
the  contact  between  the  t\\.>  formations  thin   ribh 
sandstone  are  interbedded  with  the  marble.     Tl 
sandstone  when  perfectly  in- 
grained gray    rock,   tie-  grains  of   -am!     ■ 
with  ind  ferruginous  cement      <  ■ 
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the  cementing  material  is  largely  leached  out,  leaving  a 
porous,  light,  friable  mass  and  often  reconcentrating  the 
iron  oxide  into  a  soft,  purple,  low-grade  residual  iron  ore. 
A  deposit  of  iron  ore  formed  in  this  way  has  been  worked 
to  -oni,.  extenl  at  a  point  about  two  miles  north  of 
Sweetwater,  Trim.,  which  is  in  the  same  general  district. 
The  analyses  of  ion  samples  of  soft  ore  taken  from  this 
mine  showed  an  average  iron  content  of  38.77%.  ami  an 
average  manganese  content  of  5.51%. 

Manganese  in  Clay    wo  Sandstone 

Tiir  manganese  ore  occurs  lor  the  most  part  as  dissemi- 
nated fragments  in  a  mantle  of  highly  ferruginous  sandy 
residual  clay  which  rests  directly  upon  Holston  marble. 
With  the  Tellico  sandstone  carrying  about  2%  and  the 
residual  aboui  •">',  manganese,  conditions  would  seem 
particularly  favorable  for  the  deposition  of  botryoidal  or 
""kidney  ore,"  which  is  the  usual  mode  of  occurrence  of 
manganese  oxide  in  residual  clays.  On  my  first  exami- 
nation of  the  deposits,  soon  after  development  work  had 
begun,  considerable  ore  was  being  taken  out  of  openpits  in 
the  residual  clay  and  it  was  natural  to  suppose  that  the 
lumps  of  ore  were  formed  in  the  clay  as  a  result  of  the 
breaking  down  of  the  Tellico  sandstone.  It  was  observed 
at  this  time,  however,  that  the  smooth  round  masses  of 
manganese  were  entirely  absent  and  that  the  ore  only 
occurred  in  angular  massive  blocks  with  sharp  aud  some- 
times ragged  edges.  On  a  later  visit,  when  the  prospects 
had  been  more  extensively  worked,  it  could  be  plainly  seen 
that  the  manganese  was  not  deposited  in  the  residual, 
but  that  it  represented  the  replacement  of  Holston  marble 
along  crevices  near  ils  contact  with  the  Tellico  sandstone, 
the  seams  of  manganese  being  later  weathered  out  of  the 
marble.  This  was  perfectly  shown  in  one  case  where  a 
seam  of  manganese  about  (i  in.  thick  extended  entirely 
through  a  pinnacle  of  marble  and  the  broken  remains  of 
the  portion  of  the  scam  that  had  been  weathered  from  the 
marble  rested  in  the  residual  around  the  pinnacle.  This 
same  condition  was  also  observed  at  several  other  places. 
leaving  absolutely  no  doubt  as  to  the  origin  of  the  ore. 
Along  the  contact  of  the  manganese  with  the  inclosing 
marble  for  about  an  inch  or  more  there  was  a  complete 
gradation  from  the  manganese  into  the  marble. 

The  ore  is  of  excellent  quality,  very  low  in  phosphorus 
and  silica  and  high  in  manganese  content.  Unfortunately, 
however,  it  proved  to  be  too  high  in  iron  for  use  in  the 
manufacture  of  dry  batteries.     Two  average  analyses  of 

tl e   are   as    follows: 

AVERAGE    ANALYSES   OF   MANGANESE   ORES 


I 

Silica    

hen 


0.142  0.100 

"-7II  0.50 

3.33  1'  24 

54.20  56.10 


Cp  to  the  presenl  only  about  200  Ions  of  the  ore  has 
been  shipped,  which  has  all  been  taken  from  within  a 
'  ||  face.  The  pits  and  opencuts  have  been 
located  without  regard  to  system  or  economy.  Men  were 
set  to  work  anywhere  that  a  small  amount  of  float  could 
be  found,  and  at  Srsl  one  man  would  some  days  dig  out 
from  one  to  two  tons  of  ore.     Some  of  the  blocks  of  ore 

weighed  from    loo   to  60 and    bad   to  be  broken  up 

before  they  con  -  «  lifted  from  the  pits.  Some  of  the 
pits  showed  but  little  o  >me  were  entirely  barren. 

In  one  field  about  in  tons  oi  ore  was  simply  plowed  up 
from  within  a  fool  ol  the  surface.  As  the  mine  was  being 
developed  hv  several  local  ice  who  were  not  experienced 


in  mining,  this  splendid  surface  showing  of  course  caused 
considerable  excitement.  They  have  later,  however,  gotten 
down  to  a  working  basis  and  are  now  stripping  the  top  of 
a  low  hill  along  the  zone  in  which  the  manganese  is 
disseminated. 

The  Tellico  sandstone  is  exposed  almost  continuously 
in  a  northeast-southwest  direction  through  the  valley  of 
east  Tennessee  for  a  distance  of  about  i">  mi.  Similar 
occurrences  have  recently  been  observed  both  north  and 
south  of  Cleveland,  but  it  is  now  reasonably  certain  that 
the  (ire  will  not  be  found  in  very  large  deposits.  It  is 
probable,  however,  that  at  other  points  in  Tennessee  where 
the  Tellico  sandstone  is  exposed  and  where  all  the  physi- 
cal conditions  are  favorable,  similar  deposits  may  he  found 
from  which  several  hundred  tons  of  high-grade  ore  can 
be  handily  mined. 


fix     A.     II.    PuKDUE* 

Doubtless  much  ha-  been  written  on  what  should  fie 
the  general  nature  of  private  reports  on  mineral  proper- 
ties, but  from  a  large  portion  of  those  that  have  come  to 
my  attention  I  am  prompted  to  make  the  following  sug- 
gestions on  what  such  reports  should  not  contain  : 

They  should  not.  except  in  possible  rare  instances,  deal 
at  all  with  the  age  of  the  rocks  in  which  the  minerals  occur 
that  are  being  reported  upon.  This  for  two  reasons: 
First,  because  clients  hardly  ever  know  or  care  anything 
about  the  age  of  rocks.  To  them  it  makes  no  difference 
whether  the  rocks  are  of  Ordovician,  Devonian,  Cretaceous 
or  some  other  age.  What  they  want  to  know  is  whether 
they  contain  mineral,  and  if  so.  whether  it  occurs  in  such 
ipiantity  and  under  such  conditions  as  to  permit  of  its 
recovery  at  a  profit.  The  second  reason  is  because  such 
reports  are  often  made  by  engineers  who  are  not  geologists, 
oi  by  geologists  who  are  not  familiar  with  the  stratig- 
raphy of  the  area  being  reported  upon.  In  either  case 
what,  is  said  of  the  age  of  the  rocks  must  be  second-hand. 
Many  times  I  have  seen  private  reports  that  attempted 
the  detailed  descriptions  of  the  geological  sections  in- 
volved, these  having  been  taken  from  the  writings  of  some 
higblv  capable  geologist  who  had  worked  out  the  stratig- 
raphy only  after  long  effort  over  wide  areas.  The  regret- 
table fact  is  that  such  descriptions  usually  are  given  with- 
out any  credit  at  all.  However,  as  they  are  nearly  always 
bungled,  it  is  perhaps  as  well,  from  this  point  of  view, 
that  credit  is  not  attempted. 

The  recommendation  to  omit  all  reference  to  the  age  of 
rocks  does  not  mean  that  attention  should  not  be  given 
such  phase-  of  tin'  geology  as  deal  with  lithologic  charac- 
ter, structure,  topography  and  such  other  features  as 
relate  directly  in  the  occurrence  of  the  deposit  described 
and  to  its  recovery. 

Another  thing  that  should  be  omitted  is  all  discussion 
relating  to  the  origin  of  the  deposits.  Such  is  of  interest 
to  geologists  and  engineers  and  forms  most  desirable 
material  for  professional  papers,  hut  if  embodied  in 
private  reports,  it  makes  them  tiresomely  long  and  rarely 
has  any  meaning  to  the  man  who  is  interested  in  a  mineral 
deposit  for  the  money  be  can  make  out  of  it.  A  com 
menial   report  showed  some  commercial  ends. 

•State    geologist    of   Tennessee. 
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A.  3Reses3"v©aa'  svimcdl  Ptm2ffiiplhi©'4fl§e 
I'.Y  G.  F.  Alderson* 

The  reservoir  and  | ping  equipmenl  herein  described 

was  installed  recently  to  be  u>~r<\  as  a  means  of  raising 
the  pressure  in  a  system  to  80  lb.  for  fire-protection 
purposes,  under  normal  conditions  the  supplj  being  avail- 
able a1  20  Hi.    A  100,000  gal.  i irete  reservoir  was  firsl 

constructed.  This  was  filled  from  the  ordinary  water 
supply  of  the  plant,  ami  it  was  used  as  an  emergency 
supply  for  an  electric  pump,  which  in  case  of  fire  pumped 
against  the- pressure  head  in  the  plant  main  and  increased 
this  ordinary  pressure  up  to  that  of  a  high-pressure 
system  during  the  time  thai  the  requirements  demanded. 

P>\  referring  to  the  accompanying  diagram  the  scheme 
of  the  new  system  may  be  seen  at  a  glance.  The  reservoir 
is  Idled  from  the  source  of  supply  through  the  inlet  pipe 
A.    The  floor  of  the  reservoir  drams  toward  a  sump  H. 


Overflow  to  Cleanoui  at        Priming 

Nearest  Sewer  Bottom  of         Tank 

\Svmp  Hole-,      Overhead 


|  If 

6-tnch  Inlet       "       ' 
to  Reservoir         q 


X'AIIis-Chalmers 
direct  connected 
Centrifugal-electric 
Fire  Pump 


PIPING    ARRAKGE1IKNT    FOB    RESERVOIR    AND 
PUMPHOTJSE 

m  which  is  placed  the  loot  valve  and  strainer  on  the 
suction  end  of  the  pump.  Normally,  the  valves  at  C  and 
E  arc  closed  and  the  valve  at  I)  is  open.  Thus  the 
reservoir  is  shut  off  from  its  supplj  except  in  case  of 
fire,  when  the  valve  at  D  is  closed  and  valves  ('  and  E 
are  opened.  These  valves  are  controlled  by  a  single  hand- 
wheel  within  the  pumphouse.  Should  a  fire  alarm  be 
iirned  in.  the  pump  is  started  by  throwing  the  switch 
;it  the  hoard  F.  The  valves  C  and  E  are  open,  and  the 
valve  at  D  is  closed,  hr  starting  the  motor,  the  pump 
is  primed  automatically  by  mean-  of  a  priming  tank  placed 
llbove  it  in  the  pump  bouse.  Immediately  the  pump 
Ibegins  to  draw  the  water  from  the  reservoir  ami  pump 
it  to  the  discharge  I  into  the  main  leading  to  the  plant, 
which  action  at  once  increases  the  pressure  in  the  main 
up  to  that  necessary  for  producing  the  desired  result 
through  the  firehouse. 

When  starting  the  operation,  the  valve  at  C  is  opened 
.ind  the  water  at  ordinary  pressure  How-  into  the  reservoir, 
thus  virtually  inereasLug  its  capacity,  for  perhaps  '!0,000 

♦Civil    engineer,    Kennett    Square,    Penn. 


gal.  lias  flowed  into  the  reservoir  while  the  | p  i  draw- 
ing  OUl    MMI.OOd  gal.,  and    SO  the  water  I-  drawn  out    nun  li 

faster  than  it  enters.  The  quantity  thai  Hows  in  is 
enough  to  inci  ea  <■  uiateriallj  the  length  of  t  one  thai 
the  pump  maj  draw   from  i\ir  reservoir. 

The  di usions  of  the  reservoir  are  10x60  ft.  w  ith  an 

ir  eragi   depth  of  o'  •_•  ft.     It  was  i  on  1 1  u<  ted  of  con 
reinforced    with    '  L-  in.   square   twisted    steel    rods.     The 
floor  of  the  reservoir  is  6  in.  tin.  k.  and  the  side  wal 
12  in.  thick.     Both  the  walls  and  the  floor  were  poured 

in  one  conti us  operation,  thus  se<  uring  a  proper  bond. 

In  the  shallow  portion  of  the  reservoir  the  water  is  6  ft. 

deep,  and  in  the  deepesl   pari   ai   the  edge  of  the  sump 

there  is  a  depth  of  !    ft.     Tl  ■    t.    quare  and 

3  ft.  deep.     It  gives  ample  room  for  the  fool   valve  and 

-trainer  on  the  suction   pipe  and  also  provides  space  in 

the  bottom   for  the  collection   of  sediment.      From 

bottom  of  this  sum])  a    l-in.  pipe  d 

system,  and  at   regular  interval-  the  valve  i-  opened  and 

the  sediment    washed  out.     At  one  side  of  the 

an  overflow  box   is  provided   Erom  which  an  8-in.  terra 

cotta  pipe  connects  n  ith  the  nearesl 

To  prevent  dusl  and  scum  from  accumulating  on  the 

water  and  t ake  freezing  in  winter  more  difficult,  an 

ordinary  sloping  roof  was  huill  over  the  reservoir.  This 
roof  i-  supported  h\  nine  timbers,  8x8  in.,  resting  on  the 

floor  of  the  reservoir.     For  a  roof  i  ■  d  quality 

of  2-ply  prepared  roofing  paper  was  used. 

The  concrete  used  was  a    1:2:4   mixture  of  portland 
cement,  .lean   sharp  liar  sand   and   dear   pil    gravel.     The 
concrete  was  hand-mixed^   four  hoard-  working   cot 
ously  until  the  floors  and  walls  were  finished. 

The   total   cosl   of   the   reservoir  was   $2,819.63,  with 
eosl  distributon  as  follow- : 

COST  OK   BUILDING    THE    RESERVOIR 

Labor $1,672     :    (60      I 

Excavation,  S04  cu.j  a     .1 

Forms  for  concrete  (carpenters  at  $0.53  per  hi   ). 

i.  ij  ing    outside    piping     I  plumb  I  '  ■. 

hi  Ipei   ..i   ■ iei   hr  i ,.'...    7 

Pourft                        L36  cu.yd    (lab.                      per  hr  ) 
Roof  .  earpenti  rs  at  $0     I  per  hr.) 

Material    $1,129.40   (  10'     I 

Lumbei    (avei  S20  per  M) -',':] 

Nails  (average  $0.0175  per  lb.) 

te,    ]      2:4    mixture 

Cement,   181.25  bbl.  at  $1.30  per  bbl. 

Sand.  56  yd.  at  $1   per  ton. 

Gravel,  112  yd.  al  $1.3 ■   tor. 

Reinforcing   rods,   !'. i   it.    <Ki»    n     p.-i     Km    lb.   at   $4 

per   100  lb.) ,;    3g3.00 

Wire.  No.  12   (  200  lb.  at   $0,112  per  lb.  i 22.50 

Roofing   paper  (34  squan  20.40 

Total  cost  of  reservoir  )  M   ', .] '.  ;  ,  .'.".'.'.'.'.'.'.        'lli^Ao 

$2,801.63 

A   i  |   imphouse,   12s  L8  ft.,  was  constru   i 

011l.  end  "'  ■    This  building  housed  an  Alli- 

t  \,n  i,         high-duty,     1,000-gal.     electric     fin 
,n\  fittings  and  appliam  e 
propi  The  motor  was  connected  to  a 

volt    si  The    pump    running   at     1,750    r.p.in. 

:  head  of  260  ft.  To  provide  a  i 
of  priming  the  pump,  a  wooden  tank  was  built  and 
with  copper.     This  tank  was  supported  above  ';" 
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bj  brackets  placed  on  the  wall.  An  automatic  ball  float 
valve  keeps  the  tank   properly   filled. 

The  pumphouse  is  of  fireproof  construction,  with 
cement  Hour,  brick  walls  and  concrete-slab  roof  supported 
by  an  8-in.  I-beam  ami  reinforced  with  Hy-Rib.  The 
I-beam  is  protected  from  fire  with  a  covering  of  cement. 

The  cost  of  the  pumphouse  complete,  but  not  including 
the  pump  or  motor,  was  $784.03,  itemized  as  follows: 

COST  OF  ERECTING   THE    PUMPHOUSE 

Labor    $536.07    (68%) 

Masonry    (masons   at    $0.70    per    hr.,    helpers   at    $0.24 

per  hr.)    $176.04 

Forms  for  root   (carpenters  at    $0.53   per  hr.) 40. iS 

Carpenter  work,  setting    window    and   clooi    frames..  31.80 

Installing  pump   (plumber  at  $0.45   per  hr.,  helper  at 

$0.35   per   hr.) 129.75 

Installing"  motor   (electrician   at   $0.45  per  hr.,  helpe- 

at   $0.35   per   hr.) 

Lining   tank    (coppersmith  at    $0.45   per  hr.) 

Painting    (painter  at   $0,375   per   hr.) 

Labor  at  $0.24  per  hr 

Material    $247.96    (32%) 

Brick  (9.000  at  $S.50  per  M) 

Concrete  work,  foundation,   roof,   floor  and   mortar. 

22  bbl.  cement  at  $1.30  per  bbl. 

7  cu.yd.  sand  at  $1  per  ton. 

14  cu.yd.  gravel  at  $1.30  per  ton. 

Four  window  frames  at  $1.75  each 

Paneled   door  and  door   frame 

8-in.  I-beam.  11  ft.  6  in.  long 

Lumber,  forms  for  roof  at  $2n  per  M 

Hv-Rib  (270  sq.ft.  at  $0.022) 

Paint    (3   gal.   at   $1.75) 

Pipe  and  fittings   for  connecting    pump 

Material   for   priming   tank 

J  Labc 


130.00 

8.50 

11.25 

7.95 


3.50 
4.00 
20.00 
6.00 


Total  cost  of  pumphouse  >(  Material 


Total    cost    of    system  {  P^^e 


$784.03 

$2,801.63 

784.03 


Biosiffie^Msidl©  He©  Bos 

The  following  suggestion  for  a  home-made  ice  box 
s  given  in  "Miners  Circular  20."  issued  by  the  Bureau 
•f  Mines,  entitled  "How  a  Miner  Can  Avoid  Some  Dan- 


A   SIMPLY  MADE  ICE  BOX 

ius   Diseases."     It  can   be  made  at  a  small  cost  and 
will  keep  milk  cool  with  a   fev    pounds  of  ice  a  day. 

Get  two  tin  pails,  our  of  which  will  just  fit  within  the 
other.  The  inside  pail  should  bave  a  cover  and  be  large 
enough  to  hold  the  bottle  and  several  pounds  of  ice.  The 
outside  pail  should  be  placed  in  a  box  about  18  in. 
square  and  surrounded  bj  sawdust,  as  shown  in  the  figure. 
Be  sure  that  a  la  eparates  the  bottom  of 

the  outside  pail  from  the  bottom  of  the  box.  About  50 
layers  of  newspapers  should  be  larked  to  the  bottom  of 
the  wooden  cover  of  th 


IEinF@©&Hwe  Pape°ILiime  Suappoird 

The  support  of  pipe  lines  in  and  about  mine  plants  is  a 
problem  common  to  every  superintendent.  Where  the 
lines  are  long,  it  often  involves  considerable  expense,  and 
where  the  topograph}  is  irregular  or  where  a  stream  has 
to  be  crossed  by  the  lines,  it  often  resolves  itself  into  an 
important  matter. 

Where  timber  is  scarce  or  only  obtainable  in  short 
lengths  and  where  it  is  necessary  to  support  the  pipe  line 
at  a  considerable  height,  say  30  to  40  ft.  from  the  ground. 
the  following  method  has  proven  cheap  and  effective. 
Where  the  material  is  at  hand  and  haste  is  desired  in 
erection,  this  method  will  also  be  found  very  rapid. 

The  materials  necessary  are:  First,  ordinary  pipe,  the 
diameter  depending  on  the  height  of  the  line  from  the 
ground  and  the  weight  of  pipe  supported.  In  this  par- 
ticular instance  a  double  8-in.  pipe  line  was  supported 
at  a  height  of  35  ft.  with  3-in.  pipe  supports,  placed  15  ft 
apart.  Two  elbows  of  the  same  size  are  used  to  connect 
these  supports.  Second,  sufficient  steel  cable  to  run  two 
lengths  parallel  to  the  entire  pipe  line  and  allowing  for 
the  cables  to  come  down  %  of  the  height  of  the  vertical 


Supports 


METHOD    OF    SUPPORTING    HIGH    PIPE    LINES 

supports  and  cross  between  every  fourth  one,  as  shown 
in  the  sketch.  Third,  flat  iron,  hanger  iron,  holts  and 
turnbuckles  for  attaching  cable,  keeping  it  taut  and 
supporting  the  pipe  from  the  frame.  The  cable  runs 
through  eyes  in  steel  or  wrought-iron  collars  attached 
to  the  vertical  supports.  The  pipe  line  is  supported 
by  ordinary  pipe  hangers. 

A  wooden  sill  embedded  a  few  feet  in  the  ground  is 
usually  sufficient  to  keep  the  supports  from  settling.  In 
wet  or  marsh}  ground,  however,  it  is  safer  to  let  the  sill 
resf  "ii  a  bed  of  broken  stone  or  slag.  Expansion  bends 
ma\  be  put  in  the  pipe  and  supported  as  shown.  The 
cables  should  be  kept  taut  by  means  of  the  turnbuckles 
and  tested  at   regular  intervals. 


Timber  Chutes  in  stopes  where  timbering  is  used  and  sub- 
sequently withdrawn  are  often  advantageous.  The  chutes 
are  usually  placed  next  to  the  usual  ore  chute.  This  is  often 
merely  a  skidway  of  three  logs  fastened  together  and  pro- 
jecting through  the  •  bulkhead  and  the  side  of  the  stope, 
through  which  it  is  more  convenient  to  remove  timber  than 
through  the  ore  chute.  In  some  mines  these  skidways  are 
several  levels  in  height  and  are  useful  in  the  downward 
transference  of  timber.  The  stope  is  sufficient  to  produce 
motion  but  not  to  permit   falling. 
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ElbeireE^z  aiac 


irow  n 


By  employing  vertical,  instead  of  horizontal,  rotation 
of  agitation  blades  it  is  proposed  to  accomplish  with  this 
machine  in  one  cell  as  efficient  work  as  now  performed 

in  a  series  of  cells.     The  objecl    is  t nomize   floor 

-pace  by  increasing  the  agitation  of  a  single  cell. 

A  sectional  view  of  the  agitation  cell  and  spitzkasten 
is  shown  in  the  accompanying  diagram.  The  agitation  cell 
A  is  separated  from  the  spitzkasten  1!  by  the  partition 
C  in  which  are  cut  the  transverse  slots  I>  and  E.  Within 
the  agitation  cell  revolve  vertically  the  impellers  mounted 
upon  the  horizontal  shafl  /•'. 

It  will  be  seen  on,  the  diagram  that  the  agitator  is 
placed  slightly  below  the  transverse  sloi  E  and  it-  blades 
in  their  travel  extend  down  to  a  point  approximately 
opposite  to  the  slot  D.  The  rapid  revolution  of  the 
impellers  mixes   the  air,  oil   and   ore   pulp,  driving  the 


Section  Z-Z 

EBEREXZ    AND    BROWN    FLOTATION    CELL 

intermingled  ma—  of  material  from  cell  A  into  the 
spitzkasten  /»'  through  the  transverse  slol  D.  The 
metallic  particles  buoyed  to  the  surface  b]  the  froth  dis- 
charge into  the  launder.  The  tailings  or  gangue  particles 
in  the  spitzkasten  return  to  the  agitation  cell  via  the 
transverse  slot  E  and  thus  are  subjected  to  further 
agitation  in  contact  with  the  frothing  agent  and  air. 
During  agitation  the  water  in  the  spitzkasten  rises  to 
the  level  of  the  overflow,  while  within  the  agitation  cell 
the  level  remain-  barely  above  the  vanes  //  of  the  im- 
pellers, thus  providing  ail  the  air  necessarj  to  create 
the  froth.  It  is  of  course  understood  that  the  transverse 
slots  D  and  A,'  are  so  proportioned  as  to  maintain  the 
liquid  level  in  the  agitation  cell  lower  than  that  in  the 
spitzkasten.  Tailings  sinking  to  the  bottom  of  the  , 
tion  cell  are  discharged  through  tin  •  igol  /.  By  thus 
repeatedly  returning  to  this  one  cell  middlings  which 
ordinarily  would  be  treated  in  a  series  of  cells,  this 
machine  effects  an  economy  of  space  and  power. 

The  machine  i-  tin'  invention  of  George  B.  Eberenz 
and  James  I.  Brown,  of  Cripple  Creek.  Colo.,  to  whom 
"T.  S.   Patent    L,187,822   was   issued   dune  20,   191G. 


F^arcfeiase  airadl  Iraspectioim  of 
ILeaftlher   Beltififtg 

The  numerous  forms  of  belting  on  the  market  may  be 
divided  roughly  into  three  groups  first  quality  oak- 
tanned  leather,  second-grade  oak-tanned  leather  and  nov- 
elties, according  to  an  article  in  Imerican  Machinist, 
dulv    13,  1916. 

First-quality  oak-tanned  leather  belting  shows  the  low- 
est cos!  per  bell  per  year,  provided  it  i-  properly  installed 

and    well    cared     for.       for    305?     m'"'"    thaD    the    price    of 

the  cheaper  grades  Hie  besl  that  the  market  affords  may 
he  obtained. 

Large  users  would  do  well  to  divide  their  orders  be- 
tween two  sources  of  supply  a-  a  protection  against  tie 
failure  of  one  to  make  deliveries  and  to  gel  the  benefM  of 
healthful  rivalry. 

•  Having  chosen  one  or  two  sources  of  supply  and  found 
them  satisfactory,  every  endeavor  should  he  made  to  avoid 
frequent  changes.  Once  a  manufacturer  ha-  become  accus- 
tomed to  the  particular  needs  of  In-  customer,  it  i-  greatly 
to  the  advantage  of  both  parties  to  retain  the  connection. 
Cooperation  is  essential  to  best   results. 

When  belting  is  being  boughi  or  contracted  for,  it  i= 
always  well  to  keep  in  mind  that  it  may  not  prove  satisfac- 
tory. Tin-  suggests  at  ..ice  that  the  kind  of  material 
desired  should  be  pecified  definitely  in  writing  and  pro- 
vision made  lor  it-  rejection,  if  defective.  Small  con- 
sumers should  order  by  brand  from  a  reliable  I 
trusting  to  its  fairness  to  make  good  any  shortcomings 
in  its  product.  Large  buyers  have  an  opportunity  to 
specify  more  definitely  what  they  require  to  meet  their 
-pei  ml  needs  and  to  safeguard  themselves  against  the 
acceptance  of  poor  material. 

Specifications    having    been    determined     upon, 
should  he  invited  from  five  or  six  of  the  leading  manu- 
facturers   for  the  ensuing  six   month-  or  a   year.     The 
leather  market  is  always  a  very  uncertain  fai  tor.  especially 
at  11c  do   not    look   witli 

favor  on  long-time  contracts.  Six  months  i-  probably  a 
fair  period  to  all  concerned. 

There  are  decided  advantages  in  keeping  a  good  -took 
on  hand.  Rush  order-  are  thereby  obviated,  ample  tune 
for  inspection  is  available,  and  most  important  of  all, 
the  manufacturer  i-  able  to  accumulate  from  stoi 
progress  the  kind  besl  suited  to  the  need-  of  the  customer. 
The  value  of  innol  he  over-estimated. 

It  is  a  lone-  road  from  the  cattle  range  to  the  puUeys 
of  the  mine  plant  or  mill,  and  many  operations  arc  nec- 
essary to  transform  a  Bteer  hide  into  a  leather  belt.  At 
almost  every  one  of  the.,  stages  the  value  of  the  prod- 
to  the  consumer  can  he  influenced 
worse.  The  skill  and  knowledge  of  the  workmat 
condition   id'  hi-  and   the   kind   of   - 

under  which  he  works — all  combini    . 

due  whether  the  beH  shall  tinallv  be  i 
to  successful   fai  "on  or  the  so 

.     Unfortunately,  the  conditions  under  which  his 


550 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  102,  No.  l: 


product  is  sold  and  consumed  do  not  give  the  belt  manu- 
facturer much  incentive  to  keep  all  his  processes  at  high 
efficiency.  Most  of  his  producl  goes  to  jobbers  and  supply 
houses,  from  which  it  is  passed  on  in  small  quantities  to 
the  consumer,  generally  with  price  as  the  incentive  rather 
than  qualitv.  Under  these  conditions  a  -cod  appearance 
is  often  considered  more  important  than  invisible. qual- 
itv. This  situation  leads  to  practices  akin  to  the  coloring 
of  butter,  bleaching  of  flour  and  polishing  of  rice,  largely 
practiced  by  manufacturers  of  foodstuffs.  Only  by  con- 
stant and  vigilant  inspection  can  such  practices  be  elimi- 
nated and  defective  material  or  workmanship  discovered. 
The  mere  fact  that  delinquencies  are  promptly  detected 
and  reported  to  the  manufacturer  is  sufficient  to  minimize 
their  occurrence. 

Where  purchases  arc  being  made  From  more  than  one 
source,  detailed  inspection  will  soon  point  out  their  rela- 
tive merits  and  the  causes.  It  has  the  further  advantage, 
also,  that  defects  discovered  before  installation  save  the 
time  and  money  involved  in  repairs,  replacement  and  loss 
of  production.  A  large  user  can  well  afford  to  assign  a 
high-grade  man  to  this  duty,  preferably  one  who  is  in 
close  touch  with  operating  conditions  throughout  the 
plant. 

Two  inspection  tallies  with  rotating  tops  should  lie  pro- 
vided and  set  a  convenient  distance  apart  in  a  good  light. 
When  a  shipment  is  received,  each  roll  should  lie  placed 
on  one  table  and  wound  onto  the  other.  The  entire  length 
of  the  roll  is  thus  exposed  for  inspection,  and  the  rewound 
roll  is  left  ready  lor  storage  or  use.  While  the  belt  is 
passing  before  the  inspector,  he  can  readily  check  up  the 
length,  width,  uniformity  of  thickness,  shimming,  ox- 
cessive  evening  and  other  external  characteristics.  The 
most  important  points  to  watch  are  injurious  blemishes, 
piping,  cracking  ami  the  length  of  section.  The  overall 
length  of  tin1  individual  sections  of  which  the  hell  is 
<  omposcd  should  not  exceed  54  in.,  nor  should  many  of 
them  be  less  than  42  in.  Longer  lengths  have  been  cut 
into  the  shoulder  area,  the  least  desirable  part  of  the  hide 
I'm-  belting,  while  shorter  sections,  even  if  of  good  mate- 
rial, introduce  too  many  cemented  joints,  each  of  which  is 
a  potential  trouble  maker  in  service. 

Another  point  to  be  watched  is  uniformity  of  char- 
acter, especially  as  to  pliability.  Color,  however,  has  no 
significance  if  the  material  is  otherwise  satisfactory.  The 
manufacturer's  name,  brand  and  date  should  be  plainly 
stamped  every  10  ft.  as  a  means  of  identification  in  ease 
the  service  rendered  should  later  prove  unsatisfactory. 

It  is  well,  also,  Pi  unroll  a  length  of  about  50  ft.  on 
the  tloor,  noticing  whether  the  belting  remains  flat  at 
all  points  without  pressure  and  shows  straight  laps.  A 
little  curvature  will  he  observed,  luit  il  should  not  exceed 
a  foot  or  two.  should  he  all  in  the  same  direction  and 
fairly  uniform  throughout  the  entire  length.  Such  belting 
will  run  true  on  the  pulleys  under  a  slight  tension. 

All  but  the  largest  consumers  can  safely  conclude  their 
examination  at  this  point,  with  the  assurance  that  they  are 
getting  a  very  good  hell.  The  process  sounds  elaborate; 
luit  as  a  matter  of  fait,  when  the  proper  facilities  are 
provided  and  the  inspector  has  become  accustomed  to  his 
duties,  a  speed  of  1.000  ft.  per  hr.  can  easily  he  attained. 
All  the  foregoing  tests  need  not  he  applied  to  each  roll, 
hut  the  most  important  should  be  applied  to  every  foot 
of  belting  purchased.  In  this  way  the  consumer  makes 
sure  that  the  belt  is  going  to  give     ati  factory    service. 


Occasional  tests  should  lie  made  to  determine  the  per- 
centage of  greases  introduced  during  manufacture  to 
promote  pliability  and  to  protect  the  belt  from  absorption 
of  foreign  matter  sucb  as  lubricating  oil,  water,  fumes. 
etc.  This  examination  should  follow  the  standard  prac- 
tice  of   the    A riean    Association   of    Leather   Chemists. 

The  presence  of  mineral  oils,  inorganic  acids  or  any- 
thing detrimental  to  the  strength,  pliability  or  durability 
ui  the  leather  should  he  detected  by  suitable  tests.  Like- 
wise, loading  lor  artificial  weight  by  means  of  white  lead 
or  other  foreign  matter  can  he  detected  by  burning  a 
sample  and  weighing  the  ash. 
'*' 

IRadHtrasia  fir&sm.  Csis3Ea©fts&© 

Extraction  of  radium  from  Colorado  carnotite  ores  is 
described  by  II.  ScMundt  in  the  Journal  of  Physical 
Chemistry,  Vol.  20,  p.  185.  The  experiments  were  made 
on  10-kg.  portions  -round  to  20-mesh  and  gradually  in- 
troduced into  IS  liters  of  ;sf;  sulphuric  acid  at  190°  C. 
contained  in  a  50-liter  east-iron  vessel  and  then  heated  to 
220  C.  for  at  least  15  ruin.  The  calcium,  barium  and 
radium  are  held  in  solution  as  bisulphates.  The  liquid 
is  then  cooled  fo  130°  C.  and  the  insoluble  silicates  arc 
filtered  off  on  "Filtros"  under  a  pressure  of  5  to  10  cm. 
of  mercury.  The  washing  is  done  with  two  portions  (.'> 
liters  each)  of  hot  concentrated  sulphuric  acid.  The  acid 
filtrate  is  then  poured  into  eight  times  its  bulk  of  hot 
water,  precipitating  the  radium  and  barium.  If  dilute 
barium-chloride  solution  he  added,  (he  resulting  precipi- 
tate will  carry  down  '."i  more  of  Ra.  After  standing  at 
leas!  three  days  the  solution  is  siphoned  oil  and  the  sul- 
phates washed  on  a  -tone  filter  with  hot  water  containing 
a  little  barium  chloride.  If  the  residue  of  the  filter  is  agi- 
tated several  times  with  hot  water  and  filtered,  a  deep- 
blue  solution  is  obtained  from  which  a  white  precipitate 
gradually  deposits,  containing  :i  to  2%  of  the  original 
radium  content  of  the  ore.  With  low-grade  ore  the 
radium  concentration  is  about  235:  1:  with  high  grade 
ore-,   almut   :!"i :  1. 

In  steel  plants  there  is  a  certain  amount  of  scrap  iron 
and  steel  produced  from  the  rolling  mills.  This  is  usually 
collected  into  a  wa-tc  pile  and  mixed  with  the  charges 
of  raw  ore  and  then  retreated.  This  scrap  iron  is  loaded 
into  charging  boxes  at  the  scrap  heap  and  from  them  into 
the  furnace.  The  scrap  for  the  most  part  consists  of 
structural-steel  shapes,  rails,  rods.  etc..  and  owing  to 
the  diversity  of  shape  is  not  conveniently  handled  by 
mechanical    means. 

To  overcome  this  an  electromagnet,  was  designed  to 
remove,  with  a  certain  amount  of  selection,  these  steel 
parts  and  load  them  into  the  charging  boxes.  The  ma-net 
is  of  the  compound  type — composed  of  several  magnets 
ol'  the  usual  spool  type  mounted  on  a  yoke  in  the  form 
of  a.  circle,  the  centers  being  on  the  circumference  of  an 
r  circle.  A  single  magnet  having  its  center  coinci- 
dent with  the  center  of  the  outer  circle  completes  the 
larger  magnet  and  presents  the  maximum  surface  density. 
This  large  magnet  is  suspended  from  an  overhead  traveler 
and  is  provided  with  the  usual  horizontal  and  vertical 
motions.  Each  magnet  is  individually  controlled  so  that 
material  may  he  handled  to  a  nicety  by  the  application 
of  current  to  the  proper  magnets. 
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The  method  of  Noyes  ami  Braj  for  the  qualitative  sep- 
aration nf  arsenic,  antimonj  and  tin  consists  in  treating  a 
mixture  of  the  higher  sulphides  with  concentrated  hydro- 
chloric acid  in  tin'  steam  bath,  thus  leaving  the  sulphide 
nl'  arsenic  undissolved,  then  diluting  the  liquid  with  aboul 
four  volumes  nl'  water  and  precipitating  sulphide  of 
antimony  in  hoi  solution  with  hydrogen  sulphide,  ami 
finally  precipitating  sulphide  of  tin  after  further  dilution. 

According  to  .1.  M.  \\ . •  I .  h  ami  II.  (.'.  1*.  Weber  (Journ. 
Amer.  Chem.  Soc,  Vol.  :'>s.  p.  Kill)  this  does  not  give 
satisfactory  result-  in  the  hands  of  inexperienced  oper- 
ators on  accounl  of  failure  to  adhere  to  the  exact 
conditions.  They  observed  that  when  antimonious  and 
stannic  sulphides  happen  to  precipitate  together,  the, 
frequently  show  a  brown  color  which  is  not  intermediate 
between  the  usual  colors  of  the  two  sulphides,  hut  much 
darker.  The  authors  consider  tin-  dark  precipitate  as 
a  characteristic  tesi  Eor  both  tin  and  antimony,  ami  they 
prefer  to  allow  the  hydrochloric-acid  solution  to  cool 
while  hydrogen  sulphide  t-  being  led  in,  so  as  to  obtain 
this  test  if  possible.  To  Garish  the  analysis  they  dis 
tin'  sulphides  by  evaporating  or  using  an  oxidizing  agent. 
then  add  oxalic  acid  (  F.  W.  Clarke's  method),  precipitate 
antimony  with  hydrogen  sulphide,  boil  the  filtrate  with 
granulated  lead  and  test  for  tin  with  mercuric  chloride. 
'.*: 

Tlhe  Assg&^iimg  off  Copies3  IB^aMaoini 
By  ti.  \V.  Partridgi 

In  the  autumn  of  1913,  owing  to  revolutionary  disturb- 
ances, a  large  part  of  the  copper  ores  coming  to  the 
Aguascalientes  smeltery  was  cut  oil',  and  at  the  same 
time  the  receipt-  of  gold  ami  silver  ores  from  southern 
Mexico  were  greatly  increased.  In  consequence  the  blister 
copper  produced  began  in  carr}  abnormal  amount-  of 
precious  metals.  The  method  of  assay  in  use  at  the  time 
was  the  "combination"  nitric  acid  for  silver  ami  "all 
scorification"  for  gold.  This  proved  unsatisfactory  under 
changed  condition-,  so  1  did  some  experimenting  with  the 
.-ulphuric-acid  method  in  use  at  Anaconda,  finally  adopt- 
ing it  altogether  m  preference  to  the  other. 

Four  charges  of   I  ach  are  weighed  into  800-c.c. 

beakers;  about  30  c.i  .  of  water  is  added  to  each,  and  then 
1 « ►  c.c.  of  mercuric  nitrate  solution  (  tO  grams  of  mercuric 
nitrate  per  liter).  This  is  shaken  nil  the  copper  is  : 
with  mercuric  amalgam,  then  60  c.C.  of  con,  sulphuric  i- 
added.  the  beaker  covered  and  put  on  the  hot-plate. 
Action  begins  at  once  with  evolutioi  SO  gas.  Heating 
i-  continued  for  aboul  1 ]  -  hr.  nil  the  solutio 
bluish-gray.  I  find  the  besl  results  are  obtained  by  start- 
ing the  action  at  a   rather  high  heat. 

When  the  action  is  finished,  a-  shown  by  the  bluish- 
gray  color,  the  beakers  are  removed  from  the  hot-plate 
and   allowed    to  cool.      When    cold,    the   sides   are    washed 

•American  Smelting   and   Refining   Co.,  Hayden,  Ariz. 


to  precipitate  the 

silver    a-    chloride     (the    greater    part     of    thi 

reduced  to  i  .  but  -alt  solu 

is  always  added).     The  solution  i-  then  broughl   to  a  boil 

and.   when   possible,  allowed   to  stand   over   in-lit.      It   i- 

then   filtered,  washed  a  couple  of  I  line-  and   the  paper  and 

content-  transfei  led  to  ;,  20-gram  crucible.    'I 

burned  at   a  low  heat,  flux  added  and  the  content-   fused. 

The  resulting  buttons  an 

a-  usual. 

The  -  omparativi    results  on  fifteen  lot-  are  given  in  the 
table. 

v-.-vi-  GIVEN   IV   KILOGRAMS  PER    MI  I  l:K     TON 


An  bj 

Combination 

tg  1,1    II  Mi 

II   L'S.'ll 

ii    J- 17 

I.-,   7lii 

15  7:tl 

(i  3733 

ii  3739 

19  053 

19  072 

II    -'-1,1 

:i7  332 

(i  2927 

34   846 

ii  JT7- 

.in  ii-,; 

0    L'.'M 

ii  2381 

-'.->  1117 

II   J_'-7 

(1    22U 

L'-'    1,1- 

_•.'  689 

ii   1928 

20  7-ii 

.'ii  680 

111   .'7.' 

ii   1363 

in   112 

CI    14H.' 

n   I  Hi. 

1-  925 

i-  

II    1111,1 

ii   1956 

ill   Ms 

in  988 

Average  "  -'!-■  n  2491  .;n  200  :»u  _'_'l 

A-   the  sulphuric-acid   method  gave  g I    results,   the 

other  was  discontinued  and  no  further  comparisons  were 
made.  It  may  be  of  interest  that  the  values  in  the  bullion 
incres  jh  mark  of  S8  kg.  of  silver  and  L,20i 

'I'll  i  ric-acid  ami  scorification   method 

34c,  while  the  sulphuric-acid  method  cost  '.'fie.  per 
only. 

SepgMpgi&ioEft  of  A.ltunnniainvuainru 

A  new  grav  imet  in   separation  for  aluminum  from  zinc, 
manganese,   nickel,   cobalt,   iron   and   chromium   was   de- 
scribed by  Louis  Kahlenberg  and  K.  I'.  Young  at  a  recent 
meeting  of  the  American  Chemical  Society.    The  follow- 
i  rai  t    i-  taken    from   Si  - 

When  ammonium  salicylate  i-  added  to  a  dilute  solu- 
tion of  an  allium  d  this  solution  i-  then  boiled, 
ther,  i  far   form   a    basic  aluminum 

'Hi    of  the  composition    (A1(C  II  .OH.COO 
1 1  ill  i  .    Thi-  may  lie  readily  filtered  oil',  washed  with  hot 
i  d  and  wei.  1 1  .     The  precipitate  is 

much  more  readily  handled  than  the  usual  slimy  ami  . 

-  precipitate  of  aluminum  hydroxide.     Zinc,  man- 
ganese, nickel,  cobalt,  ferrous  iron  and  chromium  are  not 
thus  precipitated  by  ammonium  salicylate,  which  fact  i- 
the  basis  for  the  direct  and  simple  separatioi 
metals   from   aluminum.      The   solution    should    be    fairly 
dilute,  lest  the  basic  aluminum  salicylati   ■ 
amounts  of  the  other  metal-.     If  this  should  01 
solving  the  precipitate  and  then  reprecipitating  from  the 
dilute  solution  will   secure  a   good   separal  ■  S  dium 

saliyclate  may  be  used  as  the  precipitant  instead  of  am- 
monium salicylate,  but  the  latter  i-  pi 
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ORKLA    MINING    CO.'S    CUPRIFEROUS    PYRITB    MINE    AT   LoKKEN,  NORWAY 

New  mill  and  Wallenberg  shafthouse  in  background.     The  Orkla  company,  planning  an  output  of  1.000,000  tons  per  year, 

let  the  contract  for  sinking  the  Wallenberg  shaft  to  a   depth  of  1.200   ft.    to  an   American  company.     The   shaft   is  12xlS   ft., 

outside   of   timbers,   and    was  to  be   sunk   at   the  rate   of  20   m.  (66  ft.)   per  month.      The   E.   J.   Longyear  Co..   of  Minneapolis, 

Minn.,  which   took   the  contract,   has  averaged  over   S5  ft.   per  month,  though  Norwegian  laws  prohibit  shaft  work  on  Sunday 


CREW    OF   THE    E.   J.    LONGYEAR   CO.    SINKING    THE  WAL 


SHAFT  WITH   JACKHAMER   DRILLS 
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VIEWS    IX    OKLAHOMA   SECTION   OF   JOrLIN   ZINC   FIELD.      NOW   BEING  ACTIVELY    EXP 
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In  a  letter  in  the  Journal  of  July  8,  1916,  A.  P.  Cole- 
man repeats  his  well-known  reasons  for  believing  that  the 
nickel-copper  sulphides  at  Sudbury,  Canada,  are  the  prod- 
ucts of  magmatic  segregation.  Before  replying  to  his 
letter,  and  for  the  sake  of  clearness,  I  would  like  to  out- 
line again,  briefly,  the  probable  succession  of  events  thai 
culminated  in  the  formation  of  the  Creighton  orebody. 
This  deposit  is  selected  because  it  has  been  considered  by 
many  writers  as  a  type  example  of  a  magmatie-segregation 
orebody. 

The  oldest  rocks  in  the  immediate  vicinity  of  the 
i  reighton  are  greenstones.  Norite  was  intruded  into 
these  greenstones.  Then  came  the  granite  intrusion, 
which  formed  the  foot  wall  of  the  orebody.  The  granite 
forced  its  way  mainly  along  the  norite-greenstone  contact. 
After  the  granite  had  solidified,  there  followed  a  period 
of  tremendous  crushing  and  brecciation  along  the  norite- 
granite  contact,  and  great  "crush  breccias"  and  "crush 
conglomerates"  were  formed.  The  fragments  of  this  brec- 
ciated material  vary  in  size  from  immense  blocks  100  ft. 
long  to  microscopic  specks — rocks  ground  to  powder.  The 
shape  of  the  fragments  and  blocks  is  infinite  in  variety, 
varying  from  sharply  angular  to  round.  Solutions  circu- 
lated through  the  -crush  breccia"  and  ••crush  conglomer- 
ate," depositing  sulphides  that  cemented  the  fragments 
together  and  partly  or  almost,  wholly  replaced  them. 
Some  replacement  of  the  granite  foot  wall  also  took  place, 
but  the  norite  hanging  wall,  particularly  where  it  has 
been  slightly  sheared  ami  brecciated,  was  more  severely 
attacked,  often  forming  what  has  been  called  "spotted" 
norite.  In  short,  the  immense  stopes  of  the  Creighton 
mine  have  demonstrated  that  the  orebodv  is  merely  an 
enormous  "breccia"  or  "conglomerate"  of  crushed  rocks. 
granite,  greenstone  and  norite,  cemented  together  by  sul- 
phides. The  contact  between  this  orebody  and  the  lean. 
noncommercial  hanging  wall  of  "spotted"  norite  is  com- 
paratively sharp — a  few  feet  more  or  less.  The  "spotted" 
norite,  on  the  other  hand,  becomes  gradually  less  and 
less  impregnated  and  replaced  with  sulphides  as  the 
distance  from  the  orebodj  increases.  It  may  be  added 
that  every  other  commercial  orebody  in  the  nickel  field  is 
mainly  of  this  character:  that  is.  a  mass  of  crushed  rock 
fragments  cemented  together  by  sulphide-.  Keeping  this 
outline  in  mind,  ami  particularly  the  fact  that  the  granite 

i    wall   :i(    the   I  reighton    is    younger  than  the  norite 

hanging  wall,  the  following   remarks  may  be  of  interest: 

Coleman'-  letter  is  in  part  a  criticism  of  a  brief  article 
by  me  thai    i  i  the  Journal  of  May  6,  1916.    In 

thai   article   n    ivi  r]   thai   deposition  of  the  ores 

from  solution  i led  b    i  with  the  facts.    It  was  further 

shown  that  the  theory  of  gravity  segregation  at  the 
Creighton  orebody  appeared  in  be  untenable.  Regarding 
the  age  of  the  granite  foci  wall  at  this  mine  Coleman 
remarks:  ''The  statemenl  thi  the  coarse  granite  beneath 
the  Creighton  orebody   is  later  than  the  ore  does  ma  agree 


with  my  own  observations."  It  is  respectfully  submitted 
that  this  is  a  misstatement  of  what  appeared  in  my  article. 
Il  was  stated  that  the  granite  is  later  than  the  norite 
banging  wall,  not  the  orebody.  Coleman  apparently  has 
failed  to  appreciate  the  significance  of  the  fact  that  the 
granite  is  younger  than  the  norite.  He  does  not  specifi- 
cally deny  this  relationship.  He  remarks:  "Even  if  it 
were  younger  [than  the  ore]  no  reason  can  be  assigned 
why  granite  should  not  come  beneath  an  already  existing 
orebody."  The  reason  that  can  be  assigned  in  the  case 
of  the  Creighton  is  that  the  orebody  did  not  exist  when  the 
granite  was  intruded.  The  orebody  was  formed  after  the 
intrusion  of  the  granite — a  fact  to  which  Coleman  assent-. 
This  being  true,  it  is  easy  to  realize  that  molten  sulphides 
in  the  molten  norite  could  not  have  settled  to  the  bottom 
i  I  tin'  norite  and  rested  on  a  granite  that  was  not  there. 
E.  Howe1  has  shown  that  the  norite.  at  its  contact  with 
the  Creighton  orebody,  is  brecciated  into  fragments  and 


Pig.  1 — Diagrammatic  drawing-  illustrating  the  character 
of  the  contact  between  massive  sulphides  (black)  and  norite 
(white).  Creighton,  third  level,  west  end  of  pit.  (After  E. 
Howe.)  The  nature  of  this  contact  presents  a  serious  diffi- 
culty to  a  belief  in  gravity  segregation   of  the   sulphides 

blocks  and,  further,  that  the  sulphides  cement  the  frag- 
ments together,  as  shown  in  the  illustration.  The  charac- 
ter nf  this  contact,  as  described  by  Howe,  was  confirmed 
by  the  writer  during  the  present  summer.  It  is  clear 
that  the  sulphides  were  deposited  after  the  norite  had 
solidified.  These  facts  present  another  serious  objection 
to  a  belief  in  gravity  segregation.  Tt  is  only  fair  to  add. 
however,  thai  Howe  thought  the  sulphides  might  have 
been  injected  in  a  molten  condition  as  a  later  intrusive 
after  the   norite  bail  solidified. 

Some  writers  have  suggested  that  the  presence  of 
"blebs"  of  sulphides  in  fresh  norite  constitutes  a  reason 
for  believing  that  the  sulphides  crystallized  directly  from 
the  molten  norite.  This  variety  of  norite  has  been  called 
•■-potted"  norite.  Similar  "blebs."  however,  occur  in 
granite,  greenstone,  greywacke,  schist  ami  gneiss,  and  like 
i  lie  "spotted"  norite,  "there  is  no  hint  of  a.  channel 
through  winch  flic  sulphides  could  have  arrived  at  their 
present  position."  The  granite  is  perfectly  fresh — prob- 
ably fresher  than  the  norite.  It  would  appear,  therefore, 
that  this  method  of  reasoning  loses  it.-  significance. 
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Coleman  asks  ho\<  the  origin  of  the  Sultana,  Li 
Whistle,  Garson  and  other  marginal  deposits  are  to  be 
accounted  for  in  the  absence  of  the  "suspicious"  granites, 
i  made  no  suggestion,  however,  thai  there  was  any  genetic 
connection  between  thi  s  ranite  and  the  origin  of  i  hi 
These  deposits  were  probably  formed,  like  all  the  other 
deposits  in  the  area,  by  solutions  circulating  along  crushed 
and  sheared  zones.  It  is  a  fad  thai  practical!}  all  the 
orebodies  occur  along  extensive  and  well-defined  lines  thai 

have  either  a  northwest-southeasl  or  theasi  southwesl 

direction.  These  directions  constitute  lines  of  shearing 
and  crushing.  Some  of  the  deposits  in  these  sheared 
zoiK's.  in  the  greenstones  and  sediments,  are  in  pari 
typical  fahlbands.  It  has  so  happened  thai  the  lines  of 
shearing  and  crushing  occur,  for  the  mosl  part,  along  the 
contad  of  the  norite  and  adjacenl  rocks,  thus  accounting 
for  ilif  occurrence  of  the  orebodies  in  this  position.  It  is 
believed  that  this  explanation  of  the  occurrence  of  the 
deposits  at  or  near  the  edge  of  the  norite  is  a  more  rational 
one  than  that  which  suggests  thai  the  ores  settled  bj 
gravity  segregation  to  the  ed !  the  norite. 

The  theory  of  gravity  segregation  at  Sudbury  is  partly 
mi  the  plausible  supposition  that  the  norite  occurs 
in  the  form  of  a  sill.  The  sill-like  nature,  however,  of  this 
intrusive  has  not  been  definitely  proved.  Many  of  its 
contacts  with  adjacenl  rocks  suggest  an  irregular  dike-like 
form  more  than  a  sill-like  form. 

After  all  is  .-aid.  however,  the  two  theories  of  the  origin 
of  the  ores — magmatic  segregation  ami  deposition  from 
solution — are  not.  fundamentally,  so  very  far  apart.  Both 
have,  lor  instance,  a  common  starting  point.  Thai 
say,  both  agree  that  the  norite  and  the  ore-bearing  solu- 
tions had  a  common  origin — possibly  a  deep-seated  reser- 
voir of  molten  rock.  The  theories  merely  differ  as  to 
how  the  ores  gained,  their  present  position.  Indeed. 
Coleman  admits  that  deposition  from  solution  was  the 
dominant  factor  in  the  formation  of  the  Worthington  and 
Vermilion  deposits.  To  quote  his  own  words:  "Finally 
there   are   a    lew    deposits   accompanied    l>\    little    norite 

.  .  .  such  as  the  Worthington  and  Vermilion  mines. 
which  may  have  been  formed  principally  through  the 
action  of  heated  water  circulating  along  fissures  at  dis- 
tances, .sometimes  miles,  away  from  the  edge  of  the 
eruptive  sheet."2  Possibly,  therefore,  certain  writer-  ma. 
come  to  believe  that  deposition  from  solution  was  the 
dominant  factor  in  the  formation  of  all  the  commi 
orebodies,  including  the  Creighton. 

Coleman  refers  to  my  citation  of  the  opponent-  of 
magmatic  segregation  as  rather  unfortunate,  lie  asserts 
that  "C.  W.  Dickson,  one  of  the  earliest  opponents  of  the 
theory,  called  on  me  some  years  ago,  -pent  several  hours 
with  the  microscope  over  my  thin  sections  of  pyrrhotite- 
norite  from  Creighton  and  elsewhere,  and  could  not  deny 
that  they  favored  the  magmatic  theo  ."  Regarding  tin- 
statement  I  am  in  receipt  of  a  letter  from  Dickson.  •"With 
reference  to  the  Sudbury  ore-.*'  Dickson  writes,  "you  can 
if  you  wish  quote  me  as  saying  most  emphatically  that  I 
still  am  and.  since  my  investigations,  always  have 
firmly  convinced  that  these  ores  have  been  mainly  deposi- 
tions from  solution.  T  remember  calling  on  Dr.  Coleman 
several  years  ago,  and  we  talked  aboul  Sudbury  ores.  ;ulil 
1  looked  at  a  few  of  his  slides:  hut  Dr.  Coleman  is  quite 
in  error  when  he  says  I  came  away  favoring  magmatic 

-Ontario  Bureau  of  Mines.  Vol     14.   Part  III.  p.   19. 


-lion.     A-  a   matter  of  fad    I 
time  w  itll  him.  nol  several  hour-  ;  and  the  slide-  he  showed 
me  could  not  have  impressed  me  greatly,  a-   I  ha  i 

op-  have  been  concen- 
trated and  deposited  in  theii  □  by  means 
of    hi  i                           olutions.      To    tr\    and    twisl 

I     ma       ha'  i     made   at    that    time,    and    of    which 
■  of  us  can  have  more  than  a  haz}  recoiled  ion  now. 
is  qui  ind  does  not  look  to  mi'  a-  i  oming  from  an 

unprejudiced  mind." 

On   thn     o     i  ions  in   the  lasl   eighi   years   it   « 
privilege  to  go  over  the  i 

I  should  be  sdad  to  do    oa    til 

\        20,   1916.  Cyril  W.  Knight. 

:■: 
CaftOesimeEa   Meimsi.ce  Ptr'ospecftaiag 
discussion    published   so    far   in    tl  ;   has 

inilcd   to  touch  upon  a   point   vitally  affecting  the 
of    mining     the    illegal    fencing   off   of    m 
hind-.     Ilia-much  as  this  con-mute-  a  mo-t  effective  dis- 
prospecting,   it    is  certainly  in  order  to 
here   brieflj    presenl    the   fact-. 

Throughoul   the  Southwest,  at   the   presenl   time,  the 

prospector    is    continually    obstructed    in    his    ligitimate 

bi   the  ubiquitous  landhog,  apparently  delighting 

nine-trained     fencing    off    of    the    public    domain. 
The  evil    is   no   lo             i  h     mainly   attributed    to   the 
big  .attic  interests,  bul    usually  to  the  smaller   kin     o 
man,  with   the  upkeep  of  only  a  couple  dozen  co\ 
so  as  his  sole  excuse  for  encumbering  the  i  arth. 
the  mining  camp-,  which  of  course  no\*  I  class 

markets   for  milk  and   w I.  the  evil    is  pro- 

nounced.    On  the  outskirts  of  thi 

hole  that  for  generations  has  befriended  thi  ream 

of  prospectors  and   their  jacks.     Now  come-  some  milk 
peddli  as  to  include  the 

water    hole.      Starting    with    one   claim    a 
locate-  three  or   four  more  around   it  in  the   form 

or  an    II.     Then   he  runs  a   5-strand    barbed-wire 
fence   around   the   whole  area,   including  thai 

staked  as  mining  claim-.   Inn    all  o 
eluded. 

If  this  wire-stringer  leaves  any  gates  at  all,  he  is  sure 

locked  or  posts  "No  Admiss 
\\  ith  neither  water  m 

fires,  the  prospector  is  in  a  had  way.     Th 

-    in    town,   and   anyone   with 
the  cash   to  do  that  probably  is  not  a  true  prospi 
It    is    unnecessary    to    remark    upon    the    restraint    from 
prospei  ting  upon    fenced    lane. 
To    make    the    situation    rankle    worse,    however,    the 
tor  knows  thai  the  lands  are  nol  legitimate!} 
for  farming  purposes,  bul  arc  very  largely   fraudul 
held  by  mining-claim  locations,     [f  the  assessment 
-i   year.  it.  rarely  i-  in   • 
m  by  well-known  methods  is  only  too 
under  existing   stal 

T    will    venture    to   sa\    that    in    the    Southwest    today, 
unpatented  mineral  lands  are  held  by 

of  w 1  hawkers  and  milk  peddlers  who  keep  the  : 

S     ■        

nient.  inside  of  three  years  it  will  he  imposs 
anywhere  within  five  miles  of  a  mining  cam 
cutting  wire  i>  .1  imes  A.  Mi  Iv:xxa. 

V    M..   Sept.    1 1.    1916. 
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I  have  been  much  interested  in  reading  the  article  by 
F.  F.  Sharpless,  in  the  Journal  of  Aug.  19,  1916,  about 
the  way  to  sell  a  mine.  In  the  directions  given  be  is 
without  doubt  right — when  one  lias  a  mine  to  sell.  The 
interesting  part  of  this  discussion,  it  seems  to  me,  is  that 
the  question  at  issue  is  not  so  much  that  of  selling  a 
mine  as  it  is  interesting  capital  in  the  business  of  mining. 

One  having  a  mine  to  sell  is  in  the  same  position  as  any 
vendor  of  merchandise.  He  has  so  much  ore  in  sight 
and  developed  and  it  is  worth  so  much  money,  upon  which 
figures  of  the  value  of  the  mine  may  be  predicated.  The 
valuation  is  a  specific  matter  that  may.  by  process  of 
calculation,  lie  arrived  at.  I  feel  that  tin's  is  the  position 
taken  by  Mr.  Sharpless  and.  however  correct  he  may  be, 
it  docs  not  answer  the  question  of  how  to  sell  mining- 
properties,  many  of  which  have  very  little  ore  in  sight, 
but  by  systematic  development  work,  based  upon  favorable 
geological  conditions  only,  may  become  properties  worth 
many  millions.  It  is  my  impression  that  the  origin  of 
the  question  is  as  to  the  means  of  interesting  capital  in 
prospects  of  merit  that  may  become  mines  by  judicious 
development. 

We  all  know  what  Mark  Twain  said  about  the  pros- 
pector: "A  liar  with  a  10-ft.  hole  in  the  ground";  but  I 
am  wondering  if  he  would  really  feel  like  so  condemning 
the  prospectors  who  persistently  maintained  their  con- 
tentions of  the  presence  of  large  deposits  of  ore — after- 
ward proved  to  exist — against  the  scientific  knowledge  of 
ore  deposits  as  understood  by  those  skilled  in  that  t>cudy. 
We  have  instances  galore  where  men  of  knowledge  and 
learning  have  repeatedly  reported  adversely  upon  prop- 
erties that  afterward  became  our  heaviest  producers.  In 
nearly  every  instance  the  mines  that  are  our  greatest 
dividend  payers  owe  a  debt  of  gratitude  to  the  pioneer 
prospectors  who  persisted  in  their  endeavors  and  refused 
tn  be  influenced  by  the  advice  of  experts  on  ore  deposits. 

Not  a  mine  exists  today,  that  was  not  once  a  prospect, 
and  many  offered  little  encouragement  to  the  student  of 
ore  deposits.  Tn  relatively  few  instances  has  successful 
development  been  due  to  the  presence  of  the  professional 
student  of  ore  deposits.  These  men  appear  in  due  time 
and  serve  a  good  purpose.  Imagine  the  owner  of  a 
partly  developed  prospect  trying  to  induce  capital  tn  join 
in  the  development  of  bis  property!  And  yet.  if  these 
prospects  are  not  developed  we  shall  sunn  cease  tn  have 
mines.  Without  physical  data  to  measure  orebodies  pre- 
sumed in  exist,  the  question  is.  How  arc  you  going  tn 
evolve  a  mathematical  calculation  that  will  determine 
the  value  of  a  mine  in  its  early  days ? 

The  prospector  is  interested  in  advice  about  how  best 

'<>  an plish  that  which  will  aid  him  to  produce  results 

in  the  development  of  his  propert]  -  He  is  quite  as  much 
interested  as  the  mine  owner  who  has  holdings  well 
seeking  additional  capital.  Crude 
a-  the  prospector's  ideas  of  finance  may  he:  wild  as  his 
propositions  may  seem;  unlearned  in  technical  expression 
as  hi   u  ual]  i  it,  a-  he  often  is,  as  to  geology  and 

ore  formation — yel  this  is  the  man  who  leads  the  way, 
and  any  advice  that  will  help  him  in  his  efforts  to  finance 
his  undertakings  would  he  welcome  to  him  and  an  aid  to 
the  mining  industry. 

The  exploration  ig  prospects  is  a  business  in 

itself,  distinct  ami  separate  from  the  development  oJ 
mine-.     It  is  a  speculative  business,  but  a  field  that  offers 


great  profits  it  properly  managed.  The  number  of  pros- 
pects presenting  favorable  surface  indications  that  finally 
develop  into  mines  of  consequence  is  such  that  the  propor- 
tion  of  -u.  i  essful  ventures  may  safely  be  said  to  be  greater 
than  in  many  lines  of  trade.  The  wonder,  then,  is  that 
more  encouragement  is  nut  given  to  the  financing  of  pros- 
pecting companies.  One  cannot  forecast  with  precision 
the  future  of  such  companies:  nevertheless,  results  would 
be  more  gratifying  if  persistence  were  shown  ami  opera- 
tions extended  over  a  long  period  of  time. 

It  frequently  happens  that  mining  engineers  and  geolo- 
gists in  their  travels  come  across  promising  prospects, 
not  sufficiently  developed  to  appear  attractive  to  their 
principals  because  there  are  no  ore  reserves  to  measure,  but 
which  might  appeal  by  reason  of  their  surface  indications. 
If  they  attempted  to  develop  such  properties  they  would 
subject  themselves  to  criticism  by  their  clients,  which 
naturally  makes  them  hesitate.  The  consequence  is  that 
many  favorable  prospects  are  without  the  support  they 
should  have.  What  remedy  there  is  and  what  means  are 
available  fur  aiding  the  pioneer  in  the  development  of 
promising  prospects  are  questions  of  vital  importance  to 
the  future  welfare  of  the  mining  industry. 

.Many  of  the  going  mines  have  men  in  the  field  looking 
for  developed  properties.  Once  in  an  age  one  is  found 
that  conforms  to  all  of  the  conditions.  In  all  such 
investigations  the  men  in  the  field  must,  by  virture  of 
precedent  and  instruction  from  headquarters,  pay  respect 
only  to  tonnage  developed  and  value  thereof,  before 
exhibiting  any  interest  in  other  factors.  Even  though 
the  surface  evidence  is  of  such  character  that  it  presents 
especially  attractive  signs  of  mineral  deposition;  even 
though  the  district  be  one  of  considerable  area :  even 
though  geology  may  speak  in  its  silent  manner  and 
beckon— yet  because  there  are  no  measurable  orebodies 
the  mining  engineer  must  turn  his  back  and  leave. 

Now  ami  then  we  read  about  the  great  number  of  mines 
presented  to  this  or  that  mining  company:  and  of  these 
only  a  few  are  investigated,  out  of  which  possibly  one  or 
two  may  be  selected  to  develop.  Is  it  reasonable  to 
believe  that  this  company  has  passed  intelligently  on  all 
these  properties,  or  is  it  more  reasonable  to  assume  that 
the  sifting  was  done  with  a  sieve  with  too  large  a  mesh? 

Wherein  lies  the  trouble?  Is  it  that  conservatism  is 
too  conservative?  Is  not  now  the  time  for  the  explora- 
tion of  prospects,  ami  i.-  it  not  compatible  with  reason 
that  profits  may  be  expected  from  a  sorting  of  the  dumps 
of  prospects  that  have  been  rejected  by  those  agencies 
whose  methods  are  so  rigid  as  to  condemn  to  perdition 
many  worthy   prospects?  John   T.  heid. 

Lovelock,  Nev.,  Aug.  22,  line. 

Before  Judge  Crow,  of  the  Circuit  Court  of  St.  Clair 
County,  Illinois,  the  New  Staunton  Coal  Co.  applied  for 
an  injunction  on  Aug.  28  to  prevent  Louis  Miller,  of 
Staunton,  111.,  from  drilling  through  their  coal  vein  about 
100  yd.  in  advance  of  the  mine  workings  at  their  coal 
mine  at  Livingston,  111.  After  aide  presentation  of  both 
sides,  the  judge  refused  the  injunction  and  granted  Miller 
the  right  to  drill  through  the  coal  owned  by  the  coal  com- 
pany by  reason  of  his  having  leased  the  privilege  from 
the  ownei  oi  the  surface.  II.  A.  Wheeler. 

St.  Louis,  Mo..  Sept  2,  1916. 


September  23,   1916 


I  KTGINEERING   AND  MINING   JOURNAL 


Tlhe  Rsiim<dl:'s  Off1®  IReseirves 
]'.\  A.  Coopeb  Kirs 

Ore  reserves  of  producing  and  developing  mines  of  the 
Rand  at  the  end  of  last  year  reveal  a  total  in  the 
neighborhood  of  95,000,000  tons,  of  which  about  25% 
lias  a  value  of  between  25s.  6d.  and  -Is.  6d.  per  ton, 
i  aboul  the  preseni  average  yield.  The  total  is  subjecl 
to  the  sorting  out  of  waste  rock,  sai  10%,  before  being 
senl  to  the  reduction  works:  it  embraces  ore  partly  de- 
veloped,  as  well  as  shaft  pillars,  etc.,  and  therefore  no! 
immediately  available  for  stoping.  The  tallies  presented 
herewith  show  tonnages  and  values  as  ai  Dee.  31,  1915, 
and  191  l,  or  at  the  close  of  the  financial  year  in  certain 
instances.  The  Rand  has  had  lately  an  abundance  of 
native  labor,  which  has  enabled  development  operations 
to  be  pushed  as  much  as  possible  and  other  work  to  be 
done  that  can  only  be  carried  out  when  the  supply  of 
native  labor  is  in  excess  of  requirements  for  essential 
mining  operations. 

()xi:  Thousand   Less   Rock    Drills   Employed 

It  is,  however,  rock  drills  which  produced  large  de- 
veloped tonnages,  and  it  is  a  very  distinct  feature  of 
recent  statistics  that  the  number  of  rock  drills  working 
has  shown  persistent  diminution,  a  drop  of  1.000  ma- 
chines in  the  last  twelve  months.  There  is  nothing  to 
show  the  distribution  of  the  total  number  of  machines 
as  between  development  and  -toping.  Undoubtedly  there 
would  be  a  tendency  to  employ  surplus  native  labor  on 
development  work,  and  so  retain  it  on  the  Rand,  in  order 
to  make  the  position  assured  and  to  provide  against  the 
inevitable  reduction  in  the  supply.  Rock  drills  would 
also  be  taken  off  stoping  work  in  the  narrower  orebodies 
and  native  labor  substituted. 

It  should  be  made  clear  that  the  two  sets  of  figures  are 
not  always  comparable:  in  particular,  all  the  mine-  of 
the  Johannesburg  Consolidated  Investment  group  state 
their  ore  reserves  in  terms  of  stoping  tons  and  thus  .nun 
into  line  with  other  groups.  Hitherto  certain  of  the 
companies  of  the  group  have  given  their  reserve-  in 
milling  tons.  Engineers  generally  prefer  the  mining-ton 
basis,  as  it  can  easily  be  adjusted  to  milling  tons,  in 
accordance  with  prevailing  native  labor  conditions,  sort- 
ing ratio  and  so  forth.  On  the  whole  the  variations  at 
mines  with  established  milling  equipments — that  is,  where 
increases  in  reduction  plant  are  not  contemplated — are 
inconsiderable.  An  exception  exists  in  the  Easi  Rand 
Proprietary,  which  i :  a  shrinkage  of  GOO. 000  ton- 
attributable  to  low  pay  ratio;  while  the  Crown  Mines 
aggregate  is  down  only  84,000  tons,  explained  by  a  re- 
duction of  a  couple  of  inches  in  the  stoping  width.     Bui 

it  is  distinctly  disap] ting  to  find  that  the  ore  reserve 

is    only    maintained    in    face    of   an    advance    of    50% — 
that  is,  from  o2,700   ft.  to    18,300  ft.— in   linear  devel 
opment  accomplished.     There  is  this  redeeming  feature. 
that  the  Pigmented   footagi  637,000  additional 

payable  tons  compared   with  the  previous  year.  «  i 
the  unpayable   tonnage   developed   was    almosi    identical 
with  that  of  the  earlier  period.     Owing  to  the  alteration 
in    form    in    which    the    data    are    presented,    it    i-    not 
practicable   to  compare    the   figure-   oi    the    G 
Centra],  the  third  big  consolidation  of  the  Rand. 

As  might  be  expected,  thi  largesl  increases  are  in 
expanding  mines  of  the  far  Ea>t  Rand.    Thus  the  M 

♦Box    3621,   Johannesburg,    South    Africa. 


Govemmenl  Areas,  which  is  doubling  it-  reduction  plant. 
records  an  ini  rease  of  l.'.'l  1,000  to,,-  (equal  to  over  51 
and  an  in,  rea.se  equal  to  t.i  dwt.  in  value  and  of 
thickness.     Some   10,000   ft.  developed   last    war  showed 
;  Is.    6d.  i  o     reef   thickness.     Springs    Mines 

where  i  rush  n  ,,.  has 

been    ab]     to    double    it-    tonnage    in    reserve,    the    value 
improving  0.1  dwt.  and  the  I  5  in      Brakpan 

is  .distinguished  by  -ho  , ...  m  value, 

one  of   1.15  dwt..   which   moreover,  applies  to  the   huge 
'    of   three   a  illion    tons,   an   advance   of   527,000 

Till:    RAND'S   ORE    RESERVES    IX    I'M    AND    I 
Producin     I 

Ten-  Dwt.       Iii.  Tons  i 

Aurora  West •.!  1,610       ■">  26       it 

BantiesCon.  (b)  800,400       6.1  11     '     (b)  648,000       u  i        li 

Brakpan  2  i 62  i  oi7,ikki       7  si;     82 

<'lty   Deep  lb)   2.510.SOO         •!    7  .V,        On   .  57 

1  Sub  irl  1                 758,700  8  5  637,400       9  0 

Con.  Land  ..:.i't,  >..' _'.'!>  7i  17  Oil  (,.)  2,24.x,«50        i,  r,        1'iji 
Cons   Main  Reef 

Crown  Mines  ibi  .viii ,'Mx.mn 

DurbauR 1    Deep    (b)  1,303,400  0.7  17       (b)  1,290,000       6.S       17 

gasf  Rand  Prop  .,  hki.ihki  ,.  .,  i.mhi.h.i 

Ferreira  Deep  On  i  .s93,  iim  s  .-,  ,,-             l,8.M,ioo       s  :i       70 

Ceduld  Prnpnetaij  1,900,000        7    1       59    5  2,100,000         7    7 

Geldenhuis  Deep          (b)  1,613,000       6   I  1326300       6   1        57 

Ginsberg  278,213       6.7  (c)  278,118       5.67     68 

'lleiieairn  440,52 lc)  117,430       I    1       56 

Govt.    Area-    I  Mod 

der)                                                I       5.8  60       (c)  3,665,000  6  9       us 

Jupiter                                      1.27:1,<HM>        4   5  (g)   1,217,000  1    6 

partinl  liil.ooo       4   1  I  ici.ooo  i  25 

Knights  Central                     130,500       .".7  63                106,400  5.8       62   I 

Knights  Deep               (c)  2,480,000       1.2  2,627,000  1.25 

partial  200,000  I  174,000  3  9 

!te]       ■  •.                  886,396       5  97  50             1,161,11 - 

prob    1S7,.'L'1 
Luipaardsvlci    Es- 
tate                                   660,365       5  •">  702,12:1  5  3 
Main  Reef  West                    526,440       5.7  53                116,280  5.87     51 
Meyer  &  Charlton                  169,839     13.9  185,246  12    ■  ■■ 

l 19    -7      17 

Modder  B                           2,772,540       8.6  55            2,790,740  8  7:,     -,e, 

Modder  Deep                     j.i; 0       -  ,  11             .',070,000 

Gooli                             S25.90O       .-,  27  -I                668,600  5    .1     82 

New  Heriot                            .-.ss,:ti.->       s  1  50  8.2 

Xew  Kleiiifnnt,                             ...  7  ;i  :  ■  mi;,7I2  :,  7,        ;,7 

New  Modderf.mtein     r l.i  .,..1 .;  I,. Mm        s    1  ,,,;              6,010,800  B    1 

(10  l.H.->f..l»KI 

New  Primrose                         135,463       6.8  e  1     265,623  5  5       56 

New  Unified.                           171,037 (a)5. 5  ie>     309,140  7.7       11 

i                           2.173.700       (i   1  Oil  2,952,400  5  7 

I Estate.                            000       7   1  28  2              188,000  6  7       29  7 

RandfonteinCentral           6,826,64 (i)  4,449,324  7   t 

ijl  3,285,153  4  2 
m,  Leader  & 

3.  Reel                                        00     10.7  .  .                       100 
Robinson    Reclaim- 
able                                  330.100 

in.    Main    U                   .-,34,300  4    4  00 

Ro*    Deep                         lb):i,957.10O  5.5  (b)  3,605,390  5  -' 

Robinson  Di                                 "en  :,  g  1,513,000 

partial   107,000  5   S  partial  365,000  6    1 

orl    United                                     I  15  109  5  9       ll 

partial  227,000  5.9  15  partial  148,414  5.17      I- 

Sininier&.I.iel;                lei  2.320,000  5  4  -M55.IKKI 

partial  348,000  1.6  partial  273,000  13 

Simmer  1  >                           1,429,000  1  3  1,585,000  I  4 

partial  302,000  1.6  partial  238,000  4.4 

Van  Ryn                             1,973,312  (i  5  53             1  54 

,    i  i  ..■■_■..:  c  ■  044,108  8   1 

60 

,i  (    ,-                   1,453  eon  6  05  19             1,8  18,380  6  1       52 

partial  340,000  7  partial  255,793  6.4 

Witwatcrsraud.             e»  I    '         .  00.4 

'  707,400  6  2  50            1,673,300  6  02     54  5 

Wolhuter,    .                           , >  I  26  I  320  i  - 

Non-1  trashing  I 

Cinderella  Com                     61  1 35  un- 

paitial  changed 

Develop:!. 

Springs  Mines.  553,000     10.3         52  1,125,000     19  4 

*  Or  latest  date  in  respective  i]  lui 

eludes  shaft  and  boundary  pillar,-      el  Mining  able  and  unpay- 

able     ie)  Milling  tons,     (f)  Includes   Apex   and    Benom,    BTJelnfontein    : 
alone,  1.781,231  tons,  5.47  dwt    over  59  ft.  6in.     (g)  OI 

at  the  Catlin  shaft  n.it  economically  available,     ill)  At  circular  shaft. 

New   Moddi  outside  the  circular-shaft  - 

shows  000  tons,  the  value  being  :  \   dwt. 

lower  opmenl  is  shown   to    I 

time  at   an  approximate  total   of  1,656,000  tons,   which 
cannot  ■  redited   to  a    sing  work. 

City   Deep  has   brought  up  by  460,000 

coupled  with   a    slight    decrease   in   value. 

Allowing    for    sorting,    Van    Ryn    Deep's    reserve    is 
100,<  t-  od,  while  the  present  stoping  value 
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approximates  to  the  Eormer  milling  value.   At  the  Geduld 

Proprietary  Mines  the  reserve  lias  increased  20C,000  tons 
and  the  value  has  improved  by  0.G  dwt,  Modder  Deep's 
value  is  0.3  dwt.  higher,  its  total  (220,000  tons)  more 
clue  to  greater  thickness.  Meyer  &  Charlton  is  now  the 
only  producing  mine  on  the  Kami  whose  reserve  is  over 
10  dwt.  in  value,  thai  assigned  to  the  complete  develop- 
ment being  12.56  dwt.,  while  that  partly  opened  is  worth 
nearlv  an  ounce.  Springs,  at  10. 1  dwt.,  is  second,  but 
this  is  at  present  a  developing  mine.  The  Robinson's 
leader  and  South  Reef  Reserve  used  to  be  valued  at  over 
10  dwt.,  but  values  are  no  longer  assigned.  City  Deep 
and  City  Suburban  are  the  only  representatives  of  9  dwt. 
grade.  Rose  Deep's  reserve  lias  dropped  352,000  tons. 
the  value  being  0.3  dwt.  owing  to  consistently  poor 
development.  Nourse  mines  aggregate  has  increased 
480.000  tons,  but  the  value  has  seriously  deteriorated. 
Among  West  Rand  concerns,  the  Consolidated  increase 
of  nearly  500,000  tons  in  two  years  and  the  Roodepoort 
United's  350,000  tons  (and  0.0  dwt.  in  value)  are 
noteworthy. 

Bregiclh  of  ©ire-SaE©®    Coiratr^ctts 
By  A.  L.  II.  Street* 

A  suit  for  damages  for  breach  of  a  contract  for  the 
sale  of  the  output  of  zinc  concentrates  at  a  smelting 
company's  plant,  under  which  it  was  agreed  that  aver- 
age quotation  of  the  Engineering  and  Mining  Journal 
for  spelter  at  East  St.  Louis  during  the  month  of 
arrival  at  the  buyer's  works  was  to  be  taken  as  a  basis 
for  settlement,  was  lately  decided  in  plaintiff's  favor. 
(Jacobsen  vs.  Tri-Bullion  Smelting  and  Development 
.  133    Federal   Reporter,   646.) 

In  affirming  judgment  for  $5,847.31  in  favor  of 
plaintiff,  the  United  States  Circuit  Court  of  Appeals. 
Second  Circuit,  holds  that  if  plaintiff  was  unable  to 
procuie  elsewhere  the  same  kind  of  ore  to  take  the  place 
of  that  which  defendant  failed  to  deliver  under  its  con- 
tract, the  damages  recoverable  Eor  breach  of  the  contract 
are  to  be  measured  with  reference  to  the  market  value 
of   the   best   substitute   available. 

It  is  also  decided  in  the  same  case  that  the  fact  that 
plaintiff  failed  to  make  a  small  payment  due  on  a 
delivery  made  did  not  justify  defendant  in  terminating 
the  contract;  it  appearing  that  plaintiff  customarily  had 
permitted  to  make  settlements  when  convenient,  and 
was  responsible  for  its  obligations,  that  the  particular 
payment  fell  due  after  defendant  announced  its  repudia- 
tion of  the  contract,  and  that  plaintiff  was  fairly  entitled 
to  retain  the  payment  to  offset  damages  for  such  breach. 


During  191-1  and  I'M:)  1  mi  id  reds  of  people,  attracted 
by  tin-  reported  finding  of  gold  in  the  headwater  region 
of  Tolovana  River,  in  central  Alaska,  rushed  into  the 
district,  and  systematic  mining  began  there  during  the 
summer  of  1015.  Although  considerable  prospecting  was 
done,  only  aboul  L0  mines  were  commercially  produc- 
tive, but  these  made  a  gold  output  to  the  value  of  $80,000. 
Gold-bearing  gravels  occur  m  the  beds  of  the  present 
streams,  in   buried  channels   and    in    bench  gravels,  but 

•Attorney  at  law.  829  Security  riuilding,  Minneapolis,  Minn. 


most  of  the  gold  has  been  won  from  the  deep  channels 
on  Livengood  Creek,  which  have  proved  to  be  far  richer 
than  either  the  stream  or  the  bench  placers.  Some  shal- 
low placers  have  also  yielded  gold,  notably  on  Olive  Creek, 
but  only  prospects  have  been  found  in  the   benches. 

A  report  by  A.  H.  Brooks  entitled  "Preliminary  Re- 
port on  the  Tolovana  District.  Alaska.''  has  been  issued 
recently  by  the  United  States  Geological  Survey.  Bulletin 
642-G.  This  report  will  be  distributed  on  requests  ad- 
dressed to  the  Director,  United  States  Geological  Survey, 
Washington.  D.  C. 

Aipflgormga   M@e&ainigf  off  A,  Ho   Mo   3£o 

Editorial  Correspondence 

( By   Telegraph) 

The  Arizona  meeting  of  the  American  Institute  of 
Mining  Engineers,  from  all  reports  so  far  received  a-  the 
Journal  goes  to  press,  is  proving  one  of  the  best  attended 
and  most  successful  ever  held  by  the  Institute. 

The  party  leaving  New  York  on  Sept.  14  numbered 
only  17,  but  received  recruits  at  Albany,  Utica,  Chicago 
ami  Kansas  City,  so  that  over  50  arrived  at  Chicago.  Here 
they  were  met  at  the  station  by  automobiles  and  taken  on 
a  sight-seeing  trip  to  the  city  parks,  followed  by  a 
banquet  at  the  Hotel  La  Salle.  The  special  train  leaving 
Chit-ago  fi  r  f'.l  I'aso  carried  the  private  car  "Anaconda" 
of  Vice-President  Benjamin  B.  Thayer  of  the  Anaconda 
(  opper  .M  ining  Co. 

Arrived  at  El  Paso  Sunday  afternoon,  the  party  was 
greatly  swelled  by  the  addition  of  the  Arizona  delegation. 
whose  members  welcomed  the  Eastern  delegates  to  the 
Southwest.  The  party  was  conducted  on  a  trip  of  inspei  - 
lion  to  EI  Paso  smelting  works  under  the  leadership  of 
Karl  Eilers.  The  entertainment  committee,  headed  by  Mr. 
and  Airs.  W.  W.  Rose  and  Mr.  and  Airs.  W.  D.  Gordon, 
conducted  the  delegates  on  tours  about  the  city  and  to  the 
National  Guard  camps  at  Fort  Bliss.  The  party  was 
characterized  by  high  spirits,  and  a  number  of  staid 
Eastern  delegates  were  treated  to  experiences  never  before 
enjoyed.  One  young  lady,  a  graduate  of  the  chemical 
engineering  course  of  Boston  Tech,  visited  and  appar- 
ently enjoyed  a  spectacular  bull  fight  at  Juarez.  In  the 
evening  the  party,  now  numbering  180  guests,  sat  down 
to  a  Mexican  dinner  at  the  Toltec  Club,  where  the  menu 
included  the  following  items:  Enchiladas  con  huevos, 
tamales  de  polio,  tortillas,  frijoles  refritos,  nieve  neapoli- 
tana,  queso  and  cafe.  A  Mexican  orchestra  enlivened 
the  evening   by   playing  Mexican  airs. 

This  train  out  of  El  Paso  consisted  of  14  cars  includ- 
ing the  club  car  and  stateroom  car.  The  number  of 
delegates  ariving  at  Santa  Rita  was  105.  Here  Manager 
J.  M.  Sully,  his  wife  and  daughter,  assisted  by  manj 
officials  of  the  Chino  and  Empire  Zinc  companies,  were 
responsible  for  a  most  unique  and  enjoyable  program. 
While  the  arrangements  showed  much  thought  and  work. 
Mr.  Sully  modestly  disclaims  any  credit  for  it,,  saying 
that  he  had  nothing  to  do  with  it  except  to  tell  his  boys 
to  go  as  far  as  they  liked.  The  first  thing  on  the  pro- 
gram was  a  trip  around  the  Chino  steam-shovel  pits.  All 
clambered  aboard  a  special  train  of  bunting-bedecked 
flat  cars  and  took  this  most  enjoyable  trip.  The  party 
then  split,  part  descending  into  the  pits  for  closer  inspec- 
tion of  the  porphyry  ores,  going  thence  to  the  Fierro  iron 
mine  and  the  new  Chino  mine  crushing  plant.     Tin-  rest 
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journeyed  h\    automobile  to  the  new    LOO-ton   mill   and 

mine  of  the  Empire  Zinc  Co.,  a1   Hi ver.    The  reunion 

nl'  the  parties  was  celebrated  on  the  return  to  Santa  Rita 
at  noon  by  a  barbei  ue  enlivi  aed  «  ith  military  airs  played 
by  the  United  States  cavalrj   band  from   Fori   Bayard. 

Leaving  Santa   Rita  by  and biles,  the  visitors  were 

taken  to  the  Chino  null  at  Hurley,  where  it  so  happened 
thai  Manager  Daniel  ('.  Jackling  was  due  to  arrive  the 
next  day  in  decide  important  questions  pertaining  to 
future  new  operations.  In  speaking  of  tin-  expected' ar- 
rival, L.  I>.  Ricketts  voiced  the  general  feeling  i lerning 

the  Jackling  accomplishments.  He  said  that  while  Jack- 
ling  was  at  first  considered  somewhat  wild  in  bis  en- 
deavors, now  he  has  everyone  looking  for  I1-';   ore. 

Flotation   Plant  it  Chino 

Construction  of  a  new  flotation  plant  ha-  I n  started 

■it  tin-  Chino  concentrator  to  re-treal  all  the  stored  null 
tailings.  The  crushing  plant  at  the  mini'  is  being  en- 
larged to  double  its  capacity.  For  this  purpose  a  greal 
jaw  crusher  is  being  built,  the  opening  of  which  i>  5x1 
ft.  anil  its  weight  over  400.000  lb.  Other  improvements 
include  new  boiler  units  at  the  power  plant,  water-cooling 
towers  ami  a  weighing  system  attached  to  the  conveyor 
belts  for  weighing  the  dotation  tailings  directly  as  they 
come  from  the  Portland  filters. 

On  returning  from  the  Chino  mill,  as  the  train  came 
down  tin'  track  it  stopped  at  a  spot  brilliantly  lighted 
near  a  pavilion  erected  for  the  occasion,  where  a  dance 
was  hehl  up  to  the  time  of  departure  for  Douglas  at 
10:  15  p.m.  At  both  Santa  Rita  and  Hurley  the  ladies' 
entertainment  commitees  did  much  to  add  to  the  pleasure 
of  the  \i-ifs.  At  Santa  Rita  tiie  committee  consisted  of 
.Mrs.  Horace  Moses  ami  Mrs.  F.  .1.  Anderson.  The  Hur- 
ley committee  consisted  of  Mesdames  F.  If.  Wicks,  <i.  I.. 
Webster,  S.  B.  Riser,  J.  P.  Anton.  .1.  W.  McElvany,  New- 
ton Holman,  F.  M.  Brown,  R.  C.  Thompson  and  David 
Boise. 

Upon  arrival  at  Douglas  early  Tuesday  morning  the 
delegates  were  met  h\  a.  military  hand  and  transported 
ill  automobiles  to  the  Copper  Queen  smeltery,  where  a 
thorough' inspection  was  made  before  going  on  by  train 
to  the  Calumet  &  Arizona  smeltery.  Here  the  new  acid 
plant  attracted  greatest  attention.  It- walls  and  roof  axe 
finished  and  the  lead  chambers  are  now  being  installed. 
A  buffet  lunch  was  given  under  the  blast-furnace  dusl 
chamber — a  significant  commentary  on  the  cleanliness 
of  the  plant.  Enjoyment  was  added  at  this  point  by  the 
military  music  played  by  the  artillerj  hand.  Both  the 
Copper  Queen  ami  Calumet  &  Arizona  companies  dis- 
tributed finely  illustrated  booklets  describing  their  re- 
spective plants  ami  giving  data  concerning  production. 

The  first  technical  session  of  the  meetings  was  called  to 
order  at  2  o'clock  in  the  Y.  M.  C.  A.  gymnasium,  with 
175  delegates  in  attendance,  the  ladies  being  conspicu- 
ous by  their  absence.  They  had  been  urged  to  attend  by 
President  L.  D.  Ricketts,  bul  had  deserted  in  a  bo 
enjoy  the  superior  attractions  of  what  is  humorously  re- 
ferred to  by  the  men  as  a  "tea  fight."  The  session  was 
opened  by  Presidenl  Ricketts,  who  called  upon  Walter 
Douglas  to  preside.  Manager  .1.  C.  ('reonwa; 
uiiii't  &  Arizona  company,  made  an  address  of  cordial 
welcome  to  Arizona,  to  which  Presidenl  Ricketts  of  the 
Institute  responded  briefly,  "passing  the  buck"'  as  he 
termed  it,  to  Presidenl  Thayer  ol  the  Anaconda  company, 


a  past  presidenl  of  the  Institute.     The  a  ■  ted  a 

t  ribute  to  J  ime     I  >ouglas,   from  whom    i  n   had 

The  subjed  of  this  firsl  session  n  i  ■  ral  one  of 

smelting.     More  copper-smelting  plant   construction   ha* 

\ a  during  the  pasi  five  years  than 

in  any  like  period  of  the  world's  history.    This  statemenl 
was  made  by  A.  G.   McGregor,  of  Warren,  Ariz.,  in  an 
i  opper-Smelting  I'!.).  |         \     ona." 
Mr.  McGregor  said  that  in  this  period  five  new  plan 

been  ci  whose  n thly  production  ranges  from 

5,000,000  to  18,000,000  lb  of  copper.  He  described  new 
features  in  plant  design  and  equipment  recently  devel- 
oped. Discussion  of  McGregor's  paper  broughl  from 
L.  I).  Ricketts  .<  statemeni  that  the  preventable  I" 
recoverable  copper  due  to  splashes  from  a  converter  dur- 
ing blowing  and  due  to  dusting  in  the  chargi 
is  0.70%.  I-!.  I'.  Mathewson  expressed  himself  as  im- 
pressed bj  the  cleanliness  of  the  plants  visited,  the  skull 
crackers,  the  ventilation  system,  the  provisions  made  for 
the  safety  and  health  of  the  men,  the  convenient  plant 
arrangemenl  and  i lern  steelwork  construction. 

Tin:  I'>  isn  -Lined  I  !oj  \  i  b  i  ki; 

A  paper  entitled  "The  Basic-Lined  Converter  in  the 
Southwest*'  was  presented  h\  1..  ().  Howard.  Discussion 
of  this  paper  broughl  out  the  fact  that  70,000,000  IB.  of 
copper  has  been  blown   with  one  basic  convertei    lining 

Owing   to    its   excellent    grade   of    material    and    to   the    fact 

that  Howard  practically  lived  \\  i 1 1 1  it  day  and  night,  E. 
1'.  Mathewson  -aid  that  the  disadvantage  of  the  Anaconda 
type  of  converter  was  the  considerable  splashing,  unless 
care  is  taken  in  its  operation,  due  to  it-  deeper  placement 
of  tuyeres.  The  disadvantage  of  the  Peirce-Smith  type 
of  converter  is  the  difficulty  in  getting  the  silica  • 
distributed  over  the  hath  of  matte.  lie  said  that  with 
the  Anaconda  type,  if  the  heal  is  kepi  down  to  reasonable 
limits  by  careful  operation,  the  lining  will  la-t  almost 
indefinitely.  The  superintendent  of  El  Paso  smeltery 
said  that  the  company's  "Id  1  l-ft.  Smith  type  of  converter 
used  11.000  eu.ft.  of  air.  while  the  new  type  of 
Smith  converter  used   30,000  CU.ft.  of  air. 

At     the    evening     session,    Doctor     Morse,     of     the 
Western    Precipitation    Co..   presided,   the    session    being 
i  id  fo  the  subject  "f  "Leach:  F    derick   Laisl 

and  Harold.  W.  Aldrich  described  the  2,000-ton  lea 
plant,   at     Anaconda,    Mont.     "Possibilities    in    the    Wei 
Treatment   of  Copper  I  ;    title  of  a 

paper  by  Lawrence   Addicks,  while  "!••        !        Tests  at 
New  Cornelia*'  was  discussed  by  H.  W.   Morse  and  H.   A. 
lann. 

This  paper  broughl  oul  considerable  discussion  in  which. 
Mr.  Van  Arsdale  advanced  the  opposite  view  regarding 
anodes.     F.  X.  Flynn,  of  the  Ari  I  Co..  made 

the  important  announcement  that  the  company  would 
-tart  leaching  raw  flotation  concentrates  without  roast- 
ing.   Hi  ,  ommended  the  Chino  process  of  diss©] 

V,    sulphuric  acid,  then  precipitating  th pi 

iron  fallowed  h\   floating  the  copper. 

"The     Modern     HoBpltmh"     published     from     St.     Louis 
Its  August   issue   to  a   symposium   on   v 
amoncr  the   industrial  com  the  count:' 

journal  contains  many  illustrations  of  welfare  feati 
corporation  plants,  and  many  facts  thai  should  lie  ol 
help  to  those  interested.  Among  the  topics  discussi 
those   of  first   aid,    industrial   nursing,    line  Ins   and 


560 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  L02,  No.  13 


ID) e wafers iagj  Cobalt 
The  Cobalt  Lake  Co.,  Cobalt,  Ont..   which  is  a  sub- 
sidiary of  the  Canadian  Mining  Corporation,  undertook 
to    dewater    Cobalt   Lake,   with    the   object   of   making 
-  -ible    ore    reserves    assumed    to    exist    between    the 
stope-backa  and  the  bottom  of  the  lake.     As  the  water 


16-in.  wire-wound  wood-stave  pipe  to  South  Pickerel 
Lake,  which  is  connected  naturally  with  North  Pickerel 
Lake.  Included  in  the  work  are  several  minor  dams, 
cutoff  walls  and  trestle  work,  also  a  power  line  and 
telephone  line.  The  dewatering  of  the  lake  commenced 
on  Apr.  26,  1915,  and  was  completed  June  5.     To  keep 


supply  for  several  mills  near  Cobalt  Lake  and  the  Town  the  lake  dry,  the  pumps  have  been  operated  about  half 

of    Cobalt    fire    service,   as   well    as    several   other    users  time.      On   Apr.    19    the   water   service   commenced   and 

depended  largely   on  tin'  water  of  the  lake,  an  alternative  was   in   full  operation  by  Apr.  29.     The  details  of  oper- 

supply  had   to   be  provided  before   undertaking  the  de-  ating  costs  are  given  in  the  table  herewith: 


DETAIL  COST  OF  DEWATERING  COBALT  LAKE  AND  KEEPING  IT   EMPTY,    AND   OP   NEW    WATER-SUPPLY 

■  AND    LAKE   DRAINAGE    SERVICES 
to  Dec.  31,  1915 

Maintenence  Superin- 


From  Apr.  12,  1915 


Gallons        Hours 


Pumped    Pumping  Kw.-Hr. 


-Pnwer- 


Water-Supply 

Short  Lake  to  Cobalt  reduc- 
tion mill   3lo.524.ooo    5.941 

Cobalt   Lake  mill 187,262,4511    :..oin; 

McKinley-Darragh    123,161,000    5,866 

Northern  Ontario  Light  and 
Power  Co 

T.  &  N.  O.  Ry 

Cobalt    tire   service 

Short  Lake  station 

Pickerel  Lake  to  Brief  Lake  lso.676,000    2,304 
ike    to   Pickerel  Lake. 370,619.500     2,877 

Montreal  River  to  Bass  Lake 

Sundry   service    


293.815 
117,010 
111,885 


Cost 

$3.39 ;  7:> 
1,363.11 
1,379.69 


Labor 

$987.19 

393.  lil 
397.84 


Tota 


and  Repairs  Pipe  , Power  Line ^    tendence 

>  Lines  and  Flumes  Ma-  and  Other 

Labor      Total     Labor  terial    Total    Expenses  Total  Cost 


$15.08  SI. •0.-..S7  $4,396.66 

1,762.54 

1,784.33 

$155.46  349.13 


.'■■' 

404.64 
193.67 


170.99 


210.39 

HI  20 

783.11     $44.61 

$44.61     

284.17 

$74.10  $3.66  $79.76    690.50   1,005.73 


Total  

Lake  Drainage 
Cobalt  Lake  pumping  plant. 946. (108,000 

Surface   drainage    

Sundry  


0,680  $10,755  33  $3,507.74   $876.43  $4,384.17  $14.61  $44.61  $74.10  $5.66  $79.76  $1,629.96  $16,893.83 


454,700   $6,849.91  $2,486.98  $1,217.15 


$3,704.13  $10,554.04 

$111.65  $111.65  111.65 

38.39   38.39  38.39 


Total  

Grand  total 


454,700   $6,849.91  $2,486.98  $1,217.15  $3,704.13  $150.04  $150.04  $10,704.08 


1,315,380  $17,605.24  $5,994.72  $2,093.5$  $8,088.30  $194.65  $194.65  $74.10  $5.66  $79.76  $1,629.96  $27,597.91 


watering.  According  to  the  annual  report  of  the  company, 
the  plant  required  for  the  dewatering  of  the  lake  consisted 
of  a  20-in.  wire-wound  wood-stave  pipe  line,  3.600  ft. 
in  length,  through  which  water  was  pumped  from  Cobalt 
Lake  northerly  to  Farr  Creek;  a  housed  pontoon  in  the 
deepest  part  of  the  north  end  of  Cobalt  Lake,  containing 
two  centrifugal  pumps  and  motors  of  3.500  gal.  per  min. 
each,  for  the  purpose  of  pumping  out  Cobalt  Lake  and 
keeping  it  dewatered:  two  wooden  flumes,  one  on  either 
side  of  the  south  end  of  Cobalt  Lake,  2.050  and  1.010  ft. 
long  respectively,  for  the  purpose  of  conveying  the  mill 
tailings  and  diverting  surface  water  to  the  sump  of  the 
pumping  station  at  the  north  end  of  the  lake 

The  water  supply  system  consisted  of  a  pumphouse  on 
the  southwest  side  of  Cobalt  Lake,  containing  two  centrif- 
ugal fire  pumps  and  motors,  each  of  600  gal.  per  min. 

ity.  and  2.800  ft.  of  pipe  line  to  Cobalt  town.     A 

rete  dam  was  erected  at  the  north  end  of  Short  Lake, 

290  ft.  long  and  20  ft.  high  for  storage  water  for  the 

mills  and  fire  service.    A  pumphouse  was  erected  at  Short 

Lake,   containing   pumps   and  motors   of  the   following 

Hies  for  the  water  supply  of  the  Cobalt  Lake  Mill, 
Cobalt  Reduction  Co.  mill  and  other  mills,  and  for  the 
fire  service:     Two  centrifugal  pumps,  700  gal.  per  min. 

:  one  centrifugal  pump  400  gal.  per  min.,  and  one 
centrifugal  pump  450  gal.  per  min.  In  connection  with 
this  service,  5,800  Et.  of  cast-iron  pipe  and  600  ft.  of 
spiral  steel-riveted  pipe  was  used.  A  housed  pontoon  at 
the  north  end  of  North  Pickerel  Lake,  containing  one 
centrifugal  motor-driven   pump  of  3,500  gal.   per  min. 

ity,  which  discharges  through  1,270  Et.  16-in.  wire- 
wound  wood-stave  pipe,  and  a  closed  wooden  flume,  1,520 
ft.  long,  into  Brief  Lake,  which  empties  by  a  gravity 
ditch  1,600  ft.  long,  into  Short  Lake.  A  housed  pontoon 
was  provided  at  Bass  Lake  with  one  3,500  gal.  per  min. 
rentrifugal  pump,  which  discharges  through  1.260  ft.  of 


The  books  of  the  company  show  for  1915  an  expendi- 
ture of  $56,222  for  Cobalt  Lake  drainage  and  $15,520 
for  Cobalt  Lake  drainage  operation. 


United  States  patent  specifications  listed  below  mav  be 
obtained  from  the  "Engineering-  and  Mining  Journal"  at  25c. 
each.     British  patents  are  supplied  at  40c.  each. 

FURNACE — Metallurgical  Furnace.  Utlev  Wedge,  Ard- 
more.  Penn.,  assignor  to  The  Furnace  Patent  Co.,  Philadelphia. 
Penn.      (U.    S.   No.    1.195,425:    Aug.    22,    1916.) 

INGOT-DELIVERY  CAR.  Albert  Soderstrom,  Homestead. 
Penn.      (U.  S.  No.  1,195,522;  Aug.  22,  1916.) 

IRON  ALLOY — Process  of  Producing  an  Iron  Allov  Rich  in 
Phosphorus  from  Inferior  Finery-Slag.  Friedrich  von  Holt, 
Georgsmarienhfitte,  near  Osnabriick,  Germany.  (U.  S.  No. 
1,196,185;    Aug.    29.    1916.1 

LAMP — Acetylene  Lamp.  John  M.  Brock,  Brooklyn,  N.  Y. 
(U.  S.  No.  1,193,985;  Aug.  S.  1916.) 

LEACHING — Method  of  Extracting  Metals  from  Their 
Ores.  Henry  B.  Slater,  Riverside,  Calif.  (U.  S.  No.  1.195,616; 
Aug.   22,   1916.) 

MOLDS — Manufacture  of  Molds  for  Steel.  Charles  G. 
Robinson,  Pittsburgh,  Penn.,  assignor  to  Harry  E.  Sheldon, 
Pittsburgh,  Penn.      (LT.   S.  No.   1,191,473;  July  18,  1916.) 

REDUCTION — Art  of  Reducing  Metal  Ores  and  Fusing 
Other  Materials.  Charles  B.  Hillhouse,  New  York,  N.  Y. 
(U.    S.    No.    1,193,7S3;    Aug.    S,    1916.) 

ROASTING  FURNACE— Securing  Rabble  Arms  to  Shafts. 
Louis  R.  Kellev,  Philadelphia,  Penn..  assignor  to  the  Furnace 
Patent  Co..  Greenwich  Point.  Philadelphia,  Penn.  (U.  S.  No. 
1,195,360:    Aug.    22,    1916.) 

STAMP  MILL.  Richard  Ravcraft.  Genoa,  Nev.  (U.  S.  No. 
1,195,855;    Aug.    22,    1916.) 

STEEL— Method  of  Producing  Steel  and  High-Phosphorus 
Slag.  Anson  W.  Allen  and  Eugene  Guv  Lillv.  Birmingham. 
Ala.      if.  S.  No.  1,193,496;  Aug.  S,   1916.) 

TIN — Improvements  in  the  Electrolytic  Refining  of  Tin. 
American  Smelting  and  Refining  Co.,  New  York,  N.  Y.  (Brit. 
No.    11, sis    of   1915.) 

TIN — Process  for  Removing  Iron  from  Tin  Ores.  Giinzel 
von  Rauschenplat,  Steglitz,  Germany,  assignor  to  Parilla  Ltd., 
London,  England.      <  U.  S.  No.  1,196.049;  Aug.  29,   1916.) 

TITANIC  OXIDE— Method  of  Treating  Titanic  Oxide. 
Auguste  J.  Rossi  and  Louis  E.  Barton,  Niagara  Falls,  N.  Y.. 
assignors  to  The  Titanium  Allov  Manufacturing  Co.,  New 
York.  N.  Y.      (V.  S.  No.   1.196,030:  Aug.  29,  1916.) 

TITANIUM  COMPOUND.  Auguste  J.  Rossi  and  Louis  E. 
Barton.  Niagara  Falls.  N.  Y..  assignors  to  The  Titanium  Alloy 
Manufacturing  Co.,  New  York,  N.  Y.  (U.  S.  Nos.  1,196,029  and 
1,196,031;    Aug.    29,    1916.) 
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A  Cad-mmiisiaifia  Ms^lh? 

During  the  last  two  years,  while  the  spelter  market 
has  been  so  greatlj  excited,  there  has  been  an  extraor 
dinary  demand  for  superior  spelter  and  buyers  have 
emphasized  the  desirability  of  a  minimum  contenl  ol 
cadmium.  Extremely  fine  points  have  been  drawn.  Cer 
tain  brands  of  spelter  thai  in  lead  and  iron  (/(intent  are 
imt  inferior  to  the  premier  have  tailed  to  come  into  the 
i  lass  of  high-grade  spelter,  owing  to  the  presence  of  a  few 
hundredths  of  a  per  rent,  of  cadmium,  and  have  therefore 
been  rated  as  high-grade  intermediate,  realizing  a  price 
far  below  that  of  high-grade  although  far  above  thai  of 
brass  special.  Producers  have  striven  to  supply  spelter 
free  or  nearly  free  from  cadmium,  owing  to  the  demands 
of  buyers.  So  long  as  the  latter  were  willing  to  pa] 
largely  tor  a  refinement,  it  was  not  for  the  producer  to' 
question  whether  the  refinement  was  necessary  or  not. 
In  the  minds  of  manufacturing  experts,  however,  their 
has  long  been  a  donlit  whether  the  objection  to  cadmium 
is  well  founded,  and  whether  indeed  it   is  not  mythical. 

Many  years  ago-  long  before  anybody  dreamed  of  the 
recent  extraordinary  military  demand  for  spelter — the 
Journal  published  some  editorials  on  the  subject  of  cad- 
mium in  spelter  used  in  brass  making,  which  were  based 
mi  conferences  with  and  communications  from  a  considera- 
ble number  of  representative  brass  makers.  The  con 
elusion  was  reached  then  that  a  moderate  percentage  of 
cadmium — as  much  as  is  ever  found  in  any  American 
spelter — was  not  prejudicial  to  the  use  of  the  metal  for 
bra--  making.  Sin©  the  manufacture  of  cartridge  brass 
has  become  a  major  industry  we  have  been  told,  hov 
that  the  spelter  for  such  brass  must  not  contain  any  cad- 
mium.   The  latter,  it  is  said,  causes  the  brass  to  d 

orate  in  storage,  to  I le  porous,  likely  to  split,  etc. 

\\.  should  like  to  know  what  good  evidence  there  is  on 
this  subject.  None  has  come  to  cur  attention  beyond  the 
mere  assertion.  As  a  matter  of  fact,  cartridge  brass  has 
been  made  successfully  from  spelter  containing  0.3  to 
0.  \<<  of  cadmium.  indeed,  when  such  spelter  is 
there  is  no  cadmium  in  the  brass,  anyhow. 

Cartridge   bras-    i-   ordinarily   cast   at   a    temperature 
considerably  above   the   boiling    point  of  zinc,  which    is 

far    above    the    boiling     il     of    cadmium,    and    the 

latter  element  naturally  eliminates  itself.    The  si 

lul  analytical  work  on  bra—  made  from  spelter  i 
0.3  tn  0.l'/f  cadmium  does  not  shovi  a  trace  of  cadmium, 
either  qualitatively  or  quantitatively,  in  the  alloy.    If  any 
reliable   chemist    has    facts    to    the    contrary,   wc    should 
like  to  hear  from  him. 

Of  course,  when  spelter  containing  as  much  as  0 
of  .admium  is  used  for  bra-  mal  loss  in  melt- 

in-  is  increa  ist  so  much,  and  the  brass  maker 

does  not  like  to  pay  at  spelter  pri 

i-  going  to  lose  inevitably.     Bowever,  with  trifling  per- 
centage- of  the  impurity   thai  objection  is  minimized  and. 
anyway,  is  not  a  good  reason  for  the  paymenl 
premium  for  the  absence  of  it. 


I  f  cadmium  ca  to  remain  in  t  bich, 

as  pre\  inii-l  o  man- 

iderable  quantity  of  it — say  o.;.v,    and  up- 
ome  hardi  i  Furthermore,  cadmium 

i  hi  riii-  together  in  quantities  of  thai  n  a 
tude  render  the  brass  somewhal  sensitive  to  heat  I 
ments,  on  a  melting  poinl  of  alloy-  that 

may  be  formed.  to  be 

deliberately. 

The     Zinc   Committee  of  the   An  •      ety   for 

Testing    Materials    is   rerj    guarded   with    respect    ; 
statements   regarding  cadmium.     That  committee 
••There  is  very  little  doubt  inn   that  .admium  in  zinc  is 
very  injurious  fur  some  of  the  purposes  for  which  it   is 
n-c'l.  a- it  i  rder  and  much  more  brittle.  There 

is,  however,  considerable  difference  of  opinion  as  to  how 
far  these  undesirable  properties  persist  in  alloy-  made 
from   zinc   i  o  ium.     The   majority   of  the 

brass  makers  are  of  the  opinion  that  the  high  t<  mperature 
of  the  brass  pots  causes  so  much  of  the  cadmium  to 
volatilize  that  the  residual  amount  has  very  little  deleteri- 
ous effect.  .  .  .  We  have  no  reliable  informal  i 
present  showing  the  effect  of  small  amounts  of  cadmium 
on  the  alloy-,  and  the  •  this  point  is  extremely 

conflicting." 

There  is  no  doubt  that  even  a  minuti 
(admium  is  unpermissible  in  spelter  that  i-  to  be 
for  making  ornamental  castings — "slush  eastings"  as 
are  called  a  .     Spelter  that  is  practically  free 

from  (admium  is  also  required  for  galvanizing  telegraph 
and  telephone  wires  that  are  to  withstand  sharp  bending 
when  making  the  'lineman's  splice,"  for  it  has  been 
found  that  otherwise  the  coating  cracks  and  peels  off  the 
joints.  Fox  -beet-zinc  rolling  also,  cadmium  in  - 
is  undesirable,  causing  such  severe  cracking  that  metal 
ining  much  of  it  is  not  economical.  The  objection- 
abilitj  of  cadmium  Eoi  those  three  purposes  has  been  well 
established.    Beyi  has  been  firmly  estab- 

lished.     Nb]  Iter  herein   men- 

tioned is  a  military  use.     We  should  like  to  hear  from 
military  engineers  why  they  are  so  insistent  upon 
spelter  very  low  in  cadmium  and  what  they  do  with  it. 


<Cs''snnvndlain\g»  ©if  Flotations 
Goiaceirii  folates 

The  problem  of  cyaniding   flotation  -   has 

demically    a    number    of   times    in    the 
technical    press,   hut    no   om  into 

it    thoroughly  on   an  aental    basis.     T 

en  no  occasion  to 
the    matter    in    other   than    a  I    light.      [1 

course,  that  some  day  the  problem  will 
have  !-  but  the  n 

had  not  yet 

In  1  -        3  the  greater  portion  of  ores  t. 

by  flotation  have  been  copper,  lead  and  zinc,  whi 
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applications  to  silver  or  gold  ores  have  been  noted,  and 
even  in  these  eases  the  situation  has  been  close  enough 
to  smelting  plants  so  that  there  would  be  no  difficulty 
in  shipping  the  material  produced — a  cheaper  and  easier 
process  than  attempting  to  cyanide  it.  Should  notation 
be  adopted,  however,  by  isolated  plants  situated  far  from 
a  railroad  and  a  long  way  from  smelting  plants,  then 
the  problem  is  different  and  has  to  be  solved  on  its 
merit.  Particularly  is  this  the  ease  with  the  Mexican 
silver  mills,  where  silver  usually  exists  as  a  sulphide, 
the  whole  ore  heretofore  having  been  treated  by  the 
cyanide  process. 

The  experiments  upon  Santa  Gertrudis  ores,  showing 
that  flotation  is  a  decidedly  promising  process  for  those 
ores,  will  undoubtedly  stimulate  application  of  the  process 
at  many  other  .Mexican  plants.  In  many  eases  they  are 
too  far  from  smelting  plants  to  allow  of  economical 
shipment,  so  that  the  problem  of  cyaniding  the  concen- 
trates produced   must  he  solved. 

The  first  problem  in  cyaniding  flotation  concentrates — 
in  fact,  the  only  one — will  be  a  decision  as  to  whether 
contained  oils  will  be  detrimental  to  cyaniding.  If  they 
are,  they  will  have  to  he  eliminated  by  some  means, 
whether  by  roasting  or  by  washing  out  with  hot  water  or 
alkaline  solutions.  After  that,  the  cyaniding  of  flota- 
tion concentrates  becomes  the  same  as  the  cyaniding  of 
any  other  concentrates.  Such  work  has  been  successfully 
done  at  many  places,  and  there  is  no  reason  to  believe 
it  cannot  be  done  with  flotation  concentrates,  once  the 
question  of  what  effect  the  oil  has  in  the  matter  is 
settled. 

Tlh©  Tsissaiftnoinv  of  Bri&aslh 

It  has  previously  been  suggested  that  the  effect  of  the 
super-tax  on  mining  companies  with  head  offices  in  Great 
Britain  and  in  other  warring  countries  might  result  in 
a  change  of  domicile,  particularly  for  companies  in  which 
there  are  large  foreign  interests.  A  case  in  point  has 
just  come  to  our  notice.  Aramayo  Prancke  Mines,  Ltd., 
has  decided  to  move  its  main  office  from  London  to 
Geneva,  Switzerland.  This  company  has  important  mines 
in  Bolivia  and  produces  silver,  tin,  tungsten,  bismuth  anil 
copper.  As  some  of  the  principal  shareholders  reside  in 
other  places  than  in  England,  it  was  felt  that  the  super- 
tax resulting  from  the  war  was  hardly  justified  in  its 
application  to  these  holdings,  notwithstanding  that  the 
company  is  a  registered  British  corporation.  In  making 
the  change  in  headquarters,  various  neutral  countries  were 
considered,  including  Spain  and  Argentina:  in  the  for- 
mer the  laws  were  found  to  l>e  unsatisfactory,  while 
Buenos  Aires  was  discarded  as  being  too  far  from  the 
market  lor  the  company's  products.  Switzerland  offered 
all  the  advantages  of  other  neutral  countries,  besides  fav- 
orable laws,  practical  political  isolation  and  comparative 
impregnability. 

There  may  he  a  sentimental  or  patriotic  objection  on 
the  part  of  British  shareholders  to  removing  the  head- 
quarters of  the  companj  to  Switzerland,  but  as  a  matter  of 
fact  there  will  hi'  a  slighl  financial  benefit  to  them  in  this 
change,  inasmuch  as  the  heavy  war  taxes  will  not  be  de- 
ducted in  Switzerland  from  the  general  profits  available 
tor  dividends,  though  British  holdings  will  of  course  still 
be  subject  to  income  tax  and  dividends  will  he  paid,  as 


heretofore,  ex-income  tax.  It  seems  unlikely  that  any 
companies  operating  in  the  warring  empires  will  be  able 
to  change  their  headquarters  to  elude  taxes,  as  it  is 
probable  that  such  a  movement  would  be  prohibited  or 
new  regulations  enforced  to  collect  the  equivalent  taxes 
at  i  he  source  of  production.  However,  in  the  ease  of 
companies  operating  in  foreign  countries  and  in  which 
there  is  a  considerable  foreign  interest,  there  are  sound 
reasons  lor  the  change  of  headquarters. 

Cfoviiasv.  as  aim  ExqpoirfteE*  of 
Ores  aiadl  Metals 

The  report  of  exports  from  China,  as  given  by  the 
Imperial  Maritime  Customs,  .shows  some  interesting 
things  as  to  how  that  country  is  gradually  entering  the 
markets  of  the  world  with  its  exports  of  ores  and  metal. 
Most  important,  in  point  of  value,  is  tin,  the  exportation 
of  which  in  1015  amounted  to  8,825  tons,  compared  with 
7,948  tons  in  the  previous  year.  Next  in  importance  is 
antimony.  Of  the  metal  there  was  exported  in  1915, 
25,746  tons,  compared  with  21,648  in  the  previous  year. 
On  the  other  hand,  the  exportation  of  ore  declined  from 
5,47!)  tons  in  1914  to  1,843  tons  in  1915,  this  reflecting 
the  increased  tendency  of  the  Chinese  to  smelt  their  ore 
at  home.  China  has  now  become  the  most  important  of 
the  world's  producers  of  antimony. 

China  is  making  small  exports  of  iron,  lead,  lead  ore 
and  quicksilver,  but  she  imports  a  great  deal  more  lead 
than  she  exports,  and  she  imports  a  good  deal  of  copper, 
which  she  does  not  export  at  all.  The  Chinese  imports 
of  iron  and  steel  are  chiefly  the  manufactures  thereof. 
Very  interesting  is  the  report  respecting  zinc.  Of  zinc 
ore  there  was  exported  8,126  tons  in  191  1  and  9.115  tons 
in  1915;  of  spelter,  342  tons  in  1914  and  2,566  tons  in 
1915;  of  all  other  forms  of  zinc,  2,175  tons  in  1914  and 
9,872  tons  in  1915.  Respecting  the  last  we  do  not  under- 
stand what  forms  of  zinc  are  meant.  The  fact  that  China 
should  be  exporting  any  zinc  is  interesting.  Probably  it 
conies  from  the  small  native  furnaces,  the  prototypes  of 
the  art,  that  we  have  mentioned  in  recent  articles.  Japan 
has  already  become  a  rather  important  producer  of  spelter. 
China  may  become  so  in  the  not  distant  future.  The 
enterprise  of  the  leading  Chinese  mining  and  metallurgi- 
cal men  is  well  exemplified  by  the  fact  that  they  produce 
antimony  by  better  methods  than  prevail  anywhere  except 
at  a  \'v\y  works  in   France. 


Fos'ea^mi  Hia^'estameE&&s 

Foreign  mine  owners  in  Mexico  are  now  threatened 
with  a  new  danger  by  Cavranza,  who  proposes  to  increase 
to  a  confiscatory  rate  taxes  on  developed  mines  in  certain 
districts  if  not  put  into  operation  within  60  days,  the 
ostensible  purpose  being  to  give  employment  to  idle 
Mexicans.  American  companies  have  appealed  to  the 
Mate  Department  to  protest  against  the  new  decree,  but 
what  good  is  going  to  do?  There  is  not  a  company  own- 
ing  a  mine  in  Mexico,  we  venture  to  say,  that  would  not 
like  to  work  it  if  it  dared. 

In  no  similar  period  in  the  history  of  the  United  States 
has  so  much  legislation  been  enacted  with  the  possibility 
of  such  far-reaching  effect  on  the  foreign  relations  and 
trade  of  the  country  as  in  the  last  two  weeks,  says  a  con- 
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temporary.  This  legislation  is  in  the  Shipping  Board  law, 
passed  b\  Congress  Aug.  30  and  signed  by  the  President 
on  Sept.  i.  and  in  the  Omnibus  Revenue  bill,  passed  by 
Congress  Sept.  8  and  now  awaiting  the  signature  of  the 
President. 

We  believe  it  is  true  that  the  present  administration 
has  been  making  strruin.ii-  efforts  to  extend  American 
trade  iii  foreign  countries.  Suppose  it  succeeded  in  doing 
-ii  within  a  year,  and  then  in  some  country— Bceotia,  le1 
ii-  say— anarchy  developed — like  that  in  .Mexico — would 
it  tell  American  investors  that  they  went  there  at  their  own 

risk  and  there  he  nothing  to  (Id  aliniit   it? 


A  cargo  of  copper,  which  was  said  to  be  the  largesl 
ever  shipped  line,  was  brought  into  this  port  yesterday 
by  the  American  steamer  "Sherman,"  on  her  arrival 
from  Valparaiso,  Antofagasta  and  Cristobal,  say-  the 
New  York  Sun,  Sept.  IV.  1916.  The  shipment,  which 
consisted  of  refined  product,  was  valued  at  more  than 
$4,000,000.  It  weighed  5,500  tons  and  was  shipped  in 
eare  of  the  American  Smelter-  Steamship  Co. 

The  romance  of  mining,  like  the  glamor  of  soldier- 
ing-, is  rapidly  becoming  a  thing  of  the  past.  On  Sept. 
14  prohibition  was  adopted  in  the  Yukon  Territory  by 
popular  vote,  and  it  is  noted  with  some  surprise  that  the 
largest  majorities  in  its  favor  were  in  the  mining  districts. 
The  disappearance  of  the  typical  miner  of  the  old  school, 
as  depicted  by  Bret  Harte  and  Service,  recklessly  blow- 
ing in  his  gold  dust  in  the  saloons,  dancehouses  and  gamb- 
ling dens,  is  doubtless  due  to  the  exhaustion  of  the  placer 
mines  and  the  adoption  of  modern  methods  under  which 
the  working  miners"  possibilities  of  sudden  enrichment 
have  vanished. 

v 

Two  mining  scholarships,  said  to  be  the  first  of  the 
kind  in  England  and  worth  t'liO  a  year  each,  are  to  be 
established  by  the  Weardale  Lead  Co.  According  to  the 
Financial  Times,  the  object  is  to  combine  university 
training  with  a  year'-  practical  work,  calculated  to  ad- 
vance  the  student  in  the  knowledge  of  mining  engineer- 
ing. One  of  the  scholarships  is  at  the  Royal  School  of 
Mines  and  the  other  at  Armstrong  College,  Newcastle. 
The  Weardale  Lead  Co.  owns  a  lease  of  lead  mine-  and 
smelting  works  near  Weardale,  Durham,  and  produces 
about  -1,000  tons  of  pig  lead  yearly.  The  lease  embraces 
an  area  of  SO  sq.mi.  and,   is  for  sixty  years  from    1883. 

In  a  crowd  of  job  "rustlers"  surrounding  a  Butte  shaft 
the  other  day  stood  a  typical  Swede.  Inwardly  concerned 
as  to  how  he  should  hold  down  a  job  if  successful,  lie  was 
intently  observing  the  details  of  work  about  the  shall. 
In  the  pursuit  of  such  useful  details  as  might  i  "me  handy, 
lie  followed  a  trammer  as  In-  pushed  a  car  of  waste  to 
the  dump.  The  trammer  was  apparently  nervous,  for 
the  ear  under  observation  escaped  his  control  and  went 
over  the  dump  just  a-  the  foreman  came  along.  With 
characteristic  Celtic  decision,  the  boss  promptly  fired  the 
trannner  mi  the  spot  and  grabbed  the  first  man  handy 
to  till  his  place.  So  the  Swede  suddenly  acquired  a  job. 
and  the  foreman  headed   for  the  office  in  blissful  a 


,    A  half-hour  later  that  was  rudely  jolted 

by  hearing  at  his  elbow  in  Swedish  drawl,  "  \ 

i  i    lee, ll,-  wagons?"    Ila-tv  in- 

Ivtened  the  boss  that,  working  true  to  his 

'  observation,   the  Swede   had    loaded   all   the  cars  at 

the  shaft  one  h,   mi,'  and   pushed   them  over  the  dump. 

:•: 

The  author  of  an  article  in  th,  ./,,,.  time 
ago,  made  use  of  the  metaphor,  "between  the  devil  ami 
the  deep  sea,"  but  -aid  that  a  mill  operator  was 
"literally''  in  that  position.  This  called  forth  a  protest 
i    England,  in   the  following  form: 

"If   he   was   literally    there,   both   devil   and   deep   sea 
must  have  been  visible.     Yon  should  have  given  a    i 
graph — an   authentic   likeness  of  Satan   would   he   inter- 
esting.    Seriously,  when   I  see   people  misuse  the  word 
'literally'    in    this    way,    I.    a-    part    owner  of  tin-    El 
language,    feel    as    if    someone    had    used    my    best    razor 
to  chop   firewood.      For  there   is,   literally,    no  other  word 
which  can  do  the  work  of  'literally.'  and   habitual    D 
of  it  threatens  to  leave  us  with  no  word  at  all  to  do  its 
work.     For  instance,   in  most  quarrels  'there  an-  faults 
on  both  sides'  metaphorically,  but  at   the  Menai  Straits 
i  here  are  literally  'faults  on  both  sidi  -."  geologii  al  faults," 

Verj  Hue  I, ut.  isn't  the  example  a  little  "faulty''? 
How  many  kinds  of  faults  are  there,  and  isn't  one  ju-t 
as  "literal"  as  the  other?  However,  "he  to  her  faults 
a  little  blind  !" 

:■■: 

An  ex-mining  broker  was  being  bombarded  with  .. 
mints  from  a  man  who  had  read  the  article  of  a  prominent 
economist  on  condition-  after  the  war.  says  the  Evening 
Post.    After  the  mini  had  finished,  the  ex-mining  bn 
little  suspected  of  entertaining  thoughts  on  anythinj 
side  hi-  narrow  held,  replied  :   "You  have  omitted  tl>- 

important  econ i<   effei  t  of  the  war.     1  mean  it-  effect 

on  character.  You  will  remember  that  before  our  Civil 
War  the  South  was  in  a  backward  state,  and  even  the 
North  was  not  -ii  greatly  advanced  industrially.  But 
when  the  armies  of  the  South  ami  North  were  mobilized, 
there  came  nit, i  those  armies  men  who  had  followed  a 
plow  or  had  stood  behind  a  counter  in  a  -mall  shop.  These 
men  were  ru-ti,  s;  many  of  them  had  ability,  a  few  of 
them  had  genius:  hut  that  ability  and  that  genius  had 
lain  dormant,  because  the  men  were  tied  to  their  daily 
routine  or  lacked   the   -  start   afresh.     The  war 

In, ike  violently  into  this  routine:  contact  with  men  from 
other  parts  of  the  country  tore  d,,wn  provincialism; 
the  men  learned  of  other  opportunities;  and  when 
the    war   came    to   a    close    these    men    were    compelled 

to  make  a  fresh  start.  They  did  it.  They  went 
West.  They  built  up  the  railroads.  They  started  new 
enterprises.  Thej  ii.nl  gained  the  courage,  the  i, 
which  formerly  they  had  lacked.  The  same  thing  is 
happening  in  Europe.  Rustics  are  fighting  side  by  side 
with  men  of  I  in-  ■  most  I :  met  bavi  trai  eled 
farther  from  home  than  they  have  ever  been  before.  ■ 
are   no   longer    rustics;   they   are   cosmopolitan-.      - 

nil.  largely  agricultural  country  like  Russia  this 
means  much.  1  should  not  he  surprised  if  after  the  war 
we    were    to    see    in    these    countrn  moral    and 

intellectual,  which  must  ultimately   bi 
awakening.     What  that  will  mean   for  our   indi  -:i  f  and 
our  foreign  trade  it  is  difficult  to  say,  bu1  will 

not.  he  .-mail.'' 
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1.1... Ml  E.  LeDiic  has  gone  to  Vanadium,  Colo.,  from  Ariz. 
C.   V.  Rodes   has   gone   from   Joplin,    Mo.,    to   Charleston, 


Va. 


D.   P. 


in    New-    York 


Oc- 


Mo., 


at   Ray, 


low    located    at    Tulsa, 


Mitchell    is    expected    to    arrivi 
tober. 

Elwin   L..    Smith    recently    at    Granbj 
Arizona. 

G.   H.    Cox    lately    at    Holla,    Mo.,    is 
'  tklahoma. 

B.  S.  Harrold  is  now  at  Westover,  Va.  He  was  recently  at 
Skagway,    Alaska. 

Ellnrd  W.  I'arson  is  now  witli  the  Alpine  Quicksilver  Min- 
ing- Co.  at  Hernandez,  Calif. 

H.  H.  Knox  is  about  to  sail  for  England,  whence  he  will 
go  to  Siberia  on  professional  work  thai:  will  occupy  him  about 
three    months. 

Arthur  K.  Adams,  recently  of  El  Paso,  Tex.,  has  been  ap- 
pointed geologist  for  the  Andes  Copper  Co.  and  has  sailed  for 
Chaiiaral,  Chile. 

Edwin  S.  Berry,  who  has  joined  Pope  Veatman  as  a  part- 
ner, sailed  for  Peru  Sept.  Hi  in  connection  with  mine  examina- 
tion work   in   that  country. 

\V.  H.  staver  has  moved  his  office  to  1412  Massachusetts 
Ave.,  Washington.  D.  C.  Mr.  Staver  has  been  examining  min- 
ing properties  near  Silver  Plume,  Colo. 

Freil  Hellman.  general  manager  of  the  Chile  Copper  Co., 
has  been  appointed  consulting  engineer  by  the  firm  of  Gug- 
genheim  Brothers,   succeeding   Pope   Yeatman. 

Samuel  D.  Nicholson,  manager  of  the  Western  Mining  Co., 
Leadville,  who  has  been  a  candidate  for  the  republican  nomi- 
nation for  governor  of  Colorado,  was  defeated  at  the  state  pri- 
maries. 

Lyon  Smith  has  resigned  his  position  as  metallurgist  with 
the  Snyder  Electric  Furnace  Co.,  of  Chicago,  to  become  as- 
sistant superintendent  for  the  River  Smelting  and  Refining 
Co.,  Florence,   Colorado. 

t;.  H.  Cunningham  lias  resigned  his  position  as  superintend- 
ent of  construction  with  the  Anaconda  Copper  Mining  Co.  to 
become  chief  engineer  for  the  Electrolytic  Zinc  Co.,  of  Aus- 
tralia, at  Hobart,  Tasmania. 

Professor  Lawrence  Martin,  of  the  University  of  Wisconsin, 
assisted  by  F.  T.  Thwaites.  had  a  class  of  22  men  doing  field 
work  in  geology  and  geography  in  the  Devil's  Lake  region 
i  Wis. ).   during   the   month   of  August. 

W.  I..  Honnold,  the  well-known  mining  engineer,  who  has 
been  assisting  Mr.  Hoover  in  the  Belgian  relief,  has  come  to 
New  York  to  succeed  Capt.  J.  F.  Lucey  as  director  of  the 
Commission  in  America.  Mr.  Honnold  is  quoted  as  saying: 
"If  the  children  of  Belgium  and  northern  France  are  to  grow 
to  healthy  maturity,  they  must  be  provided  with  more  food 
than  is  now  supplied  to  them,  and  to  this  end  the  Commission 
for  Relief  in  Belgium  will  soon  ask  the  people  of  tne  United 
States  to  give  at  least  $1,000,000  monthly  toward  the  cost  of  a 
special  meal  which  will  l.e  served  every  day  in  the  schools." 
Just  before  he  sailed  for  America,  Mr.  Honnold  inspected  con- 
ditions in  the  occupied  areas  and  he  says  that  the  Commis- 
sion must  increase  its  activities  o.i  behalf  of  the  children,  and, 
particularly,  must  combat  an  alarming  increase  of  tuber- 
cular troubles  among   both   children   and   adults. 


Alexander  Watson  Bluck  died  at  liis  home  in  Pittsburgh, 
Sept.  17.  aged  <;:•  years.  !!•■  was  born  and  educated  in  Pitts- 
burgh and  was  activi  1  i  ngaged  in  steel  manufacturing  until 
his  retirement  from  busini  S;  a  Eew  years  ago.  He  was  for 
2"  years  with  the  Park  Brothers  Steel  Co.,  being  general  man- 
age] for  a  large  part  of  the  time.  He  was  one  of  the  organ- 
izers of  the  Pittsburgh  Cru.  ible  Steel  Co.,  and  for  some  years  a 
director.      He  was  a  !  tin     Pittsburgh   Club  and   was 

connected    with    several    charitable    organizations. 

John     V.    Beekman,     Cor  ..us    connected     with     the 

Lidgerwood  Manufacturing  Co.,  died  at  his  home  in  Plainfleld, 
X.    J..    Sept.    11.    aged  Mr.    Beekman    was    born    at 

Somerville,  N.  J.     About  .aged   in  the   manufacture 

of  rotary  engines,  pumps,  etc..  being  a  member  of  the  firm  of 
r.dm   A.  Lighthall.   Beekman   &  Co.,   with  works  at  Imlay   St., 


Brooklyn,  N.  Y.  This  company  was  absorbed  by  the  Lidger- 
wood Manufacturing  Co.  in  1873,  Mr.  Beekman  assuming 
charge  of  the  works  of  that  company.  He  was  the  inventor  of 
many  improvements  in  hoisting  engine  design.  Mr.  Beekman 
gradually  withdrew  from  active  participation  in  business 
about  10  years  ago,  devoting  his  later  years  to  outdoor 
pleasures,  becoming  an  enthusiastic  motorist  and  golfer,  being 
a  member  of  several  golf  clubs,  and  a  familiar  figure  on  the 
golf  course  at  Pinehurst,  N.  C,  where  he  spent  his  winters. 
For  many  years  Mr.  Beekman  had  been  a  member  of  the 
American  Society  of  Mechanical  Engineers.  His  death  is 
keenly  felt  by  his  surviving  family,  and  by  many  of  the  men 
with    whom    he    was    formerly    associated. 


SOCHETIIES 


National  Safety  Council — The  annual  meeting  and  congress 
will  take  place  in  Detroit  Oct.  17  to  20.  We  have  received  a 
copy  of  the  program  —  40  pages  long — and  containing  the 
names  of  140  speakers.  The  development  of  the  Council's 
work  has  indicated  the  need  for  intensive  study  of  the  prob- 
lems of  various  industries,  so  that  the  main  feature  of  the 
meeting  this  year  is  Sectional  conferences.  For  instance,  the 
Mining  Section  will  meet  Oct.  Is  and  i;i.  with  H.  M.  Wilson  of 
Pittsburgh  as  chairman  and  H.  M.  Wolflin  of  the  Bureau  of 
Mines  as  secretary. 

Institute  of  Metals — At  the  annual  meeting  in  London, 
Sept.  2ii.  Sir  George  T.  Beilby  presided  and  the  following 
papers  were  read  and  discussed:  (1)  "The  Allotropy  of  Sil- 
ver." By  Dr.  W.  D.  Helderman,  Utrecht  University,  Holland. 
(2)  Note  on  "Cadmium  in  Spelter."  By  W.  R.  Ingalls.  New- 
York.  (3)  "The  Annealing  of  Arsenical  Brass  containing  61 
and  62. r,  •",  of  copper.  A  Study  of  the  Structure  and  Proper- 
ties Developed  by  Varying  the  Rate  of  Cooling  within  the 
Transformation  Range."  By  C.  H.  Mathewsoii  and  E.  M.  Thal- 
heimer,  Yale  University,  U.  S.  (4)  "The  Development  of  the 
Spelter   Industry."      By    Ernest  A.   Smith,    Sheffield,    England. 


From  Sept.  5  the  offices  of  the  Pacific  Tank  and  Pipe  Co., 
the  National  Mill  and  Lumber  Co.  and  the  Mercantile  Box 
Co.  are  again  at  the  old  location,  No.  31S  Market  St.,  San 
Francisco. 

The  Bremiaii  Engineering  Co.,  Chicago  announces  that  the 
business  has  been  incorporated  under  the  name  of  the  Bren- 
nan  Wahl  Co..  consulting  engineers.  Daniel  A.  Brennan  is 
president;  Andrew  G.  Schneider,  vice-president;  Henry  R. 
Wahl.   secretary- treasurer. 

Hammond  Iron  Works,  Warren,  Penn..  has  made  an  ar- 
rangement with  Wonham,  Bates  and  Good,  17  Battery  Place,' 
New  York,  by  which  the  latter  represent  the  Hammond  Iron 
Works  in  Cuba,  Argentina,  Brazil  and  British  Columbia.  The 
Hammond  Iron  Works  manufactures  steel  tanks  and  general 
steel    plate    work. 


TIRADE-   CATA1LOQS 


Jan  Crushers.  Travlor  Engineering  &  Mfg.  Co..  Allentown, 
Penn.      Bulletin   J-l.      Pp.    22:    7x9%    in.;,  illustrated. 

Pelton-Dohle  Centrifugal  Pumps.  The  Pelton  Water  Wheel 
Co.,  San  Francisco,  Calif.  Bulletin  No.  9.  Pp.  8;  0x9  in.; 
illustrated. 

Welding  and  Cutting  Equipment.  Searchlight  Co.,  415  Kar- 
pen  Building.  Chicago.  111.  Catalog  No.  12.  Pp.  22;  6x9  in.; 
illustrated 

Grinding  Machinery.  Colorado  Iron  Works  Co..  Denver, 
Colo.  Pamphlet  No.  31.  Pp.  32;  6x9  in.  Describes  ball  and 
tube  mills,  grinding   pans,  etc. 

"Ironelad-l'.viile"  Battery  for  Storage  Battery  Mine  and 
Industrial  Locomotives.  The  Electric  Storage  Battery  Co., 
Philadelphia,  Penn.  Bulletin  Xo.  159.  Pp.  8;  8x10%  in.; 
illustrated. 

Burd  Piston  Ring  Directory.  Kurd  High  Compression 
Ring  Co.,  Rockford,  111.  1916  Edition  of  piston  ring  sizes 
for  automobiles,  truck's,  tractors,  engines,  etc.  Pp,  ISO; 
I  !  !  x6  !  ■    in  ;    illustrated. 

"Better  Electric  .Motors.''  S.  K.  F.  Ball  Bearing  Co.,  Hart- 
tor.  I,  Conn.  This  is  the  title  of  a  pamphlet  which  describes 
the  application  of  S.  K.  F.  bearings  to  electrical  machinery. 
Pp    62;   6x9   in.;   illustrated. 

Fuel  Oil  Appliances.  W.  S.  Rockwell  Co..  50  Church  St.. 
New  York.  Bulletin  No.  31.  Pp.  28;  8%xll  in.  This  contains 
considerable  information  on  the  burning  and  handling  of  fuel 
oil    which   ought    to   be    useful   to   those   interested. 
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S  \\     I'll  \M    ls<  II Sept.    13 

(ioiil   Dredging  In  Active  I I    th<    California    fields  and  a 

number  of  the  established  companies  are  adding   to  their  gold 
fleets.    Construction  on  Tuba  No.  16  is  to  be  started  this  month 
and    Pacific   No.   5,   a   Guggenheim   boat,   near  Smartsville,   ha 
been  launched  and  construction   is  going   forward,     The  Gug 

genheim  interests  are   prospecting  some  ground   on   the  i h 

fork  of  the  American  River,  near  Auburn.  The  situation  on 
middle  fork  of  the  American  River,  near  Auburn,  where  a 
Guggenheim  dredge  and  the  Povcrtj  Plat  dredge  are  operal 
ing.  Is  worth  looking  into  a  fain.  At  Chico  a  Guggenheim 
dredge  and  the  Wade  dredge  are  operating.  At  Oroville,  the 
Natomas  Co.  has  started  prospecting  the  tailings  with  a 
view  of  ascertaining  whether  ii  will  be  worth  while  to  re- 
dredge  a  part  of  the  Oroville  Held.  Ai  Natoma,  old  No.  1, 
which  is  being-  rebuilt,  is  nearly  ready  for  commission:  No.  4 
which  was  reconstructed  with  two  tailing  stackers  has  been 
Improved  and  is  now  successfully  doing  the  work  of  reclama- 
tion; a  number  of  Natomas  dredges  are  being  equipped  with 
Neill  jigs  in  accordance  with  the  installation  on  No.  7:  this 
boat   turned   over  a   while  ago  but  has  since   been   righted. 

BUTTE — Sept.  14 

Anaconda's  New  Zinc  Plant  at  Great  Falls  was  sufficiently 

completed  to  place  the  first  section  of  the  electrolytic  refinery 
in  operation  on  Sept.  11.  Construction  was  begun  last  De- 
cember and  could  have  been  completed  in  August,  but  for 
delay  in  delivery  of  machinery  and  steel.  When  completed 
the  plant  will  have  a  capacity  of  70.onn.000  lb.  of  zinc  annu- 
ally and   will   have   cost   about   $2,000,000. 

Supply  of  Labor  Is  More  Plentiful,  with  the  advent  of  cold 
weather.  The  usual  rush  of  men  into  Butte  has  begun.  Every 
day  the  line  of  "rustlers"  at  the  various  mines  is  lengthening 
and  more  men  are  seeking  jobs  at  present  than  at  any  time 
for  months.  Many  of  the  rustlers  are  old-time  miners  who 
during  summer  work  in  the  hayfields  for  the  sake  of  be- 
ing out  in  the  open.  These  men,  as  a  rule,  get  their  places 
back.  But  among  the  applicants  are  hundreds  of  men  who 
have  never  been  in  a  mine  and  have  drifted  into  Butte,  at- 
tracted by  the  prevailing  high  wages  and  in  the  hope  of  find- 
ing employment  in  the  mines.  As  there  are  plenty  of  men  in 
Butte  for  the  work  now  being  done,  the  influx  of  job  seekers 
has  swelled  the  number  of  unemployed  and  unemployable  in 
Butte   to  a  high   point. 

The  Mine  Experiment-Station  Site  for  the  Northwest  still 
remains  undecided.  While  no  definite  announcement  has  been 
made  as  to  the  final  location  of  the  station,  Butte  is  among 
the  sites  under  consideration,  offering  as  it  does  besides 
local  advantages,  the  laboratory  facilities  and  other  equip- 
ment at  the  School  of  Mines  as  well  as  the  aid  of  the  students. 
Those  in  charge  of  the  station  would  find  these  advantages 
of  great  assistance  in  carrying  on  the  work  contemplated  by 
this  department  of  the  government.  Moreover,  the  many 
interesting  problems  to  be  solved  every  day  in  the  normal 
operations  of  the  Butte  mines  and  the  reduction  works  at 
Anaconda  and  Great  Falls,  would  present  a  constant  stimulus 
for  most  interesting  research  work.  While  Butte  is  too  busy 
with  its  own  multitudinous  tasks  to  make  a  formal  campaign 
to  obtain  the  station,  if  selected  as  the  site,  it  wil  give  its 
hearty  support  to  those  in  charge  of  the  station. 

Barnes-King  Prospects  are  again  interesting  stockholders 
who  have  had  a  long  period  of  gloom.  Officers  of  the  Barnes- 
King  Development  Co.  are  well  satisfied  with  conditions  at 
the  properties  and  the  showing  made  in  the  new  mines,  but 
the  passing  of  the  dividend  and  the  decreased  earnings  shown 
by  the  monthly  statements  ore  not  so  encouraging  to  stock- 
holders. The  last  report  shows  that  the  estimated  value  of 
the   bullion   produced    in    August    was    $330,000   from    2,511    tons 

of  ore.    the    North    Mocca      I  i  elding   $1  from    1.713 

tons  and  the  Piegan-Gloster  and  Shannon  mines  $18,000  from 
1.300  tons  of  ore.  There  has  been  no  improvement  in  the 
bottom  workings  of  the  North  Moccasin,  where  the  vein  has 
been  narrow  and  of  low  grade  for  several  weeks,  but  it  is 
stated  that  the  showing  in  the  upper  workings  is  better 
than  a  month  ago.  The  winze  from  the  500-ft.  level  of  the 
Gloster  was  unwatered  ami  the  498  ft.  of  old  workings  at  the 
bottom— 300  ft.  below  the  500-ft.  level — were  cleaned  up  and 
sampled,    but    the    appearances    w^ere    not    encouraging.      The 


Irlfl    mi    i  hi     ioo    v.  as   'h  iven    in  ii     dui  Ing    the   - 

for  the   last   30  ft.   il .-.  Idth 

of  4%   ft.     Tl  ,i.ii   mine   is   In 

atlon                        :    production    from   the  property   may  now    be 

expecti  ,i     ai  cordini      to  ment.      The    wagon 

" '"    thi     '-\  1,1,'A    Wilson    mine  to   the   county    road,   a 

instance   of  3   ml.,    has    bi                            i  and      hlpi 
from   i  ii:ii   pi  opi  "      began    on    -  ep1     I 

nt     the    old         i          '  i  loins    that    o 
North    Moccasin    in    the    Kendall    alsti 

DEN  \  i:h — Sept.    i-" 
Specimen   Identification   will    be  continued   ai    the  Colorado 
School  of  Mines,  bt  Ing  was  disci  in   s.-pt 

I.     A  yeai     igo  tl bllshed  a   fund   providing    to 

department    Eoi    testing  and   Identifylri  I    In  by 

prospectors.      During    the   first  than   5,000   sa 

and      pecimei  bus   classified    or   assayed.      The    d 

of  the  department   became  so 

be,n   exhausted   and    no  assaying   is   no  though 

specimens    will     be    identified    and    statements    will    be     .' 

erning    the    probable    commercial    value    of    each    sample 
submit  ted 

Tungsten      Mining    continue!  | dm 

i  touldei   i  ',,imi  y  altl  [amor  it  had 

a  yeai   a     >      1  i nl  i;  er  in  Boulder,  however,  reports 

that  his  office  still  does  a  heavy  business  in  tungsten  assays. 
This  indicates  that  prospectors  and  leasers  are  pa 
attention  to  the  grade  of  ore  they  select  for  shipment  and 
have  become  economical,  instead  of  profligate,  as  formerly. 
in  saving  and  seeking  only  high  grades.  The  Degge-Clark 
.tungsten  mill  in  Boulder  Cafion  is  operating  at  capacitj  al- 
though this  and  the  other  mills  do  not  turn  out  as  large 
quantities  of  concentrates  since  they  have  been  operating 
on  lower  grade  ores. 

Safety  Rules  for  the  Cripple  Creek  District  1  -,.  been  pub- 
lished   bj    Mine    [ns 01    M.   J.    McCarthy.      The   list    is  a   long 

one    and    includes,    among    other    requirements,    the    following: 
Winzes    and     raises     must     have    at     least     two    compart  i, 
hoisting    conveyances     must     not     be     filled      to      overflow 
wooden    buildings   must    never  be   erected    over   mine    mouths: 
ventilation    must    be   ample;    safety    clu 
and    automatic    engine-stops    must    be    Installed;    worked 
stories   parallel   to   working  stop.-    must    be   filled    with    •■• 
landings  at   not   to  exceed    20   ft.   apart    must    be    placed    in   all 
ladder  ways;  bulkheads  and  chain  ladders  must   be  provided  In 
bottoms   of  all   shafts   and    winzes   during    sinking;    solid    doors 
instead    of    guard    tails    must   be   erected    at   shaft   collars    ami 
at    shaft    stations. 

LEADVII.LK,    COLO Sept.    1.". 

Another  Gold  Dredge  is  t,,  he  install,, i  neai  Leadvllle.  John 
R.  champion,  former  superintendent  '•!'  the  Yak  Minim:. 
Milling  ami  Tunnel  Co.,  has  compli  ti  ■!  plan:  for  '!"'  operation 
of  a  ii''  mouth  of  low,-.  Gulch      Prospect    shafts  of 

from     In    to    15    ft.    in    depth    arc    reported    to    have    indicated 
values   of  4  5c.   to  $1.50  a  yard.     The   pi  curing  suf- 

ficient   v  iter    to    float    the    boat    is   now    del  enter- 

prise, but   Mr.  Champion  has  stated  that  this  will  be  taken  care 
of    in    some    way    within    the    coming    month.      The    Champion 
....  ,ii    be    'I"    second    to   entei    Lake  County.     The  boat 
now   being   operated    by   the    Perry   Ran  Dri 

on  Box  Creek  has  proved  to  be  a  remarkabli 

it  the  mouth  of  Iowa  Gulch   is  claimed  to  be  equal  to 
tb.it    b.ing  dredged   on   the  old   Derry   ranch. 

Sluicing    in   «  iiliiiirnin  Gulch  :il    Lead villi-  Is  again   in   prog- 

,-ess    bu  I  'V'-    is    quit  i  am    the    one    that 

the    settlement    of    this    district    a    half    century    ago. 

zinc    anil    lead    minerals    are    sought    and     gold    is    no 

longer    uppermost    in    the    thought     of    Leadvllle's 

'   group  of  Leadvill  I  I 

practicing    dentist,    has    1  the    alluvlals     in 

Icallj     w  ithin    the   city's   limits' 
l  round   has  been   handled   to  pro  made 

the   basis    for  successful   commer 

mall    scale    to    be    true.      These    men    have   a    long   lease 
fairly  large  tract  of  this  gulch  extending  from   b 
te    of    the    dismantled    Union     smeltery    up    to     the    big 
of  the  Colorado  Midland  R.R.     Beside  proving  the  value 
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of  the  loose  ground  by  test  pits  spaced  50  ft.  apart,  several 
carloads  of  concentrate  have  been  recovered  by  the  simplest 
kind  of  apparatus.  A  small  sluice  supplies  creek  water  for  a 
small  two-compartment  jig  into  which  is  fed  the  alluvial  ma- 
terial without  any  sorting  or  screening.  The  efficiency  is  low, 
the  concentrates  averaging  only  about  20%  zinc  and  6%  lead. 
Experiments  are  being  made  to  increase  the  capacity  of  the 
project  as  well  as  to  improve  the  recovery.  It  is  believed 
that  the  installation  of  simple,  standard  types  of  concen- 
trators and  some  devices  for  breaking  up  the  compacted 
gravel,  sand  and  minerals  will  be  sufficient.  Within  a  short 
time,  it  is  expected  that  a  steady  production  of  40%  zinc 
concentrates  will  be  the  result  of  this  project.  Three  dif- 
ferent types  of  jigs  have  been  tried,  each  machine  driven 
by  a  small  gasoline  engine.  The  minerals — sphalerite 
and  galena — unquestionably  came  down  the  gulch  from  the 
mills  near  the  portal  of  the  Yak  tunnel.  Interesting  facts 
concerning  this  "tertiary"  enrichment  are  that  the  sul- 
phide minerals  are  not  on  bedrock  and,  despite  their  exposure 
to  weather,   are  practically  unoxidized. 

Empire  Zinc  Co.  on  Oct.  1  will  take  over  the  active  oper- 
ation of  the  large  area  of  mining  property  purchased  last 
summer  from  the  Small  Hopes-Boreel  Mining  Co.,  including 
the  Robert  Emmet,  McCormick.  Ranchero,  and  Gonabrod 
claims  in  Stray  Horse  Gulch.  This  tract  is  in  one  of  the 
promising  sections  of  the  district;  since  the  draining  of  the 
territory  was  recently  completed  through  the  Wolftone  shaft 
by  the  Empire  Zinc  Co.  and  the  Western  Mining  Co., 
it  offers  unlimited  possibilities  for  deep  mining.  At  pres- 
ent the  Robert  Emmet  is  shipping  100  tons  of  high-grade 
zinc-lead  ore  daily.  It  is  stated  that  the  orebodies  now  open 
in  this  property  are  the  largest  in  the  district  with  the  pos- 
sible exception  of  the  Garbutt.  The  Empire  Zinc  Co.,  which  Is 
under  the  local  management  of  Charles  Eargler,  has  erected 
a  new  surface  plant  and  installed  new  electric-hoisting  ma- 
chinery at  the  McCormick  shaft.  A  request  has  just  been 
made  of  the  Denver  &  Rio  Grande  Ry.  to  lay  600  ft.  of  stand- 
ard-gage track  to  the  McCormick  to  handle  the  large  tonnage 
of  ore  that  is  to  be  shipped  beginning  early  next  month. 
After  all  preparations  have  been  completed  it  is  reported  that 
the  Emmet  and  McCormick  will  ship  a  combined  tonnage  ex- 
ceeding that  of  any  property   in  the  district. 

SALT  LAKE  CITY — Sept.  15 
I  tali  Coal  Mines  are  at  present  receiving  more  orders  than 
at  any  time  in  three  years,  according  to  production  reports 
being  received  by  J.  E.  Pettit.  state  coal-mine  inspector. 
Difficulty  is  experienced  by  some  of  the  mines  in  getting 
enough  cars  to  move  their  output.  Prices  of  coal  recently 
submitted  by  Salt  Lake  dealers  to  the  board  of  education 
were:     Lump,   $5.75;  nut.   $5.25;   screened   slack,   $3;  dust,  $2.50. 

The  Cotton  woods  and  American  Fork  are  receiving  more 
attention  from  the  United  States  Geological  Survey.  P.  S. 
Ransome,  geologist  in  charge  of  the  Economic  Branch  of  the 
Survey,  is  in  Alta  supervising  and  working  out  some  of  the 
more  difficult  geology  with  B.  S.  Butler,  who  has  been  on  the 
ground  for  some  time.  A  thorough  report  with  detailed  work 
on  some  of  the  complicated  structural  features  of  the  dis- 
trict  will    be  welcomed    by   the   Utah   mining  men. 

.\e\v  High  Records  by  I  tali  Copper  Co.  were  attained  dur- 
ing August,  both  in  the  mining  and  milling  departments.  On 
one  day  45,275  tons  of  ore  were  mined  and  loaded  on  the  cars. 
The  Magna  and  Arthur  mills,  which  were  built  to  handle  12.(100 
and  8,000  tons  respectively,  handled  in  one  day  40,300  tons 
or  about  twice  their  rated  capacity.  The  average  tonnage 
milled  duiitiK  the  month  w;is  :ii;,noo  tons  daily,  and  the  ore 
and  overburden  handled  averaged  67.000  tons  a  day  for  the 
month. 

Bondholders'  Reorganization  Plan  lor  Ohio  Copper  has  been 
sent  to  stockholders  by  the  bondholders'  protective  committee. 
43  Exchange  Place,  New  York.  A  substantial  cash  royalty 
has  been  accumulated,  anil  the  bondholders  now  find  them- 
selves in  :i  position  to  reorganize  and  readjust  the  affairs 
of  the  company.  The  plan  of  reorganization  adopted  by  the 
bondholders,  .lone  8,  1916.  provides  that  the  bondholders 
in  exchange  tor  their  bonds  and  coupons  will  receive  bonds 
and  stock  of  the  new  company  to  be  organized  as  fol- 
lows. Seventy-five  per  cent,  of  the  principal  in  new  bonds 
and  -  i  .  principal  in  new  stock.  The  bondhold- 
ers of  tin  Bingham  Central  Ry.  Co.  shall  be  given  the 
privilege  of  participating  on  the  basis  of  46%9i  of  the 
principal  of  their  bonds.  Stockholders  of  the  Ohio  Copper 
Co.  or  Bingham  Central  Ry.  Co.  are  given  a  right  to  subscribe 
-,,t  par,  and  accrued  interest,  for  an  aggregate  of  at  least  $250,- 
nuii  in  bonds  of  the  new  company  and  with  the  bonds  will  re- 
ceive a  bonus  of  1%  shares  of  stock  of  the  new  company, 
par  value  $1,  for  each  dollar  of  bonds  so  subscribed  and 
allotted.       Th-      bonds    will    bi      n         tered     6"A      income    bonds. 


which  may  become  convertible  into  stock  at  par  at  such  time 
as  the  committee  shall  determine.  At  least  25%  of  the  net 
income  of  the  new  company  shall  be  applied  annually  in  pay- 
nt  of  the  principal  of  the  bonds  outstanding.  Any  stock- 
holder who  desires  to  avail  himself  of  the  privilege  of  sub- 
scribing for  these  new  bonds  may  exercise  his  privilege  by 
depositing  his  stock  indorsed  in  blankwith  the  secretary  oJ 
the  committee,  H.  G.  Catrow,  and  at  the  same  time  paying 
in  cash  10'/i  of  the  face  amount  of  bonds  subscribed  for.  If 
the  committee  is  unable  to  carry  out  the  plan  it  will  return 
to  any  deposting  stockholders  any  certificate  delivered  to  it 
together  with  the  cash  received  from  such  stockholders,  with 
interest  at  rate  which  shall  have  been  allowed  thereon  by 
its  bank  of  deposit.  The  right  to  accept  the  plan  expires 
Sept.  30,  1916.  Stockholders  in  New  York  are  endeavoring  to 
get  together  and  start  action  in  behalf  of  the  minority  stock- 
holders. The  majority  stockholders  are  also  the  majority 
bondholders.  Stockholders  in  Salt  Lake  met  Sept.  14,  over 
50,000  shares  being  represented.  An  outline  of  the  troubles 
of  the  company  as  issued  by  the  North  American  Liquidation 
Co.,  behind  the  move  of  the  stockholders,  was  read,  and  the 
meeting  asked  for  suggestions  as  to  what  action  should  be 
taken.  A  committee  consisting  of  George  Baglin,  J.  R.  Whit- 
ney, and  W.  M.  Havenor,  was  appointed.  This  committee  met 
later  and  chose  Frank  B.  Cook  as  the  representative  of  local 
stockholders.  The  committee  will  urge  all  local  stockholders 
to  cooperate  on  whatever  plan  of  action  is  decided  on.  Stock- 
holders' meetings  are  to  be  held  today  in  both  New  York 
and  Boston. 

JOPLIN" — Sept.  IB 
Record    Ore    Sales    from    the    veteran    Oronogo    camp    were 
claimed  during  the  week   by   the  Oronogo  Mutual  Co.      It  sold 
a  total  of  more  than  one  million  pounds  of  blende  and  galena, 
all  of  which  had   been  made  by  one  mill  in  two  weeks'    run. 

Rivalry  in  Ore  Hoisting  between  two  mines  of  the  Kene- 
fick  Zinc  Corporation,  the  Coyote  and  Airedale,  resulted  in  the 
establishment  of  a  new  record  here  last  week.  The  mines  are 
on  adjoining  tracts,  and  when  the  Airedale  recently  hoisted 
S90  cans  (1,250  lb.  each)  with  a  72-hp.  electric  hoist,  the  Coy- 
ote workers  began  speeding  up  and  two  days  later  pulled  890 
cans.  On  Thursday  last  the  miners  at  the  Airedale  set  out  to 
beat  this  record  and  from  7:30  a.m.  to  4  p.m. — with  a  half- 
hour  off  for  lunch,  a  strict  S-hr.  day — raised  1,017  of  the  1,250 
lb.  cans.  The  tub  hooker,  Roxie  Fisher,  missed  but  two  cans 
out  of  this  number  and  upset  three,  and  one  shoveler  loaded 
83  of  the  cans  and  another  82.  The  company  took  notice  of 
the  performance  by  a  special  luncheon  for  the  men  on  Sat- 
urday afternoon. 

DULCTH,   MINN Sept.   IK 

The  Largest  Iron-Ore  Cargo  from  Ashland,  Wis.)  was  sent 
out  on  Sept.  .S  when  the  steamer  "M.  A.  Ford"  cleared  with 
12,861  tons.  The  1916  tonnage  of  iron  ore.  thus  far,  exceeds 
the  total  1915  shipments  from  the  Ashland  docks. 

Peat  Fields  in  North  western  Minnesota  are  to  be  the  sub- 
ject of  an  exhaustive  examination,  conducted  by  State  ex- 
perts in  cooperation  with  local  authorities.  Senator  D.  P. 
O'Neill  of  Thief  River  Falls  is  to  be  in  charge  of  the  in- 
vestigations. 

Universal  Portland  Cement  Co.'s  Plant  will  be  in  full  oper- 
ation within  two  weeks.  Three  of  the  four  kilns  are  now- 
operating  and  the  daily  output  of  the  plant  is  3,000  bbl. 
Electrostatic  precipitators  are  being  installed  to  prevent  the 
escape    of   the    cement    dust. 

Fatality  Rate  tor  Iron  Miners  in  Itasca  County,  Min- 
nesota, is  reported  upon  by  the  mine  inspector  for  the  year 
ended  June  30,  1916;  there  was  but  one  fatal  accident  for  each 
1,067,000  tons  of  iron  ore  shipped  from  the  county,  which 
includes  the  western  end  of  the  Mesabi   Range. 

Collapse  of  Cliyuna  Range  Strike  was  officially  completed 
at  a  recent  meeting  of  the  Industrial  Workers  of  the  World 
;il  Crosby,  Minn.,  when  it  was  unanimously  decided  to  call 
off  the  strike.  The  miners  had  called  it  off  some  time  prior,  as 
all  mines  in  the  district  are  operating  regularly.  There  is, 
however,  a  shortage  of  miners  due  to  so  many  having  left 
the  district  during  the  strike  troubles. 

TORONTO — Sept.  15 
The  Dominion  Royal  Commission,  inquiring  into  tile  re- 
sources  of  the  British  Colonies,  visited  Cobalt  on  Sept.  7. 
tlie  party  including  Sir  Edgar  Bowring,  Sir  George  Foster. 
W.  Lorimer,  Joseph  Tatlow  and  others,  accompanied  by 
Thomas  W.  Gibson,-  Deputy  Minister  of  Mines  for  Ontario. 
They  were  officially  welcomed  by  Mayor  McKinnon,  and  were 
nut  by  a  committee  of  mine  managers  who  furnished  them 
with  the  information  required.  After  visiting  several  of  the 
hi  no  ipal  mines  they  left  for  Porcupine,  whence  they  will 
pi I    to    B]  itish    Columbia. 
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Cochise  County 

SHATTUCK-ARIZONA    (Bisbee)      Shipplm        i 100    tc* 

daily,  of  which   n     are    lead       •    and   the   remaindei    cop 

per.      Developmenl    In    Copper    Rock    claim    on    800    level    has 
added  considerably  t"  sulphide-ore  tonnage,  aboul    75  ton 
copper  ore  being  mined  dailj    from  this  ground. 

4. iin  County 

MIAMI  MOTHER  LODE  COPPER  (Miami) — Development  i 
being  undertaken  at  this  property,  about  8  mi.  west  of  Miami; 
comprises  about  980  acres  between  Inspiration  Needles  and 
Fivi  Point  Mountain.  Several  shallow  shafts:  principal  work 
on  the  Cracker  Jim  which  is  I  12  ft.  deep,  with  some  1 
work.     William  Schaeft  r  in  charj  e 

CHRISTMAS  (Christmas)-  -This  copper  mine,  which  is  only 
s  mi.  from  the  Hay  den  smeltery,  has  not  been  acquired  by  thr 
American   Smelting    and    Refining    Co.,   as   mentioned   on    p.    514 

of    the    "Journal''    of    Sept.    in.      II    is    nly    operated    by    the 

Smelting    company    under    an    agreement    and    is    still    owned 
by    the   Gila    Copper   Sulphide   Co.     S.   H.   Sherman   is  sup< 
tendent. 

Maricopa  County 

NORTH  MARICOPA  GOLD  (Phoenix)— Reopening  old 
Union  mine  under  direction  of  Herbert  Strickland.  Evans  shaft 
is  being  unwatered  with  a  view  of  developing  Evans  vein 
and  crosscutting  to  old  Union  vein. 

Mohave  County 

FIRST  PLACER  LEASE  in  Oatman  district  has  started 
operations    on    Warner    group.      Men  than 

wages  but  are  having  difficulty  in  separating  pyrite  Erom  the 
gold  and  are  sinking  a  shaft  for  water. 

TOM  REED  (Oatman)— Strike  in  Aztec  claim  on  400  CI 
level  is  reported. 

GOLD  DUST  (Oatman) — New  mill  being  tried  out,  includ- 
ing new  centrifugal  separator. 

HIDDEN  TREASURE  (Chloridi  I  -  Another  strike  of  high- 
grade   ore   made   in   this   property. 

OATMAN  AMALGAMATED  (Oatman)  Driving  crosscuts 
east  and   west   in  low-grade  mat  OO-ft.    level. 

KEYSTONE  (Chloride) — Excavations  about  completed  Eoi 
new  mill.  Sinking  continues,  a  12-ft.  vein  having  been  cut 
near   the   300-ft.   level. 

OATMAN  NORTH  STAR  (Oatman)— Work  has  been  re- 
sumed after  five  weeks  shutdown,  due  to  lack  of  funds.  I:. 
It.  Moore,  superintendent. 

Yavapai   County 

NEW  STATE  (Prescott) — Air  compressor  and  drills  being 
added.     W.  S.   Wilhelm,   ma 

GOLD  BLOSSOM  (Prescott ) — Will  sink  200-ft.  shaft  to  500- 
ft.  point.  Air  compressor  and  hoist  being  installed.  I'  A 
Johnson,   in   charge. 

STODDARD   MILLING    (Stoddard) — Marie  initial   ship-. 
of  i  sneentrates  to  Humboldt  smeltery  on  Aug.  23.     Treats  ores 
of  Stoddard  and  Copper  Queen  mines. 

CALUMET   &   JEROME    (Jerome) — This   property,    ah. mi    1 
mi.    south    of   Jerome,    is    to    he    further   developed    by    Boston 
and    New    York    men.      Workings    include    lnO-ft.    shaft    and 
1. 1-ft.    tunnel. 

UNITED    VERDE    CONSOLIDATED    COPPER     (Jerome)  — 
This  company,   which   recently  acquired  the  Mahurin   property, 
4  mi.  southwest  of  Camp  Verde,  has  also  taken  over  the  United 
Verde    Junior    group    of    six    claims    surrounded    by    th<     G 
Monster,  Verde  Combination,  Decatur  and  News  groups. 
(    M.ll-OHM  \ 
Amador  County 

MOST  AMADOR  COUNTY  GOLD  MINES  CLOSED  on   Sept 
19  bv  failure  of  underground  men   to  n  port    for  work,  b: 
of  United  Federation  because  mine  operators  declined    to   dis- 
cuss uniform  scale. 

Nevada   Countj 

ADVANCE  OF  2:)C.  PER  DAY  in   -  announced   for 

Oct.    1    by   principal    mines    in    G  North 

star.  Empire  Mines,  Brunswick.  Golden  Center,  Allison  Ranch. 
Sultana    and    Union    Hill. 

Sierra    County 

GRAY  EAGLE  (Downieville)—  Heavier  power  machinery 
being   installed,  stamp  mill  being   moved   to  tram, 

and    work    resumed    on    or.  si t    in    shaft.      Sidney    C.    Love    in 

charge. 

SIXTEEN-TO-one     (Alleghany) — 1  ement     with 

Twenty-One    mine,    work-    resumed    in    litigated    ground, 
direction  of  experts  of  both   companies,  to  determine  owner- 
ship of  veins  in  dispute. 

HERKIMER      (Downieville)— Channel,     sought     for 
struck    900    ft.    from    tunnel    mouth;    gravel    yielding    $6 
per    carload.      Under    bond    to    Oustav    De    Bretteville.    of    San 
Francisco.     A.  U.  Cary,  foreman. 

ROCK  CREEK   (Downieville) — This  gravel  mine  has  opened 
extension  of  rich  Bald   Mountain  channel.     Strike  made   in   65- 
ft.   raise  near  face   of   1,000   tunnel  at   west    rim.   with    8,000    ft. 
of  channel  to   he   worked;    gold   steadily    growing  coarse 
more   plentiful.      W.    F.   Copeland    in   charge. 


Tulare  Countj 

INTERNATIONAL     M  VGNESITE 
■    compar.  \     hi 
nesite   Co.   here   and    will    i  slant. 

<   ill. UK  Mill 

\  rapahoe   <  «> 

OIL  AT  AURORA  v.  as  struck  in  well  8,131  Vmounl 

i    uncertain  and   small. 

i  tear  <  reek  (  ounty 

GEM      ELECTRIC      CO.      I  Idaho      Spi    ■ 
sheriff's  sale  all   propei  I 
will  ecu  i  plants. 

CAPITAL  ( Geoi 

I     !  ■      , 

Side 

ope   12   ft.   high   and   40   ft.   long  of  shippi  stop, 

will  be  drawn  and  quartz  i 

Dolores    County 


RICO   Mil. 1. 1  ..) — Force  of  25   men    emp 

development  with  ■  pment   to  i,, 

installed    to    hasten    d,  velop 

GUpln  *  ounty 

RARE  CHIOS  CO.   (Rollinsvilh  )      New   mill  now  treat 
tons  per  day  will   be   increased  to   i5  tons  daily. 

HAMELTi  IN    &  tral    City)— Milling    o 

treated.     Recent  ore  shipment  returned  s . :,   per  ton. 

Lake  County 


GARBUTT      (Leadi    lie)      Manager      John      Cortellini      has 
planm  -e  orebody  opened 

in   this   Breece   Hill   property. 

FORTUNE    (Leadville)-   V  granted 

on    portion    of   mine    below    Yak    tuiii,.  between    15 

and   50       for  $10  to     I omi 

ai.i.i.'i  :n  i:  -  i— Recently  1.  E.  Bow- 

den.     Shaft,    being  i  ft.,    will    be   sunk   S00   ft, 

and   new   electric  hoist    installed.  Cormick. 

PROGRESS^  ..   who  is  open- 

ing   this    old     Fryi  r    Hill  out    and    re- 

paired   shall    to    2    0 

iiioinl    drilling    may    be    undertaken    ii  lies   are 

found    exposed. 

ALLRIGHT  (Leadville) — Lessees  on  this  Poverty  Flat  prop- 
erty opened   large   body  of  Iron-manganese  • 

iron   and    Is   low    in 
and   phosphorus.      Will    be   shlpp  plant.      Dis- 

opment   in   this  part  of  district. 
overy    of    iron  m  e    on    250-ft 

level  of  Jason  mine.     Ore  is  lower  grade  than  that  of  Ail 
but  shoot   is  of  large  size;  stope  opened  to  over  19  ft.   in   width 
in   places. 

Ouray  County 

WAHNAKAH    (Ouray) — Developing    in    milling-g. 
Results  in   mill   satisfactory. 

KENO    (Ironton) — I  ned    shoot    of    shipp 

Owned    by    Oui  and    Refltrn 

OURAY  TUNGSTEN  MINING   CO.  orporated  to 

work    Dunsmi  claims,    south    of    town. 

Tunnel  being  driven  to  eul  100  ft. 

Park  County 
BLACK   BARNETT   (Alma) — This  Buckskin  Gulch  property 
will  be  reopened. 

D    WAVE    (Alma) — Peterson    interest    in    this   pro. 
sold  to  Hyndman  Bi  •>-  .  of  Pa  irp 

HOCK    HOCKING    (Alma)  —  Purchased     machinery     of     old 
Morning     Star     mill     on     Mt       BrOSS;     installing     same     in 
building  at   tunnel    portal   on   south   side   oi    mosquito   Gulch. 
Mine  development  satisfactory. 

Summit    County 

RILLA     (Breckenrldge) — Contract    lei 
west    on    Witch    Hazel    vein.      Much    lo 
in  this  vein.  drills  and  electrically  driven 

pioneer    CQNSOl  (Breckenrldge) — Pow. 

of  Colorado    '  vill    be   extended    trot  ne    to 

ground    rec  nd    mine    equipment     in 

for  •  xtensive  development. 

Teller  County 
PORTLAND     (Victor) — Mill     at     Independence     being     re- 
model, ded. 

T,  \ST  vector) — Charles  Walden    I 

Bull    Hill    mine    and    is    Improving    the    equipment. 

"  BESS  (Cripple  Creek) — Shipment  of  27  tons  from 
this  Tenderfoot  Hill  property  recently  netted  $2,100  to  lessee 
operating  through  750-ft.  level  of  Molly  Katherine  shaft 
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IDAHO 
Shoshone  County 

OPTION  ON  I  M  T< ;  LAS  MINE,  in  Pine  Creek  section,  held  by 
Anaconda  Copper  Mining  Co.  reported  extended  for  six  months. 
though  developments  are   proving  satisfactory. 
1  200°ftDle?liNTER    (MulIan>— Faulted   orebody  picked   up   on 

SILVER  CABLE  (Mullan)— Engineers  of  the  Anaconda 
company,  which  has  an  option  on  this  property,  have  com- 
pleted   their   examination. 

FEDERAL  MINING  AND  SMELTING  (Wallace)  —  Net 
profits  for  quarter  ended  July  31  were  $268,287  after  charg- 
ing off  $64,007  for  depreciation;  shipped  38,972  tons  of  con- 
centrates and  crude  ore  as  against  31.X44  tons  in  previous 
quarter  when  profits  were  $290,S91.  Strike  reported  in  exten- 
sion of  No.  6  tunnel  of  Morning  mine  near  Mullan;  discovery 
is  north  of  Morning  vein  and  is  regarded  as  new  vein;  shoot 
20  ft.  wide  and  higli  in  zinc.  Developments  at  Iron  Mountain 
mines    unsatisfactory   and    operations    suspended. 

IDORA  (Wallace) — This  company's  mill  in  the  Beaver 
Creek  section,  used  jointly  by  the  Idora  and  Tuscumbia  mines. 
will  be  operated  two  10-hr.  shifts  as  ore  is  accumulating 
faster  than  it  can  be  handled  in  12  hr.  Mill  was  turned  over 
to  Tuscumbia  leasers  for  two  weeks  on  Sept.  11  to  clean  up 
accumulation  of  ore.  Increased  development  has  followed 
decision  of  Oregon- Washington  Railroad  and  Navigation  Co. 
to  build  branch  railroad  up  Beaver  Creek  to  connect  with 
Ray-Jefferson  mill.  E.  L.  Latta.  superintendent  of  Idora  and 
Charles   E.    Mallette,    secretary   and    manager. 

MICHIGAN 
Copper 

VICTORIA  (Victoria) — Copper-bearing  rock  encountered 
on  29th  level  west  of  shaft. 

LAKE  (Lake) — Force  being  added  to  and  production  will 
be  increased  during  coming  month. 

,„  JIAKS  CONSOLIDATED  (Mass)  — Mining  selectively  about 
12  ft.  of  the  100-ft.  Butler  lode  and  obtaining  rock  averaging 
about  15  lb.  of  copper  per  ton;  decidedly  profitable  under  pres- 
ent conditions. 

,»-,^AKK  MILLING,  SMELTING  AND  REFINING  (Point 
Mills) — Now  running  live  stampheads,  two  on  Allouez  rock 
two  on  Isle  Royale  and  the  fifth  on  Superior  and  Hancock 
Consolidated. 

CALUMET  &  HECLA  (Calumet)— Production  of  Calumet  & 
Hecla  and  subsidiaries  for  August  was  as  follows:  Calumet 
&  Hecla  6.603.418  lb.;  Ahmeek,  2,173.439;  Allouez.  S70.75S- 
Centennial  207,486;  Isle  Royale.  1,199,162;  La  Salle,  109.032; 
see,,].-,,  l.(,L'...49S;  Superior.  192,463;  Tamarack,  r,  13.441 :  White 
Pine.  426.152  lb.  copper  First  unit  of  C.  &  H.  leaching  plant  is 
running  satisfactorily,  and  it  is  expected  in  about  two  months 
to  be  treating  2.000  tons  daily.  This  would  give  an  annual 
production  of  10,000.000  lb.  of  copper  at  a  cost  below  that  of 
the  average  Lake  mine. 

Iron 

iAT  QUINNESEC,  the  St.  Clair  company  is  drilling  the 
old  McKenna  homestead.  Some  shallow  drilling  done  there 
years  ago. 

CASTILE  (Wakefield)— Two  500-gal.  high-lift  motor-driven 
pumps    purchased;    will    pump    against    head    of    1,250    ft. 

OHIO  (Michigamme) — Mine  will  work  all  winter — first  time 
in  years.     Double  present  working  force  will  be  required. 

FORBES  (Iron  River) — Much  water  entered  workings  dur- 
ing recent  heavy  rain.  One  miner  drowned;  water  collected 
m    a    pit    and    broke    through. 

CHAMPION  (Beacon) — Some  of  ore  will  be  shipped  from 
stockpile  this  fall.  Mine  idle  several  years.  About  l.Mimin 
tons   on    surface.      Track    being   put    in    shape. 

HOLMES  (Ishpeming) — Shaft  will  soon  he  bottomed  Head- 
trame  almost  completed.  Headframe  will  be  145  ft.  high 
Both  hard  and  sofe  hematites  will  be  mined  so  there  are  pock- 
ets and  chutes  on  two  sides.  Mining  will  start  in  winter 
bnipments   to   be   made   next   year. 

MIWESOTA 

Me.sahi  Range 

LEONIDAS  (Eveleth)— Mine  working  one  shift.  Closed 
several  months.     Deepest  property  on  the  riinge. 

stiS^OA»n(,S"ftil!~T"is  property  flooded  when  strike 
started.      All   water   is   now    removed    and    operations   resumed 

drin^-f^T-  <Buhl>— St  flair  Exploration  Co.  working  two 
SoUJe*  o,a'  i^noTn'  to  »"S  ^  P''°Perty  '^  8,nce  1906' 
™i„ST  ;TA-M,KS  'Auroral—  Operations  resumed  here;  was  first 
A  ,  ..-',?sw1  v1""  ^,M|"  started.  Two  shifts  are  working 
Over  2d0  men  employed;  wages  $2.90  per  day.  s 

II'   LL-RUST  (Hibbing)—  Shipping  a  larger  tonnage  during 
i    season   than    ever    before   and   will    set    new    record   for 

^wer^O^oTtonT^    W°''killS    "    "»'*■      Shipments 

r^^t:  ''^L^'^as'^pp^11^ 

SSfJ&i,  Th-tJ,itJs«%  ""  IonS  and  about  600  ft  wTde  ore- 
present  shallow    overburden.     Two    shovels    in    pit    It 

\  Io,VesNT  TBa^r,?rinf'  sta,rte<1  shipping  steadily  Sept.  13. 
j\    jones    &:    L,a  utrnl  in     property    strinnpil    hv    pnti0,.    t»««+i.««« 

™hr,i!rC'nt!V  have,    ha"    higneffectPon'  state   "lease    ,V,. 

oneweek  °re  haVi"g  "e0n  P™aucea  from  stale  mines  in 

.  SNYDER  (Nashwauk)— This  property,  adjoining  the  Hit 
rison,  is  being  opened  as  a  separate  one -u  ion  bvR,,  He," 
Brothers.     A  big  Bu.  ht  "is   sV,      - 

pmg  property.      Tie  o£   thi     lni     ^       ;,' .'     -   st     p 

other   important   worl  ,    Nashwauk    one    oi  V he   large 

mining    centers    ot    the    M<  OI   lne  laTBe 


MISSOURI 
Joplin    District 

traUn#24Cff  ofJgo1id)o7a0mPleted    Sha"   Sinking   after   pene- 

MERCHANTS  ( Miami)— Will  start  shaft  on  lease  north  of 
city;  just  completed  fifth  drill  hole;  14  ft.  good  ore 

(n  PC,KY  ,'„LEVE!?  (Springfield)— Incorporated  for  $200  000 
to  develop  20-acre  lease  in  Oklahoma  section  of  field. 

ANDREW  (Galena)— New  mill,  completed  on  Martin  land 
ft-om    55*  toU120&ftC°mmS  W6ek'      Drilled  1S  holes  showing  ore 

PIOKEE  (Richer,  Okla.)— Spending  $10,000  drilling  lease 
aSm0o'nt"^,P^m''  m",eS'  /wen.t,  -one  holes  down  so  farf  ore  fn 
almost  all,   with  assays  from  5  to  23%   blende. 

JONES     (Joplin) — Small     company     from     Pittsburg      Kan 
operating    only    coal    mine    in    district    on    Mexico  Joplin    h     ,' 
north   of  Joplin.      Have   5-ft.   vein    of   soft   coal   at    30   ft 
*n  EMP,IRE   ZINC    (Galena)— The   6xl5-ft.   three-compartment 
shaft    (largest    in   district)    is   down    90   ft.      In   broken    groin 
expect  hard  ground   in  another  10  ft.     Shaft  will  go  to  280  ft 

SUNNY  SOUTH  (Joplin)— New  mill  built  at  Thorns  Sta 
J}°"  ^  ,BllP''.  *  Montgomery  has  started  Mining  at  140 
ft.,  soft,  timbering  ground.     Test  at  custom  mill  averaged    I 

leas^offt^aMin?^?.  fSaBinaw)_DrillinK    on    40-acre 

lease   ot   t,t.   1  aul   .Mining  Co.  s   land    where   lead   was   mined    in 

75ato    fo%°-ft  ^   h°IeS   DOW   com"leted    show   calamine   from 

tion3C9T«T'  ,PHELPS.  *  SCOTT  (Aurora)— Planning  installa- 
tion where  snaf?8^6*  '»  Anrora  camp  at  property  north  of 
town  where  shaft  is  now  being  sunk  to  275  ft  Framework 
for   mill   being   cut    from    timber   near   tract. 

Southeastern   Missouri 

being1-azedRtoCmBAL,ro  CO' /*Te«lericktown>  -  Old  buildings 
oeing   razed   to   make   room   for   new   plant. 

ST.    JOSEPH    LEAD    CO.     (Hei  culaneum)  —  Extensive    im 

imitnramnatnSager.teraPlated  dur,n*  «"»**%■•     WHHam  AllTn 

MONTANA 

Lewis  »ii«1  Clark  County 

,,  HIGH-GRADE  COPPER  ORE  struck  in  Looby  mine  Grass 
Valley  district,  west  of  Fort  Harrison,  near ;  Helena  III  de'r 
lease  and  bond  to  Cruse  company  which  will  sink  to  200  ft 
th«SCRATC!1  ,GR4:VEL  (Helena)— Shaft  now  down  500  ft 
t  Ilifff  ("e"th  -yet  attained  in  Scratch  Grave"  district 
At  shaft  bottom,  vein  is  6  ft.  wide  with  10-in  oav  streak 
$l°4U000Ca  °a<1S  °f  °re  Shipped  to  smelters  in  August  net  fed 
Mineral   County 

u.cInTER?IOrN,TAm     (Iron     Mountain)— Initial    dividend    of 

%c.  per  share  announced  for  Oct.  20      Shipped  five  rare    v,  „!, 

fn  August*0  B,'itish  Columbia  c°PPef  Co^GreenwooYlm'ettery 
Silver    Bon    County 

SpeS  ggS^uSSSTteJ?-^  b^gS^c^S  bv 
a  piece   of  timber  while   standing   at   the   4 00- ft    station  5 

BUTTE-DETROIT  (Butte)— Will  resume  operations  on 
large  scale  at  Ophir  mine.  New  machinery  being"  n  stalled  and 
Snt1!^6^!  ,,;"10lleled-  ,Mi,,e  is  i"  southern  lection  of  dis- 
trict and  was  large  producer  of  rich  silver  ore.  New  com- 
pany   plans   to   exploit    mine   chiefly   for  its  zinc  ores 

NEVADA 
Esmeralda    County 

GRANDMA  CONSOLIDATED  (Goldfield)— Heavier  hoist- 
slS'klng'resvlined0™   installed  at  new  three-companmlnt  shaft. 

REA  COPPER  CLAIMS  (Goldfield)— Shaft  now  down  300 
ft.;  crosscutting  for  vein.  Lateral  work  at  this  level  to  de- 
termine  plans   for   future   development. 

care°nerA^uLES  St'LPHUR  CO.  (Goldfield )-Shipped  three 
cais    pei     week      sulphur    content    about    80%.      A    few    days' 

;':two^ifeSsTromTuepri^.by   deP°8,t   CatChi"g  ^     P™^y 

r7>50TftAlevAi  fTNES,Ca.  (Goldfield)— Footwall  crosscut  on 
worked'  ie',elr,a„  cut  V,e'^'  .bel,ieved  t0  be  extension  of  one 
rt^edTnd'a°riiling%V41rt?dr.1ZZly  Bear"  E™'a^^  assays 
GOLDFIELD  CONSOLIDATED  (Goldfield)— After  about  3 
weeks  trial  run.  management  announces  recent  conversion  of 
plant  to  flotation  treatment  not  entirely  satisfactory  under 
present  conditions.  Will  revert  to  former  cyanide  treatment 
pending    placing    of    additional    settling    and    filtering    capac- 

0?eratinngJUcIo5StT5t62reaHZatiOn    WaS    $30'°1G   f,'°m   26'700   tons: 
Hnniliolilt  County 

-LOVELOCK  QUICKSILVER  MINES  CO.  (Lovelock)— New 
treatmenf  completed;    200    tons    ore    on    dump    awaiting 

SEVEN  TROUGHS  COALITION  (Seven  Troughs)  —  Com- 
pletely un watered.  Little  damage  resulted  from  flooding  oi 
workings.     Expect  to  resume  production   during  month. 

Lander   Counlj 

«m,HU;liA?"f;"l,DWIN  (Battle  Mountain)— This  group,  12  mi. 
it  r^Pin"  Gtale5a  *!|tri,ct.  Purchased  by  Breitung  &  Co., 
velopment  York,   who  will   undertake  further  de- 

IVye    County 

a  1  .TONOPAH  ORE  PRODUCTION  for  week  ended  Sept.  9  was 
weet  ?.  S  -valued  at  $172,292  compared  with  9.S72  tons  C01 
wtek     previous.       Producers    were:       Tonopah    Belmont,     2,44.^ 
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tons;  Tonopah   Extension,   2,200;  Tonopah  Mining,   1,500 

Butlei  I         ui    Eula,    I;    Halifax,    161; 

1 .".  7     1 1 1 1 1 

EARLY  BIRD  (Manhattan)— D.  McFarland  lias  joined 
James  H.  Nelson  in  lease  ami  will  soon   make  Shi] ml 

WALL  (.Manhattan  i-  Wittenburg  &  Mushett  and  Tonopah 
men   have  leased  this  group  neat    thi    Manhattan  Summit. 

ORIGINAL    MANHATTAN     (Manhattan)      Raj     .v     Kryder, 
lessees,    are    developing    considerable    tonnage    of    lira 
ore  and   are  considering  a  mill. 

MUSTANG  (Manhattan)— Train  &  chase  leas.'  has  reached 
in.  Iiin  depth  of  2::.".  ft.,  in  rich  ore.  Another  milling  of  high- 
grade    ore   will   be    made    soon. 

REORGANIZED  WHITE  caps  (Manhattan)— Mill  tests  in- 
dicate Sin-,  extraction  at  coi  I  ol  - !3  .  p<  i  ton  Roai  tei  ordered. 
Mine    showings   continue    favorable. 

TONOPAH  EXTENSION  (Tonopah)— Quarterly  dividend  of 
15c.  per  shari'  declared.  Sinking  of  Victor  shaft  resumed  with 
i  800  1 1.    level   as   the   object  ive. 

UNION  AMALGAMATED  ( Manhattan )— Recent  develop- 
ments satisfactory,  especially  in  the  old  Bath  lease  where 
oreshoot    is   opened    from    250-ft.    level    to    the   500. 

WITTENBURG  &  MUSHETT  (Manhattan)— In  Big  Pine. 
orebody  reported  found  having  been  faulted  easterly  about 
70  ft.     Mill  is  again  operating,  after  extensive  overhauling. 

WEST  END  (Tonopah) — Plans  to  reopen  and  deepen  old 
Ohio-Tonopah  shaft  for  further  development  of  western  area. 
shaft  is  on  California  claim  ahout  due  south  of  Extension  No. 
-'  shaft;  present  depth  750  ft. 

TONOPAH  BELMONT  (Tonopah) — Quarterly  dividend  of 
I2%c.  per  share  amounts  to  approximately  $187,500.  Re- 
linquished bond  on  Bull  Moose  property,  near  Beatty,  where 
crew  of  about  10  men  have  been  engaged  In  development  for 
last  six  months. 

UTAH 

Heaver   County 

PALOMA  (Milford) — Development  in  progress  on  Jim  level, 
and   in   sinking   shaft.     Fifteen   men    working. 

BONNEVILLE  (Milford)— Development  of  property  12  mi. 
east  of  Milford  undertaken  by  C.  A.  Cline.  Copper-bearing 
rock   opened. 

BEAVER  COMBINATION.  (Milford)— Recently  started  work 
from  200-ft.  shaft  sunk  by  Dan  Ferguson.  Electric  hoist  and 
compressor  installed.  Twelve  men  working.  Property  north 
of  Moscow. 

Box  Elder  Counts 

TUNGSTEN  ORE  being  developed  ami  mined  at  Bovine  by 
Ogden  men. 

Juab  County 

TINTIC  SHIPMENTS  for  the  week  ended  Sept.  8  were  1S1 
cars,   by   21   shippers. 

EUREKA  HILL  (Eureka) — Machinery  from  old  mill  sold  to 
Salt  Lake  machinery  firm;  included  600-hp.  engine,  crushers, 
stamps,    etc. 

IRON  BLOSSOM  (Silver  City) — Working  in  north  end 
where  new  copper  ore  is  being  developed  on  1,200  level. 
Notice  received  that  smelters  will  accept  only  limited  ton- 
nage of  siliceous  ore. 

EAGLE  &  BLUE  BELL  (Eureka) — Station  at  1,875-ft.  level 
completed;  drifting  into  orebody  cut  in  sinking.  Shipping 
about  50  tons  daily  coming  from  three  different  places.  Ore 
showing  in   25-ft.   sump   below    1,875-ft.   level. 

Salt   Lake  County 

MICHIGAN-UTAH    (Alta)— Two    ears    daily    being    shipped. 

SECRET  MINING  &  MILLING  (  Alta )— Contract  let  for  200 
ft.   of  work  on  lower  tunnel.     Now  in   75    ft. 

EMMA  COPPER  (Alta)— Two  diamond  drills  being  used  to 
prospect  for  continuation  of  faulted  orebodies  of  old  Emma. 

REED'S  PEAK  (Salt  Lake  City) — Block  of  ground  on  tun- 
nel level  leased  to  L.  G.  Schwalenburg.  Property  near  head 
of   Big  Cottonwood. 

BIG  COTTONWOOD  CONSOLIDATED  (Salt  Lake  City)  — 
Main  tunnel  in  630  ft.  and  daily  progress  of  5  ft.  being  made. 
New  bunkhouse  and  building  lor  machinery  completed.  J.  E. 
Johnson,   manager. 

Summit    County 

PARK  CITY  SHIPMENTS  for  the  week  ended  Sept.  S 
amounted    to    2.571.110    lb.    by    seven    shippers. 

PARK  CITY  MINES  (Park  City) — Connections  made  on 
level   with   raise  from   900.      Six    inches   of  ore   running   well   in 
gold   and    silver   found.      Shipment    expected    soon. 

THREE  KINGS   (Park  City)— Sinking  below  500  shows  in- 
crease    in     mineralization.       Winze     down     70     ft.    and     fl 
widened  from  18  in.  to  4  ft..    Small  air  hoist  recently   in 
at    winze;    objective    is    contact    of    limestone    with    underlying 
Ontario    quartzite. 

JUDGE  MINING  &  SMELTING  (Park  City) — Good  progress 
being  made  in  construction  of  zinc  plant  at  Peer  Valley 
Wedge  furnaces  being  erected.  Material  for  leaching  tanks, 
crushing  machinery,  etc..  beginning  to  arrive.  Expects  plant 
to  be  treating  35  to  40  tons  dailj  by  first  of  year,  producing 
about    15   tons  of  spelter. 

Tooele  County 

TUNGSTEN"    ore    being   shipped    from    Deep    Creek    r< 
reached    from    Wendover   on    Western    Pacific    R.R.      Tim    Semi- 
nole   controlled     by    Wilson     brothers    of    Salt    Lake    City    has 
made   shipment.     Tungsten  occurs  as  scheelite. 

\\   ISHIXGTON 

Stevens    County 
COLUMBIA   COPPER    (Turk) — Ore  is  being   taken   by   auto 
truck    to    Great     Northern    Rv.    for    shipment    to   Consolidated 
Mining  and   Smelting  Co.'s   plant  at  Trail,  B.  C. 


\\  M  (l\-l  \ 
/.Inc-I.eml     Dintrlct 
TIFFANY    Zl 
ton    mill    at    p 

'  ''-1  VER     (Shull 
Mui.aiix    mine    begun,    Brsl    consignment   of   tin.. 

Kan. 

WISCONSIN     zinc     (Platteville)      Extensive    drilling     hat 
..-I    i  i. ,i,  land     lease     at 

-     Superior    Mining    Co 

UTT-THORN  I  I  lie)—]  II  at  Cul 

i  owners,    will    bu 

ore  and  continue  operatin  i    Benton. 

CAN  \l>  V 

Brltlnh    Col in 

BUTTE    ENGINEERS    are    examin   n 
the    west    coast    of   the   Queen    Charlotti     Island.        -i  m 

owned    I,         I  ,  ,,,1.  ,.,|    .,,     pi 

by   Thomas    E.    Young,   ni 

GRANBY  CONS' n.i  1 1  vi'i-i.   ,  ii       option 

Swed<   and  the  Last  < '  i , .- .  •  .  ,  (>ueen  Charlotte  i 

'oar   I kport     and  diamond   drilling       O.    B 

Smith  and   E.  J.  Coi  oi  ipanj    all  o   I 

over  the  Ikeda  mini  ith   end   of  the   Islands. 

STANDARD    SILVER-LEAD    (Silverton) — Strike    in    upper 
tunnel   on   Alpha   claim    more   important    than    first   anticip 
may    I  i     m.  bodies    developed    in     mine.       Monthlj 

dividend    of 
far  this  year. 

Ontario 

COSTELLt '  (G fish   Lake)  -  sunk. 

LA    BELLI-)    KIKKI.AND    (Kirkland    Lake)— Will    diamond. 
drill   proper)  > 

PORCUPINE    crown    (Timmins)— Struck     an     important 

new     Vein     at     SIM)     ft. 


LAKE  SHORE  (Kirkland  Lake)— Will  issue  150.000  shares 
of  treasury  stuck  to  provide  funds  for  mill. 

international  NICKEL  (Port  Colborne) — New  refining 
works  will  cover  ::;  a d  at  over  $3 I 

CROWN     RESERVE     (Cobalt)— Ve inning     5     to     7     in 

opened    on    700-ft.    level.      |  i  carry    5,000   oz.    to    th 

WEST  DOME  (South  Porcupine)— Ordered  $35,000  worth  of 
new  machinery.  Three  new  veins  indicated  by  diamond 
drilling. 

TRETHEWEY  (Cobalt) — Shareholders'  meeting  to  consider 
sale    of    mine    to    Northern    i"u  ntrator    postponed 

to   Sept.    29. 

ANKERITE     (Porcupine)      Under    option    to    Coniagas,    of 
Cobalt;  has  granted  si\  months'  extension.     New'  contr 
for  further  diamond  drilling. 

DOME   LAKE    (South    Porcupine)— Increasing   capacity    of 

mill  to  200  tons  a  day.      V"    ncement    mad.-  of  devi 

tonnage.     Stock   has  been   fluctuating   • 

NIPISSING  (Cobalt)  During  August  ore  was  mined  of  es- 
timated value  of  $203,898  ami  bullion  from  Nipissing  and  cus- 
toms ore  shipped  of  estimated  net   value  of  $226,341. 

MILLER    LAKE    O'BRIEN    (Gowganda) — Has     made     i    - 
striking    discovery    In    northern    Ontario;    new    vein    on    350-ft 
level    111    one   ] 1 1 1 1 , ■ . •   shows   39    ni.   of   3,000-oz.  silver  ore. 

McKANE     (Kirkland     Lake)-  Vein    encountered    in     ero 

cuttinf 100  ii    level  shows  ::i   ft.  of  ore.  being  largest 

body  so  far  found   in    Kirkland    Lake  district.      Runs  .'I 

per  ton. 

BEAVER     (Cobalt)      In    devi  iwer    contact.    242    fl 

ni'  niissrritiiis  has  (countering  -' 

small  veins  similar   in   character  to  those  cut  above  the  dla- 
Sill. 

i.i  iRR  UN  CONSi  ILIDATED  (South  Lorrain) — Jul 
engineer    in    charge,    reports    shaft    put    down    40   ft.    since 
reopened.       Vein     has    left     shaft    dipping    to    south    ahout     5 
from  vertical. 

LITTLE    NIPISSING     •■ 
ing  operated    by   a    Detro  Ii  have   been 

dewatered    below    the    100-ft.    level.      Inspection    of    old 
shows    considerable    low-grade    ore. 

McINTYRE    (Schumacher) — New    machinery    has    been    or- 
der,-,!     i  hoists  and  crush- 
equipment.      An    electric   sub-station    is    ' 
ni   north   side   of   Pearl    L 

p.UI-"''  i — The    600-ton    notation    will    placed    in 

operatioi         Si-.-n     100    tons   ..f   ore    from    mine    will    be   tri 

ii, 1  .".on  tons  Of  tailings.     There  are  accumulated   tailings 

i   of  which   is  esti- 
mated at    1,600,000  oz. 

DOME    EXTENSION    (South    Porcupine) — Under    op 

Doi  i I    drilling    operations    in    deep    hole    designed 

of    main    Domi 
In   stiik.    and    dip,  I  -of  machine   was   reached    b< 

cut. 

inn  i\  i  \ 

A.RAMAYO  PRANCKE  MINES,  LTD.  (Chorolque) — Tin  pro- 
duction   ai    Chorolque    lias    been    decreasing    and    tunnels    are 
driven    at    greater   depth    in    hopes   of    finding    sulph 

developed  in  this  section. 
In    Tasna,    good    results    obtained    ill    workings    of    bismuth 
lungs'-  i  ..linn     expectations    have    been 

fully     realized     in  both    of    silver    and     tin:     option 

on    this    group    for    £275,000    to    an    American    syndicate,    that 
contemplated     purchasing     the 

also,   lapsed  on  the   failure  of  the  latter  negotiations,  and   was 
not  rem 

BRITISH   '.'  I1M 
GOLD    EXPORTS   for   the   half  year  ended  July   1   were   15,- 
.    line   or   $330,022    in    valui  •     of   $212,772    from 

1915.      The   exports    of  diamonds   were    6,695    carats,    valued    at 
an   increase  of  6,22  '.ear. 
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Metal  Markets 


NEW   YORK— Sept.   20 

largre  business  was  done  both  in  copper 
iiiid  in  lead  and  in  the  latter  there  was  a  sharp 
advance  in  price.  The  spelter  market  became 
<iul!  and  toward  the  closed  showed  signs  of  a  reac- 
tionary tendency. 


Copper,  Tin,  Lead  and  Zinc 


Copper — Again  a  very  large  business  was  done, 
the  sales  of  which  we  had  reports  amounting  to 
about  60  million  pounds,  which  was  larger  than 
in  the  previous  week.  The  business  was  done 
in  large  blocks,  and  to  the  major  extent  was 
with  domestic,  brassmakers  and  sheet-rollers, 
whose  product,  however,  is  largely  destined  ulti- 
mately for  export.  It  is  noteworthy  that  the  pro- 
ducers and  agencies  who  were  the  largest  sellers 
in  the  previous  week  were  the  smallest  sellers 
this  week,  and  vice  versa.  Such  changes  from 
week  to  week  reflect  more  or  less  ability  to  make 
deliveries,  etc.  There  was  a  fair  volume  of 
business  in  copper  for  delivery  in  1916,  but  the 
largest  business  was  for  delivery  in  the  first  quar- 
ter of  1917.  and  some  sales  of  round  lots  were 
made  for  delivery  during  the  first  half  of  1917 
and  during  the  second  quarter  of  1917,  several 
agencies  taking  such  business.  There  was  a  wide 
range  of  prices,  according  to  the  delivery,  sales 
for  early  delivery  being  reported  at  27  -: 
while  contracts  for  late  deliveries  were  accepted 
on  the  basis  of  25.54c.  net  cash,  New  York,  a 
huge  volume  of  business  being  reported  at  about 
that  figure.  The  average  realized  on  all  the 
business  of  which  we  had  reports  was  about 
26%c,  and  we  quote  the  market  for  the  week  at 
re,  which  does  not  reflect  weakness  as 
1  with  the  previous  week,  but  simply  that 
the  major  market  had  become  for  a  later  delivery 
on  the  average. 

The  important  foreign  business,  to  which  we 
referred  last  week,  was  still  pending  at  the  time 
of  our  going  to  press,  but  there  was  understood 
to  he  a  possibility  ..i  its  consummation  on  Thins 
day,  and  at  the  same  time  an  expectation  that 
it     might     be     further     delayed. 

Copper  Sheets  are  nominal  at  37.5c.  per  lb.  for 
hot  rolled  and  38.5c.  for  cold  rolled.  Copper  wire 
is  32<g?32%c.   per  lb.   for  hirge  lots  at  mill. 

Copper  Exports  from  Baltimore  for  the  week 
included  224,043  lb.  copper  and  26,228  lb.  brass 
to  England  ;  269  tons  brass  to  Italy ;  3,000,000  lb. 
copper  to  Russia. 

Copper  Exports  from  the  port  of  New  York  as 
reported  at  the  Custom  House  for  the  month  up  to 
Silt    20  were  16,310  gross  tons. 

Visible  Stocks  of  Copper  in  Europe  on  Sept.  15 
are  reported  as  follows:  Great  Britain  4.4S4  ■ 
France,  2,634;  afloat  from  Chile,  1,550;  afloat 
from  Australia.  3,000;  total,  11,668  gross  tons. 
120  lb.  This  is  an  increase  of  134  tons 
over  the  .Sept.   1   report. 

Tin— There    was    scarcely    any    change    in    the 

this    metal    during   the    week.      For    the 

firsr    three   days    the    market   was   practically   idle. 

On  Sept.   18  and  19  a  small  business  in  future  was 

market  for  near-by  tin  continuing  dull. 

Supplies   of    Banka   and   Billiton   tin    in    August 

wen-    1,164   gross   tons.      For   the   year    1916    the: 

are    estimated   at    17, no   tons.     The   stock  in    the 

the  Netherlands  Trading  Co.  on  Aug.  31 

16  tons. 

Lead -As  we  forecasted  last  week,  the  A  S  & 
It    Co    was  forced  to  advance  its  price,   which   it 

Ising  to  6.75c,  New  York,  on  Sept.    15. 

nl     producers    immediately     asked     and 

aore,  and  the  A.  S.  &  R.' Co.  advanced 
again  on  Sept.  19  i.  7c,  while  independent  pro- 
ducers had  sold  at  6  90c.  on  the  morning  of  that 
da},      the  St.    Louis  market   was  also  very   strong 

g  a  stiff  demand  for  chemical  lead  which 
at  certain  times  during  the  week  sold  on  even 
terms  with  the  New  York  market. 

Spelter— Considerable  business  was  done  in  the 
early  pan  of  tl..-  n  k,  a  luding  some  for  export, 
but  then  the  market  flattened  out,  previous  ex- 
periences I.  :.  viz.,  a  disappearance 
ot  buyers  after  the  price  has  risen  to  9c  On 
Sept.  20  business  was  done  in  considerable  volume 
at  a  lower  price  than  had  prei 
and  the  market  exhibited  a  distinct! 
tendency, 

Exports  from  Baltimore  for  the  week  included 
103,116   lb.  spelter  to  England. 


Spelter  Exports  from  New  York  as  reported  ii 
the  Custom  House  for  the  month  up  to  Sept.  20 
were  6.750  gross  tons. 

Zinc  Sheets  are  in  steady  demand  and  business 
is  fair.  Quotations  are  unchanged  at  $15  per 
100  lb.,  f.o.b.  Feru,  111.,   less  S%  discount. 


Other  Metals 


NEW   YORK— Sept.   20 

Aluminum — Demand  continues  good  while  sup- 
plier are  not  heavy.  It  is  difficult  to  fill  large 
orders  tor  any  early  delivery.  Prices  are  strong 
at   61(g63c.   per  lb.   for  No.   1   ingots.  New   York. 

Antimony — This  market  was  dull  and  somewhat 
weaker.  Producers  reported  that  it  required  con- 
siderable skill  to  land  orders.  There  was  a  wide 
range  of  prices.     We  quote  ll@12^c. 


Quicksilver — There 
unchanged  price,   $75, 

reports,    by   telegraph, 


was  a  fair  business  at 
New  York.  San  Francisco 
S75@77%,    market    steady. 


good  both  from  domestic 
Prices  are  firm  and  un- 
changed at  45@50c.  per  lb.  for  ordinary  forms, 
according   to    size    of   order.      A    premium    of    5c. 

per    lb,    is    charged    tor    electrolytic    nickel. 

Imports  at  Baltimore  for  the  week  included  475 
tons  nickel  ore  from  Noumea.  New  Caledonia. 


Minor   Metals- 

-Current    quotations   for    Bismuth 

are    ?:;  i  ,  g  3  30 

per   lb.,    New    York— Cadmium    is 

quoted    at    M    10 

g)1.50    per    lb— Cerium,    electro- 

lytic,   is   sold   at 

ns    p.r    lb— Cobalt    Metal    is 

quoted    at     $1.2  . 

pel     11.     -Magnesium    is    steady. 

with    sales    at    S 

.,..'<!  4    per    lie    tor    99%    pure. — 

Selenium   is  fron 

l  $3  up  to  $5  per  lb.,  according 

to  size  of  order. 

Gold,  Silver  and  Platinum 


Gold— Further   arrival    of   $10,00.0, gold   from 

Ottawa  is  reported  this  week  Making  a  total  of 
$307,000,000  received  on  British  account  since 
May    1.     More  is  reported  coming. 

Gold  output  of  the  Kolar  goldfleld  in  Mysore, 
India,  for  August  is  reported  at  45.361  oz. ;  for  the 
eight  months  ended  Aug.  Ml  it  was  357.238  oz., 
or  $7,oS4,110;  a  decrease  of  13,968  oz.  from  last 
year. 

Platinum — This   market   was  unchanged  at  $85. 
an     increasing     demand     from 

Platinum  production   in  Russia   in   1915   is  esti- 
mated by  .i   recent  report  at  215  poods — or  103,200 
•   s;;  poods  from  1914.     Platinum 
of  Colombia  is  estimated  at  19,000  oz., 
against   17,500   oz.   in  the  preceding   year. 

Silver— The  market  continues  steady  with  fair 
inquiry  from  the  other  side— sufficient  to  absorb 
the  moderate  offering  going  forward  weekly.  The 
opinion  is  expressed  by  London  authorities  that : 
"In  view  of  probable  continuance  of  coinage 
orders  and  encouraged  by  the  favorable  monsoon. 
indicating  a  possible  demand  for  the  bazaars,  we 
see  no  reason  to  expect  any  setback  at  present, 
ami  even  higher  prices  may  he  seen." 

Mexican  dollars  were  quoted  in  New  York  Sept. 
11    at    52%@55%c;    Sept.    15    at    529»@55%e. ; 

Sept.  16  at  52"iM55Uc  :  Sept.  IS  at  53  „  56c  ; 
Sept  19  at  52"8fT(  55t6c.  ;  Sept.  211  at  52-V,;55c 
per  peso. 

Zinc  and  Lead  Ore  Markets 

Joplin.  Mo..  Sept.  16— Price  quotations  pi  i   _' 

lb.  :  Blende,  high.  $65.70  ;  60%  zinc,  premium  ore, 
$bo;  medium  grades.  $65'.,  i.n  ;  |,,«  s.-,-,  Cala- 
mine, per  ton  40%  zinc.  $45@30  A. 
ing  price,  all  grades  of  zinc,  $57.43  per  ton  Lend 
base  price  $70@65  per  ton  80%  metal  contents. 
High  price,  $71.90.  Average  selling  price  all 
grades  of  lead  ore.  $67.60  per  ton. 

Shipments    of    the    week:    Blende,    8.5(19    tons; 

calamine,   181   tons;   lead,   1,103   tons.     Value    all 

^  week,     $573,600;     the     .ear     to    date, 

•k  the  railroads  requisitioned 
but  tonight  reports  indicate 

•  scale  in  the  Kansas  coal 
bahility  of  a  strike  further 
ing  industry.  The  shipment 
irgest  since  April,   and  with 

•  In    output    will    lower   the 
buying    for    next 


Btt]      I 
fields,   ending 
injuring  the  : 
of  the  week 
but    a    slight 
reserve    stock 


Platteville.  Wis..  Sept.  16 — Quotations  for  the 
district  are  according  to  the  following  figures: 
Base  price  per  2,000-lb.  ton  for  material  assaying 
60%  zinc  is  $56  for  premium  ore  down  to  $511 
for  medium  grade.  For  material  assaying  80% 
lead  the  base  price  per  2,000-lb.  ton  is  $71.  Ship- 
ments for  the  week  were  2,798  tons  of  zinc  ore, 
28  tons  of  lead  ore,  and  570  tons  of  sulphur  ore. 
For  the  year  to  date,  the  figures  are,  87,467  tons 
of  zinc  ore.  3,059  tons  of  lead  ore,  and  20,790 
tons  of  sulphur  ore.  Shipped  during  the  week  to 
separating  plants,  4,523  tons  of  zinc  ore. 


-M  \  i  H    Wli  STERLING  EXCHANGE 


Stea- 
ling 
Ex- 
change 

Silver 

Sept. 

18 
19 
20 

Sterl- 
ing, 
Ex- 
change 

4   7.57.5 
4   7575 
4  7575 

Silver 

Sept 

New 
York, 
Cents 

Lon- 
don, 

[',  nee 

New- 
York. 
Cents 

Lon- 
don, 

Pence 

14 
1.5 
16 

4  757.5 
4   757.5 
1    7575 

6S} 
68 
68j 

32J 
32  j 

32! 

685 

us; 
OS; 

32  H 
325 

32; 

New  York  quotations  are  as  reported  by  Handy 

&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IX  XEW  YORK 


( loppei 

Tin 

I.e 

ad 

Zinc 

Electro- 

Sept. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

26J 

6.65 

6.55 

9  00 

14 

e.  27 

38} 

®6   75 

,„  6  60 

26J 

6  70 

6.55 



15 

...  27 

38 

©6   sii 

<a  6  65 

(5  9  25 

26 

6  .  5 

6.65 

11  mi 

16 

(5  27 

385 

to  Ii    S5 

©6.85 

(..  9  25 

26j 

6.75 

6  65 

9  mi 

18 

©27 

38 

(,i  I,   on 

©6.85 

io'.i   2.5 

26 

6.90 

6.85 

9.00 

19 

to  27 

38! 

©7  00 

(3  6  95 

©9  25 

26j 

6  90 

8   87j 

20 

@27 

3S| 

7.00 

(<!  6  95 

(a  ,1.121 

The  quotations  herein  are  our  appraisal  of  the  aver- 
age markets  for  copper,  lead,  spelter  and  tin  based  on 
wholesale  contracts  for  the  ordinary  deliveries  of  the 
trade  as  made  by  producers  and  agencies;  and  repre- 
sent, to  the  best  of  our  judgment,  the  prevailing 
values  of  the  metals,  reduced  to  basis  of  New  York, 
cash,  except  where  St.  Louis  is  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars.  Electrolytic  copper  is  commonlv 
sold  at  prices  including  delivery  to  the  consumers 
and  is  subject  to  discounts,  etc.  The  price  quoted 
for  copper  on  "regular  terms"  (r.t.l  is  the  gross  price 
n.  In  hie.-  freight  to  the  buyer's  works  and  is  subject 
to  a  discount  for  cash.  The  difference  between  the 
puce  delivered  and  the  New  York  cash  equivalent  is 
at  present  about  0.25c  on  domestic  business.  The 
price  of  electrolytic  cathodes  is  0.05  to  0.10c.  below 
that  of  electrolytic.  Quotations  for  lead  represent 
wholesale  transactions  in  the  open  market  for  good 
ordinary  brands.  Quotations  for  spelter  are  for  ordi- 
ary  Prime  Western  brands.  Only  St.  Louis  price  is 
given,  St.  Louis  being  basing  market.  We  quote 
New  York  price  at  17c.  per  100  lb.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
atv:  St.  Louis-New  York  17c;  St.  Louis-Chicago, 
6.3c;  St.  Louis-Pittsburgh,  13.1  cents. 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

133 
1345 

1355 
1351 
13.5  1 

Spot 

170J 
170} 

170} 
1715 

172; 

3  Mos. 

Spot 

Sept. 

Spot 

3  Mos 

Spot 

14 
15 
16 

IS 
19 

'20 

117 
116 

116 
116 

in;1 

113 
112 

112 
112 
113 

1711 
171} 

1715 
172 
173 

30} 
30J 

305 

30} 

no; 

54 
54 

56 

51, 

■V'-ks  d-iv-ry  ,,,-iiv  enl:  -.;■.  -. c '  pr-spe  io  !  r "  - 
winter  ore  market  letter  than  during  the  nasi 
slimmer. 


The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  Copper  quotations  for 
electrolytic  arc  subject  to  Z%  discount.  For  conven- 
ience in  comparison  of  London  prices,  in  pounds 
sterling  per  2,240  lb.,  with  American  prices  in  cents 
per  pound  the  fol'  owing  approximate  ratios  are  given, 
reckoning  exchange  at  4. SO.  £15  =  3.21c;  £20  = 
t  29c  :  £30  =  6.43c;  £40  =  8.57c;  £60  =  12.85c. 
Variations,  £1   =  0.21 1  cents. 


tptember 


ENGINEERING  AND  MINING  JOURNAL 


OTHER    ORES 

Manganese    Ore    Exports    from    British    India    in 
led  J  mi 
States,    12,326    gross    tons;    ttalj      f.SOO;    Fiance. 
i  _■  ., "      Great     Britain,     121,013 ;    tot: 
Ions.      I"   the   corresponding  quarter  ol 
were   56,072    toi 
tmpoi  Baltlm         for    the    week    Included 

JS,S  .ii  ti  n  i  mangani   i    on    fi   m   Brazil. 

Pyrites  production  In  the  Urals  In  Russia  in 
1915  was  39  i""  Eros     ton        Phi    pyrlti 

ted  not   i  .i  i   i Eh   tei  Lnburg. 

Tungsten  On-     The  market  was  dull  an  I 
weaker.     We  cuiote  $16"      ■  i     per  unit. 
Antimony  Ore     Dm  lian|  i  d  al   $1@1   LO 

Iron  Trade  Review 

NEW    YORK— Sept.    20 

While   domestic   orders   have   not    inct 

I  extent,  there  Is  much  inquiry  for  mate- 
rial  rot    next    year's  delii  arj .   both   for   I 
sumption  nnd  for  export 

With  cooler  weather  the  mills  are  doing  better 
work  and  are  gaining  back  the  ground  lost  lust 
month     They  i  ule,    till  far  behind  their 

ordei        tid  lid  hai  dlj    i e  out  even  in  six  or 

nths,   even    11    ■   orders   should   be 

received  Under  these  circumstances  premiums  on 
,i,n    early   deliveries  needed   must    be   expi  cted. 

Export  demand  is  strong  and  steady,  both  for 
si-ini-tiiiislk'd  and  linislu'd  steel.  In  home  buying 
structural  steel  is  rather  slow  again,  but  plates 
and  shapes  for  shipbuilding  are  in  very  strong 
demand 

The  heaviest  item  ut  business  in  the  past  week 
is  in  the  placing  of  orders  for  r.un  mi 
pipe  bv  the  Standard  Oil  Co  .  and  oi  150  miles 
by  Oklahoma  companies  This  will  require  a 
large  tonnage  of  plates,  still  further  increasing 
the    demand. 

The  Interstate  Commerce  Commission  this  week 
is    hearing    protests    from    manufacturers    against 

the    [in. posed    increase    Of    rates    on     Iron     and    steel 

in  seaboard  points.     This  in. -reuse  would 

with  the  special    rates  made  mi  export 

would   make    export    materia]    pay    local    rates   to 

the  seaboard.     The   larger   increases  proposed  are 

i.,  points   west   of    Pittsburgh. 

The  pig-iron  market  is  active  and  strong 
There  have  heen  largo  transactions  ill  basic  pig 
both   in    the    East    and   the    West.      Foundry    iron 

also    is    in    g 1    demand.       Both    Northern    and 

Southern    furnaces    report    large    sales    and    higher 

plies 

The  Thomas  Iron  Co  Hokendauqua,  I'onn..  has 
received   tin   offer  of  $3,500,000  for  its  propertj 

consisting    ,,f    blast     fiiiii.oa  9     nnd     in* 

erty — from  a  Philadelphia  syndicate  -said  to  be 
made  up  of  large  steel  int. rests  The  offer  was 
referred  to  a  committee.  The  Thomas  iron  Co. 
is  one  of  the  oldest  and  largest  makers  of  mer- 
chant  iron. 

Exports  of  Iron  and  Steel  and  their  products 
from  the  i  nited  States  tor  the  seven  months 
ended   Jul j    "■ !    an'    i.  ported  ti.ii.-is_    the   first 

tun  giving  ihi-  tonnage  of  those  products  reported 
by  weight  ;  tin-  second  line  the  value  of  machinery 
and  Ha-  third   lim    the   total   ralui    o     ail   exports : 


1915 


1916  Changes 

-   I        i.t  19,749 


steel   in  Ices  Ji 
and  may  .".on  I..-  said  i"    ihow   a  slight  advancing 
'.  o. 1.  ncj    in  general.     Wo 
adi  aio-'  d  1%   points  to  60 
about    $2  -a   i Prei 

■ 
d 

Pig     Iron      Sales     of     basic     have     hill- 

confined   to  this  : 

t.  \v  .lavs   there    ha     been l.-rabl.'   tonnage. 

J i"     - I 

.-.  ticrally  at  $18.25, 

I    'Ho.      -a      2  -.'         t'"i      Hi.      n ||  ell     tin     an 

tdd i    hall   ■"  .  ■      ■  advance,   how- 

i.i       .In.    .     in . I     Ins ii'    out     i 

i'  '   i  ■  ■!    ii'-.n    at    only    a 

fen    ccnl 

foundi  i     i    continues     with 

a     slight      I  note    higher    pi  I 

d 
i  sport    Inquiry    is   now    In   the   market    for   basic. 
We    quote    bit  ic    up    25i  u  tatlons    un- 

changed      i' 

is    ai  .       I In        anil       I,  I0@18.75; 

...I.'.  .       s[s  ...    |,     ■  ,         |,,|,         v..,,,  | 

higher  delivered   Pittsburgh 

Steel— It    is   now   tinders! 1    0 

Steel   in',   pi  n      tor  fourth-quat 
adjustment   she.  I  bai    contracts   will   bt 

than    for    third-quarter,    when    He-    nomini ti 

was    $40,    eni'    i.-i  ious     i ■  1 1 1 1  a  ■    with    special 

customers    down    to    $35       in    the    opi 

hei       an     mil-      "  ■        o  nal    "!!    ,  mgs,    and    tin-    mar- 
-I-  nil    almost    nominal    al    |  I  i 
Sheet    bins.    Less. -mm    ,.,    opmilma  rth        A 

Cleveland  mill  was  rccenth   offering  --:■ 

half     1917     at     $46,    mill,     but     i       u 

out   of   tin-   market    now      Rods    are  $5 


ton. 


FERROALLOYS 


Total  yalu 

The  exports  tar  exceeded  tics.-  of  any  previous 
year.     The   increase   in   the  total    value   of   exports 

this  year.  Imports  of  articli 
hv  weight  for  the  seven  months  were  u 
ia    1915    and    145,309    in     1916;    increase.    20,673 

tons 

Exports  from  Baltimore  for  the  week  included 
1.107  tons  steel  scrap,  2,911  'mis  steel  billets  and 
::i  tons  wire  to  Italy;  848.960  lb  pig  iron  anil 
l,024.:i:;0  lb.  steel  billets  to  Prance;   1,311,640  lb. 

pig  iron.   ::17.-.17    lb    si,.i    ,,,,..      son   lb.   wire, 

681,722  lb.  nails.  15,627,094  lb  st-.-l  billets,  rods, 
blooms  and  bars   m   Great    Britain. 

PITTSBURGH— Sept.    19 

Steel  production  has  been  increased  somewhat, 
with  more  favorable  weather,  and  most  of  the 
mills  expect  '.•  maki  new  tonnage  records  in 
October,  n  month  .ileus  marked  by  favorable 
weather  t.e  outputs.  Tie-  mills  have  fallen 
farther  liibind  in  shipments,  with  the  curtailed 
output  of  Inly  and  August  and  at  the  best  will 
have   to    i  :  delivery 

this    year       The    Carni  It 

make   1 ,000,000   toi  ■  xt   month,  which 

would    constitute   a    new    n 

hearths  an    being   com]  I     '  roll   and  Clair- 

ton.   with    a    new-   mixer    at    tie-    latter 

The   st.-el    market    continues   to   present    an    ap- 
pearance ..f  quietness.     In   some   I 
Sheets    and    tinplates,    the    mills    have    not    opened 

'heir    I ks    for    next    "  .     i       ivl  Hi      the:      ire    filled 

for  this  year.  In  rails  they  an-  filled  for  prac- 
tically all  of  next  year.  In  other  lines  they 
are  filled  as  far  alio. id    ■  usually   sell,   and 

thus  there  is  not  much  disposition  to  buy  or 
sell.  Nevertheless  the  total  of  obligations  on 
mill   books  does  not    seem    to   diminish    materially. 


from    Baltimore   for   i 
■IS.-,  tons  fern  md  650  ton       [) 

to    Italy — an    unusual    item. 

Ferrosilicon — Bessemer   ferrosilicon    varies    from 

Sllll  for  9%  up  to  $-11  for  16%,  all  tier  ton  at 
furnace.  High  :  i. '  at  fur- 
nace.      Several     it  rat  I         I    -      |  ,  | 

these  prices   tor  the   first    half  of   I"  Si    J  I tal 

Spiegeleisen   is   unchanged,   ordinarj    20$    b.  in. 
quoted  at    $400  15    pet    ton    at    to 
is   held    at    $55(Q>65,    according    to    grade   and  size 
of  order. 

Ferromanganese     British     makers     havi 

cognizat f  offerings  of    contract    ferromangan 

ese   io    domestic   makers   at   $165  and  tl>.  n  abouts 

and  an-  meeting  the  competit Bvi  n 

is  understood  to  have  been  shaded  slightly  in 
.■io-  or  two  eases      vVe  quote  prompt  ami  contract 

■       -I-.  ..,1711      per      toll. 
Imports    of    ferromanganese    in    .lulv    wi 
i    "      in    1915,    ami    10,162    in    191(1 
.  ai, 

at     Baltit e    f'-r    the    week 

1,275      ton--      ferromanganese      t M 

1     "    '!.'!. 'I 

IRON    ORE 

A  few  i-  i. i   :■  -  i     .a    Lai  have 

i  M.  i    and  quotations  hate  heen 
mad. •  tie  in  of  $5.20  per  I 

hut.    an    advance    Of    75c.;    and   of   $4.20    for    noti- 
on   .oh anct    of   "hi-    ovet    this 

|-t  o-. 

Wild   tonnage   has   boon   chartered   tor   the  bal- 

te    ot    ,h,    season    at    rates    varying   from   85c 

pi  i-  too  inn.   tin-  he  ..I  of  tie   Lakes. 
Tin    decision  "f  tin    Itit.-rst.  - 
mission    on    iron-ore    rates    from    Lake     I 
to    furnaces    is    a    complex    one    and    will    involve 
many  changes      It  will  not   take  effect   until  Apr.  1. 
"UT.      ..    that    it    will    n    i  ok    of   this 

The     Commission's     new      project      is      10 

mo  rate  shall  be  divided  into  three  parts,  each 
part  representing  a  detail  of  tin-  service.  At 
present    rates    an-    stated    so    as    to    Include    the 

whole     service     of     taking     til I 

Of     tin-     ,,-ss.l      to     the     trestle     Of     tl 

pany,      Tie-    proposal,    approved    by    the 

Sion,     is     that     tin      Ut 

is    itni  -     distinc  II     each    of    which 

Rat      rat.       ot      0.'       in  unloading 

from    ship    to    car        Tim    so. -mid    Is    fol 

haul  from  tin-  dock  to  the  furnace  plain 

and    the    third    is    to    cover    the    placing   of    the    car 

on    the    unloading    trestle 

Hook  ore  at   present    bears  a   rate  of   ■ 
ore       The   rat 
..re   is  also   to  be   stated   so  a;    n.  shot 
ponents.     T 

devices    a 

of  the   ship    anil    il 

IOC.    for    taking 

...  '    dock   ore 

that   mm   pays   iOc.   more  than  dl 
ISc.    in  the  case  of  ore   Hi  mole   than 

direct    ore. 

The  groupings  of  Lake  i 
and    of    furnace    towns    as    groups   of   .1 
arc    also    to    be    changed       Tim    .1 
and   distal.  SS   follows-  ;      Y 

to  include  rurnat 

tin-  lake  :  1 tonl 


COKE 
id  the  1 
ductloi  .  .      i 

Connellsvili.      i. 



ft  n     regarded 

reported  in  oi 

i 
eiont    sup:  aii. I    Indeed,    Ul 

now    sbipi 

I 

:    are    be- 

ginning   to   show   soni.    Interest    ii.   first-hall    con 
from  $2  75 
rpected  t.. 
pay.      We    quote :      Spot    furnac 

:    and   contract    foundry 
3.50  per   ton 
New    South    Wal        .  Productiot 

I'll:,  < 

Coal  mined  10,390,622      ''.If-  - 

Coalexpurt,  .1 

!7.7  ::       I       112,953 

Oil  shale  mined  50,049  15,474       I' 

employed  in  coal  mining 

SAULT    STE.    MARIE    CANALS 

I,     through 

tin-   Sauli    Ste     Marie  i  ..n   on   to 

Sept.    I    was:   East   bound.    ll.IJI.7iil  :   v 

I1.I27.27J  ;  total.  55,548,972  net 

of    IS.14I.SJJ    tmis  over    1915       01    the    I    ' 

1,145     vessels     carrying      10.850,100      tons     passed 

through  tb.    i' ii.in   Canal;    11 

rvihg    II. litis  S7  :    tons    through    tl 
Canal      The  total   number  of  \- 
15, 106,  sin. wing  .  n 

-   Included  in  t 
except    salt,   which   is  given   iii   barrels: 


l'ie  and  m'f'd 


I'll".  Itllb 

1,274,174 


6.552,627     9,158,100        I    i 


118,360        116,272     D 
79,254  64  . 


14,545 


I    freight    tonnage    in    August 
I      r    the   season    iron    of-    v. 

NEW    YORK— Sept.    20 

chemicals  is  reported  good,  wit 
generally  steady  and  a   . 

Arsenic — Offerings    arc    not    large    lint    supplies 
are    pretty   well    taken    m 
and   unchanged.      Spot    . 
o  25   pel     100  order. 

Copper     Sulphate     Actual     business     is     rather 
quiet    cist    now.    i  well  be] 

sier     Standard  make        ■    -  II 
•    order. 

Nitrate   of   Soda 
I 
tower,    though    \. 

;  here    is    fair,    hut    prices    are 

per    100    lb     for    both 
futures. 

Sulphur  ng    With    a 

heavy    dent  igbl     rates    are    still     a 

for    spot    and    $30 

Exports   of   sulphur   ft  'wo   years 

I.,  low  ,    in    pounds  : 

To  191  I  ' 

Australia 

India    2.111,053     10,524,868  i 

17  1 

Canada    :;    -.  I 

I0.09J      60,655,332  I    - 

Total   100,6  i 

The   production   of  sulphur  was  much 
in    1911.    but    the    year    1915 
:.]   the   first   hall 
-  gain. 

Sulphuric  Acid— Tlcmat,  ! 
■ 
■ 
said    to    have    been    n, 
future  delivery. 
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AHsesNiiirots 


Companj 

Delinq.      sale    I    Anil. 

Alia  Silver.  Nev. 

sept 

1    Sepl 

2SS 

.Pel 

1 1 1  N0\ 

1      II    112 

Beaver  Gold,  Utah 

Aug 

19  Sepl 

16    II  111 

Beaver  Mines.  Utah 

sepl 

30  Oct. 

21    0  0025 

Blue  Star.  Ida 

Sepl 

25  1  let 

21    II  112 

Hull  Valley.  Utali 

Ocl 

10  1  lef 

:il    0.004 

i  ,ish  Roy,  Nev. 

15;  II  111 

Coal  Creek.  Ida,    . 

j  i  *ep! 

20    II  005 

HI    1 1 

(  Km.  \  irgmia,  Nev. 

Crown  Point,  Utah 

in  ii  no", 

(  >■■! 

2    \..\ 

4   0.001 

Exchequer,  Nev 

Friend,  Ida. ... 

Aug 

16    0.002 

( lrea.1  Bend,  Ne\ 

i:,  Sepl 

20    0.01 

( sreat  v\  .stern,  Nev 

Sepl 

26  ( )ct. 

18,  0.01 

Idaho-Nevada,  Ida 

1  1  int. 

14|  0.002 

Jacket-C. Point-Belcher,  Nev 

14  Sept 

7    II  05 

Leonora.  Utah 

Hi   0  005 

Old  Veteran,  Ida 

Sepl 

9  (lei 

7    II   (1112 

Paloma,  Utah 

2  1    Sept 

'.l    (1  111 

Phedora,  Ida 

Vug 

29   Sepl 

_". H 

Rio  Grande  Grubstake,  Nev 

sepl 

31    (i  oil'' 

Royal  Copper,  [da 

Sept 

2    11  1101 

Sandstorm  Kendall.  Nov 

Santaquin  Chief.  Utah 

Sepl 

1  1   Sept 

21    0  0025 

Santaquin  King.  I  tah 

Jl    I)  0025 

Sells.  Utah 

7   0.00 

Sierra  Nevada,  Nov 

!_'  Nov 

2    II   111 

silver  Pick.  Nev. 

Sepl 

-'5  Oct. 

:to  ii  oi 

Smuggler,  Utah 

Sell! 

20  Oc1 

18    0  005 

Spearhead.  Nev. 

2  Nov 

2;  0  01 

Springfield  Tunnel,  l  'alll 

15 

1  0.05 

Syndicate,  Utah 

18  Ocl 

14    0.0015 

Tarbox,  Mont'. ...    . 

Sepl 

28  Ocl 

28'  o.oos 

Tonopah-Bonanza,  Nev 

Sepl 

i"  Ocl 

l(i    ii  111 

Tyler.  Ida 

Sepl 

12  Od 

12    (1  Hill.-, 

Umatilla,   Nev 

Sepl 

Is  <  1,1 

24    II  11025 

I'v.'ida,  Nov 

IC1 

g  i  id 

26    II  112 

West  Toledo,  Utah 

Sepl 

12  del 

3    II  111 

\Vnale,  Utah..  . 

Sepl 

:".   Sepl 

25    II  05 

\\  onderful.  Ida. 

Vug 

10  Sepl 

20   n  (Nil 

Stook    <tuo*:ili 
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1  of  Comp. 


Alta 

Andes 

Best  &  Belcher... 

Bullion 

Caledonia 

'  'hallenne  Con. 

f  'onfidenec 

Cons.  Imperial. . 
Con.  Virginia  . . 
Gould  &  Curry.. 
Hale  &  Xorcross. 
Jacket-Cr    Pt. 

Mexican 

Occidental 

Ophlr 

( >verman   


See  Belcher 

Sierra  Nevada, 
Union  Con 
Utah  Con. 
Belmont.  . 
(im  Butler.  . 
MacN'amara. . 

Midway 

Mont  .-Tonopah ,    . 

North  Star 

Rescue  Eula 

West  End  Con 

Atlanta. 

Blue  Bell 

Booth 

COD.  Con 

rac 
D'neld  B.B.... 

D'fleld  Daisy 

Jumbo  l 

Round  Mountain. . 
Sandstorm  Kendall 
Silver  Pick.     ,  . 
'  Sentral  Kureka. 
Argo       .    . 
Ariz.  Central 
Big  -Mm. . . 
Lazy  Boy. 
imtman  No.  Hlar.. 

Tom  Reed 

United  Eastern 
United  Western. . . . 


LONDON 


Alaska-Mexican 
Alaska  Tre'dweU 

Burma  (  !orp  . 
Cam  A-  Motor 
camp  Bird. . . 

i.I  <>ro 

Ivsperanza. . .  . 
Mexico  Mines. 
STechi,  pfd 

oroville 

Santa  fSert'dla 
Tomboy  . 


Alta  Con     . 
Black  Jark 

Cardiff 

( :olorado  \iimim 
Crown  Polm       .   . 
i  )aly-Judge 

Cold  Chain 
•  irand  « entral . . 
1 1 mi  Blossom. 
Lower  Mammoi  h 

'May  Day 


so.  Recla 
Uncle'  Pam 
Wilbert. . 
Yankee 


C<  U.i  I   RPRINl  JS    Sepl    19 


\i  acta 

Cresson 

Doctor  .lurk  Pol 
Elkton  con  , 

El  Paso 

E  Indlay 

Cold  Sovereign.. 

Golden  Cycle 

Granite 

Isabella 

Jack  Pol 

Jerry  Johnson 

Mary  McKinney. . 

Portland 

Vindicator 


TORONTO 


Adanac      

Bailey 

Kerland 

<  'oni&gas 
La  Rose, 
Peterson  i 
Right  of  Waj 

■     tiperlor.    . 
dson  Bay. 
Temiskamini: 
Wettlaufi 


;il;r 


0  10  0 

0  12  0 

X  If.  (I 

0 

0  it,  ■ 

0  12  0 

1  2  0   I 


Folej  O'Brien 
HoIHnger 

Mclntyre 

Newray 

Porcu.  crown 
Vipond.. 
West  Dome 


Name  of  Comp. 

Clg 

Alaska  Gold  M 

1 1 

Alas!  a  Juneau ... 

7 

Atn.Sm.&Ref.com  . 

107 

Aim    Sin.  &  Ref.,  pf. 

114 

Am.  Sm.  Sec,  pf.  A 

115 

Am.  Sm.  Sec.  pf.  13 

35 

Am.  Zinc 

42 

Am.  Zinc,  pf.  .  .  . 

78 

Anaconda 

110 

Batopllas  Mln 

L 

Bethlehem  Steel.  .  . 

559 

liethlehem  Steel,  pf. 

1 211 

Butte  &  Superior. 

64 

Chile  Cop 

20 

Chlno 

53 

Colo.  Fuel  &  Iron. 

54 

Crucible  Steel .... 

94 

Dome  Mines 

24  4 

Federal  M.4S... 

21 

Federal  M.  &  S..  pr. 

43 

Great  Nor.,  ore  ctf . 

12 

I'l. 

Homestake 

133 

Inspiration  Con 

61 

International  Nickel 

4Sj 

Kennecott 

5  J 

Lackawanna  Steel. 
Miami  Copper..     . 
Nat'l  Lead.  com. 
National  Lead,  pr.. 

Nev.  Consol 

Ontario  Mln 

Quicksilver...  . 
Quicksilver,  pf     ., 

Ray  Con 

Republic  I&S,  com. 
Republic  i&S,  pf.. 
sloss-Sheffleld.... 
Tennessee  Copper. 
Utah  Copper. . .  . 
U.s  Steel,  com.  . 
U.S  steel,  pf...  . 
V'a.  Iron  C.  &  C 


N.    V     CURB 

Beaver  Con.. 
Buffalo  Mines 
Butte  &  N.  Y.      . 
Butte  C.  &  Z.  .       . 

Caledonia 

(Jan.  Cop   Corpn 

cashboy 

Cerro  de  Pasco 
( "on   Ariz,  Sm. 
Con.  Coppermlnes 
Con.  Nev  .-Utah. 

Crystal  Cop 

First  Nat.  Cop.  . 

Florence. 

Goldfleld  Con... 
Goldtteld  Merger, 

Granite 

Heela  Mln 

Howe  Sound 

Jerome  Verde 

Joplln  Ore  &  Spel 
Kerr  Lake     .  . 
Magma         . .      . 
Majestic 

McKlnley-Dar-Sa 

Mother  Lode 

Nevada  Hills 

N.  Y.  &  Hond   . 

N'lpissiiif:  Mines 

Oro 

Ray  Hercules 

Rochester  Mines. . 
st.  Joseph  Lead. . . 
Standard  S.  L. .    , 

Success ... 

Tonopab 

Tonopah  1"\ 
Trlnnlllon. ..  . 
United  Zinc 
White  Knob,  pf,  , 
White  Oaks 
Yukon  Gold. 


Name  of  Comp. 

Bid 

Adventure.   . 

3! 

Alimeek.. . 

105 

H 

6fi 

Ariz.  Com  ,  etf.s 

12; 

Bonanza 

28 

Butte-Ballaklava 

Calumet  A-  Ariz. 

71 : 

Calumet  A-  Ilecla 

555 

Centennial 

IS 

Copper  Range 

(II 

Daly  West 

Fast  But'e 

15; 

Franklin 

s 

Granby 

s7, 

Hancock 

13 

Helvetia         

25 

Indiana 

Island  Cr'k,  com. 

43 

Island  Cr'k.  pfd. 

•in 

Isle  Royale 

lOi 

Keweenaw 

1 .:,  Salle. 

Mason  Valley 

Mass 

111 

Mayflower .    . 

2: 

Michigan 

3 

Mohawk 

so; 

STew  Arcadian 

Vew  Idrla 

14, 

20. 

North  Lake 

>ld  colony. 

u 

>ld  Dominion 

07 

Osceola. 

01 

IJulncy 

891 

St.  Mary's  M.  L. . . 

S7 

Santa  Fe 

Shannon.  . 

'( 

Shattuck-Arlz 

So.  Lake 

So.  Utah 

23 

Superior.. 

IS! 

Superior  ,t  Boat. .  . 

Tamarack 

t:i7 

trinity 

o; 

Tuolumne. 

511 

Li.  S.  Smelting 

73; 

U.  s.  Smelt's,  pf. 

52 

I'tah  Apex 

4 

;"tah  Con 

13. 

Jtah  Metal 

Victoria.. 

.VInona 

Wolverine. 

Is 

Wyandot.. . 

1 '. 

BOSTON  CURB     Sepl    is 


Bingham  Mines. 

Boston  Ely. 

1 

Boston  &  Mont.  . .  . 

ss 

Butte  &  Lon'n  Dev. 

5  s 

Calaveras 

:*alumet-Corliln. 

n:< 

3hlef  Con     . 

1 

"rown  Reserve 

Davis-Daly 

1 

Eagle  A-  Blue  Hell 

1 

Houghton  Copper 

1 

Iron  Cap  Cop.,  pr 

Mexican  Metals 

31 

Mines  of  America. 

Mojave  Tungsten 

A 

Mat.  Zinc  &  Lead 

1 

\e\'Htla-l  loiiglns. 

1 

New  Baltic 

ll 

Ohio  Copper. 

's 

Ilieen 

8.1 

Elaven  (  upper 

t    07 

Rilla 

11 

United  \  eriie  i  m 

:« 

J  Last  Quotations. 


Monthly    Average   Pric 
SILVER 


New  York 

London 

1914 

1915 

1916 

1914 

1915 

1916 

January 

56.572 

48.855 

56.775 

26 . 553 

22    72  1 

26  960 

February 

57   501') 

48  477 

26  573 

22    753 

March 

58   IH',7 

50  241 

57.935 

26   788 

23   7(18 

27  597 

\prll 

58  519 

SO   280 

04    415 

26.058 

22  709 

311   662 

May 

58   175 

19  915 

74.269 

26  704 

23   57(1 

35.477 

June 

5fi  471 

49.034 

05   (12  1 

25  'Us 

23   267 

'.  I    060 

July 

54  .078 

47.519 

62   94(1 

22   597 

30  000 

AUgUSt 

54  344 

47.163 

in.  08  i 

31    198 

September 

53  290 

IS    lisil 

"3    591 

October...  . 

50  054 

19  385 

23    199 

November. 

49   (1S2 

51.714 

22    7(13 

25   091 

December.. 

49.375 

54.971 

22   9(111 

26   373 

Year. .    . 

54.81149.0S4 

25.314 

23  675 

New  York 

London 

Month 

Electrolytic 

standard 

Electrolytic 

1915 

1911, 

1915 

1916 

1915 

1916 

Jan. 

13.641 

24.008 

60  756 

SS    (IS3 

65.719 

Feb.    , 

11    394 

26   4411 

63    494 

11)2  667 

Mar. 

1  1    7S7 

26.3111 

66.  152 

107.714 

April. 

II,    si  1 

27   895 

75  096 

124   319 

137   389 

May.    . 

IS    506 

28   625 

77  6(111 

135   457 

152.522 

June. 

19    477 

26  601 

82   574 

112  432 

95.333 

137  455 

July 

18  796 

23  865 

76.011 

95   119 

91    409 

125  .".(III 

Aug. . 

16.941 

26. 120 

68   673 

110    283 

82    333 

Sept.   . 

17  502 

68   915 

85  250 

Oct. 

17.686 

72.601 

ss    1 

Nov..  .  . 

IS    1,27 

77.744 

93   273 

Dee 

2(1    133 

80.773 

100  43 

Year. 

17  275 

72  532 

New    York 

London 

Month 

1915 

1916 

1915 

1916 

January 
Februarj 

March 

Vpril 

May 
June 

34  260 

37  415 
48.426 

17    ssl 
38 . 700 
40 . 2SS 

34   389 

3  I    OSII 
..9   224 

38  779 

41  825 
42.717 
50.741 
51   230 
49    125 

42  231 
38    5111 
38 . 565 

156  550 
176   925 
180  141 

166  225 
162   675 

167  636 
167  080 

151  440 

152  625 
151    554 
167  670 
167  000 

175.548 
isl    107 

193.609 
199.7311 
196.511 
179  466 

168   357 

November 

Av.  year.. 

38   590 

163  960 

New   York 

St .    Louis 

London 

Month 

1915 

1916 

1915 

1916 

1915 

1910 

January 

3 .  729 

5  921 

3.548 

5   826 

is  mill 

31    167 

February. 

3.S27 

6  246 

3.718 

6    164 

19.122 

II    988 

March 

4.053 

7.136 

3  997 

7 .  375 

21    883 

34    440 

April  

4.221 

7.630 

4  142 

7 .  655 

21    094 

34    368 

May   . 

4.274 

7    463 

4.182 

7  332 

20  347 

32  067 

June 

5.932 

6  936 

5.836 

6  749 

25    17(1 

31   Oil 

July 

5.659 

6  352 

5.531 

(I    1  B5 

24.611 

28    137 

August 

4.656 

(I  244 

4.520 

II    IISS 

21946 

29   734 

September . 

4.610 

4  490 

23. 151 

October.. 

4.600 

4.499 

23  994 

\..\  elr.l.er 

5.155 

5  078 

26  278 

December.. 

5  355 

5  266 

28  807 

A' ear.    .  . 

4.673 

4.567 

22.917 

New   Y'ork 

SI       l.i. ills 

London 

Month 

1915 

1916 

1915 

1916 

1915 

1916 

Jan 

6  386 

16  915 

6   211 

16   745 

30  844 

89.810 

Feb 

8.436 

IS    4211 

8  255 

IS  260 

39  S19 

97.762 

Mar. 

8  541 

16,846 

8.360 

16.676 

44.141 

95.048 

April 

10.012 

16.695 

9    S37 

16  525 

49  888 

99 .  056 

Mai 

14.781 

14.276 

14.610 

14.106 

68.100 

94  217 

June.  .  .  . 

21    208 

i  1   752 

21    038 

11   582 

100.614 

68.591 

19.026 

.8 .  925 

IS  856 

8 .  755 

97.250 

50 . 750 

VUi 

12.781 

8  730 

12.611 

8.560 

67.786 

51.5S7 

13.440 

13  270 

67.841 

(lei 

12  800 

12  596 

66  536 

Not 

15  962 

15   792 

SS  409 

Dec 

15  391 

15  221 

89  400 

Year 

1.1    2  III 

13  054 

117    5.',3 

PIG   IRON    IN    PITTSBURGH 


New  York  quotations  cents  per  ounce  troy,  line  silver 
.er.ee  per  ..nil.,.,  sterling  sliver.  II  92 


Month 

Bessemer! 

Basic! 

No.    2 
Foundry 

1915 

1916 

1915 

1916 

1915 

1916 

January 
February. 

March 

April 

May 
June 
JlllN 
August.  .     . 

Septembei . 
October.. 
November 
i  lecember 

814.59 
14.55 
14.55 
14  55 
14.61 
14.70 
14.94 
16  01 
16  86 

16  95 

17  57 
19  97 

S21    (111 
21.16 
21    si 
2 1    65 
21    7s 
21  95 
21   95 
21   95 

813.45 
13  45 
13   45 
13  45 
1 3  60 
13.67 
1.3   91 
15   31 
IS   95 
15   96 
11.     17 
18    II 

SIS    78 

IS  93 
19   20 
IS  95 
19    11 
IS  95 
Is   95 
18.95 

S13.90 
1 3  90 
13.95 
13  95 
13.83 
13.77 
13.68 
14.75 
15  70 
15  so 
17   211 
18.95 

S19.70 
19.51 
10 .  45 
19.45 
19  58 
19  34 
19  2li 
im  25 

Y'ear. . 

$15.82 

si  i  re 

*14.95 

!As  reported  by  W    P.  Snyder  &  Co 
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SYNOPSIS — The  Lakeview  mine  is  in  a  district 
not  formerly  known  to  be  well  mineralized.  Jl 
promises  I"  be  one  of  the  largest  zinc  producers  <</' 
the  West.  II  has  been  self-supporting,  no  money 
has  been  invested  fur  development,  and  dividends 
have  been  paid.  Other-  mines  have  come  into  ex- 
istence iii  neighboring  ground,  stimulated  by  Lake- 
view's  success. 

The  last  year  has  seen  the  growth  and  development  of 
the  Lakeview  mine,  a  property  that,  gives  promise  of  being 
one  iif  the  large  zinc  producers  of  the  West.  Not  onlj 
has  the  mine  been  self-supporting  from  the  grass  roots, 
hut  after  less  than  (3  months  of  operation,  the  first  divi- 
dend was  paid.  Being  a  newly  discovered  orebody  ami  in 
a  district  formerly  supposed  to  contain  hut  little  mineral. 


mineral  was  made  in  I'.mi;  on  a  thin  seam  of  copper  ore 
lying  in  a  quartzite  contact  1 '  ■_.  mi.  northwest  of  Saline. 
Onh   a   few    pounds  of  ore  was  mined,  and  no  shipments 

»ere  made.    In  [! upan    oi  Ogden  men  located  two 

groups  of  placer  claims  covering  a  bed  of  marble-limestone 
and  containing  a  large  portion  of  the  present,  minii 
pany's  property.  Only  ■<  sessmenl  work  was  done,  no 
marble  being  sent  to  market.  In  December,  1914,  work- 
men walking  up  a  wash  leading  to  the  outi  ropping  lime- 
stone beds  discovered  boulders  of  lead-zinc  carbonate  and 
traced  them  to  the  outcrop  of  ore  found  in  a  contact  be- 
tween the  so-called  .Middle  Limestone  bed  and  the  Lake- 
view  shale.  Four  claims  were  located,  a  few  opencuts 
and  holes  were  made  in  the  outcrop,  and  a  small  quantit) 
of  ore  was  mined    for  shipment. 

On  Mar.  9,  1915,  the  Lakeview   Mining  Co.  was  incor- 
porated.    \"  -ioi  I,,  was  sold,  all  expenditures  made  lo  the 


VIEWS  OF  THE  LAKEVIEW   MINK   AND   THE  TOWNSITE  IN  WINTER 


the  property  as  well  a-  the  district  has  commanded  a 
great  deal  of  attention  and  interest.  In  a  repori  to  the 
company,  the  manager.  S.  S.  Arentz,  supplied  a  large 
portion  of  the   follow  in-   i  hi  to  : 

The  property  is  :'.'.j  mi.  north  of  Saline.  Boxelder 
County,  Utah.  The  elevation  is  about  5,200  ft.  ami  is 
1,000  ft.  above  the  level  of  Croat  Salt  Lake.  The  short- 
ed distance  to  the  lake  is  |eSs  than  one  mile.  The  lower 
portion  id'  the  property  contains  the  Lakeview  townsite 
and  is  part  of  a  former  shore  of  the  lake.  The  higher 
portion  is  more  rugged  and  is  partly  covered  with  a  growth 
of  stuhhv  cedar  tree-.  The  climate  is  semiarid;  thi 
no  running  water  and  the  vegetation  is  limited. 

Xo  mining  of  importance  was  done  previous  to  the  loca- 
tions of  the  Lakeview  Mining  Co.    The  first  discover}  of 

•Mining  engineer,   Midvale,   Utah. 


original  owners  were  returned  to  them  ami  from  May  1. 
less  than  (50  days  of  operatiiv_r.  the  property  was  self- 
supporting. 

The    basal    geological    formation    of    the    district     in 
Arelren  schist,  win.  I  in  b\  a  great  series  of  mas- 

sive quartzites,  several  thousand  feet  in  thickness.  Tin 
quartzite  outcrops  from  along  the  shores  of  the  lake.  :; , 
,m.  west  i  '  iew  mine,  to  the  western  edg 

property  and   to  the  base  of  the  mountain.     Overly iny 

[proximately    500   ft.  of  met:! 
shales,  limestones  and  quartzites  in  thin  beds. 
in  color  ami  ranging  from  a  green  to  ;i  bla 
upon  these  beds  is  50  ft.  of  deeply  stained  ;i 
■  carrying  from  a  trace  to  :ii  _,■ 
is  followed   b\    10   ft.  of  shaly  limestone,   then 

.V  .mi  ft.  of  marble-limestone  on  which  the 


;.;  i 
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ii;i]  placer  claims  were  located.  A  bed  of  shale  i">  ft. 
wide,  rests  above  the  limestone,  and  this  is  followed  by 
the  middle  bed,  or  ore-bearing  limestone,  70  ft.  in  thick- 
ness. Overlying  is  another  bed  of  shale  from  50  to  75 
i't.  thick,  and  above  this,  running  hack  for  a  distance 
of  about  4  mi.  to  the  east  side  of  Promontory  Point,  is 
a  series  of  thick  limestone  beds  separated  in  places  h\ 
marl  and  shale.  The  quartzite  is  pre-Cambrian,  the  lime- 
stones and  shales  range  from  Cambrian  to  Carboniferous. 
The  genera]  strike  of  the  beds  is  north  4(1°  west  with  an 
easterly  dip  of  30°  to  40°.  The  strike  and  dip  hear  the 
same  regularity  for  three  miles  on  the  southern  extremity 
of  Promontory  Point.  On  the  Lakeview  Mining  Co.'s 
property,  three  canons,  bearing  southwest  to  northeast, 
give  a  clear-cut  exposure  el'  the  various  beds  and  permit 
development  by  means  of  adits  that  expose  the  ore  contact 
in  the  middle  bed  along  its  ionise.  Xo  fault  displace- 
ments of  any  moment  are  noticeable  to  the  east  of  the 
property,  although  numerous  fissures  indicate  mineraliza- 
tion  at  depth. 

The  Middle  Bed  and  lis  Ore  Deposits 

All  ore  developed  in  tin'  Lakeview  property  is  found 
in  the  Middle-Bed  limestone,  ami  prospecting  has  devel- 
oped ore  for  a  distance  of  1,500  ft.  as  measured  along 
the  outcrop.  The  outcrops  are  not  conspicuous — in  fact, 
just  the  reverse — and  lor  this  reason  the  district  up  to 
this  time  has  been  overlooked  by  the  prospector  in  his 
search  for  minerals. 

The  ore  occurs  in  a  contact  or  bedding  plane  between 
a  shale  hanging  and  a  limestone  foot  wall.  It  is  found 
in  chimneys,  shoots  and  kidneys.  The  strike  is  north  40° 
west,  the  dip  is  35°  to  the  northeast  and  the  rake  of  the 
oreshoots  is  t<>  the  north.  The  ore  makes  out  into  the 
soluble  limestone  along  north  and  south  fissures,  some- 
times as  far  as  the  shale  beneath  the  middle-bed  lime- 
stone. These  north  and  south  fissures  are  numerous; 
they  are  so  close  together  that  ore  will  make  almost  con- 
tinuously along  the  bedding.  The  fissures  show  displace- 
ments in  the  main  workings  of  from  a  few  inches  to  one  of 
\2  ft.  They  dip  westerly.  The  faults  are  normal  and 
show  no  displacement  of  the  beds  alone;  the  strike. 

The  metal  content  of  the  orebodies  is  principally  lead 
and  zinc.     There  is  less  than  an  ounce  of  silver  and  no 
copper  or  gold.     The  zinc  occurs  as  smithsonite,  or  zinc 
onate,  varying  in  color   Erom   white  to  dark  brown. 
The  lead,  occurring  in  lesser  quantities,  is  found  as  cerru- 
site,  or  lead  carbonate,  constituting  about  one-sixth  of  the 
ore.     Barite,  which  occurs  in  large  quantities  and  lies  in 
ict  with  the  banging  wall,  is  known  as  the  ore  indi- 
"'    lead.     Tin'  lead  ores  are  also   found   in  contact 
with  the  hanging  wall  and  the  haute:  the  zinc  ores  under- 
lie the  had  ami  are  in  contact  with  the   loot  wall,  often 
extending    in    tin-    foot    wall    for  several    feet.     The  ores 
occur  as  regulaT  replacement  bodies,  ranging  from  a  nar- 
10   i't.  in  w  nlth. 
ha  re  probably  hcei,  produced  by  the 

tl teral   sulphates,   formed  by  the 

oxidation  ol  inerals,  and  the  solutions  com- 

ing in  contact    with   the  limestone  have  precipitated  the 
ores   i      i  es.     The  district    has   undergone  heavy 

weathering  ami  erosion,  and  a    the  water  level  is  at  least 
500  ft.  below  the  surface,  the  ore  is  well  oxidized.     Near 

the  surface  the  ore  soli as   I  a  e   spread   in  the  broken 

limestone,  making  deposits  of  a  larger  nature  ami  inter- 


mixed with  pieces  of  wall  rock.  A  great  deal  of  this  is 
second-class  ore  ami  requires  sorting.  At  a  lower  depth 
the  solutions,  being  more  confined,  have  made  deposits  of 
a  better  grade. 

The  original  orebodies  have  been  altered  and  leached. 
The  soluble  ores  have  been  redeposited,  probably  at  a 
lower  depth.  The  open  watercourses  found  in  the  contact 
indicate  original  ore  channels  from  which  the  ore  has 
been  leached.  While  the  orebodies  found  at  a  lower  depth 
are  more  compact  and  of  better  grade,  still  they  are  not 
in  as  great  quantity  as  the  bodies  nearer  the  surface.  At 
water  level  the  orebodies  are  often  at  their  maximum 
size,  this  being  due  to  the  solvent  action  of  the  acid  solu- 
tions upon  the  limestone  forming  large  chambers  favor- 
able  to  the  deposition  of  ores  in  quantity.  So  it  may 
be  reasonable  to  assume  that  when  water  level  has  been 
reached,  orebodies  of  large  size  may  be  developed.  Judg- 
ing from  the  surface  deposits,  there  seems  to  he  a  progres- 
sive decrease  in  zinc  content  with  a  consequent  increase 
of  lead  content  from  the  top  toward  the  bottom  of  the 
mi'  channels.  As  this  is  contrary  to  the  general  forma- 
tion of  ore  deposits,  further  developments  will  he  awaited 
with   interest. 

It  is  a  question  whether  the  ore  is  confined  at  depth 
to  the  main  contact.  The  Skyline  tunnel  was  driven  75 
ft.  in  me  ami  on  the  lower  contact  between  the  Middle- 
Bed  limestone  and  the  underlying  shale.  Here  the  ore 
channel  reverses  ami  dips  to  the  southwest  instead  of 
northeast.  The  solutions  may  have  followed  up  through 
this  lower  contact  or  may  have  migrated  from  the  upper 
main  ore  contact.  The  spelter  fissure,  at  tin-  north  end  of 
the  property,  lies  in  the  middle  of  the  limestone  bed: 
Ibis  is  also  true  of  the  lead  fissures  in  the  Buckley  tun- 
nel toward  the  southern  end  of  the  property,  hut  in 
both  cases  the  ore  seems  to  trend  toward  the  main  contact. 
perhaps  following  cross-fissures,  to  be  deposited  in  a 
broken  zone  paralleling  the  main  contact. 

An  igneous  dike  appears  about  2,000  It.  northeast 
of  the  mine  and  above  Grand  View  gulch.  It  is  i  ft. 
wide  ami  can  he  traced  for  150  ft.  in  a  heavy  bedded 
limestone.  The  dike  is  dioritic  and  undoubtedly  has  some 
hearing  on  the  ore  deposits.  At  the  bottom  of  an  incline 
sunk  in  the  Xo.  1  tunnel,  decomposed  porphyry  was  en- 
countered stained  with  copper,  the  first  appearance  of  cop- 
per on  the  property. 

Development  of  the  Property 

On  the  south  side  of  the  ridge,  separating  Lakeview 
gulch  from  Volunteer  gulch,  the  property  has  been  de- 
veloped h\  six  production  and  one  development  tunnels; 
on  the  north  side  of  the  ridge  by  three  production  and 
three  minor  tunnels.  On  the  south  side  of  Lakeview 
gulch  and  on  the  north  slope  of  what  is  known  as  South 
Mountain,  leasers  have  driven  two  tunnels  and  developed  a 
12-ft.  body  of  lead  ore.  There  are  also  several  openciits 
and  minor  workings  along  the  contact.  The  tunnels  are 
all  driven  along  the  main  ore  contact,  between  the  Middle- 
Bed  limestone  ami  the  overlying  shale,  with  the  exception 
of  the  first  1,000  It.  of  Xo.  t  tunnel.  A  minor  tunnel, 
called  the  Skyline,  has  developed  the  fissure  of  ore  spoken 
of,  in  the  lower  contact. 

The  tunnels  vary  in  length  from  100  to  1.050  ft.  The 
Xo.  1.  or  main  production  tunnel,  is  at  an  incline  depth 
of  880  ft.  below  the  top  of  the  mountain  ridge.  The 
Complex,  or  lowest   tunnel,  is  at  an  incline  depth  ol'  95 
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ft.  below   No.    1    tunnel.     This   tunnel    is   being   rapidh 

pushed  forward  to  develop  il re  i  hannels  at  depth  and 

is  now  over  800  It.  in  Length.  When  completed,  it  will  be 
used  as  the  main  working  tunnel.  Owing  to  the  contour 
nf  the  ground,  this  is  the  lowesl  tunnel  obtainable  and 
future   deep   development    must    be   gained    bj    sinking. 

From  the  Complex  tunnel  il re  above  will  be  mined  l>\ 

overhand  stoping,  dropped  into  chutes  to  the  tunnel 
and  hauled  oui  by  means  of  a  mule  train.  The  mined 
-topes  will  be  filled  with  am  waste  or  second-class  ore  ex- 
tracted. Development  below  the  tunnel  level  will  be  car- 
ried on  l>\  sinking  a  two-compartmenl  inclined  shafl  on 
the  contact,  from  which  various  tunnels  and  drifts  will 
be  driven  to  prospect  and  develop  the  ore  channels.  This 
incline  will  be  extended  to  the  surface  to  avoid  the  instal- 
lation of  an  underground  hoisting  system.  At  the  mouth 
of  the  tunnel  will  be  placed  the  remainder  of  the  surface 
equipment,  including  the  ore  and  sorting  bins,  blacksmith 
shop,  proposed  narrow-gage  railroad  terminus  and  other 


THE  LOWER   TRAIN  BIN"  OF  THE  LAKEVIEW    MINE 

buildings.  The  mine  contains  over  11,000  ft.  of  workings, 
of  which  lcas.-rs  have  done  3,500  ft.  Most  of  these  work- 
ings are  in  ore. 

There  are  13  distinct  ore  channels  or  shoots  mor ' 

less  connected  with  one  another,  seven  of  which  are  quite 
pronounced.  The  various  tunnels  extend  along  the  ore 
contact  and  intersect  each  channel.  The  ore  between  the 
levels  is  mined  both  by  sinking  and  raising  from  one  level 
to  the  other.  Selective  mining  is  practiced;  either  the 
lead  or  zinc  ore  is  mined  alone,  or  the  high-grade  zinc 
is  mined  separately  from  the  low-grade.  This  requires 
careful  mining  and  constant  assaying.  At  times  it  is 
quite  difficult  to  distinguish  between  the  various  kinds  and 
grades  of  ore;  a  kidney  of  high-grade  ma\  be  embedded 
in  a  kidney  of  low-grade  ore,  and  there  may  be  but  little 
visible  distinction  between  them. 

The  ore,  being  soft,  is  easih  mined;  a  large  amount  of 
it  is  extracted  l>\  the  use  of  the  pick  and  shovel  only. 
The  harder  mound  requires  hand  steel,  and  a  limited 
number  of  jackhamers  are  used.  These  are  employed  for 
drifting  in  the  Complex  tunnel  and  do  satisfactory  work. 
The  broken  ore  is  shoveled  or  loaded  from  the  chutes  into 
16-eu.ft.  mine  ears,  then  trammed  to  the  mouth  of  the 
tunnel  and  sent  down  surface  chutes  or  pipes  to  the  \o.  1 


tunnel  level.     Here  it  is  dumped  over  a  ' -.-in.  n 

on  the  sorting  floor;  the  fines  are  sent  to  the  upper-tram 

bin  of  80  tons  capacity  ;  tin 

Join  ,    ,.[.,_. 

dump.     From  the  upper-tram  bin,  the  ore  is  carried  down 
a  600  ft.  gravity  tram  to  an  80  ton  ore  bin.     From 

depot.    The 
tram   is  a   three-rail   tt  one  i  ar  pa 

operating,  and  is  fitted  with  a   1x5 
Land   brake.     The  tran 

and  are  self-dumping.     Thr  rs  are  emp 

"ii   the  so,  i  ;  stand  on   a   platform   buiH 

ath  the  true  il •  and  so  avoid  the  i 

over.     \iHiin  one-sixth  of  th 

is  screening.     The  grai 

cording  to  the  price  of  zinc  and  the  nature  of  the  conl 

The  ground  stands  exceptionally  well;  the  stopes  arc 
not   large,  and   Inn   little  tint  required.     A 

stulls  are  used,  and  occasional  I )    two  posts  and  cap 
necessarj  to  hold  up  a  loose  piece  of  hanging  wall.     Rails 
of  8-lb.  weight  are  used   Cor  I rai  '  .     The  i  and    ■■•  m 
i-  employed  for  hoisting  from  the  inclines,  the  dun 
platform   being   limit   above  the  track   li 

the  ore  is  dumped  in n       ith  a  minimun    an 

of  lifting.    Owing  to  the  high  price  of  metals,  the  min- 
ing operations  have  been    forced   to   produce  ore   in 
quickest   and   best   way   possible  an 
property  has  uol                                       ould  be  in  no 
tune-.    The  zinc  ore-  have  been  n I  almost  to  tl seclu- 
sion   Of    the    lead    ore-.    I. ill    QOW,    with    the    drop    in 
pr'ii  es,  more  attention  will  be  paid  to  the  product  tot 

leu!. 

II  wiu.im,   i  ii  i    l.ou  -( ,R  \iu    (  Ires 

The  u atain 

In  to  20' ,      in'    as  a  i  arbonate  and  a  lesser  tonna 

mixed  lead  and  zinc  ores.    Tl 

dumps  all  carry  high    in  i  ontent,  ranging  from  5  to  20' ,  . 

Experiments  are  in  \  iew  to  -•■ 

by  wet  concentration  and  also  b\   sulphidizing   flotation. 

Calcining  tl re  lias  been  considered,  the  sin   carbonate 

!   roasted  to  zinc  oxide  with  a  loss  in  weight  and  a 
i  onsequenl    in  rease  in  zinc  content. 

<  >n  the  dump  ot   So.  1   level  are  the  tramwaj 
sorting  floor  and  blacksmith  shop.     The  -hop  contains  a 
distillate-driven  compressor,  also  the  neeessan   tools  and 
equipment  for  sharpening  steel,  handling  The 

Lake\  iew  tow  nsiti  1 ,000  ft.  belov  work- 

just   south   of  the  ore  bins  and   on   a    beni  h   o 
former  lake  shore.    The  buildings  coi 
boarding  house,  a  ■'  hall,  four 

bunkhouses,  several  dwellings,  boarder  tents 

The  road  from  the  railroad  station  Saline  to  the  mine 
i      •  i     fair 

2  rade  until  a   point   •.'J"1 

-    reached,    v 

tered.     »  >re  haul;  by  four-hoi  - 

and  traili  I  -  e  is  hauled  per  load  at   a 

cost  of  $1.25  per  ton.     A  motor  truck  fo 
for  haulage  was  abandoned,  the  mudd}      J! 
roads  in  winter  causing  its  withdrawal.     A  -• 
]1MS  i,  la  narrow-gage  rai  i 

Point  to  the  mine,  a  distance  of     !  ■   mi.,  ; 
ide 

operation  by  next  spring-. 
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The  power  is  all  obtained  from  crude  distillate  costing 
9c.  per  gal.  Electric  power  can  be  obtained  from  Ogden,  a 
distance  of  20  mi. 

There  is  no  running  water.upon  the  property.  At  pres- 
ent all  water  is  hauled  from  Ogden  and  delivered  at  the 
mine  for  75c.  a  barrel.  It  is  stored  in  a  concrete  cistern, 
built  below  the  ground,  and  holding  three  tankloads.  Two 
larger  water  tanks  are  being  installed.  A  well  is  being 
driven  2,000  ft.  west  of  the  mine,  and  it  is  at  a  vertical 
depth  of  150  ft;  water  is  expected  at  ;.'•"><)  ft.,  but  the 
equipment  is  for  1,000  ft.  The  strata  dip  In  the  northeast 
and  away  from  the  well,  which  is  about  600  ft.  above 
the  lake  level,  and  only  surface  water  can  he  expected. 

The  company  is  sinking  a  water  shaft  in  the  wash  of 
Lakeview  gulch  and  near  the  mine.  The  shaft  has  a 
hoisting  compartment  and  manway.  Its  depth  is  121  ft., 
ill'  which  (id  ft.  is  in  wash.  It  will  reach  the  main  ore 
contact  at  a  depth  of  250  ft.,  and  both  ore  and  water 
are  expected.  There  are  several  fresh-water  springs  near 
the  lake  slime,  hill  (he  water  is  brackish.  Piping  water 
from  tlic  Maple  Leal  Springs.  •'!  mi.  northeast  from  the 
mine,  has  been  considered. 

Leasers  Working  on  Property 

A  large  portion  of  the  property  has  been  given  out  to 
leasers.  They  pay  a  certain  royalty  to  the  company  re- 
gardless of  the  metal  content  of  the  ore,  and  they  do  a 
required  amount  of  development  work.  The  Western 
Zinc  Co.,  or  \Y.  II.  Clark  lease,  has  leased  the  north  and 
south  extensions  of  the  property,  a  portion  of  ground  be- 
tween the  upper  tunnels,  and  a  block  on  the  north  side  of 
the  ridge  below  the  No.  5,  or  upper,  tunnel.  This  sec- 
tion has  produced  a  large  tonnage  of  ore  averaging  33% 
zinc,  which  was  mined  from  three  tunnels.  The  ore  was 
handled  by  outside  chutes,  dropped  to  a  25-ton  ore  bin 
and  hauled  by  wagon  to  Saline,  the  railroad  station.  On 
the  southern  side  of  Lakeview  gulch  this  company  has 
developed  a  12-ft.  body  of  ore  assaying  20%  lead.  Over 
1,200  tons  has  been  shipped.  This  body  of  ore  has  been 
developed  by  means  of  two  tunnels  known  as  the  Buckley 
tunnels  Xos.  1  and  •.'.  The  ore  does  not  lie  in  the  lime- 
stone-shale contact,  but  it  is  about  25  ft.  away  and  in  the 
limestone.  The  ('lark  lease  has  also  shipped  lead  and.  zinc 
ores  from  surface  workings  near  the  No.  1  tunnel  and 
developed  a  part  of  the  lower,  or  Complex,  tunnel.  The 
operators  have  their  own  equipment,  boarding  house,  etc 

The  Volunteer  Lakeview  Co.  has  subleased  one  claim 
from  the  Lakeview  Co.  The  claim  has  been  developed 
le.  an  in.  line  shaft  sunk  in  the  ore  contact.  It  is  156  ft. 
deep  and  pitches  33'  to  the  north.  Drifts  at  the  50-ft. 
and  bottom  levels,  and  two  raises  in  the  ore,  have  blocked 
considerable  ore  carrying  from  5  to  20 %  zinc.  This  com- 
pany also  owns  two  claims  adjoining  the  Lakeview  prop- 
erty on  the  northwest.  No  ore  has  been  shipped  as  yet, 
but   a   shipmenl    is   ready   In   the  bin. 

The  Spelter  lease  contains  the  northern  section  of  the 
Lakeview  property.  The  operators  have  drifted  in  a  body 
of  zinc  ore  lying  in  the  middle-lied  limestone.  One  \ein 
is  about    10   ft.  from  the  true  shale  hanging  wall.     There 

are   several    drifts,    winzes   I    raises    following   oreshoots 

and  water  courses.  The  ore  seems  widely  disseminated 
in  the  broken  limestone  and  is  of  lower  grade.  No  ship- 
ments have   been   made. 

The  Crandview  Mining  Co.  adjoins  the  Lakeview  on  the 
north  and  northeast,  with  five  unpatented  claims.     The 


workings  consist  of  three  minor  tunnels,  one  65-ft.  incline 
and  one  75-ft.  vertical  shaft.  They  all  lie  in  a  contact 
between  a  shale  hanging  and  a  limestone  foot  wall.  Only 
ore  of  lower  grade  has  been  developed.  The  Cedar  Ridge 
has  seven  unpatented  claims  adjoining  the  Lakeview  on 
the  northeast.  The  operators  have  prospected  a  shoot  of 
zinc  ore  carrying  from  Id  to  2l)%  zinc.  The  ore  lies  in 
the  limestone  and  has  been  developed  by  one  tunnel  with 
two  winzes.  The  .lay  Hawk,  also  on  the  northeast,  has  five 
unpatented  claims.  There  is  but  one  short  tunnel  with 
two  inclines  sunk  in  mineralized  limestone.  A  few  hun- 
dred  pounds  of  galena  has  been  mined.     This  is  tl nly 

discovery  of  galena  in  the  district.  The  Promontory  De- 
velopment Co.  and  the  Karr  Lease  are  two  properties  at  the 
extreme  south  of  the  Lakeview  ore  contact.  They  have 
small  amounts  of  lead  ore. 

Shipping  Ores  prom  the  Lakeview  Property 
The  Lakeview  Mining  Co.  and  its  leasers  include  the 
onlj  ones  in  the  district  to  have  developed  ore  of  shipping 
grade,  in  quantity.  By  careful  mining  and  sorting  some 
of  the  adjoining  properties  may  be  able  to  ship  an  occa- 
sional carload  of  ore.  The  higher  grades  seem  to  lie  in 
the  Middle-lied  or  Lakeview  contact  and  in  thai  section 
of  the  contact  between  the  Volunteer  gulch  and  the  terri- 
tory just  smith  of  the  Lakeview  gulch. 

From  Apr.  15,  L915,  when  the  tirst.ore  shipment  was 
made,  to  Aug.  1.  1916,  tin1  company  shipped  over  10,000 
tons  of  ore  with  a  zinc  content  of  3(Ky  and  over  500  tons 
of  ".'(>',  lead  ore.  Company  leasers  have  shipped  over 
3,000  tons  of  ore  averaging  33$  zinc,  and  1,200  tons  of 
me  carrying  20$  lead.  It  has  lately  been  decided  to  ex- 
tend the  operations  of  these  leasers  and  give  them  more 
territory. 

Dividends  amounting  to  $150,000  have  been  paid  to  the 
stockholders,  the  property  has  been  well  equipped,  mine 
buildings  and  cottages  have  been  built  and  other  surface 
equipment,  amounting  to  a  probable  expenditure  of  $30,- 
oon.  There  is  a  huge  cash  balance  in  the  treasury.  Tor 
every  three  dollars  divided  the  company  has  attempted 
to  place  one  dollar  in  the  treasury  for  future  development 
of  I  he  property. 

M.lh©dleslsiini  MlEaespsvJ  Ptrodl maculosa 

The  total  mineral  production  of  Southern  Rhodesia 
in  1915,  according  to  United  States  Commerce  Reports, 
was  greater  than  that  of  till  I,  which  in  turn  was  in  ex- 
cess of  the  output  of  1913,  which  constituted  the  previous 
record.  The  yield  of  gold  for  the  year  was  915,029  oz...  an 
increase  of  60,548  oz.  of  tine  gold.  Among  the  Ki  gold- 
producing  countries  of  the  British  Empire,  Rhodesia  ranks 
fourth,  being  only  slightly  under  Canada.  The  value 
of  other  minerals  declared  in  Southern  Rhodesia  for  the 
period  under  review  was  $2,802,646,  as  compared  with 
$1,473,53'  in  1914.  The  principal  increases  in  mineral 
production  other  than  gold  were  in  copper  and  chrome  ore, 
largely  used  in  the  manufacture  of  shells  and  other  war 
materials. 

The  following  table  shows  the  quantities  of  principal 
minerals  produced  in  Southern  Rhodesia  during  191  I  and 
1915: 

Mineral  1914  1915 

Gold,    oz S54.4S1  915,029 

Silver,    oz 150,793         185,233 

Coal,     ions     349,459  409.7t;:i 

Chrome    iron,    tons 48,207  60,581 

Asbestos,    tons    4x7  I'.iilii 
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The  copper  production  for  the  period  Jan.  l-Sept.  30, 

1915,  totaled  3,594   tons.     Dividends  ai nun-  to  $2,- 

732,438  were  declared  h\  Rhodesian  mining  companies 
during  1915,  an  increase  of  $357,152  on  the  amounl  de- 
clared in  L914.  This  sum  does  nol  include  the  profits 
made  by  local  syndicates  and  individuals,  which  are  said 
tn  have  been  substantial. 

The  copper  production  in  the  Transvaal  shows  a  large 
increase  over  thai  of  am  preceding  year.  This  is  ai 
counted  for  by  the  development  of  the  mines  ai  Messina', 
which  are  now  turning  oul  large  quantities  of  this  metal. 
The  sales  of  copper  in  L915  amounted  in  value  to  $1,988,- 
;  78,  a  gain  of  $  129,901  over  the  pre\  inns  year.  The  cop- 
per output  for  1916  promises  to  be  larger  than  ever  before, 
owing  to  increased  development. 

The   nineteenth  annual  session  of  the  American  Mining 
Congress,  which  meets  in  Chicago  during  the  week  begin- 
ning Nov.  13,  promises  to  be  marked  by  features  of  ei 
ceptional  interest. 

The  addresses  of  welcome  bj  Governor  Edward  F.  Dunne 
of  Illinois.  Mayor  W.  If.  Thompson  of  Chicago  and 
President  .1.  W.  O'Leary  of  the  Chicago  Association  of 
Commerce  will  be  responded  to  by  representatives  of  each 
mining  state  giving  a  carefully  prepared  three-minute 
resolution  setting  forth  that  state's  most  important  min- 
ing issue.  This  expresion  of  opinion  will  have  a  guiding 
influence  upon  the  work  of  the  Resolutions  Committee. 

The  general  meeting  to  consider  the  subject  of  "Safety" 
will  he  addressed  by  Van.  II.  Manning,  director  of  the 
United  State-  Bureau  •<(  Mine-,  on  the  subjeci  of  "The 
Past  ami  Future  of  Mine  Safety  Work." 

At  the  Wednesday  meeting  to  consider  the  subjeci  of 
"Efficiency  in  Mining,"  Col.  George,  Pope  of  Hartford, 
Conn.,  president  of  i\\r  National  Manufacturers'  Asso- 
ciation, will  make  the  principal  address,  to  which  Sei  ro- 
tary of  Labor  Wilson  is  expected  to  reply.  Bonorable 
I'..  X.  Hurley,  chairman  of  the  federal  Trade  Commis- 
sion, will  also  address  this  meeting. 

The    subjeci    for    Thursday    will    he    "Consei 
Among   the    speakers    on    this   subjeci    will    he    Senator 
Phelan  of  California,  and    Hennen  Jennings,  of  Wash- 
ington. I).  C. 

The  Zinc  ami  Lead  Section  of  the  Congress  will  ci 
\ene  in  its  own  meeting  room  at  2  p.m.  Tuesday,  with 
S.  I).  Nicholson,  of  Denver,  Colo.,  as  chairman.  "Tariff 
for  Revenue  Related  to  a  Compensating  Duty  mi  Lead 
ami  Zinc  Ore-"  will  he  the  title  of  the  principal  address, 
delivered  by  Otto  Ruhl,  of  Joplin,  Mo.  .1.  II.  Troutman, 
of  the  Empire  Zinc  Co..  Denver,  Colo.,  will  address  tin' 
meeting  on  the  subjeci  of  the  "Importance  of  Zinc  in  Pre 
paredness."  Other  addresses  will  lie  made  by  W.  B. 
Shackleford,  I!.  M.  Henderson,  C.  E.  Siebenthal,  I  •'.  G. 
Cottrell,  Edward  II.  Nutter  and  II.  C.  »•< 

The  Precious  Metal-  Section  of  the  Congress  will  meet 
in  a  room  by  itself  on  Tuesday,  Nov.  1  I.  at  2  p.m..  with 
[rving  T.  Snyder,  of  Cripple  Creek,  presiding.  Senator 
John  F.  Shafroth  of  Colorado  will  address  the  assembly 
on  "The  Future  ot  Silver."  Waldemar  Lindgren  will 
-peak  on  "The  World'-  Gold  Supply  and  its  Suffii 
for  Business  Needs."  Thomas  1'..  Stearns  of  D 
president  of  the  Denver  Civi  \-->.  iation,  will  speak  on 
•The  Best  Industry  of  the  Rocky  Mountains  West,"  and 


W  .   R.  Allen,  ol    Hun-.   Mont.,  on  "Hovi    to   Protei 
Small  Investors  in  Metallifi  rous  M 

On  Thursday,  h  ith  I ».  \\  .  Brunton,  ol   I 
ing,  I  .ii  of  Mineral  Land  L 

orl  through  its  chaii  man,  E.  B.  Kirby.     •  lot 
man    M.   I  >.  ,,,-,  chairman  of  the    House 

1        mittee  on  Mines  and  M  ining,  will  address  this 

on    the   -uhje,  t    of   the  ."'      rlorai      \ 

W  in  liell,  oi    Mini  eapolis,  is  also  to  -peak  on  : 
The  disi  ting. 

:r. 
IFoiren^Ba  Travdle  Sira  Coppes? 

Exports  of  copper  Iron:  States  in  July  are 

reports      i     the   I  lepartmenl   of  Comm<  -   below,  in 

pounds: 

1  •>  •    and   conci  ntrati       i    mti     I    24  t.r.i :. 

tied,    blister   i  1. 192,264 



Old  and   scrap       

Plates  and  sheet!  

Wire     ....      l,60i 

Total   copper    77,010.851 

The  weight  i  ■     '        was  5,0"  G  tons ;  ol 

concenl  rate-.  380  to 

Import-  of  copper  into  the  I'nited   ; 
reported   b\    the   I  lepartmenl   of  Con  .', .   in 

pounds : 

1  "  i    and  cor ■  ■  intents 13,41 

Matte,   ..nit. -iiis    

i  "in  .tin.-. I.  etc  .  in  ba  is.  pigs,  etc 

( 'la.    etc.,  4 ^4  i; 7 1 

Composition,  copper  chiel    value  17.624 

.    Total    .  oppei ,    lb . . .   41.S20.79f. 

Actual  tonnage  of  copper-hearing  material  imported  in 
July  was  38,779  tons  ore,   8,742  tons  i  and 

1,358  tons   matte 

:•: 

Scop©  of  Esetts'Sillsi&eiml  IFUgphitts 
By  A.  L.  II.  Sti 

The  Nevada  Supreme  < 
ant   legal 

Km  2,322  "i   the  Ohited  States  Revised  Statute.-,  which 

to  lot  ators  the  exclusive  righl   to  ".ill 

tded   within  the  lines  o 

veins,  lode-  and  ledges  throughout   their  entire  depth,  the 

top  or  apex   of   which  lies  inside  of  such  surface  lines 

.     .     .     although  such  vein-.  may  so  far 

i  fin in  the  perpendicular  in  th 
outside  the  vert  it  al  side    ines  of  sui  h  - 
The  di  Jim  Butler  Tonopah 

Mining  <  o.  vs.  Wesl   End  Consolidated  Mining  Co.,  locS 
Pacifii  ~-.,;-  and    I  aid   down   a 

follows : 

.tiled  location  is  in  the  form  o 

sclusion,  foi  a  triangu- 

nld  have 

been  the  en  arded 

as  the  or  the  purpos  laim- 

tralateral  rights. 

quoted,  extralateral  rights  may  be 
claimed  in  opposite  direction-;  on  a  vein  in  the  form  of 
a  sing!.  fold. 

:  a  vein  in  the  form  <^'  an  ai 
is  the  apex  within  the  meaning  of  the  law.  a  tot 
ntial  to  tin  pex. 

'Attorney  ai  la  '"■'  Building,  I  Minn. 
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Machinery  is  now  being  forwarded  to  a  mill  site  near 
the  patented  land  of  the  Pacific  Coast  Borax  Co.  at 
Searles  Lake,  Calif.,  where  a  commercial  unit  for  the 
nroduction  of  potash  is  expected  to  lie  in  operation  by 
.Ian.  1.  1917,  under  the  joint  managemenl  of  the  Solvay 
Process  Co.  and  the  Pacific  Coast  Borax  Co.  Mention 
«-as  made  in  the  Journal  of  July  15,  1916,  of  the 
selection  of  the  mill  site,  drilling  of  fresh-water  wells  and 
ther  preliminary  work.  Early  tins  year  the  Borax 
ompany  shipped  two  tank  oars  of  Searles  Lake  brine  to 
ts  Uameda  works,  where  the  method  of  potasb  recovery 
leveloped  by  the  Solvay  chemists  was  checked  in  a 
iractical  way  by  the  technical  staffs  of  both  companies. 
The  output  of  the  first  commercial  unit  will  lie  n» 
tons  per  day  of  potassium  chloride.  During  the  first 
lew  weeks,  only  a  60  to  70$  product  will  lie  made.  but 
it  is  expected  that  the  purity  of  the  product  will  he 
brought  up  to  85  or  90%  for  the  subsequent  commercial 
output.  It  is  planned  to  erect  a  second  unit  as  soon  as 
i  hi  first  C  completed  and  in  running  order.  While  no 
attempt  will  he  made,  during  the  period  of  present  high 
prices  for  potash  salts,  to  market  the  other  salts  contained 
in  the  Searles  Lake  brine,  eventually,  there  will  he  an 
important  output  of  sodium  borate  and  soda  ash  as  by- 
products from  the  potash  plant. 


ClhesMBCgil  I 


Eadl'QflsSirn©® 


The  Second  National  Exposition  of  Chemical  Indus- 
tries opened  at  the  Grand  Central  Palace,  New  York 
City,  Monday  afternoon,  Sept.  25.  There  are  abonl  '.'00 
PNliihits  in  the  hall,  bearing  testimony  to  the  great  ad- 
vances made  in  the  chemical  industry  in  this  country, 
particularly  since  the  outbreak  of  the  European  War.  The 
exhibits  comprise  what  is  probably  the  largest  chemical 
demonstration  ever  made  in  this  country  and  certainly 
show  a  remarkable  development  since  last  year.  A  large 
number  of  distinguished  chemists  and  business  men  in- 
terested in  industrial  chemistry  attended  the  opening 
ceremonies,  ami  the  American  Chemical  Society  is  hold 
ing  its  53rd  annual  meeting  simultaneously  with  the 
exposition,  ill  order  to  obtain  the  benefit  of  the  added 
interest  and  technical  information  that  they  can  secure 
al    the   same   time. 

Among  the  novel  exhibits  is  one  of  glassware,  the 
expansion  under  heat  of  which  is  so  small  that  it  can  lie 
safely  used  for  culinary  purposes.  Glassware  of  this 
sort,  used  particularly  for  laboratory  purposes,  was  for- 
imported  from  Germany,  and  the  lack  of  it  was 
so  strongly  felt  that  domestic  companies  were  stimulated 
to  begin  its -manufacture,  which  has,  it  seems,  now  been 
attended   b)   complete  success. 

Another  of  the  interesting  exhibits  is  that  of  Thomas 
A.  Edison,  v.  I  o,  before  the  European  War,  imported  many 
if  his  chemicals  from  Germany.  From  the  outbreak  of 
the  war  he  immediately   began  to  make  plans  to  produce 

of  he  materials  and  has  succeeded 

in  making  them  commercially.  E.  (.  i\\\  Pont  de  Nemours 
&  Co.  are  al.-o  supplying  a  special  line  of  chemicals  and 
intermediate-   upon   a    ' cale. 

Perhaps  one  of   the  most    interesting  exhibits   at   the 
xposition,  at  any   rate  to  miners,   is   the  -cries  of  moving 


pictures  that  forms  a  part  of  the  United  States  Bureau 
of  Mines  exhibit.  There  are  11  films,  which,  in  gen- 
eral, show  how  raw  products  are  procured,  how  iron  ore 
is  mined,  how  cement  is  manufactured,  the  process  of 
zinc  mining,  milling  and  smelting,  and  the  mining  and 
extraction  of  radium   from  carnotite  ore. 

Many  id'  the  exhibitors  are  well  known  to  the  mining 
profession,  and  among  them  may  be  mentioned  the  Don- 
Co..  Sweetland  Filter  Press  Co.',  Kelly  Filter  Press  Co.. 
Abbe  Engineering  Co.,  Eardinge  Conical  Mill  Co..  Eimer 
&' Amend,  Foote  Mineral  Co..  Huff  Electrostatic  Separ- 
ating Co..  Mine  and  Smelter  Supply  Co..  Raritan  Cop- 
per Works,  Roessler  &  Hasslacher  Chemical  Co..  Ruggles- 
Coles  Engineering  Co..  and  the  Westinghouse  interests. 
The  American  Institute  of  Mining  Engineers  ami  the 
United  States  Bureau  of  Mines  are  also  will  represented. 
A  particularly  attractive  exhibit  is  that  of  "Anaconda 
Electric"  zinc,  shown  by  the  Raritan  Copper  Works.  Al- 
together the  exhibit  is  a  notable  one,  and  anyone  attending 
it  will  he  well  repaid  for  the  time  spent  by  the  intcr- 
esting  and  valuable  information  gained  about  the  chem- 
ical industries  of  the    United   States. 


The  report  of  the  Shannon  Copper  Co.  for  the  first 
half  of  1916  shows  a  total  production  of  1,376,199  lb. 
id'  copper,  which  cost  17. 2c.  per  lh.  to  produce.  The 
average  sidling  price  was  27.363c.  per  lb.,  leaving  a  profit 
of  10.163e.  The  property  was  operated  for  five  months 
only,  being  closed  in  January  on  account  of  the  strike. 
Production  and  profits  arc  shown  in  the  following  table: 

PRODUCTION  AND  PROFITS  OP  THE  SHANNON 
COPPER  CO. 

Production,  Lb.        Profits 

February     667.000  $66,69S.S0 

March     678.000  63.447.94 

April   977,000  109.180.83 

May     1,067,000  126,627.28 

June     987,000  82,441.05 

4,376,000  $44S,396.4,0 

Deducting  $14,176,  expenses  in  January  while  the 
property  was  not  running,  leaves  a  balance  of  $434,220 
net  profit.  Current  assets  on  June  :S0.  1916,  in  excess 
of  current  liabilities  amounted  to  $991,407,  exclusive  of 
the  $388,000  of  Shannon  Arizona  Railway  Co.'s  first 
mortgage  bonds  in  the  company's  treasury  on  June  ::i), 
1916. 


The  American  Institute  of  Metals  has  communicated 
to  its  members  a  request  made  by  Dr.  G.  K.  Burgess, 
chief  of  the  Division  of  Metallurgy,  Bureau  of  Stand- 
ards, Washington,  D.  C,  that  at  the  fall  meeting  of 
the  Advisory  Committee,  representatives  of  the  Institute 
have  available  as  much  information  on  the  properties  of 
various  alloys  as  possible.  Dr.  Burgess'  idea  is  to  make 
the  bureau  a  clearing  house  for  such  information  in 
order   lo   accumulate    reliable   experience   tables. 

y. 

llisiiiuili  from  Peru  is  exported  in  the  form  of  concentrates. 
according  to  ;i  recent  consular  report.  The  production  in  t lie 
hist  four  years  lias  varied  from  24  to  81  tons,  all  of  it  exported. 
The  principal  mine  is  the  San  Gregorio  in  the  Cerro  de  Pasco 
district.  Its  production  is  limited  as  it  has  been  controlled 
by  the  i  rust  which  formerly  included  the  Saxon  State  mine 
administration  at  Freiburg,  the  Deutsche  Gold-  und  Silver- 
scheide  Anstalt  at  Frankfurt  and  Johnson.  Mathey  &  Co.  at 
Liverpool.  This  trust  has  been  broken  up  by  the  war.  but 
Johnson.  Mathey  &  Co.  continue  to  control  the  mine  and 
limit  shipments,  which  could  be  much  increased 
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Electaollyftiic  Pireci]pn<ls\<Lioin\  from 

die  §©Il\uL<tji©ini§ 


Bi  < ,.  II.  Clevenger* 


SYNOPSIS— A  discussion  of  th<  possibilities  of 
electrolysis  as  a  precipitant  in  cyanide  process.' 
While  previous  attempts  have  been  partly  success- 
ful, the  great  area  of  cathodi  surface  required  and 
the  difficulty  of  providing  proper  solution  agita- 
tion have  been  serious  obstacles. 

Some  time  ago  I  presented  a  paper'  upon  this  subject 
td  the  American  Electrochemical  Society.  This  paper 
was  confined  to  practice,  up  to  that  time,  as  carried  on 
under  plant  conditions,  there  being  no  attempt  to  discuss 
the  data  presented  or  to  suggesi  possible  points  of 
improvement  for  new  installations.  The  case  would  there- 
fore be  somewhat  better  Eor  electrolytic  precipitation 
plants  than  this  paper  would  indicate  if  designed,  built 
and  operated  upon  sound  electrochemical  principles  and 
with  proper  cognizance  of  previous  experience. 

The  accompanying  table,  compiled  under  my  direction 
from  data  collected  from  all  available  sources,  gives  the 
essential    features    of   electrolytic    precipitation    as    previ- 


Time  in  Hours 

FIG.   1.     PRECIPITATION    FROM    FRESH    CYANIDE 

Si  li.l'TIi  i.N 

ously   practiced.      In    general,    the    lower    percentage    of 

precipitation  of  the  gold  and  silver  as  compared  with 
chemical  methods  of  precipitation  is  to  be  noted.  In  the 
case  of  the  Butters  installations  this  was  intentional,  as 
all  the  solution  used  for  final  washes  was  passed  through 
zinc  after  leaving  the  electrolytic  boxes  since,  with  the 
equipment  used,  this  was  found  more  economical  than 
i"  attempt  complete  precipitation  by  electrolysis. 

It  is  a  well-known  fact  that  a-  the  proportion  of  metal 
in  solution  decreases,  the  difficulties  of  precipitation 
increase.  Thus  it  may  require  as  great  an  electrode 
surface,  as  long  a  time  and  a-  great  a  consumption  of 
power  to  precipitate  the  last  H>\  oi  the  gold  and  silver 
as  the  firsl  90; ,  .  This  is  illustrated  bj  the  curves  shown 
in  Pigs.  1  and  2,  which  embody  the  results  of  small-scale 
experiments  in  which  the  solution  was  agitated  through- 
out  electrolysis    by    means    of    a    small    wooden    prop 

♦Associate    professor    of    metallurgy,    Leland    Stanford 
University,    Palo    Alto,    Calif. 

'"The  Electrolytic  Precipitation  of  Gold.  Silver  and  Copper 
from  Cyanide  Solutions";  by  '">.  H  Clevenger.  "Trans.  Amer. 
Electrochem    Soc."   Vol    XXVIII,   pp.    -'63,  306. 


driven   h\    an  electric  motor.     Fig.    I    -hows  the   results 

"I a  fresh  cyanide  solution  containing  Bilver.    Th< 

of  cyanide  during  tion  is  apparent.     Since  most 

of  this   took   place  at    the   beg rig   oi    the   test,   it    is 

possible  that  there  was  a  mistake  in  the  original  titration. 
Fig.-2  shows  the  results  upon  Tonopah  Extension  mill 
solution  of  very  nearly  the  same  silver  content.  In  this 
case  a  gradual  im  rease  in  the  ,  y. |,.  strength  up  ti 

end   of  the   test    is   tll   |„.  noted.      Tills    j„   |,,   |„,  e\peeted   of  a 

mill  solution  containing  zinc  and  sulphocyanate. 

'I'll  E    I,'  M'llH  l"i    ol     ELECTROI/5  I  I'     I'l.'Ki   MM  I'M  lo\ 

It  has  been  pointed  out  on  man  r  oci at  that  rrn  tale 

oi    solution   can    he   precipitated   by  electrolysis   only    as 

fast  a-  ill.  '  are  brought  in  contact  with  the  ele<  ti 
When  it  is  remembered  that  it  is  onlj  the  thin  film  of 
solution  in  contact  with  the  cathode  from  which  pn 
.tation  i-  taking  place,  the  necessity  for  agitation  or  rapid 
movemenl  of  the  solution  in  order  that  the  thin  film  of 
impoverished  solution  may  he  rapidly  removed  and 
replaced    by    solution    containing    the    metal    is    apparent. 

This  becomes  ol'  greater  importance  as  the  metal  a 

ol  the  solution  decreases.  In  none  of  the  previous  instal- 
lations for  electrolytic  precipitation  was  proper  provision 
made  for  the  rapid  movement  of  the  solution  necessary 
if  the  best  results  are  to  he  attained.  Invariably  the  prac- 
tice was  to  allow  the  solution  to  pass  ninth'  by  gravity 
H"\v  through   th mpartments  in  which  the  electroi 


ASSAY  HEADS 
Silver   \l87oz.perTon 
Gold     \O.OI9oz per  Ton 
-Cyanide -0.1 76  per  Cent. 

ASSAY  TAILS    I  /Cj 

Silver  0.044  oz  per  Ton 
Gold  OO'oz perTo 

0.215  ~ 

per.  Cent 


A  !  A  I  !4  'Z  '«  ' 

Time  in  Hours 
PRECIPITATION    FROM    TONOPAH    EXTENSION 
MILL   Si  U.lTIi  i.\ 


were     suspended.       This     feature     of     the     process     much 
resemb  title  flow  of  solution  through  the 

used   I'm-  zinc-shaving  precipitation.     Agitation  could  he 
mplished   by  mechanical   stirring   gear  or   by   circu- 
the  solution  by  means  of  centrifugal  pumps 
latter  proposal  perhaps  has  the  advantage,  although  with 
such  a  system  care  would  have  to  he  * 
solution    was    properly    distributed.      Tin-    lack    ol'    p 
agitation   in   some  ot    the  older  plants  som 

itself  by  the  formation  of  insoluble 
at  the  anode.     With  proper  agitation   tie         al< 

ree  cyanide  was  pn 
for  proper  movement  or  agitation  of  the  solution  ci 
be  too  strongly  emphasi 
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It  will  be  noted  thai  of  the  plants  tabulated  those  using  on  account  of  the  difficulty  of  obtaining  the  magnetite 

the  Siemens-Halske  process  invariably  used  an  iron  anode,  electrodes,  but  it  must  be  borne  in  mind  that  precipitation 

The   iron   anode   lias   the   disadvantage   of    rather   rapid  of  copper  is  here  carried  on  in  a  sulphuric-acid  solution. 

disintegration    unless   the   current   density   lie    very   low.  My  own  experience  with  this  material  in  an  experimental 

This  results  in  the  formation  of  either  prussian  blue  or  way  leads  me  to  believe  that  it  would  not  lie  advantageous 

ferric-  hydroxide,  the  former  being  particularly  objection-  for  use  in  cyanide  work,  as  its  original  cost  is  rather  high, 

able.     The  other  plants  cited   used  the   peroxidized-lead  it    is   very    brittle,   and    under   this   condition    of   use   it 

anode.  With  high  current  density  this  is  an  improvement,  probably   would   not  have  an  indefinite  life,  as  has  been 

as  there  are  no  troublesome  iron  compound-  to  deal  with,  sometimes  claimed,  and  furthermore,  when   discarded,  it 

the  anode  has  a    reasonable  life  and.  when  finally   dis-  would  have  no  salvage  value.    In  order  to  save  weight  and 

carded,  has  a  salvage  value  for  the  lead  and  other  metals1'  give  a  reasonable  surface,  the  magnetite  electrodes  are  cast 

that  it  may  contain.    The  anodes  have  ever  been  a  source  hollow  and  provision  for  electrical  connection  is  made  by 

of  weakness  in  electrolytic  precipitation.     It  is  therefore  plating  copper  or  some  other  metal  on  the  inner  surface 

not    surprising    that    ether   materials    have    been    experi-  of  the  electrode.      The   electrical   connection    is   soldered 

meiited  with,  but  unfortunately  some  of  the  more  recent  or  connected  by  some  other  suitable  means  to  this  metallic 

proposals  have  not  been  tried  upon  a  working  scale.     Hard  sheet.     This   makes   an    ideal    electrical   connection,   but 

carbon  was  early  tried  upon  a  large  scale  by  von  Gernet,  unfortunately  constitutes  a  point  of  weakness.    The  Eused 

but.  as  pointed  out  by  him,  it  was  abandoned  because  in  iron  oxide,  being  very  brittle,  almost  invariably  contains 

the  course  of  time  it  formed  compounds  with  the  cyanide  microscopic  cracks,  which  extend   from  the  surface  in  to 

and  disintegrated.     Acheson  graphite  has  also  been  tried  the  metallic  contact.     The  solution   undergoing  electro- 

upon   a   working   scab-,   and   though   this   material   gives  lysis  finds  its  way  through  these  cracks,  when  it  is  but  a 

splendid  results  with  certain  electrolytes,  it  does  not  seem  matter  of  a   short   time   before   the  metallic  coating   is 

to  be  suitable  for  cyanide  solution-.     In  time  it  behaves  destroyed.      Furthermore,  the  electrodes  are  fragile  and 

somewhat  like  carbon,  and  after  a  sufficiently  long  time  require  careful  handling.     Passive  iron  is  an  interesting 

TABLE   SHOWING    THE    ELECTROLYTIC    PRECIPITATION    OF 

Tonsof  s.i  Ft    of  Sur-        Distance      Voltage 

Solution  face  per  Ton  of       Between      Across 

Precipi-  Points                                           Solution  Precipi-         Elec-        Anodes 

tatedper      Oz.  per  Ton         ',  %         Alka-                                            tated  per  24  Hr.       trodes,          and 
System                    Location  of  Plant                    24  Hr         Gold     Silver    Copper  Cyanide    Unity       Ancle        Cathode      Anode      Cathode.         In.         Cathodes 

Siemens-        von  Gernet's  General  data      ...  100  0  25        Trace      None  Iron  Lead  foil       100  100  1'.  4  to  S 

Halske 
Siemens-       Croesus,  Rand,  S.  Africa. ..  50  0  100     Trac-      None     0.05  to      ...  Iron         Lead  foil        64.8         153.6  1'.  

Halske  n   15 

Siemens-       May    f'oiiM.hdateil    (sand)     Rand,       300  0.25       Trace     None      o  02  to  .  Iron         Lead  foil        46.1  %  lj  

Halske           S.  Africa          0.08 

Siemens-        May   Consolidated    (slime)    Rand,       320  0.05       Trace     None     0  08  ...  Iron  Lead  foil        52.8  J  1 !  

Halske           S.  Africa 
Siemens-        Lancaster  West  Hand.  S.  Africa  154  O   194     Trace      None      0.03  to      ...  Iron  Lead  foil         59  9  J     '  1 '.  

Halske  0  in 

Siemens-        Ferreira  (slime)  Rand.  S     Africa  0.035     Trace      None      0  017  .     .  Iron  Lead  foil  U  

Halske 

Butters-        Minas  Prietas  (sand)    Mexico                210          o  147       3  51         *  0  0792       .    .      Peroxi-           Tin  plate       29  3           27  7           3|                3 

Andreoli  dized  lead 

Butters-        Minas  Prietas  (slime)    Mexico               180           0  055       1  45         *  0  0409       .    .     Peroxi-           Tin  plat.-        26  4           21  9           3j             2  6 

Andreoli  dized  1.  ad 

Butters-        San  Sebastian,  Salvador                          150          0  7'.'       Trac.-     0  075  0   lis                  Peroxi-           sheet  lead       48.9           40  9           2j           4to4.5 

Andreoli  dized  lead 

Butters-        Virginia   City   (Comstock    Tailing)       174  to        0.033       0.78         t  0  040             6     Peroxi-            Tin  plate    30.6  to      :io  :i  to           3}                3.1 

Andreoli         Nevada                                                        668  dized  lea. I                            21  7           21   7 

Butters-        Virginia  City  (Comstock  Tailing  &       132           o  055       3   15         t  0   Is             10     Peroxi-           Tin  plate        33  0          33  0           3J            3.1 

Andreoli        Tonopah.  ( Ire  I  dized  lead                                                                                     3 

Butters-        El  Kayo.  Mexico                                      200           0  30         5  00     0  12  0  15           100     Peroxi-          Sheetcop-         9  7             9  3           2J 

Andreoli  dized  lead      per 

Siemens-        Reliance  Mill,  Nelson,  B   C     .               150          0.06       Trace     None  0.01  to       13            Iron        Sheet  lead        7"              70               lj            4  to 

Halske  o  05 

*  Ratio  of  copper  to  silver  about  '  to  1.         t  Ratio  of  copper  to  silver  about  3  to  1  t  Cathode  surface  assumed  to  l><-  the  same  as  the  anode  surface. 

it  becomes  disintegrated  and  mushy.     This  disadvantage,  possibility,  but  since  its  properties  are  probably  due  to  a 

together  with  the  fact  that  it  has  no  salvage  value,  indi-  thin  coating,  it  seems  probable  that  once  this  coating  is 

cates  that  as  anode  material  it   is  not   so  good  as  lead,  broken    or    destroyed,    the    electrode    would    present    no 

High-silicon  east  iron,  which  has  proven  so  satisfactory  advantage  over  an  ordinary  iron  electrode.     However,  a 

in  the  chemical  industries  for  resisting  the  corrosion  of  large-scale  test  of  this  material  would  be  very  interesting 

acids,  has  ben  suggested  as  an  anode  material.     In  the  and  might  prove  it  suitable  for  this  purpose.     Various 

of  large-scale,  continued  tests,  definite  statements  other    anode    materials    have    been    experimented    with, 

regarding  it  cannot  be  made,  but  T  am  inclined  to  think  applied  in  various  ways,  but  so  far  with  no  very  promising 

that    it    would    nol    prove    so    satisfactory    in    alkaline  results. 

solutions. 

Fuse,                id    or  magnetite  electrodes  were  devel-  Peroxidized  Lead  as  Anode  Material 

oped    in    connection    with   the    caustic-soda    industry    in  On  the  whole  then,  so  far  as  now  known,  peroxidized 

Germany.      Tl         have    been    experimented    with    as    an  lead    is    the    most    satisfactory    anode    material.      Under 

insoluble  anodi    material  in  various  electrolytic  industries  ordinary  conditions,  when  properly  prepared,  such  elec- 

in  tin- country.      I                    ieetrolytic  precipitation  plant  trodes  have  a  life  of  approximately  one  year,  and  at  the 

for  copper  at  the  Chuquicamata  mine  in  Chile  was  orig-  end  of  this  period  they  have  a  certain  salvage  value  for 

inally  equipped  with  these  anodes.     More  recently,  a  large  the  lead  and  other  valuable  metals  that  they  may  then 

number  of  them                         placed  by  high-silicon  iron  contain.     They  may  be  either  shipped  or  treated  locally. 

The  cathodes  commonly  used  have  been  sheet   lead,  lin 

"After  long-continued  use.  the  Lad  anodes  contain  more  or  plate,  and  occasionally  aluminum.     The  u-c  of  aluminum, 

less  gold  and  silver  as  a   result   of  reactions  which  cause  pre-  ,,,,-,,              n      '                      ,                            „             ,     n 

mature  precipitation  of  these  metals  .u  the  anode.  although  it  has  advantages  when  a   nonadherent  deposit 
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i-  desired,  maj  in'  dismissed  on  the  score  of  expense,  as 
well  a-  mi  accounl  of  its  tendencj  to  disintegrate  in  an 
alkaline  solution  when  the  current  is  off.  sheet  lead,  on 
accounl  of  its  fragile  nature,  is  no1  satisfactory  I'm-  a 
nonadherent  deposit  which  necessitates  brushing  ami 
scraping  the  cathodes.  Tin  plate  lias  the  advantages  of 
being  cheap  and  of  having  the  necessarj  strength  to 
resist  the  operation  of  brushing  or  scraping.  From  the 
electrochemical  standpoint,  iron  i-  not  the  best  metal  to 
use  a-  a  cathode,  Inn  a  certain  amount  of  disadvantage 
in  tin's  direction  can  he  tolerated  for  the  sake  el'  overcom 
ing  mechanical  difficulties.  'The  recent  proposal  of  a 
paper  cathode  looks  good,  bu1  30  far  as  I  am  aware  n  lis 
net  been  tried  upon  a  working  scale.  The  question  of 
cathodes  then  seems  to  resolve  itself  into  the  proposition 
el'  using  tin  plate  with  a  nonadherent  deposit  ami  thin 
sheel  lead,  or  possibly  paper,  with  an  adherent  deposit. 
One  serious  objection  to  electrolytic  precipitation  has 
been  the  large  electrode  surface  required,  which  necessi- 
tates large  ami  unwieldy  units.  The  c-oi  ipactness  el'  the 
equipment  for  zinc-  or  aluminum-dust  precipitation,  or 
even  that  I'm-  zinc-shaving  precipitation,  as  compared  with 
the  old  type  of  electrolytic  unit,  is  apparent.     The  que 


I       easing  the  voltage  ha-  several  serious  disadvanti 
1  [  ■  ■  ms  to  take  place,  which 

result  in  a  lowen  d  effii  ieu<  the  liabil  I 

short-circuits,  ami   furthermore,   it    greatlj    in 

power  1  onsi 1  on.      I  I  emphasized  bj   I 

saying  thai    •■am  cost 

' »ey."     While  in  all  electrochemical  work   the  vi 

should   he  reduced  as 

minimum  voltage  below  which  it  is  imp. 
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n  mis  II,  „ ,  ul,  in    ui,l       i;,,l,l.  silver  and  7  01  !■•     '  Iver  12 
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.,,  sair.       VII.,  i,  nt  plating  Gold  

*  In  a  plant  treating  100  tons  per  month,  1.080  pounds  of  iron  were 


the  electrode  surface  required  per  ten  of  solution  precipi- 
tated. While  much  may  he  accomplished  in  this  direction, 
vet  there  i-  a  certain  limit  beyond  which  it  i-  not  feasible 
to  go.  With  efficient  agitation  it  i-  reasonable  to  assume 
that  the  current  densit}  could  he  considerably  increased 
ami  a  reasonable  efficiency  -till  he  maintained.  It  must, 
however,  he  borne  in  mind  that  the  solutions  to  he  deall 
with  in  cyanide  practice  contain  a  comparative!}  -mall 
proportion  of  dissolved  .-alts.     Therefore  the  solutions  to 

he  precipitated  are  | r  electrical  luctors.     Tin ly 

way  to  mitigate  thi-  difficulty  appear-  to  he  to  carry  in 
the  solution  a  certain  proportion  ot  some  cheap  inert  .-alt 
which  will  serve  to  increase  the  c luctivity.  Thi-  prac- 
tice would  not  he  without  it-  complications,  for  it  would 
mean  increased  cost  and  He  possibility  of  interference 
through  unwelcome  chemical  reaction-.  Notwithstai  i 
these  disadvantages,  this  idea  seems  to  he  worthy  of  a 
trial.  Sime  there  is  a  rather  severe  limitation  upon  the 
conductivity  of  the  solution,  the  only  other  wa 
current  density  t-an  be  in  reased  are  either  to  Increase 
the   voltage   or  t,,   space    the   electrodes   closer  together. 
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or  thi-  i-  tiie  liability  of  short-circuiting.     1  i 
the    commercial    plants    formerly    operated    it    has 
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possibility  that  suggests  itself  would  be  to  have  two  units, 
one  for  the  precipitation  of  say  80  or  90%  of  the  metal, 
and  the  other  which  would  take  only  the  amount  of 
solution  from  the  first  unit  that  it  would  be  necessary  to 
completely  precipitate  for  final  washes.  This  second  unit 
could  he  especially  constructed  so  as  to  give  much  closer 
spacing  of  the  electrodes.  These  two  units  would  com- 
prise an  electrolytic  precipitation  equipment  for  operation 
along  the  lines  of  a  complete  and  partial  precipitation 
circuit  such  as  has  proved  so  advantageous  with  zinc- 
dust  precipitation.  The  two-unit  plan  is  not  unknown 
in  actual  plant  operation. 

Much  has  been  said  regarding  the  regeneration  of 
cyanide  when  electrolytic  precipitation  is  used.  My  own 
experience  is  that  with  anything  like  complete  precipita- 
tion little  gain  in  cyanide  strength  can  be  hoped  for. 
With  partial  precipitation,  there  would  be  rendered  avail- 
able a  portion  of  the  cyanide  liberated  through  the  decom- 
position of  the  potassium-silver  cyanide,  as  well  as 
through  the  decomposition  at  the  anode  of  the  sulpho- 
cvanate.  In  this  connection  it  is  well  to  bear  in  mind 
that  electrolytic  precipitation  is  the  only  known  method 
of  precipitation  that  breaks  down  this  salt  and  renders 
available  the  cyanide  that  it  contains.  With  judicious  use 
of  electrolytic  precipitation.  1  am  of  the  opinion  that  the 
cyanide  balance  sheet  would  show  up  fully  as  well  as  with 
either  aluminum  or  zinc  precipitation.  There  is.  how- 
ever, a  chance  that  this  would  not  be  the  case  on  account 
of  the  fact  that  the  solutions  resulting  from  electrolytic 
precipitation  would  he  more  subject  to  atmospheric 
decomposition  than  would  the  solutions  from  zinc  precipi- 
tation, in  this  respect  being  much  the  same  as  solutions 
resulting  from  aluminum  precipitation.  In  the  case  of 
an  ore  which  produced  much  sulphocyanate,  the  gain  from 
the  reduction  of  the  sulphocyanate  might  easily  more 
than  counteract  this  tendency.  The  best  results  as 
regards  cyanide  regeneration  of  course  would  be  obtained 
with  proper  agitation. 

In  the  past,  byproducts  have  been  a  great  bugbear  with 
electrolytic  precipitation.  Much  of  this  difficulty  can  be 
overcome,  but  in  my  opinion  byproducts  with  the  best 
practice  would  lie  more  in  evidence  than  under  the  present 
methods  of  precipitation.  Whether  the  old  general  plan 
"I  containing  box,  providing  for  agitation  in  the  com- 
partments containing  the  electrodes  and  employing  a 
continuous  How  of  solution  would  yield  the  best  results, 
or  an  entirely  new  system,  in  which  many  electrodes  were 
suspended  in  a  few  large  tanks  where  the  solution  would 
in  ipitated  in  charges,  I  am  not  prepared  to  say. 
(in  tin-  whole,  electrolytic  precipitation,  used  either  alone 
or  in  combination  with  a  chemical  precipitant,  would 
prove  most  advantageous  on  silver  or  silver-gold  ores 
e  there  was  a  considerable  bulk  of  metal  to  precipitate 
and  where  there  was  a  decided  tendency  for  the  formation 
of  3ulphocyanate.  With  ores  containing  much  copper  it 
i>  a  necessity. 


The  Silica  (Quartz)  Sold  in  1915  tor  pottery,  tile,  glazes, 
paints,  wood-filler,  wood-polish,  abrasive  soaps,  fine  filters, 
and  other  uses,  as  reported  to  the  U.  S.  Geological  Survey, 
amounted  to  'J4:;,240  short  tons,  valued  at  $1,270,835.  This 
product  was  obtained  from  quartz  veins,  pegmatites,  quartz- 
ites,  sandstones,  sand,  tripoli,  and  diatomaceous  earth  in  Ari- 
zona, California,  Connecticut,  til  -  .  Maryland,  Massa- 
chusetts, Michigan,  Missouri,  Nevada,  New  Hampshire.  New 
York,  North  Carolina,  Oregon,  Pennsylvania,  Tennessee,  Vir- 
ginia  and  Wisconsin. 


Tflia  Ps*©dltuiefti©ifii  Sua  Siigvinm 

The  tin  output  of  Siam,  according  to  a  consular  report, 
comes  principally  from  the  State  of  Ptiket,  which  is  a 
Malay  state,  hut  is  owned  by  Siam.  It  includes  the 
provinces  of  Takuapa,  Pangnga,  Renong,  Trang,  and 
others  to  the  west  of  the  main  watershed  of  the  Malay 
Peninsula.  A  recent  report  says  that  present  tin  opera- 
tions in  Takuapa  are  in  the  hands  of  the  Chinese.  The 
output  from  the  district  has  for  the  last  few  years  slightly 
exceeded  500  tons  annually,  but  it  has  declined  since 
the  commencement  of  the  war.  During  the  year  ended 
March  31,  1915,  l!>;  tons  of  metallic  tin  were  recovered, 
while  the  amount,  for  the  succeeding  nine  months  was 
'.'.V.'  tons. 

Some  years  ago  a  Danish  company  obtained  a  conces- 
sion at  Pong,  some  500  acres  in  extent,  for  mining  pur- 
poses. A  subsidiary  company  was  formed  in  London 
to  work  this  area  and  others  at  Iluey  Yawt  in  Monthon 
Puket  and  at  Nong  Pet  near  Ronphibun  in  the  adjoin- 
ing Monthon  of  Nakon  Sritamarat.  This  company  ex- 
pected its  bucket  dredge  to  arrive  at  the  end  of  April. 
1916,  hut.  owing  to  difficulties  of  transport  between 
Takuapa  and  Pong,  it  will  not  be  possible  to  commence 
mining  operations  before  April,  TDK.  The  ground  is 
said  to  average  1  lb.  of  tin  oxide  to  the  cubic  yard,  this 
being  considered   a   satisfactory  metal   content. 

Pangnga.  like  Takuapa,  is  mainly  devoted  to  the  pro- 
duction of  tin.  of  which  over  800  tons  have  been  recovered 
during  each  of  the  last  two  years.  For  the  nine  months 
ended  Dec.  :il  last,  over  !>o0  tons  of  metallic  tin  were 
produced,  a  considerable  increase  thus  being  shown. 

Taiinuang.  some  40  miles  from  the  town  of  Pangnga. 
is  peopled  almost  entirely  by  Chinese,  who  are  engaged 
in  mining  operations.  The  output  of  tin  from  the  Mining 
of  Pangnga  is  likely  to  increase  in  the  future,  while  that 
from  Taiinuang  is  expected  to  remain  stationary  for  the 
next  three  years,  after  which  a  rapid  decline  is  anticipated. 


IRaglhtls  <of  MiE&affivg  E-iajglir&eeirs 
By  A.  L.  H.  Street* 

The  Federal  Bankruptcy  Act  provides  that  m  the  dis- 
tribution of  a  bankrupt's  assets  priority  shall  be  given  to 
claims  of  "workmen,  clerks  and  servants"  for  unpaid 
wages,  and  a  mining  engineer  who  had  been  employed  at 
an  annual  salar\  of  $4,000  by  a  mining  firm  that  became 
bankrupt  claimed  the  benefit  of  the  statute.  The  Cnited 
States  District  Court  for  the  District  of  Massachusetts 
holds,  however,  that  he  was  not  entitled  to  a  preference 
over  general  creditors. 

Finding  that  the  claimant's  duties  consisted  in  advis- 
ing ami  assisting  the  superintendent  in  developing  and 
operating  the  mine,  exploring  the  mine,  preparing  plans. 
making  cost  sheets  and  forms  for  payrolls,  inspecting  the 
mine  and  machinery,  etc.,  the  court  says:  "I  doubt 
whether  the  earnings  of  a  professional  man.  employed 
primarily  because  of  his  learning  ami  In-  ability  to  advise 
helpfully,  are  properly  described  as  'wages';  and  1  do  not 
think  that  the  man  himself  is  a  'workman,  clerk  or  sen- 
ant,'  within  this  section."  (In  re  Gay  &  Sturgis,  233 
Federal  Reporter,  mi  I.) 


•Attorney  at  law,  829  Security  Building,  Minneapolis,  Minn. 


September  30,   1916 


ENGINEERING   AND   MINING   JOl  RNAL 


Pipomiiinieinitt  Mamies  ©f  Jtynrnimip  Peim 

BY  JOSEPB     E.   SlSTGEWALD*  AND     BENJAMIN    LeRo^    MlLLERf 

bis  last  wmi  considerable  work  has  I a  done,  and  a1  the 

time  of  our  visit,  111  thi  i  of  L915,  n  wa    p 

ble  - a]  e  e  Qumbei  oi  obsei  vationa  thai  lead  to  con- 
clusions somewhal  al  variance  with  those  of  Mr.  Bewett, 
which  will  be  sel   forth  in  this  paper. 

The  trip  to   Minasragra   tnusl    be   made  on   muleback 
1 1  <  > ' '  >   Bauraui  aca  and  tween  5  and  6  hr.,  pel 

ii  i-  a  trip  replete  with  interest.    The  firs!  half  is  ai 
typical  rolling  pampa  lying  al  an  elevation  of  aboul  14,000 
l't.    An  occasional  llama  train  is  passed  bringing  in 

of  vanadiu re  to  the  railroad  or  coal  to  the  .- Itery  or 

going  "in  to  the  mines  with  supplies.     \t  the  end  of  the 

firsl    b '-   ride,  one  comes   in   sighl    of  the   wonderful 

"Rock  Forest,"  which  lies  aboul  2  mi.  to  the  south  of  the 
trail  and  concerning  which  one  hears  so  much  at  Ceri 
Pasco,  [t  is  an  extensive  area  in  which  different  ial  erosion 
lias  carved  the  rocks  into  all  Borts  of  imposing  and  fantas- 
tic shapes  and  figures  thai  in  their  variety  and  number 
make  our  famous  "Garden  of  the  Gods"  appear  insignifi- 
cant. A  visit  to  this  place  is  one  of  the  favorite  picnics 
of  the  American  colony  al  Cerro  de  Pasco,  and  if  it  were 
accessible  to  tourists  it   would   unquestionably    be  hailed 


SYNOPSIS — .1  description  of  three  ore  deposits 
of  unusual  interest.  One  contains  vanadium,  an- 
other bismuth,  and  the  third,  silver.  AH  occur  in 
the  western  part  of  the  Department  of  Junin,  Peru. 
The  silver  and  bismuth  deposits  are  near  the  Cerro 
de  Pasco  smelteries,  and  the  Minasragra  vanadium 
deposit  is  about  18  mi.  west  of  them. 

The  Minasragra  vanadium  deposil  lies  about  18  mi. 
by  trail  to  the  «cst  of  the  Eauraucaca  smeltery.  It  had 
been  Located  several  times  for  coal,  bul  was  abandoned 
each  time  im  account  of  the  high  sulphur  content.  In 
November,  1905,  a  party  of  Indians  searching  for  coal 
brought  samples  of  the  material  to  Antenor  Etizo  Patron, 
manager  of  the  Hauraucaca  smeltery,  who  had  them  an- 
alyzed and  found  that  they  contained  a  large  percentage 
of  vanadium.  The  deposil  was  at  once  denounced  again 
by  E.  I-'..  Fernandini,  the  owner  of  the  smeltery,  and  Mr. 
Patron.  It  happened  that  1).  Foster  Eewetl  was  making 
an  examination  of  vanadium  deposits  near  Yauli  for 
the  American  Vanadium  Co.  at  the  time  of  the  discovery 


FIG.    1.     VIEW    OF    LAKE    PDNRUN,    LIMESTONE 
MOUNTAINS  IN  THE   BACKGROUND 

of  the  vanadium  contenl  of  this  deposit,  ami  consequently 
visited  it.  As  a  result  of  his  investigations  the  property 
was  purchased  by  the  American  Vanadium  Co..  ami 
since  its  discovery  has  supplied  aboul  80$  of  the  world's 
demand  for  vanadium.  Whereas  before  its  discovery  it 
was  something  of  a  problem  to  meel  the  demands  lor 
vanadium,  so  remarkable  i>  the  richness  and  size  of  this 
deposit  that  it  can  he  worked  only  on  a  relatively  small 
scale  in  order  not  to  overstock  the  vanadium  ma 
Mr.  Eewett  later  made  other  visits  to  the  property,  and 
it  is  to  his  careful  obserya  ons  I  thorough  investiga- 
tions of  the  ores,  together  with  determ  i  i  their 
chemical  character  hv  Dr.  W.  F.  Eillebrand,  thai  we  owe 
most  of  our  know!  I  is  occurrence.  Mr.  Eewett's 
account  of  it  is  published  in  the  "Transactions  of  the 
American  Institute  , if  Mining  Engineers"  for  1909. 


•Associate  in  economic  geology.  Johns  Hopkins  University, 
Baltimore,  Md. 


FIG.   3      A    VIEW   OF  Till:   COUNTRY    NORTH    OF 
MINASRAGRA,    JUNIN,     PERU 

as  re.     A  short   distance  farther 

on  one  fords  the  Rio  Blanco,  on  the  west  side  of  which 
the  pampa  loses  its  characteristic  flatness  and  becomes 
somewhal  rougher.  Much  of  this  pari  of  the  trip  is  along 
the  shores  of  Lake  Punrim,  across  which  is  a  magnificenl 
range  of  In  ountains  wit!  rn  .-lope  <u 

steep  Hy  au  escarpment.     Quisque  is  an 

hacienda,    or    ran  ing     I"     Mr.     1'Vrnand  ini.    situ- 

of  the  range  t<>  the  south  of  the  lake. 

.in--   i e  i  oming  to  ii  oi 'osses  a  broad,  tint  valley 

lake,  and  as<  enl  of  an 

■■  .   ledges  ami  cr  ! 
limestone,  and  then  suddenly  finds  directly  in  front  of  him 

i  delightful  little  farmhouse  of  Spanish  style.    ': 
rest  in  ■    minutes,  we  weri 

Indian  hoy-,  a  kind  of  liquid  refresh 
id  in  the  high  regions  of  the  An 
■  .  the  trail  passes  th 
■  mountains  and   oi 
into  the  much  roughei  .ana- 
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ilium  deposit  is  located.  There  is  now  an  almost  continu- 
ous ascent  to  the  elevation  of  16,500  ft.,  at  which  the 
mine  lies.  At  this  altitude  living  conditions  are  primi- 
tive, both  as  to  house  comforts  and  food.  But  if  one 
is  a  lover  of  nature  in  its  grandest  moods,  there  are  com- 
pensating features.  Overlooking  the  mine  but  a  short 
distance  to  the  west  is  another  imposing  range  of  moun- 
tains, likewise  formed  by  a  thick  series  of  heavy-bedded 
limestones,  which  are  capped  by  numerous  glaciers  and 
snow  fields:  while  to  the  north  one  looks  Eot  miles  along 
a  broad,  flat  valley  on  the  slopes  of  which  countless  llamas 
are  grazing,  with  the  horizon  formed  by  a  distant  ice- 
capped  range.  The  trip  to  Minasragra  would  be  worth 
while  even  if  there  were  no  such  reward  as  seeing  that 
unique    vanadium    deposit. 

Geology  of  the  Minasragba  Deposit 

The  general  topographic  characteristics  of  the  region 
have  already  been  indicated.  The  sedimentary  rocks  are 
of  Mesozoic  age  and  in  the  area  between  the  two  lime- 
stone ranges  consist  of  red  and  green  shales  with  a  few 
thin  layers  of  limestone  in  the  lower  part.  The  ore  de- 
posit occurs  entirely  within  red  shales  in  the  upper  part 
of  the  series.  These  red  shales  contain  abundant  gypsum 
both  as  intercalated  beds  and  as  a  network  of  stringers 
and  veinlets  filling  joints  and  cracks  in  them.  In  a  gyp- 
sum bed  (exposed  at  the  south  end  of  the  mine  are  patches 
of  native  sulphur.  Outcrops  of  dikes  and  irregular  masses 
of  igneous  rocks  are  abundant,  ranging  in  composition 
from  quartz  porphyry   to  diabase. 

The  orebody  is  a  lens-shaped  mass  having  a  length  of 
about  300  ft.  and  a  maximum  width  of  30  ft. ; oriented  with 
a  strike  approximately  parallel  to  that  of  the  inclosing 
rocks,  but  with  a  westerly  dip  supposedly  steeper  than  that 
of  the  shales.  It  is  made  up  essentially  of  quisqueite, 
coke  and  patronite.  Quisqueite  is  a  black  lustrous  hydro- 
carbon, coke  a  dull-black  vesicular  hydrocarbon,  and  patro- 
nite a  greenish-black  mineral  that  is  a  sulphide  of  vana- 
dium. Analyses  of  these  minerals  given  in  Hewett's 
paper  are  shown   in   the   ace paining  table: 

MINERAL    ANALYSES    ACCORDING    TO    HEWETT 

Patronite,  %    Quisqueite,  c/c    Coke.'; 

Sulphur,  soluble  in  CSa 4.50  1  -"•  - 1 4  0.64 

Sulphur,    combined    54.29  31.17  5.36 

c.ubon    3.47  42.81  N6.63 

ll'Uiogen     0.91  0.25 

-Nitrogen     0.47  0.53 

Oxygen,  by   difference ....  5.39  4.64 

Water,    at    105    1.90  3.01  None 

Ash    0.80  1.97 

Vanadium    19.53 

Iron     2  92 

1  s7 

Silica    6.88 

Titanic   oxide    1  53 

Alumina    (phosphoric  acid).  2.00 

Also  small  amounts  of  ferric  oxide,  manganese  chromic 
oxide  and  alumina. 

Small  pockets  and  nests  of  pyrite  are  locally  abundant, 
and  of  interest  is  the  oci  urrence  of  a  small  quantity  of  a 
reddish-yelkrw  nickeliferous  sulphide  of  iron  to  which 
the  name  bravoite  has  been  given  by  Hillebrand.  The 
patronite  at»the  surface  has  undergone  oxidation,  and  the 
vanadium  to  the  surface  occurs  in  the  form  of  hy- 

drated  oxides,  ol  ivhieh  there  appear  to  he  a  red  variety 
and  a  brown  \i   a   depth  ol'  a   few   feet  these 

give  way  to  .1   greenish-black  oxidation  product. 

A  quartz-porphyr;  dike  cutting  across  the  shales  has 
its  outcrop  shift©  re  deposit   as  if   it  had   been 

faulted,  and  Hewi  I  e  orebod}   as  having  been 

intruded  along  this  fault  plane,  or  fault  zone,  in  a  plastic 
or  even   liquid   condition,  as   a   mass   that    was   probably 


homogeneous:  and  that  from  it  the  minerals   forming  it 

now  segregated  in  a  sequence  which  he  determined   fr 

a  study  of  polished  sections  to  be  quisqueite.  coke,  patro- 
nite. In  the  hanging  wall  he  thinks  there  has  been  some 
penetration  of  the  patronite  into  the  shales,  saving.  "Pat- 
ronite appears  to  have  had  the  peculiar  property,  under 
the  conditions  of  temperature  and  pressure  that  existed 
at  the  time  of  the  intrusion  of  the  mass,  of  being  able 
to  permeate  the  porous  country  rock,  even  to  the  degree 
of  saturating  it."  Keplacement  of  the  shales  he  thinks 
has  taken  place  only  through  vanadium  solutions  formed 
by  the  oxidation  of  the  patronite  and  says.  "In  some  places 
the  solutions  have  almost  entirely  replaced  portions  of  the 
shales,  and  at  other  places  the  vanadium  minerals  have 
been  precipitated  in  the  cracks  and  open  spaces  in  the 
crushed  zone." 

No  positive  evidence  was  seen  to  indicate  that  the 
orebody  represents  such  an  intrusion  into  a  definite  fault. 
hut  rather  that  it  represents  a  replacement  of  the  shales 
along  a  zone  of  crushing.  At  the  south  end  id'  the  mine, 
in  a  (in  made  to  tram  out  waste,  beyond  the  limits  of 
workable  ore.  there  is  a  distinct  replacement  of  certain 
of  the  shale  layers,  which  diminishes  in  amount  with  in- 
creasing distance  from  the  rich  ore.  A  3-ft.  bed  of  gyp- 
sum intercalated  in  the  shale  here  has  not  succumbed 
to  replacement.  The  ore  is  in  the  oxidized  state  and 
hence  m;n  represent  replacement  by  oxidized  vanadium 
solutions  in  the  manner  described  by  Eewett.  Better 
evidence  is  obtained  underground.  In  the  lowest  tunnel, 
I'.'O  ft.  below  the  surface,  one  can  pass  from  shale  to  ore 
through  various  stages  of  replacement:  and  even  where 
the  shale  is  completely  gone,  the  fact  that  the  ore  is  now 
found  where  shale  originally  existed  is  unmistakably 
shown  by  the  complete  preservation  in  much  of  it  of  the 
network  of  gypsum  stringers  so  characteristic  of  the  shale. 
Where  the  mineralizing  action  has  been  most  intense. 
the  gypsum  stringers  have  been  removed  and  the  evidence 
of  replacement  destroyed.  In  the  underground  workings 
several  gypsum  beds  are  encountered,  and  even  where  the 
overlying  and  underlying  shale  is  completely  replaced 
by  ore.  they  have  persisted,  hut  little  affected  by  the  min- 
eralization. A  few  cases  were  seen  where  the  gypsum 
has  yielded  to  a  slight  extent  and  contains  narrow  lenses 
and  stringers  of  ore.  These  observations  indicate  that 
the  gypsum  could  not  entirely  resist  the  mineralization; 
and  it  is  not  surprising,  therefore,  that  the  network  of 
narrow  gypsum  stringers  has  been  removed  in  a  large 
pari  of  the  main  mass  of  the  ore. 

The  faulted  quartz-porphyry  dike  described  by  Hewitt 
is  the  high  ledge  in  the  left  background  of  the  opencut 
shown  in  Fig.  I  and  the  ridge  projecting  from  the  center 
of  the  pit  to  the  left  of  it.  According  to  his  view  the  fault 
that  located  the  intrusion  of  the  orebody  occurred  subse- 
quently to  the  intrusion  of  this  dike.  Doubtless,  when 
work  first  began  here,  the  shift  in  the  dike  seemed  to  be 
due  to  a  clean-cut  fault,  but  as  exposed  now  in  the  open- 
cut,  it  is  practically  impossible  to  decide  whether  the  dike 
was  intruded  into  a  curved  fissure  or  whether  there  was  a 
later  movement  in  the  zone  of  crushing  that  caused  an 
offset  along  its  strike.  Underground  the  offset  is  less 
pronounced  than  at  the  surface.  Certain  it  is  that  there 
has  been  no  well-defined  faulting  subsequent  to  the  in- 
trusion of  the  dike,  but  at  mosfim  slight  movement  in  the 
shear  zone  in  which  the  orebody  is  localized.  Then 
again    it   appears   probable   that    the   dike   is    later    than 
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the  ore  deposition,  hs  top  has  a  westerly  pitch  so  thai 
although  it  outcrops  al  the  surface  on  the  easl  side  of  the 
mine,  on  the  wesl  side  il  lies  some  distani  e  below  tli 
Tare.  Furthermore,  the  ore  lies  directh  on  top  of  the 
dike  and  at  the  contacl  has  the  appearance  of  having 
been  baked  or  metamorphosed  l>>  it.  and  the  orebody 
comes  up.' to  the  dike  on  either  side  w  ithout  im  rease  or  de- 
crease in  width.  Another  feature  of  note  is  that  the  dike 
has  qoI  been  afEected  h\  the  mineral izers.  In  other  words, 
if  the  dike  was  present  when  the  mineral!  ation  too 
place,  the  mineralizers  were  wholly  unaffected  by  its 
presence — they  did  no1  spread  at  the  contacl  nor  did  they 
diminish  in  quantity  or  activity  their;  ye1  they  bad  no 
effeel  upon  the  dike  itself  and  flowed  oul  over  its  top 
removing  all  the  shale  resting  on  it.  It  is  true  that  a 
similar  phenomenon  is  presented  by  the  gypsum  beds,  bul 
gypsum  i-  n  chemical  compound  of  an  entirely  differenl 


I"'        '■■ 


FIG.  2.     &  TYPICAL  VIEW  IX  THE  ROCK    FOREST,   PERU 

nature,  and  it  is  conceivable  that  mineralizers  capable 
of  replacing  the  chemical  constituents  of  shale  mighl  qo1 
be  able  to  removi    g  Bul  chemically,  the  quartz 

porphyry  is  similar  to  the  shale,  oi  a 
to  make  it  difficult  to  see  how  such  widespread  complete 
replacement  of  the  shale  could  have  been  ad  the 

dike  have  escaped  completely.     The  weigh!   of  evidence 
now  available,  therefore,  would  indicate  thai   the  di 
an  intrusive  aero-  the  ore  deposil  and  deflected  in  that 
zone  of  crushing  either  at  the  time  of  its  intrusion  or  by 
a  small  later  movement. 

As  to  the  nature  of  the  mineralizers  there  is  little  thai 
one  can  say,  since  the  deposit  stands  in  a  class  by 


Not  evei -  \ 

■  it.     Thai  they  were  of  a  peculiar  nal  u 
e\  idem  ed    uol   only    b)    the  chemical  con    >osi1         oi    the 

bul  also  by  the  facl  thai  they  acted  so 
on  the  shales  and  produced  bo  little  effeel  on  ai 
comparative  able  substance  aa  •_:   psum.     Bewetl 

i  as  an  extreme  phase  of  differentiation 
from  asphaltite  under  the  stimulus  of  the  igneous  intru- 
sions.   Bul  whether  such  a  vii  tenl  with  the  new 
interpretation  of  the  localization  herein  sel  forth  is 
tionable. 

When  t  1 1  the  o  idized  ores  were 

ore  carried    i  \  ,l  >        Later,  attention 

direi  ted  io  I  oasting 

plant  erected  in  the  valley  below  the  mine,  and  now  the 

\    tram 
from  the  roasting  plant  enters  an  adit  that  cuts  the 
deposil    120  ft.  below  the  surface  and  is  connected  with 
the  opencut  by   a   raise  and  ore  chute-,  so  thai   thi 
i,  out  through  the  adit. 
In   L909  tin    roasting  plant  was  built  to  hum  out  the 
sulphur  and  increase  the  vanadium  content  of  the  market- 
able mali-rial.     This  plant  consists  of  lour  hand-operated. 
double-1  iet    n  verberatory    furnai  es,    with    a    capi 
ahmii  sn  tons.    'I  «  roasted  is  fed  a1  one  end  of 

the  upper  i  iei   and  slow  h  worked  o  other  end, 

where   it    drop-   to   the    lower  and    is    worked    in    the   same 
way  to  the  discharge  end.    The  nine  consumed  in  passing 
aace   is  two  days.     At   the  h 

f-burning  until  all  but  %%   of  the 
sulphur  is  expelled,  when  coal  musl  be  added  to  n 
this  to  x,-i'<-     The  fuel  used  is  a  semianthracite  packed 

on   llamas  I'r some  small   i  sits  in  the  ri 

The  roi  in  ies  50< ,    V,03.    The  quisqueite  is  not 

removed  in  this  roasting  and  is  still  present  in  the  roasted 
product, 

Thi    -       i  Bismuth  Mint. 

The  San  i  -  smutli  mine  is  tlie  property  of  E.  E. 

Bauraucaca  smeltery,  and 

iliea-t    of  tha 

,,,  the  wesl  de  Pasco  railroad  and  three 

-  south  of  Fundicion,  the  Cerro  aeltery.    It 

of  a  small   knoll   that  rises  above  the 

i   to  im  elevation  of  about    150   It.     The  hill 

sists  of  sandstone  that  varies  in  texture  from  quartzitic 

choroidal,  and  it  is  in  a  brecciated  mass  of  this  rock 

thai  the  or.  ound. 

onsists  entirely  of  oxidized  bismuth  compounds 
principally  the  arsenate.     It  occurs  to- 
il colored  clay  as  a  matrix 
iated  sandstone.     In  places  it  till-  the 
s   between  the  sam  orm  of 

the  light-vellow  bismul  aerally 

thai 
lip  ,,,,..  latrix.    The  crude  ore  avi 

;iK    The  di  ■  en  worked  in  an  opencul 

d  a  width  of  80  ft.    At  a  dep 

OW    the    SUri 

ery  low,  and  as  yet  no  sulphobismul 
ding  bismuth  minerals  have  been 

■    i     represent  the  gossa  i      11 
whether  the  ores  were  di      - 
,.,„  ,.  whether  they  represenl  rem- 
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nant  of  primary  minerals  of  a  different  character;  or,  if 
the  former  is  the  case,  whether  they  were  deposited  by 
ascending  or  by  descending  solutions.  Consequently  the 
source  of  the  bismuth  cannot  be  explained.  All  that  can 
be  said  is  that  the  ore  has  been  localized  in  the  shattered 
brecciated  portion  of  the  sandstone. 

As  is  well  known,  the  world's  bismuth  market  is  con- 
trolled by  a  rigorous  trust,  which  assigns  to  each  producer 
the  amount  of  bismuth  that  he  may  furnish.  The  San 
Gregorio  mine  is  a  party  to  this  agreement,  so  that  its 
actual  production  is  no  criterion  of  its  potentiality  as  a 
producer.  The  tonnage  in  sight  is  sufficient  to  supply 
the  world's  demand  for  bismuth  for  many  years,  and  it 
could  be  produced  profitably  at  30c.  per  lb.,  whereas  the 
average  price  is  $2.  The  annual  mine  production  of  bis- 
muth is  a  little  over  300  tons,  and  of  this  the  San  Gre- 
gorio mine  is  allotted  25  tons.  The  mine  has  been  in 
operation  about  ten  years,  and  during  this  time  the  ores 
have  been  concentrated  in  a  mill  at  the  Hauraucaca  smelt- 
ery to  yield  20%  concentrates,  which  have  been  the 
marketed  product.  At  the  same  time,  a  pile  of  10,000 
tons  of  middlings  averaging  •">' ,  bismuth  has  accumulated, 
which  is  now  being  treated  by  lixivia- 
tion.  The  material  is  first  roasted  and 
lixiviated  with  sodium  chloride  and 
sulphuric  acid.  Bismuth  sulphide  is 
precipitated  from  this  solution  by  .Hid- 
ing sodium  sulphide,  and  from  it  native 
bismuth  is  recovered  by  smelting.  Min- 
ing operations  have  been  suspended, 
ami  the  entire  allotment  of  bismuth  is 
being  obtained  by  the  treatment  of  these 
middlings,  which  are  ample  to  last  for 
a  number  of  years.  The  Colquijiiva 
silver  mine  is  on  the  eastern  slope  of 
the  hill  on  the  opposite  side  of  which, 
ami  about  1\U  mi.  to  the  southwest,  is 
La  Fundicion,  the  Cerro  de  Pasco  smel- 
tery. The  mine  is  owned  and  operated 
by  E.  E.  Fernandini.  The  daily  output 
at  the  present  time  is  80  tons  of  ore 
averaging  70  oz.  Ag  per  ton.    The  low-  fig.  4. 

est  grade  that  can  lie  profitably  worked 
is  about  50  oz.  Ag.     The  ore  is  treated  at  Fernandini's 
Hauraucaca  smeltery,  by  concentration  and  smelting. 

The  country  consists  of  a  series  of  limestones  under- 
lain by  shales  in  which  are  intercalated  beds  of  coarse 
ami  fine  conglomerates  with  a  shaly  matrix.  Within  the 
tone  -riio  itself  are  impure  shaly  beds  and  beds 
of  andstone  of  very  local  occurrence.  The  formations 
have  a  north-smith  strike  and  a  general  easterly  dip  which 
een  modified  by  two  minor  synclines- 

The  on  deposit  cni-ists  of  two  beds  of  ore  intercalated 
in  the  limestone  series,  which  represent  replacements  of 
the  limestone,  and  thej  are  separated  by  a  parting  of 
variable  thi  bu1  averaging  a  little  more  than  2  in. 

Owing  to  on    horizons  outcrop  at   four 

points   aero        I  These   outcrops   are  marked 

b\    a  series   0  on  the  hillside   resulting   from   the 

extraction  <>i  ,.  g .  by.     Similar 

replacements,  ',    and   no1    resulting 

in  workable  ores,  have  been  encountered  at  lower  hori- 
zons by  the  crossi  .  ■  such  as  these  with 
considerable  horizontal;  i  -tent  :  re  ca  led  numto.%  which 
is  the  Spanish  for  "mantle"  or  "covering," 


The  limestone  has  been  replaced  chiefly  by  black,  cherty- 
looking  silica,  and  by  pyrite.  In  some  places  the  intuitu 
consists  almost  wholly  of  the  chert,  at  others  almost 
entirely  of  pyrite.  and  then  again  both  minerals  are  pres- 
ent in  abundance.  Associated  with  these  minerals,  in  sub- 
ordinate amount  but  in  sufficient  abundance  to  be  a 
prominent  constituent  of  the  ore,  are  galena  and  barite, 
and  the  amount  of  silver  the  ores  carry  seems  to  he 
closely  related  to  the  quantity  of  these  minerals  present. 
The  smaller  mini  Ids  referred  to  in  the  foot  wall  consist 
almost  entirely  of  pyrite  and  are  unworkable  on  account 
of  their  meager  silver  content.  On  the  other  hand,  the 
quantity  of  galena  and  barite  is  not  an  invariable  indica- 
tion of  the  quantity  of  silver  the  ore  carries.  It  is  found 
that  when  these  minerals  are  coarsely  crystallized,  there  is 
less  silver  than  when  they  occur  in  smaller  crystals,  a 
difference  that  is  especially  marked  in  the  case  of  the  ga- 
lena. The  barite  in  particular  occurs  in  druses  and  small 
cavities  as  a  network  of  interpenetrating  tabular  crystals, 
and  it  and  the  galena  to  a  less  extent  have  the  appear- 
ance of  hving  been  introduced  later  than  most  of  the  silica 
and   the    pyrite.      Associated   with,   the  minerals   already 
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mentioned,  especially  in  the  south  end  of  the  mine,  a 
little  chalcopx  rite  is  encountered  here  and  there.  In  the 
richest  ores  a  little  tetrahedrite  and  probably  other  "sul- 
puhrets"  can  be  recognized. 

The  mine  is  remarkable  for  the  magnificent  specimens 
of  native  silver  in  the  form  of  coils  and  clusters  of  wire 
silver  that  is  affords.  The  oxidized  zone  is  not  now  acces- 
sible, but  in  the  sulphide  zone  there  are  local  areas  that 
have  been  subjected  to  the  action  of  oxidation,  usually 
along  some  zone  of  disturbance  and  fracturing,  and  in 
these  the  partly  oxidized  ores  frequently  abound  in  the 
native  silver.  Its  most  common  habitat  is  in  the  spaces 
between  the  interlocking  tabular  crystals  of  barite,  where 
it  may  lie  found  alone  or  adhering  to  some  of  the  sulphides, 
very  commonly  to  the  tetrahedrite  or  other  "sulphurets." 
We  are  indebted  to  the  kindness  of  Julio  N.  Arc.  the 
manager  of  the  mine,  for  several  really  wonderfully  speci- 
mens of  this  kind. 

The  mine  is  developed  by  means  of  a  tunnel  over  1  km. 
in  length  and  a  shaft  from  the  surface  which  meets  the 
tunnel  about  700  m.  from  the  portal,  as  shown  on  the 
cross-section.      Alining   is   now    confined    to    the    portion 
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of  the  oreboch    below  the  num. 'I   level,  and   il ■es  are  Ft.     In  il ,    il  ,    solution  \n  eoni] 

taken  out  through  tlie  lei  level.     Drifts  have  I n  run  nil  Forced  in  from  below,      \ 

along  the  strike  of  the  manias,  350  m.  to  the  north  and  into  Dorr  Miii  keners  where  the  lighter  solution 

300  m.  to  the  south,  withoul  reaching  their  limits.     From  niosl  of  the  zinc  is  drawn  off  and  filtered,  the  pn 

these  drifts,  close  to   the   tunnel,   tliree   inclines  60  and       olution  being  pumped  into  storage  tanks  in  the  relinen 

10  m.  apart  have  been  sunk  on  the  mantos  with  a  length  proper   and    sen!    from    there    to   the   electrolytic 

of  90  in.  and  levels  a1  each  30  m.     The  dip  of  the  ore  These  an    arra  a  end   with  six   tanksin  each 

beds  in  these  workings   ranges   fr 35     to  25  .      Most  battery,  the  solution  mi  Ea  h 

of  the  output  comes   from   this  pari   of  the  mine,  where  tank  i     >  Fl    long,    I  Fl     .id,    and    I  fl 

there  is  m  rich  ores! i   averaging  over   100  oz.   Ag   per  28  lead  anod, 

Ion.    The  mantos  here  have  a  thickness  of  12  m.  including  plates  u] which  tin 

a  parting  of  2  m.,  and   tlie  entire  thickness   is   removed  and     senl     to     Furnace*     Foi     casting     into    coinniercial 

h\    square-set   mining.     Adjoining   this  oreshoot  on   the  forms.    The  zinc  is  !)!).!) $   pure. 

south  and  continuous  with  it   is  ore  of  the  same  appear-  Urouiid  For  the  new  planl  was  broke Jan.  I  of  tln- 

ance  that  carries  only  5  to  10  oz.  Ag  per  ton  and  is  hence  y'eai    and  close  to  $3,000,000   ha-   been  expended    in   the 

unworkable.     This  is  a  striking  example  of  the  extreme  construction  and  equi] nt   of  this   dm    depart n1   ot 

variation    in  the  silver  contenl    of   the  ores,  so   thai    al-  the   Vnaeonda  company.    The  aluminum  cathodes  for  the 

though  the  manias  arc  continuous  throughout  the  extenl  electrolytii   tanks  alone  represent  an  invest nl  of  neaiij 

of  the  mine,  they  consist  of  workable  ore  in  restricted  area-  hall  a  milli lollars.     Each  one  lias  1  I  lb.  of  aluminum 

only.  and  IB  lb.  of  copper,  and  there  are  20, E  these  in  the 

The  mine  is  equipped  with  modern,  electrically  driven  live  sections  of  the  new  plant.    'I  I 

machinery   and   has  aboul    it   an  appearance  of  efficiency  cathode  is  worth  between  $-1  and  *■">.     In  addition  tl 

that    is  not  commonh    seen   in   the  small,   locally  owned  the  expense  of  manufacture. 
mines  of   Smith    America.  The  new  substation  that    Furnishes  the  electrii 

X  the  zinc  plant  is  completed,  and  three  of  the  five  rotan 

transformers  are  in  place.    The  plant  will  use    13,0 

A  Ea  a  CO  Kadi  a   IBe^BKas   IPirodluflC&aOK^  when    it    is  operating  at   capacity.     All    this   power  will 

nc   ZlKac  l'""1<'  l'1'""1  ''"'  h'amhm\  ami  Big  Falls  plants  of  the  Mon 

tana  L'ower  Co.,  situated  within  lo  mi.  of  the  new  rennerj 
Butte  Coriiespoxdexot  The  concentrator  at  Anaconda  is  completed,  and  there 

The  first  section  of  Cue.  composing  the  new  zinc  re-  ffi"  '"'  »°  lad<  "'  /m"  concentrates  For  the 

finery  of  the  Anaconda  Copper  Mining  Co.,  at  Great  Falls,  a*  >"""  a*  ""'  additional  units  are  put  nil ration.    I: 

Mont.,  was  placed  in  opera.,..,,  on  Monday  morning,  Sept.  ^v.   I   it  is  estimated  that   Eulh   2  000  torn  ol  an 

11.    The  111  electrolytic  tank-  were  filled  by  2  o'clock  in  l'"'"  day  will  be  used  for  this  new  department.      Fb 

the  afternoon  ami   1,200  p.  fumed  on  at  the  new  sub- 

station.     Late  Monday  afternoon  one  of  the  cathodes  wa 


taken   out  and   the  zinc   peeled   off   the  aluminum    plati 


other  Butte  mines  of  the  Anaconda  company,  and   from 
the  Douglas  mine  in  the  L'ine  Creek  section  of  the  Coeui 


,,  ,  ,,'■  il      d*Alene    district    in    Idaho,    which    is    undo*'    option    to 

It  was  a   sheet  as  thin   as  paper,   hut    was  eagerly  prized        '  *" 

as  souvenirs  by  scores  of  officers  and   employees  of  the      Anaconda. 


company  who  had  watched  the  starting  of  the  big  plant. 
Entire  Plant  Will  Be  in  Operation  by  November 

Wednesday  afternoon  the  first  stripping  of  the  plates 
netted  25  tons  of  zinc  that  was  sent  to  Eurnaces  at  Ana- 
conda For  transforming  into  the  commercial  article.  The 
two  new  50-ton  furnaces  that  are  to  handle  the  output  at 


Statistics  relating  to  exports  of  t  binese  mineral  prod- 
ucts, given   by    United  States   Commera    Reports 

nn-  in   L915  over  tlie  pre\  ions  year.     Those 
relating  to  antimony,  pig  iron,  tin  and  zinc  record  large 

Great    Kails  are  being  constructed  and  will  be  reach    For     gains,  parti,  ularly  in  the  rain '  exports  since  th. 

operation  about  the  first  of  October.     By  thai  time' it  is      of    the    proal    war,    as    shown    ,„    the    Following    tabula- 
also  expected  that  two  additional  units  will  be  operating      ' : 

at   the  refinery  and   bv    Nov.    1    the  entire  planl   with  a  Chinese  mineral,  exports,   I9i4-i5 

\  ii  tut-  nt 


capacity  of  5.000.000  to  6,000,000  lh.  oi  high-grade  zinc  i    s  imports, 

1  '      ,         ...    .  Mineral  1914         l»13  '"'I  1013  1914  1913 

per  month   will    lie   m   operation. 

Tlie    five!    irppL's    treil    ,  1 1'   the    lieu     nlalll    has   iiroNed    most  '  l ; ! " ' ,'  i  i 

1  '"    '"    '   weekhiriaioi.ini    new    |> i    uai    t1"""1  ore    tons 

satisfactory      Frederick   l.ai-t,  head  oE  the  metallurgical      iron 

■  .  ,  ,  ,  p        ton  l'>6  DM    UI6.412         «02,3X1      1.319  27) 

department  oi  the  Anaconda  company,  who  devised  manj         ,,  ,„  "li>;I.;      l2 

of  the  leading  features  of  the  new  zinc  process,  as  well  as  [    ;  1,102  "5a      nr»» 

many  of  the  other  lead,,,,  officers  of  the  company,  spent  £"}«■■  '     \                '  |« 

the  week  in  Great  Falls  watching  the  starting  of  the  lieu  ?ig  S126  „,,,       5-,„       .8029     .., ,-, 

relinerv                                                                                                                                                                  '            ;l  ;i" 
Mmi<l>-  ,.  All  oCier.  tons...       2.1"       9.8T2        224.887      

The  zinc  is  hromdit   m  concentrates  In  mi  the  new  con-  . 

u_    i  exports  the  I  mted  Mate-  absorb 

i.aitrator  at  Anaconda.     On  arriva    at   Great    Falls,  il    i- 

'                        ,                     ,           ,    •    .         i       and    :ii       nvou  ■     shown  in  tin 
taken  first  to  the  roaster,  where  it   is  changed  into  cal- 
cines.   This  line  powder  carries,  in  addition  to  zinc,                   ^mc  Prodnci n.  i'»i  Di.trici 

per,  lead,  silver  and  gold.     It  i-  next  distributed  to  leach-                                  i;i!  report  at  s,689  men  •  This 

ill"   tanks  haviim   a  depth  of  20   ft.  and   a   diameter  of    10       was  onl>   ahout  half  th tpul  ot  th. 
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S<mf©ft^  R^ales  for  ILoggeirs 

The  following  rules  and  suggestion  from  the  September, 
1916,  issue  of  the  Anode  should  be  of  more  than  passing- 
interest  to  those  mining  companies  operating  in  com- 
paratively virgin  territory  where  a  large  portion  of  the 
timber  requirements  are  filled  by  loggers  employed  by 
the  company.  These  are  usually  working  on  a  contract 
basis  and  for  this  reason  are  not  under  very  close  super- 
vision, their  chief  requirement  being  to  turn  out  a 
product.  However,  in  case  of  accident  they  have  to  be 
treated  al  the  company  hospital  and  incur  added  expense 
due  to  their  carelessness.  In  many  mining  camps  the 
loggers  arc  known  for  their  carelessness  and  recklessness. 
Their  attention  should  be  called  to  these  rules  and  their 
observation  enforced  by  the  contractor  for  Ins  own  benefit 
as  well  as  that  of  the  company  and  men. 

Do  not  stand  or  work  in  the  bight  of  any  line. 

Do  not  stand  or  work  close  enough  to  any  block  so  that 
in  case  the  line  breaks  the  end  could  possibly  whip  around 
and   hit  you. 

Do  not  stand  upon  or  ride  any  logs  as  they  are  being 
hauled  in  by  the  engine,  or  in  front  of  them. 

Do  not  stand  in  front  of  a  log  or  on  the  downhill  side 
of  a  log  after  the  engineer  has  been  given  the  signal  to 
go  ahead. 

Do  not  give  the  signal  to  go  ahead  until  you  are  sure 
that  every  man  is  well  out  of  the  way  and  clear  of  all 
limbs. 

Carefully  inspect,  look  out  for  and  guard  against  all 
falling  of  ilry  snags  or  the  tops  of  trees,  when  logs  come 
in  contact  with  them  as  they  are  being  hauled  To  the 
landing. 

When  oiling  blocks,  do  not  go  near  the  line  or  blocks 
when  the  engine  is  in  motion. 


Gsi.s©31!ii&©  Mottoes  aim  T^aiainvels 

In  the  Wilson  Avenue  water  tunnel.  Chicago,  which 
totaled  about  45,000  ft.  of  length  in  various  sections, 
gasoline  locomotives  were  used  satisfactorily,  according 
to  II.  W.  Clausen  in  the  Journal  of  the  Western  Society 
of   Engineers,   May,   1916. 

After  the  drifts  had  been  advanced  to  where  mule 
hauling  became  slow  and  expensive,  gasoline  locomotives 
were  installed.  They  were  of  the  four-wheeled  type, 
driven  by  40-hp.  four-cycle  engines  running  at  800  r.p.m. 
The  locomotive.-  weighed   five  tons  each,  attained  a  speed 

of  8  mi.  per  hr.  and  at   that   s] I   developed  a   drawbar 

pull  of  900  lb.  They  usually  pulled  trains  of  20  to 
25  loaded  cars,  and  in  an  emergency  as  many  as  57 
loaded  ears  were  pulled  out  of  the  drift.  The  exhaust 
gases  thrown  oil'  bj  the  internal-combustion  engines  were 
passed  through   a  ox,   which   removed   the   smoke 

and  unburned  gasoline.  The  small  quantity  of  CO  and 
C02  remaining  was  ordinarily  sufficiently  diluted  to  be 
unobjectionable. 


Gasoline  locomotives  have  been  used  in  other  tunnels 
with  unsatisfactory  results,  but  this  appears  to  be  due 
to  mechanical  defects  of  construction.  These  locomo- 
tives were  supplied  by  the  Baldwin  Locomotive  Works 
at  a  cost  of  $3,100  each  and  proved  entirely  satisfactory 
in  operation. 

Slhigif&^TlsimJberfiniil  Esxaiffimples 

By  Albert  E.  Hall* 

Alter  the  method  of  sinking  a  shaft  has  been  decided 
and  all  the  troublesome  problems  that  arise  concerning 
detail-  have  been  satisfactorily  solved,  there  remains  the 
question  of  timbering.     The  timbering  of  course  depends 


2   AT   CREIGHTON    MINK.   ONTARIO 


among  other  things  upon  the  nature  of  the  ground,  but 
probably  the  next  consideration  is  the  use  to  which  the 
shaft  is  to  he  put.  the  demands  that  are  to  be  made  upon 
it  and  the  life  that  is  to  be  expected  from  it.  We' would 
not  expect  to  find  a  prospect  shaft  or  a  winze  as  heavily 

"Superintendent,    Sable    River   Copper    Co.,   Massey,    Ont, 
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timbered  as  the  main  shaft  of  a  mine  with  a  large  output. 
The  first  example  shows  3ome  substantial  timbering 
is  fairly  light  and  yet  serves  well  for  a  prospecl  shafl  or 
h  inze. 

The  shaft  in  question,  shown  in  Fig.  1.  was  sunk  as  a 
winze  from  one  level  to  the  aext  lower,  and  a  drifl  was 
run  from  its  bottom  to  the  point  where  the  main  shall 
was  raised.  This  winze  handled  all  the  muck  from  the 
shaft,  and  also  from  the  crosscutting  and  drifting  mini 
the  main  -halt  was  completed.    The  inside  dimensions  of 


of  being  placed  at  the  corners,  were  set  in  a 

I  lie  cage  and   ladderwai  -   was   planking, 
while  a  staging  of  2-in.  planking  was  pu1  in  aboul  • 
third  sel  in  the  ladderway.    The  guides  for  thi 

:;1  ■_ ■    ■ '  nid  were  put  in  in  2  l-i'i.  lengtl 

pieces  made  of  3x6  were  used  at  the  joints  and 
I  ft.  long.    This  winze  was  sunk  at  Creighton  mine 
I  'aii.ela. 

In  contrast  to  the  light  timbering  ol  tin 
ample  is  that  ot    No.  2  shaft  of  the  I te  mine.  S 
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FIG.    2.     SHAFT    OF    NEWPORT   .MINIM;    CO.,    [RONWOOJ 
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SECTION  ON  CENTER  LINE 
FIG.   ::      INCLINED  SHAFT  AT  CREIGHTON   MINE,  ONTARIO 

the  winze  were  8x5^  ft.  There  were  two  compartments, 
eiie  serving  as  a  ladderway  and  the  other  for  the  cage, 
which  accommodated  a  one-ion  ear.  All  the  timber  in  the 
winze  was  3x8  in.,  which  was  easy  to  handle,  quickly 
framed  and  stood  up  well.  The  total  depth  was  100  ft., 
and  the  sets  were  placed  on  c.-t't.  centers.  The  wall  and 
end  plates  were  held  together  with  heavy  angles,  which 
were  bolted  to  the  timbers.  The  divider  was  also  secured 
with  angle  irons.     Four  post-  were  employed,  which,  in- 


Porcupine,  Ont.  Tins  is  a  three-compartment  shafl  hav- 
ing i v1  o  and  one  combined  ladder  and  pipe  com- 
partment. \-  originally  designed,  the  ladder  and  pipes 
were  intended  to  bi  in  separate  compartments,  hot  later 
this  was  deemed  inadvisable.  The  inside  dimensions 
are  6x18  ft.,  ami  the  -ei-  are  spaced  on  ii-l't.  centers 
with  a  bearer  set  under  evi  entb  regula 
Instead  of  using  one  size  of  I  o  ighout  the  set,  it 
was  varied  to  the  work  it  had  to  do.  The  wall  plate-,  end 
plates  and  corner  posts  were  made  all  of  8x8  in.,  while  the 
dividers  and  divider  posts  were  mad<  only  6x8  in.  The 
shaft  was  lagged  with  planking.  The  sides  of  the  ladder 
are  2x-l  in.  -paced  16  in.  apart.    These  are  held  togi 

ilts,  and  between  bolts  are  six  runes  made  of  %-in. 
pipe  -el  •"•  |  in.  in  the  sides.  The  rungs  are  spaced  on  11- 
in.  centers.  When-  traffic  is  heavy  on  the  ladder-,  steel 
rune-  woulo  prove  superior  to  pipe,  as  the  latter 

would  wear  through   in   a   short   time. 

The  third  shaft  now  described  lias  to  meet  greater 
demands  than  either  of  the  others.  This  is  the  "D"  shaft 
of  the  New  port  Mining  Co.,  at  [ronwood,  Mich.,  a  five- 
eompartitient   shaft    inclined  at    68  .     One  compartment 

mmodates   the    pipes   and    ladder,   while   two  of   the 

ether-  are  used  a-  skipways  all  the  time  and  the  remain- 
ing twi  -  as  skipways  and  - •times  as  cageways, 

according  a-  the  circumstances  demand.     The  skip- 
run  in  balance  usually,  and  of  each   pair  one  comes  to 
the  surface  in  about   1    min.    10  sec.   from   the  2,300-ft. 
level  (inclined  distance  i       ["he  sets  consist  of  steel  mem- 
bers which  in  the  upper  part  of  the  shaft  are  Bet  on  6- 
i.  centers,  and  in  the  lower  pan  on   l-ft.  center-.     For 
bearers,  ueavi    [-beams  are  \\>n\.     Both  wall   plate- 
ns 5x  i:;  |  in.  at  2  t.l-lb.,  while  the  dividers  are  I 
[3.6-lb.   H-sections.     The  wall   plates  are  spliced. 
jsitates  one  di\  ider  being  cut  shorter  than  the  ■ 

The  end   plates  a  •    thi    -. i  size  as  the  di\  i 

-Middles  3x3  at  ■    irons  are  used. 

is  lagged  with   peeled  cedar.     The  skips   run   on 
fastened  to  the  foot-wall  plates.     Back  i       te 
employed.    These  are  6x8  in.  and  are  held  in  place 
both  bv  holts  and  by  angles.     The  whole  shaft  in- 
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28x6  ft.  The  skip  compartments  are  5  ft.  <  in.,  while 
the  ladderwaj  is  l  ft.  I  in.  wide.  The  plau  of  the  shaft 
is  shown  in  Fig.  '.'. 

The  fourth  and  lasl  example  of  shaft  building  is  E id 

in  a  new  shaft  being  sunk  at  the  Creighton  mine.  Out.. 
known  a?  No.  3  shaft.  This  is  still  being  sunk,  and 
the  timbering  lias  not  as  yet  been  fully  designed.  The 
concrete  collar,  however,  is  finished  and  is  shown  in  Pig.  3 
This  collar  is  strongly  reinforced,  and  at  the  bottom  four 
heavy  18-in.  [-beams  are  placed.  Tins  shaft  is  :i:;\;i._. 
ft.  inside.  The  loot-wall  plates  in  the  collar  are  10x10  in. 
and  are  set  2  in.  above  the  concrete,  making  the  height 
;  ft.  -1  in.  in  the  clear.  As  shown  in  the  section,  the 
hanging-wall  part  of  the  collar  at  the  bottom  has  not  been 
completed,  but  this  will  be  put  in  when  the  permanent 
timber  is  being  placed.  The  shaft  is  inclined  at  55°  and 
has  five  compartments.  In  the  collar  at  present  there  are 
only  three  compartments,  as  shown  in  Pig.  3.  The  two 
end  compartments  are  complete,  one  being  used  as  a  lad- 
derway.  The  three  middle  compartments  have  been  left 
as  one.  and  the  two  sinking  skips  run  in  these.  Two 
division  walls  of  concrete  are  in  place  in  the  collar,  and 
provision  has  been  made  so  that  the  two  remaining  divi- 
sion walls  can  he  put  in  place  when  sinking  is  finished. 
Below  the  collar  temporary  lOxlO-in.  wall  plates  have 
been  put  in  every  10  ft.,  ami  the  rails  are  spiked  to  these. 
No  other  timbering  has  been  done  except  at  a  few  points 

where    loose   ground    had    to    he   supported. 

i%  Ps»®v-cillcssill  ScoifeHty  Swiiilclh. 

B\     W.     1).     LlNDSEY* 

Bach  year  one  hears  of  accidents  resulting  from  the 
lise  of  the  open  switch,  and  often  such  accidents  go  un- 
recorded: but  were  it  possible  to  make  an  accurate  ac- 
counting, the  total  would  probably    be  surprisingly  great. 

•Western  Electric  Co..  195  Broadway,  New   York  City 


A  s.\  Kirrv   SWITCH 


An  open-switch  accident  may  mean  death  from  shock  to  a 
workman  and  the  resultant  demoralization  of  other-.  Or 
:i  -witch  may  he  thrown  while  a  repair  man  is  working 
on  shut-down  machines.  Fires  resulting  in  loss  of  Inl- 
and property  are  often  caused  by  short-circuit  from  the 
open  -witch. 

Tin'  "Square  D"  inclosed  -witch,  which  i-  manufac- 
tured by  the  Western  Electric  Co.,  is  offered  as  a  remedy 
for  the  open-switch  evil.  Its  development  has  been  car- 
ried out  in  accordance  with  the  principles  of  the  safety- 
first  movement  in  the  standardization  of  electrical 
equipment. 

The  switch  and  cutout  unit  are  completely  inclosed  in 
a  metal  box  provided  with  a  hinged  cover  which  is  held 
closed  with  a  simple  spring  catch.  Tin'  switch  is  oper- 
ated by  a  crank  handle  located  outside  the  box.  The 
switch  may  be  locked  in  the  "off"  position  to  prevent  ac- 
i  iilent  when  repairs  are  in  progress.  Means  are  provided 
to  lock  or  seal  the  cover  shut  to  prevent  unauthorized. 
persons  overfusing  the  switch  or  tampering  with  live 
connections.  These  switches  are  also  provided  with  a 
label  issued  by  the  Underwriters  Laboratories,  Inc.,  in- 
dicating that  they  haw  been  examined  and  tested  with 
the  object  of  classing  them  as  safety  apparatus.  They 
have  also  been  approved  by  the  Federal  Bureau  of  stand- 
ards and  the  Workmen's  Compensation   Service  Bureau. 

The  pressed-steel  switch  is  made  for  all  commercial 
voltages  from  125  to  600,  and  in  capacities  of  from  30  to 
(100  amp.  All  switches  I'm'  00  amp.  and  over  are  equipped 
with  a  quick  •"break''  attachment  to  prevent  the  formation 
of  dangerous  arcs.  The  ends  of  the  pressed-steel  box  are 
removable  and  can  be  equipped  with  plates  for  suitable 
knockouts  to  lit  any  wiring  condition.  The  plunger  switch 
has  the  switch  gear  inclosed  in  a  east-metal  casing,  and 
as  in  the  case  of  the  pressed-steel  type,  the  mechanism  is 
operated  from  the  outside  of  the  box.  The  switch  mechan- 
ism is  of  the  quick-  niake-and-bi'eak  type,  and  when  closed 
a  gasket  in  the  lid  makes  the  box  lire,  water  and  fume 
proof,  so  that  installations  may  be  made  where  water, 
fumes  and  dust  exist  without  injury  to  the  working 
parts  of  the  switch.  These  switches  are  so  constructed 
that  the  covers  cannot  lie  removed  when  the  switch  is  in 
the  "on"  position;  neither  can  the  covers  be  closed  after 
opening  until  the  mechanism  is  brought  to  the  "off"  posi- 
tion-. This  arrangement  has  been  worked  out  so  as  to 
obviate  the  possibility  of  short-circuit-  in  dangerous  at- 
mosphere in  the  process  of  operating  the  switches. 

for  driving  a,  long  tunnel  to  connect  with  existing 
workings  alignment  is  of  prime  importance.  The  portal 
of  tic  tunnel  having  been  chosen  and  the  transit  sel  up 
and  sighted  upon  a  determined  point  over  the  tunnel 
alignment,  it  is  necessary  to  establish  a  permanent 
backsight  that  can  he  used  during  the  driving.  This 
should  he  at  a  considerable  distance  ami  on  the  same  grade 
as  the  tunnel.  The  telescope  is  reversed  and  set  at  the 
negative  grade  of  the  proposed  tunnel.  The  ground 
contained  in  the  vision  of  the  telescope  is  then  sought 
and  a  backsight  established.  It  may  he  several  miles  oil', 
hut  that  is  only  the  better.  A  wooden  board  1  ft.  square 
divided  into  four  squares  painted  diagonally  white  and 
black  and  firmly  fixed  will  give  a  good  backsight  that  is 
easily  picked  up  and  from  which  it  is  easy  to  keep  the 
tunnel  alignment. 
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A  new  method  of  treating  complex  ores  of  lead,  zinc, 
iron,  silver  and  copper  has  been  devised  by  I!.  S.  Unmix. 
.1  Kellogg,  Idaho,  and  granted  U.  S.  Patent  No. 
1,185,002.  The  ore  is  firsl  ground  to  pass  a  20 
mol i  screen  in  the  apparatus  diagrainmatically  indicated 
id  l  in  the  drawing.  After  Having  its  surplus  moisture 
removed  by  the  filter  2  and  the  drier  3,  the  ore  is  roasted 
in  the  cylindrical  roaster  I.  Here  an  ore  of  the  composi 
urn  indicated  is  roasted  to  form  as  much  lead  sulphate 
and  ferric  oxide  a-  possible.  Tin-  roasted  ore  thru  passes 
into  llic  filtering  tank  5. 

'I'll.'  tank  is  tightly  covered  and  contains  an  air 
Lit  centrally  suspended  and  equipped  with  discharge 
Imk-  near  the  top  of  the  tank.  The  inside  of  the 
tank  is  covered  by  a  suitable  filtering  medium  11  secured 
by  circular  wooden  strip.-  fastened  to  the  tank.  These 
wooden  strips  form  compartments,  each  of  which  is 
drained    by    suitable    pipes    leading    to    a    surrounding 


FLOW   SHEET   OF   PROCESS   AND   SECTION   OF    FILTER 
TANK 

header.  The  headers  are  all  connected  by  the  pipe 
15  leading  to  a  suction  pump  not  shown.  By  mean-  of 
valves  l(i  the  compartments  may  be  consecutively  shut 
off  from  Miction,  an  arrangement  which  facilitates  drain- 
ing of  the  filter  tank  according  to  the  specific  gravities  ot 
the  contained  fluids,  when  desirable.  The  valve  11  at 
the  head  of  the  air-lift  pipe  may  be  closed  at  any  time 
and  pressure  used  for  filtering  instead  of  suction. 

The  roasted  ore  introduced  into  this  tank  is  subjei  ted 
to  the  leaching  action  of  hot  sodium  chloride,  ammonium 
chloride  or  ferrous  and  I  rri>  chloride,  as  desired,  these 
solutions  being  supplied  from  the  storage  tanks  (i  a 
Both  agitation  and  aeration  are  effected  by  the  air  lift, 
after  which  the  pregnant  solutions  are  filtered  oul  into 
the  settling  tank-  L8  and   19. 

When  the  roasted  ore  i-  firsl  subject  i  '  hing 

action  of  hoi   sodium  chloride,  the  lead   sulphate  is  dis- 
solved   and    sodium    sulphate    formed    according    b 
reaction   PbSO    +  2NaCl  =   PbCL.  -    NaS04,  bul  the 
Ferric  oxide  and   remaining  sulphides  are  nol    attai 


Arrived      in      the     settling     tank-     the      lead     chl 

crystallizes  out   of   solul when   cool,  and   the    N'aSO 

solution  i-  dei  m ted  off.     The  lead  i  blot 

filtered  in  press  20,  i  '.'I  and  the  dried  and 

fused  product   separated   into  metallii    lead  and  chlo 

in    the   electrolytic   cells-22.     This    gas -   chlorine    is 

piped  to  the  apparatus  ■!',.  u 

attai  I  -    iron    in   the  ore-   to    form   the   ferrous  or   Fi 
chloride  utilized   in   leaching  the   residuum   in  the  filter 
lank  after  the  lead  ,  hloride  has  been   leached,  this  iron 
chloride  pro, in,  i  being  stored  in  the  supply  tank  6. 

The  residue  from  the  firsl  filtration  consist-  of  the 
sulphides  oi  lead,  copper,  zinc  and  silver,  which  when 
attacked  by  the  fern,  chloride  solution  in  the  filter  tank 
form  their  respective  chloride-  ferrous  chloride  and 
sulphur.  These  solutions  after  reaching  the  pn 
boxes  23  from  the  settling  tank-  18  and  19  come  in 
contact  with  metal-  thai  precipitate  them,  iron  being 
used  for  precipitating  both  lead  and  copper,  while  copper 
precipitates  the  silver.  Ferrous  chloride  in  each  es 
the  eventual  product  remaining  in  solution:  and  this  is 
rapidly  oxidized  by  the  air  to  ferric  chloride,  which  is 
returned  to  the  leaching  circuit. 

The    precipitated    metals  are  collected   and   melted    in 
the  filter  '.'I  and  pot  25  respectively.     The  zinc  chloride 
decanted  from  the  solution  of  the  other  metal-  is  led  into 
the  electrolytic  cells  26,  where  the  metal  is  depositee 
the  now  well-known  action  ol   the  electric  current. 

Tre  . '^.ffimaafi^aBimaftnoKaTsRnliBa^s 

I'.v  John  Allixgh  vm* 

The  tailings  resulting  from  old  pan-amalgamation  mills 

have  been  difficult    to  treat   ei  o ill.)      in    fa<  t. 

extremely    doubtful    whether   any    profil    has   keen    made 

b    a  well-known  company  thai  has  treated  mam   | 

of  tons  of  tailings  from  the  Comstock  Lode,  Nevada. 

The  tailings  contain  a  great  deal  of  organic  matter, 
including  charcoal.  The  silver  contained  is  in  the  form 
of  chloride  and  sulphide.    The  mercury  exists  as  a  mereii- 

,-ous  -alt   for  the  most  part,  although  there  is  s 

tallic.  By  careful  panning  aboul  1\  of  clean  concen- 
trate is  obtained,  issaying  52  oz.  silver  and  1.2  oz.  gold 
pei.  |,1]L  The  copper  contained  i-  insoluble  in  water,  bul 
so',   ,  bate. 

IP,!,  ,!„.  •   urous  sail  — iliible 

in  S0I  i  e  and  -odium  sulphocyanide  with  it 

cipitation  o  i  tiry. 

H     ,  2  K(  \        U-  m  A  .    +  2  IxCI    ,    II- 

II,  ci     :    2  Na(  \>        rIg(ONS)2  -  2  KC1 
The  inerciirv  sulphocyanide   lone-  a    loilble  salt    wi1 

limn   sulphocyanide   present.     Tie 
is  precipitated  by  zinc  and  iron.     In   prai  ti 
j,0](]  ted  on    imnp  runners 

mills.    The  cement  backing 
in  tii' 

X     M 
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Ag  per  ton.  The  coarse  cemenl  scale  assayed  5.2  oz.  An 
and  20. 1  oz.  Ag  per  ton. 

Coarse  materia]  caught  on  screens  at  tube-mill  dis- 
charges, containing  a  small  amounl  of  concentrate  and  a 
grayish  precipitate,  but  principally  consisting  of  coarse 
sand  and  pieces  of  flint  pebbles,  assayed  l.i  oz.  An 
and  !>.4  oz.  Ag  per  ton.  The  tailings  being  treated  at  this 
time  assayed  0.12  oz.  An  and  3.6  oz.  Ag  per  ton. 

All  iron  in  contact  with  pregnant  solution  showed  evi- 
dence of  precipitation  of  gold  and  silver,  the  gold  being 
more  easily  precipitated  than  the  silver.  The  precipita- 
tion of  silver  and  gold  is  caused  by  the  mercury  being 
precipitated  on  the  iron  and  in  turn  acting  as  a  precipi- 
tant lor  the  gold  and  silver.  Gray  mercury  also  precipi- 
tates gold  and  silver  from  cyanide  solution,-,  but  in 
practice  I  do  iiol  think  the  small  amounl  present  inter- 
im's very  much  with  the  extraction  of  the  gold  and  silver, 
as  any  precipitated  would  be  dissolved  again.  However, 
with  weak  cyanide  solutions,  relatively  poor  extractions 
are  made  in  the  same  time  as  are  made  with  strong  solu- 
tion-. sa\  0.0493  XaCX  and  it.".",  NaCN.  With  a 
strong  solution,  treating  unground  tailing.-,  is  hv.  agita- 
tion, a  washed  residue  assaying  0.01  oz.  An  and  0.9  oz. 
Ag  is  easily  obtained;  the  cyanide  consumption  is  aboul 
0.5  Ih.  per  ton  more  than  when  using  a  weaker  solution. 
It  may  he  that  any  prematurely  precipitated  gold  and  sil- 
ver would  not  he  dissolved  by  weak  solutions  in  an  ordi- 
nary   time  of  1  reatment. 

Effect  of  Mercuric  Chloride  ox  Solutions 

As  the  null  solutions  contain  snlphoeyanides.  some 
double  sulphocyanide  of  mercury  is  formed.  This  ma\ 
explain  why  the  addition  of  mercuric  chloride  to  work- 
ing solutions,  as  an  aid  to  extraction  in  the  treatment  of 
silver  ores,  is  not  successful.  In  my  experimental  work 
in  Mexico,  using  freshly  prepared  solutions,  the  addition 
of  small  quantities  of  mercuric  chloride  to  the  solution 
at  the  last  24  hr.  of  treatment  always  resulted  in  a  better 
extraction  of  the  silver,  while  in  practice  after  the  mill 
hail  lam  two  months,  no  beneficial  result  was  observed, 
and   the  use  of  mercuric  chloride   was  discontinued. 

As  has  keen  slated,  the  mercury  in  the  tailings  i- 
partly  soluble  in  sodium  thiosul phate.  an  average  "I  a 
number  of  experiments  showing  that  •">•"><,  of  the  mercury 
could  !»■  dissolved  by  a  o.l',  solution  of  sodium  thiosul- 
phate.  The  mercury  can  he  precipitated  from  the  solu- 
I  toil  hv   means  of  an  alkaline  sulphide. 

As   is   well    known,   when  sodium    thiosulphate    is   added 
slowly    in    mercury    <alts     the    following    reactions    take 
place : 
(1)    Hg,(NOa),    -|-    \a,S,n.      =    rIg,S    -|-    \a.,N04    4- 

Y,(L 
I'.')    3  Hg(N03)2    ,    2  XaA.(>,  =  "'  HgS.  [Ig(N03),  + 

2  \;i;S(l,   +   2  N  ..<>., 
(3)   3  BgCl2  4-  2   N"a,S203  +   IF..O  =   IlgS.IIgCl.,  4- 

2  Xa,.SO,   -f  4  1IC1 
Bui   when  an  excess  of  sodium  thiosulphate  is  added,  then 
the  following  reai  '  ions  occur  : 
(  I)    HgCl2    ■■     \.    -  i)  HgS203  +  2  XaCl 

(o)    Hg(NO  :  -  o         llgS.,0.,  4-  2  X'a.Xn., 

(6)Hg2|  X<i  i  -  6         HgS203  4-2  Xa.XO,  4-IIg 

(7)    II-, (T  -  ii  lbsii;  +   2  Xat'l   +  Hg 

The  mercury  thiosulphate  in  each  case  dissolves  in  the 

cess  of  sodium  thiosulphate,  forming  a  double  -alt. 


The  time  of  agitation  in  the  experimental  work  varied 
from  2  to  12  hr..  (3  hr.  being  found  to  he  sufficient.     The 

consumption  of  "hypo"  varied  from  :!  to  I  Ih.  id'  commer- 
cial salt  per  ton  of  tailings  treated.  In  a  1-hr.  agitation, 
■."a',  of  the  gold  and  ■>:,>MC/;  of  the  silver  were  dissolved. 
Certain  experiments  show  that  it  is  possible  to  obtain 
extract  ions  of  the  gold  and  silver  equally  as  good  as  those 

obtained  by  cyanida! 

There  are  yet  some  350,000  tons  of  untreated  tailings 
of  the  das-  described  awaiting  some  economical  treatment. 
A  greal  deal  of  experimental  dotation  work  has  been  done 
by  many  on  these  tailings,  and  although  85%  of  the  com- 
bined value  of  the  gold  and  silver  has  been  concentrated. 
the  cleaning  of  the  first  concentrate  appear-  to  he  difficult. 
From  .-nine  experiments  .made  personally,  to  obtain  a 
good  result  it  was  necessary  to  make  a  first  concentrate 
from  I".'  I"  Hi',  by  weight  of  original  charge.  Before 
flotation  the  charge  was  given  a  preliminary  treatment 
with  sodium  sulphide.  In  cleaning  the  concentrate,  I 
found  that  ground  charcoal  (about  HI  lb.  per  ton  of  con- 
centrate) agitated  thoroughly  with  the  concentrate  effec- 
i ivelv  a-si.-ted  in  the  cleaning. 


TUse  ©IF  EHeiE&f©2'<se®i   Coe^cs*©?!© 
McHssvMvmiPipegv]!  Wcoirk 

Reinforced  concrete  has  been  widely  adopted  in  construc- 
tion work,  and  in  recent  years  especially  many  new  applica- 
tions   iiave    I n    made   of   this    type   of   construction.      It 

has  been  extensively  used  among  metallurgical  plants  for 
abutments,  foundations  for  metallurgical  machinery 
forms,  lines,  tank.-,  tunnels,  working  platforms  and,  to 
a  limited  extent,  for  chimneys  and   furnace  bottoms. 

At  a  number  of  plants  reinforced  concrete  was  used  for 
the  hearths  of  multiple-deck  masters  of  the  MacDougall 
type.  All  experimental  roaster  was  built  of  reinforced 
concrete  at  Miami.  Ariz.,  by  R.  C.  Canby,  but  although 
it  served  the  purpose  for  which  it  was  constructed.  Mr. 
Canby  writes  that  its  length  of  service  was  not  sufficient 
to  indicate  the  endurance  of  concrete  for  actual  operating 
duty.  Regarding  the  reinforced-concrete  roasting  furnaces 
tried  at  Anaconda.  E.  1'.  MatheWson  wrote  that  they  were 
entirely  unsatisfactory.  A  25-ft.  furnace  of  the  Wedge 
type  was  luiilt  with  three  doors  made  of  slag  concrete  and 
three  of  quartz  concrete.  This  furnace  was  a  complete 
failure  and  had  to  he  rebuilt  of  brick.  lie  also  reported 
that  the  several  smaller  furnaces  of  the  MacDougall  type 
in  Great  Falls  were  giving  much  trouble  and  were  ex- 
tremely difficult  to  repair.  No  more  roasting  furnaces  of 
this   type   are   to    he   ere.  ted    by    the    Anaconda    company. 

There  is  an  impression  in  metallurgical  circles  that  the 
Great  falls  reinforced-concrete  roasters  were  satisfactory, 
hul  this  seems  to  In'  quite  at  variance  with  Mr.  Mathew- 
son's  opinion  and  experience.  Hence  it  may  be  assumed 
thai  reinforced  concrete  has  practically  no  technical  im- 
portance in  the  construction  of  the  hearths  of  mechanical 
roasting  furnaces  for  an  operating  duly,  though  it  may 
hi  i'l  service,  under  special  conditions,  for  temporary 
experiments. 

Where  failure  has  occurred  iii  reinforced-concrete  flue 
or  smoke-stack  construction,  it  seems  to  have  taken  place 
at  that  section  of  the  Hue  or  stack  where  the  temperature 
became  sufficiently  low  to  permit  condensation  and  -ul- 
phatization  of  the  ingredients  of  the  cement. 
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TIhe  Das'imsillll  Sajplhotta  FiMes* 

The  Damall  filter  adopted  by  the  Onited  States  Army 
has  three  important  advantages  thai  make  it  particularly 
valuable  for  use  in  mining  camps,  where  water  supply 
is  rarely  above  suspicion.  It  eliminates  bacteria  ;  it  is  sim- 
ple,light  and  inexpensive ;  i1  delivers  drinking  water  con 
tinuously,  beginning  within  eight  minutes  of  setting  up. 

The  average  reduction  of  bacteria  in  the  filtered  water 
is  over  99%.  This  result  compfres  favorably  with  the 
besl  municipal  filtering  plants.  Muddj  water  is  made 
perfectly  clear.     No  taste  is  imparted  to  the  water. 

The  filter  is  designed  to  be  used  in  conjunction  with 
a  coagulant  and  is  absolutely  worthless  for  purifying 
drinking  water  unless  so  used.  Used  withoul  previously 
adding  a  coagulant, 
it  will  remove  only 
the  gross  impurities 
such  as  mud  and 
other  coarse  parti- 
i  les,  leaving  the  dan- 
gerous impurities, 
bacteria,  in  the  fil- 
tered water.  The 
Darnall  .Filter  is 
based  upon  this  prin- 
ciple. Alum  is  add- 
ed to  the  water  si- 
multaneously with  a 
sufficient  quantity  of 
a  carbonate  to  neu- 
tralize it :  the  water 
is  then  filtered.  By 
using  the  two  chem- 
icals (alu  m  a  n  d 
si »1  a  )  in  such  pro- 
portions as  to  prac- 
tically neutralize 
each  other,  it  is  pos- 
sible to  produce  a 
precipitate  as  limn 
as  may  be  desired  without  depending  on  the  uncertain 
amount  of  carbonate  of  Wine  in  the  water. 

Practically  the  amount  of  alum  used  need  never  exceed 
five  grains  to  the  gallon  of  water  to  be  purified.  This 
quantity  is  sufficient  for  the  foulest  and  muddies!  water. 
To  neutralize  this  amount  of  alum,  about  2.'i  -rains  of 
sodium  bicarbonate  will  be  required. 

The  Darnall  filter  consists  of  an  oval  tank  1  i '  L.\  i  '  L.x 
'-'•"''  i  in.,  shown  in  Pig.  I.  containing  the  spool-like  form 
of  the  filter  frame,  shown  in  Fig.  '.'.  upon  which  are 
tightly  wrapped  eight  thicknesses  of  flannel  filter  i 
The  coagulating  powder  is  added  to  the  tank  and  the 
water  filtered  by  the  flannel  is  siphoned  from  the  interior 
of  the  filter  spool.  The  coagulanl  no!  only  destroys 
bacteria,  but  drawn  by  the  filtering  action  into  the 
interior  of  the  fabric  of  the  flannel,  forms  a  sand-like 
substance  that  increases  the  effii  iencv  of  the  filtering. 


Flit.    1.     DARNALL   FILTER 
READY   Kill!  USE 


The  filter  takes  only  eight  minute*  to  unpack  and  put 
at  work  filtering  at  the  rate  of  50  our.  (twin- 
to  it-  simplicity  of  construction  the  work  invoked  in 
cleaning  ami  sterilizing   i-  -mall  ami  it  can  I perated 


PIG.   :.    SIPHON   FRAME    WITH     \     n    WITHOt  T    '   M 
CLOTH     i 

by    anyone    of    ordinary    intelligence.      [f    is    packed    in 
Llxl6x28-in.  crate  for  transportation  or  shipment,  which 

form-  the  stand  to  support   it.  as  shown   in    Fig.    1  : 
of  filter  ami  crate  complete  is  52  lb. 


The  development  of  the  steam  turbine  and  that  of  the 
high-efficiency   multi-sta  pump   have  gone 

hand  in  hand,  hut  up  t..  the  present   it  has  no 
thvlv  practicable  to  reconcile  -  of  the  two  ma- 

chines so  that  cadi  would  work  at  its  best  efficiency. 

retofore,  i"  reduce  the 
the  turbine  and  sacrifice  much  ol 

up   the   pum  iniilar   results.     T 


HiGH-si't:t:r>   centrifugal    pump 
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this  difficulty,  the  Cameron  Steam  Pump  Works  has  de- 
signed and  built  a  multistage  centrifugal  pump,  known  as 
the  "BT"  type. 

The  accompanying  illustration  clearly  shows  the  con- 
struction of  one  of  these  three-stage  pumps.  The  high- 
speed feature  is  a  virtue  of  impeller  design.  With  the  or- 
dinary impeller  the  diameter  cannol  be  reduced  sufficiently 
tn  get  high  speed  without  sacrificing  vane  length,  and  con- 
sequently efficiency  for  a  certain  vane  length  is  necessary 
in  order  that  the  impeller  may  perforin  its  function  with- 
out excessive  loss.  Small  external  diameter  and  adequate 
vane  length  are  obtained  in  this  pump  by  bringing  the 
vanes  well  down  into  the  impeller  huh.  at  the  same  time 
so  turning  them  that  the  incoming  water  is  guided  smooth- 
ly and  with  little  loss  into  the  outer  portion  of  the  vanes, 
where  the  velocity  is  generated  that  is  finally  converted 
into  useful  pressure  h\  means  of  the  external  diffusion 
vane.  Additional  advantages  in  the  small  impeller  are 
light  weight  and  low  fiber  stresses  in  the  material. 

The  casing,  as  shown  in  the  illustration,  is  divided  along 
the  horizontal  renter  line.  Both  the  suction  and  discharge 
connections  are  in  the  lower  half  of  the  casing.  The  upper 
half  is  readily  removable,  giving  full  access  to  the  re- 
volving element.  There  are  suitable  openings  for  draining 
the  pump  and  for  displacing  the  air  when  starting.  Inlet 
and  outlet  nozzles  can  be  arranged  either  on  the  same 
or  on  opposite  sides — an  important  advantage  where 
pumps  are  installed  in  limited  space. 

The  shaft  is  made  of  high-grade  forged  steel  accurately 
machined  and  ground,  and  wherever  it  comes  in  contact 
with  the  fluid  being  pumped,  it  is  thoroughly  protected 
by  bronze  sleeves,  which  prevent  the  stuffing-box  packing 
from  scoring  the  surface  of  the  shaft. 

Each  impeller  is  cast  solid  in  one  piece  and  is  of  the  in- 
closed type.  Surrounding  each  impeller  huh  is  a  pair  of 
rings — one  stationary,  attached  to  the  casing,  and  one  re- 
volving, attached  to  the  impeller.  By  the  use  of  double 
rings  instead  of  a  single  ring  it  is  possible  to  restore  tire 
initial  tightness  of  the  joint  between  the  low-  and  high- 
pressure  sides  of  each  stage  without  any  fitting  whatever, 
whereas  a  new  single  ring  would  have  to  be  of  special 
diameter  and  then  fitted  to  the  impeller  huh  of  the  casing 
to  make  a  tight  joint. 

I  he  diffusion  ring  surrounds  the  impeller  at  its 
periphery,  although  it  is  not  in  contact  with  it.  It  con- 
tain- a  series  of  openings,  which  receive  the  water  from 
the  impellers  at  high  velocity  and.  by  means  of  gradually 
increasing  area  toward  the  periphery,  reduce  the  velocity 
into  pressure  and  enable  il  to  advance  to  the  entrance  to 
the  next  impeller  with  much  less  loss  of  energy  than 
would  be  the  case  if  the  high  velocity  of  ejection  were 
maintained. 

To  lake  care  of  thrust,  which  manifests  itself  in  all 
mult!-  .  tin-  pump  is  equipped  with  a  simple  in- 

ternal hydraulic  balancing  dei  ice,  consisting  of  a  revolving 
disk  atl  he  shaft  a1  the  inboard,  or  high-pressure, 

end.     Op  a  stationary  drum  of  the  same 

diameter.      Watei    al    high    pressure    lects    with    the 

spai  -  beti  i  the  drum,  causing  the  disk  to 

reai  I  against  rast.  neutralizing  it  and  hold- 

ing the  rotor  in  i  o  i  lation  to  the  casing.  The  slight 
leal  age    involi  0  -      is    piped    hack    to    the 

suction. 

The  illustration  |M.  "BT"  boiler- 

feed  pump  having  a  capacity  p  ,  mm.  at  3,100 


r.p.ni.  supplied  under  a  pressure  of  200  lb.  The  manu- 
facturers claim  that  it  occupies  less  space  than  the  ordi- 
nary boiler-feed  pump  of  this  general  type  and  that  it  has 
a  nun  h  higher  efficiency . 

i%  Grfsim-painifl  M-Baafe 

A  recent   I'.  S.  patent   (Xo.  1,184,746)  granted  to  Ole 

Hanson,  of  head.  S.  1)..  covers  an  ingenious  variation 
of  the  ordinary  jackknife.  A  hinged  arm  on  the  hack- 
has  its  end  sharpened  to  act  as  a  punch.     Near  the  pivot 


A   CRIMPING    KNIFE 

is  a  semicircular  recess  cut  partly  in  the  hack"  of  the 
knife  and  partly  in  the  arm.  This  recess  holds  the  cap 
and  crimps  il  on  the  fuse.  This  device  is  recommended  to 
miners  as  being  much  safer  than  the  time-honored  method 
of  crimping  with  the  teeth. 


Irie^er  Jfli^iroffiaeuirac  (u©E&©leir&«»eif> 
Complete  steam  condensing  plants  are  now  being  sup- 
plied by  the  Ingersoll-Rand  Go.  This  equipment  in- 
cludes the  Beyer  barometric  condenser,  which  is  of  the 
counter-current  type,  in  which 
air  and  cooling  water  flow  in 
opposite  directions.  The  steam 
inlet  is  at  the  bottom  of  the 
condensing  vessel,  the  water  in- 
let above  and  the  air-removal 
opening  at  the  top.  The  sheets 
of  cooling  water  overflowing 
the  pool  at  the  inlet  point  meet 
the  entering  steam.  The  two 
are  brought  into  intimate  con- 
tact by  conical  baffle-plates,  as- 
sisting the  water  to  absorb  to 
its  full  capacity  the  latent  heat 
of  the  steam.  The  noncon- 
densable  air  liberated  in  the 
condensing  action  rises  through 
the  falling  water  to  the  removal 
point  at  the  top,  being  cooled 
to  practically  the  temperature 
of  the  incoming  water.  Ample 
opporl  unity  is  given  for  the  re- 
moval of  the  air  content  of  the 
water  before  it  mixes  with  the 
steam.  This  not  only  facili- 
tates the  mixing  process,  hut 
permits  the  removal  of  air  and 
vapor  at  a  comparatively  low 
temperature — a  distinct  advan- 
tage,   as    the    reduced     volume 


m 


THE    BEYER     BAROM- 
ETRIC i'i  CM  iENSER 


saves    in    vacuum-p  u  m  p  a  g  e 

horsepower.      The    steam    inlet 
is  of  large  diameter  to  secure 

low    velocity. 
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TTlhie  Miio\iiiag»  SitUaaftiioia  aira 
Souattlh.  AfiVnca 

SPECIA1     I  lOMiESPOXDEXl   I. 

The  tfisil  of  the  party  of  American  engineers  and  the 
publication    of    thi  il    the    Governnienl    Mining 

Engineer  raised  high  hopes  thai  il pening  of  the  Basl 

Rand  basin  would  be  taken  in  hand,  as  already  far  too 
long  a  delay  had  prejudiced  the  future  of  the  Rand  and 
of  South  Africa.  The  governnienl  has,  al  least,  become 
aware  of  the  urgency  of  the  matter,  and  recognizing  that 
the  lower  scale  of  royalties  recommended  by  Mr.  Kotze 
more  nearly  me1  his  circumstances,  they  introduced  into 
Parliament  a  bill  on  the  lines  of  his  report.  Unfortunate- 
ly for  the  future  of  the  country,  an  agitation  was  sel 
on   fool    in    favor  of  state   mining.     The  authors  of  this 

agitation   were  louhl    well   meaning,  but   they   forgol 

that  delay  in  this  matter  is  fatal  and  that  the  govern- 
nienl and  people  of  a  country  can  never  lose  when  12  t<> 
los.  'Hit  of  every'20s.  worth  of  gold  raised  i>  spent  in 
the  country,  and  in  addition  the  state  take-  aboul  '-■">'. 
of  all  profits.  Unfortunately  the  government  had  to 
withdraw  the  bill,  and  the  matter  is  again  hung  up. 

A  new  phthisis  act  was  passed,  which  introduces  a 
drastic'  reform.  After  August  of  this  year  every  miner 
working  on  the  Rand  must  submil  to  a  compulsory 
medical  examination,  and  even  one  suffering  from 
tuberculosis  is  to  receive  £300  to  £400  compensation  and 
to  be  debarred  from  future  underground  work.  The 
award-  to  sufferers  from  silicosis  are  increased  in  certain 
eases,  and  it  is  probable  thai  further  drastic  regulations 
wall  be  enacted  to  prevent  exposure  to  dusl  underground. 

Mechaxii  -  Deji  \\i>  Wage  K  ri  lse 
Some  trouble  is  threatening  over  the  demand-  of 
mechanics  for  increase  of  wages  on  account  of  the  higher 
cost  of  living.  Most  of  these  men  receive  20s.  per  day, 
but  the  scale  of  war  bonuses  offered  by  the  Chamber  of 
Mines  to  maimed  men  ami  those  having  dependents  does 
not  satisfy  the  men.  There  is,  needless  to  say  a  great 
shortage  of  -killed  mechanics  as,  apart  from  enlistment-. 
over  250  have  nunc  to  England  for  munition  work. 
Raving  failed  to  benefit  by  the  bill  and  other  bequests 
in  aid  of  education  in  South  Africa  in  starting  a  mm  re 
ity  on  the  Rand,  an  effort  is  being  made  to  start  one 
supported  by  private  endowments,  bul  the  prospect  cannot 
be  said  to  be  brighl  for  obtaining  the  large  fund-  neces- 
sary. In  metallurgy  very  little  of  a  novel  character  has 
been  brought  forward  recently.  The  scope  of  disci 
has   apparently    been    narrowed    down    to    small    imp 

incuts  in  details  of  apparatus  and  ] --  -      \"  en 

would  have  the  courage  to  suggest  replacing  stamp-  by 
stage  crushing  with  rolls,  Symons  pulverizers,  ball  mills 
or  other  apparatus.      As    p-yrite    is   much   in   demand    for 

making  sulphuric  acid,   tin  re  <\<"--  seem   rpening    Eor 

mploying  a  modification  of  the  oil-flotation  process  to 
extract  iron  pyrite  from  the  tailings,  and  it  is  jusl 
sible  that  a  very  small  increase  in  the  gold  recovery  might 
be  made  by  this  mean-.  The  local  supply  is  al 
being  drawn  from  a  deposit  60  ft.  wide  and  1,500  ft. 
long  on  the  Areaehap  farm  on  the  new  railway  line  near 
the  boundary  of  what  used  to  be  German  Southwest 
Africa.  This  deposit  also  contain-  some  rich  copper  ore 
thai    i-   being   shipped. 

The  kimlierlev  dia nd  nunc-  of  De  Beers  are  washing 

diamonds  from  their  floors,  and  mining  i-  starting  on  a 


Certain   i 

'  •' *  '.  ire  allowed    to  work    to 

emploi  i  ,.   and    the    river 
R      i    also  suppl  \orth 
of   Pretoria,  near  the   Premier  mine.  .:  bench  rleposil  of 
mined   with   payable    res  ilts.      D<    Beers 
and   Premier  mines  have  apparently  disposed  of  all  their 
-lock-  and  in                        \                      iand  arc  allowing 
prices    to     rise.      The    government,    with    tl 
establishing   a    local    diamond-cutting    industry,    imposed 
a  5'  I   export  t.i\  on  rough  diamonds.    This  will 
scarcely   be  a    high   enough   duty    to  make   the   diamond 
syndicate  start  a  cutting  industry  in  South  Africa  against 
its    wishes.       Sim                 onquest     of     the    Southwest 
Territories,  the  South  African  government,  the  Premier 
and   tin    De    Beers,  acting   together,  have   had  a    vii 
poly  of  the  diamond  trai 

Position  of  m  b  Tin   M  i\  i  - 

Tin  mining  in  Southwest  Africa  can  scarcely  be  said 
to  be  flourishing.  No  new  discoveries  are  being  made. 
The  deposits  near  Cape  Town  appear  to  be  exhausted. 
The  Xaiiplaats  tin  mine,  which  has  I n  mining  excep- 
tionally rich  pipe  deposits  and  irregular  impregnations 
i'n  the  granite  and  which  has  paid  nearly  £400.000  in 
dividends,  appear-  to  be  approaching  exhaustion.  The 
Rooiberg  Tin  Mine-,  which  is  mining  fissure  and  fracture 
plane  deposits  in  quartzites  overlying  the  granite,  does 
noi  appear  to  be  able  to  locate  payable  ore  below  a  very 
shallow  depth.  Though  its  possibilities  are  by  no  means 
exhausted  and  no  systematic  development  at  any  great 
depth    has    been    carried    out,    it    i-   at    presenl    under   a 

cloud.     The  neighboring  I uwpoorl  Tin    Mines  appear 

to  have  the   best-defined  tin   lode-   in  South   Africa  and 
have  followed  them  to  a  depth  of  loo  ft.  on  the  incline-. 

Their  prospects  a  ° 1  at  present.    They  have 

between    150,000   and   200,000  toi  -  ore  carrying 

over  '."  i    iin  and   mill  about   3,000  tons  per  month  at  a 
good   profit. 

The  alluvial  deposits  of  Swaziland  arc  being  worked 
by  hydraulicking  and  a  portable  type  of  electrically 
dn\cn  bucket  elevators  which  appeal-  to  be  a  success,  and 
fair  profits  are  being  made.  The  alluvial  deposil 
Swaziland  are,  however,  of  very  similar  size  and  the 
richest  areas  were  long  ago  exhaust 

The  Messina  mine  is  almost  the  only  product 
r  or,-  in  South  Africa  excepl  the  old  mines  in 
Sfamaqualand,  « Inch  appear  to  be  approach'! 
tion.  The  Messina  mine  has  recently  been  making  a  large 
production,  but  unless  prospecting  i-  rewarded  by  finding 
new  deposits  under  the  "\<\  nature  workings,  the  short 
pipe-like  lenses  of  the  present   mine  cannot   maintain  the 

ind  presenl   rate  of  production.     The  Eckstein* 
plored    i    deposil    of   zinc   ore    with    some   galena    in    the 
lite    n.ar    Zeerust,    but    were    disappointed    at    the 
osil  and.  after  shipping  some  ore.  -topped 
\     promising    group    of    silver-lead     lod 
Edendale   i  roiu    inisiuanagen 

are    worthy   of    further   development    under 
petent  techi  I  on.    It  is  not  generally 

native   bismuth    and   other   bismuth    ores   oc   ; 
bearii  quite    near    Johannesl      _■ 

\u    English  compan 
■  •  up  very  large  works  n 

•al  to  distill  ammonium  - 
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from  the  extensive  beds  of  oil  shale  that  occur  there. 
Coal  mining  is  active  to  supply  the  large  demand  for  local 
consumption  and  for  bunkering  purposes  during  the  war 
and  would  be  still  more  active  except  for  shortage  of 
rail  trucks.  Owing  to  the  continued  output  of  the  mining 
industry,  particularly  the  gold  mines,  South  Africa  feels 
the  effeci  of  the  war  perhaps  less  than  any  other  part  of 
the  colonics  of  the  Empire. 

Johannesburg  has  always  been  interested  in  the  mineral 
deposits  of  Madagascar.  Local  companies  hold  large  areas 
of  Permian  deposits  in  the  northwestern  pari  of  the 
island.  Oil  seepages  are  abundant,  but  the  amount  of 
drilling  done  to  date  has  not  succeeded  in  tapping  pay- 
able oil  deposits,  though  oil-bearing  sandstone,-  are 
common.  The  area  to  be  explored  is.  however,  very 
large  and  any  discovery  of  oil  would  be  most  important. 
attention  has  also  been  drawn  to  the  occurrence  over  a 
wide  area  of  radium-bearing  minerals  and  other  rare 
earths  in  pegmatite  bodies  and  the  detritus  from  them. 

A  certain  production  is  being  made  which  would  be 
greater  were  it  not  for  the  war.  Graphite  is  being  mined 
on   a    fairly    large   scale    but    by   primitive    means.      The 

trouble  of  ec mical   concentration   is   being  met   with 

here  as  elsewhere,  and  there  is  a  possible  chance  for  the 
introduction  of  flotation  methods. 

Suapes^aoirnd^  ©f  AstmeiracaiKa  Pip© 

American  engit rs  at  work  in  foreign  countries  where 

local  conditions  precluded  the  possibility  of  securing  any 
but  English-made  pipe,  have  frequently  been  humorous 
or  caustic  in  their  comments  on  results,  contributed  to  the 
columns  of  the  Journal.  Readers  have  been  emphatically 
advised  of  the  superiority  of  American  pipe  and  fittings, 
but  few  reasons  have  been  advanced  for  that  superiority. 
Those  interested  in  the  subject  are  referred  lor  details  to 
an  article  entitled  "The  Manufacture  of  Water  Pipes," 
by  Percy  (!.  Donald,  published  in  The  Ironmonger,  Lon- 
don, .lime  2  1,   1916. 

The  writer  is  an  Englishman  empowered  by  his  govern- 
ment n.  liny  pipe  for  it.  after  which  hi'  had  charge  of 
pipe-line  construction  in  Egypt,  where  extensive  lines 
were  built.  In  his  frank  admission  of  the  superiority  of 
American  pipe  over  that  of  English,  Canadian  and  Ger- 
man manufacture,  he  details  reasons  for  it  under  the 
heads  of  better  manufacturing,  better  threading,  better 
packing  methods  ■and  lower  cost. 

English  manufacturers  are  apparently  handicapped  b\ 

lack  of  a  definite  set  of  standards  ami  specifications  as 

'     •  eighl  per  let  and  bursting  pressure,  as 

'  ' » v  the  custom  of  making  tin- lifferent  sets  of 

■itb  varying  specifications,  depending  upon  whether 
the  pipe  is  to  be  used  for  gas,  water  or  steam.  In  general, 
English  pipe  is  lighter  than  American  and  uses  a  con- 
siderably liner  and  shorter  thread.  The  crux  id'  the 
inferiority  of  English  pipe  is  apparently  found  in  the 
lily  of  making  tight  joints,  no  matter  how  heavily 
coated  with  red  lead.  One  of  the  reasons  lor  this  appears 
to  be  that  while  the  English  thread  is  slightly  tapered, 
incredible  as  H  ma)  seem,  the  sleeve  and  other  fittings 
in  nut  tapered,  \  ,,  result,  apertures  readily  admit  tin."' 
pin  point.-  exi^t  where  the  sleeve  joins  the  pipe.  English 
threads  are  criticized  as  too  line  by  the  writer. 

Owing  to -inferior  packing  methods,  1-V,  of  the  English 
pipe  bad  to  he  rethreaded  upon  its.  arrival  in  the  desert, 


while  no  American  pipe  required  such  treatment.  As  a 
result,  one  pipe-laying  gang  handling  British  pipe  ex- 
clusively could' lit  only  ",'>(>  ft.  of  6-in.  pipe  daily,  while 
another  gang  laid  over  twice  as  much  American  pipe  in 
the  same  time. 

When  the  water  was  first  pumped  through  the  com- 
pleted line,  a  large  proportion  of  the  British-made  joints 
leaked,  but  one  could  walk  for  miles  along-  the  American- 
made  pipe  without  rinding  a  single  leak.  In  concluding 
we  quote  the  English  writer's  own  words:  "This  is  a 
strong  indictment,  but  when  one  undertakes  work  such 
as  this  Egyptian  pipe-line,  possibly  the  largest  of  its  kind. 
and  hears  British  sappers  and  engineers,  alter  experience 
withjBritsh  and  American  pipe,  cry  with  one  voice,  'Give 
us  Yankee  pipe!'  one  feels  strongly  on  the  point." 


Arf^ojmsi   M©©ftnimfs>    of  A.  B^,  M.  E, 

Leaving  Douglas,  Ariz.,  at  11  p.m.  on  Tuesday.  Sept. 
19,  the  A.  I.  M.  E.  special  train  arrived  at  Bisbee  two 
hours  later.  While  some  of  tin.'  party  were  doubtless  suf- 
fering from  the  royal  hospitality  ofDouglas,  the  majority 
were  out  next  morning  for  an  early  start  mi  a  visit  of 
inspection  to  the   Bisbee  mine-. 

The  second  technical  session,  held  that  afternoon,  was 
devoted  to  the  subjects  of  mining-  and  geology.  Among 
other  noteworthy  papers  on  the  program  lor  presentation 
were  the  following:  "The  Geology  of  the  Warren  Milling; 
District,"  by  Y.  Bonillas,  J.  B.  Tenny,  and  Leon 
Feuchere;  "Cooperative  Effort  in  Mining,"  by  Joseph  I'. 
Hodgson;  and  "Gold  and  Silver  Deposits  in  North  and 
South  America."  by  Wahleinar  Lindgren.  Mr.  Lindgren 
said  that  the  South  American  resources  in  precious  metals 
are  less  than  those  of  the  northern  continent  and  that 
"even  progress  and  enterprise  will  be  unable  to  raise  its 
production  to  approach  the  figures  attained  by  North 
Amerii  a." 

A  further  handicapping  of  the  chemical  industries  of 
the  country,  due  to  a  lack  of  manganese  ores,  was  pre- 
dicted in  a  paper  by  E.  C.  Harder,  of  the  United  States 
Geological  Survey. 

David  B.  Reger,  of  the  West  Virginia  Geological  Sur- 
vey, in  his  paper  said  that  the  exhaustion  of  the  oil  and 
gas  resources  of  the  country  is  proceeding  at  a  rapid  pace, 
but  predicted  that  the  problem  of  future  supply  would  be 
partly  solved  by  the  securing  of  deeper  producing  hori- 
zons in  high-grade  oil  regions  and  later  possibly  by  the 
mining  of  deep-sand  oil  and  gas. 

The  technical  session  was  followed  by  a  most  enjoyable 
banquet  and  social  evening,  after  which  the  visitors  left 
tor  Globe.  Here,  Thursday  morning  was  spent  in  a  visit 
of  inspection  to  the  mines  and  reduction  works  of  the  Old 
1  (ominion  company. 

At  the  afternoon's  technical  session,  possible  means  of 
developing  the  dotation  process  to  the  greater  benefit  of 
the  country's  mining 'interests  wen-  discussed  by  the  dele- 
gates. The  discussions  were  particularly  important  to 
mining  interests-  because  of  the  first  public  presentation  of 
a  report  of  experiments' mi  several  miscellaneous  wood  oils 
thai?  seem  adaptable  to  use  in  the  flotation  process.  A 
statement! of  some  of  the  values  of  these  oils  was  presented 
by  I.'.  ('.  Palmer,  of  Madison,  Wis.,  Glenn  L.  Allen,  of  the 
Shattuck  Arizona  Copper  Co.,  and  O.  C.  Ralston,  of  the 
I'nited  States  Hureau.of  Mines.  Another' especially  strik- 
ing   feature  of  this  discussion   was  a  description   by    Dr. 
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Rudolf  Gahl,  representing  inspiration  Consolidated  Cop 
per  Co.,  of  the  exhaustive  research  and  experiments  of  his 
company  in  an  effori  to  develop  the  flotation  process. 

Conclusions  reached  by  members  representing  the  lead- 
ing metal  producers  of  the  country  were  to  the  effecl  thai 
the  process  is  now  in  its  infanej  and  thai  with  the  hoped 
for  discovery  of  new  Rotative  agents,  a  brilliant  future 
record  is  anticipated. 

After  the  evening  banquet,  the  delegates  again  assem- 
bled in  technical  session  to  consider  the  subject  of  fine 
grinding.  The  program  included  a  paper  by  F.  C.  Blick- 
ensderfer,  of  the  Detroii  Copper  company,  in  which  be 
described  a  comparative  tesi  of  the  Marathon,  chileah  and 
I  rardinge  mills. 

On  Friday  morning  the  institute  visitors  were  wel- 
comed ai  the  reduction  works  oi  the  International 
Smelting  and  Refining  Co.,  and  ai  the  mills  of  both  the 
Inspiration  and  M  iami  companies. 

On  resuming  the  technical  sessions  in  the  afternoon, 
the  program  included  among  othet  noteworthy  papers, 
the  following:  "Stoping  Methods  of  the  Miami  Copper 
Co.."  by  David  B.  Scott,  and  '-'Mine  Fire  Methods  Em- 
ployed by  the  United  Verde  Copper  Co.,"  bv  Roberi  E. 
Tally. 

The  paper  by  \V.  1!.  Hamilton,  of  San  !  >, sco,  pre- 
sented the  gasoline-industry  data  to  the  meeting  and  pre- 
dicted a  serious  shortage  of  gasoline  on  the  Pai  ific  C 
the  effect  of  which  is  expected  to  extend  throughoul  the 
country  within  the  next  year.  He  attributed  the  future 
shortage  to  decreased  production  of  refinable  oil  (the 
rease  amounting  to  6,000,000  barrels  in  1915  i.  steadily 
increasing  consumption,  the  discontinuance  of  imports, 
and  the  heavj  exports  dne  to  war's  demands. 

A  paper  l>\  Edwin  M.  Chance  depicted  the  value  of 
chemistry  to  the  coal-mining  industry.     His  conclusions 

showed  the  passing  of  the  days  whe al   is  purchased 

ts  looks  rather  than  it-  beating  units  ascertained  by 

chemical  methods. 

At  last  accounts  from  Journal  correspondents,  the  dele- 
gates were  anticipating  the  automobile  tour  over  the 
Apache  Trail  to  the  greal  Roosevell  Dam.  theme  to 
Phoenix,  by  Saturday  uight,  followed  by  the  Sunday  so 
joura  at  the  Grand  Cat 


HEW  PATEHTS 


Recognizing  the  increasing  importance  <^'  the  Vallej 
mining  district  in  Stevens  0 n».  Washington,  the  Con- 
solidated Mining  and  Smelting  Qo..  of  Canada,  has  au- 
thorized a  reduced  treatmenl  charge  on  ores  thai  go  into 
it-  smelter  at  Trail,  B.  G.;  sa.<  -  United    ■  mem 

>rts.     The  Great    Northern   R.R.   has  also  announced 
a  reduction  in  the  freighl   rate,  both  schedules  to  be< 
eifeetive  about  Oct.  1. 

The  reduction  rate  will  be  $1.50  per  ton  on  ore  thai  runs 
between  $25  and  $50  per  ton.  and  the  i  reighl  will  be  $ 
or  a  total  freight  and  treatment  charge  of  $3.5)5  per  ton. 
If  ore  values  exo ied  $50  per  ton,  a   proportionate  addi- 
tional charge  will  be  made  both  on  freighl  and  treatment. 

Molybdenum  Ores  in   ivrn   have   been    known    ter 
cording' to  a  recent  consular  report,   but    the   inaccessibility  of 
the  mines  and  the  consequent    cost   of   working    them   ha 
vented  their  exploitation   until   quite    recently,    when    thi 
vailing   high   prices    induced   some    production.      The    prii 
mines  are  at  Ricran  in   the-  province  of  Jauja.   and    Runatullo 
in    Huancayo.      Tie-   production    of   con    entratea    last    i-eai    was 
about   4  tons. 
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ARSENICAL    MATERIAL 
Material.     Duncan   Ande  son,  Jr.    San   Francisco,  Calif.     >i      - 
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Mass.       (U.    S        0.    1,197,39 

i  !i  INI  !ENTR  \'l'i>  c\  mond  F 
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i:    REFINING,      Ulyssi  rk,   X.  Y. 

if.  s.  No.    1,198.434;  Sept     19,    I! 

CRUS1 
Ada  ms,  nford,  Coi 

chinei  y  Corpi  i    inn.      I  C    S.   No.    1,197 

Sept     12 

i  v  am  I  ilNi ;     Met  hod   ol    Extn 

Tli The 

Portland  Gold    Mining   Co.,  Colo  (U    S.   No. 

.  Sept.   12.  1 

DRILL    -Fluid-Operated   'foot       t i>  eveland, 

i  ilno.    i  .:    i  ,■•..  eland  Pneumatic  1  land, 

i  ihio       i  U.  S.   No.    1,198,12  i 

DRILL   SHARPENER.      Hem       G.  Olivi 
S.    No.    1,197,846;    Sept.    12, 

DRILLING      Met  hod    of    Rem 

L916   i 

ELEi  "I'm  (LYSIS      Met  hod    oi     i: 
McNil  t,  Pi  t.,  assign< 

tai i  fork,   N.   1        ,  i       -      ' 

Sept.    5, 

ELECTROLYTIC      APPARATUS.       William     I 

,.i  L.198,02  pt.  12,   1916.) 

FIRE     '  .Making:     Fire 

Brick.       Earl    A       Wagnei  Q    The 

H'mlhii'I'  l-'n  •■  Brick  Co.,  Helena,   Wont       (1     S    Nos.   1,198,171  and 

1,198,172;  Sec'     

LEAi  '11  IN' 1      Proci 
Extraction   of    Metals    from   Tin  I  Byron    Slater, 

.    Aug.    22, 
LEA1  >   M  \'l"i  I  Matte.     title}    Wedgi 

i ,    Penn.      1 1".   s.    No.    1.198.882;   Sept.    19,    '  ■ 

MAGNETIC   SEPARATION      Method    of   and    Appai 

iting  Magnetic  Material.      Fried   K  eburg- 

Buckau,    i  l  Brit.    No     100,064  I 

MAGNETIC   SEPARATORS-  -Improvements 
to     Magnetic      Separators.        fried      Krupp     Akt 
Buckau,  Germany.      (Brit.  No.    100 

NITRi  ii  I  EN      Pro  Adi  ien 

Badin  Nitru- 

;  (U.   S     No     1,196.639       \  i{ 

OPEN-HEARTH     FURNACES      Utilizing    Waste    Hi 

der,   Wilkensburg,   Penn. 
(U.  S.   No.    1.19  916.) 

PERCl    ISIVE    !  '  ii   l.s     Rotat  ion   Mechanisi  i 
T0„iv'     Fredi  rsons,    Elmira.    X.    Y,   assignor   to    In- 

(U.  s.  No.   1,198.266;   Sepl 
116  i 

POTASH      i  li-Metal   C pounds. 

i  ;  ,  ilif.      (U.   S.    No.    IA97.556;    Sept. 

pi  it  \ ssl I'M    SALTS      Proi 
hie   Potassium   Salts   from    Feldspathii 

tives   in    the    Manufactui Portland    Cement.      Frederick    YV 

Huber    and     Frank     Freeland     Reath,    Riverside,    Calif.      if.    S. 
No.    1.194.344;    Aug.    8,    19 

PULS  iTING  APPARATUS.  William  A.  Smith,  Denver,  Colo., 
assignor  by  mesne  assignments,  t"  The  Denver  Rock  In  ill 
Manu(  ilo.      (U.    S.    No.    1,196,040;    Aug. 

29,    1916  i 

Lpparatus     foi      Recovering     Quicksilver 
from    Its  Ore       William    II.    Landers.    New    Almaden,    Calif.,    as- 
signor   of    one-half    to    Pacific    Foundry    Co.,    San    Krai 
Calif.      (U.  S.    No.    I  22,    1916.) 

ROASTING   AND  SINTERING  ORES,   Apparatus  tor      James 

,■.,,;.,      \,..,v    y/ork     N.    v.   assignor  to  American  Ore    Reclama- 

S.    No.    1.197  1916.) 

S< '(  1  »ER-  -Composil  Ion    o 
Mild  Steel    Aluminum,  and  the  Like.     William  A     Day,   Belling- 
ham,   Wash. 

TUNGSTEN  POWD1  ing  Tungsten  Powder. 

Keyes  ana    Robert    B.    Brownlee,    Hoboken,    X     l 
nssie-noi  a     to     Coopi  r    Hewitt    1  I  \.     .1 

VANN!  Plain, 

S.  No.  1,197.3  I  '  »16.) 

WASHING       Apparatus   for    Washing    C      I 
(j  i-i  is        Paul     Habets,     Montegnee,     near     Liegi 

,       S     No.    1,197,932     Si  I 

ZINC     Improvements  In  Process  of  Alloying 
or  Steel.     B.   F.   Dimm,  Erie,  Penn.     (Brit.  No.  2 

ZINC  Treatment  of  Zinc  Solutions  for  the  Recovery  of 
tne    \i  ..mi.       Robert    Lance.    Paris     Franci 

12,   1916.) 
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CALIFORNIA  GULCH  IN  LEADVILLE  AGAIN  TO  BE  WORKED 

Tailings  from  some  of  the  mills  near  the  portal  ol  Yak  tunnel  have  accumulated  in  California  Gulch,  which  will  now 
e  worked  for  zinc  and  lead,  instead  of  for  gold,  which  was  the  first  metal  sought  in  this  Colorado  field.  Ground  has  been 
ested  by  pits  at  50-ft.  intervals  and  concentration  in  two-compartment  jig  gave  a  product  carrying  20',;  zinc  and  6% 
sad;  it  is  expected  that  further  concentrating  equipment  will  bring  the  concentrates  up  to  1hc  usual  grade.  The  enterprise 
5  to  be  conducted  by  a  small  group  of  Leadville  men.  headed  l>v  Dr.  Max  Raabe,  a  practicing  dentist.  View  at  left  was 
iken  from  old  Union  smeltery  dump  looking  northeasterly  toward  Leadville.  The  other  view  is  looking  toward  Oali- 
irnia    Gulch:    Union    slag    dump    on    right;    Colorado    .Midland   trestle   in   middle  background 
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DUMPS   i  IF  Till:    PORTLAND   MINE    IN   CRIPPLE   CREEK    I  1ISTRI1  IT,  COLOR  \  I  >'  > 

A  11.  h    cyanide  plant   is  beins   built   id  t  reat   these  dumps       Tin    nev    mill  is  to  be  erected  to  tin    left     md  lower  dov 
hill.   practieally    1.,-si.lr    the    Independence    mill.     The    latter    i-   owned    bj     the    Portland    ci 
tons   daily    by    11    combined    concentration-cyanidation-flotation  treatment    consisting    01 

ot  sands  and  flotation  of  fines       Lately  concentration   has   been  1 1  - ;  -  -  <  1  on   the   flotation   tails    the  small   amou 
contained   therein    not    appearing    to   interfere   with    the    work  of    the    tables.      .\i 
from  view  in  this  picture  by  one  of  the  dumps— about  600  tons  are    being     treated     daily    bj     •  equent 


iniding    of   tli. 
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I  send  you  the  translation  of  a  decree,  issued  by  Don 
Venustiano  Carranza,  First  Chief  of  the  Mexican  Army, 
mi  Aug.  r>.  and  published  in  the  official  paper  of  the  gov- 
ernment of  the  state  of  Chihuahua  on  Sept.  9.  You  will 
note  thai  this  decree  prohibits  foreigners  from  acquiring 
property  in  the  republic  of  Mexico  unless  they  specially 
renounce  beforehand  their  rights  as  foreigners  as  far  as 
ownership  in  Mexico  or  any  contrad  or  agreement  with 
the  Mexican  government  is  concerned. 

Leaving  to  editorial  discussion  the  theoretical  right  or 
justice  of  this  and  similar  decrees,  the  practical  ques- 
tions that  interest  the  foreigner  most  are: 

Can  a  foreigner  count  on  the  protection  given  by  Mexi- 
can laws  as  administered  by  a  party  or  by  a  de  facto  mili- 
tary government  actually  in  power  or  likely  to  be  in  the 
near  future? 

Can  a  foreigner  expect  for  sonic  time  to  come  to  get 
everywhere  in  Mexico  the  same  consideration  from  judges 
and  authorities  that  a  native  Mexican  will  receive,  or  will 
race  jealousy  or  race  spite  put  him  at  a  disadvantage? 

I  believe  that  the  orders  to  come  out  of  the  country, 
given  by  the  United  States  Government  to  its  representa- 
tives ant1  to  all  American  citizens  there,  answer  these 
questions. 

It  is  not  so  many  years  ago  that  foreigners  and  foreign 
capital  were  invited  to  come  to  the  Mexican  republic. 
Foreigners  who  have  been  in  Mexico  for  any  length  of  time 
know  how  anxious  native  owners  liave  been  and  are  to  sell 
their  lands,  mines  and  other  interests  of  various  kinds. 
If  foreign  owners  are  to  be  considered  by  the  Mexican 
government  as  naturalized  .Mexican  citizens  as  far  as  their 
interests  in  .Mexico  are  concerned,  it  may  be  well  to  con- 
-ider  wli.it  has  happened  to  native  property  owners.  It 
seems  that  many  of  the  larger  owners  lane  had  to  leave 
the  country,  as  have  United  States  citizens,  and  that  their 
properties  were  confiscated  permanently  or  temporarily  for 
military  purposes  or  through  military  necessities.  What 
redress  can  they  hope  for?  Is  the  foreigner,  or  rather 
the  United  Slates  citizen,  to  have  no  better  chance  of 
getting  protection  than  the  Mexican  citizen  is  likely  to  get, 
who  for  the  sake  of  prudence  or  safety  had  to  leave  the 
country?  If  he  is  to  be  classed  as  gringo,  or  spy,  or  re- 
actionist, or  cientifico,  or  anything  else,  and  new  decrees, 
imposed  b\  military  power,  are  to  tax  his  ownership  out  of 
existence,  is  he  to  lose  his  rights  for  some  reason  or  other, 
without  being  able  to  solicit  the  friendly  assistance  of  his 
government  ? 

It  may  he  proper  and  necessary  for  our  Government  to 
advise  the  man  who  has  no  interests  there  to  stay  out  of 
Mexico  or  any  other  foreign  country,  but  the  man  who 
went  to  Mexico  in  good  faith  to  develop  internal  indus- 
try or  trade  and  acquired  property  there — has  he  not  the 
right  to  call  on  In-  ow  ii  government  for  some  help  against 
the  oppressive  actions  of  the  representatives  of  a  tempo- 
rary mil  11,1 ;  government  which  makes  laws  that  burden 
the  foreigner';  rights,  hut  does  not  ami  cannot  give  the 
necessary  protection  for  him  to  occupy  his  property  or  to 
work  it? 

May  I  beg  you  for  an  expression  of  your,  esteemed  views 
on  this  particular  subject,  which  affects  widely  distributed 
interests- and  the  welfare  of  a  large  number  of  American 
citizens?  B.  W. 

•      New   York.    Sept.    "20.    1916. 


The  decree  referred  to  by  our  correspondent  is  given 
herewith,  the  text  being  a  translation  from  the  official 
newspaper  of  the  government  of  the  state  of  Chihuahua, 
\o.  36,  Sept.  9,  1916: 

Federal  Government.     Department  ot  Fomento. 

A  seal  which  says:  Department  of  State  and  of  the  Ex- 
pedition of  Development,  Colonization  and  Industry.  Mexico. 

The  First  Chief  of  the  Constitutionalist  Army,  in  charge 
of  the  executive  power,  considering  that  our  fundamental  laws 
order  that  foreigners  shall  enjoy  in  Mexico  the  same  rights  as 
Mexicans,  and  that  it  is  natural  and  legitimate  that  they  shall 
be  under  the  same  obligations  and  that  the  liberality  of  our 
democratic  institutions  shall  not  be  understood  to  reach  and 
shall  not  reach  to  that  extremity  that  foreigners  who  have 
become  owners  of  property  in  our  country  shall  stand  in  a 
better  judicial  condition  than  -Mexicans,  as  deplorably  has 
taken  place,  and  which  will  happen  if  over  and  above  being 
able  to  make  use  of  their  rights,  actions  and  resources,  which 
are  granted  by  the  Mexican  laws,  when  their  property  and 
their  legal  relations  are  concerned,  they  can  also  make  use  of 
resources  and  formulate  complaints  to  their  respective  gov- 
ernments, this  same  First  Magistrate  of  the  Republic,  making 
use  of  the  extraordinary  faculties  with  which  he  has  been 
invested,  has  thought  it  well  to  decree  that  the  following  reso- 
lutions of  obligatory  character  be  established  throughout  tin- 
whole    of   the   republic: 

First.  Foreigners  who  acquire  in  the  Mexican  republic 
free  (baldio)  or  government  ground,  mining  property,  water 
H  hi.  h  is  subject  to  federal  jurisdiction  or  permits  for  the  ex- 
ploration  and  development  of  natural  wealth,  such  as  forestry 
products,  petroleum,  fisheries,  etc.,  shall  present  themselves 
beforehand  in  writing  to  the  Department  of  Foreign  Relations. 
making  a  formal,  express  and  decisive  declaration  that  they, 
in  their  capacity  of  owners  or  concessionaires  and  in  every- 
thing that  affects  or  relates  to  the  property  which  they  wish 
to  acquire,  will  consider  themselves  Mexicans,  renouncing 
their  rights  as  foreigners  and  that  of  applying  to  their  respec- 
tive governments,  demanding  protection  or  presenting  com- 
plaints. 

Foreign  companies,  which  are  incapacitated  from  acquiring 
rights  in  any  properties  referred  to  in  this  circular,  as  long 
as  they  are  not  naturalized,  must  submit  themselves  to  the 
Mexican  laws  and   make  the  foregoing  declaration. 

Second.  It  will  be  an  indispensable  requisite,  before  the 
Department  of  Fomento,  Colonization  and  Industry  can  ad- 
mit any  preemption  (denouncement)  or  request  made  by  a 
foreigner  in  the  branches  referred  to  in  the  foregoing  resolu- 
tion, though  it  be  only  an  exploration  permit,  that  there  be 
presented  with  the  first  application  a  certificate,  issued  by  the 
Department  of  Foreign  Relations,  in  which  the  declaration  is 
made  referred  to  in  the  foregoing?  restitution.  If  this  re- 
quisite is  wanting,  the  application  is  to  be  thrown  out  and 
any  acts,  proceedings  or  resolutions  which  may  have  taken 
place  before  the  certificate  is  presented  shall  be  void  and  of 
no  legal  value.  In  the  titles  of  ownership,  as  well  as  in  the 
permits  which  relate  to  property  before  mentioned  and  which 
the  Department  of  Fomento  has  to  give  to  foreigners,  and  also 
in  the  contracts  or  public  documents  which  relate  to  the 
same  and  have  to  be  authorized  by  notaries  public,  the  certi- 
ficate described  in  the  first  resolution  has  to  be  literally  in- 
serted and,  moreover,  its  contents  shall  be  reproduced  as  a 
separate  clause.  Failure  to  insert  the  certificate  or  the  said 
clause  shall  make  void  the  respective  title,  agreement,  con- 
t  ract  or  document. 

Third.  In  all  proceedings  already  started  by  foreigners, 
and  which  are  under  procedure  in  the  Department  of  Fomento 
or  in  its  administrative  agencies,  relating  to  any  property 
referred  to  in  these  resolutions,  the  proceedings  shall  be 
stopped  right  away  and  shall  not  be  continued  until  the  in- 
terested parties  have  presented  the  certificate  before  men- 
tioned. If  within  four  months,  counted  from  the  date  of  the 
present  resolutions,  the  certificate  has  not  been  presented  by 
the  interested  party,  his  request  shall  be  considered  with- 
drawn and  the  respective  proceedings  shall  be  ordered  filed  in 
the  archives,  without  recourse  on  the  part  off,  "the  inter- 
ested   party    against    this    resolution.  « 

The  present  resolutions  will  have  an  obligatory  character 
throughout  the  whole  of  the  republic  and  will  be  published  in 
the  official  paper,  so  that  they  may  be  known  and  be  strictly 
complied  with,  and  they  shall  go  into  force  on-  the  day  on 
which   they  are  issued. 

Constitution  and  Reforms.  Mexico,  Aug.  15,  1916.  The 
Subsecretary  ill  charge  of  the  office  of  the  Department  of 
Fomento,   Colonization  and   Industry.     Pastor  Rouaix. 
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Tlh©  <Grs*ea\.ft   SsiS©   (D>lf  Copper 

The  great  sale  of  copper  to  the  allied  governments 
that  has  been  talked  about  for  several  weeks  back  was 
consummated  on  Sept.  23,  or  rather,  was  reported  then. 
The  quantity  contracted  was  200,000  long  tons  r>. 
000,000  lb. — a  quantity  beyond  all  precedent  for  a  single 
transaction.  This  is  aboul  '.'»•',  ot  the  world's  proi 
Hod  in  a  year  just  previous  to  the  war.  It  is 
sixth  of  what  the  American  capacity  for  the  production 
lit'  refined  copper  is  expected  to  be  in  the  early  part  of 
1917.  The  contract  is  for  deliver}  running  through  the 
first  half  of  1917.  li  may  be  said,  therefore,  that  aboul 
one-third  of  the  expected  output  of  American  refiners 
for  the  first  half  of  19.11  has  been  preempted  by  this 
line  purchase. 

It  was  natural  that  this  spectacular  transaction  should 
lie  tlio  main  theme  of, gossip,  surmise  ami  forecast  in 
the  daily  papers  and  in  Wall  Street.  American  con- 
sumers of  copper  were  represented  a-  being  confronted 
by  a  famine  of  their  raw  material.  Judging  from  that 
sort  lit'  talk,  it  was  to  he  inferred  that  a  new  buyer  had 
suddenly  grabbed  one-third  of  the  prospective  supply  out 
of  a  market  that  i-  already  being  seriously  taxed  by 
the  needs  of  current  consumption.  This  i-  nor  so — 
not  at  all  so. 

The  allied  governments  made  large  purchases  of  cop- 
per in  the  early  part  of  1916,  contracting  for  del 
up  to  the  end  of  the  year.  It  is  the  filling  of  those  de- 
liveries that  creates  to  ;i  large  extent  the  strength  of 
the  copper  market  now.  The  war  continuing — and  there 
is  no  reason  to  fore  east  its  early  .termination  —  it  was 
to  be  supposed  that  the  Allies  would  require  as  much 
copper  as  the\  are  taking  now.  So  far  as  the  statistical 
position  of 'the  industry  is  concerned,  there  is  no  diSei 
euee  whether  they  buy  it  all  in  one  transaction  or  buy 
about  33,000  tons  per  mouth  later.  Either  way  there  is 
just  as  much  copper  left  for  other  consumers;  probably 
there  will  !»•  as  large  a  free  surplus  as  there  has  been 
during  the  latter  part  of  1916,  especially  takinu  into 
Consideration  the  in.  reasing  refinery  capacity. 

Moreover,  the  American  consumers  do  not  approach 
1911  as  a  preempted  market.  They  have,  themselves, 
during  the  last  fortnight  been   buying  very   heavily   for 

the  tirsT  half  of  the  coming   year,   loubt    in   antici 

pation  of  the  great  sale  that  has  just  been  consummated, 
for  if  it  had  not  been  consummated  on  Sept.  23,  it  would 
have  had  to  be  done  later.  Producers  supplied  them 
with  copper  at  about  the  same  price  as  was  realized  in 
the  big  sale.  It  was  natural,  therefore,  that  the  co 
market  should  have  become  rather  dull  after  the  culmina- 
tion of  what  all  had  been  looking  for.  We  shal 
prolonged  dull  periods  between  now  and  tin-  delivery 
of  the  last  of  the  copper  that   has  lately   been   sold. 

It  is  to  be  remarked,  furthermore,  that  all  the  cop- 
per just  bought  by  the  Allies  i-  not  necessarily  going  into 
war  material.  Rather  dee-  it  represent  the  total  re- 
quirements of  Great  Britain  and  part  of  that  of  her  allies. 


for  Civat    Britain  has  now  s -ganized   her  industrial 

affairs  that   the   Munition-   Ministry  supplies  everybody, 

tnufacturer  »  ho  is  rtrii 

the  front  ami  the  manufacturer  who  is  making  elec- 
trical machinery  for  some  industrial  purpose.  The  run- 
ning  of  things    in    Great    Britain    is   no   longer  at 

and    sevens.     On    the   other   hand.   :,    a |    flea]    of   the 

n    -old    i,,   Connei  ti 
into  munitions. 
^  hat    the    big    -ale   of  copper   ha-    really   done 
i    to  certain   prodm  i  illy    the    Loaconda  and 

milarly    a-    to    Phelps,    I  ' 
<S  Co.  and  to  the  .iiin-  through  the  American 

Smelting  and  Refining  Co..  the  disposition  of  a  large  nan 
of  their  production  in  IDll  at  a  very  high  price.  In  this 
respect  Anaconda  probably  fare-  best  a- a  single  prod 
The  smaller  producers,  who  do  not  participate  directly 
in  the  big  -ale.  will  nevertheless  do  so  indirectly,  for 
•he  general  market  in  which 
the  withdrawal  -  quantity  of  copper  ah 

ai  ted  will  b<  r  prod        -  are 

now  guaranteed  an  extraordinary  price  for  their  copper 
and   phenomenal   profits  in    1916.     They  are  guaranteed 
the  same  for  a  considerable  part  of  1917.     They  are  en- 
titled to  a  feeling  of  satisfaction. 
:*: 
Tlhe  Aftftessapftedl  TyrsiEiiEay  of 


The  consequences  of  the  recent  surrender  of  Congress 
railway  unions  became  quickly  apparent.  In  New 
York  there  had  previously  been  a  strike  of  traction  em- 
ployees, which  had  been  settled  by  mutual  agreement. 
After  the  passage  by  Congress  of  the  eight-hour  law,  so 
called,  the  leader-  of  certain  union-  decided  that  they 
would  call  a  new  strike  in  order  to  demonstrate  their 
authority.  The  strike  was  called,  hut  out  of  somet 
like  13,000  employees  only  about  3,000  went  out.  This 
interfered  more  or  less  with  the  operation  of  the  surface 
lilies,  hut  as  to  the  subway  and  the  elevated  railways—  the 
principal  arteries  of  north  and  .south  traffic— the  traveler 
would  have  been  unaware  that  anything  had  happened. 
save  for  the  presence  of  a  brace  of  policemen  on  each 
trail!  onally  a   new  trainman   not   yet    provided 

with   a    uniform.      In    the  course   of  a    few   days   the  nun- 
were  able  to   put   more  and   more  surface  car-   in 
operation.    The  strike  had  then  proved  a  fiasco. 

Appreciating  that,  the  labor  leaders  resorted   to  their 
lactic-,  the  first  step  being  to  excite  disorders,  hut 
uere   promptly   and    ruthlessly   suppressed    b 
police.      New    York    fortunately    has   a    mayor   with    I 
He  informed   the  labor   leader-  that   his  duty 
to  maintain  order  in  the  city,  and  that   if  the  pol  ci 
unable   to  cope   with   the  situation,  he   would    bavi 
■  military  on  the  ground.     The  u< 

to  call  a  sympathetic  strike  o    •-!!  I 
unions  in   New   York,  on  the  ground  that  it  is  beneath 
the  dignitv  of  union  labor  to  ride  to  its  work  on  street 
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cars  operated  b\  nonunion  men.  (Incidentally,  it  may  be 
remarked  that  most  of  the  men  are  union  men,  and  their 
local  union  has  been  recognized  by  the  company,  the  pres- 
ent trouble  being  wholly  over  unwillingness  to  permil  the 
interference  of  outside  unions.)  The  lasl  purpose  of  the 
labor  leaders  was  simplj  to  throw  terror  among  the  popu- 
lace, by  threatening  to  deprive  it  of  means  of  livelihood, 
subsistence,  etc.  The  millions  of  people  in  the  great  city 
were  to  be  deprived  of  their  righl  to  work,  to  have  light, 

heat  and  E I.  and  to  enjoj   the  guaranteed  privileges  of 

citizenship  simply  because  the  traction  companies  stood 
by  their  L0,000  employees  who  are  satisfied  with  their 
employment  and  refused  to  break  their  contract  and  aban- 
don their  own   union    i 'der  to  join   the  organization 

ordering  the  strike.  In  some  ways  this  situation  was  simi- 
lar to  what  prevailed  nationally  just  previous  to  Sept.  I. 
especially  in  the  threats  of.  arrogant  labor  leaders  to 
sulije.t  the  mass  of  the  people  to  great  hardship  if  a 
handful  of  citizens  could  nol  have  their  own  way.  This 
is  the  new  tyranny  of  the  labor  leaders,  which  was  sanc- 
tioned by  a  cowardly  Con-rex.  Democratic  government 
was  then  surrendered  by  the  representatives  of  the  people; 
fortunately  not  by  the  people  themselves. 

At  the  present  writing  it  looks  as  if  the  general  sympa- 
thetic strike  in  New  Yoik  would  also  prove  a  fizzle,  and 
if  30,  thai  will  be  the  end  of  the  local  traction  strike. 
Reflection  upon  the  recent  events  in  New  York  produces 
the  poignant  regret  that  Washington  did  not  have  the 
American  spunk  to  fight  the  thing  out  with  the  conductors 
and  engine  drivers  then  and  there.  If  the  railway  labor 
leaders  had  been  left  to  carry  out  their  threats,  and  if 
they  had  done  so.  probably  only  a  portion  of  the  men 
would  have  -one  out  and  probably  the  principal  train 
service  would  have  been  continued  just  as  has  been  the 
experience  in  Xew  York.  In  New  York,  fortunately. 
there  is  a  local  government  with  backbone  and  nerve,  ami 
the  fight  is  being  fought.  New  York  may  be  the  new- 
Lexington  that  is  going  to  inspire  the  American  people  to 
free  themselves  from  its  new  tyrants 

Tike  Copper   Stocl&s 

A  bull  market  was  well  under  way.  with  the  leader- 
ship of  United  States  Steel,  without  there  being  any 
pronounced  stirring  of  the  copper  stocks  from  their  pro- 
longed apathy;  that  is.  there  were  movements  here  and 
there,  bul  the  bell-wether — Anaconda — scarcely  budged. 
The  lew  -locks  thai  had  previously  moved  upward — 
like  Utah  and  Inspiration — had  good  reasons  for  doing 
SO  in  the  increase  of  their  intrinsic  values,  or  rather 
the  public  recognition  of  it.  Thus  people,  even  the  well- 
informed,  were  slow  in  appreciating  that  Dr.  Rieketts 
by  conferring  upon  Inspiration  the  acme  of  efficiency 
in  mining,  milling  and  metallurgical  methods,  endowed 
it  with  mam  million-  of  previously  unsuspected  value; 
but  as  that  was  gradually  realized.  Inspiration  advanced 
in  the  market.  There  has  similarly  been  a  growing  ap- 
preciation of  Utah's  enormous  earning  capacity  and  long 
life  and  the  latent  possibility  of  greatly  increased  earn- 
in--  by  the  introduction  of  better  milling  methods.  For 
anion-  the  big  producers,  while  Anaconda's  and  Inspira- 
tion'- extraction-  of  copper  are  the  most  nearly  perfect, 
Utah's  is  the  ino-t  imperfect.  H  is  naturally  only  a 
matter  of  a  short  (inn  before  Utah— and  also  Chino 
and    Ray,    which    are  al t    the    same    position — will 


wake  up  to  this  and  get  a  great  deal  more  copper  out 
of  their  ore  without  increasing  their  cost,  just  as  Ana- 
conda did.     Indeed,  the  awaking  is  already  taking  place. 

Hut  while  these  stocks  and  a  few  others  had  appreci- 
ated in  the  market  for  the  reasons  mentioned.  Anaconda 
lagged  at  a  lower  price  than  prevailed  for  it  in  the  early 
part  of  1916  and  indeed  at  a  lower  price  than  before  the 
<c.ir.  although  since  then  the  company  had  remarkably 
improved  its  methods  of  mining,  milling  and  smelting 
with  -real  increase  in  its  value,  had  gone  more  extensively 
into  the  general  smelting  business,  which  had  become 
very  successful,  bad  realized  dividends  on  its  large  in- 
vestment in  Inspiration,  had  acquired  a  promising  new 
porphyry  mine  of  large  proportions  in  Chile,  and  had 
-one  effectively  into  the  zinc  business,  utilizing  its  own 
important  zinc  resources,  out  of  which  a  large  profit  is 
already  insured.  Besides  all  these.  Anaconda  had  profited 
largely  from  the  rise  in  silver  as  well  as  in  copper  and 
bad  accumulated  a  surplus  of  many  millions  in  its 
treasury. 

Yet  the  market  disregarded  all  these  things,  and  the 
stock-  was  sluggish  until  about  10  days  ago.  Then  with 
a  hull  market  alreadv  in  swing,  the  impending  big  -ale 
of  copper  appealed  to  public  imagination  and  thin-s 
started  in  flu1  copper  stocks.  On  Sept.  25  Anaconda 
sold  at  10'?  and  Utah  at  9!)-',.  hut  the  full  advance  was 
short-lived.  A  sharp  reaction  occurred  the  same  day. 
It  was  apparently  considered  that  tin'  rises  had  been  too 
fast,  and  indeed  10  or  1 2  points  in  a  week  or  so  was 
"going  some."  Nevertheless,  it  may  be  regarded  that  the 
standard  coppers  ^Yt<r^^  not  even  then  selling  at  unduly 
high  levels  or  out  of  tune  with   their  real   values. 

TIow  is  the  value  of  the  standard  coppers  to  he  figured 
at  presenl  ?  We  have  forgotten  about  our  old  yardsticks 
of  a  15c.  average  price  for  copper  and  liquidating  value 
during  known  life  id'  mine.  Yet  we  can  get  our  thoughts 
hack  to  them  if  we  clear  our  minds.  In  the  first  place 
dismiss  all  ideas  about  the  •'>0r;  earnings  on  25c.  cop- 
per, etc..  as  promulgated  by  the  Wall  Street  papers,  in- 
vestors' guides,  brokers'  dope  sheets,  etc..  and  estimate 
value  in  the  old  way.  Co  back,  if  you  please,  to  the 
normal  rale  of  production  before  the  war.  Then  add  the 
real  surplus  per  share  that  has  been  accumulated.  An- 
other method  would  he  to  figure  on  the  basis  of  the  divi- 
dend, whereof  the  maintenance  through  thick  and  thill 
may  reasonably  be  expected,  considering  that  the  accumu- 
lated surplus  will  be  a  balance  wheel  to  maintain  the 
dividend.  Most  difficult  of  computation  are  those  com- 
panies that  are  paying  out  a  very  large  part  of  their 
present  great    earnings   as   immediate  dividends. 

The  policy  id'  the  copper  companies  has  varied  a  good 
deal  in  this  respect.  Miami,  for  example,  has  increased 
it<  dividend-  proportionately  more  than  any  other.  Be- 
fore the  war  it  paid  50c.  quarterly.  Lately  it  has  been 
paying  $1.50,  ami  there  is  gossip  of  a  Further  increase 
at  the  next  directors'  meeting.  Although  this  company 
is  earning  more  than  it  is  paying  out.  the  policy  of  the 
management  is  evidently  to  distribute  liberally  and  im- 
mediately  to   the   stockholders. 

The  llavden-.lai  klin-  companies,  on  the  other  hand, 
advanced  their  dividends  to  rates  that  they  expect  to  be 
able  to  maintain" as  a  regular  thing  and  then  adopted 
the  policy  of  declaring  extras.  Probably  they  could  not 
resist  the  demands  of  their  stockholders,  hut  in  granting 
them    we   imagine,    nevertheless,   that   the    Utah    directors 
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iinticipate  their  ability    to  maintain  their  regular   - 
annum  a-   Far  ahead   a-  anybody  can   think   and    intend 
in  keep  such  ;i  reserve  fund  a-  will  insure  their  doing  ii. 

A-  ini'  Anaconda,  it  had  already  demonstrated,  befori 
tin'  war,  it-  ability  in  pay  $6  per  annum  year  in  and 
in-  out.  It  did  not  earn  ii  en 
years  it  <-:i i-iw •<!  n  good  deal  more  than  was  necessary  unit 
rved  a  surplus  in  mppb  the  deficiencies  of  the  lean 
years.  Anaconda  is  apparently  going  to  adhere  in  its 
..111  policy.  I. nt  if  ii  .mil. I  |.;i\  *r.  before  the  war,  certainly 
the  ehamre  in  its  conditions  should  enable  i1  to  .In  some 
thing  better  now  and  keep  it  up  indefinitely.  In  fact. 
tin.  Anaconda  directors  raised  to  an  $8  rate  last  quarter 
and  have  jusi  declared  nt  the  same  rate  for  tins  quarter, 
wherefore  we  may  assume  thai  ii  i-  whal  the\  have  in 
mind  I.,  maintain  a-  ;i  regular  thing.  The  question  is 
then,  "Whal  is  the  value  of  Anaconda  a-  an  8$  in. In- 
trial  stock?" 

Nobody  can  but  admire  the  conservatism  with  which 
the  affairs  of  mosj  of  the  standard  copper  companies  are 
being  administered  during  this  period  of  intoxication. 
A-  im-  their  relations  In  the  public,  there  is  no  group 
of  companies  thai  tell  so  fully,  so  frankly  ami  so  fre 
quently  about  whal  the;\  are  doing.  The  interest  in  them 
is  so  iMvat.  indeed,  that  the  limelight  is  thrown  on  them 
all  the  time  About  the  only  thing  thai  gives  anybody 
concern  i-  whal  may  be  the  price  of  copper  after  the  war. 
Let  u-  assume  the  worst.  Let  us  assume  that  the  pro, 
duction  may  be  so  stimulated  that  competition  in  a 
waning  market  ma\  pu1  the  price  down  t..  I2c.  or  even 
Mir.  per  Hi.  pending  readjustment  ..I'  conditions.  The 
accumulation  of  cash  now  taking  place  ought  to  take  care 
of  that.  In  other  words,  after  two  years  of  25c.  copper 
ive  might  have  four  years  of  10c.  copper  ami  -till  have 
in  average  of  1m-.  for  tin-  six  years.  However,  nobody 
i-  thinking  of  10c.  copper,  anyhow. 


IY  THE 


A  writer  in  a  contemporary  considers  mining  "the  nm-i 
human  of  all  industries";  that  i-.  in  ii-  earlier  stages. 
lie  lament-  that  the  extensions  of  mining  in  reccnl  times 
are  making  it  a  matter  of  engineering  ami  machinery 
ami  depriving  it  of  the  human  interest.  Mi-  ideal  is 
the  placer  niiiicr  with  hi-  rocker  ami  "long  torn"  in  som< 
California  or  Georgia  gulch,  ami  hi-  special  abomination 
-ii. A  exploitations  a-  the  Alaska  Treadwell,  the  Utah  Cop 
per  nr  a  big  Mesabi  iron  mine. 


We  .In  not  often  publish  anonymous  letters.  Inn  the 
following,  which  cam.'  from  I  ondon.  must  have  amused 
the  British  censor,  who  opened  and  read  it.  as  it  did 
us  and  as  it  will  our  contributor  to  whom  i1  is  addressed. 

To  the   MAX  FROM    MEXICO 

1st    September,   1916 
Ali.i    reading   your  article  or  "The  Mexican  Situation"  most 
...i.  lull-,    i  h.iv.    come  to  the  conclusioi    thai   you  know  nothing 

about  the  subject    you     reat     further  tha(    • a  DAMNED 

FOOL!   and    like    all    othei     \  nerlcans    I    have    had    the    n 
tune    to    meet,    you    are    a    confoundedly     unscrupulous    LIAR! 
A     swanky-Pott!!    and     a     WRETCHED     LOWN     DOWN 
CEITED   BLACKGUARD!!  A-MEXICAN 

who    knows. 
Viva    Mexico!!      y    MUERAN    LOS    GRINGOS!!'.: 

What    i-   a    "swankv-Potl  ?" 


.  Jolhm   Del  Rey 

The  St    Jol  ii  IM  11  I  ...  ,.M,|,.,| 

.   tons,    *  lehl 

ing  about   $lil.5n  per  to  uli         mi  ii     Morro   Velho 

mini  .Mi  Brazil.     The  total   cost  of   m 

milling  am  -  ,,,.|   Federal  Governmenl 

I. loi  aboul 

*••'•'  I  There    was   also    tra 

oapiti  ,    ,.,|    |,, 

aboul  $1, 15  per  ton.    A  summ  i  done  during 

the  rear  shows  that  3.513  ft.  of  drifts  was  run.  29-1  ft.  of 
shaft   was  simk  ami  that  is  was 

made.      In    addition    to   this,    5,040    ft.   of   airwaj 
opened.     Of  all   the  ore  hoisted,    ' 
waste  as  compared   with    1.81$    in    1915  and   0.08$    in 
l!'l  I-    Mill    i    o  The  followii 

taken  from  the  Store  I  >e  iai  tment's  Reporl  shows  the  rise 
in  price  of  some  of  the  most   impol  mri  based 

in   England  during  the  pasl  year : 

[NCREASE    t\   COST   OF  SUPPLIES 

Magnolia  m<  I  i  13 

'""  '  ■■  '■  :                           caps                     11 

Hots   and    nuts 10  Phosphor-bronze    ingots       m 

.I    7  Steel  borer 

.  Crucibles  |  ■  .  Steel   plate: 

''•■i".  nl    i          incl  1.13  5acl 

Carbonate  oi   soda  S  Son  soap                                  tt 

D  ■::!•■  

Filter  clol  h  36         Shovels,    n  Ii 

ll..-.     Fc  rill  s         Wire,  G.  P..  Tor 

1  '    21  Wire    gauze    

Alter  the  prohibition  of  zinc  as  an  export   from    I 
land  n   he  ni   i  iiv  for  the  company  to  obtain  any 

zinc  it  could   in    Brazil  and    12.5  tons  of  -1 t   zinc  was 

purchased  al  a  pri<  e  1  1 1 ' ;  over  thai  paid  for  the  last  con- 
signment from  Rngland.     Steel   plates  purchased 

i     164$    above                i      for   n  liich    I  I    have 

been  imported  from  England.  Iron  bar-  showed  an 
increase  of  119$  and  explosives,  taking  into  consideration 
the  decreased  nil  i ntcnt.  advanced  35$  . 

( K\  mil'    in    a    loss    in    i  ransmission     from 
Nations  to  the  axles  of  the  motors  al    the   nunc.    ■ 
may  be  taken  at  10$    more  or  less.  1  power 

delivered  at  the  mine  amounts  to  aboul  2,975  T  ■ 
approximate  daily  hydraulic  power  lias  hen  520  bp., 
Mi  of  steam  and  gas  eng  lies,  whii  h  bad  to  be  man. 
of  during  the  dry  season,  amounted  to  75.5  lip.  The 
p  running  cosl  in  each  case  of  the  horsepower  deliv- 
ered per  24  hr.  is  given  as  follows:  Electrical  power, 
1.68c;  hydraulic  power,  5.78c;  steam  and  gas  power, 
51.80c. 

Ii  i-  stated  that  the  hydraulic  power  cost  i>  increased 
owing  to  the  fad  that  the  water  is  brought  to  the  mine 
from  several  small  sources,  n  - 

ami  by  water  courses  of  nival  length,  and  a  considerable 
portion  of  -   used  as  milling  water 

ami  for  other  purposes,  which  represents  power  bill  is 
est  imated  as  such. 

(iolil-Miiiine    Maehiner)     Mu)    Be    Ii rted    In    RuMala    I  r,  . 

of    duty,    according    to    an    imperial    decree    dated    May    13-26 
1913,    reported    bj     the    "Board    ol    Trade    Journal"    ..r    London, 
gold-mining   indus 

apparatus    is  free  .       dut 

grold 
as  well  as  appurtenances  such  :  ci II - 

ing   apparatus   ana    casing:   also   equipment   for  crushing 
chemical    pro. 
lecrei        hoi 

;.s    thi.<   compan;     has    in 
n  important  installation  of 
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H.  Foster  Bain   is  going   to  China  in  October. 
M.  L.  Requa  has  returned  from  Alaska  to  San 
John  F.  Spedding,  recently  at  Ely.  Minn.,  is  no 
n    British   India. 

w   at    Jarbidge,    Nev.      He   \\ 


E.     \.    Austin 

lditarod.    Alaska 


th. 


C.  W.  Purington 

■   Harvard    i  lub 


is  in   New  York.      His  headqua 


ii    I  >< 


,. 


rancisco. 
at  Nagpur 


ters  are  at 
;o  southern 


31 

me 

months 

te 

rn 
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ginia 
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offi 
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Edwin    I :.  Chase  and 

Nevada  on  mining  business. 

Paul  Wels  has  soiie  from  Brooklyn,  N.  Y..  to  the  Cerro  de 
Pasco  Mining  Co..  La  Funtlicion.    Peru 

Harry  H.  Barling  has  returned  to  New  York  after  a  profes- 
sional trip  to  several  of  the  Western  States 

.1.  L.  Head,,  recently  at  Flat  River,  Mo.,  is  now  with  the 
Calumet  &  Arizona   Mining   Co.  at    Warren,  Ariz. 

Edward  L.  Dufourcq  has  removed  his  offices  as  consulting 
mining  engineer  to  No.   is   Broadway,  New    York. 

F.  W.  Schumacher,  president  of  the  Schumacher  Mining  Co., 
of    Porcupine,    Ont.,    is    making    an    inspection    of    the    property. 

Wilson  W.  Hughes,  formerly  at  Guanajuato.  Mexico,  is  now 
with  the  Monitor  Belmont  .Mining  Co.  at  Belmont,  Nev..  as 
superintendent. 

Charles  F.  Williamson  is  now  at  Reno.  Nev.  He  was 
formerly  mining  engineer  for  the  Cananea  Consolidated  Cop- 
per Co.   in   Mexico. 

Klrby  Thomas,  of  New  York,  has  been  f< 
investigating  the  iron  ore  resources  of  southi 
and  east  Tennessee. 

L.   L.   Morrill    will    have    charge    of    the    Nev 
Mason,  Fenwick  &  Lawrence  in  the  St.  Paul  Buildi 
lately   in    their   Washington    office. 

L.  R.  "Wallace,  formerly  superintendent  for  the  Interna- 
tional Smelting  Co.  at  Miami,  Ariz.,  has  gone  to  Chile  to  take 
charge  of  a  smelting  plant  there. 

F.  G.  Clapp  and  C.  T.  Griswold  have  recently  been  engaged 
in  geological  examinations  in  Texas  on  behalf  of  clients  of 
the  Associated  Geological  Engineers. 

Edward  J.  Cornish  has  been  elected  president  of  the 
National  Lead  Co.  in  place  of  W.  W.  Lawrence,  deceased.  He 
has  been  vice-president  for  several    years. 

A.  L.  Conner  has  been  promoted  to  general  manager  of  the 
Gulf  States  Steel  Co..  succeeding  C.  A.  Moffett,  who  has  been 
advanced   to  vice-president   of  the  company. 

L.  O.  Howard,  formerly  superintendent  of  the  Old  Dominion 
smeltery  and  mill  at  Globe.  Ariz.,  is  now  in  charge  of  the 
International  Smelting  Co.'s  works  at  Miami. 

O.  J.  Flsk  and  K.  J.  Goodwin  are  conducting  a  series  of 
chloridizing,  roasting  and  leaching  tests  on  the  copper- 
platinum  ore  of  the  Boss  mine,  Goodsprings,  Nev. 

P.    J.    Freeman,    professor    in    the    department    of     applied 
mechanics  of  the  University  of  Kansas,  has  resigned  to  become 
i    of  tests  for   the    Pittsburgh   Testing   Laboratory. 

C.  W.  Hays,  formerly  with  Boyts,  Porter  &  Co.,  Connells- 
ville.  Penn.,  is  now  associated  with  the  Ross  Mechanical 
Suoply    Co.,    Pittsburgh,    in    charge    of    the    pump    department. 

George  s.  Patterson,  formerly  with  the  New  Jersey  Zinc  Co., 

at    Franklin    Furnace,   N.   J.,   has   assumed    the    SU] itendencj 

"'    thi     Northern   Ore   Co.'s   property  at   Edwards,   St.   Lawrence 
County,  N.  Y. 

II.  H.  Colley  has  succeeded  1..  O.  Howard  as  superintendent 
Of  tli.-  obi  Dominion  mill  and  smeltery  at  Globe,  Ariz.  Mr. 
Coll.'  i        i       i       i.ii    smelter    superintendent    at    the 

1  'ouglas. 
Archibald    <;.   Smith,    genera]    superintendent    of    the    open- 
hearth    steel     plant     of    the    Ybungstown     lion    and     Steel     Co., 
Youngstown,  Ohio,   has   i  ned     md    M  itated    will   go  with 

the  Trumbull  Co.,   Wai  i  en,  <  ihio. 

W.  E.  Donaldson,  for  several  years  with  the  Carnegie  Steel 
Co.,    has    been    ai  ia]        ;ent    for    the    United    States 

Steel  Corporal  ,i,  partment.     This  is  ■., 

new    department,  th,.    commercial    use    and 

distribution   ol 

Herbert   C.  Hoover,  Chairman  of  the   American  Commission 

for  Belgian   Relief,   narrowly  escaped   being    struck   by  a    1 lb 

when    on    the    Dutch    steamship       i     ini      Hendrik"     which     was        I.a 
seized  by  German  naval   fo  bound   from    Flushing  for       X, 


London.  It  is  said  that  the  steamship  was  attacked  by  an 
allied  aeroplane,  which  dropped  a  bomb  wounding  a  passenger 
who  was  standing  beside  Mr.   Hoover. 

Robert  E.  Cranston  has  been  appointed  consulting  engineer 
to  the  Mining  Associates.  Ltd.,  operating  the  Rawley  mine, 
near  Salida,  Colo.  He  is  developing  and  equipping  the  prop- 
erty for  production,  and  expects  to  make  periodic  trips  to  the 
property  during  the  course  of  this   work. 

C.  J.  Barr.  superintendent  of  the  steel  plant  and  furnace 
divisions  of  the  Tennessee  Coal.  Iron  and  Railroad  Co.,  at 
Ensley,  Ala.,  has  resigned  to  accept  the  management  of  the 
Algoma  steel  mills  at  Algoma.  Ont.  He  is  succeeded  by  W.  G. 
Matuins,  assistant  general  superintendent.  Karl  Landgrabe, 
superintendent  of  blast  furnaces,  succeeds  Mr.  Mathias  and  is 
in   turn   succeeded   by  W.  H.  Oldham. 

H.  R.  Hanley,  until  recently  general  manager  of  the  Bully 
Hill  Copper  Co.,  has  been  appointed  superintendent  of  the  new 
electrolytic  plant  that  the  U.  S.  Smelting  Co.  is  going  to  erect 
near  Kennett,  Calif.  Mr.  Hanley  was  one  of  the  most  import- 
ant factors  in  the  development  of  the  electrolytic  process  in 
the  Bully  Hill  experimental  plant,  and  much  of  the  knowledge 
of  details  that  makes  this  a    workabh    process  is  due   to  him. 

Heetor  F.  Escnrdo,  mining  engineer  of  the  Cerro  tie  Pasco 
Mining  Co..  and  William  Bull,  both  Peruvians,  were  visitors 
in  Butte  recently.  They  are  making  a  study  of  mining 
methods  and  water  power  development  as  it  has  been  carried 
on  by  the  Anaconda  Copper  Mining  Co.  and  the  Montana 
l',,wei  Co.  in  the  Butte  mines  and  Montana  districts.  They 
spent  a  couple  of  days  making  a  study  of  the  Washoe  works 
at  Anaconda  where  they  were  the  guests  of  E.  P.  Mathew  son. 
general  manager  of  the  plant.  They  also  paid  a  visit  to  Great 
Falls  to  inspect  the  new  copper  and  zinc  refineries.  While 
there  they  visited  the  plants  of  the  Montana  Power  Co.  at 
Big  Falls  and  Rainbow. 


Antou  Hutu  died  recently  at  Spanaway,  Wash.,  aged  63 
years.  He  was  president  of  the  South  Keystone  .Mining  Co., 
Amador  City,  Calif.  He  was  also  interested  in  several  other 
mines  on   the  Mother  Lode  and  in  Washington. 

Sir  Sigmund  Neumann  for  years  a  prominent  figure  in 
Transvaal  gold  mining,  dietl  at  his  residence  at  Bourne- 
mouth. England,  Sept.  6,  aged  59  years.  Sir  Sigmund  was 
the  sole  partner  in  S.  Neumann  &  Co..  merchants,  and  part- 
ner in  Neumann,  Lubeck  &  Co..  ami  was  connected  with  a 
number  of  public  companies.  He  was  chairman  of  the  Salis- 
bury House  Estate  and  a  director  of  the  African  Banking 
Corporation,  tin-  East  Rand  Proprietary  Mines,  the  London 
Joint  Stock  Bank,  the  Premier  Diamond  Mining  Co.  and  the 
Rand  Mines.  In  1912  he  was  given  the  title  of  baronet,  which 
will   lie    inherited    by    his  son  Cecil. 


American  Chemical  Society — The  annual  meeting  begun  in 
New   fork,  Sept.   ".~i   with  a  large  attendance. 

American  Mining  Congress — The  nineteenth  annual  meeting 
will  open  at  the  Hotel  La  Salle.  Chicago,  Nov.  12.  One  of  the 
chief  subjects  will  lie  the  Revision  of  the  Mining  Laws. 

Mining  and  Metallurgical  Society  of  America — At  a  meeting 
of  the  New  York  Section,  held  at  the  Engineers'  Club,  on 
Sept.  21.  the  following  officers  were  elected:  W.  R.  Ingalls. 
chairman;  W.  V.  Westervelt,  vice-chairman;  D.  M.  Liddell, 
secretary-treasurer. 

Chicago  Association  of  Commerce — Three  cash  prizes,  $50, 
$30  and  $20,  are  offered  by  the  Engineers'  Subdivision  of  the 
Chicago  Association  of  Commerce  for  the  three  best  papers. 
ntit  to  exceed  3.000  words,  on  any  one  of  the  following  sub- 
jects: (1)  "Engineering  and  Civic  Progress."  i2l  "The  Engi- 
neer of  the  Future."  (3)  "The  Business  Relation  of  the  Engi- 
iii  er  to  th-  Commercial  World."  The  contest  is  open  to  under- 
graduates and  graduates  of  any  recognized  school  of  engineer- 
ing in  the  United  States  during  the  years  1915  and  1916.  The 
judges  of  the  relative  merits  of  the  papers  will  be  F.  II 
Newell,  professor  of  civil  engineering.  University  of  Illinois; 
John  W.  Alvord,  consulting  engineer.  Chicago,  and  John  F. 
Hayford,  director,  College  of  Engineering,  Northwestern  Uni- 
versity. All  papers  should  be  mailed  to  Engineers'  Subdivision 
Contest,  tli.  Chicago  Association  of  Commerce.  1"  South 
I.a    Salle    St..    Chicago,    and    must    be    received    not    later    than 
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JACKSON,   CALIF. — Se|>l.  ::.-. 
(By  Telegraph  I 
striker*    \n«    Quiet.     Three    hundred    paraded    <>n    Sundaj 

Three  cases  of  assault  by  strikers;  one  man   badl;    beaten;  ■ 

and    one    automobile    stoned;    three    arrests    madi 
minis   In   good   condition    to   stand   long   shutdown       Plentj    ol 
men  ready  to  work   If  protection   were  assured 

s\\    FRANCISCO — Sept.   19 

Clewing  <n'  Gold   Mines  in    \niaiiiir 1 1 < >    occurred  Sepl     IS 

result    hi    too    much    Union    Federation    of    Miners.      For 
several    months    there    has    been    a    quiet    agitation    i  trried    on 

along  the   .Mother  Lode,  supposedly   by  direc the    Union 

Federation.     The  operators  of   ii   gold  mines,   including  all  the 

prodi -    'nines  in   Amador  County,  knowing  that   this 

tlon    was    going    on    'and    anticipating    thai     the    demand     Cor 

reased    wages   would    be   made,   posted   an   announcement    on 

Sept-   -    that    ii    such   demand    were   made,    the    mines    would    be 

i       This    announcement    was    published    in    the    "Journal" 

ol    Sept.    9       The    local    branch    of    thi     federi i    al    Jackson 

denied    positivelj    that    there    was   anj    thought    ol    a    stri 

nd     for     increased     wages.       The     union       eemed      to     bi 
indignant   at   being  charged  with  strike  intentions 

had    been    voluntarily    increased    by    the    mi wners 

mouths  ago.     The  operators   were   not    inclined    to   believe   the 
denial    of    the    intended   demand,  and    kept    a    sharp    lookout    Eoi 

lopments.     On  Sept.  15,  a  notice  was  addressed  to  tl n< 

operators  and  owners  of  Amador  Counts  bj  the  secretars  ol 
tin-  local  union,  inviting  the  operators  anil  owners  in  discuss 
the  matter  of  establishing  a  uniform  wage  scale  I'm  Amadoi 
County.  The  substantia]  contents  of  the  notice  follows:  "The 
union  will  met  you  individuallj  or  collectively,  prefi 
the  latter.  If  any  operator  or  owner  docs  not  -  communli  ' 
with   us   respecting   this   matter    before    Monday,    Sept.    18,    1916, 

it    will    he    taken    for    granted    that    sui  h     opi  ratoi     

refuses  to  meel   tin-  union."     Evidently  the  federation   took  the 
silence    of    the    mine    owners    to    mean     that     they     would     nol 
recognize    the    union.      In    that    surmise    the    union    is    no    doubt 
entirely  correct,     it  may  also  be  assumed  'cat  if  tin-  announce 
ment  of  Sept    2  had   not  been   posted,   there   would   hav,    been   .1 
concerted    demand    by    members    of    tie-    union    [or   an    increasi 
of   n.mi'S  or  for  establishment    of  a    uniform    «  ige   scale 
not   at   all   certain    that    the   men,    who   are    not    m<  mbei      of    tic 
union,    would    have   joined    in    the    demand    for    increased 
and   it    Is  even   probable   that  all   of  the  members  ol    thi 
are     not      in      harmony      with      the     leaders.        In      the      >  - '■■ 

Plymouth,    a    .number    of    miners    working    at     the     Plyi 

Consolidated   have    recently   acquired    new    homi       a    1 1 

which    have    not     yet     been    fully    paid    for       Thesi     mei      liki 

other  men  of  fa  mil'.    In  othei    camp     in   1 1 tj    are  desirous 

of  maintaining  their  homes  and   continuing   theii    employment 
So   there    is   .1    disposition    on    the    part    ol    a    probabl 
Of    the    mine    workers    in    Amador    Counts     to    let     well    • 
alone,    particular^     since    they    are    aware    that    the    im    1 

cost   ol    gold   mining,  without   increase  in   the    val 1    pri 

is    sufficient    cause    for    owners    and    operators    to    refusi 
further     demand      for     increased      wages.        This      walkout,      i 
continued,    will    not    permanently   injure   the    large    ownei 
it    will    cripple    some    ei    iii.     smallei    operators    and    will    drive 

ors    away    from     Amador    Counts     and     lor    a     Ion. 
have  a  depressing    effeel    upon   the  gold    mining    industi 
state.   ;is    w.ll    as    upon    Mother    I.e.! 

Conxnlting    and    Safety    Engineer    is    the    till.     o(    a    position 

created    bs    1  he    California     Metal    Proi *      01  iation    to    be 

effective    on     Nov.     1.     1916.       Edwin     Higgins,    chiel     n 

spector    for    the    Industrial    Accident    Commission,    will    00 

tic     position,    resigning    his    present     office    on    Oct.    i'.i     ^  The 

duties,  so  ii'   ,1     Me     .     ociation  as  a   whole   irned,  wall 

consist   in   consultation   ami   advice  as   to  th  ods  of 

mine    said       01    conformity    with    the    law    of    the 

-•-lions  and    assistance    in    the   selection    of  ami 

the   keeping  of  records  for  the  benefit  of  members 

thi      safety    situation.       But     in    addition     to     these    duties     .Mr. 

Biggins  has  entered  into  a  contract  agreement  with  a  number 

of    the    largest     mines     in     1 '.  lifoi  nia     I 

f    inspection    on    the    surface    ami    underground,    con     lit 
the  superintendents  and  mac    gers  and  advise  in  particula 
grading  safety  method-,  d.  •      es  and  practice;  in  fad.  to  assist 
•  si     mines    in    the    safest    condition    possible.      The 


""■   iiimiiiiiiiiiiinmim ,,  1 iiiuiimi 


-i.i  e,|    int.,    1  h 
1  he   follow  in 

Hill 
Plymouth    Consol  d  n    Nevada    I  01 

1  u  her  inn,.  ,1   to  1  he  undi 

ido  at  en    w  ill    in.    doubt 

of  thi  1 ..,  ibei  . 

■ 

plan,      aw  alt      I  he     eoiil'n  i 

of  the  dire 1 : 

■l"  1    ■  OUt    Ol     tin- 

•    to    make    :i    law    unto 

but    wish    solely    to    make    thel 

men     and    so    thoroughly    in    accord    with    i 

111   be 
■     in    th.    .  1  .. 
insure  the  safety   ol    miners  and   the   protection   of  mine  prop- 
erty       it    is    not    improbable    that    every    important 

nunc    within    the    m 

lion   will   bee a    parts    10  thi,    special  agreement    to 

first  -hand    -  .    '  .1         Tic    nl 

I-    on   oi   thi  1  111  should  be  the  placing   of  the 

rate    of    mi  n<  Mr. 

i  _'    years'    ex  1  tins    charai  I  ■ 

work    in    connection    with    the    ('.    s.    Bureau    of    Mir 

pracl  ica  I    upei denl       Hi     is   a    graduate   of    i  ,< 

University,  wit h  thi 

sistant    edit..,    of  the      rournal"  and  In  I  ha  t 
ome   0 

HI   ill'. — Sept.  21 
I.  s.   Bureau  >>i    'lines   Rescue   1  ar   will    3001     bi    coming   to 
Butte,       The     federal    government    has    selected     Butte     a 
headquarters    for   one    of   the    three    new    mini  -    and 

it   is  undersl 1    that    the  cars   will   be  ready   by   the  end   of  the 

year.      Bach   car   will   can  of  six   men   and    will 

$20,000      Butte's  car  will  be  stal  he  School  of 

in     the    western    pari     ol     the    city.       R.    A      Hill,    of    the     U.    S. 

Bureau    0 1    Mini       i      ■     1 1      1    Bu t ti 

nto  teams  for  1 1  aining   in  t  his   v 
tin ill: 'M     \eeiilent     Board    la-    Jusl 

neral  effi  1   'he  working 

■  u 1 ed    in    the 
,,. 
lion   of   it   during   thi  highly  commendable.      In 

pensal  ioi     mei    ca  1   and 

disti  ibUted    t. 

Pend- 

1]    plans    at    tin 
aboul  nc   a   total   liabilil 

otal    numbei 
nsation     amounting     to     $169,111      was 
awarded      The  ..tie  tanent-total,   permanent- 

disability.      The    real    truth    and 
ifying   (inures    test    in    the    fact    that    bei 
of   the   stimulus   of   the   law   all   of   the   el 

th    the    result 

I  luring    1 1  • 
appeal    from    the    ruling    of   the   board. 
1    its  admlnisl 
satisfai  :ini1    employees, 

ri   \  \  1:11 — Sept.    ill 
Sale    <>l'    Mount    Chnmpion    Mine,   which    is  al 
on     Mount     Champ 

ti   most  of  the  Colo    tdo 
king  a  splem 
..,1 
fine    1  production    ol 

•  ut     is     informed,     on     the 
hority,     that     the    deal    for    the     transfer    of    the 
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rty  has  not  actually  been  consummated  although  all 
interested  parties  are  now  in  New  York  conducting  negotia- 
i  ions. 

Tungsten    Prices    in    Hie    Boulder    Field    remain    around    $18 

23    per  unit    tor    i',ii',    concentrate,    and   515    to   $20    per   unit 

for  60'/r   ore.     This  difference    is  due   to  the   tact   that  concen 

tration  removes  objectionable   elements   in  the  crude  ore.      For 

ore,    the    price    per    unit    varies    from    $9.40    to    $10,    while 

L0 '  :■    ore.   the  price  is  $7.80   te.  $9  per  unit.      In   the  northern 

portion    of    the    field,    the    National    Tungsten     Mines    Co.    has 

finished  the  erection    of   its   mill    building   in   Spring  Gulch   and 

the   machinery    will    be    installed    soon. 

SAIjT     LAKE    CIT1 Sept.    -1-2. 

The  Haulage  Question  in  Big  Cottonwood  is  presenting 
further  difficulties;  and  the  mining  companies,  which — sine 
the  failure  of  the  transportation  company  organized  to  use 
tractors  and  trailers — have  been  using  horse-drawn  vehicles, 
are  threatened  with  legal  action  on  the  part  of  the  city.  As 
before  stated  in  these  columns,  the  cause  of  the  controversy 
is  the  matter  of  city  water  coming  from  the  canon.  In  the 
spring  the  road  was  improved  and  widened  by  joint  contribu- 
tion from  the  city  and  county,  and  the  mining  companies,  with 
a  view-  to  the  elimination  of  teams.  The  mining  companies  are 
offering  to  give  more  money  for  road  work,  in  the  same 
■ition  as  before.  The  companies  chiefly  concerned  are  the 
Cardiff  and  the  Boston  Development,  the  latter  operating  the 
Maxtield  mine.  The  Cardiff — recently  developed  into  an 
important  producer — is  al  present  shipping  about  120  tons 
daily,  bringing  its  ores  to  market  by  the  use  of  teams,  and 
motor  trucks.  Hauling  in  the  Cotton  woods  is  at  all  times 
hampered  by  the  steepness  of  the  grades  and  the  shortness 
of  the   shipping  season. 

Ohio  Stockholders'  Protective  Committees,  in  Salt  Lake 
City,  New  York  and  Boston  are  taking  action  and  have  made 
public  announcements  asking  for  the  deposition  of  stock  bj 
its    holders.       A     New     York    committee,     consisting     of    C      E. 

<,!   ..Mil.    Frederick   W.    Frost,    W.   J     Brown,    A.    W.    Middlet 

E.  C.  Devereux  and  C.  II.  Stanton,  asks  that  the  stock,  duly 
i  ndorsed  for  transfer  be  deposited  a1  the  earliest  possible  date 
with  the  Central  Trust  Co.  of  New  York.  54  Wall  St.,  New 
rork.  and  will  provide  certificates  of  deposit  for  all  stock 
issued.       Another     New     York     committee,     sponsored     by     the 

North  American    Liquidating    Co.,   sists  of  Charles  A.  Kittle. 

George  E.  Macomber,  Frank  P..  Cook,  Edwin  S.  Hooley  and 
H.  E.  Rogers:  its  depository  is  the  New  York  Trust  Co. 
The  Salt  Lake  committee,  made  up  of  George  Baglin,  W. 
M.  Havenor  and  J.  R,  Whitney,  lias  made  a  similar  announce- 
ment to  Utah  stockholders,  naming  the  Columbia  Trust  Co., 
..f  Salt  Lake  City,  as  tin-  depository.  The  committee  announces 
the  belief  that  a  feasible  plan  can  be  worked  out  for  the 
reorganization  of  the  company,  in  such  a  manner  as  to  save 
the  property  to  the  stockholders,  if  sufficient  stock  will  join 
h   a    movement       It    is   estimated    that    there   are    between 

75, and    100.000   shares  of  'duo  Copper  stork   owned    in  Utah. 

Mil)  \s.    \i:t Seiit.  20 

Gold  Circle  District,  reached  from  Midas,  continues  to  be 
active.  Last  year,  the  Dorr  company  built  on  (he  Elko  Prince 
property  a  mill  of  .".a  top  capacity.  The  mill  began  operating 
in  the  autumn  and  has  been  running  steadily  ever  silic- 
on  ore   that  was  supposed    to   go   about    $4S    per   ton;   down   to 

the    700    level    there    was    estimated    to    I...    $1,250,1 in    sight. 

Work  since  then  has  indicated  that  the  value  of  the  Elko 
line.,  was  under-estimated  as  the  vein  proved  wider  ami 
richer  as  depth  was  attained.  The  Elko  Prince  company 
last  year  gave  a  lease  on  its  .June  Hell  claim  to  Paul  Ehlers 
who  has  opened  a  parallel  vein  about  100  ft  from  the  Prince 
vein.  Ehlers  lias  taken  out  about  $20,000  worth  oi  ore  from 
his    lease.      The    Prince    company    decided     to    crosscut    to    the 

Jure-    Bell    from    its    main    working    tu I    and    found    the    vein 

which  gives  every  appearance  of  being   the  equal  of  the  origi- 
nal vein.     Unfortunately    foi    the  camp,  the   Prince  gives  out   no 
or  data   about   the   work    but    it   sends  out   monthly   from 
S   to  9  liars  of  bullion   thai    weighs  about    1.200  lb.      Next   to  the 
Prince    is   the   Judge   propertj     under    lease    to    Hayes   &    Ray- 
mond.      Their    last    crushing    was    2S     tons     which     went     $120 
on.      It    is    now    a    companj     no, lei     the    name    of    the    Old 
which   has  decided   to   purchase   an   electric 

i    i m    I  he    lev.d    of    its    adit.      About    a 

mile  south  is  the  Rex  mine  and  mill.  Ai  present  Hie  5-stanip 
mill    is    tea  of    the    Queen    mine    who    haul 

th.-ir  oi  e  then  pet    ton      The   Rex   mine  uns  operated 

intermittent]',      oi  even  and   produced  aboul    $ 

o  the  200-ft.  level.  The  wakings  are  in  bad  shape  but 
last  year  Howell  and  Liddell  h  -  ;,-  Ri  and  the  Colorado 
Grandee  No.  3  undei    l<      e  and   tin      did   well      They  took  about 

ains  from  the  i  it  wen      from    (6    to  $12  per  ton; 

the  vein  is  from  8  to  10  it  wide  but  has  not  been  opened  be- 
1  .  Last    wintet    Martin    Rrown    and    Jacob   Jacobson 


i    lease   on    the   old   Queen   property    in    the   southern    part 

Of  camp  and  they  have  opened  a  large  body  of  low-grade 
ore  seme  of  which  goes  from  $16  to  $20  pet  ton.  William 
Raj  leasing  on  the  Missing  Link  is  sending  a  crushing  to 
the  Prince  mill  for  treatment;  it  is  about  25  tons,  esti- 
mated to  go  $60  per  ton.  He  sent  a  2  1 -ton  shipment  to  the 
Murray  smeltery  this  spring  that  went  $113  per  ton.  Up  the 
cation  about  2  mi.,  Charles  Randall  made  a  good  strike  this 
spring,  the  ore  running  high  in  silver;  in  fact,  the  silver  pre- 
dominates. He  is  down  about  40  ft.  and  has  just  sent  12 
tons  of  high-grade  ore  to  Red  House,  2s  mi.  away,  for  ship- 
ment  to  the   smeltery. 

JOPLIN — Sept.    2.S 

Organization  of  nine  Operators  of  the  Joplin  district  is 
ehed  pled  finally  for  Sept.  25  when  a  meeting  will  be  held 
in  Weld,  City,  Mo.  The  new  organization  is  to  be  strictly  an 
ore-producers  association,  no  one  being  eligible  who  is  in  any 
way  affiliated  with  the  smelting  interests.  Every  member 
must  be  a  "bona  fide"  ore  producer  whose  interests  in  that 
industry  are  paramount  to  any  other  interest  engaged  in.  it 
being  the  desire  of  the  association  to  prevent  the  possibility 
of  divided  interests,  breaking  into  the  activities  of  the  organ- 
ization, a  tea  i  ure  that  has  always  been  a  disturbing  factor 
in   past   efforts  of  organizations   in   the  Joplin   field. 

Lower  Trices  ii»r  Poivtler  was  the  unofficial  prediction  of  an 
official  of  one  of  the  big  powder  companies  in  an  informal  ad- 
dress   bef '    meeting   of   mine   operators   here.     This  ray    of 

sunshine  was  brought  by  N.  P.  Rood,  of  the  Hercules  Powder 
Co.,  who  said  that  there  bad  been  one  reduction  of  $2  per 
hundred  in  the  price  of  powder  since  May,  and  that  another 
reduction  would  probably  take  place  before  the  first  of  the 
year.  Any  reduction  of  powder  cost  will  be  a  welcome  feature 
to  the  sheet -ground  districts  where  there  has  been  a  large 
he,  rease  in  production  because  of  the  inability  of  the  mine 
operators  t"  hold  the  cost  of  production  down  to  a  point  lie- 
low  the  pip,  received  for  their  product.  While  ore  pile,— 
have  returned  to  somewhere  near  before-tbe- w  a  r  quotations, 
powder  is  still  selling  at  greatly  advanced  prices,  seriously 
handicapping    many  of  the  sheet-ground   mines. 

surplus  <>!'  Zinc  ore  is  estimated  at  IT, I  tons  for  this  district 

bj  Richard  Jenkins,  secretarj  of  the  Southwest  Missouri  Mini 
Safety  and  Sanitation  Association,  after  a  careful  survey  in 
which  he  was  assisted  by  special  representatives  in  virtually 
all  the  camps.  This  is  a  reduction  of  about  6.000  tons  in  the 
past  -ix  weeks,  but  it  has  come  about  almost  entirely  during 
the  last  two  weeks,  when  purchases  have  been  much  heavier 
than  production.  Previous  to  this,  production  while  much 
curtailed  has  been  steadily  greater  than  the  amount  of  ore 
purchased  each  week  Those  mines  closed  because  ore  faces 
wen  too  thin  to  work  at  a  profit  with  $65  ore,  and  the  mines 
down  on  account  of  lack  of  water  for  wet  concentration,  have 
remained  .-  ised.  In  addition,  during  the  last  week  there  has 
been  added  curtailment  through  inability  to  get  electric  powei 
for  anything  besides  pumping.  The  new  turbine  at  the  River- 
ton,  Kan  .  plant  of  the  local  electric  company  is  being  put  in 
operation  and  until  it  gets  completely  in  going  condition  there 
will    be   a    shortage   of  current. 

Ill   1.1  TH,   MINN. — Sept.   2:i 

Hesalii  Range's  Greatest  Tonnage  is  being  attained  this 
year,  in  spite  of  a  strike  which  closed  many  of  the  under- 
ground minis  for  a  few  weeks.  Only  one  or  two  mines  on  the 
entile-  range  an-  now  closed  and  they  will  not  be  operated 
during  tin-  winter.  The  Mesabi  is  sending  out  more  or.-  titan 
at  ape  time-  in  its  history.  Every  ton  is  being  moved  that 
the  railroads  and  boats  can  handle.  Much  more  could  be 
mined  it  tin-  transportation  facilities  permitted.  There  is  a 
general  belief  among  the  mining  men  that  there  will  be  an 
in.  reuse  in  iron-ore  prices  for  1917  and  the  underground 
mines  w  1 1 1  undoubtedlj  endeaver  to  get  out  all  of  the  ore  that 
they  can  during  the  winter  mouths  for  shipment  next  year. 
They  have  I.  It  right  along  that  the  1916  prices  were  not  high 
nough  and  some  have-  refused  to  dispose  of  their  highel 
grades,   preferring   to  hold  them  for  higher   pric.es.     This   is  not 

only   t en    ih,.   Mesabi   hut   on   some   of   th.-   Michigan   ranges 

as  well  The  possibility  of  higher  prices  will  lie  a  big  stimulus 
i..  ih.  mining  business  and  the  entire  Lake  Superior  district 
-he. uh I    have   one-  of  th.-   busiest   winters  in   years. 

TORONTO — Scpl.  2S 
Prospecting    Expedition   into    Greenland    is    being    arranged 

to  a  party  of  experienced  prospectors  of  Northern  Ontario,  in- 
cluding   A     II.    Reamsbottom,   of  South    Porcupine  and    the    Mc- 

1 igh   brothers, -pioneers  of  the  Uoston  Creek  field.      An  old 

Yukon  prospector  who  died  last  year  claimed  to  have  dis- 
covered ric-li  placer  deposits  in  Greenland  six  years  ago  and 
left  samples  of  the  gold  and  charts  showing  the  route  and  lo- 
cation, which  will  be  used  by  the  party  who  propose  t..  reach 
Greenland  by  taking   then    own  boat    from   Labrador 
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VL.ASK  \ 

\i.\>ka      MINES      CORPORATION       (Nome)      1  ted      to 

acquire  1,860  acres  ol   placer  ground  and  dredges  of  Nome  Con 

solidated,   not  especially    1 itabli     indei    former  managei 

New  capital  and  addll il  gr id  and  dredges  to  be  pro- 
vided bj  present  i>?  i_ ..  r.  ■  iinm  New  officers  and  dlrectoi 
.lames  c  Gaj  ley,  pn  sideni  Theron  1  Crane  and  Hem  (  B 
Livingston,  vice-presidents;  \v.  s  Reed,  secretarj  and  treas 
urer;  August  Heckscher,  Mahlon  \\  Newton,  Louis  n  Ei  en 
lohr  and  E.  E.  Powell  F  11  Minai  I,  ill  Hioadwav,  New  York, 
Is    to    i"    consulting    engineer. 

Mt  l/.ll\   \ 
i.llsi   Count) 

A.  J.  Bi  IVARD  \\|i  1: 
report  rich  gold  si  rl  ke  1 0 
runs    J100    a    ton. 

GREATER  MIAMI*  COPPEE    (Miam ivelopment    being 

pushed:   contemplate    erecting    50   ton    mill. 

INTERNATIONAL  SMELTING  (Miami)— Producing  aboul 
16, ,000  lb    copper  months  .  L.  O.   Howard  is  new  In  charge. 

SUPERIOR  &  BOSTON  (Copper  Hill) — Stoping  in  oxidized 
/.one  from  800-ft.  level  upward  Sinking  McGaw  shaft  to 
1,400    level. 

ARIZONA  COMMERCIAL  (Globe)  Posted  initial  dividend 
of  50c.  for  Oct.  31.  Production  al  rate  oi  1,500,000  lb.  per  year 
and   is  increasing. 

MEXICAN  (Globe)— Shields,  Medlin  &  Mundaj  leasing  on 
this  old  silver  property,  6  mi.  easl  of  Globe,  report  opening 
high-grade  streak   of  silver  ore, 

OLD  DOMINION  (Globe)— Making  plans  for  installation  of 
reverberatory  and  roasting  plants;  H,  H.  Colley,  now  in 
charge   of  smeltery   and    mill. 

INSPIRATION   (Miami)— Hoisted    in    August    190, tons  of 

ore.  from  which  approximately  11,000,000  lb.  of  copper  was 
recovered,  lave  i'ak  tunnel  leading  to  churn-drill  area  going 
slowly,    account    heavy    ground. 

Mohave  County 

1'.  S.  GEOLOGICAL  SURVEY  has  sent  L.  F.  Biggs  into 
mi  mi. in  district  to  begin  preliminary  work  for  geologic  n  1 
of  district. 

T<>M  REED  (Oatmanj — Shall  on  Red  Cloud  claim,  wholly 
surrounded    by     the     United     Eastern,     is    down    about    52 

Orebody  recently  struck  in  Aztec  1  1  lirii   sscut   for  18  ft. 

rep, .1  ted    to  average    $1  1.07 


llnrlnoitn    1  mint) 

PENN     (Carnpo    Seco)-    Suits     1, 




ft. 


Count] 


BLUEBIRD  AND  JUMBO  GROUPS  in  Ajo  .list 
Iklahoma  men  through  \v  B.  Batson  of  Tucson;  , 
>y    churn    drills    planned. 


Yavapai  Count) 

MONTEZUMA  (Crown  King)— Being  financed  by  Colorado 
Springs  investors;  flotation  plant  to  recover  zinc.  lead,  gold 
and  silver  being  planned;  camp  buildings  being  erected;  J.  P. 
Wal.hon    in    charge. 

BEE  HIVE  GOLD  (Congress  Junction) — New  organization 
formed  by  Charles  Zeiger,  of  El  Paso,  to  develop  and  operati 
group  of  nine  patented  gold  claims,  12  mi.  east  of  Congress 
Junction;  developed  b>  3.000  ft.  tunnels,  drifts  and  raises; 
equipment,  houses  for  50  people,  boarding  house,  commissary, 
shops  and  offices,  compressor,  Jackhamers  and  hoisting  engine, 

CALIFOKM  \ 

Immlor  Count) 

ARGONAUT  (Jackson)— Expected  that  new  milling  instal- 
lation  will  be   in   operation    by    1917. 

CENTRAL  EUREKA  (Suttei  Creek)  Shalt  repaired  and 
sump  cleaned  out  preparatory  to  sinking  below  3,200  level. 
New  drilling  machinery  to   be  installed 

CONSOLIDATED  AMADOR  (Suttei  Creek)  Watej  lowered 
and  shaft  repaired  to  650-ft.  point.  Grading  foi  nevt  steel 
headframe  and  Insist  nearly  completed.  The  56-in.  circular 
saw    installed. 

PLYMOUTH  CONSOLIDATED   (Plymouth) — Supt.   J 
Parks  reports  for  August       Milled    10,600  tons,  total  value,  $57,- 
585,      Working    hi»  n«,     •_'-"-'        i.     •  lupmenl  trplus, 

(22,  167.     Other  capita]  e\p, 

< :il:i\erns   Count) 
ECLIPSE  (Mokelumne  Hill)— W    H.  Morrison  and  .1.   Miller, 
oi  Stockton   have  begun   work  on   this  1  Id   gravel   mine   in  chili 
gulch,    owned     by    A.    H.     McCarty.       Machinerj     foi     washing 
grave]  and  saving  black  sand  will  be  installed      Gold  is  1 
with    some   $2   to   $10   nugg 

Eldorado  County 

ROCKY   BAR   (Fairplay)      Reported  sold  t ler  Denny  and 

L.   P.   I  »ennj .      Prop,  ichin- 

ery. 

PYRAMID  (Placervilli  1  Old  00  it  shaft  retimbered;  will 
bi  deepened  200  ft.  befor<  starting  levels.  Property  well 
equipped.     Charles  Evans,  superintendent. 

„     BADGER     HILL     (Placervill  ivel    mine     in 

1  amino  district   being    rei  s.   by 

Bryant    Koch    and    Wood.      Tunnel    has    been    cleaned    201 
new  600-ft    tunnel   «  ill  bi    driven. 


Modoc  1  •■mil  > 

1  'l:ss  ■  -milling 

1     I 
t  lint,    supei  mi 

Vevada    <  i> 

L'NION     HILL     (Grass     \  alii  1  I      High-  rradi 

;."""•;' ' ■|| ,    ""''     ' '       11    district     in    w  lneh    tui 

1 11   rti       loped 

EMPIRE     (Grass     t 
tamp    null    it     is 

•" nci  1  1 1  .it  ,,,n   |,i,,  1,'  Ismantll 

1  ennsylvami 1    cvanidc    plant.      New    construct! 

ude    al 1     1    ml     of    elect  1  ic    1  oad 

Placer   Count) 

1  '  L.ENN    1  \  hi, in  a  1      Mam    gravel 

1  ","  '' '  ■','      0|    i"  cl  m-       About    20  yi  .,    11 

'"■|     P '"  "I     $40, F.     A.     .Moss    : 

GOLDEN  STREAK  GOLD   MINING  CO     (Colfax!       ll 

a  ted    to   op,  1 .  1,     pi ,,,,,  ,,,     ir    [0W  „    M  .,,    ,hsl ,.,,,,     ,,..  ,  ,  ,, 
ll"'"  5     Lobner     F.    11.    Schulze,    F.    D.    Kuenzl 
and    w  .111.  r  Schulze,  ..1    Colfax 

San   Bernardino  Count) 

.'  \l.lF"l:.\'l.\      TRONA      (T ,111       1:       1     . 

1    this    company's    Sc  ai  le 
Judge   ll.  T.   Dewhirst    on    Sepl     11 

Shanta    County 

1 ;'  'I-1 '    t-<E  >. ,  idle   Creek    has 

1  est m    pi  ,"i ha  hi.  .1    1,      team    to    Redding    and 

shipped   to   K. mi. 11 

MAMMi  'I'll    COPPER  (Ki  nni  tt) — Site  f<  I    ...    1  lec- 

'",|>  tie-zinc'  plain    is   being    pi  1  ,,. 1  on    Big    Bai  '.    Bon<    1 

about  one-hall   mill   abovi    the  coppei    smelter;     1:  -  1  plant 

'..  be   in  operation   in  six   months      Plant    will  operate  ... 
bj  product    1  Km.  the  copper  bag  housi        Hei  bi  rl    Hanli 
supei  mi  endent 

COLOR  \l><> 
Boulder  Count) 

LOGAN    (Crisman)      A    25   ton    flotation    plant    will    be    built. 

BLACK   CL(  H'li   (Salina  1      Mill   1 hased    1 1  1  entl 

ver   nan    and    will    be    remodeled    into   flotatioi 

PRIMOS  il.akew I.      Hoisting  engineei    killed  recently  by 

explosion  oi   10  sticks  dynamite  while  adjusting   primers. 
Lake    1  <> 

V  \l.i.i:\    1  1..  a,n  .il,  1  oxidized-iron 

■ "-    considerable   silver  and   manganese,   opened   on    I 

level    1, clow   adii    on    Prospect    Mountain 

important   as   ore    Is   similar   to   that    found    In    tii-i 

Fryer,    Carbonate   and    Breece    hills. 

Saguache  Count) 

RALEIGH     (Bonanza)      Mine    has    large    body    01 
sulphide    ore.       Three-compartment     mis.-    being    drivei 

1,200-    to   1 it     level.      Tramwax    will    be   built    fro 

haulage  tunnel,  where  mill   w  ill   be  built,   t..  Shirle\    stat  ■ 

I  '■  tl  v.  1     £     R  R.R.,     to     li ;i  ii.ll. 

tunnel  is  6,000  ft.  in  length. 

Sim    Juan    <  ount) 

SHIPMENTS    FROM    SILVERTON    of   ore   and    concentrates 
LugUSt  Davi         '.ii  S;    Sllliln  si.  . 

i',.,l,i    King,    32     S.    D.   &  G.    Lea  C'         nd    Silvei     Lai 

ears    each;     Iowa-Tiger,     IS;    St.    Paul,     10;  and 

Barstow,    S    cars    each;    Whali  Highland     Mai 

Silver   Ledge,  Genesee,   and    Kopel    Leasi 

in        1  ess,      MOI  can 

Tunnel.    Reno   Leasing   Co.,    Hudson.   Carbonate    King,    I''   1 
the   West.    Big   Giant   and    intersection,   Dne   cai    each     tot 
cars.      Cars   averagi  ns  each,  1 

5,654    tons. 


SILVER     LEDGE  

C '!      ites   shipped   to   Durango  Bmelting   plant. 

PRl  1  iE  ■  IF  THE   WEST    (Sllverti      1 
their  lease  and   bond    to  New    York    men.     A. 
In    ,  hai 

SILVER    LAKE    MILL    (Silverton)— During     \ 
1.628    tons    of    custom    ore    from    following      1 
hi  Gi  een    Mountain.    10;  S     I  1 

hampion    and 
Detroit    .v:   Colorado  P    ul,    2   each;    and    Barstov 

' 

Mm   Miguel  County 
SHIPMENTS     FROM     TELLURIDE    during 
Tombo  :■  r-Union   and    Blacl 

-  nd.       Libert       Bi 
I;  total   129  cat  s,   m..si  ]• 
FOURTH    OF   JULY    (Sawpit)-    1 

'.  ;  ,  1  .     1 
preparatory  to  win!  us.     Shaft    si 

skip    will    rep!  now    in    use. 
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is  to  be  resumed 


MELDRUM  UNITED  TUNNELS  CO.  (Telluride)— Stock- 
holders' meeting  elected  W.  E.  Wheeler,  president,  and  de- 
cided upon  active  development  in  near  future. 

MOODI  (Vanadium) — Payable  silver-lead  ore  opened  in 
this  property  about  5  mi.  from  Vanadium.  Oreshoot  cut  by  6- 
ft.  winze  near  breast  of  550-ft.  development  drift. 

OPH1R  GOLD  MINES  AND  REDUCTION  CO.  (Ophir)—  New- 
incorporation  to  develop  Belisle  and  Sankey  gold  and  molybde- 
num properties  near  Ophir.  Directors  are  C.  M.  Goddard,  of 
Denver;  J.   M.    Belisle  and   X.   Sankey,   ..f  Norwood. 

WAGNER     DEVELOPMENT      (Telluride)— Company      pur- 
chased milling  and  tramwaj    equipment  of  Junta    Consolidated 
in  Bear  Creek,  and   will   remove   to  Alta   property   it    is  operal 
ing    in    Gold    King    Basin. 

Summit   County 

AUGUST  GOLD  PRODUCTION  of  Breckenridge  estimated 
to  !>-■  $80,000.  Pour  dredges  now  working.  These,  with 
Dunkin    mine,    are    largest    producers   of   gold    in    district. 

TOMSON  (Robinson) — Strike  of  ruby  silver  near  Colum- 
bia   lease. 

KIMBERLT  (Robinson) — Concentrating  mill  to  be  put  in 
commission    .soon. 

MICHIGAN  (Robinson) — Gar  crude  ore  being  shipped  flail} 
in    addition    to   ore    sent    to    mill. 

ALSATIAN  (Breckenridge) —  This  silver  mine  at  head  of 
McCullough   Gulch   being   reopened. 

JESSIE  (Breckenridge) — Development  work  under  way; 
16  men  working.     Small  shoots  gold-zinc  ore  opened. 

ONEER  CONSOLIDATED  (Breckenridge) — Purchased 
lfifl  acres  on  Gibson  Hill,  including  Little  Corporal  group, 
Cleveland  lode  and  Ophir  placer.  Some  of  the  dumps  will 
be  treated  in   Extension  mill,  now  being  overhauled. 

WELLINGTON  (Breckenridge) — In  August  shipped  95  cars 
ore  and  concentrates.  One  car  crude  zinc  ore  per  dav  shipped: 
ore  assays  nearly  5095  zinc  and  comes  from  fifth  or  deepesl 
level.  New  adition  to  dry  mill  nearly  completed:  this  will  add 
materially  to  production  of  concentrate.  Sallie  Barber  mine 
unwatered,    and    mining    under    way. 

Teller    County 

LITTLE  DAISY    (Cripple  Creek)—  Operati 
on  this  Bull  Hill  property. 

MODOC  MINING  AND  MILLING  CO.    (Crij Creek)— Three 

cars    ore    being    shipped    weekly. 

IDAHO 
Idaho  County 

INTERNATIONAL    (Orogrande') —  Development    in    progress 

bj  Spokane  men.  Mill  may  be  installed.  Blank  Suckolich  ii, 
charge. 

UNA  GOLD  MINING  CO.  (Orogrande) — A  1,020-ft  crosscut 
tunnel  being  driven  to  tap  orebody  at  depth  of  300  ft  .Man- 
ager, Ralston  MeQuaig. 

GOLD  DROr  (Elk  City )  — Installation  of  15-ton  experi- 
mental mill  completed.  New  hoisting  machinery  beine 
installed.      H.    L.    Herkelroth,    owner. 

ELK  CITY  GOLD  DREDGING  (Elk  City) — M  A  Lungo  is 
making  inspection  of  company's  3S0  acres  of/  .placer  ground 
May  start  present  small  dredge  and  install  larger  boat  in 
near   future. 

Shoshone    County 

FIRST  REGULAR  SHIPMENTS  To  ANACONDA  from  the 
Douglas  zinc-lead  mine  in  Bine  Creel;  began  Sept  Ri  com- 
prised 400  tons  high  in  zinc.  Anaconda's  royalty  on  this  ore  is 
$3  per  ton.  Ore  is  milled  at  Anaconda  and  concentrates 
treated  at  new  electrolytic  zinc  plant  at  Great  Falls  Mont 
Option  extended  six  months  and  new  machinery  ordered  to 
expedite  development. 

SILVERADO  (Mullan) — In  raise  from  4.000-ft.  tunnel  gray 
copper  ore  was  opened  in  vein  (i  to  9  ft.  wide  All  machinery 
for   100-ton  mill   on   ground  or  en   route. 

IDAHO-NEVA  I.  A  (  Wallace)— Will  soon  ship  car  of  copper 
ore  from  this  Placer  Creek  propertj  Enlarging  shaft  station 
for  new  hoist.  May  install  electric  pump.  A,  I)  Marshall  in 
charge. 

VIENNA-INTERNATIONAL  (Wallace)— Compressor  to  h, 
iristalb-d   at   this   Placer   Creek    propertj    undei    bond    to    P     C 

Bailey,  of  Spokane.  Encouraging  ..re  showings.  W  I:  Livel\ 
superintendent. 

.„  HECLA  (Burke) — Will  increase  its  mill  capacity  at  Gem 
200  tons  per  day;  present  capacity,  450  tons.  Other  improve- 
ments include  new  change  house,  addition  to  mine  bins  and 
new  sorting  plant. 

RAINBOW  MINING  AND  MILLING  (Wallace)— At  the  No    2 
rty    on    Little    North    Fork,    two    shifts    are    driving    main 
tunnel,    now   in   350   ft.      Some   silver-lead-zinc   ..re   enc.uit, 
hut  tunnel  objective  is  from  300   to  500  tt    earth,  r. 

MICHIG \\ 


upper 


lode 
mil    230 


VICTORIA      (Vi.       ria)— New     shaft     down     to     24th     level 
employing  300  men.      Mill   ban.;  ,ns   daily;   eight    new 

tables  to    b. 

'  ''•  '  isceo .1   0   c.  ola   section 

of  property  suppl;  Kearsarg. 

'   '         nave   in.  |  _■,,..   tons  daily. 

Iron 
AT  NEGAUNEE    a.  large- cave  of  ground   occurred  recently 
on    the    Mary    Charlotte    and    Rolling    Mill    p  ground 

had  been  fenced  oft  as  it  was  ,.i,l  cave.     Thi 

..in  200  ft.  long  ami  ,    ,....    „,  nt   „,,,-,  .,,,. 

workings. 


NEWPORT  Uronwood)— New  Woodbury  shaft  now  being 
concreted.  Will  not  he  ready  for  use  until  after  first  of 
3  ear. 

SECTION  21'  (Ishpeming) — Some  ore  to  be  shipped  from 
piles  that  have  been  in  stock  for  years.  Mine,  idle  tor  some 
time,  may  resume. 

JONES  &  LAUGHLIN  (Ishpeming)— Orders  received  to  ship 
35,000  tons  from  Iron  Mountain  pit,  idle  several  years  Ore  is 
low   grade. 

ATHENS  (Negaunee) — Shaft  down  nearly  2.000  ft  Aver- 
aging about  150  ft.  per  month.  Shaft  will' be  over  2  600  ft 
when  bottomed.  Will  be  deepest  iron-mine  shaft  iii  Lake 
Superior  district.  Permanent  hoisting  equipment  being  used 
in   sinking. 

CLEVELAND-CLIFFS      IRON      ( Ishpeming)  —  New      water 

'"'"' ''    i'1  ■','"'    "'    River  in  commission.     About   1.200-hp    is 

sent  ...  Maas  mine  station  for  distribution.  Company's  other 
Plant  furnishes  about  5,0m,  hp.  Still  more  will  be  needed 
when  mines  now  being  developed  are  ready  to  start  mining 

>IIN  VKSOT  \ 

Me-, i,,  Range 
SHENANGO    ( Virginia)— New    steel    headframe    installed. 
SILVER      .Virginia)—  Electric     haulage     recently     installed 
underground. 

m,n\''r'f':;Nm  <yirSinia)— Three  shifts  now  being  employed: 
many  of  old  crew  are  back. 

\i  '  n;'\]^f/rh'!:h"im)^'Sllne,  «->"ki»K  again  with  two  shifts. 
About    900   tons   being   hoisted   daily. 

JEAN  (Evelcth)—  Property  to  be  stripped  by  Roberts  & 
Kingston    for   Kingston    &    Co.  °* 

m»£H£?4S^P'i,?1i~'vr,th  resumption  of  operations  here,  every 
mine    in    Buhl    district    now    working.      Crews    being    increased 

he,-?  i.o.h",',''  (Chisholrri)— -  Operations  cannot  be  resumed 
steel    sets   amd    girders        'S   ^'"^  concl'ete^    ^lay   in   getting 

0i1n^HRTLy?y  (Chisholm)— Operations  to  be  resumed  in  pit 
shortly  Mine  closed  down  five  years.  Equipment  being 
n Y i ■■'•It  ion  '"  °''e    Ca"  shipped    before    close    of 

HARRISON  (Nashwauk) — Mine  developing  into  large 
-h.pper,  five  shovels  in  pit.  Concentrating  plant  is  working 
two  shifts.     Shipments  from  this  mine  and  the  Kevin    operated 

to  »°sT,'i,,tle"  ,"' a'!,  ,he  Ha,',is°»  by  Butler  Brothers,  amount 
to  as  high   as    12,000    tons   a    day. 

WEBB  (Hibbing)— Washing  plant  for  underground  ore  is 
operating,  after  some  weeks  of  experimentation:  capacity  75 
tons  an  hour.  Mine  comprises  three  40-acre  tracts;  one  is 
completely  developed  underground  and  the  other  40  will  also 
t.e  developed  by  this  method,  the  ore  to  be  trammed  to  present 
;hl"  °ne  shovel  is  stripping  another  Jo;  Winston-Dear  Co. 
has    excavating    contract. 

MISSOURI 

Jopliu    District 

BIX  SIX  (Joplin) — Sunk  new  shaft  110  ft.  in  seven  weeks. 
Drill    holes   showed    ore    from    117    to    13S    ft. 

MERCHANTS  (Commerce,  Okla.)  —  Starting  shaft  after 
sinking   five   drill   holes,   showing   ore   at   about    200    ft. 

BRYAN  &  CO,  ..loplin) — started  coal  mining  in  Continental 
Zinc  Lo.'s  zinc-lead  tract.  Getting  out  about  30  tons  of  firm, 
soft    coal   daily, 

KANSOURI  (Blue  Mound.  Kan.) — Sinking  shaft  on  Chubb 
land,  following  thorough  drilling.  Ore  face  lS-ft.  thick  in- 
dicated   at    225    ft. 

BLOUNT  &  CO.  (Commerce,  Okla.)— Arranging  for  new 
mill  on  tract  recently  drilled  out.  Sixteen  holes  showed 
good  formation;  last  hole.  Ji  to.  27',    of  blende. 

ADIRONDACK  CJoplin)—  Constructing  300-ton  mill  on 
city's  land.  Two  shafts  now  being  put  in  shape,  third  being 
started.  Two  more  will  be  put  down  later.  Pittsburgh 
Penn.,  men  principally  interested. 

Northern    Arkansas 

MORNING  STAR  ( Rush)— Operations  resumed  after  two 
weeks  shut  down.  Recent  strike  above  old  Star  tunnel  con- 
tinues  in    good   ole. 

ARKA-HOMA  (Rush) — Planning  two  new  mills  one  on 
Eureka  Hollow  mine  at  Tomahawk  and  other  at  Bing  End  on 
Panther    Creek;    will    use    oil    engines. 

MONTANA 
Beaverhead  County 

BANNACK  GOLD  .  Banna.k )—  New  concentrator,  nearing 
completion,  will  have  capacity  to  treat  all  ore  from  the 
-.  i. ■i.-.l  groups  owned  by  company.  Mill  largest  in  Beaverhead 
County. 

Br Iwater    County 

BLACK  FRIDAY  (Radersburg) — This  gold  property  will 
b(  operated  bj  Breitung  &  Co..  Ltd.,  of  11  Bine  St.,  New"  York 
Mine   is  being  pumped   out. 

Madison  County 

IN  SUMMIT  DISTRICT  AROUND  VIRGINIA  CITY,  some 
■     •      'ii'.nalH    rich   streaks   of   gold    ore    have   been    encountei   id 

fitly.      High-grade  samples  taken  from  the  Raine  and  from 

th.  Summit  Development  Co.'s  property,  which  includes  the 
Shafter  mine.  Activity  in  the  old  camp  increasing  daily  and 
th.  r.    aretprospei  ts  of  a  brisk  revival. 

Silver    How    County 

BUTTE  &  GREAT  FALLS  (Butte)— Purchased  Snowdrift 
•'"'d  Bio  I  int..  claims  adjoining  company's  property;  being 
explored    on    500    level    b>     diamond    drilling.      Sinking'   will    be 

■'('. ci    to    i  .el.     The  700-ft.  crosscut  has  opened  several 

well   mineralized    veins. 


September  30,   i:m 


ENGINEERING   AND   MINING  JOURNAL 


-■■»■• 


BUTTE  &  SUPERIOR  (Butte)  Vccording  to  reporl  filed 
in  Federal  court  In  connection  with  Minerals  Separation  mi- 
gration, company  treated  31   i33  tons  of  ore  in  its  notation  planl 

auring   August,  producing   7,502  tons  ol   c ntrates  at   a   cost 

of  $4. so  per  ton  of  concentrates;  value,   $49  IS   per   ton. 

NEVADA 

Esmeralda  <  mmi  > 
REORGANIZED  CRACKER  JACK    (Goldfleld)      Several   feel 

of   excellent    ore    report,-, I      i      raise    It, .in    south    drift     on    120- 
ft,  level. 

REORGANIZED  BLACK  BUTTE  (Goldfleld)  Purchased  6- 
in.  core  drill  to  prospect  propertj  at  depth  Mine  workings 
now  350  ft.  deep.     Past   pi iction  about   $500,000  gross. 

JUMBO   EXTENSION    (Goldfleld)      Preliminary  estimate 

August    shows    2,443.65    drj    tons   shipped,    gross    value    $72, 

Freight,  treatment   and   sampling    526,500;   smelting   lossi 
000;  operating  costs  $15,S net    realization   $23, 

Nye  County 

TONOPAH  ORE  PRODUCTION  for  week  ended  Sept  16  was 
9,247  tons  valued  at  $192,326  compared  with  8,134  ton 
week  previous.  Producer;  were  Tonopah  Belmont,  2,924 
tons;  Tonopah  Extension,  2,200;  Tonopah  Mining,  2,100;  West 
End,  769:  Jim  Butler,  750  Halifax,  210  Rescue-Eula,  162; 
North  Star,  55;  miscellaneous,   86   tons. 

TONOPAH    MINING    (Tonopah) — Profit   for   Augu 
from    treatment    of    8,098    drj     tons    averaging    $15.50    i>er    ton 
and   yielding   140,lx:>   oz.    bullion    valued   at    $120.:,:,:,. 

T' 'N'OPAH  EAST  END  DEVELOPMENT  CO.  (Tonopah) — 
Stockholders    ratified    agreement    bj     which    Tonopah    Belmont 

acquires   519!     of   stock,    leaving    300, i    shares    in    treasury,    in 

consideration    of   expending    $50,000    in    development.      Claims 
lie  about  two  miles  easterly  from  Belmont  mine. 

TONOPAH  WESTERN  CONSOLIDATED  MINING  CO.  (Ton- 
opah)— Recently  incorporated  to  develop  area  between  Tono 
pah  Bonanza  on  the  north  and  Great  Western  Consolidated 
on  the  south.  Contemplate  development  from  Great  Western 
shaft.  Area  embraces  about  650  acres,  2  mi.  westerly  from 
Tonopah   Extension  mine. 

Storey    County 

CON.  VIRGINIA  (Virginia)— West  crosscut  2. 700  level  ad- 
vanced  15  ft.  to  105-ft.   point,   passing  through   vein   porphyry. 

MEXICAN  (Virginia) — Old  west  crosscut,  2,500  level,  re- 
opened to  110-ft.  point.  Mexican  mill  received  5 7 S  tons  cus- 
tom  ore,   average   assay   $17.27. 

UNION    CONSOLIDATED     (Virginia)— Ore     extraction      165 
tons,    from    2.400   and    2. .".no    levels:      HO    tons.    $20.13;    114    tons. 
$10.6$;  51  tons.   $12.61;   :,o   tons.   Ml   In;   :,:,    tuns,   Slo.nl;   -it; 
$13.61. 

SIERRA  NEVADA  (Virginia)— Raise  in  northwest  drift 
on  2.400  level  extended  in  ft.,  top  in  ore  averaging  $30.  Saved 
30  tons  ore  from  extension  of  raise,  averaging  $16;  saved 
s2  tons,  averaging  $12.34  from  south  boundary  line  stope. 
North  drift  on  1,500  level  cleaned  out  to  250-ft.  point,  east 
crosscut,    2.60n    level,    advanced    12    ft. 

\\  hite   Pine  Counts 

CONSOLIDATED  COPPERMINES  (Kimberly)  -About  60 
men  working  on  remodel  i  n  l;  of  old  Oiroux  mill  into  flotation 
plant.  Callow  cells  being  installed.  Walker  .1  Boudwin  is 
in  charge  for  the  General  Engineering  Co  which  has  the 
contract. 

NEW     MEXICO 
Socorro  County 

OAKS     CO.     (Mogollon) — Operating     Clifton-Eberle     group; 

matins  regular   shipments    to   custom    mill    of   ore   taken   from 
development;  no  stoping  to  date. 

EUREKA  (Mogollon) — D.  E  Bearup  encountered  high- 
grade  ore  in  No.  3  tunnel.  First-grade  ore  being  sacked  Cor 
shipment   to  smeltery;    second-class   treated   in   local   mills. 

GOLD  EAGLE  (Mogollon) — Work  resumed  by  owner,  Louis 
Gramas.  About  400  ft.  of  tunnels  and  80  ft.  of  shafting  has 
been  done.  Denver  men  relinquished  bond  owini;  to  lack  ol 
funds. 

MOGOLLON  MINES   CO     (Mogollon)— Milled     I    !00    tons   ore 
in  August:  shipped  3. Inn  II,    gold  and  silver  bullion  and  51 
tons  concentrates,     station    being   cut    for   900-ft.   level   in    new 
shaft   and   sinking   will    be   continued   when    completed. 

PACIFIC  (Mogollon)  —  At  this  mine,  operated  bj  Soci 
Mining  and  Milling  ''..  under  agreement  with  the  Oak!  Co., 
carpent.-rs  are  completing  loading  station  and  terminal  for 
aerial  tramway  to  Socorro  mill,  at  which  end  construction  is 
practically  complete.  All  intermediate  towers  are  in  place 
and  cable  and  other  equipment  on  ground.  Line  will  deliver 
75    tons    of    ore    daily    to    mill        S    1  b     ■••'.     thi      500 

is  in  progress. 

Sonn;r;o    MINING    ,v     MILLING    CO      (Mogollon)      Bullion 

production    for   August    was   approxima  oz.    gold     

silver  and  a  quantity  of  concentrates  which   go  to  smelter]    at 
El  Paso.     Company   lias  adopted  elevator-and-conveyor   9 
to    dispose    of    mill     tailings,     but     installation     is     d 
equipment    having    gone     istraj     in    transit.       At    the    Johnson 
mine   new   shaft     ;  1  hed    depth    of    200    ft.,    in    ore    n 

distance.     1 1.   L.   Walker,   chemist,   is    n 

various    ores    of   the    cam]  northern    end    of    district 

susceptible   to  this   treatnv 


1   1  Ml 


11, 


CEDAR-TALISMAN     (Milford) 
resignation  of  H.  S.  Joseph,   m:  '     and 

G.  L.   Bemis   appointed    directoi        Lead-silver   as    well     1 
ore  being  mined. 

Juab   C n> 

TINTIC  SHIPMENTS   for  week   ended   i^ept.   14  amoum 
193   cars,   largest  tonnage   in   some   time. 

COLORADO   (Silver  City)  —  SI  level. 

u  hei  e   prosp.-.tini;    v.  ill    b 
tempted. 


EUREKA     Mil.:  ,  ,.    ,,,. 

lied    on    1...    1,      nij 

a  Wli    CENT] 

'  tDGE     &     VA  Drifting      aid     cro 

ting  being    d<  00    level       Win/.-    I..    1 

Small    1 

GEMINI   1 

EUREKA      MINES      (Eure! done 

1   level  of  Gemini  and  benches 

or   lead   1  Pi 

Ma.l   hrj  slnl     111. in  , 

DRAGON  CONSOLID  ITED 

."  ■ ,"     level,   .11    10. 1  ti,  ,1 

'""     ,  La  '  ge  shipments  o(    1 on    b<    .       .  ont  Inui  d     Bill. 

ore  shipped  to  Tint  li 

SIOUX    CONSOLIDATED    1  Eureka)     Contract    foi 
mam  shaft  given  to  Dun.  an  S    Ulen     threi    1  hlfte  will  b 

,n  sl"J    "      to   1    level      Wli        on  I        li  vel   being  sui 

sea  rcn   01   contin  ua  1  on   oi    Iron    1  llossom  ■  oppi 

Piute   count, 

WEDGE   (Marysvale)      Devi  li 
Hoi    1     Heaver     e c t i  on   oi 

SHAMRi  11  !K      1  Mai  |  svali  1      No      3     tunnel,     Bullloi 
n    170    11  :    obti 
drilling. 

Summit    Count) 

PARK  city  SHIPMENTS  foi  ount- 

'  '    '"  -;.i  .o.2M.  li n     md  i  on.  enti  iti       Silver   Kmn   • 

Hon  largest  shippei      Corrected  01   August  gl 

0.0,2    tons. 

REVELATOR    (Park    City)      Six    Inches  of  g 1   ore   opened 

at    1  ins  Snake   Creel 

1  iNTARIi  1    (Park   City) 
si  ricted  bj   accumulat  ion    1 

SILVER     KING     COALITION      (Park     City)      Much     bettei 
saving    being   mad.-   since   installation   of  new    flotat 
in.  nt. 

Daly     (Park    City)     1  rood    1 pi  ned  placi 

Pi rt  j     recentlj     Inspected     b       Georg<      D      B 

Harris,  superint endent. 

1:1:1  IADWATER   MILL   ir.u  k    Clt 
completed.  Sept.  1 1.  undei   direi  1  lor  ol    t  H.  1  mght 

probable    sum.'    changes    will    1..     ,,,,,.     ,. ,,,i    work    re- 

sum.  .1      Large  accumulations  oi  tailings  to  bi 
abli 

1    \\  Ml  \ 


l.t-Hn    resumed    with 


K  ENZ]  E    1  Elk    Lake  1      1  >\ 
1 :     C    Taj  lor   in   cha  1 

S  m  iti  I    i  Munro)     These  cl 

to   Mont  1 ...  1  Toi  onto   syndii 

GIFFORD    (Cobalt)      Winze    is    now    100    ft.    below    the    200- 
ft.    level   on   a    wide   ca  lcit  e-qua  1 1  /.    vein. 

MILLER    tNDEPENDENCE   (Boston  C  linge  ball 

mill   ..I    1..    t..n-    dailj    capacttj    and    dotation    plant    ..1    ■ 
capacity   ordered 

KING     DODDS     (Kowkash)      Tash-Orn     Gold     Mini 
which    owns    II    claims   at    Tashota,    has    secured    COntrollil 

t erest    in    this    prop*  1  I 

HUDSON   BAT    (Cobalt)      Two  veins  recentl}    found  on  sur- 
face   greatlj     improved    with    stripping.      One    shows    4    in.    of 

high-grade  ore  estimated  to  contain   1.: /..  sii\. 

INTERNATIONAL   MOLYBDENUM    CO     (Orlllla)      The    first 

[ybdenum  produc 

Sept      21        '  no-    electrii      furnace     running     steadil 
operation. 

MBS  11  11 

SIXTEEN     AMERICAN     MINING     COMPANIES     dispatched 
Sept.   21:   to    Franklin   K.    Lane,  chairman  of  the   Ai  11 
si. .11   of  tin-   Mex  lea  1  on  at  New 

Ion,   1  lonn.,   a    |ol  nt    prot  est    c erning    ■  ■ 

in  Mexico  and  destruction  of  propertj   and  life  by  raiders.     The 

William    Loeb,   .11 
American    Smeltlni  Refining   1 

1         ..iher  mining  companies. 

ned     confiscation     in     the    .-vent     of 
suspension    was    especially    protested    against.      Conditions    in 

1  .-.-oi  of  better  and 
rnment    unable    to    maintain    order.       Prime 
1  es   to   t  in-    i 
staten 

inn    Mexican  currency  at   its  market 

11    t..    import 
facilities; 
ry  condition  -  mpaign  against  d 

.  1  11  \ 

DAVISO  I:     :  ... 

bond  Issue  in  contempla  I 

l.uibi: 

I     .. 

Pi  IT  AS 

as    and    Santa    Clara    pi 

.    New     York    "Tim.  8" 
low.  a 
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Metal  Markets 

NEW    YORK— Sept.   27 

The    outsl ling   feature   ol   the   week   was   the 

sale  of  an  enormous  quantity  "I  coppei  to  tni 
agents  of  the  Allied  Governments  Tins  having 
been  consummated,  the  copper  market  la-came  dull. 
Lead  was  a. -live  at  unchanged  prices.  Spelter 
was  dull  -Hid  a   little  weaker 

Copper,  Tin,  Lead  and  Zinc 

Copper — The     expected 
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The  Donora   Zinc   Works 
furnaces    in   operation 
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Shipments  of  the  week:  Blende.  7,bti7  tons; 
calamine,  IS62  tons;  lead,  1.2.",4  tons.  Value,  all 
ores,  $548,590  for  the  week;  the  year  to  date. 
$27,653,590. 

Willi  n  stinngei  demand  and  higher  base  being 
paid,  the  greater  tonnage  of  medium  to  Low 
Ii-ades  of  blende  shipping  reduces  the  averagi 
...lu,  pei  urn  Some  (mite  low-grade  calamine 
shipping  is  offset  in  average  value  by  a  larger  ton- 

,   ,,t  l.csi  grades,  and  this  average  is  advancing 

\.    3, nd    week    of    heavier    tonnage    shipment 

increases  the  situation  here  by  lowering  the  stock 
in  the  Inns  During  the  past  week  mines  depend- 
ent   upon    hydroelectric    power    were    idle    several 


maces    in   operation.  ,    .     .    ,    . 

Exports   from   Baltimore    for   the    week    included 
168,094    Hi.    spelter    to    London. 

Zinc  Sheets  are  in  steady  demand  and  business^ 
is    fair.       Quotatio 
inn  li.  .  f  o  I.    Peru,  111.,  le 
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fortnight    had 


for    October-Novei 
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except  as  trifling 
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with    one    or    two 

sales    of    lots   of    1 

10,000 

JSL.r  ,     r.t.       A     11 

i  >dei at 

copper    was    sold 

at     27 

27*4c,    cash.    New 

York. 

this  taking  the 


unchanged    at    $!">    per' 


producers  during  Wlti  is  n..w  nearly  zero  and  the 
market  for  that  delivery  is  but  nominal.  There 
are   some    important    consumers    who    have    tailed 

buying  million-pound  lots  It  is  estimated  in  an 
thoritatlve    quarters    that    less   than    2V,     of   the 

ipected    i luction    in   the   first   quarter   of    1917 

remains  unsold. 

('upper  exports  from  Baltimore  for  the  week 
included  :;. u72. 7iin  lh.  to  Archangel,  Russia;  249,- 
....  i  and  389,339  lb.  brass  to  Marseilles. 
France. 

Copper  Sheets  are  nominal  at  37.5c.  per  lb.  fur 
hot  rolled  and  38.5c.  fur  eld  rolled.  Cupper  wire 
is  32«332%c.  per  lh.  fur  large  lots  at  mill  These 
prices  are  mostly  nominal;  as  already  explained 
much  sheet  and  wire  business  is  now  done  on 
a   toll  basis. 

Tin  There  was  but  little  change  in  this  mar- 
re  was  fairly  good  business  for  future 
iu1   the  near-by  position  continued  dull 

Lead  Some  large  and  attractive  offers  develop- 
ing   on    Sept.     21,    business    was    done    in    Large 

II     .1    the   business  nil    Nl'IV 
m        savi      fOl 

The  SI.    I is  market   fell 

itli     .New    York.       The 

l|i       but     little     lead     for 

that    has    not    already 
interesting    export 


Other  Metals 
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NEW     YORK— Sept.    27 

-Demand   continues    good    and    avatl- 

i    do     not     increase.       Prices     are     a 

..     \'u     t    incuts   being    limited   at    tii's1 

63c,    New    fork.      Contract    deliveries    are    slow. 

Antimony— This     market     continued     dull     and 

weaker      We  . unite   lO'AfH  U%c. 

Quicksilver-  The  price  was  unchanged  at  $75, 
New  York  fair  business  reported  done.  San 
Francisco  reports,  b>  telegraph,  $75,  market 
strong. 

Nickel  Demand  is  good  both  from  domestic 
and  export  business  Prices  are  linn  and  un- 
changed  at    ialir.Oc.    per   lb.    for   ordinary    forms, 

ording'to  size  of  order      A  premium  of  5c.  per 

lb    is  charged  for  electrolytic  nickel 

\n  export  of  1,900  tuns  nickel  to  Russia  is 
,,  ported  tills   week. 

Minor  Metals  Current  quotations  for  Bismuth 
,,,  s. ;  r.'u :;  :;u  per  lb.,  New  York.  -Cadmium  is 
quoted    at    fl.l.Vti  1.  ■  «    per    lb      Cerium,    electro 

lytic     is   sold   at    $8@! i    lb      Cobalt    Metal    is 

quoted  at  $1.2."  per  lb  Magnesium  is  steady, 
with  sales  at  $3.75@4  per  lb.  for  9995  pure  - 
Selenium   is  from   $3   up  to   $5   per   lb.,   according 


Gold,  Silver  and  Platinum 


NEW     YORK— Sept.     27 

Gold  -The  Department  of  Commerce  reports  the 
total  imports  of  gold  Into  the  United  states  for 
the  eight  months  ended  Aug.  31,  1916,  at  $290,- 
325.463;  exports.  $93..".S1.157  ;  net  imports  $196,- 
:n   an,       The    August    imports    were    $41,238,718; 

exports,    $11,780, ;    leaving    $29,458,798    as    the 

net  imports  The  largest  imports  this  year  were 
in    June,   when    $122,734,730   came   in. 

Silver     The    market     continues     steady    I     as 

visible  supplies  have  not  increased  the  tone  of 
the    market    continues    good,    with    offerings    being 


Me 


Sept.  21,  22  and  2:1  a 
and  27  at  53  :-'o  56  ->■ 
variation  during  the  « 
small  demand. 

Platinum     There  w., 
mi   brisk  demand  from 
part 


-w  York  were  quoted  on 
-,;:>„./  56c.  :  Sept.  2."..  26 
l-i  i.  es  showed  very  little 

•k.    and  there    was    onlj     a 


$86, 
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the 


nil   | 

in  price,  but   llierea: 
York     basis     was     repunel 

an  oci  .  lions  I    stray  lot. 
into     more     regular     step 
lead  position    is    very    st 
October    deliver 
been    pre-empted 

business   has   been    done   durill)     the    last    wck 

Spelter— This  market  was  vers   dull  and  a  little 
weaker,   but  toward  the   closi    there   was  a   firmer 

lone.  and.  indeed,  an  increased  volume  of  business. 

Opinions    among    zinc    producers    are    divergent. 

The   optimists   biok   for   an   improvement   in   price, 

arguing  that   the  recent   large  purchases  of  copper 
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DAILY  PRICES  OF  METALS  IN  NEW  YORK 
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virebars.  Electroly 
sold  at  prices  including  deli-i 
and  is  subject  to  discounts,  i 
for  copper  on  "regular  terms" 
including  freight  to  the  buyer 
to  a  disc. ,unt  for  cash.  The 
price  delivered  and  till 


.  isal  of  the 
ller  and  tin  based  on 
avy  deliveries  of  the 
agencies;  and  repre- 

lent,    the   prevailing 
basis  of   New    Yoi  I. 

tasing  point, 
copper  are  for  cakes. 
copper  is  commonly 
y  to  the  consumers 
The  price  quoted 
t  i  is  the  gross  price 
i  and  is  subject 


bib 


betv 


the 


ash  equivalent  i 

pnt  about  0.25c.  on  d stic  business.     The 

price  of  electrolytic  cathodes  is  0.05  to  0.10c.  below 
that  of  electrolytic.  Quotations  for  lead  represent 
wholesale  transactions  in  the  open  market  for  good 
ordinary  In  amis.  Quotations  for  spelter  are  for  ordl- 
ary  Prime  Western  brands  <  inly  St.  Louis  price  is 
riven  St  Louis  being  basing  market.  We  quote 
N.w  "i  ork  price  at  17c.  per  100  lb.  above  St.  Louis. 
Some  current  freight  rates  ,,n  metals  per  loo  lb 
in,--  st  l.ouis-New  York  17c-  ;  St.  Louis-Chicago, 
6.3c .;  St.   Louis-Pittsburgh,  13  1  cents. 


Zinc   and  Lead  Ore  Markets 

Platteville.  Wis..  Sept.  23— Quotations  of  the 
district  are  according  to  the  following  figures: 
Base  price  per  2,000-lb  ton  for  material  assaying 
i, ii' ,  zinc  is  $7,s  for  premium  ore  down  to  !  iO  fo] 
medium  grade  Foi  material  assaying  su -,  lead 
the  base  price  tier  2.uini-lb    toii  is  s  7 :      Shipments 

for    the     week     were     ::,2tll     tons     of    zinc     ore.     171 

tons  of  lead  ore.  and  L.283  bms  ut  sulphur  ore. 
For  the  year  to  date,  the  figures  are  90,758  tons 
a  -,,,<  ore,  3,233  tons  of  lead  ore,  and  22. n7:; 
tons  ol  sulphur  ore  Shipped  during  week  to 
separating  plains,  3,055  tons  ol  zinc  ere 

Joplin.  Mo..  Sept.  23  Price  quotations  per  2. nun 
lb:  Blende,  high,  $64.85;  >'.i>'.  zinc,  premium 
..re.  $nr. :  medium  grades,  $63@60 ;  low,  $55 
per  top  111'  ,  zinc.  $  l.Vu  ;-  A\  crage 
selling  price,  all  grades  of  zinc.  $55  47  pet  ton 
Lead     I  asi     price,    $70(5  7.".    per    ton,    80 

high  price,  $72. average  selling  price. 

all   gradi  s  ol    Ii  ad,   Mis  99   per  ton. 


LONDON" 

Copper                     Tin 

bead,  Zinc 

Standard 

n.i- 

3  Mos. 

Sept 

Spot 

3  Mos. 

lytic 

Spot 

Spot     Spot 

21 

22 
23 
25 
26 
27 

1165 

116 

111. 
116 
1165 

113 
113 

113 
113 
113j 

1361 
1365 

1365 

13S 
138 

17; 
i7i; 

172 
172 
173 

173'. 
1715 

172'. 
1725 

173; 

30j       55 

30 »       54 

31 1       52 
315      52 
315      52 

The  above  table  gives  the  closing  quotations  < 
London  Metal  Exchange  All  prices  are  in  pouui 
sterling  per  ton  of  2.240  lb  Copper  quotations  f 
electrolytic  are-  subject  to  3<  ,    disc, aim        I'm   COMVC 

ieliee      III      l ipalisoll      ,  ,|'      I.ulldoll      pllleS,      in     pOllll- 

st,  ibng  p.  r  2,240  lb  .  with    \niericaii  prices  in  eel 

...  i    i,     .:,'•!,    '.. II. . u  nic  approximate  ratios  are  l-i- . 

reckoning  .  si  bangi    al    I  80       E15        3.21c  ;    C20 
i,  I.;,-..  £40   =  8.57c;  £60   =  12  8S 


Va 
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HI  1 


,i.n .    during    the    installation    ol     an 

increase  the  units  ol   power     Otherwise 
conditions    are    improving,    with    mills    gradually 


ling    their   outputtii 


Manganese  Ore 


n 


OTHER    ORES 

.iikI     [in!     i     on  I  ■ 

paid  toi   domestic  on  s,   15  I 

if  domestic  i 

B  iltimon     foi     tin     ivei  k 
of  manganese  ore  from   Brazil 
Antimony    Ore   -Sales   n  porti  d 
i  sni.ill  .ininitiiy  for  special  pui  |x 


Tungsten    Ore-  This    markel 
unchanged    sales  being  made  at   M",/I7  per  unit. 

Charles   Hard}    mates   thi    following    Interesting 
report  :   "The  market    li-      !  i.il'h    n,..i 

,,i,  i,  .1   .mil  tin    in. pin  .■-    i.  ■      i 

US.  is    have    been    mine    "' 

i.e."   foi    the   last   two  or   Mm nths.     I  urthei 

quantities   were   booked   for   shlpmenl    abroad   and 

I ,11. unities    renllireil    lor    Km seem    In   lie    still 

for  i lie   Allies   bavi    now 
,,,„  ,,.,i    again    in    the    South    Amerii 

wiili   .i    view   in   buy    ili i    Hi.  re       Bu 

actually  been   done   in   Argentina    for  direel    slnp- 
in.iu  I"  France,  and  In  Mi.-  other  mark,-,   "''-';'>■' 

tj,M,    are    still    continuing        Husiness   with    huglnnil 

is   still    impossible    en    .le.-.iuni    lit    tin-    low    prices 

fixed     there     by      the     inimstei       ol      munitions      fOI 

fcrro-tungsten,   3s.   6d   per  lb    and  over,  tungsten 

powder,  lis     Id    per  lb  :  tins  - i 

mately   with   $1.20<§  l  18     'mi  rlcai       un 


compete  in  that  market      In I'-.-    ■<■">  '•"   •'■' 

however,  who  have  no  sources  ol  suppu  101  in 
ore  have  to  fix  higher  pri.-.-s  and  are  therefore 
Mu-  only  Allied  countries  whi.-li  are  now  buying 
ores    in    this    market." 

Iron  Trade   Review 

NEW    YORK— Sept.    27 
The  iron   and  steel  trades   show    no  deci       i     ■ 

utility  The  mills  are  taking  ill  business  in 
e\.,  -s  ,,t  their  deliveries  ami  tin-  question  is  how 
thev   can    rill    their    orders. 

Export  business  is  offered  freely;  m  fact  the 
uuestion  is  how  much  can  be  taken,  it  seems  as 
if   Europe    would   buy   any    quantity    oj    steel    Mial 

the    mills    can    furnish.      Domesl rders    tire    on 

the    increase    as    manufacture! 

forward   to  suppl:    their   needs   for   iron  and  steel 

in    the  first    half    of    1917.       II    seems    to    bl     !■      ' 

question  of  deliveries  than   pl    prici  the   press- 

iii  demand  is  for  plates  and  shapes  for  shipbulld 
ing  uud  ear  building.  The  activity  in  the  ship 
yards  is  augmented  by  new  orders,  so  that  there 
is   no   sign    of   decrease. 

Light    rails    are    in    unusual    demand    and    the 

mills    making    thenl    are    Utilizing    discard    steel      ol 
rge    sales   were    recently    made,    and    which 
is  well  adapted   for   this   puijiost 

The  nig-ir.'ii  market  is  strong  and  active  and 
orlccs  generallj  are  advancing.  Both  basic  and 
Foundry  iron  are  in  demand  and  some  heavy 
contracts  for  basic  running  well  into  next  veal 
hive  been  placed.  There  is  a  demand  tor  besse 
n,i    .mil   low    phosphorus   iron    for   export.      S 


li    ,i   .-ii. nun   freighl    cai         fliei 

II  llll     .  I     60,001 s     ..I     plates,     foi      tl 

■    lines,    s .        ii  d 

then     is    continued    denial  d 

new   naval  program  ol   II  Involves 

about    200, i    t""s    to    he     et   Ii 

While    the    i s    an     confining    theli 

i-i  rj    Inrgi  Is    to  tl i   u 

.n.i   nvi  Idlng    Mu    mi  i  • 
tracts  for  futun      p.  i  Ifli  itiori     llieir  bookings  are 

ceeding   their  shipments  and   Ihu 
coming    sold     farthci     and     farthei     ahead        While 
two  ncnths  ago   it    was   regarded   n     opt 

, ,  .in  i    ih. it   the   mills   « n   opi  rati 

ii gh    the   tlrsi    half   of    n.-xt    year   II    now    looks 

...  though  it  will  n..t  be  long  until  activity  through 
ii,..  whole  yeai    Is   practli  Ml]     issured 

Steel    production    i      mere.,  i _    ..ml    is    now    at 

III  irlj     ma!     rate,     followllll      MlC    curtailed     pro 

i   .  ii.ii  ol  the  hoi  weather. 

Pig  Iron     The  pig  Iron  marl  iwn  decld- 

.11.    excited   this   week   and    prices    an 
rather  sharply.     The  buying  is  sinucwhat   heavier, 
inn    the   change    seems   to   be    due    i  hlefl]    to    thi 

sellers     Inning     had     II     fresh     .icei.  I" I     I  OUril 

»in!c  ruiiMiincis  ted  thai  then  i  mui  h  less  risk 
iii  taking  hold  than  in  staying  out   ol   the  markel 

The   gap   between    pig    Iron   and   steel    ;es   i-    so 

vcrj    wide  thai   buyers  could    itr.nl   la   pay  much 

higher     iirices     for     pig     iron.        Hcsscin,  i 

scree,    the   outpul    from    now    to   the   opening   ol 
Lake    navigation    next    vein    being    limited 
supplies    ..f    li.-sseiiier    ores      There    is    no   general 

shortage     it    pig    ii ii.l,  in,    at    present    or    In 

immediate     pt   spect,     bul     soi ml 

keeping  themselves  supplied  by  having  producers 
anticipate  shipments.  While  bessemer  was  quot- 
able at   $21,   Valley,   i 

,,,  30,000  tons  h.ue  since  been  madi  ill  -  '-'  and 
now  demanded,  with  very  limited  offer- 
ings, and  small  tonnages  have  sold  at  tins  figure. 
Basic,  which  a  week  ago  was  quotable  al  2oc 
,dvance  to  $18.25,  Valley,  has  sold  at   $18  d0  and 

is   now    held   at    $19,   with    limited  offerings       K 

dry  is  up  50c  .  parti,  m  s.nip.itli.  We  quote 
Bessemer     $22.50  ;    basic,    foundrj    and    malleable, 

sin  :    forge,    $18  50,    f.o.b     Vallej     I 

higher   delivered    Pittsburgh. 

Steel— On  Sept.   20  the  Carnegie  Stee adi 

fourth-quarter     :es    to     holders    ol     long  term 

contracts    for    billets    and    sheet    bars,    tin     n     "I 

basis   being   $42    or    $43    but    with    

,.„„,    consumers      The  average  advance  over  third- 
quarter  prices  is  about   $5  a  ton,      In   tin-  general 
market    steel   is   llardh    obtain. .1.1.      but 
at    sr.-n  50       A    sheet    mill   which   make-. 

has     bought       1, tOnS     Of     bl-SSllllel      sheet      ''.IIS     111 

tl"        Ordinal.     «ne    rods    are    sometimes    available 

to  regular  customers  at   $55,  prices  ranging  up  to 

fin    for    high    carl rods       The    Inland    Steel    I  0 

is  offering  ingots  al    $3 I  » 

,,   temporary  sur s  of  steel   making  over  bloom- 


pet  pie 


debating 
this  wlnte 


possible   shortage   of  bes- 
arth  steel  plants  completes 


mind,  especially  heavy  steel  melt 
ng  the  activity    of  the  basic  ..pen 


I'l., 


zing 

Thi    iii.je 


,ll     at     its    H" 


Baltil 


opet.h. 


to  test   the 
el 


stead     and 


pulverized  c. 

Exports   fn 

13,438.918  lb.  steel  rails  and  fastenings,  i  .ns  •,.,>■• 
111.  steel  billets  and  bars  t"  1  ranee:  1. 1,1.1-"  lb 
steel  beams.  749.S..2  lb  nails.  2U.:;47.:.HS  II.  steel 
billets  and  forglngs   t..  Great   Britain. 

National     Association     of    Sheet    and     Tinplate 
Manufacturers  has  completed  its  nrgain 
established   offices    in    the    Oliver   Building. 
burgh        w.iit.i     w      Lower 
treasurer. 


.ni.l 


PITTSBURGH— Sept.  26 
The   steel   market    is   in    the    midst    of   another 
general    advance    in    prices.      All    along    the    line 
prices  arc  hardening  and  deliveries   obti 

base  prices   are   placed   farther   in    the   ■ 
regular    advance    in    bars,    plates    and    shapes    is 
predicted    to    occur    within    a     fortnight      proh. il.lv 
about    $3   a    ton,   and   an   a." 
predicted  for  wire  product 
hardening. 


Ilket 


Buyers  generally  a 
in  the  future,  and  l 
w.ae  predicting  that 
market  by  this  time 
next  year.  In  sheets 
St  year,  there  ha 


,1,11s  wh..  recently 
would  ...cur  in  the 
iv\  taking  hold  for 
are  nol  yel  offered 
some  buying  for  this 
.  .    delivery   against   later  requirements, 

In  steel  for  specific sumption  then    is  greater 

mand.       Following    moderate    purchase- 

•   fortnight  the  railroads  are  out   for  at 


COKE 

i 
|      ng    slowlj  .    as    Ii 

llll. I, I  tl 

el.  I'll '  11, e      KOP 

.,i    ..ill   be 

III    the    hoppers    romp. ill. 

for   a    byprodui 

benzol    recovery    plant    nt    Sparrows    Point,    M<l 

Conncllsv.il.      i  .1  jharpl) 

For   several   days   prompt    rurnace   coke 
selling    at  sales    n     wei  s- 

$2  85,  wiiii  no  higher  thai 

tor    high  i 

i pul   through  at   $3,   while  on  three  inquiries 

totalling    i ih    I  ;    ,i",i 

being       i|llol.  .1  Until       nil'.        ,,,".1"    • 

expected    lowci    pi 

;  .  |0ni 

fa  3.75   for  either  spot    or   conti  act       Thi 
of  .ok.-  is   not   du 

nt    rests  upon   the   advance   In   the  coal 
market,    coupled    with    the    shortage    of    labor    al 

eS    there    is    little    pl   .III 

ke   over  prices  raw   coal 

Coal  and  Coke  Tonnage  Pennsylvania  R.R.  lines 
east  of  Pittsburgh   and   El 

Aug.    31,    ill    net    ' 

1915  1016  I  i 

Anthracite.  0,811,293       7,767,748     I      956,455 

27  7"  :  1)75      12,576,176     I    I  - 


,11 


FERROALLOYS 
Spiegeleisen   Is  active  and  firm 

,,-d    ■><>'  i      manganese     selling      ' 

at  furnace:  high    grade.   25   t I ""  - 

per  t"ii 

Ferrosilicon.    Mi',,    is  firmer,   and   is   quoted   al 

$86(5)89  per   ioii   al   furnace   act ling 

order      Bessemer  ferrosilii ranges  trom   s ■■"  t"i 

9%,  up  to  $11   for   16%,  all   per  ton  al   furnace 

Ferromanganese     The    markel 
mi  contract    with   Imported  at   $164   and 
it   -ili;,    it   being  held  that  deliveries  arc  somewhat 
more  certain  on  the  latter,  but    tl 
very    active.      Prompt    general!,     quoted    - 

FOREIGN    IRON 
New   South   Wales   Pig    Iron   production   In    1915 
wis   711  us   tons    an   increase    ol    1,168   tons  over 
191  I       The   iirodnetion   was  trim    Kskb.ml 
t     Lith'..»    '     ■II,,     material     Used    was     134,1 
f    iron"  ore    mined     it    Talla  wane    and    I'oombing  . 
"'■  3ie    ions    coke       12  379    tons    llnu    toi  i 

,u'antitj   ol   steel   bigots  madi    i 
German    Pig    Iron    Production    in    A" 

ported  at   1,145.000  metric  tons,  being   11.1 "  - 

!„o,c  than  in  July       This  brings  the  total  for  the 
eight  months  ended  Aug     11    ui 

German    Steel    Production    in    June    is    report..] 
in   the  German  Iron  and  Steel   I  nion  a 
,,,',-tric   tons,    being    U2.:l7..    tons    less    than    ill    May 

For  the  six  months  ended  Jun tl"-  tota    make 

was:     Converter  steel.   ::.s:m.  .  ■"   ' |,.n hearth. 

3,294,041;  direct   castings,    l*'.olJ'j  ''n'r"*u-  Jt:! 
920;  electrii  :'"•,     T,,ls 

is  an   increase    of    1,561,827    tons   ovei 

Australia     The   pig  iron    produ 
works   built    by    the    Broken    HI 
at     Newcastle      \      S      V\ 
tons  :    Steel  The     make    ol 

present    is   ii  ram   tons   monthly    and    thi 

I  ,,,„,-  openhearth  furnaces  to  its  plant 
A  rolling  mill  foi  structural  steel  and  light 
rails  is  also  being   added       With   the   new  furnaces 

Se  company   will   he  able  to  mal      tons  of 

stui  ingots  monthly. 

IRON    ORE 
Of    the    total    shipments    ol    Iron    ore  from    the 
ri..r  region  in  August.   - 


ii  737  208 

The  total  increase  was    19  '!  August 

tonnage    in    1916    was    6,467,709,    an    In.  I 
741,232   ton 

Brisish    Fuel    Exports    eight    months    en  I 


1915 
Coal 

Mi.  J  IS 

Briquettes       .         864.503 

Steame al 


1916 
1,019.896 


8,758,199     H 


Changes 

II  1.678 
60.710 


Total    ......40.1  '    1.118,322 

in,      teamei  coal   sen.    abroad   for  use 

of   steamship  i  ■'    delivered   to 

Chemicals 

NEW    YORK— Sept.    27 

The     general      markel      • tlnucs      in 

i litio n       B  Is   an-   in   good   demand 

with    most    |.  lie- 
Arsenic     i  ich    at    this 
season,    but    Is    falrl.i     up    to    the    current    supplj 

'  .  •"■ 

cording  to  size  ol  ordi  i    foi    both    ipol 

Copper  Sulphate     The   ex t   demand   has  died 

down   and  nsuincrs 

Prices   show   little   change,   standard   grades   bring 

in  -ai   p,r    nui   lb.,   according  to  size  of 

Nitrate   of    Soda     The   markel    has    been    rather 

quiet  during  the  week   with  .nil. 

being  quoted  t..r  both  spot  and  futures 
Despatches    from    chile    gl.e    shipments 
eight    months    end.  .1    Aug      :l    as    below, 
tons : 

To  1915  1916 

Europe  S4G.3O0        s77  lm 

I-nitcd  Stal.- 
Total.  1,142,250     1,663,700     I 
The  total  quantity  ailoat  t..  Europe  at  the  end 

Potash     Salts     There    is     much     inter. 
large   deposit    i 

l  ■     i  nl,. i        Should    the    reports 

-taut    influence    on    the    market    hen 

Ms    arc    practically    unobtainable    and    a 
pplj    ..in  be  welcomed. 

Sulphur     The  market  continues  very 

freighl     rales    arc    still     a     filCl 

s 

futures 

Sulphuric  Acid     Demand  is  .      I 
steady   at  $1  per   100  lb    ft 
IflO    lli.    for    66-deg.    acid 
said  to   have   been   mad. 

future   delivery,   sales    .  being   n- 

$25  per  t        I  •    '  '■  '  r>- 
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Assessments 


Company 


Andes,  Nev 

Beaver  Mines.  Utah. 

Blue  Slur.  Ida     

Boston  Dew.  Utah 

Buffalo  *'>ns  .  Utah  ... 

Bull  Valley.  Utah 

Cash  Boy.  Nev 

Chief  Cons    Ext.,  Utah 

Colonial,  Ida 

Comstock  Cons.,  Utah 
Con.  Virginia.  Nov     . 
Crown  Point.  Utah..   . 
Eagle  Mountain.  Ida 
Giant.  Ida 
Gold  Bond.  Utah. 
Goldstrike  Bon.,  Utah 
Great  Western.  Nev. 
Idaho-Nevada.  Ida     ... 
Independent.  Ida 
Leonora,  Utah 
Manhattan  Cons.,  Nev 
Murray  Copper.  Utah 
North  Tintic,  Utah 

Neva.  Utah  

Old  Veteran.  Ida 

Rio  Grande  Grubstake,  N 

Royal  copper.  Ida 

Sells.  Utah  

Sierra  Nevada.  Nev 

Silver  Pick,  Nev 

Smuggler,  Utah 

Spearhead.  Nev 

Springfield  Tunnel,  Calif... 

Syndicate.  Utah 

Tarbox,  Mont 

Tooele  Chief,  Utah 

Tonopah-Bonanza,  Nev 

Tyler.  Ida 

Umatilla.  Nev  

Uvada.  Nev 

West  Toledo,  Utah 

DIamondfleld  Bl'k  B'tte.  N 


Stock  Quotations 


SAN  FRANCISCO  Sept.  26'  SALT   LAKE 


Na 


!  of  Comp 


Alta 

Andes 

Best  &  Belcher. 

Bullion 

Caledonia 

Challenge  Con. 

Confidence 

Cons.  Imperial 
Con.  Virginia. 
Gould  &  Curry 
Hale  &  Norcrosi 
Jacket-Cr    Pt. 

Mexican 

Occidental 

Ophir 


Savage  

Seg  Belcher  

Sierra  Nevada. 

Union  con 

Utah  Con 

Belmont 

Jim  Butler 

MacNamara 

Midway 

Mont  -Tonopah 

North  Star 

Rescue  Eula 

\\  eal   i  nd  Con 

Atlanta 

Blue  Bell 

Booth 

COD.  con 

Comb.  Frao 

D'fletd  B.B 

D" field  I>ai-' 
Jumbo  Extension. 
Round  Mountain. . 
Sandstorm  Kendall 
Silver  Pick. 
Central  Eureka.  .  .  . 
Argo 

Ariz.  Central    

Big  Jim   

Lazy  Boy 
Oatman  No.  Star.. 
Tom  Reed 
United  Eastern 
United  w  e 


LONDON 


Alaska- Mi  xlcan 
Alaska  Tn  dwell 
Burma  Corp  . 
Cam  «Sr  Motor 
Camp  Bird  . . 

El  Oro 

Ksperanza  . .  . 
Mexico  Mines.. 

Nechf.  pld 

Orovule.    , 
Santa  c.ert'dls 
Tomboy..    


•  of  Comp. 


Alta  Con 

Black  Jack 

Cardiff 

Colorado  Mining. 

Crown  Point 

Daly-Judge 

Emma  Cop 

Gold  Chain   

Grand  Central. . . 
Iron  Blossom. .  . 
Lower  Mammoth 
May  Day 
<  MHihungu 

Prince  Con 

Seven  Troughs. . . 

Sliver  King  Coal' n 

lver  Kinc  Con. 


So  Hec 
Uncle  S 
Wilbert 


•  041 
7  15 
2  00 


I   ni 
l    40 

1  03 

2  85 
3.4.5 


COLO   SPRINGS   Sept.  26 


Acacia 

Cresson 

Doctor  Jack  Pot... . 

ElktonCon 

El  Paso 

Findlay 

Gold  Sovereign 

■     cle 

Granite 

Isabella      

Jack  Pot        

Jerry  Johnson 

Mary  McKlnney.. . 

Portland 
Vindicator   ........ 


TORONTO 


Adanac 

Bailey 

Chambers  Eerland 

Conlagas  

La  Rose 

Peterson  Lake.  .    . 

Right  of  Way  .  . 
Superior. . . . 

T   A  Hudson  Bay. . 

Tcmiskamlng , 

<t -Lor , 

■-.ten , 

Dome  Lake 

Foley  O'Brien 



Jupiter , 

Mclntyre 

Newray 

i '  ■        Ci  "wn. . . . . . 

Vlpond 

West  Dome 


Name  of  Comp. 

Clg. 

Alaska  Gold  M 

133 

Alas!  a  Juneau 

7; 

Ani.Sm  &Ref.,coni  . 

113) 

Am.  Km.  &  Ref.,  pf. 

115  j 

Am.  Sm.  Sec.  pf.  A 

95 

Ara.Sm.Secpf.  B, 

s:: 

Am.  Zinc 

13 

Am.  Zinc,  pf 

77 

'17 

Ratopllas  Min 

i 

Bethlehem  Steel .  .  . 

56S 

Bethlehem  Steel,  pf. 

135 

Butte  &  Superior. 

64| 

Colo.  Fuel  &  Iron. 

58 ! 

Crucible  Steel 

!)■_' ! 

Dome  Mines 

241 

Federal  M.  A  S. . 

16 

Federal  M.  4  S.,  pf. 

4(1 

Great  Nor.,  ore  ctf 

14] 

Greene  Cananea. 

51  j 

Homestake 

133 

Inspiration  Con..  .  . 

6": 

International  Nickel 

53 : 

ttennecott 

55  i 

Lackawanna  Steel. 

84J 

Miami  Copper 

40; 

NaflLead.com 

National  Lead,  pf... 

114; 

Nev.  Consol 

23 

Ontario  Mln 

Quicksilver 

Quicksilver,  pf 

4! 

Republic  IAS.  com.. 

69! 

Republic  IAS.  pf. .  . 

1103 

Sloss-Sheffleld 

59 

Tennessee  Copper.  . 

24: 

Utah  Copper 

96  I 

U.  S.  Steel,  com 

115 

U.S.  Steel,  pf 

121 

Va.  Iron  C.  A  C. .  . 

50 

N.  Y.   CURB 


Beaver  Con 

Buffalo  Mines 

Butte  &  N.  Y 

Butte  C.  &  Z 

Caledonia 

Can.  Cop.  Corpn. 

Cashboy 

Cerro  de  Pasco .    . 

Con.  Ariz.  Sm 

Con.  Coppermlnes. 
Con.  Nev  .-Utah. 

Crystal  Cop 

First  Nat.  Cop...  , 

Florence 

Gold  Held  Con . 

Goldfleld  Merger.. 

Granite 

Hecla  Mln 

Howe  Sound. 

Jerome  Verde 

Joplin  Ore  &  Spel 

Kerr  Lake 

Magma 

Majestic 

McKinley-Dar-Sa. 

Mother  Lode 

Nevada  Hills 

N.  Y.  &  Hood 

Nlpisslng  Mines.. . 

Oro 

Ray  Hercules 

Rochester  Mines. . 
St.  Joseph  Lead. . . 
standard  S.  L 


Success 

Tonopah 

Tonopah  Ex 

Trlbullton. . . 
United  Verde  Ext... 

United  Zinc 

White  Knob,  pf 

White  oaks 


Name  of  Comp. 

Bid 

4! 

107 

68  i 

Ariz.  Com  .  1 1  Th 

12; 

Bonanza. 

.38 

Butte- Ballaklava.  . . 

13 

Calumet  A  Ariz.. .  . 

76 

Calumet  A  Hecla.. 

5S5 

Centennial 

19 

68! 

Daly  West 

93'. 

14i 

25 

Indiana 

3 

Island  Cr'k,  com.. 

42! 

Island  Cr'k.  pfd.. . . 

90 

Isle  Rovate 

36 

6J 

13', 

La  Salle. 

l  | 

Mason  Valley 

4i 

15  j 

Mayflower 

23 

New  Arcadian 

7'. 

Mew  Idrla     

16 

North  Butte 

23 

North  Lake 

>Jlbwav 

11 

31d  Colony 

Did  Dominion 

70! 

Osceola 

953 

putney 

913 

St.  Mary's  M.  L.  .. 

8Si 

Shannon 

9i 

Shattuck-Arlz 

32; 

Superior 

17! 

Superior  A  Bost. .  .  . 

5! 

U.S.  Smelting 

77 

U.  S.  Smelt'g.  pf 

521 

4 

65 

5 

13 

BOSTON  CURB     Sept.26 


Rln^ham  Mines. .  .  . 

Boston  Ely 

Boston  &  Mont.    . 
Butte  &  Lon'n  Dev 
Calaveras 
Calumet-Corbln.. .  . 

Chief  con     

Cortez 

Crown  Reserve 

Davis-Daly 

Eagle  &  Blue  Bell. 
Houghton  Copper. 
Iron  Cap  Cop  .  pf 
Mexican  Metals 
Mines  of  America. 
Mojave  Tungsten. 
Nat.  Zinc  &  Lead 
ada-Douglas.  .  . 

New  Baltic 

New  Cornelia 

Ohio  Copper 

Oneco 

Raven  Copper 

Rex  Cons 

Rilla 

Yukon  Gold 


4& 

1 

1& 


ILast  Quotations. 


Monthly   Average  Prices  of  Metals 

SILVER 


Month 

New  York 

London 

1914 

1915 

1916 

1914 

1915 

1916 

January.  .  . 
February. . 

March 

April 

May 

June 

July 

AUBUSt.  .  .  . 

September 
October...  . 
November- 
December.  . 

56 .  572 
.57  50b 
58  067 
58  519 
58   175 
56.471 
54.67S 
54 . 344 
.".3  2:  in 

.511   H.54 
49  082 
49 , 375 

48  S.55 
48  477 
50  241 

50  250 
49.915 

!'l    II  11 
47    819 

47  163 

48  680 
19  385 

51  714 
54   971 

56  775 

.57   9*3.5 
i.l    115 
74    269 
65  021 
0  ■  940 
6G   OS  1 

26    553 

26  573 
26  788 
26   958 
26    71)4 
25  948 
25   219 
25  978 

23    199 
22 . 703 

-'      ' 

22  731 

22  753 

23  70S 
23    7119 

23   92.5 
2.5   1194 
26.373 

26  960 

26  975 

27  597 

30  662 

31  198 

Year 

54    Sll 

49  6S4 

25.314 

23  675 

New  York 

London 

Month 

Electrolytic 

Standard 

Electrolytic 

1915 

1916 

1915  1    1916 

1915 

1916 

Jan 

13  641 

24 . O0S 

60.756|  88.083 

65  719 

116.167 

Feb.  . 

14.394 

26  44(1 

63  494 

1112    667 

133.167 

Mar.. . . 

14.787 

26.310 

107.714 

136.00(1 

April. . 

16. Sll 

27   89.5 

7.5   096 

124.319 

* 

137. 3S9 

May.  .  . 

18.506 

28   625 

77   60(1 

135  457 

152  522 

June.  .  . 

19   477 

26  6111 

82   .574 

112  432 

95.333 

137  455 

July.... 

18.796 

23.865 

76.011 

95   119 

91.409 

12.5   .5(1(1 

Aug — 

16  941 

26.120 

68   673 

110  283 

82.333 

126.304 

Sept.  .. 

17  502 

68  915 

85-250 

Oct 

17  686 

72.601 

88  000 

Nov 

IS  627 

77    744 

93.273 

Dec  . . . 

20    133 

SO  773 

100  43 

Year. 

17  27.5 

New    York 

London 

Month 

1915 

1916 

1915 

1916 

January      

Februarv 

34.260 
37.415 
48.426 
47 . 884 

III     288 

37.423 
34  389 
33   125 
33  080 

3.8  779 

41.825 

42   717 
50.741 
51.230 
49    125 
42   231 
38    ,5111 

38.565 

1.56.550 
176  925 
ISO. 141 

166  225 
162  675 
167.636 

167  080 
151.440 
152.625 
151.554 
167  670 
167.000 

175.548 
181. 107 

April 

199.736 
196.511 

September 

December 

163  960 

New   York 

St.    Louis 

London 

Month 

1915 

1916 

1915 

1916 

1915 

1916 

January-  . . 
February. . 
March 
April 

May 

June 

July 

August.    .  . 
September . 
October.. 
November 
December.. 

3.729 
3.827 
4  053 
4  221 

4  274 

5  932 
5.659 
4.656 
4  610 

4  600 

5  155 
5  355 

5.921 
6.246 
7.136 
7.630 
7  463 
6  936 
6  3.52 
6.244 

3.548 
3.718 

3  997 
4.142 
4.182 
5.836 
5.531 

4  520 

4  490 
4.499 
5.078 

5  266 

5 .  826 

6  164 
7.375 
7 . 6.55 

7  332 
6  749 
6.185 

I,    1188 

18.606 

19  122 
21   883 
21    094 

20  347 

25  170 
24.611 
21.946 
23.151 
23  994 

26  278 
28.807 

31  167 
31.988 

34.440 
34  368 

32  967 
31    011 
2S.137 
29 . 734 

Year. .  .  . 

4  673 

4.567 

22  917 

Month 

New  York 

St.   Louis 

London 

1915 

1916 

1915 

1016 

1915 

1916 

Jan 

6  386 

16   915 

6.211 

16,745 

30.844 

89    81(1 

Feb 

8  436 

IS  42(1 

8  255 

18  260 

39,819 

97   762 

Mar 

8.541 

16.846 

8,360 

16.676 

44  141 

95  048 

April... 

10  012 

16,695 

9  837 

16   .52.5 

49 , 888 

99   1156 

May  .    . 

14  781 

14  276 

14.610 

14    106 

68.100 

94  217 

June. . . . 

21    208 

11   752 

21   038 

11    582 

100,614 

68  591 

July 

19.026 

8,925 

IS  S56 

8.755 

97,250 

50  750 

Aug 

12,781 

8  730 

12.611 

8.560 

67.7S6 

51    587 

Sept 

13,440 

13.270 

67.841 

Oct 

12  800 

12  596 

66  536 

Nov 

15  962 

15  792 

SS.409 

Dec 

15  391 

15.221 

89.400 

Y'ear  . 

1 3   230 

PIG    IRON    IN    PITTSBURGH 


Montb 

Bessemer! 

Baslcl 

No.   2 

Foundry 

1915 

1916 

1915 

1916 

1915 

1916 

January   .  . 
February,  . 
March  ,    . 
April       .  . 

May 

June 

July 

August,  -  .  . 
Septembei . 
October... . 
November. 
December.. 

514.59 
14.55 
14.55 
14  55 
14.61 
14.70 
14  94 
16  01 
16,  S6 
16  95 
1  1   57 
19  97 

$21.60 

21,16 
21.81 
21 .  65 
21    78 
21   95 
21   95 
21   95 

SI3    4.5 
13  45 
13,45 
13,45 
13  60 
13.67 
13.91 
15.31 
15.95 
15.96 
16.47 
18    It 

818  78 
1 S  93 
19,20 
IS, 95 
19   11 
18  95 
18  05 
18.95 

$13,90 
13,90 
13.95 
13,95 
13  83 
13.77 
13  68 
14.75 
15.70 
15.80 
17.20 
18.95 

$19.70 

19.51 
19    45 
19.45 
19   58 
19  34 
pi  20 
19  2.5 

Year  .  .  . 

SI. 5    82 

S14.76 

SI 4  9.5 

tAs  reported  by  W.  P.  Snyder  &  Co. 
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MetoM^rglcall  Worfis  Tramways 


I'.v  W.  C.  Capkon*   lnd  C    R.  Kuzell| 


SYNOPSIS — Steam  locomotives  are  in  mosi 
eral  usi    in  metallurgical  /riant  service  becav 
their  complett   utility  on  ail  tracks.    Electric  loco- 
motives partly   mah    up   their  deficiency   in   this 
respect  by  using  crab  or  reel  attachments  to  supply 
traction  over  tracks  lacking  power  supply.     ' 
pressed-air  locomotives,  though    well  adapted   to 
intermittent  s<  mice,  have  an  efficiency  of  only  18% 
in  the  utilization  of  their  power.     Gasoline 
motives  here  a   low  first   cost,   but  are   not   well 
adapted  to  intermittent  service.    Cars  used  for  all 
oj   metallurgical  service  detailed:  operating 
costs  i  ompared. 

In  writing  this  article  descriptive  of  tramways  our  aim 
is  to  limit  its  scope  to  tramways  found  at  metallurgical 
works.  It  has  to  do  with  the  current  practice  in  inter- 
departmental haulage  in  metallurgical  works  of  various 


!-.  hut  it  must  be  remembered  thai 
such  a  comparison  i-  by  no  means  absolute,  becausi 
two  systems  or  tramming   layouts  can   possibly  be  alike 
or  have  exactly  the  same  work  to  perform.    The  data  for 
this  paper  alh   all   furnished   by  officials  of 

the  companies  whose  equipmenl  i-  described.  Our 
requests  for  various  information  were  very  courteously 
and  painstakingly  complied"  with.  Sincere  thanks 
due  to  those  gentlemen  who  have  so  willingly  allowed 
descriptions  of  their  equipmenl  an. I  their  records  to  be 
put  into  print  and  even  compared  with  others. 
•  Selection  of  equipmenl  for  tramways  is  governed  bj 
the  conditions  met  with  in  individual  cases  and  is  usually 
a  separate  problem  for  each  installation.  One  system 
cannot  be  installed  in  exactly  the  same  manner  at  two 
plants  and  produce  identical  results  unless  conditions 
happen   to   be   similar.      Features   of   several   succi 

systems   suited    to   meet    the    need-   of   a    pro] I    new 

can   be  combined  into  a   harmonious!} 


10%-TON,  20-IN.  *",.u;e 

Figs.  1  and   2  

kinds  and  of  different  magnitudes.     The  field  is  so  large 
and  comprises  so  many  different  mi  of  engines, 

motors  and  cars  "thai    space  limits  the  thoroughnes 
description.    Undoubtedly  there  arc  installations  embrac- 
ing interesting  features  which  could  ha  i 
in  this  paper,  but  which  did  not  happen  to  come  under 
our  observation. 

Operating  eo<ts  have  been  rather  difficult  to  obtain, 
i.illy  on  a  comparable  basis,  hut  enough  ha'.. 
presented  to  show  the  wide  variation  according  to  condi 
tions  and  to  the  size  of  the  system.     An  attempt  ha-  also 
been   made  to  compare   the  opera! 
-y>tenis  a1  similar  plants.     Figures  of  this  kind  arc  always 

•Assistant      chief      engineer.      Washoe      Reduction      Works. 
Anaconda,  Mont. 

.-Metallurgist,    Washoe   Reduction    Works.    Anacon 


PIG.  2.    30-Ti  'X.   36-IN.  GAGE 
ting   Light  and  heavy  desig 

and    economically   operating  unit,    hence    the   adva 

of   studying  that    which   op.  where. 

power  available  at   the  lea-'    • 
unit   of   power  i  .    drawbar  pull   will    usually 

le    thi'    kind  d    the    details    will    be 

decided  by  the  particular  service  ti  Some- 

times,  however,   safety,  util  .man.! 

the  ive    power    that    does    not    fui 

drawbar  pull  at  the  lowest  Assuming 

the  -  the  -am.  .   I 

ary  with  plant  location  are  cosl  of  fui  I, 
ation    and    upkeep.       Om 

o     .heap   coal,   am  I 
ie  power,  another  of  .heap  gasoline 
smelteries  have  to  contend  with  higher  i 
supplies  than  the  metallurgical  works  i  Any 


(ill 
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oue  of  these  advantages  or  disadvantages  should  influ- 
ence the  selection  of  the  kind  of  locomotive  and  the  whole 
training  system. 

The  use  of  steam  Locomotives  is  widespread.  There 
are  many  variations  met  with  in  design,  weight,  track 
gage,  etc.  Fig.  1  illustrates  a  LO^-ton  engine  used  in  a 
New  England  plant  that  utilizes  a  very  narrow  track 
gage.  Fig.  2  shows  a  much  heavier  type,  common  in 
Middle  Western  steel  plants.  This  particular  one  is 
also  adapted  to  a  uarrow-gage,  36-in.  system.  Fig.  •'! 
shows  a  low.  comparatively  light  engine  used  on  a  stand- 
ard-gage system  in  a  Nevada  copper  smeltery.  Its  two 
main  features  are  its  small  height  of  only  (i  ft.  li  in.  above 
rails  and  its  short  wheelbase  of  only    1   It.  (i  in.     These 
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FIG.    3.     12-TON    STANDARD    GAGE    STEAM     LOCOMOTIVE 

illustrations  serve  to  show  the  flexibility  in  design:  one 
may  bave  a  Large,  heavy  engine  on  a  narrow  track,  a  light 
and  small  engine  on  a  wide-gage  track,  or  vice  versa. 
'Table  1  presents  comparative  data  on  several  typical 
steam-engine  tramming  systems  at  plants  situated  at 
widely  distant    points  : 


TABLE   1      STEAM   LOCI 

MOT 

VES  Cn* 

r  DATA 

Location 

No.  1 

No    2  Con- 

No.  3 

X,,.   t 

X.i.  5 

of  Plant 

Pittsburgh 

neeti 

■hi 

[llinoia 

Nevada 

Illinois 

Gage  of  tracks. , 

23-in 

20-in. 

36-in. 

Standard 

36-in. 

Number     of     en- 

38 

;; 

22 

(i 

1 

W'ittlit  of  engines 

2(1-21    tons 
7-8  tons 
3-261  tons 
3-16  tons 
3-12  tons 

10;  ton 

0-24  tons 
6-30  tons 

7-10  tons 

Variable 

up    to     17 

1  1  tons 

i  i >-i  Hi  engines 

$2,500  to 
$4,500 

S2.51HI 

$4,500  to 
$7,000 

i  Largest  i 
$1,000 

$2,300 

Durability  of  en- 

Said  to  be  sat 

1  Im     ha 

been 

Will  serve 

i  Overhauled 

Has  nut 

'OlHS 

isfactoi  s 

for  16  mo 

heel,  ill 

s      yr. 

and 

24  hr.  pel 

shows 

little 

day  before 

very 

depreciation 

being  ove 

r- 

llllie 

hauled 

Com  of  engine  up- 

keep per  day.    .. 
Coal    burned   per 

SI   :i7 

SO  77 

$3   72 

2!  tons  pel 

$6  84 

1  ton  per 

$2   23 

|    lull 

i  to  14  Ions 

:  t.ni  p. 

shift 

day 

day 

pel  day 

day  lApprox.) ... 

$1    511 

S3  17 

$1    5(1 

S5   50 

SI    511 

Total  cost  per  ton 

\.,i  avail- 

$0  0551 

so  099 

h  raled 

Not  availabli 

si  i  023 

able 

t  per  ton 

Not  avail- 

so 086 

$0.4'  6 

mile 

Not  availabli 

so  084 

able 

Improvements  in  the  design  of  the  electric  motor  and 
in  its  applications  to  haulage  make  the  electric  locomo- 
tive a  close  competitor  of  the  steam. 

Perhaps  the  principal  disadvantage  of  the  electric 
locomotive  is  its  lack  of  complete  utility  as  compared 
with  the  steam  engine.  The  latter  can  go  almost  any- 
where in  a  surface  plant  where  two  rails  can  he  laid,  while 
the  former  must  always  he  connected  with  the  source  of 
electric  power  or  must  carry  its  power  in  storage  batteries. 
For  entering  places  where  the  rails  are  not  equipped  with 
either  a  trolley  wire  or  third-rail  system,  special  modifica- 
tions of  the  electric  Locomotive  have  been  made  such  as 
those  with  the  "crab"  attachment  and  the  "reel"  attach- 
ment. The  former  permits  the  locomotive  to  stand  on  the 
track  served  by  trolley  wire  or  third  rail,  and  to  pay  out 


a  cable  ami  honk  to  reach  the  cars  to  he  moved.  The 
latter  carries  an  electric  conductor  cable  on  a  reel  which 
can  be  attached  to  a  convenient  point  on  the  trolley  wire 
ur  third  rail  and  thus  furnish  power  to  the  locomotive  as 
it  proceeds  along  some  uneleetrified  portion  of  the  system. 

The  storage-battery  motor  has  all  the  utility  of  the 
steam  engine  and  makes  no  smoke  nuisance,  hut  has  the 
disadvantage  of  inefficiency  in  the  use  of  power,  which 
so  far  has  prohibited  its  extensive  application  in  tram 
ming  operations. 

The  electric  locomotive  can  he  designed  to  meet  almost 
any  requirement  in  haulage  problems,  and  the  variations 
in  use  are  numerous.  Fig.  1  illustrates  a  25-ton  standard- 
gage  locomotive  used  at  the  Cleveland  ore  docks  for  han- 
dling ore  cars.  Current  at  250  volts  i<  supplied  from  a 
third  rail  laid  between  the  tracks  and  completely  insu- 
lated. Such  a  locomotive  cost<  in  the  neighborhood  of 
$7,000. 

Fig.  5  shows  a  2-J-ton  locomotive  used  for  hauling 
30-ton  slag  -ladles  at  Great  Falls,  Mont.  It  receives 
500-volt  current  either  from  a  third  rail  at  the  end  of  the 
ties,  or  by  a  pantagraph  trolley  from  an  overhead  wire. 
It  carries  a  special  compressor  and  compressed-air  storage 


FIG.  4.     25-TON  LOCOMOTIVE  FOR  HANDLING  ORE  CARS 

tanks  for  use  in  dumping  ladles.  Such  a  locomotive  costs 
about  $1 1 .500. 

Fig.  0  shows  an  18-ton  unit  for  copper-smeltery  work 
in  the  Southwest.  It  carries  air-brake  equipment  and 
a  special  pantagraph  trolley.  It  is  build  for  standard 
gage.     Its  price  is  about  $4,500. 

Fig.  "i  shows  a  10-ton  machine  used  at  Great  Falls, 
Mont.  It  is  equipped  for  third-rail  operation  and  carries 
air-brake  equipment  together  with  air  equipment  for 
operating  discbarge  gates  on  specially  designed  hoppered 
cars.    Such  a  machine  costs  about  $4,000. 

Electric  locomotives  using  alternating  current  are  by 
no  means  common.  Fig.  8  shows  a  0-ton  locomotive  built 
for  a  South  American  copper-smelting  works.  Tt  is  built 
for  a  30-in.  gage  and  carries  a  three-phase,  60-cycle  220- 
volt  induction  motor  geared  to  one  axle  only.  The  approx- 
imate price  of  this  locomotive  is  $2,200. 

In  addition  to  the  kinds  of  locomotives  shown  in  the 
foregoing  illustrations,  there  are  in  service  in  metallur- 
gical works  many  electric  locomotives  that  were  originally 
designed  for  mine  service.  Occasionally  they  are  found 
equipped  with  cable  reels  and  the  like  to  enable  them 
to  work  oyer  uneleetrified  portions  of  the  tramway. 


October  7,  L916 


ENGINEERING   AND   MINING   JOURNAL 


An  electric  I lotive   thai    seems  to  be  coining  into 

service  particular!}  to  meei  special  conditions  is  the 
storage-battery  type,  h  is  expected  thai  its  now  uarrow 
field  of  usefulness  will  considerably  broaden  as  sto 
batteries  are  developed  to  a  poinl  of  greater  efficiency. 
Fig.  9  shows  a  25-ton  locomotive  aged  ;n  a  Boston  indus- 
trial  works.     It  is  equipped  with   110-volt  motors,  the 


1 

-    A  very  large 
installation  is  in  opi    il       a1    Lnai  onda,  Mont.     I 

I  thai  compressed-air  locomotives  are  used  ai  these 
works  more  i  ai   anj 

other  works  in  the  woi  Id.     I  t  12  mi. 

age  track   laid  with  60-lb.   rails.      I 


FIG.    5.    25-TON    LOCOMOTIVE    EQUIPPED    Willi  PIG    6.     18-TON    LOCOMOl  PPED    WITH    SPECIAL 

COMPRESSED-AIR  TANKS  PANTAGRAPH   TROLLEY 

Figs.   5  and  6 — Contrasting  special- types  of  electrii 


FIG.   7.     10-TON  LOCOMOTIVE  OF  FIG.  8.     9-TON  ALTERNATING-CUR-         FIG.    9.     25-TON    STORAGE-BATTERY 

UNUSUAL  DESKiN  RENT  INDUCTION  MOTOR  LOO 'MOTl  V  I : 


15-TON  COMi'KESSED-AIR  LOCOMOTIVE 


current  being  supplied  by  18  cells  of  ironclad-t]  pi     tora 
battery.    It  is  equipped  with  hand  brakes.    Its  cost  is  in 
the  neighborhood  of  -$1,000. 

A  number  of  mines  are  said  to  bi 
storage-battery  loco  of  small  sizes  for  their  haul- 

age wm-k.  but  as  far  as  known  they  have  not  yet  come 
into  service  in  metallurgical  works. 


-Tl  IN     I.'  lO  IM(  'TIVi:    AND 


all  included  in  an  area  aboui  1'J  mi.  square.    The  mini- 
mum radius  of  curvature  is   10'.  and  the  heavi 

•  .  .    Tl  e  loi  ■■ 
15-ton  engh 

I  iects  the  san         would  be 
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thief  difference  being  that  the  cylinders  are  ribbed  in 
order  that  they  may  the  more  rapidly  absorb  heat  from 
the  atmosphere,  instead  of  being  lagged  to  prevent  the 
loss  of  heat  as  is  the  ease  with  steam  locomotives.  Com- 
pressed air  at  900  lb.  pressure  is  distributed  by  pipes 
to  40  locomotive-charging  stations  well  placed  through- 
out the  works.  The  air  is  compressed  in  the  main  power 
house  by  three  4-stage  cross-compound  compressors  and 
one  3-stage  triple-expansion  compressor. 

The  service  performed  by  these  locomotives  is  extremely 
intermittent,  requiring  three  to  four  hundred  stops  per 


charging  stations.  Extreme  cold  weather  further 
decreases  the  efficiency  of  the  air  engines  just  at  a  time 
when  there  is  an  increased  demand  for  power  to  move 
frozen  cars.  Consequently  the  work  performed  by  an  air 
engine  is  considerably  impaired  in  winter  weather. 

The  use  of  the  internal-combustion  engine  as  the 
motive  power  for  industrial  locomotives  is  being  devel- 
oped, and  a  number  of  manufacturers  have  them  on  the 
market.  Mining  companies  are  using  them  in  many 
instances,  but  they  are  employed  only  in  isolated  cases 
about  metallurgical  works.     The  first  cost  of   such  an 


FIG.    12.    GASOLINE    MOTOR    READY    FOR    SERVICE 


FIG.  13.   MOTuK  HOUSING  REMOVED 


FIG.    14.    SIDE-DISCHARGE   FURNACE   CHARGE   CARS 

engine  per  shift  of  eight  hours.  The  compressed-air 
engine  seems  to  be  particularly  adapted  to  such  service, 
as  it  is  capable  of  rapid  starting  and  stopping.  The 
principal  objection  to  the  use  of  the  compressed-air  loco- 
motives is  their  low  efficiency  in  the  utilization  of  power. 
The  ratio  of  the  indicated  power  per  cubic  foot  of  free 
air  used  by  the  locomotive  cylinders  is  about  18%  of 
the  indicated  power  of  the  compressor  steam  cylinders 
l*r  cubic  foot  of  free  air  compressed.  This  ratio  is 
actually  less,  owing  to  the  leakage  of  air  from  pipes  and 


FIG.    15.     ROLLING    SIDE-DISCHARGE  V-TTPE  CAR 

installation  should  be  small  because  each  locomotive  is 
a  self-contained  power  plant  in  itself.  The  high  efficiency 
of  the  gas  engine  is  quite  an  appealing  feature,  especially 
where  gasoline  or  engine  distillate  can  be  obtained,  at 
low  prices.  The  nature  of  this  type  of  engine,  however, 
docs  not  seem  to  make  it  easily  adaptable  to  the  demands 
of  frequent  starting  and  stopping  characteristic  of  metal- 
lurgical works  tramming  service.  Even  if  frequent 
starting  and  stopping  could  be  perfectly  accomplished  by 
means  of  a  clutch,  it  would  be  necessary  to  run  the  engine 
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while  idle  during  stops,  and  this  method  of  operation 
would  in  practice  undoubtedly  resull  in  the  speeding  of 
the  engine,  thereb  I  ael.     Figs.  12  and   13  show 

a  gasoline  locomotive  v  ith  and  without  it-  bousing.    The 

latter  view  gives  - •  idea  of  the  mechanism  to  I"'  kepi 

in  shape. 

The  tramway  cars  are,  almosl  withoul  exception,  of 
steel  construction.  They  mu.-t  be  designed  for  easy  and 
rapid   emptying  and   are    tl  the    botton 


FIG.    16.    BOTToM-LUSClIAIIGI-:    ('AILS 


load  whi  ho\< M.     It  may  be  dumped  on 

n  in  motion  it  is  held  in  it- 
bj  meaus  of  a  'ham  in  eai  h  i  orner.    Th 
well  adapted  for  the  handling  of  refuse  to  the  dump  or 
i  ial  tn  disi  hi  piles. 

The  bottom  dump  cars   in    Pig.    16  are  shown  loaded 
with  run-of-mine  coal  being  transferred  to  furnace-supph 

iterial  such 
that  are  cleaned    ip  a  ound  a  furnai  i  th   larger 

discharge  gates  mu  A  fairly  sal 

somewhal  clumsy 

thai   are  and   a   ratchel 

di  up  with  a  bi 

means  of  a  catch. 

The  i  ars  shown  in  Figs.  I">.  L6  and  L8  are  also  suitable 
for  the  i  on  of  fine  material  that  is  wel  or  thai 

is  do1  too  fine  to  be  blown  away  by  the  wind,  such  as  jig 

and   table  concentrates.     Another   for f  such   ear  i- 

shown  h\  dimensional  outline  in  Fig.  19.  li  is  larger 
than  the  others,  having  a  capacity  for  13  tons  of  concen- 
trates, and  it  has  two  di  ite  clean 
dischargi 

of    dusl 
requires  al  leasl   partly  inclosed  on  top.     A 


((©J   14" Wheels  'Us J)      I    "l?   i       ' 
|*-.   i'-Bjf  --  A 

6'-a 

Blast-  Furnace    Charging  Car 

Fig.  17 


I3-I0i  i 

— ie'-3i" 


13-IOk  OverDrawheads, 

Over  Dratvheads,  Atlas >• 

Concentrates  Car 
rig.  19 
FIGlS.   17  TO  20.     TYPES  OF  SN  Ml.  CARS   USFO    IV   TH      01   ERATION   OF  SMELTING    WORKS 


Calcine  Car 
Fig.  20 


discharge,  lateral-gate  disi  liarge  or  rolling  "U"  type.     For 

lumpy  material  the  gat  -  an   necessarily  as  large  as  design 

will  permit.     Fig.  1  I  -hows  a  familiar  type  of  side-dump 

furnace  charge  car.     Such  cat    ■  an  be  made  to  disi 

on  either  side  by  simply    raising  up   the  oppi 

This    may   be   accomplished    bj    ham!    with    the   aid    of 

a  bar,  hut  the  cars  shown   in  the  illustration   an 

by    means    of    a     con  cylinder     suspended 

from  a  traveling  trolley  at  the   furnace.      Fig.    li    is  a 

dimensional   outline  of   a   similar  car  used   at    another 

works. 

Pigs.   L5  and  18  illustrate  the  rolling  "l""  : 
side-discharge  car.     It  has  no  gates  and  discharges  its 
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freely  moving  and  at  the  fame  time  tightly  fitting 
discharge  gate  is  also  essential.  Such  materials  as  dried 
or  calcined  fine  concentrates  ami  flue  dust  require  ears 
of  this  type.  Figs.  20  and  21  illustrate  the  commonly 
used  form  of  ear.  The  top  is  not  entirely  closed,  just 
enough  of  a  hole  being  left  in  the  top  to  enable  the  train- 
men to  spot  the  ear  under  the  loading  chute  without  using 
time  to  attain  accuracy.  Fig.  22  shows  a  more  recent  and 
improved  design  in  calcine  ears.  It  has  large  capacity 
(about  15  tons  net),  is  equipped  with  air  brakes  and 


partly  eliminate  the  dusting  while  loading  the  cars  shown 
in  Fig.  21,  their  tops  were  remodeled  as  indicated  in 
Fig.  23.  To  overcome  the  disagreeable  fumes  made  while 
dumping,  the  ear  shown  in  Fig.  22  has  been  remodeled 
with  a  new  discharge  gate  that  permits  of  its  being  tele- 
scoped by  a  vertically  movable  collar  set  in  the  closed  top 
of  the  receiving  bin  or  hopper  over  the  smelting  furnace. 
Cars  for  the  transportation  of  metals  are  usually 
designed  to  suit  the  particular  needs  of  the  individual 
service.     Such   ears  generally   take   the  form  of   heavy, 


FIG.    22.     15-TON   CALCINE    CAR 


FIG.    23.    REMODELED    TOP   OF   CALCINE    CAR 


'ENHEARTH    CHARGING    R 


>.IED    ON  SPECIAL  CARS 


pneumatic  disi  and  is  of  splendid  construction 

bout. 

of  flotation  c :entrates  has  confronted  the 

smelteries  with  the  problem  of  how  best  to  transport  such 
i  !  a  ter  H  is  dried  or  calcined.     In 
the  latter  case  it  n  temperature  of  900:    P.  or 

more,  and  to  say  thi  ery  wild,  as  it  will  flow 

like  water  and  find  its  way  through  the  finest  holes.     In 
the  loading  and  unloading   of  the  ears  dense  clouds  of 

E    fumes  and  dust  are  liberated,  causing  co 
able  discomfort  to  all  persons  in  the  vicinity  and  further- 
more causing  a  loss  of   iiiu  -   that   is  appreciable.     To 


massive  trucks  owing  to  the  great  weight  and  small  bulk 
carried.  A  neat  ear  designed  to  transport  pigs  of  lead 
is  shown  in  Fig.  24.  The  special  charging  boxes  used 
in  charging  cold  metals  to  openhearth  furnaces  are  shown 
in  Fig.  25.  They  are  brought  before  the  charging 
machine  in  trains  of  massive  cars. 

Molten  smeltery  products  are  handled  in  either  lined 
or  unlined  vessels  according  to  the  cutting  effect  of  the 
molten  material  on  the  shell  of  the  vessel.  Molten  iron 
is  handled  in  a  brick-lined  ladle  ear.  Copper  matte  is 
handled  in  a  somewhat  similar  ladle  that  is  lined  with  clay 
or  that  may  be  unlined  if  made  of  heavy  east  iron  or  steel 
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and  if  operated  in  sui  h  a  waj  thai  the  iron  is  protei  ted 
from  the  washing  fitted  of  the  incoming  stream  of  molten 
metal.  Fig.  36  shows  shed  iron  ladles  thai  are  lined 
with  a  thin  coating  of  clay.  These  ladles  have  a  capacity 
of  L2  tons  of  molten  copper  matte.  A  differenl  type  of 
conveyance  for  molten  matte  is  a  large  brick-lined  tank 
car  so  arranged  thai  the  tank  can  be  tilted  to  transfer  a 
charge  to  a  converter. 

Fig.  -r.  shows  a  slag  ladle  of  300  •  u.fl    capacity.     It 
dumps  by  means  of  compressed  air.     [ts  whole  charge 


service  bi 

service  consisi  .,  , tin-  in  small  units 

:  19,  and  this  i-  even  more 

accentuatei 

$0,496.     A   I  tah  i  op  «  tramway,  on 

11 ',,,  '  ''■"  '  mentioned  service 

of  disposal  of  furnai  0184  per 

mile.     Electric  I 

I  ed  in  mm  h  laT  i 
laity  quantity  aboul   t*  i 


FIG.  24      CARS  FOR  LOADS  OF  PIG  LEAD 


FIG.   26.    LADLE   CARS  FOR   COPPER    MATTE 


FIG.    27.     30-TON    SLAG    LADLES 


FIG.    28      SMALL    BLAST-FURNACE    SLAG    i 


of  30  tons  of  slag  can  be  instantly  thrown  over  the  (lump, 
skull  and  all.  leaving  the  ladle  clean  for  the  next  trip. 

In  contrast  to  this  large  apparatus  are  the  small  pots 
used  at  a  lead  works,  which  are  shown  in  Fig.  28. 

Operating  Costs  of  Actual  Installations 

There  is  considerable  variation  in  the  cost  of  tramming 
a  ton  of  material  ill  different  metallurgical  works  on 
account  of  the  widely  differing  requirements  of  the  par- 
ticular smelting  process,  as  well  as  the  size  and  relative 
location  of  the  smelting  units.  The  cost  of  tramming 
will  always  be  high  in  works  in  which  materials  arc 
moved  in  small-sized  units  unless,  as   i  -  the 

case,  the  haul  is  a  fixed  one  with  steady  continual  traffic 
and  little  or  no  switching.  In  the  latter  ease  the  work 
may  be  so  well  defined  and  so  free  from  complications 
that  the  operating  cost  may  be  even  lower  per  ton  than 
in  the  case  of  a  much  larger  and  complicated  tramming 
system.  Examples  Nos.  2  and  5  in  Table  1  show  the 
decided  difference  in  cost  that  results  from  the  specific 
service  requirements  of  each  ease.  In  the  case  of  No.  2 
the  engine  duty  is  greater  per  load  and  per  day,  the 


\o.  5,  Table  1.    These  two  cases  probably  illus- 
trate the  extremes  that  may  be  found  in  operatic 

The'  cosl   of  operating   a  m   in  a 

metallurgical  works  could  not  be  obtained  by  the  author-. 

I  .  lit  of  a  mining  plant  thai   had  one  gasoline 

TABLE  2.     GASOLINE  LOCOMOTIVE  COST  DATA 

Gage  of  tracks,  ft 

\\  eight  of  1 motive,  tons. 


13.900 

Number  of  cara  in  train  6 

Weight  of  empty  tram  including 

Weight  of  loaded!  tive,  lb 

ge  tons  of  material  hauled  p<  -121 

105 

2  to  9 

$10  80 

rig  day,  lir 8 


Actual  train-operating  lat>  i 

'  per  gal 

,!idSO  50  per  gal 


TmH 

of  Material 

Mile 

SO  0256 

SO 

0060 

.0012 

SO  0413 

ts  available,  howevi    . 
figures  I  i  n  from  it  to  show  the  hat 

p  d    Table   2.       I 
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indicate  a  fair  tramming   cost,  especially  so  when   one  The  blast  furnaces,- of  which  5  are  240x44  in.  and  5  are 

considers  the  small  size  of  the  loads  and  the  severity  of  216s  1  I  in.,  lake  a  charge  made  up  of  approximately  8S« , 

the  grades,  of  ore,  10',  of  secondaries  and  2%  of  flux.    To  the  charge 

As  previously  slated,  tramming  conditions  are  different  is  added  12%  of  coke,  carrying  79.7%  of  fixed  carbon  and 

at  all  metallurgical  plants,  and  for  that  reason  not  only  18.2%   of  ash.     The  flue  dust   produced  represents  but 

is   it   difficult   to    discuss   comparative   efficiency   of   the  3.84%  of  the  charge,  the  values  carried  being  Au  0.031 

haulage  systems  in  use.  but  also  it  is  difficult  to  "find  costs  oz.,  Ag  1.44  oz.,  Cu  7.30%  and  S  10.1%,  as  against  Au 

that    are  fairly  comparable.      In   concluding  this  paper,  0.026  oz.,  Ag  1.25  oz.,  Cu  6.97%  and  S  12.8%  average  in 

however,  the  best  obtainable  comparison  of  costs  will  be  the  original    charge;  while  the  slag  carries  but  0.46% 

table  3.    comparative  cost  data  of  haulage  systems  copper  and  0.06  oz.  of  silver  per  ton.    The  matte  produced 

stmm                 Electric               Comp.  Air  contains  Cu  37.6%,  Fe  31.7%  and  S  25.6%,  with  Au 

Gage  of  track...-    standard             gtan,d%d    ...        ?^?dfd  0.165  oz.  and  Ag  6.80  oz.- per  ton. 

Weight  of  engines      Largest,   1,   tons       Small  13  to  17  tons,    15-17  ton  O                            r                    _      _ 

large  2b  tons           2-22  ton  ^\K  r0asters  handle  material  consisting  of  concentrates 

Weight     of     train  11-car    train,    150  20-car  train,  7o  tons  Average  90  tons  a 

loaded                tons  55%  and  crushed  ore  45%  ot  the  charge;  while  the  rever- 

No.   of  engines  in                                      13  small,  2  large         12  small,  1  large  '           .                                  .                    „         .    .              ,  ,       ,    „                    a 

daily  service         six  bera  tones  treat  a  mixture  of  calcines,  blast-iurnace  ilue 

impost  Large  «,000              Snia,.,S3,500;  large,  8^84,500;  lar,,,  ^    ^^    flue    ^    ^    ^    ,-„.    ,-,,4,,,      comprising 

Source  of  power ...   Coal                           Tj^ea^driven     ai?  by   ste'nTand  respect  i  Vcl  V  about  80%,  19%,  0.4%  and  0.6%  of  the  total. 

Durability    of    en-  General  overhaul-  G^™ti™^»e  GeneSf  ov&ng  Oil    fuel    iS  employed  to  the  extent   of   76  bbl.   per  toll  of 

gines...               img  once  per  two    once  per  two  years   once  per  year  charge,   the  feed  being  introduced  at  a  temperature  of 

Total  tonnage  175°  F.  and  at  a  pressure  of  75  lb.  per  sq.in.     The  con- 

hauledperday     .    3,955                          3,120                             14,124  .          r                                        lonnj. 

Total  tonnage  per                            _  verters  are  basic-lined  and  average  43.23  tons  ot  matte  per 

Coste0ieengme  up-  """'  blow,  with  a   vield  of   13. 11   tons  of  bullion.     The   blast 

Po«?rPeostiper  e„-  *  M                  *9  M                    $3  6°  pressure  em,. loved  is  13  lb.  per  stpui..  the  consumption  of 

ucinVnnn,,,,,     S0S"   <roal)        ** "''L'  " ''"' " " "'" '    *1425  (comp' air)  air  being  268,146  cu.ft.  per  ton  of  bullion. 

(feftjeTterifa     SO  M?                     3  S                       "!  g£  The    i'V''ri,?-'e    all:ll>S,S    °f    '"'''    tleated    ' '  -V    l1"'    Pkllt    'S   0S 

rpi          .     ,       „     ,     ,  ■  ,          ,          w    ,    „  follows:  Cu,  9.13%:  SiO,,  56%:  Fe,  8.1%;  CaO,  1%; 

presented.    Three  plants,  all  of  which  are  large  Western  -                   '        '   >         '   ./ 

J                   ,,                  i     ■            -i       •      i            t  ii       ;  „i  AloO,,  8.49?  :  S,  6.1%;  with  Au,  0.075  oz.  and  Ag,  3.4b 

copper  smelteries  employing  mute  similar  metallurgical  -    •         ' " '     '       /\                                  nnn,rr, 

,         ,            ,  '      ,  ,.           ,          ,    •  „        rpi      ,  oz.  per  ton.    The  bullion  produced  assays  99.24%  copper, 

processes,  have  I n  selected  lor  cost  comparison.     Ihese  '          .            ,  ,       ,,  '             .,                      '        "    ■ 

f,                ,       , ....                       •            ,                „  ix„  ,+„„_,  with  0.387  oz.  go  d  and  19.47  oz.  silver  per  ton. 

three  employ  different  tramming  systems — one  the  steam  __                 l 

locomotives,  one  the  electric  and  the  other  the  compressed- 
air.  The  first  plant  is  in  Nevada,  the  second  in  Arizona  Affim©rf<Emim  Fig  L>©fmdl 
and  the  third  in  Montana.  The  comparative  figures  are  T|u,  accompanying  table  gives  a  series  of  analyses  from 
given  in  Table  3.  authoritative,  original  sources,  of  representative  American 
'•*'■  brand-  of  pig  lead  at  the  present  time.  It  is  not,  however, 
DtDJ©©E&   IR©dltDa<cfta©2a  considered  advisable  to  identify  the  brands,  but  simply  to 

group  them  according  to  class. 

The  first  class,  which  we  have  designated  as  "extra- 

The  present  equipment  of  the  Copper  Queen  Eeduction  fine"   is  a  grouping  of  our  own,  including  lead  that  is 

Works,    situated   about    a    mile   west    of    Douglas,   Ariz.,  99.97%  fine  or  better.     In  certain  cases  these  leads  are 

includes  10  blast  furnaces,   3  reverberatory  furnaces,   9  produced  by  extra-refining,   including  electrolytic   refin- 

converter    stands    of    the    12-ft.    vertical    type,    and    16  ing  ;  in  other  cases  they  owe  their  high  purity  to  the  excel- 

MacDougall  18-ft.  multiple-hearth  roasters.    The  plant  is  lence  of  the  ore  from  which  they  are  smelted.    These  leads 

built  on  a  flat  site,  making  easily  possible  the  large  addi-  are  sold  for  corroding,  but  also  they  fill  some  special  needs 

tions  which  are  contemplated.     The  present  capacity  is  for  which  lead  as  nearly  chemically  pure  as  possible  is 

nearly  4,000  tons  of  ore  or  1,500  tons  of  charge  per  day,  required. 

and  about  1,000  men  are  employed.  Ordinary  corroding  lead  is  about  99.95%  fine. 

The  average  charge  is  made  up  of  ores,  72.7%  ;  eoneen-  Ordinary  desilverized  lead  ranges  from  about  99.85  to 

,9%;  limestone,  1.5%,  and  secondaries,  16.8%,;  the  99.919?    Pb. 

mixtures  being  made  in  pits,  from  which  the  charge  cars  Common   Missouri  lead    ('southeastern)    is   rather  nni- 

are  loaded  by  means  of  steam  shovels.    On  a  basis  of  1,146  form  with  99.90  to  99.92%  Pb,  or  about  the  same  as 

RECENT  ANALYSES  OF  AMERICAN   PIG  LEAD 

Ordinary 

. Extra  Fine Corroding       ■ — Ordinary  Desilverized — • Common  Missouri • 

Silver                                       0.0008       0.0004                         0  0005                             0.0003  0  0006       0.0106                         O  0070 

.       in.                                      none           none          0.0050        none          0  0010           0.0006  0.0003                              0  000S        none                             trace 

.iy..                            0.0130       ,s       0.0040       0.0077       0.0100           0.0045  0.0046       0.0060           0  0056    I  0  0132                         0.0030 

i                              0.0080       0.0032        none          0  0025       0.0040       0.0100           0.0500           0.0800       0.0794       0  1200           0.0750        none  0.0030. 

Copprr. .                                 none          0.0002       0.0010        none          0.0015           0.0006  0.0010                             0  0006       0.0600       0.0S00       0.0600 

Iron..                                          0.0010       l 7                            0.0010  0  0045                                0  0060                           0.0015 

Zinc     ....                                0.0019       0.0005                         0.0014  0.0040       0.0008       0  0040                               none 
Cobalt    and 

nickel..                                 none           none                             none  trace                            0  0080 

Lead 99.9700  1941      99.9875     99  9890     99.9775         99.9440         99.9050     99.9135     99.8655         99.9174     99.9102     99  9032     99.9175 

tons  of  charge  smelted   per  day  by  the  entire  plant,  the  ordinary  desilverized.    The  main  differences  between  these 

average  charge  smelted  per  furnace  day  was  374.8  tons,  classes  of  lead  are  the  higher  copper  in  the  Missouri  and 

yielding  an  averagi                              of  bullion  per  day.  or  in  some  eases  the  higher  antimony  in  the  Missouri  lead. 

20.84  tons  per  furnace                              aent  of  charge  was  which  renders  it  slightly  harder  and  especially  adapted 

at  the  average  rate  of  6.1  tons  per  man  per  shift.  for  the  rolling  of  sheet  that  is  to  lie  used  in  chemical  work. 
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SYNOPSIS — .1   discussion  of  thi  line 

metallurgy  and  some  of  the  improvements  that  may 
be  realized.  Zinc  burning  and  fume  collecting  are 
touched  upon,  and  ■  ■  minis  of  roasting  furnaces 
are  considered.  Improvements  in  distilling  fur- 
naces and  in  retort  making  at  ■ 

This  article  is  aimed  to  be  a  commentary  on  some  things 
that  are  and  a  speculation  respecting  some  things  thai  are 
not — yet — but  may  be.  I  am  expressing  myself  quite 
frankly  about  a  good  many  things  and  quite  positively 
about  some,  and  I  anticipate  that  there  will  be  many 
metallurgists  who  will  hold  different  opinions.  If  1  suc- 
ceed in  directing  thought  in  certain  directions,  even  to  be 
contradicted  and  disproved.  I  shall  at  least  have  done  all 
I  intended. 

Electrolytic  Zinc 

The  new  thing  that  is  must  engaging  attention  now  is 
hydrometallurgical-electrometallurgical  extraction.  1  be- 
lieve that  this  new  process  has  come  to  stay — that  sor 
the  concerns  committed  to  it  will  be  able  to  meet  the 
smelters  on  the  severest  terms.  But  it  is  not  going  to  be 
revolutionary.  It  is  not  going  to  put  the  smelters  out  of 
business,  for  it  is  only  under  favorable  conditions  that 
the  process  is  going  to  be  commercial.  These  conditions 
are  chiefly  cheap  power,  high  silver  and  lead  contents 
of  the  ore  and  good  extraction  of  the  zine.  No  one  com- 
pany is  likely  to  have  all  these  at  their  maxima,  but  there 
will  be  a  fair  number  that  can  strike  a  good  general 
average.  I  put  less  emphasis  upon  direct  zinc  extraction 
than  I  used  to,  for  it  has  become  clear  with  progress 
in  the  art  that  undissolved  zinc  may  be  burned  out  of  the 
residue  from  lixiviation.  but  that  adds  to  the  cosi  of  the 
process  as  a  whole,  and  high  zinc  extraction  by  direct  leach- 
ing is  to  be  aimed  .at  as  much  as  ever. 

Zinc  Burning 

The  treatment  of  this  residue  is  an  interesting  prob- 
lem that  nobody  has  yet  worked  out,  simply  for  the  rea- 
son that  it  has  had  to  be  put  aside  amid  more  pressing 
problems.    Given  an  ore  that  is  yielding   -  zinc, 

the  residue  may  assay  about  -.'0','  Zn,  but  will  be,  perhaps, 
only  about  one-third-of  the  weight  of  the  original  ore.  The 
first  idea  is  to  dry  this  mud.  mix  it  with  fine  coal  and 
burn  off  the  zinc  on  a  Wetherill  grate.  This  will  give  a 
fume  that  will  go  back  into  the  electrolytic  process  and  a 
sinter  that  will  go  to  the  lead-smelting  furnace,  the  silver 
content  going  partly  with  the  fume,  partly  with  the  sinter. 
Another  idea  is  to  smelt  directly  in  a  reverberatory  fur- 
Dace,  cooling  the  gases  therefrom  and  collecting  the  zinc 
fume.  Stilt  another  idea  is  to  smelt  in  an  electric  fur- 
nace, which  is  easy  if  the  zinc  is  to  be  collected  as  oxide. 
With  an  electric  furnace  the  volume  of  gas  to 
would  be  at  the  minimum  and  cooling  flues  and  filtering 
bags  would  be  much  smaller  than  in  other  cases.  Any 
of  these  things  can  be  worked  out.  It  is  simply  a  question 
of  what  is  the  cheapest. 


Speaking  of  Wetherill  •_  od  deal 

them  for  but 
simplj   as  a   n 

process  «  here   no     •  made   t llei  I    the  zinc 

oxide  of  the  n  quisite  whiteness  for  pigment.     1 1 

are  doing  this  to  win  zinc  fn  i 
charged  from  their  distilling  furnaces.     Those  residues 
contain  so  much  unburned  coal,  which  is  utilized  on  the 
Wetherill  grates,  that  it  is  a  cheap  process  and  one  that   i> 
commerciallj    worth   while.     Yet    it    i-   rather  a 

in   on  our  distilling  that    it    is   worth   while.      I;    is 
something  like  building  a  line  dr  .-  and  having 

a  lot  of  scavengers  recovering  mineral  by  huddling  the 
tailings  downstream. 
The  weak  point  of  the  Wetherill  grate  is  the  manual 
I   in  running  it.     It   is  abouf   I 
as  50  years  ago,  except  that    il  as   have  been 


section  <>k  steam-boiler  stoker  showing  a 
continuously  moving  grate 

altered  to  i  asures  and  in  some  works  it 

has  been  elevated,  so  that  less  labor  is  ae>  udling 

the  residuum.     I  wish  that  someone  would  try  mechanical- 
izing  the  Wetherill  grate.     The  process  is  nothing  - 
than  the  burning  of  fine  coal  with  a  partly  volatile  ash. 
The  burning  of  fine  coal  is  di  trav- 

grate.  One  is  shown  in  the  accompanying  illustra- 
tion. '  ily  imagine  something  of  that  sort  being 
used    for  zine  burn 

Fume  Collecting 

The  first  thi  When  done 

monlv,  by  passage  through  iron   pipes,  they  have   I 
very  ;  '"■  superficial  area.     W 

pass   through   steam    boilers   or   arrangen  i  a 
economize:  -  '  much  of  i! 

besidi  in  a  more  co 

plant?     I  understand  that  the  Rivet    S 


622 


ENGINEEKING   AND  MINING  JOURNAL 


Vol.  102,  No.  1! 


ing  Co.  is  working  this  nut  at  Florence,  Colo.  Of  course 
i  here  will  be  problems  in  preventing  deposition  of  the 
dust  and  fume  in  the  coolers,  especially  around  the  pipes, 
but  they  can  be  solved. 

After  the  gases  have  been  cooled,  the  next  thing  is  1" 
filter  them.  The  baghouse  is  the  conventional  thing, 
iind  there  is  no  doubt  respecting  its  economy  and  effi- 
ciency.  This  is  not  to  say  that  it  cannot  be  beaten.  Even 
now  Simon.  Buhler  &  Baumann  are  introducing  an  auto- 
matic, mechanical  bag-filtering  machine,  which  is  being 
tried  at  Palmerton,  Eillsboro  and  Bartlesville.  It  is 
much  more  compact  than  the  ordinary  baghouse  and  is 
claimed  to  be  much  more  economical  in  operation,  as  cer- 
tainly it  ought  to  be  if  the  upkeep  be  not  too  high. 

Who  can  say  what  part  the  Cottrell  system  may  not 
play?  What  is  the  reason  for  the  difference  of  opinion 
about  it  at  present?  At  the  International  smeltery  at 
Miami,  Ariz.,  it  works  with  as  near  perfection  as  anything 
can.  At  Florence,  Colo.,  where  it  is  being  used  in 
connection  with  the  zinc  burning,  it  is  an  object  of  "cuss- 
ing.'" I  understand.  Someone — I  have  forgotten  whom — 
has  told  me,  on  the  other  hand,  that  for  settling  zinc- 
lead  fume  it  is  fine;  that  even  the  lead  and  the  zinc  fume 
can  be  precipitated  separately.  I  am  inclined  to  think 
that  at  Miami  they  know  what  they  are  doing,  and  that 
in  other  places  where  the  Cottrell  system  is  not  acting 
well,  probably  it  is  not  being  managed  properly.  1  believe 
the  Cottrell  system  will  he  a  useful  thing  in  the  metal- 
lurgy of  zinc. 

1,'n  \stim:  Furnaces 

Our  zinc  smelters  ought  to  show  some  enterprise  about 
roasting  furnaces.  Where  acid  is  not  being  made,  they 
use  the  Brown,  Ropp  and  Zellweger — all  dating  back  near- 
ly 20  years  in  design  and  all  wasteful  of  fuel,  although 
fairly  economical  mechanically.  Where  acid  is  being 
made,  the  Hegeler  furnace  is  the  one  idea,  barring  a  few 
recent  examples  of  the  Spirlet,  The  Hegeler  furnace  is 
nearly  the  same  now  as  it  was  when  it  was  introduced 
(about  1882).  It  is  built  larger  and  more  substantially. 
but  otherwise  the  improvements  are  only  in  minor  details. 
It  is  clumsy  and  only  semimechanical.  Its  intermittent 
rabbling  is  a  bad  feature  if  the  ore  that  is  being  roasted 
lias  any  tendency  1"  sinter.  In  that  ease  there  ma\  have 
to  be  a  considerable  gang  of  men  all  the  time  on  the 
julj  of  chiseling  off  the  hearths,  which  is  not  good  either 
lor  the  hearth  or  for  the  gas-strength  or  the  cost  sheet. 
The  furnace  is  of  rather  staggering  first  cost.  A  complete 
unit — gas-producer,  furnace,  house,  dust-catcher,  chimney, 
etc. — costs  about  $125,000.  This  roasts  about  50  tons 
of  ore  per  day  if  it  be  good  ;  maybe  only  40  tons  if  it  lie 
sintery. 

The  Spirlet  is  a  good   furnace,  well  worth  trying.     It 

comes  in  small   units,  which  often  is  an  advantage.      It 

onomical  of  fuel  and  gives  a  strong  gas  and  continual 

rabbling  of  the  ore.    However,  it  also  is  costly;  that  is.  in 

proportion  to  its  capacity. 

Th'-  Merton  is  a  furnace  that  lias  not  received  the  at- 
tention it  deserves.  In  principle  it  is  all  right,  but  there 
may  be  some  mei  bat  will  have  to  be  tested 

by  experience.  So  far  a-  I  know,  only  one  set  of  Morton 
furnaces  has  ever  be  n  ei  I  at  a  zinc  works  on  this 
continent,  and  a!  a  only  a  few  days,  after 

which  the  works  failed;  bul  Mr  Jones  has  put  them  in 
at  the  new  smeltery  in  Siberia.     This  ought  to  he  a  par- 


ticularly good  furnace  for  those  smelters  who  do  nut 
want    I ake  acid. 

Another  furnace  that  should  receive  very  respectful 
am  at  ion  is  the  Wedge,  which  is  illustrated  elsewhere  in 
this  issue.  The  Wedge  is  one  of  the  most  successful 
of  all  furnaces  for  roasting  copper  and  lead  ores.  It 
is  now  being  used  widely  for  roasting  zinc  ores  as  pre- 
liminary lo  lixiviation.  The  task  asked  of  it  for  that 
purpose  is  not  quite  so  severe  as  roasting  preliminary 
to  distillation,  hut  I  fancy  the  latter  can  he  done  and 
the  Wedge  furnace  people,  who  know  their  business,  would 
he  clad  to  help  the  thing  along  and  would  see  it  through. 
Some  of  our  zinc  smelters  ought  to  have  the  nerve 
to  fry  il  and  stay  with  it. 

The  ideal  blende-roasting  furnace  has  continuous  rab- 
bling, low  hearths,  thick  walls,  air-cooled  stirring  mech- 
anism ami  a  return  of  the  hot  air  lo  the  lowest  hearth. 
If  heat  can  be  recuperated  from  the  chimney  gases  and 
returned  lo  the  furnace,  so  much  the  better  perhaps.  The 
correct  theory  is  to  conserve  heat  in  the  first  place,  and 
in  the  second  place  to  take  it  away  from  parts  of  the  fur- 
nace where  there  is  a  surplus  and  put  it  back  in  parts 
where  there  is  a  deficiency.  I  have  seen  Hegeler  furnaces 
operated  with  preheated  air  and  getting  too  hot  on  some 
of  the  hearths,  so  the  preheating  had  to  be  cut  out;  but 
manifestly  the  system  was  radically  wrong  when  that  had 
to  he  done  and  when  coal  to  the  amount  of  20  to  25%  of 
the  weigh!  of  the  ore  still  had  to  be  burned.  I  believe  that 
the  correctly  designed  blende-roasting  furnace  will  desul- 
phurize ore  to  1 ' ,  S  with  the  use  of  only  5%  coal,  perhaps 
less.  Even  now  the  Delplace  and  Spirlet  furnaces  do  it 
with  less  than  10%.  Of  course  I  have  good  coal,  7,000 
calories  or  upward,  in  mind.  When  lump  blende  is  burned 
in  a  stall,  the  combustion  ceases  in  about  -IS  hr.  It  is  not 
sufficiently  active  to  overcome  the  insweep  of  excess  air 
and  the  loss  of  heat  generally.  The  old  Gerstenhofer  kilns 
u^eil  to  burn  tine  blende  down  to  about  5%  S  autogen- 
ously.  They  were  built  in  blocks  and  had  only  one  side 
and  a  small  top  exposed,  so  conservation  of  heat  was  good 
and  air  supply  was  well  controlled. 

Distillation  Foknaces 

In  the  matter  of  distillation  furnaces  there  is  as  much 
uniformity  among  American  smelteries  as  there  is  with 
respeel  to  roasting  furnaces.  At  Pueblo,  Colo.,  there  are 
some  Overpelt-Khenish  furnaces.  At  Peru  and  Depue, 
111.,  the  furnaces  are  Siemens-Belgian.  At  Palmerton. 
l'enn..  are  the  only  examples  of  counter-current  recupera- 
tive furnaces,  the  design  of  their  laboratory  and  superior 
structure  being  along  Belgian  lines.  Everywhere  else  the 
furnaces  of  the.  United  States  are  Hegeler-Belgians1. 
designed  either  for  producer-gas  or  natural-gas  bring,  with 
the  necessary  modifications  according  to  the  fuel.  With 
the  Hegeler-Belgians  fired  by  producer  gas.  in  most  cases 
the  products  of  combustion  are  conducted  through  prop- 
erly designed  steam  boilers  on  their  way  to  the  chimney. 
When  there  is  a  demand  in  the  plant  for  a  great  deal  of 
power,  a-  at  Peru,  La  Salle  and  Donora,  this  is  a  very 
good  method  of  heat  recuperation.  When  the  furnace  is 
credited  with  the  coal  equivalent  of  steam  generated,  the 
consumption  of  coal  for  smelting  is  reduced  to  a  relatively 
low    figure,   hut    I    question   the   validity   of  some  of   the 


i  i.  iif  course,  some  relicts  of  the  old  simple  Bel- 
gians thai  survived  before  the  outbreak  of  the  war  and  those 
that  have  since  been  built  for  ephemeral  operation. 
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phenomenally  low  figures  thai  are  talked  about.  In  order 
in  1 1  is] K isc  of  the  combustion  gases  by  means  of  a  chimney, 
ii  certain  minimum  temperature  is  required.  II'  in  reduc- 
ing them  to  that  minimum  temperature  the  surplus  heat 
is  recuperated  either  in  the  form  of  steam  or  in  the  form 
of  preheated  air  to  be  returned  to  the  furnace  itself,  as- 
suming losses  by  radiation,  etc.,  to  be  the  same  in  each 
case,  the  thermal  balance  is  the  3ame;  thai  is,  one  method 
is  as  good  as  the  other  and  the  determinative  factors 
will  be  firsl  cost  of  plant  and  other  things.  As  a  genera] 
principle,  however,  it  is  best  to  gel  the  maximum  work  oui 
of  a  particular  furnace,  ma<  bine  or  process  and  nol  to  try 
to  do  two  or  three  different  things  imperfectly  at  the 
same  time. 

In  Europe  the  Rhenish  furnace  of  one  \  a  rich  or  another 

becoming  the  predominant  type.  The  sharp  cleavage 
between  European  and  American  practices  in  distillation 
furnaces  is  remarkable.  The  Europeans  have  never  been 
interested  in  our  Hegeler-Belgians,  while  we  have  never 
Imilt  any  Rhenish  furnaces  except  those  at  Pueblo,  which 
were  erected  by  Overpelt  engineers,  the  firm  of  Beer, 
Sondheimer  &  Co.  being  at  that  time  interested  in  the 
Pueblo  plant.  Some  of  our  most  experienced  metallur- 
gists who  have  been  connected  with  the  administration  of 
the  Pueblo  plant  have  conceived  a  strong  prejudice  against 
its  furnaces.  Nevertheless,  I  am  convinced  that  the  Rhen- 
ish furnace  should  receive  more  respectful  consideration 
by  some  of  our  smelters  who  are  operating  plants  where 
conditions  are  favorable  to  it.  Among  other  things,  we 
ought  not  to  be  so  complacent  about  a  loss  of  2%  of  zinc, 
or  so.  because  the  taking  off  of  prolongs  for  our  three  daily 
drawings  of  spelter  does  not  comport  with  our  labor  con- 
ditions. 

The  dream  of  a  good  many  zinc  metallurgists  for  50 
years  was  to  manage  to  smell  zinc  ore  in  a  blast  furnace. 
We  are  pretty  sure  now  That  it  cannot  be  done — that  it 
involves  things  that  are  contrary  to  a  law  of  nature.  The 
next  best  thing,  probably,  would  be  to  smelt  in  vertical 
retorts;  that  is,  to  turn  the  retorts  of  our  present  fur- 
naces from  their  approximately  horizontal  position  to  the 
vertical.  This  would  greatly  reduce  the  labor  of  the  man- 
euver— the  discharging  and  charging  of  the  retorts — which 
is  the  principal  part  of  the  labor  requirement  in  distil- 
lation. Instead  of  ore  having  to  be  thrown  into  a  small 
cylinder,  a  job  that  requires  extraordinary  dexterity,  the 
■  lunge  would  simply  be  dropped  in  ;  and  similarly  the  resi- 
due would  be  dropped  out  instead  of  having  to  be  raked 
or  blown  out. 

Vertical  retorts  wen-  the  very  prototypes  of  our  fur- 
naces (see  the  primit've  Chinese  furnaces,  the  early  Eng- 
lish furnaces  ami  the  Carpathian  furnace,  the  lasl  being 
;i  contemporary  of  the  first  Silesian  furnace).  A  good 
many  metallurgists  tried  to  modernize  the  Carinthian 
furnace,  increasing  the  size  of  the  retorts,  improving  the 
arrangement,  etc.,  but  nothing  useful  was  accomplished. 
The  charge  gave  trouble  by  hanging  in  the  retorts,  the 
gas  and  vapor  could  not  es<  '   .  etc.     The  old 

difficulties  have  been  completely  overcome  and.  moreo 
the  reduction  of  charge  has  been  made  a  continuous 
process  by  the  Roitzheim-Remy  furnace  at  Hamborn 
(Westphalia)  if  we  may  rely  upon  Mr.  Liebig2,  and  cer- 
tainly he  is  a  high  authority.  Unfortunately  his  article 
does  not  give  a  drawing  of  the  furnace.  He  describes  me- 
chanical features  and  the  method  of  gas  firing,  general 
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ition,  etc.,  but  |    1 1 K . 

to  kno  ,  of  the  condi 

io  the  retort.     In  3ome  of  the  Roitzheim  paten 
tions  a  set  ii  itlets  from   i  mean-  ol 

upwardly  ,n    entirely    logical    arrai 

meiii     are   shown,     [s  this  a   feature  of  the  furnai 
Bamborn?    Anyway,  i1  may  be  accepted  from  Mr.  i. 

that   Hi''  i  ontint ■    - Iting  of  zinc  ore   in  a   vertii  al 

retort  i    .in i]      -i  fa  i.  and  the  di  of  the 

Roitzheim-R  u  ,  fully. 

Briquettinq 

I  toe  oi'  the  great  bli  tns  thai  confronl  the  zim 

is  the  distillation  of  excessively  line  ore.  such  a-  hi 
from  the  flotation  mills.  Excessively  line  stuff  is  not  the 
best  material  with  which  to  fill  a  retort.  It  is  bulky,  re- 
ducing the  retort  capacity.  The  §  apor  cannot 
readily  gel  i  u1  of  it.  The  heal  is  cheeked  in  getting  into 
it.  The  lime  is  coming  when  flotation  concentrate  will 
be  the  smelter's  main  supply  of  ore.  and  then  he  will  have 
to  master  the  problem  of  it  (Incidentally,  this  thing 
does  not  bother  In-  electrolytic  rival,  except  in  the  matter 
id'  roasting,  which  is  common  to  both. ) 

i»n.'  of  tiie  things  that  ought  to  be  thoughl  about  is 
briquetting.  Parker  C.  Choate  has  lately  bei  n  i 
some  work  mi  this  subject,  especially  with  a  view  to  the 
direct  decomposition  of  zinc  sulphide  by  lime.  The 
chemistry  of  thai  reaction  i-  uo1  new.  Prost  long  ago 
showed  thai  lime  decomposition  of  zinc  sulphide  took 
place  about  as  easily  as  car!-  on  of  zinc  oxide. 

This  idea  docs  iint.  however,  appeal   favorably    to  the  zinc 
smelter.     Tn  the  first  place  he  wants  to  free  his  sulphur 
in  the  easiest  possible  way   for  sulphuric-acid   man 
tare,  and  in  the  second  ints  to  smelt  his  .■ 

residue  lor  silver  an.!  lead  and  does  not  want  to  h 
messed    up    with    calcium    sulphide.      Rut    (  hoati  s   main 
idea  is  to  make  a  very  dense  briquette  under  greal  pres- 
sure, making  a  mechanical  compound  of  ore  and  carbon 
that  will  have  practically    the  ph  rties  of  an 

artificial  mineral,  which  ho  doe-   b  'I'  his  in- 

vention, and  there  may  be  something  in  that  which  is 
worth  trying.  The  intimate  contact  of  or.-  and  re- 
duction material,  the  good  beat-conducting  property 
of  the  compound  and  the  abi  able  granu- 

larity of  charge,  even  out  oi  i  cessivel  !  n  aterial, 
embody   principles   that    are  correct. 

The  preparation  of  briquettes  merely  for  charging  in 
the  form  of  i  -  the  revival  of  an  ancient  idea  that 

is  now  having  some  vo|  ntirely  different  affair. 

There  arc  some  good  features  about  the  notion  of  charging 
in  that  way,  but  the  difficulty  is  to  get  the  charges  into 
the  retort  alter  it  has  crusted  up  with  slag. 

I ,'  i  ro 
American   smelters  should  give  much  more  attention 
than  they  do  to  the  nun: 
first  the  matter  of  (lav  supply.      I 
Louis  clay.     Good   clay   is 

:ll,,i  the  juality  o  •  ie  running  down.    Who 

is  doing  anything  to  find    i 
there  are   in   this   greai   country  deposits 
that  an-  si  '  ■■ '    manufai  ture,  an 

there  are  a  good  many  tl  r  than  the  - 

clav  i  only   try  to  find  them. 

I  ,  >ndi  rful  produi  I 

keen  on  using  :  se  ii   is  plastic,  b  n 
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[lottery  men  are  used  to  il  and  because  it  has  been  proved 
by  long  experience  to  be  well  adapted  to  making  retorts 
for  relatively  gentle  use.  But  if  we  should  drive  our 
furnaces  up  to  1,550°  ('..  as  the  Europeans  do.  our  retorts 
would  fall  down  (and  maybe  our  furnaces  also),  where- 
fore we  conduct  operations  more  moderately  and  are  now 
thinking  about  turning  the  retort  residues  over  to  Wether- 
ill  grate  burners  to  expel  the  zinc  that  the  distillers  have 
failed  to  do. 

But  taking  the  clay  that  we  have,  we  are  not  very 
careful  in  the  making  of  the  retorts.  Nowadays  every- 
body of  consequence  uses  the  Dor  hydraulic  press  (or 
one  of  its  derivatives),  which  we  borrowed  from  Europe. 
The  standard  installation  comprised  a  pug-mill,  a  ham- 
mering machine  and  the  press.  Some  of  our  smelters, 
in  their  desire  to  cut  out  "unnecessary  frills,"  have  dis- 
carded the  hammering  machine.  They  cut  off  a  sausage 
from  the  pug-mill  and  dump  it  into  the  press.  The  saus- 
age is  not  dense,  it  may  be  decidedly  imperfect,  but  in 
it  goes  with  its  included  air,  which  within  the  confines 
of  the  press  is  bound  to  concentrate,  under  the  pressure, 
in  bubbles  and  blisters.  Nobody  is  going  to  make  good 
retorts  in  that  way.  The  hammering  machine,  or  its 
equivalent,  the  kneading  machine  (preferred  by  some), 
is  an  essential  part  of  the  plant,  in  order  to  make  dense 
blocks  of  the  proper  shape  for  the  press. 

In  the  seasoning  rooms,  heated  by  steam  pipes  under  the 
grated  floor,  there  is  moisture  to  be  gradually  eliminated. 
For  this  there  is  required  a  certain  supply  of  air  and 
there  must  be  means  for  the  exit  of  what  is  introduced, 
the  moisture  going  with  it.  Some  of  the  more  modern 
potteries  are  designed  with  a  recognition  of  this  simple 
idea,  but  a  good  many  exist  that  are  constructed  on  the 
principles  of  a  barn.  A  thermometer  for  temperature 
control  is  generally  to  be  observed,  but  raiely  a  hygrome- 
ter for  control  of  the  humidity.  Yet  the  cigar  and  tobacco 
men  use  them.  We  shall  see  the  time  when  we  shall  make 
and  use  our  retorts  without  so  much  guesswork. 

Prereduction 

It  seems  to  me  that  Mr.  de  Saulles  struck  an  important 
line  when  he  tried  prereduction  of  his  charge  before  put- 
ting it  into  the  retort.  The  distillation  of  zinc  ore  is  a 
stage  process.  First  come  off  the  hydrocarbons  of  the 
coal,  then  the  metallic  oxides  other  than  zinc  begin  to  be 
reduced,  giving  off  carbon  dioxide  as  a  reduction  product, 
which  reoxidizes  zinc  when  the  reduction  of  zinc  oxide  be- 
gins. This  is  a  powerful  influence  in  the  formation  of 
blue  powder,  which  occurs  chiefly  in  the  early  period  of 
distillation.  It  is  not  so  fatal  in  the  ordinary  method 
of  smelting,  just  by  reason  of  its  intermittency,  as  it  is 
in  any  contimious  process.  In  the  latter  it  is  essential  that 
the  preliminary  reduction  be  performed  in  a  separate 
furnace  if  excessive  blue  powder  is  to  be  avoided;  and 
electric  zinc  smelters  found  that  out,  just  as  Salgues 
indicated  they  would  many  years  ago.  Also,  let  it  be 
noted  that  in  the  Roitzheim-Remy  continuous  furnace, 
to  which  n  as  been  made,  the  charge  is  said  to 

be  preheated,  by  which  I  assume  that  prereduction  is 
meant.  Now,  while  that  is  not  so  crucial  a  matter  in  ordi- 
nary, intermittent  smelting,  it  is  nevertheless  a  matter 
of  considerable  moment,  as  Mr.  de  Saulles  has  shown. 
This  idea  is  worth   folio1 

I  have  elsewhei  ed  the  troubles  that  zinc  smelt- 

ers have  been  experiencing  with  regard  to  the  sampling 


of  their  spelter  slabs.  By  reason  of  the  nature  of  their 
process  they  cannot  insure  uniformity  of  product  when 
the]  draw  spelter  into  small  kettles  and  cast  directly  from 
them.  European  smelters  use  large  mixing  kettles.  We 
have  got  to  do  something  like  that  or  else  remelt  the 
spelter  in  a  reverberatory  furnace,  as  the  sheet-zinc  rollers 
do,  and  recast  from  that.  This  is  a  subject  to  which 
Ann  in  ,iii  zinc  smelters  are  bound  to  give  attention.  The 
electrolytic  producer  is  free  from  this  problem,  for  he  has 
to  remelt  his  cathodes  anyhow. 
'A 

Tlh®  E3Le§|wjiIl©,ft!©ia  ©f  Bl®,st 

Fsrutriniai©©  Feedlaia^ 

By  L.  D.  Anderson* 

In  the  feeding  of  practically  all  types  of  blast  fur- 
naces regularity  is  a  sine  qua  non  if  good  work  is  to  be 
obtained.     This  is  particularly  true  of  silver-lead   fur- 


A  TEMPERATURE   RECORD  SHOWING  THE   VARIATIONS 
CAUSED  BY  FEEDING 

naces.  There  is  considerable  temptation  for  feeders  to 
fill  up  furnaces  quite  high  and  then  sit  or  lie  down  for  a 
g 1  long  rest.  In  order  to  prevent  the  irregularities  re- 
sulting from  this  practice,  many  expedients  have  been 
resorted  to  by  various  superintendents. 

Perhaps  as  common  a  means  of  watching  the  furnace 
work  as  any  is  the  observation  of  the  blower  revolutions 
when  the  blowers  are  steam-driven  and  pressure  is  main- 
tained by  speed  variations.  If  furnaces  are  allowed  to 
get  unduly  low.  the  blowers  will  speed  up,  and  vice  versa. 
Hourly  or  half-hourly  records  of  blower  revolutions  are 
often  enlightening  as  to  what  is  going  on  at  the  furnaces. 
As  a  measure  of  the  regularity  of  feeding,  however,  they 
are  not  quite  satisfactory,  for  a  change  in  the  character 
of  the  charge  from  coarse  to  fine  will  slow  dowm  the  blow- 
ers, and  so  on.  Knowing  that  the  charge  columns  are 
maintained  at  the  correct  heights,  the  blower  revolutions 
are  then  really  indicators  of  the  character  of  charge  being 
fed. 

When  the  charge  cars  are  electrically  propelled,  a  re- 
cording ammeter  on  the  tramway  circuit  will  show  just 


•Superintendent,  United  States  Smelting  Co.,  Midvale,  Utah. 
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how  frequently  charges  were  delivered.  Electrical  de- 
vices  have    been    used    thai    make    marks   on    revolving 

charts  every  time  charges  arc  dropped.    One  of  thes i 

i  ai  li  i  urnace  is  better  than  the  ammeter  on  the  whole 
circuit,  as  with  such  an  installation  cadi  individual  fur- 
nace i  an  lie  kepi  track  of. 

One  drawback  to  these  devices  is  thai  they  do  ao1  give 
feeders  proper  opportunities  for  exercising  their  judg- 
ments. In  the  effort  to  make  regular  records  the  slow 
or  the  fast  running  of  the  furnaces  maj  be  disregarded,' 
and  instead  of  charges  being  dropped  as  needed  b]  the 
furnaces,  they  may  be  dropped  at  such  times  as  will  appear 
well  "ii  the  recording  charts. 

To  overcome  the  objections  in  the  systems  of  record 
mil;-  furnace  feeding  described,  a  new  one  has  lately  been 
devised.  This  is  the  use  of  a  recording  thermometer  in 
the  blast-furnace  downtake.  Every  lime  a  charge  is 
dropped,  there  will  he  a  sudden  drop  in  the  temperature 


F tLtnr&aces   for 
atte   aiad  Zin&c  Ores 

I  □   the  last    five  or  sis  dea  the  gem 

i"  which  multiple  beai  oJ  the  Wedg 

been  applied,  two  ui  n  fields  have  been  invaded     the  pre- 

fOasting   of    lead    matte    ami    of    /'lie   ores.       The    follow    ir; 

information   regari  n*   is  supplied   b) 

the  manufacturers,  the  W  i  dge   Mi  chanii  al  Fuj  Ci 

of  Greenwich  Point.  Philadelphia,  Penn. 

A\ I  i    [on  oj    Lead  M  itte 

Prior  to  the  use  of  the  Wedge  roaster,  lead  matte  was 
roasted  either  in  hand  furnai 

of  the  single-hearth  t\  pe.     Both  the  band  and  the 
chanical  furnaces  required  the  use  of  fuel,  from  10  to  12^ 
being  average   practice.     In   the   W  edge   mull 
lead-matte   roaster  the  heat    units  are  conserved,   but  tile 


WEDGE  LEAD   ROASTER 

of   the   downtake   gases.      Those   drops   will    make    -harp 
indentations  on  the  curve  of  temperature.     With  such  a 
chart  before  him,  the  blast-furnace  superintendeni    will 
have  a  clear  record  of  exactly  when  charges  were  dro] 
and  whether  they  were  put   in  at  the  proper  times  as  in- 
dicated by  the  general  tempera  tuns  of  the   furnace  top-. 
In  addition  the  temperature  record  sheds  much  lighi  on 
the  actual  performance  of  the  furnaces  themselves.    •"Mot 
tops"  and  "cold  tops"  arc  at    besi    rather  vague   b 
Far  better  are  true   records  of  actual  temperatures,      [f 
to  these  are  added  also  records  of  blower  revolutions,  slag 
and  matte  analyse-,  and  tonnages,  the  experienced  blast 
furnace  man  should  have  close  control  upon  his  opera- 
tions. 


WEDGE  ZINC  ROASTER 

temperature  is  kept   within  control  and   fusion  is  avoided: 
in  consequence,  lead  mi  tti  ted  in  this  furnace 

without  the  use  of  uel,  th 

i  on  the  DwigW  &  Lloyd  sintering  machine. 

i  ;  ■  nan.  Needed  iok  Zinc  Obi  - 

!u    1910-11   a  modification  of  the  Wedge  furnace  was 
jting  of   zinc   ores  and   eon.  i 
This  diil  not  prove  satisfactory  either  to  the  opi 
to  the  ma  fowever,  work  on  the  problem  wa-- 

continued,  p  an 

her  in  operation  or  being  i  o 
for  £he  roasting  zinc  ores.    In  th 

the  manufacturer  utilized  the  experience  _.   n 
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lines — having  to  do  with  high  temperatures,  also  with  the 
conservation  of  heat  units,  and  maintaining  at  the  same 
time  all  conditions  under  control.  As  has  been  known,  a 
large  percentage  of  zinc  ores  and  concentrates  will,  under 
proper  furnace  conditions,  auto-roast  to  a  certain  sulphur 
content.  This  contenl  will  vary  with  the  ore  being 
roasted,  hut  averages  around  ■'<  to  5%.  To  eliminate 
this  last  :!  to  -V,  of  sulphur,  where  it  was  desired  to 
use  all  the  sulphur  gases  lor  acid  production,  natur- 
ally resulted  in  the  use  of  various  muffle-fired  furnaces. 
Since  greater  economy  in  fuel  can  be  obtained  by  direct 
tiring,  it  seemed  desirable  to  avoid,  as  far  as  possible,  the 
use  of  muffles.  This  idea  has  been  carried  out  in  the 
Wedge  zinc  roaster. 

In  the  live  upper  hearths  the  ore  is  auto-roasted.  Be- 
tween the  fifth  and  sixth  hearths  there  is  one  muffle 
which  assists  in  eliminating  the  sulphur  for  the  produc- 
tion of  acid  to  what  appears  to  be  the  lowest  commercial 
point.  In  addition  to  this  muffle,  provision  is  made  for 
direct  firing  on  the  sixth  and  seventh  hearths.  The 
gases  of  the  live  upper  hearths  are  up-drafted,  and  the 
gases  of  the  two  lower  hearths  are  down-drafted,  suit- 
able automatically  luted  dropholes  preventing  the  passage 
of  combustion  gases  from  the  lower  part  of  the  furnace  to 
the  upper.  The  arms  of  the  five  upper  hearths  are  air- 
cooled,  and  the  warm  air  from  these  amis  is  used  for 
drafting  the  upper  part  of  the  furnace.  The  arms  of  the 
two  lower  hearths  are  water-cooled,  permitting  direct 
tiring  on  these  hearths,  without  any  serious  mechanical 
difficulty  with  the  arms.  The  furnace  is  also  built  with- 
out a  muffle,  and  direct-fired  on  the  two  lower  hearths,  for 
use  in  districts  where  the  sulphur  gases  are  wasted.  In 
this  roaster  the  combustion  gases  pass  up  through  the  fur- 
nace, being  taken  off  at  the  top. 

Since  conditions  obtaining  in  the  roaster,  with  control 
over  the  quantity  of  air  admitted,  and  with  reasonable 
control  of  temperatures,  do  not  favor  the  formation  of  any 
large  percentage  of  sulphates,  the  excessive  temperature 
required  for  breaking  up  the  sulphate,  as  experienced  in 
other  types  of  roasters,-  is  avoided,  being  another  factor 
tending  toward  economy  of  fuel. 

General  Features  or  t'i  knace  Construction 

The  accompanying  illustrations  show  in  part-sectional 
elevation  the  two  types  of  furnaces  under  discussion. 
So  many  descriptions  of  the  Wedge  multiple-hearth  roast- 
ing furnaces  have  been  published  from  time  to  time  that 
little  need  be  said  regarding  general  construction.  The 
striking  characteristic  is  the  central  shaft,  which  is  hol- 
low, open  at  top  and  bottom,  about  5  ft.  in  diameter  and 
insulated  with  fireclay  tile,  the  construction  being  similar 
to  the  brick-lined  shell  of  the  roaster.  This  construc- 
tion is  desirable,  for  several  reasons.  Primarily  it  elimi- 
a  disturbing  cooling  medium  in  the  heart  of  a  fur- 
nace; it  makes  possible  the  fastening  of  the  arms  on  the 
inside  of  the  shaft,  where  the  locking  device  is  not  ex- 
:  to  the  heat  or  gases  of  the  furnace,  and  is  accessible. 
even  in  a  hot  furnace;  further,  it  permits  of  providing  in- 
dependent air-  or  water-pipe  connections  to  each  arm,  with 
positive  control  o1 1  the  quantity  of  air  or  water  admitted 
to  each  arm.  thus  making  it  possible  to  have  some  of  the 
arms  water-i  air-cooled.     The  entire  con- 

struction lends  itself  readily  to  various  modifications  which 
practice  has  indicated  ible   lor  roasting  ores  of 

different  char, 


Among  the  various  applications  to  which  the  Wedge 
multiple-hearth  furnaces  have  been  adapted  are:  Roast- 
ing i'l  gold  ons  lor  cyaniding;  partial  roasting  of  copper 
ores  for  reverberatory  treatment;  drying  and  preheating 
of  concentrates  for  reverberatoy  furnaces;  sulphatizing 
copper  ores  for  leaching;  roasting  cupriferous  pyrite 
lor  the  production  of  a  rich  gas  to  be  used  in  the  produc- 
tion of  sulphuric  acid  for  the  leaching  process  (  furnaces 
of  this  type  are  in  commercial  operation,  delivering  a  sul- 
phur gas  that  will  average  above  13%  S02,  with  a  neg- 
ligible quantity  of  S03)  ;  roasting  of  pyrrhotite  ores  with- 
out the  use1  of  fuel;  dead-roasting  iron  ores;  roasting  in 
connection  with  the  ehloridizing  treatment  of  silver  ores 
and  of  copper  ores.  In  fact,  there  is  hardly  any  type  of 
roasting  plant  in  which  these  furnaces  have  not  found 
application. 

IBEgis&°FMatnmg\.ce  Slsvg  Shells 
By  Curtis  Pjgott* 

One  of  the  recent  noticeable  changes  in  practice  of 
American  lead  smelters  is  the  abandonment  of  the  use  of 
slai;-  shells  on  the  charge.  Practically  ever  since  the  lie- 
ginning  of  lead  smelting  in  the  United  States,  the  best 
practice  has  been  to  allow  the  filled  slag  pots  to  cool 
for  a  \\'\v  minutes  before  being  tapped  and  then  to  return 
to  tin'  charge  all  or  a  large  portion  of  the  shell  of  slag 
that  remains  in  the  pot  after  the  molten  slag  has  been 
run  to  waste. 

There  are  three  distinct  and  separate  reasons  for  this 
return  of  slag  shells  to  the  blast-furnace  charge.  In 
the  first  place  these  shells  are  coarse  and  keep  the  charge 
more  open.  Secondly,  they  have  been  smelted  once  and  are 
more  easily  fusible  than  any  similar  mixture  of  unsmelted 
ore  and  flux.  Thirdly,  and  most  important  of  all,  the 
shells  and  bottoms,  which  are  left  in  the  slag  pot.  contain 
any  small  shots  of  matte  or  lead  that  have  escaped  the 
settler,  besides  containing  a  considerable  amount  of  metal 
that  has  been  carried  into  the  slag  and  is  combined  with 
the  slag,  hut  tends  to  concentrate  to  a  greater  or  less 
degree  in  the  shells. 

The  physical  nature  of  blast-furnace  charges  has  a 
most  important  bearing  upon  the  speed  of  smelting  and 
tiie  condition  of  the  shaft  of  the  furnace.  Until  within 
a  lew  years  blast-furnace  charges  were  composed  of 
rather  fine  carbonate  ores  and  a  fine-roasted  ore  from 
hand  reverberatories  or  other  roasters  that  were  only  able 
to  roast  the  ore,  but  could  not  sinter  it  and  make  a  prod- 
uct that  was  coarse  enough  not  to  tend  to  make  a  charge 
that  was  very  tine  physically.  Thus  it  was  necessary 
to  add  some  coarser  material  to  the  furnace  to  make  the 
charge  more  permeable  to  the  blast  and  so  to  increase  the 
speed  of  smelting.  Slag  shells  accomplished  this  work 
very  well,  as  they  were  broken  to  any  desired  size  and 
were  easily  melted  again  in  the  furnace.  With  the  use  of 
Dwight-Lloyd  sintering  machines  the  majority  of  smelt- 
ing plants  have  been  able  to  produce  a  roast  that  is  as 
coarse  as  slag  shells  and  almost  as  easily  melted,  owing 
to  the  incipient  fusion  of  the  sinter  on  the  machines. 

As  to  the  carrying  off  of  drops  of  matte  and  lead  in  the 
slag,  it  is  rate  toda}  to  find  a  large  smeltery  that  is  ex- 
posed to  the  loss  of  matte  and  lead  through  the  carrying 
away  of  shots  in  the  slag.     This  has  been  accomplished 

•Metallurgist,  in  charge  of  blast  furnaces.  United  States 
8melting  Co.,  Midvale.  Utah. 
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by  the  use  of  larger  forehearths  and  a  more  careful 
handling  of  slag  and  matte.  It  has  been  generally  agreed, 
however,  that  the  shells  from  the  slag  pots  will  contain 
about  half  again  as  much  value  as  the  slag  Irian  which 

they  came,  and  this  fad  has  I n  one  of  the  determining 

factors  in  favor  of  the  use  of  slag  -hells. 

The  idea  of  running  lead  blasl  furnaces  without  the  use 
of  returned  slag  shells  on  the  charge  has  Keen  considered 
in  several  different  ways  by  the  managements  of  differeni 
companies.  One  of  the  large  producers  started  its  smelt- 
ery  with  the  assumption  thai  the  use  of  slag  shells  was 
mil  economical.  Another  plant  spenl  several  months  de- 
termining the  etl'eet  of  eliminating  slag  shells  from  the 
charge.  The  management  of  this  smeltery  finally  dis- 
continued the  use  of  slag  shells  after  it  had  doubled  its: 
settler  capacity,  putting  in  two  forehearths  where  there 
had  been  but  one  before.  With  better  settling  arrange- 
ments this  smeltery  could  save  enough  fuel  and  value 
to  more  than  pay   for  the  loss  in  the  shells  anil  the  added 

expense  of  the  extra  forehearth.     This  plant   found  thai 

the  use  of  slag  shells  called  lor  aliout  I','  more  coke. 
Another  large  smeltery  in  the  West  deliberately  took 
the  shells  off  the  charge  of  one  furnace  and  then  sampled 
and  assayed  the  shells  from  this  furnace  and  compared 
the  results  with  the  assay  of  shells  from  furnaces  using 
slag  shells  on  the  charge.  The  results  were  a  greai  sur- 
prise, as  the  shells  from  the  furnace  using  no  slag  shells 
contained  very  little  more  value  than  the  run  of  the  slag, 
while  the  shells  from  the  furnaces  using  shells  contained 
two  or  three  times  as  much  metal  as  the  run  of  the  slag. 
This  experiment,  after  being  tried  repeatedly,  convinced 
the  management  that  the  shells  contained  somewhat 
higher  values  than  the  wasted  slag,  but  that  these  values 
were  not  reclaimed  by  resmelting  lint,  ran  through  the  fur- 
nace unaltered,  and  in  fact,  tended  to  concentrate  in  the 
shells.  It  was  concluded  that,  with  the  use  of  slag  -hells  the 
shells  reclaimed  would  undoubtedly  seem  to  he  very  valu- 
able, hut  that  when  the  -hell-  were  taken  off  the  charge, 
the  shells  in  the  slag  pots  immediately  losl  their  compara- 
tively high  metal  content  and  contained  very  little  more 
metal  than  the  molten  slag  in  the  pot.  Each  of  the  ex- 
periments was  continued  for  several  weeks,  so  that  the 
results  would  give  a  -normal  average  and  eliminate  any 
peculiar  condition  or  freak  sample.  In  the  first  experi- 
ment the  shells  from  the  furnace  with  no  shells  on  the 
charge  assayed  0.65  oz.  Ag,  0.23$    Cu,  0.759?    1'1,  ani1 

1.9$    S.      At  the  same  ti hells   svere  sampled    from 

the  other  furnaces  that  carried  shells  on  the  charge. 
These  shells  assayed  L.S  ■■  .  \g,  0.25$  I  a,  2.33$  Ph  and 
1.7$    S.     The  second  experiment  gave  shells  as  follows: 

COMPARISON  OF   SI. A''.  SHELLS 

Ag  Oz.      Cu.  %  Pb.  %  S,  % 

No    shells    on    charge 1.0  0.15  1.60  1.3 

Shells    on    charge 3.4  0.50  2.40  1.7 

The  third  experiment  was  conducted  with  the  idea  of 
assaying  the  bottoms  of  the  shells  separately  from  the 
sides  and  the  sample-  assayed  as  follows: 

VARIATIONS  OF  SHELLS  AND   BOTTOMS 

, No  Shells  on  the  Charge v 

Ag  Oz       i'u.  ',         Pb,  ',        S.  % 

Shells 1.1  n.2t  1-5  It 

Bottoms     , 1.6  0.30  1.6  1.4 

, Shells  on  the  Charge > 

Ag  i»z        i'u  I 

Shells     3.8  0.32  3.6  1.3 

Bottoms     2.0  0.40  3.3  1.5 

These  three  experiments  all  point  to  the  fact  that  the 
values  in  the   shells   are   not    released   by   smelting,    hut 


1,11(1  ' Q'  enl  rate  in  the  shells  if  the]  are  charged  hack 

In  '  'inclusion  ii   ,i,  ae  i„  n,in,|  that   thi 

considerabl  i ffected  by  the  abandonment  of 

the  use  ol  slag  shells.  In  the  tir-t  place  the  Labor  of 
breaking  up  the  shell  and  then  feeding  it  hack  to  the 
furna<  e  is  quite  an  item  and  in  some  large  smelt. 

quires  thre four  men  a  shift  for  four  furnaces. 

the  savm-  in   fuel   is  fa  I  lontrary  to  tl Id 

idea  i  hal  a  certaii  ;e  of  -lu-ll-  can  be  added  to  a 

charge  and  lecific 

heat   requiri  d  to  i 

fuel.  In  other  words,  it  is  found  thai  furnaces  thai  re- 
quire 13$  cok  with  shells  on  the  charge  do  better  work 
with  L2$  coke  am  I  coke 

has  been  mentioned,  but  to  may  no!  be 

clear  that    n    is  the  difference  between    I'." ;    and    I 
or  an  actual  final  saving  of  ahout  8$    fuel. 
:-: 

l *. >     lh  NE-5    0.    M  IRCY* 

"What  is  believed  to  he  the  first  lot  of  commercial  elec- 
tric-smelted ferromanganese  ever  produced  has  been 
turned  out  h\  the  Alabama  Power  Co..  by  the  nevi  hydro- 
electric furnace."  So  read  a  dispatch  from  Anniston, 
Ala.,  to  the  Boston  Evening  Transcript  ol  \.ug.  16.  As 
a  matter  .of  fact.  William  II.  Rowe,  o  New  Hampshire, 
has  been  producing  electrically  smi  i 
tungsten  and  other  alloys  at  Tacoma,  Wash.,  for  about  a 
year.  Since  the  manganese  deposits  of  western  Washing- 
ton are  little  known,  an  account   of  them  is  of  int- 

They  occur  near  Stair  Case  on  the  Skokomish  River, 
in  Mason  (  ounty,  where  the  southeasterly  flowing  stream 
has  ,nt  through  the  foothills  bordering  the  Olympian 
Range  of  mountains  to  the  north.  Here  the  discovery  of 
native  copper  in  minute  seams  had  been  made  in  many 
places,  the  assay  rarely  exceeding  i  ipper.     In 

the  belief  that  the  i  opper  con- 

tent with  depth,  prospi  i  on  iii  places 

to   a    depth   of   ahout    200    ft.       In    tins    the    mine   owners 
were  disappoint  d,  but  as  >aj  -  revealed  the  i  hief  ore  con- 
stituent to  be  a  silicate  of  manganese  and  iron  with  ti 
of  copper,  the  manganese  running  from  20 

In  spite  of  preliminary  discouragement,  Mr.  I.' 
perimented  with  an  electric  furnace  in  which  a  I 
of    I. Him      K.   is  easily  reached  and  eventually  tin-  solved 
a    difficuH    smelting   problem.      Having   contracted    for 
cheap  hydro-electric  power  at  Ta« a.  east  of  the  ore  de- 
posits, a  $50,000  furnace  was  erected  there  at 
the  ore  is  delivered  at  econominal  rate-. 

The  Olympian  mangani  are  now  said  to  he 

capable  of  the  production  of  immi  i  high- 

grade  ore.  the  d  te  limiting  production.     Mr. 

[jowe  has  also  obt  in  considerable  quan- 

tities lor  electric  smelt 

per  ton.  and  since  then  the  works  have  been  st.-adih  pro- 
ducing under  long-time  contracts.     I  believe  that  to  Mr. 

first   reducing  the  refra 
silicate  inganese,  iron  and  copper  and  prod 

of  metal  in  the  elei  I 
ing  hyd 

•ISO  Commonwealth   Ave.,  Boston.  Mass. 
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LOUIS  D.   RICKETTS 

"Arizona's  most  distinguished  citizen." 
Beloved  by  everybody.  The  great  builder  of 
smelting  works.  A  metallurgist  with  imag- 
ination, who  brazes  new  trails 


DAVID  H.   BROWNE 

If  not  the  father  of  coal-dust  firing  he  was 
distinctly  the  doctor  who  made  the  idea  live 
and  grow  into  a  major  improvement  in  the 
art  of  metallurgy,  especially  copper-smelting 


EDWARD  P.  MATHEWSON 

General  manager  of  the  Washoe  works, 
who  boldly  showed  what  great  economies 
could  be  effected  in  copper  smelting  in  gi- 
gantic furnaces,  both  blast  and  reverberatory 


FREDERICK  LAIST 

Metallurgical  manager  of  the  Anaconda.  A 
leader  in  the  development  of  Anaconda's  new 
and  marvelous  metallurgy  and  pioneer  in 
making  electrolytic-zinc  extraction  a  real  art 
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W.   H.    PEIRCE 

Vice-president,  Baltimore  Copper  Smelting 
and  Rolling  Co.  One  of  the  metallurgists 
who  developed  the  art  of  basic  copper  con- 
verting— one  of  the  major  improvements  in 
the  metallurgy  of  copper 


E.  A.  CAPPELEN-SMITH 

Metallurgical  director,  Chile  Copper  i 
collaborated  with   Peirce  in  developing  basic 
copper  converting    and   subsequently  evolved 
the  metallurgy   of  Chuquicamata  in  an  orig- 
inal and  brilliant  way 


ARTHUR  S.  DWIGHT 
The  dean  of  lead  smelters.     Famous  also  as 
a  copper  smelt.]-.    One  of  the  in, 
system    of    blast-roasting    and    sinterii 
which  extraordinary  savings  have  been  effect- 
ed in  the  treatment    of   li 


RICHARD  L.  LLOYD 
i  i     experienced    copper    smelter 
with  01  d  an  efficient  ma 

tern  of 
sintering.      which      has 
important  in  many  ways 
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>MmiM  of  MeronF^  Oe°< 


By  W.  H.  Landers* 


SYNOPSIS  Little  improvement  has  been  made 
in  tin'  metallurgy  of  mercury  since  the  invention 
of  the  Scott  tile  furnace  in  1876.  The  yield  of 
the  ores  is  diminishing,  that  for  the  last  fire  years 
being  less  than  1%.  New  met/mils  are  being  de- 
vised now  and  concentration,  possibly  flotation, 
is  lifted  to  supply  a  rich  product  fur  smelting. 
.  I  wet  process  is  desirable  tu  avoid  the  difficulties 
of  smelting. 

Of  the  many  rare  metals  that  the  great  war  has  brought 

into    prqmir.i there    is    mine    more    interesting   than 

mercury.  Being  a  necessary  ingredient  of  detonators  for 
small-arms  ammunition  as  well  as  for  torpedoes,  floating 
mines,  high-explosive  shells  and  for  the  larger  guns,  where 
it  is  used  in  the  form  of  fulminate  of  mercury,  its  price 
rose  $37.50  per  flask  of  75  lb.  net  just  prior  to  the 
opening  of  hostilities  to  $300  per  flask  in  February,  1916. 
Like  many   others  of  the   rarer  metals,  its  market  has 


engineers,  and  the  shortcomings  of  the  old  and  recognized 
system  an'  being  brought  out  and  corrections  attempted. 

Statistics  indicate  that  for  the  last  five  years  the  yield 
from  mercury  ores  in  the  United  States  (of  which 
cinnabar  is  the  only  one  of  commercial  importance)  has 
been  les>  than  1%  of  mercury  per  ton  of  ore.  Ores 
running  under  1%  as  recently  as  1895  were  not  con- 
sidered of  sufficient  value  to  mine.  At  New  Almaden 
alone  in  the  years  1869  to  1870  the  mercury  content  of 
the  ores  ran  as  high  as  5^,  and  it  was  during  this 
period  that  the  necessity  of  making  use  of  the  tierras, 
or  line  ores  running  smaller  than  iy2  in.  in  size,  caused 
the  accomplishment  of  the  Etuttner-Seott  furnace  for 
One-ore  treatment.  Prior  to  this  time  the  richest  ores 
were  made  -into  dobe  bricks  and  burned  in  the  regular 
shaft  furnaces  or  kilns.  Of  the  older  methods  of  extract- 
ing mercury  from  cinnabar  ores,  many  of  which  are  still 
in  use,  there  are  retorts,  intermittent  furnaces  and  tile 
furnaces  id'  various  types.  Up  to  1915  110  mention  of 
mechanical  furnaces  can  be  found,  nor  was  the  successful 


Genera]  plant  at  Hacienda  Scott  furnaces  at  New  Almaden 

VIEWS  OP  TWO  MERCURY  SMELTING  INSTALLATIONS  IN  CALIFORNIA 


been  greatly  abused  by  irresponsible  speculators,  and 
operators  now  realize  that  had  the  price  been  held  down 
to  lower  figures,  many  users  of  the  metal  in  this  country 
would  not  have  sought  substitutes  elsewhere  or  discon- 
tinued its  use  altogether.  Habits  of  a  business  lifetime. 
ever,  are  not  easily  broken,  ami  the  present  price 
of  $75  per  flask  is  re-creating  a  normal  demand  and  there 
is  every  prospect  of  a  rise  in  the  price  in  the  near 
future.  Stocks  are  low,  and  British  quicksilver  is  selling 
at  a  much  higher  figure. 

No  new  mines  of  any  consequence  were  developed  from 
the  high  prices,  but  many  of  the  better-known  producers 
ortunity  of  rebuilding  their  somewhat 
dilapidated  plants  and  have  done  extensive  development 
work  as  well  as  added  equipment  such  as  furnaces  and 
1  "He,  atratii  !     car     afelj    be  assumed  that  up 

to  1915  no  of  any   importance   had  been 

made   in    the    1-  extracting    mercury    from    its 

ores   since  1   men!   of  the  Scott  tile  furnace  in 

1871-76.      The    i]  nvity    in    this    branch   of   the 

metallurgical  indit  ttracted  some  of  the  younger 


commercial    operation    of    any    wet    method    of   obtaining 
mercury  attempted. 

So  far  as  is  known,  up  to  this  period  for  a  great  many 
years,  none  of  the  operating  companies  has  maintained 
assay  offices  or  has  made  any  attempl  systematically  to 
sample  the  ores  going  into  its  furnaces,  the  value  id'  the 
ore  being  based  on  the  yield  in  flasks  from  the  number 
of  tons  smelted.  This  lack  of  adequate  sampling  may 
he  attributed  to  the  fact  that  the  coarse  ore  (that  i-. 
ore  running  from  the  size  of  a  man's  fist  up  to  pieces 
weighing  several  hundred  pounds)  has  been  charged 
directly  into  coarse-ore  furnaces,  and  as  these  furnaces 
have  been  satisfactory  in  their  operation,  it  has  never 
Urn  considered  advisable  to  crush  this  coarser  ore  down 
to  such  a  size  that  reliable  samples  could  be  taken. 
There  has  been,  however,  no  excuse  for  the  lack  of 
sampling  and  assaying  such  ores  as  have  been  and  are 
still  being  treated  in  the  tile  furnaces,  ami  no  doubt  this 
is  now  being  done  to  a  more  or  less  complete  degree  at 
all  the  mines.  The  advent  of  the  younger  engineers  can 
lie  directly  "blamed"  for  this,  as  the  modern  science  of 
engineering,  or  really  of  operating  any  business,  requires 
a  knowledge  of  the  losses  sustained  in  its  operations. 
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Assaying  of  mercury  ores  is  mosl  commonly  dor 
in.'  iln    method,  and  while  the  chance   for  loss  in  this 
method  is  considerable,  if  carefully  performed  the  results 
ire   found  1"  check   fairly   well   with   those  obtained   by 
the  volumetric  methods.     In   this  general  discussion   of 

the  metallurgy  of  quicksilver   it  much 

space  to  detail  the  various  wet  and  dry  methods  of 
assaying  mercury,  as  they  can  be  found  in  some  of  the 
better-known  chemical  handboi 

Lately   the  water  concentration   of  cinnabar  ores   bae 
been  successfully  developed  in  California,  and  the  trend 

"I  the  ii seems  to  be  to  concentrate  low-grade  mercury 

nres  befo re  charging  into  the  furnaces.  As  will  be  shown 
later  on,  the  vapor  losses  from  any  of  the  furnaces  are 
much  less  when  treating  bigh  grade  ores  than  when  run- 
ning the  lower  grades,  and  the  vapor  is  the  one  loss 
which  it  seems  impossible  to  prevent  by  any  mean-  yel 
discovered. 

The  Field  foe  \  W  i  i   Peoi  i  ss 
There  is  a  decided  field  for  a  wel   process  for  extract- 
ing mercury  from  concentrates  or  from  the  richer  ■ 
Water  con  en1  rati I  cinabar  has  come  to    iur  attet 

-  being  used  by  the  Manzanita  Mine  in  Colusa  County, 
California,  where  a  small  plant  consisting  of  a  Hunting 
ton  mill  and  some  bumping  tables  was  installed  several 
vears  ago,  principally  to  try  to  save  the  gold  that  was  in 
the  ore.  It  was  quickly  noticed,  however,  that  cinnabar 
was  easily  concentrated,  but  the  commercial  state  of  the 
industry  was  such  that  prior  to  its  present  revival  money 
was  not  available  for  the  purpose  of  experimentation 
along  these  lines.  Many  concentrators  are  in  operation 
now  in  California,  and  more  are  being  built.  The 
Oceanic.  Kings  Consolidated,  New  Almaden,  Cloverdale, 
Aetna  and  New  Idria  arc  all  using  them,  varying  from 
'■ii  to  :!00  tons  per  day  capacity.     As  an  adjunct  to  water 

cntration.  many  experiments  have  been  made  in  the 

use  of  flotation,  but  so  far  as  can  be  determined,  none 
of  the  mines  has  actually  installed  working  units, 
although  it  is  expected  that  the  New  Almaden  will  have 
one  in  operation  soon.  Extractions  as  high  as  86$  have 
been  obtained  by  crushing  and  tabling  the  ore,  but  thi  re 
are  undoubtedly  some  ore-  in  which  the  cinnabar  oc<  urs 
in  an  almost  amorphous  state,  where  the  extraction  by 

tabling  alone  cannot  be  brought   much  i 60  to  70%. 

Careful  tests  have  indicated  that  the  losses  here  occur 
almost  entirely  in  the  fines  that  are  apparently  in  sus- 
pension in  the  pulp;  and  as  flotation  results  have  shown 
that,  so  far  as  einnaba  r  is  ci  mcerned,  it  can  be  successfully 
applied  only  to  the  fine.-,  in  doubt  a  total  extraction  of 
over  90%  can  in  most  cases  be  economically  obtained. 
Other  sulphides,  notably  pyrite,  are  almost  always  present 
in  cinnabar  ores,  and  this  pyrite  can  be  concentrated 
out  with  the  cinnabar,  proving  a  valuable  additiot 
the  succeeding  furnace  operation  and  cutting  down  the 
amount  of  fuel  necessary  to  smelt  the  ore.  Com  cntration 
has  one  other  great  advantage,  which  is  that  it  elimi 
the  asphaltum  products   i     lot  trbonaceous  materials 

that  are  nearly  always  found  in  the  ores  and  are  among 
the  chief  sources  of  difficulty  in  the  proper  collection 
of  the  mercury  after  smelting.  It  might  be  well  to 
mention  here  that  all  fire  methods  of  reducing  cinnabar 
call  for  subsequent  condensation  of  the  mercury  vapors 
and  that  any  hydrocarbon  distillates  that  may  be  con- 
densed with  the  vapor-  add   greatly  to  the  difficulty  of 

ollecting  the  mctallii    n  i  r  my. 


.      Mich       CO] 

.    '.ill  mill-  and  various 
types  of  have  been  tried  in  one  place  and 

genera]  trial  elsewhere. 

The  coat  oncentr thai  can  be  made,  the  more 

oi   roasting  in  the  furnace,  and  if  n  I 
tcepted,  none  of  the  presenl    furnace-  would 
verj    long  on  typ  on  concentrates. 

'I  mi    \|  ethods  or  M  i:ia  in    R 
'-'>  a  more  detailed  discussion  of  thi  thods  of 

used,  thai  of  thi 
iest   to  install,   aamely,   retort-,   n 
■  up  first  : 

Retorts    are     made    of    casi     iron,     i 

D-shaped  cross-section,  and  have  capacitii  from 

50    to    .I'll)    lb.    per    charge.      This    very    small    capacity. 

together  with   th mparatively    large  amount    of 

nei  essary,    has    forbidden    their   usi  .  t    the   ven 

smallest  mines  and  for  the  mercurial 

soot    from   other   furnaces.      When 
the  losses  in  a  retort  plant  are  very  lap  doubt 

retorts  will  again  be  considered  in  the  ti  - 

centrates    from    vvel    concentrating   mills,      h 
furnace-   other   than    retorts    are   seldom    u-r<\   and   un- 
doubtedly will  dis  rel] .  as  I nuch  time  is  losl 

in  heating  up  and  cooling  off  after  the  different  i  ha 

Tile  furnaces  of  the  Scotl  type  may  be  accepted 
the  standard   for  cinnabar  reductii 
that  Mr.  Scott  has  made  practically  no  changi 
design    since    the    original    furnace    was    built    at    New 
Almaden   in    1876.     The  weak  point-  of  the  Scott  furnace 
are:     Their  first  cost;  the  great   amount,  of  brick   used 
in   their  construction,  with  the   resultant   absorption  of 
quicksilver;   lack  of  control   of  the  descendh 
with  the  occurrence  of  channels  and  rushes  of  ore  block- 
ing of  the  tiles  by  wet  ore  and  by  (linkers,  ae 
periodical  shutdowns  for  cleaning  out;  plugging  i 
pigeonholes  by  ore  dust  and   their  consequent   sla§ 
near  the  6res;  their  inability  to  burn  safely  high-sulphide 
ores,  due  to  the  danger  of  the  furnace  getting  afire  from 
bottom  to  top,  or  as  it  might  be  expressed,  lack  o 
control;  and  also  their  inability  to  handle  ores  in  which 
metallic  mercury   is   present,   as   this   mi 
found  to  drop  through  from  the  top  of  the  furnace  to  the 
ashpit  withoul   volatilizing,  regardless  of  the  temperature 
at   which  the  furnace  was  operated.     Thi  have 

worked   very  well  on  freshly  broken   ore   from   the  □ 
but  are  found  to  give  a  great  deal  of  trouble  when  highly 
oxidized   materials  such  as  old  dumps  ami  oxidized 
are  charged    into   them. 

are  in  daily   use  and  give  compli  tion.     They 

arc  all  more  or  less  on  the  lime-kiln  order.  Tl 
of  coai  'ability  of 
briquetting  the  finer  ores  or  concentrates,  and  this  no 
smpted  when  a  .suitable  binder  is  found, 
must  not  in  itself  be 
niir  mi  off  hydroeai  .  which  will  after- 
ward   i  '•  ith    the    mi  rcury    in    tin 

system.      Thi-    naturally    precludes    the    use    o 
materials  as  I  altum. 

t  writing,  only  two  median 
tre    known    to    be    in    operation,    both 
II  •    New  Almad 

from   Winnemu 
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rected  last  fall  and  ran  hardly  be  said  to  have  passed 
the  experimental  stage.  They  are  especially  adapted  to 
the  burning  of  high-sulphur  ores  or  for  ores  that  contain 
some  metallic  mercury,  which  on  this  account  cannot  be 
roasted  in  any  of  the  shaft  furnaces.  They  have  proved 
to  be  economical  of  fuel  and  can  be  erected  for  about 
half  the  cost  of  the  regular  tile  furnace.  They  have 
the  advantage  of  being  able  to  control  the  temperature 
cm  each  hearth  and  will  find  their  greatest  application 
in  the  smelting  of  la  rue  tonnages  of  cinnabar  concen- 
trates where  the  sulphur  content  is  sufficiently  high  to 
reduce  materially  the  amount  of  external  fire  necessary. 
Such  concentrates  cannot,  by  themselves,  be  roasted  in 
any  of  the  tile  furnaces  or  course  ore  furnaces  now  in 
use.  The  problem  here  remains  for  someone  to  invent 
a  continuous  muffle  furnace  where  the  temperature  can 
be  controlled  at  any  point  to  prevent  fusion  of  high- 
sulphur  ores. 

The  Fuel  for  Mercury  Seduction 

The  best  results  in  all  types  of  furnaces  have  been 
secured  through  the  burning  of  wood  for  fuel,  but  the 
cost  of  wood  in  some  localities  has  made  necessary  the 
substitution  of  fuel  oil.  Wood  requires  less  air  for  com- 
plete combustion,  and  the  alkaline  ashes,  which  to  some 
extent  are  mixed  with  the  gases  leaving  the  furnace,  are 
a  decided  advantage  in  the  ultimate  recovery  of  the 
quicksilver.  Fuel  oil,  such  as  is  used  in  California,  needs 
a  great  amount  of  air  for  complete  combustion  and  has 
the  disadvantage  of  making  a  very  greasy  soot  that  is 
carried  over  into  the  condensers  and  greatly  retards  the 
collection  of  the  mercury.  To  prevent  this,  it  is  necessary 
to  have  large  fireboxes  in  which  the  combustion  of  the 
oil  can  take  place,  allowing  only  the  hot  gases  to  escape 
into  the  furnace;  although  in  the  case  of  the  burning 
of  coarse  ore  this  feature  is  not  so  necessary,  as  the  whole 
mass  of  the  ore  gets  sufficiently  heated  to  collect  the  soot 
and  tarry  products  from  the  oil,  preventing  their  escape 
with  the  gases.  The  action  in  this  case  is  similar  to  that 
of  the  gas  producer  in  which  fuel  oil  is  sprayed  against 
a  checkerwork  of  brick. 

The  drying  of  ores  prior  to  their  introduction  into 
the  furnace,  while  increasing  the  capacity  of  the  furnace 
and  having  a  tendency  to  minimize  hangups,  is  not  in 
general  use  in  California,  most  operators  preferring  the 
simpler  method  of  charging  their  ore  directly  into  the 
top  of  the  furnace  and  letting  it  dry  out  there.  At  first 
thought  it  would  appear  as  though  the  proper  procedure 
would  be  to  convert  the  first  condenser  into  a  drier  and 
have  the  raw  ore  serve  the  double  purpose  of  cooling 
the  gases  and  drying  the  ore;  but  as  the  first  condenser 
rally  collects  a  considerable  amount  of  ore  dust  and 
as  it  is  a  difficult  matter  to  separate  this  dust  from  the 
condensed   quicksilver,  this  plan  has  been  abandoned. 

Before  discussing  the  various  types  of  condensers  in 
use,  it  will  1h>  well  to  consider  the  composition  of  the 
ore.  This  varies  considerably  according  to  the  locality 
from  which  it  is  mined,  but  as  a  rule,  outside  of  a  small 
percentage  of  cinnabar  usually  present,  there  are  huge 
quantities  of  calcite  and  dolomite  and  often  quartz. 
Asphaltum  and  carbonaceous  material  is  frequently 
present  and  in  most  instances  varying  quantities  of  iron 
pvrite.  At  \"i ■■..  Un  d<  ;  has  been  found  that  a 
nhie  foot  of  raw  ore  weighing  10?  lb.  when  charged 
into  the  furnace,  weighs  only  70  lb,  after  roasting.     It 


will  lie  seen  at  once  that  the  gases  coming  from  the 
furnace  and  out  of  which  the  mercury  has  to  be  con- 
densed will  consist  in  a  large  measure  of  H20,  C02,  S02, 
S03  and  CO  in  addition  to  the  usual  products  of 
combustion. 

Tars,  pitches  and  other  volatile  hydrocarbons  are  mixed 
with  the  gases,  some  of  which  afterward  condense  with 
the  water  and  mercury.  In  order  to  secure  the  decom- 
position of  the  cinnabar,  it  is  necessary  to  subject  it  to 
a  temperature  in  excess  of  670°  F.  This  temperature 
must  be  maintained  in  the  gases  coming  out  of  tin 
furnace  for  a  sufficient  length  of  time  to  permit  the 
elimination  of  ore  dust,  and  then  must  lie  cooled  as 
rapidly  as  possible  to  force  the  condensation  of  the 
mercury.  As  this  condensation  takes  place  in  the  form 
of  a  mercurial  dew.  the  velocity  of  the  gases  must  be  as 
low  as  possible  consistent  with  maintaining  the  furnace 
draft  and  enough  space  provided  for  this  fog  to  settle 
out  of  the  gas  passing  through  the  condensers.  The 
possibility  "of  great  loss  is  here  apparent,  owing  to  the 
fact  that  the  entire  volume  of  gas  leaving  the  furnace 
must  be  saturated  with  mercury  vapor  at  the  temperature 
of  exit  and  will  continue  to  be  so  saturated  until  alter 
it   is  finally  delivered  into  the  atmosphere. 

The  present  problem  is  to  reduce  this  gas  volume  in 
the  furnace  as  much  as  possible  and  to  have  the  gases 
leaving  the  condenser  system  as  cool  as  is  commercially 
possible.  As  the  necessary  draft  cannot  be  secured  under 
these  conditions  without  having  the  final  temperature 
too  high  and  the  resulting  vapor  loss  too  great,  some 
mechanical  means  is  necessary  to  maintain  the  movement 
of  vapors  through  the  condensers.  Low-speed  fans  have 
been  found  best  suited  for  this  purpose.  As  this  dis- 
cussion is  not  intended  to  enter  into  such  technical  sub- 
jects as  vapor  densities,  specific  heats,  vapor  tension,  etc., 
the  products  of  the  condensers  will  next  be  mentioned. 

Products  of  the  Condensers 

In  tlie  first  condenser  after  the  furnace,  the  product 
is  largely  dry-ore  dust  and  little  mercury;  the  next  con- 
densers will  show  varying  amounts  of  condensed  water 
and  mercury,  this  water  carrying  considerable  oil  and 
other  hydrocarbons  of  a  tarry  nature,  as  well  as  sulphuric 
acid.  Varying  amounts  of  what  is  called  mercurial  soot 
are  present  in  all  these  condensers,  and  it  is  the  separa- 
tion of  the  metallic  mercury  from  this  soot  that  offers  the 
greatesi  difficulty  in  securing  an  adequate  clean-up. 
I'm  eni  practice  is  to  mix  this  soot  with  wood  ashes  or 
lime  and,  after  drying,  to  work  the  mercury  out  of  it 
by  manual  or  mechanical  means.  The  ashes  containing 
wood  lye  or  the  lime  have  a  tendency  to  brighten  the 
mercury  and  give  the  minute  globules  a  chance  to  run 
together. 

No  matter  how  this  soot  is  worked  over,  a  large 
proportion  of  the  mercury  still  remains  entrapped  in  it 
in  the  form  of  microscopic  globules,  and  it  is  customary 
in  the  larger  plants  to  charge  this  residue  back  into  the 
furnace.  Some  plants,  however,  retort  this  soot  and  in 
this  way  get  out  practically  all  the  mercury,  but  such 
a  retorting  process  is  long,  tedious  and  subject  to  con- 
siderable opportunity  for  loss.  IT])  to  the  present  no 
other  means  has  been  devised  for  separating  the  mercury 
from  this  soot. 

Condensers  are  usually  built  of  brick,  stone,  cast  iron, 
i   ■  wood      Intel \   i    n  ret  :  and  hollow  tile  have  been 
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ased  successfully.    The  cooling  of  the  gases  in  il con 

densers  is  often  assisted  by  the  introduction  of  whal  are 
known  as  water-backs,  or  coils  of  pipe  either  of  iron  or 
terra  cotta,  through  which  cold  water  or  air  is  circulated. 
Air  flues  either  of  iron  or  terra  cotta  pipe  are  ;ilso  used, 
mainly  for  cooling  the  gases  in  the  first  condensers,  and 

water  sprays  have  I n  introduced  for  the  same  pur] 

although  open  to  tl bjection  of  carrying  away  floured 

mercury,  whirl]  is  ven    diffii  ult  to  save. 

All  condensers  constructed  of  brick,  stoi c  concrete 

have  the  serious  defei  I  of  absorbing  great  amounts  of 
mercury,  largely  from  thi  vapors  thai  permeate  into  the 
walls,  and  their  necessary  thickness  great!}  de  reases  their 
efficiency  as  coolers. 

Wooden  condensers,  either  vertical  or  horizontal,  are 
now  being  used  to  a  considerable  extent  and  have  been 
Eound  satisfactory  where  the  temperature  of  the  gases 
permits  their  use  at  all.  They  are  less  subject  to  attack 
by  acid  waters  than  either  masonry  or  cast  iron,  and 
have  the  added  advantage  of  low  first  cost,  [ronwork  of 
any  description  lasts  very  well  in  the  construction  of 
condensers  where  the  temperature  does  not  Pall  below  the 
boiling  point  of  wafer,  but  are  rapidly  attacked  at  lowi  i 
temperature. 

Glass  and  wood  condensers  were  formerly  quite  exten- 
sively used  at  New  Almaden,  but  were  abandoned  on 
account  of  their  rapid  deterioration  during  shutdowns  of 
the  furnace.  Various  plasters  or  cements  supposed  to 
be  acid-resisting  have  been  tried  on  the  walls  of  con 
densers  with  the  idea  of  rendering  them  less  porous  and 
less  subject  to  attack  by  acids,  but  as  yet  have  uot  proved 
entirely  satisfactory  fur  these  purposes. 

Principal  Forms  m  Mercury  Losses 

In  roasting  mercury  ores  losses  occur  principally  in 
the  following  forms:  -Cinnabar  or  metallic  mercury  re- 
maining in  the  furnace  residue.  This  can  be  taken  as 
low  and  should  be  almost  negligible  with  good  furnace 
work. 

Absorption  of  mercury  by  the  brickwork  of  the  furnaces 
and  condensers  previously  referred  to.  This  is  a  loss 
that  cannot  be  very  well  estimated,  and  while  it  may 
not  be  considered  as  an  ultimate  1"—.  it  remains  a 
practical  one  as  lone-  as  the  plant  is  in  operation.  In 
one  instance  the  tearing  down  of  a  furnace  and  con- 
denser system  to  rhy  knowledge  produced  over  1,000 
flasks. 

Air  leaks  in  the  plant  will  cause  loss  or  not.  ai 
ing  as  to  whether  care    is   taken   to   always  have  an   in 
draft.     Stack,  or  exit,  losses  are  easily  the  most  serious 
of  all,  as  before  mentioned.     The   large  volume  of  gas 
coming   out  of   the   final    condenser    is    saturated    with 
mercury  at  the  temperature  of  escape,  and  no  means  has 
yet  been  devised   for  preventing   this    loss.     In   terms  of 
the  mercury  recovered,  assuming  that  onlj  twice  as  □ 
air  went  into  the  furnace  as  was  necessary  for  theoretical 
combustion,  this  loss  has  been  measured  to  be  as  larj 
•." ,    of   the   mercury    recovered    when    treating  a    I 
ore.  and  with  an  exit  temperature  as  low  as  that  o 
outside  atmosphere.     Double  that  amount  has  been  shown 
"ii  an  ore  of  o.l',    mercur  .     A-  most  of  the  quicksilver 
furnaces   in   California  are  '  of  less  than    '  _■ 

of   ir;    mercury,  it  can   readilj    be   understood  that   the 
loss  under  the  conditions  cited  might  reach  as  high  as 
of  the  recovered    mercury   when   the  excess   air   i 


iant         l 
'"   mi  main- 

tained, and   it   is  more  likely  that  at   least   four  or  five 

tune-  as  much  air  a         bustion  fit 

way  into  the  system,      i  ich  as  high 

as  10  dered 

as  a  fixed  I  I        Idition  to  this  vapor  loss  thi  i 

the  men  urial  mist,  or  fog,  which  is  present  in  the 
leaving   the   condensers.      This   has    beet 
amount  to  sevi  ral  times  the  fixed-vapor  loss,  dependent  on 
the  number  of  condensers  used  and  the  velocity   of  the 
gases  through  the  system. 

Another  source  of  1"--  is  thai  in  floured  mercury 
in  the  water   leaving    I  not    been 

possible  to  measure  this,  but  it  is  known  to  I nsiderable. 

Washing  of  cond  users  in  •    undoubt- 

edly has  caused  great  loss  in  th 

Tiik    Absence  of  Cai  pling 

In  summing  up  t(  i  the  treatment 

ores   l>\    the  apparatus   now   in  gen  to  be 

regretted   that    careful   sampling  of  thi    i  long 

periods  of  time  has   not    been  commonly  dune.      \ 
least  three  plants  with  which  [am  more  oi  less  familiar, 
sampling  has  been  done  at  stated  times  with  the  object 
of   discovering  what    this   loss    is,  and    in    no   case   v., 
shown  to  be  less  than  20%,  and  that  on  a  comparative!} 
high-grade  ore.     In  all   probability  the  losses  in  fin 
furnaces  exceed  25$  and  may  even  reach  as  high  as  i"'. 
on    extremely    low  gradi    ores   and    with    too    much   air. 
( !oarse-ore  Eurnai  es,  E  the  small  amount  of 

draft  necessary  do  not  incut  loss  when  proper 

attention  is  paid  to  control  of  thi  air  admitted  into  the 
furnace,  and  the  smallest  losses  of  all  should  be  met  in 
properly  operated  retorts  or  muffle  furnao 

A  thorough  knowledge  of  the  losses,  mechanical  and 
metallurgical  conditions  leads  ,,,,,■  to  forecast  that  the 
future  will  cither  bring  I  for 

reducing  mercurial  ores  or  will  develop  the  ye1  concen- 
tration of  these  ores  until  a   saving   in 
will  be  made  on  a  commercial  scale.     Fumacing  of  the 
ores   will    probably   always   be  the   cheapest    in    per   ton 
costs  on  tonnages  greater  than  25  per  day  and  on 
in  excess  of  l '  i    mi  rcu  -  sustained 

in    treating   low-grade   01  H  ill    in    all    prob- 

abilit  r  than  that  of  wei  I  ion  plus  a 

retorting  of  the  concent 
Mines  having  large  investments  in  furnace  plants  will 
continue  to  use  them  tip  to  capacity,  but  will  build 
centra  for  their  li  ores,  mixing  the 

resulting  a  with  the  ore  going  to  the  fun 

trating  plant  together 
with  its  necessary  retorts  will  probably  preclude  the 
erei  tion  of  more  large  furna  -T  in  the  case  of 

the   install  :entrator  the  quantity   of 

concentrat  -miction  of 

of   furnace  with  greater  capacity   than  can   he 
This  will  bring  in  mechanical  fur- 
having  little  or  no  application  of  external 
iteming  sufficient  sulphur  to 
their  own   fuel.     Such  a  condition  would  he  id..  | 

ation   of  mercury,   a-   the   volun f    fun 

with  attendant  vapor  loss  COllld  he  kept   down 
mum.  of  mercury  ma; 
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A  new  quicksilver-distilling  apparatus  comprising  a 
roasting  furnace,  a  dust  settler  with  the  gas  outlet  com- 
municating with  the  furnace,  a  condenser  communicating 

with  the  dust  settler,  a  stack  to  which  the  uneondensed 
gases  from  the  condenser  are  delivered,  and  means  for 
subjecting  the  condenser  to  a  cooling  medium,  together 
with  means  for  conducting  the  cooling  medium,  with  its 
absorbed  heat,  into  the  stack  to  increase  the  draft  through 
the  apparatus,  has  been  designed  by  William  H.  Landers, 
of  New  Almaden,  Calif.,  to  whom  U.  S.  Pat.  No.  1,195,- 
236  has  been  granted.  The  features  of  the  furnace  are 
shown  in  the  accompanying  drawings. 

In  the  accompanying  illustration  a  vertical  sectional 
elevation  of  the  apparatus,  and  a  plan  of  it  are  shown. 
The  furnace  is  shown  at  A,  and  may  lie  of  any  suitable 
type  adapted  for  the  distillation  of  quicksilver  from   its 


settler  has  two  objects:  First,  to  keep  the  vapors  and 
gases  sufficiently  hot  to  prevent  any  precipitation  or  con- 
densation of  the  quicksilver  in  the  settler;  second,  by  its 
large  dimensions  compared  to  the  inlet,  to  reduce  the 
velocity  of  the  vapors  and  gases,  allowing  the  dust  to  sep- 
arate and  settle  more  effectively. 

The  condenser  comprises  a  number  of  collecting  cham- 
bers, or  trays,  in  a  base,  successively  connected  by  a  num- 
ber of  standpipes,  the  last  chamber  communicating  with 
the  stack.  Between  and  around  the  standpipe  are  baffles 
which  form  the  space  for  the  circulating  cooling  medium. 
This  medium  is  supplied  by  the  fan,  which  connects  by  a 
pipe  with  the  baffle  space,  and  this  space  communicates 
at  the  outlet  end  of  the  complete  path  of  circulation  with 
a  pipe  that  is  carried  to  and  enters  the  stack.  The  air 
serves  the  double  purpose  of  a  cooling  medium  for  the  con- 
denser and,  in  its  heated  condition,  due  to  the  interchange 
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ore.  The  best  form  is  considered  to  be  that  known  as 
the  multiple-hearth  furnace  and  is  thus  illustrated  here. 
The  dust  settler  is  shown  at  B  and  the  condenser  at  C,  the 
tan  that  supplies  the  cooling  medium  for  the  condenser 
being  shown  at  D. 

Circulating  air  is  admitted  and  passes  through  and 
the  shaft  and  arms  of  the  furnace  and  is  discharged 
into  the  stack,  from  which  it  may  be  diverted  through 
the  return  pipe,  in  a  heated  condition,  to  the  furnace  grate 
for  the  combustion  of  fuel  and  the  oxidation  of  the  ore, 
the  furnace  grate  communicating  through  a  flue  with 
the  lower  roasting  hearth  of  the  furnace.  The  air  and 
products  of  combustion  pass  through  the  flue  into  the  fur- 
nace and  over  the  hearth  in  a  direction  opposite  to  the 
flow  of  ore,  going  to  the  ?apor  and  gas  outlets. 

The  settler  is  i le  of  briet  or  concrete  or  any  material 

that  will  sufficient!  con  ervi  the  heat,  and  for  a  similar 
purpose,  the  rapot  outlel   Hue  from  the  furnace 

is  best  covered  with  heat-insulatina   material.     The  dust 


of  heat  in  the  performance  of  its  first  function,  it  serves 
the  further  purpose  of  increasing  the  draft  and  creates 
a  suction  in  the  entire  system,  inducing  a  current  of 
vapors  ami  gases  away  from  the  furnace,  thus  taking  them 
away  from  the  roasting  pre. 

The  ore  in  crushed  condition,  say  from  %-in.  mesh 
down,  is  roasted  in  the  multiple-hearth  furnace.  The 
gases  are  then  driven  off.  together  with  dust  from  the 
furnace,  passing  over  into  the  dust  settler.  Here  the  gases 
will  remain  hot  enough  to  prevent  precipitation  of  quick- 
silver, but  the  current  will  be  slow  enough  to  provide 
for  the  settling  of  all  the  dust.  The  gases  then  pass 
into  and  through  the  condenser,  and  the  quicksilver  settles 
in  the  collecting  boxes.  The  condensation  is  due  to  the 
current  of  air  from  the  Ian  passing  through  the  baffle 
spaces  "I  the  condenser.  This  quickly  cools  the  pipe  and 
the  gas.  when  liberated,  is  still  heated  and  is  discharged 
into  the  stack,  thereby  increasing  the  draft  and  creating 
effective  suction  throughout  the  apparatus. 
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SYNOPSIS  Recent  changes  in  smelting  practice 
of  the  Anaconda  Copper  Mining  Co.  have  mater 
ially  improved  the  results  obtained.  Pulverized 
coal  is  largely  used  in  the  reverberatory  furnaces, 
greatly  increasing  the  charge  smelted  per  ton  of 
coal.  (!rcat  Falls  type  converters  have  replaced  the 
old  barrel-shaped  ours.  Cottrell  fume-treatment 
system  has  been  installed.  The  changes  were  made 
necessary  by  the  increased  tonnages  required  I"  be 
smelted. 

An  extensive  program  of  reconstruction  and  new  con- 
struction at  its  plants  in  Anaconda  and  Great  Falls  was 
decided  upon  by  the  Anaconda  Copper  Mining  Co.  in 
December,  1914.  Considerable  experimental  work  had 
been  done  prior  to  this  elate  and  had  demonstrated  that 
the  recovery  of  copper  from  the  Untie  ores  could  be 
greatly  increased  by  the  use  of  the  flotation  process  of 
concentration.    The  high  recovery  possible  by  this  process 


From  19x125  ft.,  to  25x1  13  ft.  The  converter  planl  ai 
Anaconda  was  in  a  decidedly  run-down  condition  and 
i  on  i  ted  of  i  3  barn  l  shaped  converters.  It  was  decided 
i"  repla>  e  these  with  uprigb.1  converters  of 

the  Great   I  

ing  capacil  jr,  of  course,  aecessitated  additional   roa 

and  it  was  decided  I istrw 

taining  twenl 

With  regard  to  Great  Falls,  it  was  determined  to  adopl 
reverberator}  smelting  exclusive!)   for  thai   plant  and  to 

supply  it  «  nil  c in  rates  to  be  shipped  from 

The  coal  burned  a1  Great  Falls  is  of  rather  poor  qualify, 
and  gas-fired  furnaces  had  been  used  up  to  that  nine. 
A  furnace  had  been  constructed  with  a  large  firebox  which 
worked  somewhat   on   the  gas-producer   principle.     This 

was  not    \el'\    Successful,  and    II    W;i  iking 

preliminary   tests  at  Anaconda,  to  adopt  coal-dust  firing 
at  I  rreat  Falls  also. 
'  This  entire  program  has  now  been  completed,  and  the 
results  obtained   from  the  changes  have   fully  met   our 


IVERBERATORY    FURNACES  AT  GREAT  FALLS,  MONT. 


made  it  seem  desirable  to  centrate  all  the  ore  instead 

of  sending  paid  of  it  to  the  blast  furnaces.     Ii  was  also 

fell  that  concentrating  operations  had  best  be  confi I  to 

Anaconda  in  order  to  avoid  transportation  charges  on 
ores  that  had  hitherto  been  sent  to  Great  Falls.  This 
made  H  necessary  to  increase  the  concentrating  capacity 
at  Anaconda  and  this,  together  with  the  treatment  by 
concentration  of  ore  that  formerly  had  been  smelted 
direct,  toeether  with  the  incTeased  concentrate  production 
resulting  from  the  higher  saving,  caused  a  tremendous 
increase  in  the  amount  of  material  requiring  treatment  in 
the   reverltoratory-smeltiim'  departments. 

Prior  to  this  time  one   furnace   in   the   reverberator] 
plant  had  been  equipped  with  coal-pulverizing  machinery 

and  burners.     The  results  of  flu's  experiment   had   I o 

jo  satisfactory  that  it  was  decided  t |uip  the  entire  planl 

in  the  same  way.    This,  we  knew,  would  result  in  a  lat 
increased  capacity,  and  in  order  to  provide  the  additional 
capacity  needed  it  was  decided  to  enlarge  the  furnaces 

•Metallurgical     manager.     Anaconda     Copper     Mining     Co.. 
Anaconda,  Mont. 


tations.    The  concentrator  is  treating  15, i 

ore  per  d:i'.  ami  is  making  a  recover]  of  96.5'  i        \ 
jig  and   table  concentrates   are  collected    in   bins,   from 
which  the]   are  distributed  by  means  of  trains  operated 
l,\  air  locomotii  i  oing  to  the 

\,,.  i  roaster  plant  (which  is  the  old  plant,  consisting  of 
sixty-four  L6-ft.  MacDougall  furnaces), part  being  shipped 

I    ill-    and    pa:  W    Nb.    2    TO 

plant.     All  the  flotatii  lected  in  a 

centrall)    located    Olii  ed    by 

i  ito    the    hopper-    feeding    the 
furnaces  in  the  No.  2  roaster  plant. 

The  quanta  ■  entrates  going  ii 

plan!  averages   1,700  tons  per  day.  with  which  is 
about  500  tens  of  i  '  rom  the  bins  and  about 

This  amount   oi    D 
being  tn  enl  time  in  2  I  furnai  i  - 

of  the  v  i     being    ised  fo 

eount  of  so  large  a  proportii 
eharg  e,  these  fui 

with  a   view  to  producing  a  minimum  of  dus 
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operated  with  a  minimum  of  draft.  It  was  realized,  how- 
ever, that  in  spite  of  anything  we  could  do,  we  would 
probably  have  considerable  dust  to  contend  with,  and 
therefore,  in  addition  to  equipping  the  plant  with  a  dust 
chamber  and  flue  of  ample  proportions,  a  Cottrell  treater, 
capable  of  handling  400,000  cu.ft.  of  hot  pis  per  minute 
was  installed.  This  treater  is  not  in  operation  at  the  time 
of  this  writing,  but  will  probably  be  running  early  in 
September.  The  course  of  the  gases  through  the  treater 
is  vertical,  but  instead  of  being  filled  with  pipes,  the  inside 
of  the  treater  is  divided  into  rectangular  spaces  by  means 
of  plates  of  corrugated  iron.  The  plates  are  12  in.  apart. 
Chains  are  hung  a1  intervals  of  about  6  in.  midway 
between  the  plates  and  Form  the  positive  electrodes.  The 
treater  is  referred  to  as  being  of  the  "box  type"  and  is 
considerably  less  expensive  per  unit  of  capacity  than  the 
"pipe  type"  of  treater. 

The  furnaces  in  the  No.  2  roaster  plant  contain  as  a 
principal  distinguishing  feature,  the  large  brick  shaft, 
originally  introduced  and  patented  by  Utley  Wedge.  This 
shaft  is  5  ft.  in  diameter  and  contains  in  its  interior  all 


the  cars.  It  was  our  intention  to  equip  this  stack  with  a 
treater  for  catching  dust  that  might  escape,  but  measure- 
ments have  shown  that  the  quantity  of  dust  getting  out 
is  too  small  to  make  it  worth  while. 

Reveebeeatoby  Fukxaces  Fiked  with  Coal  Dust 

Tlie  reverberatory  plant  takes  the  calcine  from  both  Nn 
1  and  No.  2  roaster  plants,  as  well  as  flue  dust  from  all 
tin'  various  dust  chambers.  It  consists  of  eight  reverbera- 
tory furnaces  of  the  dimensions  already  given.  These 
furnaces  use  pulverized  coal  from  the  Diamondville  mines 
of  the  Anaconda  Copper  Mining  Co.  and  are  capable  of 
smelting  as  much  as  650  tons  of  charge  per  21  hr.  The 
fuel  ratio  for  a  period  of  six  months  has  averaged  6.8; 
that  is,  we  smelt  6.8  tuns  of  charge  with  one  tun  of  coal. 
The  furnaces  operate  continuously,  anil  slag  runs  in  a 
steady  stream  from  a  hole  in  the  front  end.  The  matte  is 
also  tapped  at  the  front  of  the  furnace.  The  latter  change 
was  made  necessary  by  the  use  of  the  side-charging  system. 
Contrary  to  former  practice,  these  furnaces  contain  only 
an  inconsiderable  bath  of  matte,  although  of  course  they 


INTERIOR  OF  FLUE  END  OF  REVERBERATORY  FURNACE    COAL-DUST  BURNERS  OF  REVERBERATOT  FURNACE 


the  pipe  connections  and  the  fastenings  by  which  the  arms 
are  held  in  place.  This  feature  is  undoubtedly  valuable 
in  that  repairs  to  the  water  system  or  the  arms  can  be 
made  without  cooling  off  the  furnace,  which  is  a  rather 
serious  matter  with  furnaces  of  so  large  a  size.  The 
furnaces  are  water-cooled,  as  air  cooling  has  proved  itself 
inapplicable  to  concentrates  containing  as  much  iron 
pyrite  as  thus,,  made  from  Butte  ores.  The  center  shaft 
runs  on  a  button  bearing.  This  has  been  designed  and 
installed  to  take  the  place  of  a  roller  bearing  with  which 
the  furnaces  were  first  equipped  and  which  gave  consider- 
able trouble.  Each  furnace  is  driven  independently  by 
a  15-hp.  totally  inclosed  motor,  drawing  its  cooling  air 
from  outside  tin-  building.  A  train  of  gears  running  in 
oil  in  a  ti^ht  gear  case  transmits  the  power  to  a  large 
pinion  win!  ith  a  crown  gear  near  the  lower  end 

of  the  shaft.  The  calcine  hoppers  are  partitioned  oil'  from 
the  rest  of  the  building,  so  thai  the  dust  and  gases  evolved 
in  loading  the  trains  are  confined.  The  loading  chambers 
extend  the  length  of  the  building  and  are  about  25  ft. 
wide.  They  are  connected  with  a  l'.'-ft.  brick  stack,  so 
that  a  current  of  air  keeps  the  dust  and  gases  moving 
always  in  one  direction  and  awaj   from  the  men  loading 


contain  quite  a  large  body  of  molten  slag.  The  remodel- 
ing of  the  reverberatory  plant  has  more  than  fulfilled  ex- 
pectations, and  besides  giving  us  almost  2y2  times  the 
former  capacity  in  the  same  building  and  with  the  same 
number  of  furnaces,  has  greatly  decreased  our  reverbera- 
tory-smelting  costs. 

The  results  obtained  at  Great  Falls  have  been  equally 
gratifying.  At  this  plant  the  furnaces  are  somewhat 
smaller— 20x125  ft.  The  coal  u^v\  contains  23%  of 
ash,  and  when  burned  in  the  gas-producing  firebox  with 
which  one  of  these  furnaces  was  formerly  equipped, 
smelted  oiih  225  tons  of  charge  per  day  with  a  fuel  ratio 
of  about  2.25.  The  same  eoal  used  in  the  pulverized  form 
now  smelts  nearly  500  tons  of  charge  with  a  ratio  of  1.8 
tons  of  charge  per  Ion  of  eoal. 

Owing  to  the  abnormal  demand  for  copper  and  the  high 
price  obtained,  the  blast-furnace  plant  at  Anaconda  is 
still  operating  at  maximum  capacity.  This,  however,  is 
only  temporary,  and  the  plant  will  he  closed  with  the  ex- 
ception of  one  small  furnace  to  be  used  for  smelting  coarse 
and  high-grade  material,  such  as  a  small  amount  of  excep- 
tionally high-grade  ore.  matte  and  slag  cleanings  and 
barrings  from  the  roasting  furnaces. 
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In  order  to  take  care  of  the  converter  slag  andet  I 
new  conditions,  .1  reverberatory  furnace,  25x150  ft..  was 
constructed  in  a  portion  oi  the  converter  building  thai 
had  formerlj  been  used  as  the  lining  department  when 
the  siliceous  linings  were  still  being  used  in  the  converters. 
This  furnace,  also,  is  heated  with  coal  dust  and  is  proi  Lded 
with  three  spouts  for  introducing  the  molten  slag.  The 
furnace  is  completed,  bul  has  not  yei  been  put  into  reg 

operation  for  the  re hat  as  long  as  the  blast-i  at 

plan!  continues  in  operation  the  converter  slag 
there  as  a  flux.  It  is  intended  to  operate  this  furnace 
on  a  siliceous  charge  high  in  sulphur  so  as  to  provide  the 
siliea  necessary  to  combine  with  the  excess  iron  in  the 
converter  slag  and  thus  produce  a  furnace  slag  running 
aboui  3795  SiO,.  At  Hie  same  time  a  rather  low-grade 
matte  will  he  made,  which  ran  he  t:  0   ladles  and 


In-lead   of  sloping  downward    from   ll ml-  of   the 

launders,  tin-  new  dump  now  slopes  upward  with  a  '." , 
ted  that  dumping  room   tor  a  |i 

•'!'  at  ars  has  been  provided. 

in-  flotation  concen 
ivMt^  that  has  to  he  handled  has  given  rise  to  no  serious 
smelting  problems.    A-  far  as  we  can  Bee,  (lie  duel  lo 
from   the  reverberatories  are   incon 
seriou  ed  to  he  the  handling  id'  the 

plan!   into  • 
furnaces.     The  calcine  produced   from  notation  concen- 
trates is  not  on!-,  inconceivably  (inc.  hut  on  account  of  the 
contained  therein.  d  of  almost  the  proper- 

if  a  fluid.  It  runs  out  through  the  smallest  cracks 
and  holes,  and  its  angle  of  repose  is  practically  zero.  The 
reverberator}    fur  equipped   with  trough-shaped 


iiuitui  1  U£U.  Sit  Mil,  ittui  tftt 

idUMu  1  ma  ■■  4m  \ud  mm 
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poured  back  into  the  converters.  The  slag  will  run  out 
at  the  front  of  the  furnace  in  a  continuous  stream  into  a 
jet  of  water,  which  will  granulate  it  ami  convey  it  down  a 
launder  to  the  slag  dump. 

Abeangement  Providing  foe  Slag  Disposal 

In  this  connection  it  mighi  be  interesting  to  note  that 

within  the  past  year  the  spi rriginally  provided  for  the 

dumping  of  slag  has  been  practically  filled  up.  .\i 
time  the  Washoe  Reduction  Works  were  built,  it  seemed 
as  though  the  dumping  ground  for  slag  was  practically  in- 
exhaustible, and  up  to  about  six  months  ago  the  disposal 
of  slag  required  little  attention  beyond  granulatin 
and  flushing  it  down  launders  by  means  of  water.  After 
investigating  various  methods  of  disposal,  it  was  decidi  d  to 
allow-  the  slag  to  accumulate  in  small  ponds  at  the  ends 
"I'  the  launders.     Fron  ted   by 

means  r"  a  large  electrically    operated  locomot 
and  loaded  into  dump  cars   lioldin  :l  ton-  each. 

The  cars  are  operated  in  a  train  of  six.  by  means  of  an 
electric  locomotive.    The    are  equipped  with  comprei 
air  cylinders  for  dumping,  and   the   whole  train   can   he 
dumped  at  once  l.\   the  engineer  on  the  locomotive.     This 
method  of  handling  has  proved  to  he  effective  and  cheap 


hoppers  about  no  ft.  long.     Calcine  dumped  at  one  end 
of  th  will  tlow  to  the  other  end.  the  surface 

being  almost   horizontal.     Of  course  clouds  of  dust   are 
evolved  whenever  a  car  is  loaded  from  a  calcine  hopper 
or  whenever  the  calcine  1-  dumpei 
reverl  ted   considerable  1 

toward  the  construction  of  some  sort  of  arran 

1  a  tight  joint  '"1  the 

hopper.      Our    efforts    in    this    direction,    however,    have 
I ;  —  as    1  struct 

a   device   sufficiently  tight  and   at   the   same   time 
ciently  quick-acting  to  answer  our  requirements,     i 
moreovi  ary  to  provid  I  of  venf  on  the 

cars  for  allowing  the  escape  of  the  L.ra-  and  air  contained 
in  the  car.     3  or  this  purpose  are  useless  as  no 

fine  enough  to  hold  hack  the  dust.    We 
tried  a  'th,  hut  this  did  not  allow  thi    _ 

escape  with  sufficient  rapidity. 

We  finally  came  to  the  conclusion  that  the  best 
of  overcoming  the  difficulty  was  to  load  or  unli 

or  tunnel  which  is  connei  b 
end  to  .1  -tack  or  fan  -  eate  a  draft 

the  workim  m    thus  1    I 

the  dust  1-.  1  -charged  at  a  point 
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re-collected  if  its  amount  is  sufficient  to  make  it  worth 
while.  We  find,  however,  that  the  quantity  of  dust 
actually  lust  is  a  very  small  percentage  of  the  whole,  al- 
though to  see  a  ear  loaded  one  would  think  that  the 
loss  must  be  serious  indeed.  One  of  our  reverberatory 
furnaces  is  being  equipped  with  unloading  tunnels  just 
large  enough  in  cross-section  to  admit  the  calcine  ears, 
only  about  (I  in.  of  clearance  being  provided.  A  compara- 
tively small  volume  of  air  will  thus  suffice  to  keep  the 
dust  moving  toward  the  far  end  of  the  tunnel.  Doors  are 
provided  at  frequent  intervals  along  the  sides,  so  that 
ready  access  can  be  had  to  any  ear  in  the  train. 


Sfteasnft  Poweip  firomm  Waste  G^ses* 

At  the  Arizona  Copper  Co.*s  smeltery  at  Clifton,  Ariz., 
the  waste  gases  from  the  three  reverberatory  furnaces 
are  led  to  seven  713-hp.  Stirling  boilers  for  the  utiliza- 
tion of  their  heat  n  power  production  for  the  plant. 

The  reverberatories  are  oil-fired  and  burn  from  2  ID 
to  365  bbl.  of  California  crude  oil  per  furnace  day.  This 
variation  covers  a  onerfurnace  schedule  when  hand  firing 
for  high  tonnage  is  required  or  covers  the  requirement 
for  two  furnaces  under  light  bring  and  correspondingly 
low  tonnages  smelted. 

The  gases  leave  the  furnaces  at  temperatures  of  from 
1,800  to  2,000°  F.  and,  after  passage  through  the  steam 
boiler  plant,  exit  at  temperatures  ranging  from  471°  to 
588°  F.,  depending  on  the  number  of  reverberatories 
fired  and  the  number  of  boilers  in  service.  The  gases  from 
one  furnace  are  passed  through  five  boilers,  but  when  two 
furnaces  are  in  commission,  six  or  seven  boilers  are 
Used. 

When  smelting  in  one  furnace,  three  direct-fired  boil- 
ers are  in  continuous  service  to  supply  the  power  require- 
ments, but  the  night  load  is  light,  therefore  the  boiler 
efficiency  is  low.  The  pounds  of  water  evaporated  per 
pound  of  oil  averaged  1 1.98  over  a  period  of  eight  months. 
The  oil  averages  around  15°  Be.  and  IS. 200  B.t.u. 

With  two  furnaces  in  operation,  there  is  sufficient  waste 
heat  to  generate  all  steam  requirements  for  the  night 
load,  but  oil  must  be  used  to  carry  the  day  load.  Under 
these  conditions,  rather  than  keep  the  oil-fired  boilers  un- 
der steam  over  night,  the  three  oil-fired  boilers  are  not 
used.  Instead,  oil  is  burned  under  the  waste-heat  boilers. 
The  oil  so  burned  is  measured  and  credited  with  evaporat- 
ing 11.98  lb.  of  water,  in  the  same  manner  as  under  oil- 
fired  boilers  on  a  one-furnace  basis. 

All  boilers  contain  Foster  superheaters,  and  deliver 
steam  to  the  mains  at  175  lb.  pressure.  The  temperature 
of  steam  delivered  at  the  power  house  is  about  475°  F. 
The  net  steam  delivered  to  the  power-house  engines  is 
credited  to  the  boiler  plant.  Steam  used  in  heating  and 
atomizing  oil  and  for  other  miscellaneous  purposes,  as 
well  as  steam  wasted,  is  absorbed  in  the  furnace-oil  costs. 

I  iihi  i  one-furnace  conditions,  the  waste-heat  boilers 
averaged  over  a  period  oi  eighl  months,  7.71  lb.  of  water 
evaporated  per  pound  of  oil  burned  in  the  furnace. 

The  furnace-boiler  division  receives  credit  from  the 
power  house  varying  from  36  to  56$  of  the  oil  burned 
in  the  smelting  furnace. 


The  indicated  horsepower  from  the  waste-heat  boilers 
per  ton  of  solid  charge  smelted  on  a  one-furnace  basis  over 
a  period  of  nine  months  averaged  98.71  i.hp.-hr.,  whereas 
mi  ,i  two-furnace  basis  over  a  period  of  seven  mouths  the 
average  was  114.34  i.hp.-hr.  from  waste  heat  only. 

Reverberatory  dust  caught  in  all  the  boilers  does  not 
exceed  5  tons  monthly  when  running  one  reverberatory. 
The  net  steam  delivered  to  the  engines  is  credited  to 
the  boiler  plant.  Steam  used  for  heating,  atomizing  oil 
and  for  other  purposes  is  absorbed  in  furnace-oil  costs. 

Furnace  gases  leaving  the  waste-heat  boilers  at  temper- 
atures varying  between  4~  1  °  and  588°  F.,  are  conducted 
through  6-ft.  diameter  steel  pipes  into  a  flue  connecting 
with  the  main  chimney.  The  temperature  of  gases  in  the 
flue  ranges  between  400°  and  500°  F.  at  different  points. 
ami  at  these  temperatures  the  average  velocity  of  gases  is 
10  ft.  per  second  when  running  one  furnace.  An  average 
analysis  of  this  gas  is  SO,,  0.3%  ;  C02,  5.!)%  ;  O,  1.92'  ,  . 
('(>. 0.1',';  X.  80.595  ;  Sir.  not  determined.  When  the 
Hue  was  cleaned  recently,  100  tons  of  dust  was  removed 
Ihat  had  accumulated  during  two  years"  furnace  opera- 
tions. 

The  composition  of  this  dust  was  as  follows:  S.,<>... 
L7.4%;  A1.X>3,  6.3%;  total  F'e,  11.8%;  CaO,  8.3%"; 
S,  10.3%;  Cu,  9.65$  ;  free  ILS04,  3%;  H.,0,  9.5%. 

The  flue  roof,  originally  made  of  No.  14  steel  plate, 
was  so  pitted  and  eaten  through  that  repairs  were  neces- 
sary alter  eight  months'  service.  Concrete  slabs  rein- 
forced with  wire  netting  were  laid  on  top  of  the  steel  plate 
and  all  joints  filled  with  asphalt. 

The  following  table  shows  the  amounts  of  power  ab- 
sorbed   in    the   various   operations   of   each   department: 

AMOUNTS  OF  POWER  ABSORBED  IN  EACH  OPERATION 


•Excerpt  from  "Smelting  at  Arizona  Popper  Co.'s  Works," 
a  paper  presented  al  the  Arizona  meeting  of  the  A.  I.  M.  E., 
September.  1916,  b>  F.  X.  Flynn,  superintendent  of  the  smelt- 
ing department.   Ai   ;  p    i    Co.,    Clifton,    Ariz. 


Kilowatt-Hours 

Kilow 

att-Hours 

per  Ton  Ne 

v  Materia 

One 

Two 

One 

Two 

Divisions 

Furnace 

Furnaces 

Furnace 

Furnace 

Sampling: 

Receiving,   h.p.   air    con- 

verted tu  k\\  ,-hr 

1,813 

2,590 

0  10 

0   11 

10,501 

21.54S 

0  59 

ii  95 

Sampling,  electric 

1,140 

2,351 

0  06 

0    10 

3,819 

7,836 

0  22 

0  34 

Reclaiming,  electric 

22,576 

22.S43 

1  28 

1.00 

Total 

39,855 

57,168 

2.25 

2.50 

Roasting: 

Roaster  furnaces,  electric 

7,692 

7,495 

0  43 

0  33 

3,140 

5,093 

0.18 

0.22 

Total 

10,832 

12...S.S 

0.61 

0.55 

Reverberatories: 

Reverb,  furnaces,  electric 

3,013 

3,303 

0   17 

0   14 

Reverb,  furnaces,  h.p.  air 

converted  to  kw.-hr. . .. 

453 

647 

O.03 

0 .13 

Reverb,  furnaces.  1  p.  ait 

converted  to  kw.-hr.  . .. 

37,339 

72,774 

2    11 

3.19 

Slag  railway,  electric 

4,420 

10,451 

ii  25 

0  46 

Boilers,  h.p.  air  con' d 

to  kw.-hr. ... 

1.813 

2,590 

0  10 

0  11 

Boiler  feed-water  pumps, 

electric 

31.220 

20,553 

1   77 

0  90 

Oil  pumps,  electric.  .- 

4,030 

2,009 

0  23 

C.09 

Total 

82.28S 

112,327 

4.66 

4  92 

Converting: 

Converters,  electric 

5,263 

5,674 

0  30 

0  25 

Converters.    Lp.    air    eon- 

verted  to  kw  -In 

2  IS. J:!.". 

2IH..SII2 

12  34 

9  (17 

Cranes,  elect  1  ic 

22,790 

19,635 

1   29 

0  86 

Bullion  easting  machines. 

2.340 

2,920 

0  13 

ii  13 

Total..             

248,628 

235,031 

11  06 

10  31 

General  Winks: 

River  well,  electric 

6,760 

8,001 

0  38 

0  35 

i Ei  iii  i  and  machine  shops, 

electric 

2.900 

2,730 

0  16 

0   12 

Boiler  and  machine  shops, 

h.p.    air    converted  -  to 

kw.-hr 

1,986 

7,122 

0  28 

0  31 

Yards,  eli    tri 

1.313 

1,439 

0  07 

0  06 

Laboratory,  electric 

2,807 

3,077 

0  16 

0   13 

Total. 

18,766 

22,360 

1.05 

0  97 

Total,  all  -In  i,mii.. 

400.369 

439,483 

22.63 

19  -'.'. 

Dry    tons    new    material 

17.6S7 

22,793 

October 
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Tuyere  Coiminiecttioims  for  Copjpeir 


\'<>    Rich  lbd  II.  \"  \n, 


SYNOPSIS — .1  presentation  of  the  leading  types 
of  tuyere  connections  used  at  the  North  American 
smelting  works,  together  with  brief  comments  on 
the  designs  by  the  plant  managers  or  superin- 
tendents. 

Tuyere  connections  used  at  important  North  Amer- 
ican smelting  plants  arc  illustrated  on  the  succeeding 
two  pages.  While  tuyere  service  ai  the  various  plants  is 
practically  identical  in  it-  general  aspects  of  supplying 
air  to  the  blast  furnace  and  removing  locallj  trapped  slag, 
ye1  there  are  numerous  refinements  that  may  improve 
the  practice— depending  on  the  local  conditions  at  dif- 
ferent works.  An  examination  of  the  accompanying  draw- 
ings will  >li"\\  that  nearly  every  smelting  plant  has  made 
seme  improvement,  these  improvements  varying  with  the 
predominant  condition  that  was  to  be  remedied  at  the 
individual  plant. 

.Summarizing  generally  and  briefly,  it  will  be  noted  that 
at  Anaconda,  where  slagging  is  comparatively  infrequent 
and  large  tonnages  predominate,  a  special  effort  has  been 
directed  toward  the  saving  of  power  expense  by  reducing 
air  leakage;  Copper  Queen  and  Boston  &  Montana  have 
tried  multiple-tuyere  boxes,  presumably  with  the  inten- 
tion of  reducing  construction  cost ;  Detroit's  tuyere  box — 
of  more  recent  design  than  most  of  the  others — presents 
some  refinement  especially  in  the  matter  id'  the  cover, 
which  is  easily  removable  when  the  tuyere  has  slaggd; 
the  Traylor  tuyere  represents  an  eclectic  equipment  em- 
bodying the  wide  experience  of  its  makers,  incorporating 
ball-and-socket  joints  to  expedite  repairs,  slag-drainage 
and  air-conserving  features,  as  well  as  an  automatic  safety 
valve  for  the  lead-furnace  tuyere  connection;  the  auto- 
matic cutoff  i-  also  a  feature  of  the  Eilers  tuyere  box  long 
in  use  at  a  number  of  the  American  Smelting  and  Refin- 
ing Co.'s  plants;  the-Midvale  tuyere  box  provides  against 
air  leakage  by  using  adjustable  capscrews  to  hold  the 
tuyere  cap  close  to  the  face  of  the  tuyere  box,  and  also 
represents  other  improvements  over  the  original  design 
nsed  by  the  United  State-  Smelting  Co. 

Comments  ox  the  Tuyere  Designs  by  the 
Works  Managers 

Some  brief  comments  on  the  designs  used  at  the  various 
plants  have  been  made  by  the  managers  or  superintend- 
ents, who  point  out  the  particular  features  that  have  been 
developed  to  meet  the  predominant  necessity  at  each  plant. 
Commenting  on  the  Anaconda  tuyere  connection,  E.  I'. 
Mathewson  savs : 

"An  advantage  of  the  Anaconda  style  of  tuyere  connec- 
tion is  the  extremely  short  space  between  the  downcomer 
ami  the  jacket.  Where  tin-  bustle  pipe  will  admit  of  it. 
this  space  can  he  made  still  shorter;  the  shorter  it  is  the 
better.  Another  feature  i-  the  tuyere-bos  cap  with  the 
peephole  and  plug  to  close  same.  This  gives  a  very  tight 
joint,  so  that  air  leaks  about  the  tuyere  box  are  practically 
unknown.  Leaky  tuyere  pipes  and  boxes  arc 
great  waste  about  a  smelting  plant.    This  is  little  appre- 


ciated !',   ih,.  furnaceman  or  the  blast-furnace  foreman. 
and  it   i-  up  to  the  superintendent  to  see  thai  all   I 

fittings  in-   i  i 

The  (  i  pe,  pro- 

vided with  Blag-drainage  hole  ami  a  quickly   removable 
i  ap,  fast  n.'il  wit]  i  i.  partii 

of  the  Cupper  Queen  t  uyere  i  onnei  tion  is  thi     top-co 

or  Corli      I    I     alvi    in  i  ontradistini  tion  to  thi 

valve  type  used  b  An  advan 

of   the   3top-COcli    valve   is   that    it    works   more  ea-ih    t hall 

the  gate-valve  type  and  may  !»■  closed  air-tight.    It  has  a 
slotted  flan  ad,  so  that  by  simply  loosening  the 

holding  holt-,  the  tuyere  pipes  may  he  quick 

to   facilitate   repairs  or  change  of  jackets.      This   t;  .. 
valve   is  u.M'A   by  several  id'  the  smelting  plants  in   the 
Southwe  i- 

TUYERE    BOS     I      i!'    K'i     I  >i  I  ROIT    AT    MOB 

•  The  tuyere  box  used  bj  the  I  >e1  roit  Co  ■>      •■-  Co. 

at  Morenci,  Ariz.,  is  of  interest  as  presenting  a  refim 
of  the  tuyere  cap  originating  at   the  Shannon  works  in 
the  same  distrii  t     The  finger  principle  is  used  for  holding 

the  tuyere  cap  in  place.  Inn  in  the  Shannon  tuyere  box 

the  cap  revolves  on  tin  er;  when  a  I 

slags,  the  cap  must  slide  over  a 

which  is  sometimes  difficult.    In  the  let  roit  design  thi 

is   Ire,,   to   drop  ,nit   of   the  way  as   soon  as   tin 

lifted.     Tin-  tuyere  cap  is  attached  at  the  bottom  by  a 

loose-fitting  hinge.    The  faces  of  the  cap  and  I 

are  machined:  when  m  use  they  are  held  together  1. 

revolving  linger,  which  intercepts  a  wedge  on  the  . 

surface  of   the   cap  and  makes  a   tight  joint.      There   is  a 

raised  ring  left  on  the  inner  surfa  is  to 

center  it  on   the  tuyere  bos   iii  ease  the  hingi 

very  loose  from  wear:  this  insures  a  tight  joint  at  all  I 

and  while  slight!;  ■  Qsive  at  the  --tart,  it  1m- 

advantage  of  not  wasting  compressed  air.    A  - 

is    provided    in    tin-    bo 

attached  to  the  In  'hat. 

by  loosening  the  nuts  of  the  holding  holts,  the  tuyere  box 

and  blast  pipe  may  he  quickly  removed  when  it 

t,,  change  a   furnace  jacket.     The  bias!  pipe  is  simply 

thrust  int.)  the  stuffing-box  of  the  tuyere  box  and  packed 

w ith  asbi 

The  tuyeres  shown  in  Fig.  I  are  used  on  the  i- 
40-ft.   copper  blast    fui  the   Calumet  &   Arizona 

Mining  I  o.,  at  Douglas,  Ariz.    Sunt.  II.  A.  Clark  writes 
ollows:     "They  have  a 
connei  tion  to  tit  the  tuyere  thimble  in  the  j 
and  an  adjustabli  onnection  Ei  i 

pipe.    Tin- 

\er\  simple  and  air-tight  joint  and  allow  of  quii 
or  r  ,j  Tin'  cleaning  door  is  held  with  -.< 

spring  -  idled  with  a  fib 

plug.    The  tuyere  boxes  are  simple  ai 
serviceable  and  a         -        al  years  of  operation 

Auction  depai 
onda  company  at  Great  Falls.  Mont..   Supt.  J.  H. 
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FIG.1  COPPER  QUEEN  DUPLEX-TUYERE  BOX  AND  STOP-COCK  VALVE 
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FIS.4  CALUMET  8c  ARIZONA  TAPER-FIT  TUYERE 


■Traylor  Patent,  Vielded  Tuyere 

Working  Posi+ion  Swung  Back  to  Remove  Jacket 

FIQ.5  TRAYLOR  STANDARD  COPPER  TUYERE  USED  AT  TRAIL.BC. 
LEADING  TYPES  OF   TUYERE   CONNECTIONS   AT   IMPORTANT   COPrER 
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EILERS  AUTOMATIC-CUTOFF  LEAD  TUYERE 

USED  AT  MANY  AS.  8c  R.CO.  PLANTS 

FIG.9 


TRAYLOR  STANDARD  LEAD  TUYERE  FOR  BUNKER  HILL  & 
SULLIVAN'S  NEW  PLANT  AT  KELL06S.  IDAHO 
FIS.IO 


AND  LEAD  BLAST-FURNACE  SMELTING   PLANTS  IN  THE  UNITED  STATE 
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Klepinger  writes  that  "on  account,  of  the  curtailment  in 
the  use  of  blast  furnaces  at  this  plant  and  the  probable 
ultimate  discontinuance  of  their  use  entirely,  not  much 
has  been  done  in  the  last  few  years  in  the  way  of  develop- 
ing apparatus  and  attachments  for  the  blast-furnace 
tuyere  connections.  The  type  of  connection  considered 
as  standard  and  of  which  the  greatest  number  are  in  use 
at  Great  Falls  is  shown  in  Fig.  3.  In  this  form  there 
is  a  separate  tuyere  pipe  for  each  tuyere,  with  its  inde- 
pendent connection  to  the  bustle  pipe.  It  differs  from  the 
older  forms  used  at  this  plant  in  that  it  has  a  device  for 
freeing  itself  of  slag  by  burning  or  melting  out  the  fus- 
ible disk  at  the  end  of  the  branch  on  the  lower  side  of 
the  tuyere  box.  This  has  been  found  to  be  a  decided  ad- 
vantage over  the  old  straight-bottom  tuyere  pipe,  which 
would  sometimes  become  filled  with  slag  before  trouble 
would  be  observed. 

"Another  and  later  type  of  windbox  and  tuyere  connec- 
tion at  the  Boston  &  Montana  works  is  shown  in  Fig.  6. 
This  has  been  tried  out  to  a  limited  extent  only  and 
consists  essentially  of  a  windbox  built  in  compartments, 
each  compartment  having  a  single  connection  to  the  bustle 
pipe.  Each  compartment  serves  three  or  four  tuyeres 
and  is  equipped  with  slag  escape  at  the  bottom,  covered  by 
a  fusible  cap  to  indicate  promptly  the  flow  of  any  slag 
into  the  windbox.  Owing  to  the  discontinuance  of  blast- 
furnace work  at  Great  Falls,  this  box  was  not  tried  out  for 
a  sufficient  period  to  determine  whether  it  possesses  any 
particular  advantages  over  the  old  type.  Personally  I 
cannot  see  that  it  has  any  advantages  and  think  that  there 
are  some  disadvantages  in  that  it  might  become  necessary 
to  renew  a  whole  windbox  in  case  of  any  serious  damage 
to  any  part  of  same." 

Tkaylor  Standard  Tuyere  Connections 
The  Traylor  standard  tuyere  connections  shown  in 
Figs.  5  and  10  are  used  respectively  on  the  copper  fur- 
naces of  the  Consolidated  Mining  and  Smelting  Co.  of 
Canada,  at  Trail,  B.  C,  and  on  the  new  Bunker  Hill  & 
Sullivan  lead-smelting  plant  now  being  constructed  at 
Kellogg,  Idaho.  These  tuyeres  are  also  used  by  many 
other  smelting  plants,  being  made  by  the  Traylor  Engi- 
neering and  Manufacturing  Co.,  of  Allentown,  Penn.  By 
reason  of  its  extensive  experience  in  the  construction  of 
smelting  equipment,  the  Traylor  company  has  been  able 
to  incorporate  in  its  tuyere  connections  the  results  of  the 
experience  of  many  engineers,  and  these  connections  may 
be  said  to  represent  the  approved  constructional  details 
adaptable  to  general  smelting  conditions  in  America. 
The  tuyere  proper  is  incorporated  by  autogenous  welding 
with  the  inner  sheet  of  the  water  jacket — a  patented  fea- 
ture— and  presents  less  opportunity  for  water  leakage 
than  most  of  the  tuyeres  in  use.  The  tuyere-box  design 
embraces  a  fusible-plug  escape  for  slag,  and  the  Anaconda 
type  of  tuyere-box  cover  with  tapered  plug  in  the  peep- 
hole. The  ball-and-soekel  connection  of  the  blast  pipe 
permits  of  quick  removal  of  the  tuyere  connection  in  the 
event  of  the  removal  of  a  blast-furnace  water  jacket.  A 
feature  of  the  Traylor  standard  lead  tuyere  connection, 
adopted  by  the  Bunker  1 1  ill  &  Sullivan  and  the  Northport 
lead-smeltinp;  plants,  is  the  safety  valve  shown  in  Fig.  10. 
This  valve  is  automatic  and  obviates  the  necessity  of 
removing  the  tuyere-box  covers  in  case  the  blast  is  cut  off, 
and  eliminates  automatically  the  danger  of  explosions 
which  have  occasionally  caused  much  damage  at  lead 
smelting  plants. 


The  automatic-cutoff  valve  is  a  feature  of  the  Eilers 
tuyere  box  used  at  a  number  of  the  American  Smelting 
and  Refining  Co.'s  lead-smelting  works.  Fig.  9  shows  the 
tuyere  box  used  at  the  works  at  Murray,  Utah.  Supt. 
W.  W.  Norton,  discussing  this  feature  of  the  furnace 
equipment,  writes  as  follows : 

Tuyere  Box  with  Automatic-Cutoff  Valve 
Invented  by  Anton  Eilers 

"In  considering  the  subject  of  tuyere  boxes,  or  tuyere 
connections  of  any  sort,  the  designer  should  have  in  mind 
adequate  mechanical  means  for  preventing  the  passage 
of  furnace  gases  up  into  the  tuyere  pipes  during  periods 
when  the  blast  is  off.  All  who  have  operated  blast  fur- 
naces are  familiar  with  the  danger  incident  to  an  explo- 
sive mixture  of  gas  and  air  within  the  bustle  pipes,  this 
hazardous  condition  being  brought  about  by  shutting  off 
the  air  blast  and  at  the  same  time  failing  to  guard  against 
the  back  pressure  from  the  furnaces.  Disastrous  explo- 
sions have,  thus  occurred. 

"Early-day  galvanized-iron  tuyere  nozzles,  which  con- 
nected flexible  canvas  sacking  with  the  tuyere  holes,  were 
safe  provided  the  operators  would  'pull  the  pipes'  when  a 
sudden  irregularity  caused  the  blast  to  quit.  With  larger 
furnaces  and  higher  blast  came  rigid  steel  tuyere  pipes 
and  the  necessity  for  a  tuyere  box  of  some  sort,  these 
'boxes'  being  of  various  shapes  and  serving  to  decrease 
air  leakage,  also  embodying  other  desirable  features.  A 
slide  valve  operated  by  hand,  either  just  above  the  box 
or  up  in  the  tuyere  pipe,  was  usually  provided. 

''The  Murray  plant  now  uses  a  tuyere  box  containing  an 
automatic  valve  as  invented  by  Anton  Eilers  many  years 
ago.  The  design  has  been  improved  in  several  respects, 
but  the  essential  idea  of  Mr.  Eilers  is  still  retained;  name- 
ly, a  valve  that  automatically  prevents  a  backing-up  of 
gases  into  pipes  and  eliminates  dependence  upon  a  valve 
operated  by  hand. 

"The  main  features  are  shown  in  an  accompanying 
sketch.  A  simple  cast-iron  box  is  screwed  directly  on  the 
jacket.  The  pressure  of  the  blast  entering  at  A  holds  a 
disk  of  the  valve  firmly  against  the  hole  C.  If  the  blowing 
engine  stops  or  the  blast  suddenly  ceases  from  any  other 
cause,  a  counterweight  forces  the  valve  to  change  position 
and  the  disk  firmly  closes  the  hole  B  instead  of  C.  Any 
back  pressure  of  gases  out  of  the  tuyere  D  is  thereupon  im- 
mediately permitted  to  pass  out  into  the  open  air  through 
C  instead  of  up  into  the  tuyere  pipes  through  B,  and 
danger  of  explosions  is  automatically  avoided.  So  far 
as  my  information  goes,  all  other  types  of  tuyere  boxes 
depend  upon  the  human  factor  in  so  far  as  valves  at  the 
tuyeres  are  used  to  guard  against  hazards  just  mentioned. 

"The  Eilers  automatic  tuyere  box  allows  freedom  of 
working  space  in  case  of  an  unfortunate  necessity  to  bar 
out  slag  from  tuyeres.  Hinged  bolts  with  thumb-nuts 
permit  the  square  covers  of  the  boxes  to  be  readily  re- 
moved, thus  affording  ample  play  for  bars  used  in  any  sort 
of  a  cleaning-out  operation,  a  feature  that  does  not  exist 
in  tuyere  boxes  of  a  more  restricted  design.  Another 
good  feature,  although  this  is  a  common  adjunct  of  most 
tuyere  boxes  of  today,  consists  of  a  hole  at  the  bottom  of 
the  box,  closed  by  a  bit  of  cardboard.  If  slag  runs  into  the 
box,  the  cardboard  burns,  the  slag  flows  out  the  hole  and 
the  furnaceman  at  once  'gets  busy.'  " 

The  latest  form  of  tuyere  box  developed  at  the  United 
States  Smelting  Co.'s  plant  at  Midvale,  Utah,  is  shown 
in  Fig.  8.     Supt.  L.  D.   Anderson,  in  commenting  on 
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(his.  writes:  "I  eannol  saj  thai  there  is  anything  par- 
ticularly brillianl  or  meritorious  aboul  this  tuyere  box, 
other  than  that  it  had  been  found  satisfactory  and  service- 
able. The  original  tuyere  box  was  provided  with  a  cap 
which  clamped  on  the  face.     In  the  presenl  design  this 

cap    is    held    on    by    two   <  a  pserews.      'I'be    reason    Tor    this 

change  was  that  in  the  cast  of  slagging  in  the  old  tuyere 
box  the  face  against  which  the  cap  bitted  sometimes  became 
Bcarred,  permitted  air  leakage.  As  the  cap  was  held 
on  by  clamp  lugs,  there  was  no  way  of  cleaning  up  this- 

face,  and  the  old  box  would  have  to  he  discarded  in  order 
to  avoid  leakage  of  air.  Willi  the  present  design,  if  the 
face  becomes  scarred  it  is  a  simple  matter  to  pul  the  cast- 
ing in  the  lathe  and  turn  off  the  face  so  thai  the  box  can 
be  put  back  into  service.  There  has  also  been  added  an 
.opening  for  slag  escape,  which  has  proved  very  useful. 
The  drawing  (.-alls  for  a  lead  washer.  As  a  matter  of  lad. 
pieces  of  pasteboard  are  plenty  g I  enough  fur  this  pur- 
pose and  are  regularly  used  at  tins  plant." 

■0. 

5$si§a<c°JLiiE&©dl  Coimves'tes5'  Fr^ctlace 

Basic  converting  in  the  Southwest  was  probably  first 
attempted  in  190?  by  the  late  Charles  P.  Shelby  at  the 
reduction  works  of  the  Cananea  Consolidated  Copper  Co. 
Having  replaced  the  acid  lining  of  an  8xl2-ft.  barrel-type 


anon  n  mi,  ba    i   linir  .  u    md  in  the  c 

followin  ;  oa  of  copper  with  them.    The 

Reft  ling   Co. 

installed    two    !■>    :,,  ,  ,      p Smith 

b  niherat  its  I'll  Paso  plant.  In  March.  L913,  one  standard 
(iicai    falls  type  converter  was  added.     At   it-   Ha 

Peirce-Smith   convert! 
added    m    L911,   followed    in    191 
verter. 

It  was  during  191]   that  the 

'lie  so-called  Greal    Fal 
verter.     Ii  was  to  tin-  type,  i»m   recognized  as  standard, 
that   the  Coppi      Q  in   1912  when 

it  was  decided  to  equip  thi    I  >o 
basic-lined  1 1 

I  'I  October,  1911,  the  Arizona  Copper  Co.  firs!  used 
the  basic-lined  converter  at  the  old  Clifton  plant  and 
continued   the  use  ol    -mall   basic-lim  -  until 

October,  1913,  when  the  new  smeltery  was  equipped 
with  three  stands  of  electrically  operated  Greal  Falls 
converters. 

The  ( »ld  Dominion  company  installed  a  r.'-l't.  Greal 
Falls  converter  in  January,  1913,  supplemented  when 
necessary  by  two  small  basii  -lined  i  onverters.  The  Di  troil 
Copper  c pat  ver   considered    ii   advis 


TABLE  1.     OPERATING  DATA  OF  BASIC-LINED  CONVERTERS   l\   SOUTHWEST 


1 

Blast  pressure  in  pounds 13 

Cu.ft.  air  per  minute  per  converter 5,445 

Cu.ft.  air  per  ton  bullion  produced.  .  .  152,449 

Cu.ft.  air  per  ton  iron  and  sulphur  oxidized.  .  90,145 
Oxygen  efhcieiirv,  taking  into  account  total 

iron  and  sulphur  oxidized  84.0 
Total  tons  iron  and  sulphur  oxidized  per  stand 

per  month.  2, 075 
Punchers  used  per  shell  per  shift 

Tons  bullion  per  puncher  per  month 221 

Tons  iron  slagged  per  puncher  per  month.  .  .  192 

Average  time  of  blow,  hours  and  minutes. .  4-00 

Average  time  to  blow  one  ton  bullion,  minutes  28 

Average  tons  bullion  per  blow  .. .    .  8.5 

Average  weight  of  matte  per  charge,  tons 21   9 

Tons  ore  charged  per  ton  of  matte  0  23 
Tons  iron  slagged  per  ton  of  available  shea     . 


13  2 

7,691 

178,411 

I  12, 221 


in  s 
20  II 
0  29 


KI.I'.IHI 
I  II. i  ii  n  i 
156,000 


12  12   4 

4,283  6,054 

228,116  271. :.77 

98,847  139.361 


17s 
.533 
:■    20 


Size  of  converters . . 
Number  of  tuyeres. 


12  ft. 


Size  of  tuyeres,  inches 

Thickness  of  brick  used  on  tuyere  line,  inches 
Average  slag  analysis: 

SiO, 

I'd  I  

CaO 

A1,03 . . 
Average  matte  analysis: 


v  22 
33  9 
0  201 


17  4  15  ii 

7ii  7  07  :; 

II  S  II  1 

3  II  2  9 


12    15 

7,250 

137,582 

I  12  950 


25  3 

oi  e 
(I  25 
1    75 


18.0 

;,i.  i. 

12-ft  ' 
Hi  i  26 
24  Gl    i 


8,18! 

| 


15  6 

51    2 
(1  21 


11    3 

2in. 'I.;; 


5.8 

19  7 

0  286 


l.llii 

2 
111   INI 

90 

i.  7 

. 
12  ft.       7  x  10]   ft.     9  x  7J  ft. 


22  2 
63  I 
0  9 


32  5 

27    1 


1     Arizona  Copper  Co  .  Clifton,  Ariz 

2.  Old  Dominion  Copper  Mining  and  Smelting  Co  .  Globe,  Ariz. 

3  International  Smelting  Co..  Inspiration.  Ariz 

4  Calumet  &  Arizona  Mining  Co.,  Douglas,  Ariz. 

5  Copper  Queen  Mining  Co.,  Douglas,  Ariz. 

-  Insoluble. 

converter  with  one  course  of  magnesite  brick,  he  blew  only 
21  taps  (about  180  tons)  of  matte  to  white  metal  before 
the  brick  gave  out  along  the  tuyere  line.  The  lining 
$700,  and  the  experiment  was  abandoned  as  impractical. 
No  further  effort  to  bessemerize  copper  mattes  m  vessels 
equipped  with  more  or  less  permanent  linings  of  ba 
brick  were  made  by  any  of  the  large  companies  in  tin 
Southwest  until  some  months  after  Messrs.  Peirce  and 
Smith  had  proved  basic-lining  a  metallurgical  ami  linan- 
cial  success  by  their  work  at  Baltimore  and  Garfield. 

The  year  191]  is  noteworthy  as  the  one  in  which  many 
companies  did  their  firsl  successful  work  with  basic-lining. 

•Abstract  from  "The  Basic-Lined  Converter  in  the  South- 
wist."  a  paper  presented  at  the  Arizona  meeting  of  the  A.  I. 
M.  E.  by  L.  O.  Howard,  Globe,  Ariz. 


28  22          31   7  43  7                        12   s                     SI   9            35  21 

;n  >i         ;i  '.I  28  n                   27    1                  28  8            30  1              46  0 

25   3           21    'I  25    1                                                         is    7 

fi    in      i  Smelting  and  Refining  Co.,  Hayden  riant,  Ariz. 

;    i  i                                            Co., 

■    inanca  Consolidated  Copper  i  Mc.\ 

!i    Detroit  Copi  Co.,  Morenci,  Ariz. 

Ill    Con-  .in]  .:.,:  \:i                                        Humboldt,  Ariz. 


adopt    the   large   basic-lii  ■  erter,    bu1    instead    ha 

equipped    its    ;\1"    I  -    with    basic   lining.      A 

record  ha-  been  made  in  i  over  3,100.000  lb.  of 

copper  with  one  lining  before  any  patching  of  the  brick 
essary.     The  Consolidated  Arizona  Smelting  Co. 
at  Humboldt  has  likewise  continued  I 
small  ba  ites   ,!; 

purchasi  i  unit. 

Bo1  '  •  ternational  Smelting  Co.  at    | 

and  the  [Jnited   Verde,  at  Clarkdale,  have  instal 
standard  Greal    fall-  electrically  operated  co 
m  h  went  into  operation  ii 
hi  about  the  superiority  o 
mtp 
.Derating,  of  tie 
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over  the  smaller  basic-lined  converter.  The  inability 
properly  to  control  the  temperature  of  the  charge  in  the 
small  vessel,  and  the  resulting  destruction  of  the  brick 
lining,  are  the  most  serious   difficulties  with   which  the 

TABLE  2.     OLD  DOMINION  COPPER  MINING  AND  SMELTING  CO. 

( 'iinipaiim  of  basic-lined  converter  No.  2 December,  1915 

Put  in  operation June  27,1913 

Removed  fur  initial  patching Dec.  7,  1915 

Total  hours  blowing.  13,734 

Total  number  blows  made 3,288 

Av.-ratrr-  time  of  blow 4  hr.  11  mill. 

9,316 

85,578 

2G  tons 
43.37% 


23.2 


10. 


Total  number  taps  matte 

Total  tons  matte  charged 

Average  weight  of  matte  per  charge 
Average  copper  content  of  matte 

Total  tons  bullion  produced 

Average  titue  to  blow  one  ton  copper. 

Average  tons  copper  per  blow 

Average  blast  pressure. 
Average  air  used  to  blow  one  ton  ooppe 
Average  air  used  per  minute 
Average  air  used  per  ton  iron  Blagged 

Total  ore  fed 

Tons  ore  fed  per  ton  matte  blown. 

Magnesite  used  for  repairs 

Average  Slag  Analysis  Cu,  2.1%;  SiO« 

'Average  Matte  Analysis  Cm,  1337V,  Fe,  29.2;  S,  23.5. 

operator  using  a  small  basic-lined  converter  has  to 
contend.  Throughout  the  Southwest,  the  preference  has 
been  for  the  standard  upright  rather  than  for  the  horizon- 
tal converter.  The  greater  flexibility  of  the  former  and 
the  greater  ease  with  which  repairs  may  he  made  strongly 
recommend  it. 

The  operating  data  in  Table  1  will  give  an  idea  of  the 


13.2  lb. 

178,411  cu.it. 

7,«ll  cu.ft. 

242,502  cu.ft. 

17,097  tons 

0.200 

None 

1.7;   Fc  52.2;    CaO.   1.1;  A1203,  3; 


Slsig  ILIimiiagl  ff@s°  rLauaimdl©2=s 
By  W.  A.  Leddkll* 

Acid  water  in  concentrator  work  in  some  parts  of  the 
country  is  the  direct  cause  of  high  repair  costs  on  laun- 
ders, pumps,  screens  and  grinding  equipment.  On  laun- 
ders that  carry  coarse  material  erosive  action  is  particu- 
larly heavy.  Iron  or  glass  liners  are  frequently  Used  to 
prevent  this  action.  Where  acid  water  is  encountered, 
the  iron  is  attacked  and  the  grinding  action  of  the  pulp 
materially  assists  the  rapid  destruction  of  the  liner.  Glass 
is  more  permanent  hut  expensive — especially  where 
freight  rales  are  high. 

Attempts  have  frequently  been  made  in  times  past  to 
utilize  blast-furnace  slag  by  casting  it  into  large  bricks. 
These,  bowever,  have  been  unsuitable  for  lining  launders 
in i'  various  reasons,  hut  particularly  because  of  excessive 
weight  on  the  framework  and  supports  when  long,  elevated 
launders  were  required.  This  objection  would  of  course 
not  hold  if  the  slag  were  cast  into  liners  from  1  to  -2  in. 
in  thickness;  a  12xl2x2-in.  liner  would  then  weigh  less 
than  40  lb.  This  may  be  successfully  used,  provided  the) 
block  thus  cast  will  withstand  a  reasonable  amount  of 
handling. 

A  liner  sufficiently  substantial  to  fulfill  these  require- 
ments was  suggested  and  developed1  by  me  at  "Morenci, 


CASTING  LEDDELL  SLAG  LINERS 

working  conditions  and  the  results  obtained  at  some  of 
the  large  smelting  plants  in  the  Southwest.  It  is  to  be 
regretted  that  replies  to  questions  pertaining  to  power 
consumption  were  at  such  variance  that  it  was  thought 
besi  to  omit  them  entirely,  as  no  reconciliation  seemed 
possible. 

rating  data  lor  the  Peirce-Smith  and  Great 
Falls  converters  a.1  El  Paso  could  not  he  obtained,  so  the 
figures  in  column  7  are  a  combination  of  results  obtained 
in  these  different  types.  The  figures  in  columns  9  and  11) 
are  for  former  acid-lined  shells  now  operating  with  a 
lining  of  magnesite 'brick.  All  figures  are  for  periods  of  a 
month  or  more.  Those  in  column  5  are  for  1915.  The 
data  in  column  '.'  cover  a  period  of  29  months'  operation — 
the  life  of  one  original  lining  to  the  time  of  first  patching. 
Data  relating  to  a  campaign  of  a  lining  at  the  works  'if 
the  Old  Dominion  are  given  in  Table  2.  The  tabulated 
results  contrasted  with  those  of  the  first  experimenters 
fairly  measure  the  adi  nice  of  the  art  in  a  few  vears  time. 


CHANNEL-SHAPED    LINERS    FOR    LAUNDERS 

Ariz.,  for  the  Detroit  Copper  Mining  Co.  These  liners 
are  now  in  use  at  that  plant  and  also  I  believe  at  that  of 
the  Old  Dominion  Copper  Co.,  of  Globe,  Ariz.  The 
former  plant  now  has  in  service  upward  of  25,000  ft.  of 
this  type  of  lining. 

Slag,  to  he  serviceable  for  this  work,  must  be  both 
reinforced  and  annealed.  The  reinforcement  used  is  com- 
mon poultry  netting,  1-in.  or  1%-in.  hexagon  mesh,  26- 
or  28-gage  wire.  The  casting  is  done  in  a  metal  mold. 
This  enables  one  fo  use  common  labor  for  producing  the 
slag  liners  The  castings  are  made  on  end;  that  is,  the 
mold  is  open  at  both  ends  and  stands  on  a  cast-iron  floor 
plate  which  closes  the  bottom.  The  top  is  covered  with 
a  plate  with  a  hole  in  the  center  of  a  short  riser,  which 
forms  the  gate  through  which  the  slag  is  poured. 

Two  pieces  of  reinforcing  mesh  are  placed  in  the  mold 
before  pouring,  one   piece  near  each   side;  that   is,  not  on 

•Engineer.    United    States    Smelting,    Refining    and    Mining 
Co..  920  Newhouse  Building,   Salt  Lake  City,  Utah. 
■IT.   S.   Tat.   1.1S9.S42.  July   4,   191G. 
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the  neutral  axis  of  the  casting,  The  wire  then  acta  as 
reinforcement.  As  soon  as  the  slag  dulls  slightly,  in  fan 
while  the  center  of  the  casting  is  still  in  a  fluid  slate,  it 
may  he  removed  from  the  mold.  It  is  then  laid  on  the 
ground  and  covered  with  a  thin  layer  of  some  oonconduct- 
ing  material  such  as  sand,  lime.  etc..  after  winch  another 
casting  is  placed  un  top  with  another  covering  of  sand. 


Tl i  o  type  of  linn 

of  licit  of  cast-i Di  31a     I  ining  per  fool 

lie re  than    12c,  while  the  iron  lining  will 
price  of 
i! "M.  freight,  etc. 

i  i  i   parative  costa  at  Morenci  on  the  -lag  and  ca 
liner  is  obtained  over  a  period  oi  '-'  -  years  show  a  Baving 


1 _Ui^_ 


TWO  TAILING  FLUMES  OP  THE  DETROIT  COPPER  MINING  CO..  AT  MORBNCI,  ARIZ..    IRE  LINED  WITH  SLAG 


This  is  done  in  order  to  retain  as  long  as  possible  the  heal 

in  the  casting,  thus  reducing  shrinkage  strains.  At  this 
point  it  might  be  well  to  mention  that  channel-shaped 
liners  should  be,  as  nearly  as  possible,  of  uniform 
thickness. 


in  the   1,500-ton  concentrator  of  upward  oi    - 
year.     In  addition  to  the  tor  work  pn 

'  !  tailings  flume  with  si 
inexpensive  pi       of  work  since  it  was 
except  from  either  end  of  the  2-mi.  flume.    T 
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work,  however,  effects  a  large  yearly  saving  in  addition 
to  that  already  produced  in  the  concentrator.  A  report, 
dated  July,  1915,  in  regard  to  the  slag  liners,  which  had 
then  been  in  use  about  one  year,  says: 

The  following  is  a  record  to  date  of  slag  lining  in  com- 
parison to  cast  iron: 

Tear    1912 — Cast-iron,    onlv $7,015.00  =  0.01397  per  ton 

Year  1914 — Cast-iron  and  slag,  both.  1.S73.50  =  0.00407  per  ton 
Jan. -July,    1915 — Slag    only 49S.13  =  0.00197  per  ton 

Cast-iron  liners  from  rolls  to  elevator,  average  life,  90 
days;  slag  liners  for  same  service,  180  days.  Cost  per  foot 
of  cast-iron  liners,  $0.90,  as  against   $0.12  for  slag. 

Cast-iron  liners,  feed  launders  to  Wilfley  tables  wore  60 
days,  against  240  days  (and  still  in  service)  for  slag.  Slag 
liners  put  in  July,  1914.  on  finer  material,  still  in  service  and 
good  for  several  months  yet.  Life  of  cast  iron,  same  service, 
ISO    to    210   days. 

The  very  satisfactory  result  that  we  have  obtained  from 
slag  liners  has  resulted  in  our  lining  two  tailing  flumes  10,000 
ft.  in  length  each  with  slag.  On  this  service  we  figure  the 
slag  will  wear  six  years  as  againyt  former  yearly  lining  of  2- 
in.    plank. 

Acirt  water,  with  which  we  have  to  contend,  has  no  effect 
whatever  on  slag  liners,  whereas  on  cast  iron  its  action  is 
heavy.  In  all  we  will  have  in  service  when  the  change  is 
complete  a  total  of  25,000  lin.ft.  of  slag  liners. 

Slag  lining  I'm'  chute  bottoms  has  also  proven  economi- 
cal where  the  materials  handled  were  not  coarse  enough  to 
produce  a  heavy  shock  on  the  slag  lining.  At  Morenci 
material  up  to  %-in.  was  handled  successfully  with  this 
lining. 


esrs 

At  the  Nevada  Consolidated  works  at  McGill,  Nev..  il 
has  been  found  of  advantage  to  use  a  chilled  idler  for  belt 
conveyors  instead  of  the  softer  machine-turned  idler  sup- 


3  shows  a  combined  set  with  factory-machined  idlers  on 
the  sides  and  a  hard  chilled  idler  in  the  center. 

The  method  of  easting  the  chilled  idler  for  the  Nevada 
Consolidated  conveyors  is  shown  in  the  line  drawing. 
The  idler  is  not  turned,  but  is  cast  smooth  enough  to  re- 
quire no  finish  whatever.  The  casting  is  put  into  a  lathe, 
centered  and  drilled,  and  is  then  ready  for  service. 
& 

By  E.  R.  Rankin,  Jr.* 

There  are  three  forms  in  which  data  for  estimating 
structural-steel  work  for  mining  plants  are  submitted  to 
prospective  bidders.  These  forms  may  not  be  called  sys- 
tems, because  they  partly  overlap,  and  while  any  purchaser 
may  adopt  as  general  practice  one  or  another  of  them,  all 
three  will  in  time  be  utilized.  However,  two  of  them  are 
extremes  and.  as  such,  offer  obstacles  to  correct  estimating 
or  are  wasteful  of  the  purchaser's  time  and  money.  The 
various  forms  are:  First,  outline  diagrams;  second, 
design  drawings;  and  third,  shop  details. 

The  outline  diagram  is  no  more  than  a  sketch  showing 
horizontal  and  vertical  dimensions  of  the  proposed  struc- 
ture, the  columns  possibly  being  located,  but  with  wall 
openings  practically  never  shown.  The  adoption  of  this 
form  necessitates  the  receipt  of  tenders  in  pound  prices. 
It  throws  the  engineering  expense  where  at  times  it  right- 
fully belongs — outside  the  purchaser's  organization.  This 
course  is  necessary  if  the  purchaser  is  represented  only 
by  a  mechanical-engineering  or  construction  department 
not  qualified  projterly  to  handle  steel  design.     However, 
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FIO.   1.    CHILLED   IDLERS 


SOFT  MACHINED   IDLERS 


CHILLED  CENTER  IDLER 


Idler  sets  shown  in  Figs.  1  and  2  were  in  service  the  same  length  of  time  and  on  the  same  conveyor;  note  superior 
wearing  qualities  of  the  chilled  idlers.  This  is  again  demonstrated  in  Fig.  3,  where  the  chilled  idler  in  the  center  outlasted 
the  other  two  soft,  machine-finished  idlers 


plied  by  the  belt-conveyor  manufacturers.  The  relative 
values  of  the  chilled  idler  ami  the  machine-turned  idler 
an'  clearly  shown  in  the  accompanying  halftone  engrav- 
ings made  from  photographs  of  the  two  kinds  of  idlers 


Core'  Vent  from  Bottom 

METHOD  OF  CASTING  CHILLED  IDLERS 

taken  after  actual  servio      i        i  shows  a  set  of  all  chilled 

idlers  that  had  i identical  service  with  the  set  of 

all  factory-made  soft  an    l]    dlers  shown  in  Fig.  2.     Fig. 


the  outline  diagram,  meager  in  data  and  often  vague, 
leads  to  wide  variations  in  estimated  weights  and  quota- 
tions among  the  bidders,  and  sometimes  to  consequent 
readjustments  of  cost  budgets. 

For  one  instance  of  the  effect  of  obscurities,  different 
standard  assumptions  for  maximum  wheel  loads  and 
length  of  wheelbase  for  a  traveling  crane  would,  in  a  run- 
way of  not  unreasonable  length,  affect  the  cost  through 
the  design  of  the  supporting  girders  and  columns  to  an 
extent  comparable  to  the  cost  of  the  crane  itself. 

Experience  and  Good  Judgment  Valuable 

Snap-judgment  cost  estimating  is  demanded  where  ex- 
perience and  good  judgment  would  repay  better  their 
users.  If  Vide  variations  in  the  class  and  cost  of  fabri- 
cation occur  in  several  structures  embraced  in  one  pound- 
price  contract,  a  disadvantage  is  worked  if,  when  mak- 
ing final  and  complete  designs,  the  comparative  tonnage 
of  different  classes  is  changed  from  the  proportions 
originally  fixing  the  average  price.  This  may  be  obviated 
1  v  basing  the  contract  on  certain  agreed  estimated  weights 
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[or  each  structure,  the  final  variation  either  way  being 
subject  to  separate  unit  prices. 

The  first  form  improves  bj  taking  on  the  nature  of  the 
design  drawing.  All  data,  excepl  stresses  and  sizes  of 
material,  transferred  to  an  otherwise  clear  and  definite 
line  diagram,  help  greatly  in  figuring  approximately 
inn-eel   weights. 

Detail  drawings  readj  for  the  simp  are  the  other  ex- 
treme. When  they  are  prepared  and  submitted  for  bids, 
a  saving  in  time  may  possiblj  be  secured  if  the  related 
engineering-office  work  is  directed  with  thai  end  in  view. 

Eowever,  while  general  design  drawings  (not  ye1  dis- 
cussed) do  nut  interfere  with  the  use  of  standards  in 
shop  practice,  detail  drawings  furnished  l>\  a  customer 
may  cause  extra  expense  in  fabrication,  since  in  details 
generally  appear  the  distinct  standards  fixed  bj  the  vari- 
ous shops.  The  purchaser  may  pay  his  engineering  office 
for  preparing  shop  details  and  then  pay  the  fabricator  I'm 
remaking  them. 

The  adoption  of  this  form  often  hinders  the  use  of  that 
worthy  expedient.  "Substitutions  of  sizes  are  permitted 
where  clearances  are  maintained  and  the  strength  of 
members  is  not  materially  affected."  If  changes  in  the 
sizes  of  material  specified  are  advantageous  and  permis- 
sible, the  detail  drawings  ma\  have  to  be  revised. 

The  chief  use  of  shop  drawings  so  furnished  is  iii  the 
saying    of    time    at    the    expense    of    engineering    labor. 

hi  the  matter  of  drafting-n i  costs  it   is  impossible  t" 

find  any  mining  company  able  to  compete  with  the  respon- 
sible  structural    manufacturers. 

It  is  not.  and  cannot  he.  denied  that  the  design  draw- 
ing with  skeleton  specifications  is  the  most  profitable 
means  of  submitting  the  required  information  to  bidders. 
The  specifications  should  state  no  less  than  the  following 
points:  Proper  assumptions  for  dead  and  wind  loads; 
definite  statements  of  .live  loads  and  the  condition,-,  of 
their  application;  maximum  allowable  unit  stresses;  and 
typical  or  special  details  where  required.  Supplemen- 
tary to  this  information  should  he  reasonably  well-de- 
fined time  allowances  for  supplying  or  erecting  Mere 
instructions  that,  bidders  should  state  bow  soon  they  can 
supply  and  that,  delivery  will  influence  the  award  of 
the  work  is  not,  sufficient  to  prevent  a  bidder  submitting 
r.  hit-or-miss  proposition. 

Details  Required  foe  Estimates 

If  erected  figures  are  asked,  information   i-  uecessan 

making  clear  the  cost  of  unloading  and  handling  to  sites, 
also  as  to  the  availability  of  power,  air  or  steam  and  at 
what  unit  cost.  The  kind  of  paint  should  be  specified  and 
no  discrepancies  permitted  to  obscure  the  character  oi 
field  work,  riveted  or  bolted  connections,  etc.  If  other 
materials  are  to  he  included  with  the  structural-steel 
work,  as  is  so  often  the  case,  cations  covering 

them    should    he    equally    complete    and    definite 

good  work  done  by  one  band  i  he  nullified  by  the  other. 

Such  matters  as  deciding  upon  the  most  satisfactory  and 
economical  type  and  thickness  of  siding  and  roof  cover- 
ing, the  location  and  extent  of  window  openings,  charai  tei 
of  sash  and  glazing,  the  form  of  ventilators  ami  amount 
of  \eiitilation  to  he  secured  should  not  he  put  up  to 
pective  sellers  unfamiliar  with  the  condition-  affei 
particular    eases. 

The   purchaser  should    also   assume    responsibility 
all  required  arbitrary  treatment  of  design  based,   uo 


engineering  i  omputat  ions,  he  ,,,■,.     the  po 

;" '" i;    mo  '  n  mi  tal,  or  radual  and  repeated  changes 

111  tempi  ratui  thi    re  oh re  ef- 

lei  I-    of    smoke    and    du 

Both   lost   time  and   multiplied   selling  expense   result 

"■"I  requests  lor  designs  w  ith  pn  -  i  when  pur- 

chase) omplete  and  definite  data  facilitate 

bidder's  work  of  preparation.  However,  the  stimulation 
of  thi-  fiml  of  competition,  when  not  used  to  exee-s.  off- 
sets urn  hardship-  imposed  upon  bidders  and  should  re- 
sult in  direct  and  obvious  economical  advantage  to  the 
buyer. 

vThen  steps   taken   in  cooperation  between   purchasing 

and  i  agineei  ii es  result  in  the  saving  of  time  and 

reduction   of   selling   costs,  "    becomes 

a  reality  and  achieves  tangible  benefits  for  the  user. 

"Have  you  ordi  n  d  your  crane?     I  f  so,  please  send  us 
a  sketch  of  the  clearance  diagram." 

"\\  hat  is  the  weight  oi  your  ore  per  cubic  foot?" 

"Do  you  not  consider  it  inadvisable  to  lay  a  corrugated- 
metal    roof  on   so   Hat   a    p 

"You  state  the  table-floor  load  is  to  he  taken  at  200  lb. 
per  sq.ft.     [s   this   inclusive  or  exclusive  of  the   v. 
of  the  .  oncrete  Boor  slab?" 

■  These  typical  queries  illustrate  causes  of  delay  and 
less  correspondence.     Even    precaution   taken  along  the 
suggested    lines    increases   the   "personal"    power  of   the 
buyer,    father  metals  are  low  or  steel  is  high,  ami  the  need 
is  ever  present    for  the  exercise  oi   economical 
of    procedure    in    this    and    allied    transaction-. 


©pes'sxftniagf  Data 

The    follow  in-    data    relative    to    the    operations   of   the 
International    Smeltery   at    Miami.   Ariz...   were    presented 
in  the  members  of  the  A.  I.  M.  E.  during  their  recent 
to  the  works. 

Miami  and  Inspiration  concentrates  arc  received,  sam- 
pled ami  in1  i  drier  plant,  which  cot 
of  five   W  edge   furnai  i  6  riers.     Thi 
treated   in  a   Cottn                irecipitating   plant.     A  drier 
charge    consists    of    34.95$  rushed 
ore.  :  .1 ' ,    convei  tei   secondaries,  '.'.l ' . 
limestone:  201   tons  of  charge  is  treated  per  furnace  day. 
with  an  oil  consumption  of  •">.•">!  gal.  per  ton.    The  charge 
contains  28. 13|  <    copper. 

The  calcine-  are  treated  in   three  21x1!  Mora- 

tory furnaces.  The  cha  ;  eon- 

I 
[aries,  0. 1  I  rerter  flue  dust,  2.3  to  2.6< , 

,    limestone  and  hot  converter  slag  up  to 
!.;.!',  I  the  change.     Per  furnace  day   1>  ; 

oil  consumpt 

Thi  reverberatories  goes  to  five 

verters  of  the  Great  Falls  type  operating  under  a 

re    of    12    lb.  The    average    weight    of    matti 

chargi  rrying  51.0595   copper  from  which 

a.  id.     From  i  ■.:■  ! 

tons  o  per  day.    The  i                   chine 

has  a  i  opper  bars  p 
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By  W.  R.  Ingalls 


SYNOPSIS — A  description  of  the  Donora  Zinc 
Works  of  the  Americam  Steel  and  Wire  Co.,  built 
in  the  Pittsburgh  district  last  year.  All  records 
for  construction  speed  were  broken,  and  a  highly 
refine*],  modern  plant  has  been  built.  Its  location 
is  commercially  favorable.  Being  operated  in  con- 
nection ieilh  the  Domini  sled  /ilant.  advantageous 
cooperation  in  respect  to  administration,  power, 
eoal  supply,  etc.,  is  passible. 

The  Donora  Zinc  Works  of  the  American  Steel  and 
Wire  Co.  (a  subsidiary  of  the  United  States  Steel 
Corporation )  is  the  most  recent  of  zinc  smelting  construc- 
tions in  the  eastern  part  of  the  United  States,  and  it.  is 
the  largest  plant  in  which  coal  is  the  fuel.  It  is 
remarkable  also  for  the  excellence  of  its  construction  and 
the  speed  with  which  is  was  executed.  The  provision  of 
this  plant,  together  with  the  smelteries  at  St.  Louis,  Mo., 
and  Cherryvale,  Kan.,  previously  owned  by  the  American 


the  first  retorts  from  Cherryvale,  Kan.  This  explains 
the  mystery  that  has  exercised  zinc  smelters  of  how  it 
was  possible  to  begin  the  production  of  spelter  in  less 
than  four  months  after  breaking  ground.  With  the 
mystery  brushed  away,  the  achievement  is  none  the  less 
remarkable.  The  first  zinc  was  made  on  Oct.  20,  1915; 
the  first  sulphuric  acid  on  Dec.  23,  1915,  the  zinc  smeltery 
being  operated  on  calamine  in  the  meanwhile. 

The  Geographical  Location 

In  selecting  the  Pittsburg  district  for  the  location  of 
its  new  plant,  the  officials  of  the  Steel  Corporation  showed 
great  wisdom.  This  district  is  preeminently  the  great 
center  of  spelter  consumption  in  the  United  States.  Also 
it  is  a  great  consumer  of  sulphuric  acid  and  lead — both 
of  them  byproducts  of  zinc  smelting.  Moreover,  it 
possesses  a  great  supply  of  some  of  the  best  gas  coal, 
which  is  obtainable  at  relatively  low  cost;  from  the 
anthracite  fields  of  eastern  Pennsylvania  it  can  draw  the 
best   reduction   material;    and    right   in    Pittsburgh    are 


PANORAMIC  VIEW,   FRUM  THE  EAST  BANK  OF  THE  MONONGAHELA  RIVER.JF 


Steel  ami  Wire  Co.,  gives  the  Steel  Corporation  the 
largest  part  of  the  spelter  that  it  requires  for  galvanizing 
and  other  purposes. 

In  the  construction  of  the  Donora  plant,  all  records 
for  tirih'  of  building  were  beaten.  Work  was  begun  on 
June  22.  1915.  The  first  duty  was  the  removal  of  a 
pile  of  75,000  tons  of  iron  ore  standing  where  the  zinc 
plant  was  to  be.  Some  grading  had  to  be  done,  but  the 
amount  was  not  large:  in  proportion  to  the  size-  of  the 
plant,  the  site  being  on  the  natural  bench  forming  the 
west  bank  of  tin-  Monongahela  River.  In  starting  a  zinc 
smeltery  the  determinative  factor  is  usually  the  construc- 
tion of  the  pottery  and  the  manufacture  of  a  stock  of  re- 
torts sufficiently  \\  -  d,  with  which  to  begin.  In  the 
case  of  Donora  this  difficulty  was  overcome  by  bringing 


manufactured  some  of  the  best  refractory  products.  With 
regard  to  bringing  ore  to  the  works,  freight  rates  in  the 
United  States  are  always  lowest  on  snch  raw  material 
ami  rise  with  the  products  thereof  according  to  their 
degree.  Zinc  ore  is  generally  concentrated  and  contains 
but  little  worthless  gangue  on  which  freight  is  wasted. 
So  long  as  a  zinc  plant  does  not  overstep  the  center  of 
gravity  of  consumption  and  run  the  risk  of  having  to 
pay  back  freight  (that  is,  western  freight)  on  the  spelter, 
the  farther  east  it  can  be  situated  is  generally  the  better, 
of  course  assuming  that  smelting  conditions  are  equal; 
for  it  comes  to  about  the  same  thing  whether  freight  is 
pa  ill  on  the  ore  to  St.  Louis  and  thence  on  the  spelter  to 
Pittsburgh  or  is  paid  on  the  ore  all  the  way  to  Pittsburgh; 
but  the  Eastern  plant  has  a  superior  command  of  ores, 
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not  only  from  the  United  States,  but  also  from  foreign 
countries.  The  last  has  been  well  exemplified  bj  the 
experience  of  the  Donora  works  in  getting  a  large  Bupply 
of  Australian  ore. 

In  the  case  of  the  Steel  Corporation  the  Pittsburgh 
district  was  a  logical  selection  for  internal  reasons.  The 
subsidiaries  of  the  corporation  are  themselves  targe  con- 
sumers of  spelter — in  the  aggregate  their  spelter  con- 
sumption is  the  largest  of  the  United  States.  Also  they 
are  large  consumers  of  sulphuric  acid.  Finally,  it  was- 
possible  to  build  the  plant  in  connection  with  some  othei 
greal  plant,  thus  dividing  administrative  expense,  simpli- 
fying the  matters  of  power  supply,  coal  supply,  etc.,  and 
furnishing  a  use  for  the  large  steam  power  thai  could 
be  generated  from  the  waste  heat  of  the  smelting  furnaces. 
\n  doubi  these  factors  all  entered  into  the  considerations 
of  the  officers  of  the  Steel  Corporation  in  Locating  the 
Donora  zinc  works. 

The  site  of  the  Donora  plant,  comprises  about  40  acres, 
situated  between  the  Monongahela  division  of  the  Penn- 
sylvania R.R.  and  the  Monongahela  River,  which  here 
runs  practically  north  and  south.  The  zinc  smeltery  is 
immediately  adjacent  to  and  north  of  the  wire  and  rod 
mills  of  the  American  Steel  and  Wire  Co.  at  Donora, 
the  two  blast  furnaces  and  the  openhearth  steel  plant  of 


1,000    ions    ln    tie 

c irete-lined,  covered   b)    a   commodious  and   well 

structed  si  !  stribution  o 

bins,  and  the  reclaiming  of  it,  are  done  bj  means  of  a 
15-ton  aveling  crane   with    a    grab- 

bucket.      During   the   unloading  of  the  cars   the  •■ 

tenth  shovelful,  which 
is  -em  to  tl  where  it  is  cul  down  in  the 

1    maimer. 

Th ,,-  as  required 

and    put    through    the  i  rushing    plant,   recen  ing  a    pre- 
i  B  I  drier-,  of  win.  Ii  there 

are  two.  Otherwise  the  crushing  plant  is  quite  conven- 
tional and  does  no1  requin  anj  special  description.  I  n 
crushed  and  sere-  .  to  the  roa 

ai  es. 

Ro  isting  Department 

The  roasting  department  comprises  Bix  Begeler  fur- 
nace-, seven  hearths  high.  Each  hearth  is  80  ft.  by  6  ft. 
1  in.  In  dimensions,  design  and  details  of  construction, 
the  Hegeler  furnaces  at  Donora  are  aboul  the  same  as 
those  at    Langeloth. 

Each  roasting  furnace  at  Donora  is  tired  with  gas 
delivered  by  a  Eughes  10-ft  mechanical  producer.    The 
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tile  company  being  farther  south,  up  the  Monongahela 
River.  The  entire  plant  of  the  company  at  Donora 
hes   along   the   river   for   about  three    mile-. 

It  will  Ik'  observed,  from  the  accompanying  drawing, 
that  the  railway  system  in  the  Donora.  plant  is  extremely 
simple,  the  single  line  serving  to  bring  in  the  ore  and 
coal  and  take  out  the  spelter,  nothi:  ag  required 

of  it.  Transportation  from  department  to  department 
within  the  works  is  done  by  means  of  an  overhead 
telpherage  system,  whereby  the  ground  is  kept  clear  of 
tracks,  switches,  etc     This  creates  a   pleasing  appearance. 

The  ore  cars  are  brought  in  over  a  railroad  track 
scale  of  150-ton  capacity.  The  cars  are  unloaded  into  10 
storage  bins,  each  being  70  ft.  long,  20  ft.  wide  and 
16  ft.  deep  and  having  a  storage  capacity  of  about  2,000 


is  aboul   1 1  ton-  per  2  I  hr.    The  com- 
bustion gases  on  their  way  to  the  chimney  pass  through 
a    U-pipe  stove,  whereby  they  are  cooled  down  to  aboul 
C.    at    the    loot    of   the   chimney.     The   air    for 
secondary  passes   through   the   pipe   of   the 

tion   an.l   i-  healed  to  aboul 
pin     c.     The   air    is    supplied    by    a    Sirocco    fan.      In 

an  ore.  however,  it  has 
been  found  thai   the  Eegeler  furnace  had  a  tend 
nm    too    hot.   and    lately    the    furnace   gases    havi 
by-pas  '  imney,  the  arranger 

tjle  fi,,,.-.  in   with  the  stove  e:'-^' 

nutting  that  to  be 

In  th  Australian  concentrate- 

furnaces  at  first  did  about  50  tons  each  per  24  hr. 
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there  has  been  a  good  deal  of  trouble  from  sintering 
of  the  ore,  and  the  furnaces  arc  now1  down  to  about 
Ml  tons.  The  loss  of  weight  in  roasting  is  about  one- 
sixth.  The  sulphur  is  reduced  to  iy2  to  2%.  The  coal 
consumption  is  about  11  tons  per  24  hr.,  being  about  the 
same  whether  40  or  50  tons  arc  being  roasted.  The 
furnace  is  operated  in  two  shifts  per  24  hr.,  which 
requires  four  men  per  shift.  Two  extra  men  per  shift 
are  required  to  bar  sintered  ore  off  the  hearth.  A 
temperature  of  1,000°  C.  is  registered  on  the  second 
hearth.     Raking  is  done  every  three-fourths   hour. 

The  furnace  gases  contain  about  1V2%  of  sulphur 
dioxide.  They  are  raised  to  about  8%  content  by  the 
burning  of  brimstone  in  the  dust-catchers,  the  brim- 
stone being  simply  introduced  thereinto,  taking  tire  from 
the  heat  of  the  gas  and  burning  with  its  excess  of  oxygen. 


throughout  the  plant  for  the  transportation  of  material 
and  are  handled  by  the  overhead  telpherage  system.  The 
roaster  gas  on  leaving  the  furnace  passes  through  a 
centrifugal  dust-catcher,  30  ft.  high  and  20  ft.  in 
diameter.  In  roasting  Broken  Hill  sulphides  of  about 
20-mesh  size,  the  dust  here  collected  is  about  2%  of 
tlie  ore  roasted. 

Sulphubk  -Acid  Department 

The  sulphuric-acid  department  consists  of  three  units, 
each  comprising  a  tower  building  71x150  ft.  and  a 
chamber  building  138x440  ft.  Each  tower  building  con- 
tains 8  towers — 2  Glovers  and  6  Gay-Lussaes — and  20 
Lead  chambers,  this  plant  being  for  two  roasting  furnaces. 
The  gas  from  each  roasting  furnace  having  passed 
through     its     se1     of     (Hover    towers,    each    tower    being 


NoKTH    VIEW    FROM    MIXER    BUILDING.    SHOWING    APT!)    DEPARTMENT 


Aboul  10.000  to  15,000  lb.  of  brimstone  per  furnace  is 
thus    introduced   daily. 

The  roasting  gas  reaches  the  Glover  tower  at  a  tempera- 
ture of  about  150°  C.  The  fire  gases  reached  the 
chimney  with  a  temperature  of  about  200°  C.  when  the 
were  ill  use.  the  air  of  secondary  combustion  being 
preheated  to  about  400°  0..  but  as  mentioned,  the  stoves 
had  to  be  bypassed,  the  tendency  of  the  furnaces  being 
to  run  I""  hot.  Each  roasting  furnace  has  its  own 
chimney,  which  is  of  concrete  construction.  111)  ft.  high 
and  5  ft.  inside  diameter  at  the  top.  Each  roasting 
unit  is  complete  in  itself,  furnace  in  its  own  house,  with 
gas  producer,  air  stove,  fan,  dust-catcher  and  chimney 
immediately  adjacent.  Each  pair  of  roasting  units  serves 
one  sulphuric-acid   unit. 

The  roasted  ore  drops  into  a  tunned  running  under 
the  row  of  furnaces  in  transverse  direction.  In  tin- 
tunnel  it  is  received  in  Neeland  buckets,  which  arc  used 


14x14x40  ft.,  goes  through  a  train  of  10  lead  chambers 
the  aggregate  volume  of  which   is  .">(>0.000  cu.ft. 

The  construction  of  the  sulphuric-acid  department  at 
Donora  is  very  similar  to  that  at  Langeloth.  The 
buildings  are  of  steel  with  panel  walls  of  hollow  brick. 
This  is  an  excellent  and  pleasing  method  of  construction. 
From  one  of  the  accompanying  engravings  the  reader  can 
get  a  good  idea  of  it.  The  framing  for  the  acid  chambers 
is,  of  course,  of  timber.  The  walks  are  of  timber,  and 
under  them,  to  save  men  who  might  accidentally  fall 
over,  are  the  excellent  nettings  of  heavy  wire,  that  were 
so   commendable   a    feature   at   Langeloth. 

The    Mixing   Department 

The  roasted  ore  is  taken  from  the  roasting  furnaces 
by  overhead  trolley  and  Neeland  buckets  to  the  storage 
bins  of  the  mixing  house.  In  other  bins  of  the  same 
house  is  stored  anthracite  fines  for  reduction  material. 
These  bins  are  vast  concrete-lined  pits  like  all  the  other. 
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main  storage  !)ins  of  this  plant.  Overhead  the  house 
is  spanned  by  ;i  traveling  crane. 

The  reclamation  of  ore  and  coal  from  the  main  bins 
is  done  by  a  clamshell  buckel  handled  by  the  crane. 
Tins  transfers  the  ore  and  coal  into  overhead  steel  bins 
at  one  end  of  the  house.  Prom  these  bins  the  charge 
is  drawn  as  required  into  a  weighing  car  and  from  the 
latter  ii  is  chuted  into  the  mixers,  whereof  there  arc 
two.  The  mixers  are  hexagonal  drums,  the  heads  of 
which  arc  slanted,  so  that  a  cross-section  through  the 
shaft  is  of  rhomboidal  shape.  In  the  turning  of  the  drum 
the  charge  receives  therefore  not  onh  a  peripheral  mixing, 
hut   also  a   lateral  shifting. 

At  the  time  of  m\  visit  some  trouble  was  being  ex- 
perienced  in  handling  sintered   lumps  coming  from   the 


i-    70   ft.   wide,   of   steel   construction,   roofed   and 

with  asbestos-coated,  corrugated  slice!   steel.     'The  spaces 

between  1  are  also  roofed  over. 

The    distillation     I aces    are    similar    to    tl 

Langeloth,    Penn.     The   c busti 'hamber    is    roofed 

n  ith  a  Bat  arch,  self  su  the  side  walls  and 

independent   of  the   middle   wall,  the  slope  of   the  arch 

iach   side   being   parallel   to  the  slo] f  the  reforts. 

The  retorts  are  oi    the  standard  cylindrical  shape,  8  in. 
inside  diameter  and   52  in,  long.     The  furnaces  are  very 
heavily  ironed.    The  buckstaves  are  connected  by  tii 
through    springs,    thus    allowing    for    expansion.      The 
buckstaves  footings  are  fitted  with  ball-and-sockel  j 
permitting    free    movi  in    any    direi  I  ion        \    new 

feature  of  the  Donora  J  ail   flues  thai   so 


VIEW   ALONG    SPELTER    FURNACES   SHOWING    GAS-PRODUCER    BUILDINGS   AND   COAL    HI 


roasting  furnaces.  Probably  it  will  be  necessary  to 
introduce  some  mechanical  means  of  pulverizing  these, 
which   may  have  been   dune  already. 

From  mixing  drums  the  charge  is  received  in  the 
large  cars  to  go  to  the  distilling  furnaces.  These  are 
pulled  up  the  incline  by  a  winch  and  upon  reaching  the 
level  track  on  the  ground  surface  are  pushed  down  by 
the  ends  of  the  furnaces,  cadi  ear  being  shifted  to  the 
furnace  tracks  as  required,  according  to  the  usual  system 
in  American  works  where  the  furnaces  are  arranged  side 
by   side. 

Tin:  Distillery 

The  distillation  departmenl  comprises  L0  Eegeler 
furnaces,  each  of  912  retorts,  t56  per  side,  arranged  in 
sis  rows.  Longitudinally  the  furnace  is  divided  into  19 
sections  per  side,  each  section  comprising  '.' I  ret 
The  furnaces  are  set  in  parallel.  95  ft.  apart  centei  to 
renter.     Each  furnace  is  covered   by  its  owu  house,  which 


under  the  thmr  of  the  combustion  chamber,  the  pu 

of  which   i-  to  afford   preheated  air  to  the  firs!   section 

of  the  furnace.     The  Donora   furnaces  are  hooded  with 

eounterbalai 1    sheet-iron    shields,    and    of   course    are 

provided    with   all    modern    contrivances   for  dischai 
the    retorts,   drawing   metal,   etc.     The   ash    pockets    in 
trout  of  the  furnaces  are  unusually  commodious.     They 
discharge  into  tunnels  running  longitudinally  undei 
furnace,  whence  the  residues  are  removed   by  mean-  of 
Neelai  -:  I 

Each  furnace  is  provided   with  two   LO-ft.  Hughes  gas 
producers,   steam-blown.     The   gas    from    the   producers 
enters  the  furnace  at  500     C,  there  being  but  littl< 
of  the   heal   of  primary   combustion  owing  to  the 
proximil     oi    the  producers  to  th< 

ombustion  is  furnished  by  a  No.  '■  S 
50-hp.  motor.     Ai  the  far  end  of  I 
roducts  of  combustion  pass  through  a  5 
boiler  and  thence  to  a  chimney  of  concn  I 
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125  ft.  high  and  5i/2  ft.  inside  diameter,  which  is  lined 
with  firebrick  to  a  height  of  30  ft.  above  the  bottom. 
At  the  foot  of  this  chimney  are  the  retort-tempering 
furnaces,  one  on  each  side,  directly  connected  with  the 
chimney. 

The  Pottery 

The  retort-  and  condenser-making  equipment  is  con- 
tained in  a  brick  and  steel  building  121x289  ft.,  with 
an  addition  66x128  ft.  in  which  the  machinery  is  con- 
centrated. The  main  part  of  the  building  is  devoted  to 
the  diving  rooms,  of  which  there  are  28,  whereof  25  are 
for  retorts,  each  holding  900  retorts,  and  3  are  for  condi  n- 
sers.   These  rooms  are  heated  by  steam  piping  under  their 


grated  floors.  The  moist  air  is  led  away  through 
galvanized-iron  ducts  passing  through  the  roof.  The 
control  of  the  ventilation  is  much  better  in  this  pottery 
than  it  is  in  the  ordinary  zinc-smelting  pottery  of  the 
United  States. 

In  the  retort-  and  condenser-manufacturing  depart- 
ment of  the  Donora  pottery,  the  arrangements  is  in 
duplicate:  that  is,  there  are  two  independent  sets  of 
machines.  The  machines  are  of  the  standard  type.  There 
are  two  dry  pans  and  two  wet  pans  of  the  American 
Clay  Working  Machinery  Co.,  of  Bucyrus,  Ohia,  two 
Wettengel  pug-mills,  two  Wettengel  hydraulic  retort 
presses,  and  two  Garrison  &  Whipple  pug-mills  and  con- 
denser machines. 


DRAWING    SHOWING    THE    GENERAL,    ARRANGEMENT    OF    THE    DONO 


P4NORASIIC    VIEW    OF    THE    DISTILLING    DEfAKTME: 
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From  the  dry  pans,  m  which  the  clay  is  thoroughly 
ground,  it  is  conveyed  mechanically  to  overhead  bins 
from  which  the  several  clays  used  in  the  batches  are 
drawn  in  proper  proportions  for  mixing  on  the  mixing 
platform.  The  mixed  claj  is  thoroughly  incorporated  in 
wet  pans,  the  producl  of  whi<  b  is  conveyed  to  the  rotting 
rooms  for  seasoning.  The  seasoned  claj  is  pugged  and 
molded  into  condensers  in  the  usual  way.  The  capacity 
of  the  Donora  pottery  is  aboui  l.ooo  retorts  and  300 
condensers  every  '.'  1  hr. 

The  power  plant,  is  comprised  in  a  brick  and  steel  build- 
ing 57x80  ft.  The  equipment  consists  of  feed  pumps, 
air  compressors,  rotary  converters,  transformers,  switch- 
boards, etc.     The  Donora  y.ine  smeltery  heiiiir  operated  in 


connection   with   the   Donora   steel   plain,  c 

>le   with    respeci    to   power,  coal   supply, 
not   be    d  ai    isolated  plant.    The  electric  currenl 
for    runing    the    zinc    smeltery    is    received    from 
power  1 i 

waste  heat    boilers   connei  t<  d    n  ith 
zinc-distilling   furnaces    is    piped   3,000   ft.   bi 
power  house  of  the  steel  works. 

The  coal  for  the  zinc  smeltery  is  raised  from   M<. 
gahela   Rive  oi  I   ai   the  openfa 

steel  works,  whence  it   i-  transported  to  the  smelterj   in 
steel,   hopper-bottom   cars.     These  ears  deliver   bj 

heist,  to  an  overhead  bin,  the  positi f  which  is  shown 

mi  the  accompanying  plan,  from  which  it  is  distribub 
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the  gas-producer  bunkers  by  a  larry.  The  main  bin 
contains  two  days'  supply.  At  the  main  coal  hoist  of 
the  steel  works,  however,  a  much  larger  supply  is  kept 
1 1 1    reserve. 

In  the  construction  of  the  Donora  plant  careful  atten- 
tion was  paid  to  the  installation  of  all  proper  sanitary 
and  safety  (Unices.  There  are  bubbling  drinking  foun- 
tains, lavatories,  shower  baths  and  steel  lockers.  The 
unusual   and   commendable  arrangements   of   the   houses 


In  the  original  plant  construction  arrangements  should 
be  made  for  the  best  possible  illumination — natural  if 
possible,  or  it'  artificial  is  used,  the  requirements  of  the 
different  parts  of  the  plant  should  be  studied  and  an 
understanding  gained  of  the  effects  of  diffused  lighting 
and  concentrated  lighting  and  the  design  governed  accord- 
ingly. Care  should  be  taken  in  floor  construction  to 
permit  cleaning  where  necessary.  Ventilation  should  be 
provided  both  in   regard  to  the  renewal   of  air  and   the 


TO  CHAMBERS 


FROM  CHAMBERS 
E2 


Dashed  Lines  with  Arrows: 
Beginning  at  1  the  502  Gas  comes  from 
the  Furnace  and  passes  to  the  Chambers. 
At  2  the  N2O3  Gas  comes  from  the  Chambers 
and  passes  through  the  Gay-Lussac  Towers 


DIAGRAMMATIC   ELEVATION  AND  PLAN  OF   ROASTING    FURNACES    AND     SULPHURIC-ACID     TOWERS    OF 

DONORA    ZINC   WORKS* 


in  the  distillery  proper  have  previously  been  remarked. 
Machinery  throughout  the  works  is  adequately  protected. 
Vertical  ladders,  where  such  are  necessary,  are  protected 
by  a  safety  cage.     And  so  on. 

HesiMlh  CoE&seirsmtlloim  aft 


In  Technical  Taper  102  of  the  Bureau  of  Mines,  enti- 
tled "Health  Conservation  at  Steel  Mills,''  J.  A.  Watkins, 
the  author,  has  carried  the  "safety  first"  idea  a  step 
farther  to  include  "health  first."  Data  in  his  possession 
show  that  approximately  nine  days  a  year  are  lost  by  the 
average  industrial  worker  owing  to  illness.  To  reduce  this 
in  large  industrial  plants  there  should  he  medical  super- 
vision over  all  employees.  This  should  include  (1)  relief 
of  those  injured  at  work.  (2)  examination  of  prospective 
employees,  (3)  medical  supervision  of  entire  force  to 
detect  disease  or  abnormal  conditions  among  the  workers, 
(4)  sanitary  supervision  of  the  plant,  (5)  education  in 
personal  hygiene  for  employees  and  their  families. 

•Redrawn  from  a  drawing  in  "Metallurgical  and  Chemical 
Engineering,"   by   courtesy   of   that   paper. 


removal  of  products  incidental  to  the  process.  Locker 
rooms  should  be  provided  and  equipped  with  lockers,  wash 
basins,  showers  and  latrines.  Drinking  water  should  bs 
provided  of  unquestionable  purity  and  at  the  proper  tem- 
perature. Uptodate  and  well-managed  restaurants  should 
be  provided. 

The  plant  physician  should  cooperate  with  the  safety 
and  sanitary  departments  for  the  furtherance  of  the  health 
of  the  workers.  Result  of  work  along  this  line  has  proved 
it  to  be  of  advantage  from  an  economic  standpoint,  irre- 
spective of  its  humanitarian  aspects. 


The  Mount  Bisehofl  Tin  Mining  Co.,  at  Launceston.  Tas- 
mania, shows  an  earning  of  $35,372  for  the  first  half  of  1916. 
Interest  to  the  amount  of  $1,168  brings  the  total  credit  to 
$36,540.  Dividends  to  the  extent  of  $21,870  were  paid.  A  total 
of  49,632  tons  of  ore  were  produced  from  the  various  surface 
faces.  No  underground  work  was  carried  on  during  the  half- 
year.  The  total  ore  reserves  consist  of  1,616,000  tons — the 
majority  of  which  is  in  surface  faces.  Plans  are  under  con- 
sideration for  the  addition  of  20  stamps  in  the  mill  and  experi- 
ments in  concentration  on  glass-topped  tables,  which  is  ex- 
pected to  be  of  benefit  in  the  treatment  of  the  slimes.  The 
working  costs  for  the  period  were  $1.91  per  ton,  1.53S.S  tons 
of  concentrate  were  smelted  yielding  1,059.75  tons  of  tin.  The 
product   had  a  purity  of  99.89%. 


l'Hfi 


ENOINKKhMXii    AND   MINIM,  .KM  RNAL 


655 


Vamx 


Emi^ 


'En  SmmeMlKHa  Pllsumtt 


Bi   I'.  W.  Booking* 


SYNOPSIS — The  VanBuren  plant  is  exception- 
ally fill  provided  with  railway  facilities  and  is  in 
good  position  I"  handle  its  tonnage  <>i  line  <n-c*. 
Equipment  includes  l-ilns,  crushers,  n  pottery  ami  ■ 
the  requisite  furnaces  'in. I  other  necessities  <</  a 
well-equipped  zinc-smelting  plant. 

The  Van  Buren  smelting  plant  of  the  Arkansas  Zinc 
anil  Smelting  Corporation  is  situated  about  a  mile  easl 
ill'  VanBuren,  directl}  between  that  city  ami  the  KLibler 
gas  field.  It  is  between  the  St.  Louis,  iron  Mountain  & 
Southern  Ry.  and  the  St.  Louis  X"  San  Francisco  Ry.,  Inn 
at  present  is  connected  only  with  the  former.  Tracks  No. 
1  anil  No.  2  are  connected  with  a  switch  so  as  to  he  able 
to  handle  cars  to  and  from  the  silicate  storage  and  crusher, 


carrying  precious  mi  Bi    ides  the  storage  room   for 

coal    between    inn!.-    V,,   :;   ami    \".    I.   there   is  ample 
storage   for  silicate  ore  ami   coal   opposite   the 
engine  room  ami  crusher  building. 

The  sulphide-ore  bins  air  between  trai  In    v-" 
No.  ;;.     'rii,.  outside  walls  ami  Boor  are  of  con<  n 
the  partitions  are  of  wood.     The  floor  is  lower  than  the 
track-,  the  outside  walls  coming  just  high  enough  to  be 
level  with  a  box-car  dour,  which  makes  it  possible 
load  directly  from  the  cars,  dumping  into  the  bins.     The 
20  Li  us  have  a  capacity  of  aboul  t,000  ton-  and  adjoin  the 
kilnroom. 

The   kilnroom   contains   two    Ropp-type  kilns.    175    It. 
long  with  20-ft.  cooling  hearths,  which  have  a  < 
of  from  20  to  25  tons  each  of  roasted  ore  per  daj 
ing  to  the  class  of  ore  roasted.    The  ore  drops  into  tram- 
cars  ami  these  are  elevated  to  the  top  of  ami  arc  dumped 

into  three  round,  iron-ore  bins  placed  in  the  alley  u  a  \ 
between  the  kilnroom  and  crusher  room.  These  bins  have 
a  capai  itj  ol  300  tons.  The  kiln  machinery  if  driven  b} 
electricity,  using  -team  as  auxiliary  power. 

'['he  crusher  room  is  50x100  ft.  and  is  equipped  with 
rolls  lor  loam  and  one  round  iron  lank  to  hold  the  loam. 
It  also  contain-  a  crusher  and  roll  lor  coal  and  three  iron 
bins  adjoining  the  building  for  crushed-coal  storage,  a 
crusher  and    roll    for  crushing  silicates,   and    tui< 


GENERAL  LAYOUT  OF  THE   VAN  BUREN    WORKS  OP  Tin:    ARKANSAS  ZINC   AND  SMELTII 

VAN  BUREN,   ARK. 


pottery  ami  coal  crushers  without  interfering  with  the 
placing  of  car-  or  unloading  sulphide  ore  on  track  No.  2 
and  vice  versa.  Tracks  No.  2  and  No.  :'.  are  used  for 
unloading  sulphides  into  large  ore  bins.  The  space  be- 
tween tracks  No.  :'.  and  No.  I  is  used  for  coal  and  coke 
storage.  Track  No.  I  i-  used  also  for  weighing  ore.  load- 
ing spelter  and   loading  out    waste   residues   and    residues 

•General   manager.   Arkansas   Zinc   and    Smelting   Corpora- 
tion. Van  Buren,  Ark. 


bins  adjoining  the  building  lor  crushed-ore  storage.    Next 
to  tin-  building  is  an  extra  storage  room.  50x100  fl 
.  with  a  mixing  room  in  the  center.     All 
at  through  the  crusher  and  roll  and  is  sai 
by  an   automatic  sampler.      The  mixing  room   is  or 
with  a  No.  .;i  Ransome  mixer.    The  cha 

rew  conveyor.     Here  the  mix  is 
wet.     A::  r  the  requisite  mixing,  the  conveyor  i 
the  charge  ears. 
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Cross-Sec+ion^' 

Through  Stack | 

End  of  Furnace  _| 

Foundation      | 


Cross-Sec+ion  of  Distillation  Furnace 


Section  of 
Furnace  Over 
5*-  Course 
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The  engine  room  is  in  a  brick  building  60x100  ft.  tts 
equipment  includes  three  L25-hp.  boilers,  one  200-hp.  Cor- 
liss engine  and  one  125-hp.  generator.  In  addition  to  this 
there  is  a  second  anil  for  emergencj  purposes,  consisting 

nl'  one  l'.'")-h|i.  iin-liss  ri^iiir  .in.  < mi'  liiu-li|i.  generator. 
A  Lmeshaft  runs  through  the  engine  room,  extending 
through  the  crusher  room  and  pottery  and  transmitting  all 
the  power  for  the  pottery  and  crusher  room.  The  60-in. 
blowers  arc  connected  with  two  50-hp.  engines.  Onl] 
is  required,  however,  and  the  other  is  held  for  emergency. 


At  th    en    of  eacl I   and  in  tl 

retort  kiln.    To  <><)>■  side  and  at  the  end  of  the  building 

shower  bath   in  each   bl 
placed  as  to  provide  for  the  construction  of  lour  or  five 

blocks   with, uit   disturbing  any  oilier  pari   .. 

plant,  as  th  th e  bins,  i  rusher  room,  power 

-a.  h  as  to  supply  an  eight-block 

plant. 

\  i-  ii-  [j  Qg  pi  i  o  □  ,iv  being  con- 

structed.   Tin-  i-  1 1. .i  being  buill  exclusivelj  for  Bettling 


SOMR  VIEWS  OF  THE  VAX   BUREN  SMELTING    WORKS,  VAN   BUREN,  ARK. 
l_The   ore  bins.      2— The  crushing  department.      3— The  pottery.      4— The    engine   and   boiler   rooms 


The  pottery  is  contained  in  a  two-story  brick  building 
90a  l?i>  ft.,  equipped  with  the  usual  md  rol 

crushing  (lav  and  dobii  3,  and  pug  mill  ami  I 
for  making  retorts,  with  a  hall  mill  and  condenser  ma- 
chine of  the  Garrison  &  Whipple  type.     Adjoining  the 
pottery  are  two  large  condenser  kilns. 

There  are  now  completed  three  $00    retorts 

each,  which  are  five  rows  high.    Underneath  the  founda- 
tions and  extending  over  the  entire  cellar  floor  is  a 
concrete  slab,  and  the  walls  of  the  cellar  are  con 
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Leading  from  this  main  is  a  complete  cir  l'ipe 
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around  the  plant  without  any  dead-ends.  This  line  has, 
placed  at  the  most  important  points,  hydrant  and  hose 
connections — eleven  hydrants  in  all.  Should  a  fire  occur 
at  any  time,  the  500-gal.  fire  pump  is  started.  A  separ- 
ate suction  line  connected  with  the  pump  and  the  30,000- 
gal.  tank  make  it  possible  to  draw  from  both  tank  and  city 
water  mains  if  desired  or,  by  closing  a  valve,  to  draw 
only  from  the  city  water  mains  and  hold  the  30,000-gal. 
tank  in  reserve.  Each  building  is  equipped  with  hydrants 
with  linen  hose  attached,  using  a  total  of  1,000  ft.  of 
hose. 

The  boarding  house  is  a  commodious,  two-story  frame 
building,  30x124  ft.,  consisting  of  a  sleeping  porch   lOx 
•  //* •>,  ,  ■ 
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The  general  lines  of  several  blast  furnaces  of  recent  de- 
sign are  shown  in  the  accompanying  illustrations.     They 

represent  three  important  examples  of  modern  blast- 
furnace equipment:  (1)  A  large  black-copper  furnace 
"used  at  tlie  Katanga  copper  field  in  the  Belgian  Congo; 
(2)  a  copper-matting  furnace  with  plunger-feed  arrange- 
ment, at  the  Anyox.  B.  C,  plant  of  the  Gran by  Consoli- 
dated Mining.  Smelting  and  Power  Co.;  and  (3)  a  lead 
furnace  at  the  latest  plant  to  he  designed  in  the  United 
States,  the  Bunker  Hill  &  Sullivan  works  now  under 
construction  at    Kellogg,  Idaho.     All  these  furnaces  were 
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BRICK  SHARKS  FOR  DISTILLATIi  i,N    FURNACES,    VAX    Bt'REN,    ARK. 


12-1  ft.,  27  rooms,  3  bathrooms  and  tin  extra  washroom, 
a  kitchen  20x30  ft.,  a  dining  room  30x30  ft.,  and  a  lobby 
30x30  ft. 

It  was  the  intention  of  the  company  to  build  here  so 
that  later  there  would  be  no  difficulties  encountered  due  to 
poor  construction  in  any  way,  and  accordingly  extraordi- 
nary precautions  were  taken  in  constructing  the  founda- 
tions, using  over  175  carloads  of  cement,  gravel  and  sand 
in  the  foundations  and  concrete  work  alone. 
& 

The  Premelting  of  Ferroalloys  is  discussed  in  "Iron  and 
Coal  Trades  Review,"  Aug.  25,  1916,  in  connection  with  a 
device  for  the  purpose  invented  and  patented  by  Wheeler  and 
Blair,  in  England.  A  melting  compartment  is  provided  as  an 
extension  to  the  rear  wall  of  the  furnace,  and  in  this  com- 
partment the  alloys  are  designed  to  be  melted,  utilizing  the 
heat  of  the  furnace.  The  compartment  is  preferably  placed 
near  the  top  hole  of  the  furnace,  and  the  melting  chamber  is 
open  to  its  interior.  A  melting  hearth  is  provided  for  the 
<  hamber,  and  also  a  tap  hole.  Entrance  to  the  chamber  is 
through  a  back  opening  that  can  lie  closed  by  a  sliding  door. 
The  alloys  to  be  melted  are  charged  through  this  door  and 
are  then  subjected  to  the  heat   of  the   furnace. 


fabricated  by  the  Traylor  Engineering  and  Manufacturing 
Co.,  of  Allentown,  Penn.,  which  has  kindly  supplied  the 
general  drawings  from  which  the  illustrations  have  been 
made,  and  the  information  contained  in  following  brief 
notes  on  the  general  features  of  the  furnace  construction  : 

The  illustrations  on  the  opposite  page  show  a  44x240-in. 
black-copper  furnace,  four  of  which  were  sent  to  the 
Union  Miniere  du  Haut  Katanga,  at  Lubumbashi,  near 
Elisabethville,  Belgian  Congo.  This  equipment  is  of  special 
interest  as  the  operation  in  the  Belgian  Congo  is  one  of 
the  few  places  in  the  world  today  where  an  important 
output  of  black  copper  i.-  being  made.  The  Katanga  com- 
pany is  probably  turning  out  the  largest  production  ever 
made  by  this  method  in  a  single  plant,  and  the  furnaces 
themselves  arc  undoubtedly  the  largest  ever  used  for 
smelting  to  black  copper. 

The  Katanga  furnace  has  tw-o  tiers  of  jackets,  flic 
lower  ones  being  of  the  knee  type  10  ft.  high  and  21  in. 
wide;  the  furnace  is  44  in.  wide  at  the  tuyere  line:  the 
bosh  begins  about  a   foot  above  the  center  of  tlie  tuyeres 
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GIROUX    HOT  TOP,   BUILT    IX   THE   SKI   I   RSTRU   'TURK   OF  rHE   44x240-IN    BLACK-COPPER    FURNACE   OP    THE 
UNION   MINIERE   DU    iri  LI    I     K  \''VNGA,   AT   LUBUMBASHI,   BELGIAN   CONGO 
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i  \' Foundation  must  be  cut  out  at  each 
u     screw  to  allow  turning  of  j 


l:i.ACK-COPPER    FURNACE,    44x240-IN..    FOR    UNION    MINIERE      >U    HAUT    KA'  A    IX    THK    BELGIAN 
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and  continues  to  the  top  of  the  lower  jackets,  where  the 
furnace  is  6  ft.  wide.  The  upper  jackets  are  7  ft.  4  in. 
high.  The  tuyeres.  20  on  cadi  side,  arc  4  in.  in  diameter 
and  are  provided  with  the  Traylor  standard  tuyere  con- 
nections. The  bustle  pipe  was  made  rectangular  in  sec- 
tion to  economize  in  building  space.  The  furnace  col- 
umns and  mantel  beams  are  a  part  of  the  building  struc- 
ture, and  the  horizontal  I-heams  for  taking  the  thrust 
of  the  jackets  arc  framed  into  these  building  columns. 

The  furnace  is  provided  with  a  water-jacket  trap  spout 
and  breast  for  continuous  slag  flow,  and  a  plain  cast-iron 
spout  and  In-cast  at  the  rear  end  to  drain  the  furnace  in 
i  ase  cl  emergency.  The  crucible  has  steel-plate  sides  and 
a  cast-steel  bottom,  supported  on  a  structural  framework 
that  rests  on  special  adjustable  supporting  columns  pro- 
vided  with  removable  key  pieces.  Between  the  supporting 
columns  are  jaekscrews  that  may  be  used  to  take  the  load 
off  the  supporting  columns,  which  can  then  lie  removed 
and  the  crucible  lowered  on  the  jaekscrews  for  relining 
or  other  repairs. 

Above  the  charging  floor  is  provided  a  Giroux  hot-blast 
top  consisting  of  U-pipe  around  which  the  heated  furnace 
gases  pass  and  through  which  the  blast  air  is  drawn. 
Two  water-cooled  spreaders  are  installed  just  below  the 
charging  plates  to  assist  in  the  proper  distribution  of  the 
charge. 

Plunger  Feed  ox  Gkanby's  Axyox   Fuknace 

The  54x360-in.  copper-matting  furnace  of  the  Granby 
Consolidated  plant  at  Anvox,  B.  G.  is  illustrated  on  p. 
l.liO.  A  particular  feature  of  this  furnace  is  the  special 
plunger-feeding  arrangement,  but  it  also  has  an  unusually 
deep  furnace  shaft,  being  now  2  I  ft.  6  in.  from  hearth 
plate  to  feed  floor.  The  furnace  has  three  tiers  of  jackets 
and  is  arranged  for  continuous  flow  at  the  center  of  the 
side,  an  emergency  drain  spout  ami  breast  being  provided 
on  the  rear  side.  The  lower  side  jackets  are  boshed  from 
the  hearth  plate  up  and  extend  for  a  vertical  distance 
of  10'  L.  ft.  They  have  Traylor  patent  welded  tuyeres  and 
standard  tuyere  connections.  The  tuyeres  are  5  in.  in 
diameter  and   are  spaced   at   1  1  -in.   centers. 

The  most  striking  feature  of  the  Granby  furnace,  how- 
ever, is  the  plunger-feeding  arrangement.  On  each 
side  of  the  furnace  are  six  of  these  charging  devices  into 
ihc  hoppers  of  which  arc  dumped  the  contents  of  the 
charge  cars.  When  it  is  desired  to  feed  the  furnace,  the 
s  controlling  the  hydraulic  cylinders  are  opened  and 
the  plow  moves  forward  pushing  the  charge  into  the  fur- 
nace. By  moving  the  plow  ahead  slowly  or  rapidly  the 
charge  may  be  placed  in  the  center  of  the  furnace  or 
thrown  against  the  walls.  The  manufacturers  report  that 
the  working  of  this  charging  arrangement  has  been  highly 
satisfactory. 

The  Bunker  Hill  &  Sullivan  furnace  on  p.  661  pre- 
sents some  new  features  in  lead  practice.  The  furnace 
v-180  in.  at  the  tuyeres  and  is  water-jacketed  for  an 
unusual  height.  The  double  tier  of  water  jackets  ex- 
tend for  a  vertical  distance  of  1  I  ft.  and  arc  boshed  all 
the  way  up.  Above  the  jackets  are  two  courses  of  brick 
on  which  rest  a  superstructure  of  cast-steel  plates  instead 
of  the  usual  brick  shaft.  The  top  plates  are  so  connected 
with  the  structural-steel  work  of  the  feed  floor  as  to  allow 
the  vertical  expansion   or  contraction   of  the  shaft. 

The  building  columns  form  also  the  column.-  for  the 
support  of  the  furnace  so  far  as  is  necessary.     No  mantel 


beams  are  used.  The  jackets  are  held  in  place  by  stays, 
and  I-beams  encircle  the  furnace  at  the  top  of  the  upper 
jackets  and  at  the  junction  of  the  upper  and  lower  tier. 
The  hustle  pipe  is  hung  from  the  main  girders  of  the 
feed  floor  and  is  24  in.  in  diameter  with  a  30-in.  butterfly- 
valve  connection  with  the  blast  main.  At  the  end  of 
each  leg  of  the  bustle  pipe  a  12-in.  gate  valve  has  been 
placed  to  permit  the  expulsion  of  any  furnace  gases  after  a 
brief  shutdown.  To  control  the  blast  of  each  tuyere,  a  but- 
terfly valve  is  placed  in  the  saddle  on  the  bustle  pipe.  The 
tuyeres  are  4  in.  in  diameter  spaced  at  18-in.  centers  ; 
they  are  of  the  Traylor  standard  type  with  automatic- 
cutoff  safety  valve.  The  general  design  of  the  Bunker 
Hill  furnace  is  by  Jules  Labarthe,  of  Bradley,  Bruff  & 
Labarthe,  of  San  Francisco. 

A  vertical  lead-casting  wheel  devised  by  John  F.  Miller, 
of  Trail,  B-.  C,  is  in  use  at  the  Trail  plant  of  the  Consoli- 
dated Mining  and  Smelting  Co.  of  Canada,  Ltd.  The 
machine  has  been  patented  by   Mr.   Miller  both  in  the 


LEAD-CASTING  WHERE  AT  TRAIL,   B.  C. 

United  States  and  in  foreign  countries  (U.S.Pat.  1,157,- 
i!>l)  and  embraces  several  constructions  of  which  the 
following  are  the  chief  features:  Water-jacketed  molds 
on  a  vertical  wheel;  an  outer  water  jacket  snugly  fitting 
the  periphery  id'  the  mold  wheel  on  the  feed  side  and 
extending  above  the  center  of  the  wheel  so  as  to  close 
the  molds  as  they  pass  upward;  a  pipe  opening  through 
the  outer  water  jacket  to  deliver  the  molten  lead  to  the 
molds  as  they  pass;  a  shield  on  the  delivery  side  of  the 
casting  wheel  to  assist  in  the  gentle  delivery  of  the  pigs 
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td  the  car  or  conveyor  thai  may  be  in  use  for  disposing 
Hi  the  producl ;  a  small  recess  in  the  mold  lips,  permitting 
tlic  air  to  escape  into  the  next  mold  and  providing  a 
receptacle  for  an  automatic  sample  of  the  lead.  This 
small  sample  ingoi  is  ejected  by  the  slighl  dropping  of 
the  main  ingot  as  it  passes  a  certain  poinl  of  the  protei  t- 
ing  shield  on  the  delivery  side  of  the  wheel.  Lead  is 
delivered  to  the  casting  wheel  b\  a  centrifugal  pump  set 
in  the  bowl  of  molten  lead  thai  is  to  be  cast.  The  method 
of  Oiling  the  molds  ingeniously  eliminates  the  usual  trim- 
ming of  the  pigs  after  casting. 

The  accompanying  illustration  shows  the  Miller 
machine  in  actual  use  casting  refined  lead  and  delivering 
the  pigs  directly  on  tram-cars,  thus  expediting  the  load- 
ing into  railroad  cars  for  shipment  to  market.  The 
machine  here  shown  has  a  capacity  of  about  12  tons  per 
hour  and  requires  3  hp.  to  operate.  During  casting,  one 
man  looks  after  the  machine  and  weighs  the  lead;  two 
other  men  tram  and  load  the  pigs  into  the  railroad  ears. 
Mr.  Miller  writes  that  a  representative  of  a  smelting  com- 
pany in  the  United  States,  after  seeing  the  machine  in 
operation,  ordered  two  casting  wheels,  each  to  have  a 
capacity  of  15  tons  per  hour.  The  pigs  as  cast,  are  stated 
in  be  free  from  rough  edges,  shrink  boles  and  dross.  The 
bars  are  remarkably  uniform  in  weight;  four  railroad 
cars,  each  loaded  with  509  pigs,  gave  net  weights  of 
50,044,  50,031,  50.00-.'  ami    19,996  lb.  respectively. 

(CaJhasimelfc  ®.  A.s*n2&©iras\.  SinmeMetry* 

The  smelting  plant  of  the  Calumet  &  Arizona  Mining 
Co.  comprises  a  blast  furnace,  roaster,  reverberatory  and 
converter  plants,  with  a  sulphuric-acid  plant  addition 
under  construction  and  Hearing  completion.  The  smeltery 
treats  about  2,427  wet  tons  daily  of  ores  from  the  com- 
pany's own  Bisbee  mines  and  about  725  tons  of  customs 
ores.  The  production  of  blister  copper  shipped  to  New 
Jersey  for  refining  is  about  125  tons  daily. 

Dumped  into  receiving  bins  of  3,000  tons'  capacity,  the 
ore  is  crushed  in  two  24x36-in.  Blake  crushers  and  belt- 
conveyed  by  two  belts  to  the  two  units  of  the  sampling 
mill.  A  10%  sample  here  taken  is  successively  recrushed 
ami  resampled  down,  to  a  160-lb.  sample  representing  100 
tons. 

Typical  sulphide  ores,  constituting  50$  of  the  total 
treated,  have  the  following  analyses:  Copper,  3.82  to 
1.77%;  sulphur.  24.8  to  30.9$  :  iron,  25.4  to  30.9$  ; 
silica,  15.2  to  31.1%;  Oxides  carry:  Copper,  1.75  to 
5.38%;  sulphur.  1.2  to  8.2$  :  iron.  21.:;  to  25.6$  :  silica, 
15.9  to  31%.  About  280  tons  daily  of  siliceous  customs 
ore-  treated  average:  Copper.  2.15$  :  sulphur,  3.2$  ; 
iron,  5.8%;  silica,  75.3$ 

From  the  sampling  mill  the  rejects  are  conveyed  either 

ti    the  fine  or  coarse  beds — there  are  thr E  each,  with 

a  coke-storage  pile  between.  The  line  beds  have  a  capacity 
of  about  21,000  tons,  and  the  coarse  beds  hold  about 
30,000  tons.  Two  Messiter  reclaiming  machines  take  the 
ore  mixture  from  these  beds,  discharging  it  upon  conveyor 
belts  leading  either  to  the  blast   furnace  or  roaster  bin-. 

The  roaster  plant  at  present  consists  of  twelve  2  lit. 
6-in.  diameter  Herreshoff  air-cooled  roasters,  and  12 
similar  ones  are  under  construction.     The   line  beds'   ore 

•Abstract  from  a  booklet  descriptive  of  its  plant,  printed 
by  the  Calumet  &  Arizona  Mining  Co.  for  distribution  to 
visiting  members  of  the  A  I.  M.  E..  Arizona  meeting,  Septem- 
ber. 1916. 
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roaster.     TI 
trically   operated    burn-    to   the    reverberatory    Furnaces. 
ases  have  their  du-t  contenl  settled  m  a  dual  i  bam 
ber    1  10    It.    long   with   a    3,300-fl 
discharging  up  the 
The  roasters  treal   96.4   tons  per  day   each,  a 

I    sulphur,   which  I   down   to  about    I11'  I 

Each  requires  aboul  66,0 u.l't.  of  air  per  minute  and 

produces  dusl  avei  64$    of  the  charge.     Thi 

i  ine  and  iln-i   prodiu  I  rnace  is  80.5  tons  per  day. 

The    blast-fun  artmeni    includes    two 

lo  ft.  long  by  1  ft.  at  the  tuyeres.    Ore  mixture  from  the 
coarse  bed-  is  disi  harged  into  bins  paralleling  the  fui  i 
on  bulb  sides,  from  which  traveling  charge  ears  convey 
the  ore  to  the  bias!  furnaces.    Coke  is  handled  through  a 

set   of  bins  parallel   to  tl v  b 

Both  matte  and  slag  overflow  continuously  into  settlers 
from  which  the  matte  is  tapped  as  needed  into  ladles 
swung  by  the  overhead  cranes  into  the  adjacent  converter 
department.  Slag  overflows  into  225-cu.ft.  electrically 
tilted   slat;-  cars  hauled   by  e  ocomotives  to  the 

dump.     The  -ases  are  settled   in  a   chamber    Is11    ft. 
of  2,3  10  sq.ft.  i  ross  sed  ion  before  disi  harging  to 
ft.  stack. 

Each  furnace  has  i;  I  tuyeres  of   i'L.-m-  diamet 
uses  68,645  cu.ft.  of  air  per  ton  of  drj   i    .  der  a 

pressure  of  21  oz.    The  distance  from  feed  Boor  to  I 
is  lb  ft.   I '  g  in.    The  a  pacity  per  furnace  day, 

exclusive  of  coke,   is  996  tons.     The  coke   percentage  of 
total  charge  is   L2.7,  ffhile  thai  of  the  ores  of  dry  chai 
89.1 ' ,  :  the  amounl  of  dusl  produced  is  3. 1%. 

From  ores  charged  having  an  averag  5.29$ 

Cu,  13.1$   s.  25.9  Fe,  22.2$   SiO  ,5.3$    \    0    and 
CaO  i-  produced  a  matte  averaging  28.81$   Cu,   I"' 
and  25.3$    S. 

Till     1,'l'A  ERBEB  \T<>|;\    DePABTMEXT 

The   n  lartment   includes   four  furnaces 

whose   inside  dimensions  are    19x100   ft.   with   a   height   at 
the  charging  end  of  S  ft.  :!  in.,  while  that  at  the  skim 
end  is   I  i\.  :'.  in.     Tin-  chai   i  material  are 

introduced     through     center-drop    and     side-drop    holes 
respectively.     Thr  furnace  capacity  per  day  exclusi 
converter  slag  is  100.1  b 

From    an    averag  aj  ilyzing    5.  II 

29  3$    Fe,  8.5$    -  SiO.,,  4.1' 

CaO  is  produced  a  matte  averaging  25.03$    Cu,    • 
Fe  ami  ■!<'>. \' ,    S.     The  fuel  requirement  of  each  furnace 
per  ton  of  charge  is  0.752  bbl. 

The  converter  department  includes  six  stands,  with  two 
.  of   12-ft.  diameter  Croat   Falls  type  of  basic- 
lined,  electrically  tilted  converters  served  by  two   10-ton 
tte,     lapped     from     the     blast- 
furnai  3  into  H  ;  steel 

ladles,  i-  transfi  i  red  I)  3  to  the  converters.    The 

mo]t,  |  ii  ratory  or  blast-furnace 

settlers     has     an     average     analysis     of  A 

McGregor   skull-breaker    handles    the    -kulls.    win. 
be  blast  fui 

The    molten    blister    copper,    which    has 
in    two    40-mold    electi 
ng  machines,  the  molds 
made  <>(  bli  '   in  this  department. 
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Bt  B.  Magnus* 

1                                                                           There  was  in  the  mine  a  good  deal  of  ore  too  high  in 

SYNOPSIS — A  consideration   of  the  advantages  silica  to  be  smelted  profitably,  as  the  company  had  at  all 

of  the  blast  furnace  as  compared  with   the  rever-  times  to  buy  flux — either  as  iron  ore  or  pyritic  ore — at  a 

Iterator;/  for  the  treatment  of  the  copper-gold  ore  high  price. 

of  the  Mount  Morgan   Gold  Mining  Co.  in  Aus-  It  was  not  considered  profitable  at  this  time  to  treat 

tralia.     Only  slight  difference  in  profits  indicated  any  of  the  lower  grade  copper  ore  by  concentration  becaiise 

in    estimates   for    either    type    of    treatment,    but  of  the  large  quantity  of  finely  divided  free  gold  in  the 

operating  considerations  and  known  results  turned  copper  ore;  its  recovery  by  ordinary  methods  would  be 

the   balance   in   favor  of   the   blast-furnace  plant.  exceedingly   poor,  and  the  recovery  of  the  copper  would 

also  be  unsatisfactory.  Extensive  experiments  were  carried 

Previous  to  1912  the  Mount  Morgan  Gold  Mining  Co.  on  to  devise  means  of  concentrating  the  low-grade  copper 

in  Australia  treated — in  addition  to  the  gold  ore,  which  ore,  and  by  the  use  of  a  flotation  process  it  was  proved 

went  to  the  chlorination  works — a  high-grade  gold-copper  that  about  90%  of  the  copper  and  75%  of  the  gold  could 

BLAST-FURNACE  VS.  REVERBERATORY  SMELTING  OF  MOUNT  MORGAN  ORE 

(Calculated  October.  1912) 
Assumptions: 

1.  Handle  monthly  20,000  long  tons  smelting  ores  and  15,000  tons  concentrating  ores. 

2.  Average  grade  of  ores:    Copper,  3%:  gold,  S  dwt. 

3.  Concentration  of  2$  tons  of  ore  into  1  ton  of  concentrates. 

4.  Roaster-and-reverberatory  recoveries:      Concentrates — copper,   92%;   gold,   96%;  crushed  civs opper,  88%;  gold  95%.     Blast-furnace  recoveries:    Copper, 

85%;  gold,  95%.    Concentrator  recoveries:    Copper,  92%,  gold,  75%. 

5.  Costs:      Blast-furnace  smelting  of  ore  not  exceeding  52%  Si02,  $4.29  per  ton:  extra  cost  for  sintering  or  melting  fines,  24c.  per  ton. 

Crushing  high-grade  ores,  24c.  per  ton;  roasting,  72c.  per  ton;  concentrating,  10c.  per  ton;  reverberatory  smelting  of  roasted  concentrates,  $2.43  per 
ton;  reverberatory  smelting  of  roasted  high-grade  ore,  $3.65  per  ton. 

Converting  32%  matte  from  blast  furnace,  $14.60  per  ton  of  copper. 

Converting  46%,  matt?  from  reverberatory  $9.73,  per  ton  of  copper. 
Reverberatory  Proposal  Tic.  1:     Concentrate  low-grade  ores  and  crush  high-grade  ores;  roast  concentrates  and  crushed  ores,  and  smelt  in  reverberatory. 
Reverberatory  Proposal  No.  2:     Concentrate  all  ores,  roast  concentrates  and  smelt  in  reverberatory. 

Recoveries  Costs 

Blast  Furnace:  Blast  Furnace: 

3%       copper  X  85%  =  2.55%        X  2  92  =$7.44  $4.26  +  $0  24  fines  treatment  +  $0  12  Extra  Converting  Costs $4  62 

5  dwt.  gold        X  95%  =  7.60  dwt.  X  1.01  =7.69  „ 

gl5   23  Reverberatory  r  urnace: 

Concentrating:  Proposal  No.  1: 

llwt.  goET   X  7§i  -"&  dwt.   X  1.01           =  $l  08                                                       ?  [$122  Concentrating  +  jL  ($072  Roasting  +  $2.43  Smelting)]  _  ,    06 

$14.14                                   i  ($0.24  Crushing  +  $0.72  Roasting  +  $3.65  Smelting)    = 2.63 

Roasting  and  Reverberatory  Smelting:  

-7i.\        copper  X  92%  =  2.53  %      X  2  92  =$7.39  _            ,  ..     „  *3  69 

6  dwt.  gold       X  96%  =  5.76  dwt.  X  1.01  =    5.84  Proposal  No.  2: 

_      ,     ._  $13.23  $122  Concentrating  +  ^—=  ($0.72  Roasting  +  $2.43  Smelting)    =.      2.49 

Crushed  Ore:  2.5 

3%  copper  X  88%  =  2.64  %       X  2.92   =  $7.71  Fronts 

Sdwt.        gold       X  95%  =7.60  dwt.   XI. 01   =^70_ji54i  BlastFurnace .' $15. 13  -  $4.62   =  $10. 51 

Combined  Recovery  by  Proposal  No.  1:  Reverberatory  Furnace: 

1  :,tt  "  V  n  21    I   2b'CQ0  v"is  41   =  £14  45  Proposal  No.  1 $14.45  —  83.69   =  $10.76 

35,000  X  l6  Z6  +  35,000  X  ^-41  *14  ^  Proposal  No.  2....  113.23  —  *2. 49  =  $10.74 

In  the  above  calculation  of  Proposal  No.  1,  the  results  are  not  absolutely  correct,  clue  to  assuming  the  same  grade  of  ore  concentrated  as  smelted  direct,  whereas 

the  first  would  1"    1ow«t  than  the  average  and  tin?  other  correspondingly  higher:  but  for  the  purposes  of  this  calculation,  the  method  of  computation  is  sufficiently 

correct,  more  detailed  calculation  having  shown  that  the  error  in  no  instance  exceeds  6£c.  a  ton. 

Resume  of  Blast-Furnace  Smelting  R6sum6  of  Reverberatory  Smelting 

Advantages  Disadvantages  Advantages  Disadvantages 

1       Maximum  recovery  on  all  ores  of  1.     Handling     concentrates    and    flue  1.     Saving   in    capital    cost   on    power  1.     No  experiments  ever  having  been 

higher  grade  than   assumed  above  dust.  plant  and  smeltery  about  $97,000.  made  on  concentrating  these  ores, 

and  1,250,000  tons  are  known  to  be  2.      In  eight  years,  present  high-grade  2.     Water  supply   not   a  serious   item.  it  is  not  known  what  recoveries  will 

of  higher  grade.  ores  will  be  exhausted;  then  there  3.     No  difficulty  in  handling  concen-  be  attained. 

2.  More  flexible  hence  better  pro-  will  be  no  need  for  blast  furnaces.  trates  and  flue  dust.  2.  No  trained  reverberatory  smelter- 
vision  if  mine  develops  high-grade  3  Sintering  or  melting  plant  will  4.  No  Many  Peaks  ore  would  be  used  men,  hence  possible  serious  delay 
ores.  have   to   be   operated   for   handling  and    in    Proposal     No.    2    neither  when  starting  new  plant. 

3.  Certainty  of  continuous  operations  concent t : 1 1 ■  ■  s-  and  flue  dust  to  over-  Many  Peaks  ore  nor  ironstone  3.  Extensive  experiments  will  need 
when  changing  from  old  to  new  come  disadvantage  No.  1.  _  would  be  used.  to  be  made  on  settlement  of  roaster 
plant.  1       Possible    serious    increases    in    cost  dust  and   may  involve  big  outlay 

4.  Erection  completed  more  quickly.  of   coke    (already    $2.75@3.00  per  of  capital  (M.  S.  concentrates  very 

5.  Recoveries     and     costs     attainable  ton  of  Mount  Morgan  ore  smelted).  fine). 

are  known.  4.      Coal  must  all  come  from  Newcastle. 

5.  Lay  of  ground  not   very  suitable. 

6.  Excellent  recoveries  .  and  costs 
assumed  but  not  definitely  known 
if  they  can  be  attained. 

Memo.  Added  January,  1915:  The  recoveries  indicated  for  the  concentrator  are  not  as  yet  attainable.  The  recoveries  for  the  reverberatory  smelting,  particu- 
larly considering  roaster  losses  on  Minerals  Separation  concentrates,  as  indicated,  are  better  than  it  is  now  considered  possible  to  obtain.  The  cost,  for  concentrating 
indicated  is  not  yet  attained.  The  costs  indicated  for  roasting  and  reverberatory  smelting  are  the  best  that  might  be  hoped  for  after  years  of  experience.  It  is 
therefore  apparent  that  r<\<  i  -b.-rai  on  .melting  a1  Mount  Morgan  could  net  be  considered  desirable  with  the  possible  exception  of  roasting  and  smelting  the 
concentrates,  now  produced,  in  reverbeiat-.m-.-  dm-i-i  in  high-grade  matte,  in  view  of  the  heavy  dust  losses  which  might  be  looked  for  on  roasting  M.S.  concen- 
trates,  and  the  cost  of  a  roas!  ing  plant,  it  would  appear  as  it  it  is  desirable  cither  to  melt  or  sinter  concentrates  and  smelt  the  product  in  the  blast  furnaces. 

ore  in  a  small  blasl   Eurnace.     About  this  tune  it  became  be  saved  from  an  ore  running  about  2 %  copper  and  "*  dwt. 

apparent  that,  there  was  no  more  ore  available  Eot  treat-  of  gold.    The  bloeks  of  ore  iu  the  mine  were  so  irregular 

menl  in  the  chlorination  works  and  thai  a  modern  smel-  fchata  Pace  one  day  might  give  an  ore  which  was  consigned 

tery  would   be  necessary  to   treat  the  large   quantity   of  to  the  smelting  plant  and  the  nexi   day  the  output   from 

copper  ore  which  was  still  available,  though  of  lower  value  (his  fare  would  have  to  be  sent  to  the  concentrator,  either 

than  the  copper  ore  that   had  been  treated  previously.  because  it  was  too  high  in  silica  or  too  low  in   valuable 

♦Consulting  engineer,  61  Broadway,  New  York.  metals. 
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At  that  time  it  was  therefore  impossible  to  determine 
definitely  how  much  of  the  ore  in  the  mine  would  be 
concentrated  and  how  much  smelted.  The  amounl 
high-grade  ore  was  definitely  known,  bu1  it  was  antici- 
pated that  this  quantity  would  be  augmented  bj  the  richer 
portions  of  ores  which  previouslj  were  calculated  in  the 
average  of  the  leaner  ores.  It  was  therefore  anticipated 
that  a  larger  quantity  would  be  available  tor  blast-furnace 
treatment  than  the  reserves  showed,  I.efore  undertaking 
the  design  of  the  new  plant,  calculations  as  set  forth' in 
the  accompanying  table  were  made  and  show  why  a  blast- 
furnace plant  was  finally  determined  upon. 


MeftaOuiirgical  Calculations  as 

AffiFecftnimg  Mine  Valuation 

I'.',        I!.       M       e 

Sood  operations   in   the   new 

Mount    Morgan    plant    in   Queensland,   An  tralia,    it    be- 
cami     ipparenl   thai   the   monthly    oei   • 

mighl    ii;i  e   beet    ■    pected   when 
deducting   the  cost   of  mining   and   treab 
reported  value  of  th    r&  o  i  red  metals  in  the  ores.   CTpon 

investigi i,  il  was  found  thai  while  the  assi 

ores  treated  over  a  lot  i  orresponded  Eairlj   well 


Actual  SiO, 
SiO,  +  2% 

G V:ili„ 

per  Long  To 
123  98 

22  89 

22  55 

20  87 

19.78 

16  03 

17  71 
12  73 
11.66 
11  42 

8.62 

Treatment 
Costs,  Recov- 
eries and 
Profits 

Mining 

Conc'tr'g,  etc. 

Smelting 

Conv.  and 
reali: 


1.     DETAILED  EXAMINATION  OF  ORE  RESERVES  TO  DETERMINE  PROPEB    rREATMl      t  TH 

Block  No.  1  Block  No.  2  Block  No  3    Block  No.  4  Block  No.  5  Block  No.  6  Block  No.  7    Block  No.  8   Bio,  Block  No 

SiO,  SiO,  SiO,  SiO,  SiO, 

58.5  56.9  52.5  51   0  48.4  16  9  13  - 

60.5  58.9  54  5  52   1  50   1  4*  9  45.8  I  13  2  In  5 


Tons  Ore         Tons  Ore        Tons  Or, 
36,j 


Tons  Ore        Tons  Ore        Tons  Ore         Ton  Pons  0  Tons  Ore 

312,000' 


S3  41   S3  41    $3  41   S3. 41    S3  41   S3  41   $3  41    S3  41   $3  41   S3  41   S3  41    S3  41    S3  41    S3  41    S3   41    S3  41    S3  41    S3  41   $3  41   S3  41   S3  41   S3  41 
1  5S  1  58  1.58  1  58  1  58  1  58  1    58  1   58  1.58  1.58  1   5  s 

6.30       .85     6.08        .85     5.41        .85     5.04        .85     4.78       .85     4.53        .85     4  117         85     3.68 


General  ex- 
penses   

Total  cost.. 

Yield 

Profit  per  ton 


1.64     1.44     1  60     1  42     1  84     1  62 


.32     1  44     1.28     1  74     1  54     2   19     1  92     1  07 


1    11      1    17     1  03 


11.84     7.77   11.58     7.75    11.15     7.95     9  32     6  65   10   12      7   61    1<>   17     7   S7    In    [6     s  25      B   65     7   26     9    [6      7   73     s   70     7   71      7 
21    17    II.  98    19   32    15  59  22.22    18  02    17    15    13    14    14   88    12    12    Is   39    11   94   22   26    Is    12    h  9   71    Hi    Is      s  '.,,     7  70     6.58 

9.33     9.21      7.74      7.84    11.07    10.07      7. S3      6  49      4.76     4.51      8  22      7  07    12    10     9   s7      1.93      1    37      2    11      2  ill       1    72      1    22 


Detailed  Value  of  Ore  in  Individual  Blocks  of  Mine1 


Valui 

per  Ton 

Recovered 

By  Smelt- 

By Con- 

Metals 

Content 

Gross 

ing 

centrating 

■Block  1... 

Gold 

12  78  dwt. 

$12.94 

S12  70 

S9.10 

Copper 
Gold 

3  :m\ 

9  65 

s    17 

7   46 

•  Block  2.. 

11    13  dwt. 

11    2s 

11   III 

8  28 

Copper 

Gold 

3  2  ;  ■ . 

9  40 

8  27 

7    29 

5  Block  3.. 

11    92  dwt 

12    "7 

11   82 

8.86 

coFF 

3   71', 

9.87 

8.68 

9     11. 

•Block  4.. 

15  30 

15    is 

11   37 

8°oPF 

0  7ie, 

2  23 

1    91 

1   7.: 

•Block  5.. 

7   49  dwt. 

7.58 

7    It 

:,  :.7 

Copper 
Gold 

, 

8    17 

7    II 

1.  54 

«  Block  6.. 

9   7s  Jwl 

9  97 

9   71 

7   27 

3  oi', 

in  24 

9  03 

7  93 

'Block  7.. 

Gold 

11  06  dwt. 

11  22 

10  97 

8  21 

Copper 
Gold 

19 

12  si 

11   29 

9  93 

"  Block  s  . 

5  06  dwt. 

5  7:; 

5  01 

3  77 

• 
Gold 

■    1  : 

6  30 

4  87 

3  45 

.:    in 

2   .V. 

<  lopper 

Hold 

3    18 

9    29 

8.17 

7    l'i 

-  2   22  dwt. 

2   21 

2.19 

1    1.:, 

Copper 
Gold 

9.44 

s    ;,, 

7     10 

■»  Block   11 

1    77  dwt. 

1   80 

1.75 

1   33 

Copper 

2  34' 

6.84 

6  00 

:,  28 

Regrouping  of  Ol 

Obtained  Metals 

Tons  Ore 

Gold,  Oz. 

Copper.  Tons 

A  Group: 
High-grade  0 

B  Group: 
Medium-graci 

.  1,123,000 

$9,707,670 

£8  83  i"  1  ion 

557,579 

791,700 

11,529 

20,088 

Detail  I  Costs 

Smelting  Ore 

Mining -  S3  41  per  ton 

Smelting  S2.19         ton,  gross  burden 

Fluxing 

nig  SO*.  14  per] 

Realizal  ton  I  I 

,  lenset  S"   19  per  ton 

Concentrating  <  Ire 

Mining 13.41  per  ton 

'  rating,  etc tl    09 

Royally    SO.  12  p 

Sintering 

Smi  li  mi' 

SO.  14  per   I 

ion 

I 

.  :     By  con, em, 

S\ 

I 


Fluxing  ( 

■ 


si  68  per  ton 

Blocks  S,  9,  10  and  11  will  be  concern  :  en  crediting  them  with 

iron  contents  recovered  in  concentrating,  they  will  show  at  least  same  profit  by 
Ooncentrating  as  by  smelting. 

If  it  had  been  pos    erati   .1  reverberator] 

at  anything  like  the  cosl  obtainable  in  American  plants. 

then  the  proposal  to  concentrate  the  leaner  ores  and  to 

crush  and  roast  all  the  bigh-grade  or.-  would  havi 

the  best  proposal,  hut  mi  accounl  0 

material,  no  low  reverberatory-smelting  eo-t~   couL 

achieved.      Further,   the   cosl    of    reverberator 

would  probably  constantly  increase,  whereas  there  was  no 

Bimilar  reason  for  expecting  the  hla 


"  Arbitrary  addition  of  2r;.  for  metallurgical  calculations. 

original  chart,  tl  hown  with  the  tonnage  figures  foi 

cac\l  D]  permit  of  that  arrangement  on  tbj 

en  at  13c.  per  lb  ;  gold  at  Sim  per  dwt 

,:.   g     _     1  -molting 

>«  C   -  Figures  relati  i  Iting. 

•ry-jd,  tlie  i:  in-,  there  v  , nation   day 

l,v  ,!.,  ming  from  I  M 

the  ore  could  not  ! 
lication   of   this    ■ 
hen  made  are  shown   ii    T 

-    showed    1,500,001 

e  ore. 

•  Consultinp:  engineer.   61  Broadway,   X-  w   York. 
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It  was  considered  that  all  the  high-grade  ore  would  be 
smelted  and,  in  addition,  a  certain  amount  of  ore  from 
the  medium-grade  bodies,  but  after  a  study  of  Table  1 
it  became  apparent  that  the  figures  given  were  by  no 
means  the  tonnages  available  for  the  specified  treatment. 

When  the  ore  reserves  were  resurveyed,  a  different  con- 
dition was  found  to  exist.  Blocks  8.  9,  10  and  11  are 
good  examples  of  the  result  of  a  detailed  study  of  the 
different  ore  blocks.  Tbese  medium-grade  blocks  show 
a  fair  profit  by  .smelting,  and  being  low  in  silica  as 
compared  with  the  high-grade  blocks,  they  were  regarded 
as  desirable  smelting  ores.  Nevertheless,  it  was  decided 
to  concentrate  these  blocks.  It  will  be  noted  by  the 
table  that  the  blocks  show  a  slightly  higher  profit  by 
direct  smelting  than  by  concentration.  However,  for 
metallurgical  reasons,  the  latter  treatment  was  decided 
upon,  the  increased  iron  tenor  of  the  concentrates  en- 
titling the  concentrating  treatment  to  a  metallurgical 
credit  so  that,  properly,  concentration  showed  at  least,  as 
great  a  profit  as  direct  smelting  and  the  excess  iron  in 
the  concentrates  reduced  the  amount  of  ironstone  to  be 
imported  for  fluxing  the  siliceous  ores. 

To  the  engineer  closely  in  touch  with  a  property  there 
would  not  be  much  surprising  in  these  results,  hut  the 
average  man  is  accustomed  to  considering  total  reported 
tonnage  of  ore  at  average  value  as  being  the  assets  of  a 


Taking  Cuban  ore  as  an  example,  containing  about  1% 
nickel,  a  lot  of  ore  is  divided  into  two  parts,  one  of  which 
is  to  be  treated  for  the  extraction  of  a  predetermined 
amount  of  its  nickel,  which  is  subsequently  added  to  the 
second  part,  thereby  enriching  the  mixture  in  nickel. 
Then  the  mixture  is  smelted  to  produce  an  iron-nickel 
alloy.  The  treatment  of  the  first  part  of  the  ore  for  the 
extraction  of  nickel  may  he  accomplished  by  roasting  with 
sulphur-hearing  material,  yielding  a  sulphated  product 
from  which  nickel  sulphate  can  be  leached.  The  nickel 
solution  thus  obtained  may  be  precipitated  and  the  pre- 
cipitate added  to  the  second  part  of  the  ore  prior  to  smelt- 
ing. The  inventors  have  been  granted  U.  S.  Patent  No. 
1  185,187. 


In  Technical  Paper  136  of  tin'  Tinted  States  Bureau 
of  Mines,  the  subjects  of  accidents  and  their  prevention 
lias  been  dealt  with  in  a  painstaking  manner.  This  paper 
is  a  manual  for  foremen  and  men,  telling  each  class  of 
workmen  of  the  things  which  they  should  do  and  the 
things  which  they  should  not  do — principally  the  latter. 

The  paper  is  amply  illustrated,  to  the  extent  that  a 
mere  child  would  find  the  hook-  an  interesting  one;  thus 


TABLE  2.     SHOWING  PROFIT  ON  ORE  RESERVES  CONSIDERED  AS  A  WHOLE  AND  IN  SEGREGATED  BLOCKS 


Copper, 


Gold,  Oz 


0  1 


Recovered  Metals 

Copper,  Gold, 

Tons  Oz. 

36,000  100,000 

32,400  60,000 


Ore    Reserves,    Tons 
(Ai    1,000,000. 
(Hi  600,000  (6%)  4 

400,0(1(1  (1%) 

The  block  of  4OC.0OO  tons  of  1%  ore  in  (B)  w 

case  of  (A)  and  amortization  would  be  121  '  J  per  :i 

In-  :«l!l  tons,  in  (  Hi  200  tons,  and  amortization  in  (B)  would  probably  be  S.III.OOII  yearly  less  than 
rase,  then  life  in  (B)  would  be  only  5J  years,  but  production  would  be  5,800  tons  copper  annually  f 


Copper 

$10,800,000 

9,720,000 


Lecovered,  Metals 
Gold 
82,000,000        $: 
1,200,000 


Total 
2,800,000 


Value,  Less 
Mining  and 
Treatment  at 
$10  per  Ton 
$2,800,000 
4,920,000 


Id  not  be  mined.    On  the  basis  of  4,000  tons  copper  produced  per  annum,  the 
hereas  in  (B)  life  would  be  .-ijzlit  years  ami  amortization  14 '.  %:     Daily 


mining  property.  The  error  in  this  is  shown  by  Table 
2,  which  is  an  exaggerated  example,  but  calls  attention 
to  the  advisability  of  reporting  mine  reserves  according 
to  the  grades  of  ore  within  strict  limitations.  Table  1 
further  shows  the  necessity  of  metallurgical  considera- 
tion being  given  to  the  grades  of  ore  in  the  mine  before 
any  figures  dealing  with  reserves  are  reported. 

Furthermore,  an  investor  often  lumps  the  amount  of 
metals  that  will  be  produced  from  the  published  ore  re- 
serves of  the  mine,  whereas  the  most  economical  working 
of  the  property  might  mean  a  decidedly  lesser  quantity 
of  metals  produced.  It  is  reasonable  to  wish  to  publish 
all  tire  reserves — including  those  that  are  not  immedi- 
ately profitable  but  may  he  in  the  future — hut  it  would 
be  advisable  to  publish  these  entirely  separate  from  other 
figures,  so  that  the  figures  as  presented  to  the  public 
would  enable  the  discriminating  investor  in  mining  prop- 
erties to  estimate  from  time  to  time,  the  value  of  his 
investment  with  almost  the  same  degree  of  accuracy  as 
in  estimating  the  earning  capacity  of  an  industrial 
enterprise. 

v 

Tlhe    ILDS:ip<g<Dtt    Pspodl'vuiettfloini    ®ff 
B2=<n)E)a=>Hnclfe©l  Alloys 

In  order  to  avoid  the  separate  extraction  of  iron  tied 
nickel,  or  iron  and  any  other  metal,  such  as  manganese, 
from  an  ore  when  it  is  possible  to  obtain  a  desirable  alloy 
by  direct  reduction,  Frederick  A.  Eustis,  of  Milton,  Mass., 
and  Charles  P.  Perin,  of  New  York,  have  devised  a  proc- 
ess for  the  direct  production  of  such  alloys. 


exploding  the  popular  fallacy  that  government  publica- 
tions are  dull  and  uninteresting.  One  set  of  three  pic- 
tures, showing  the  improper  and  proper  way  of  trans- 
porting a  dinner  bucket  from  the  bottom  of  a  ladder  to 
an  elevated  platform,  should  appeal  to  mine  managers; 
1  hmigh  it  is  questionable  whether  the  Bureau  of  Klines 
will  insist  upon  the  adoption  of  this  system  for  under- 
ground use.  Reel  1  shows  "Taking  Chances  on  a  Lad- 
der, Carving  Bucket  in  One  Hand";  Reel  2,  "Man  Falls 
from  Ladder"  (presumably  Monday  morning)  ;  Reel  3, 
"The  Safe  Way;  Haul  Up  the  Bucket  with  a  Line." 

If  each  and  every  workman  about  a  blast  furnace  were 
to  carry  a  copy  of  this  manual  in  his  hip  pocket  and  obey 
implicitly  all  the  instructions  therein  provided  for  his 
individual  guidance,  it  is  difficult,  to  conceive  how  any 
accident,  however  trivial,  could  happen  to  any  one  but 
a  rank  intruder  or  an  ignorant  wop.  But  should  anything 
transpire,  turn  to  page  62  and  consult  the  notes  on  first 
aid.  A  first-aid  box  in  the  charge  of  the  chemist,  store- 
keeper or  watchman  is  recommended  as  an  encouragement 
for  the  workmen  to  form  the  habit  of  seeking  immediate 
first-aid  treatment  for  slight  injuries.  Every  wound 
should  he  primarily  looked  upon  as  infected  and  receive 
immediate  attention.  A  fresh  cut  should  not  be  washed, 
even  by  the  first-aid  man;  leave  that  for  the  physician. 
For  details  of  first  aid,  bandaging,  use  of  splints,  stretcher 
work  and  methods  of  resuscitation,  see  Miners'  Circu- 
lar 231. 


•"Elementary  First  Aid  for  the  Miner,"  Miners'  Circular  23. 
Bureau  ot  Mines,  1916.      (In  press.) 
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SYNOPSIS — Recent  lead-smelting  practice  has 
not  changed  greatly,  the  advances  being  chiefly  in 
refinements  in  the  preparation  of  the  charge  and 
in  the  handling  facilities  to  permit  better  metal 
recoveries.  Economy  in  labor,  improved  furnace 
operation  and  higher  recoveries  have  resulted. 
Doubh  roasting  has  permitted  sulphur  content  In 
he  reduced  In  .'.'•',  by  automatic  apparatus,  hand 
roasting  having  almost  completely  disappeared. 
Newnam  hearth  promises  rejuvenation  of  Scotch- 
hearth  type  of  furnace  fur  smelting  the  highest 
grade  lea, I  <  oncentrates. 

A  review  of  the  Held  of  lead  smelting  in  the  United 
Slate-  shows  that  most  of  the  recent  progress  in  the  art 
has  heen  made  (^4)  in  the  methods  el'  preliminary 
preparation  of  the  furnace  charge,  including  desulphuri- 


ments  in  apparatus  and   method  thai   have  been  woi 

"lit   and   that    in   id.  e   have  done  I h   to   in.' 

conditions,   bul    rather   to   tn  jei  i    in   a   broad 

way,  and  with  especial  emphasis  on  the  two  phases  of  the 
question    named. 

The   lead-smelting   plant   <ii'   today,  excluding  thi 
fineries  in  •■  '  rely  incidental,  c<  i 

essentially  of  (a)  bias!  furnaces  with  auxiliary  equipment, 
(hi  roasting  plant,  (c)  power  plant,  (d)  facilities  foi 
weighing,  unloading,  sampling,  storing  the  "i<  and 
fluxes,  handling  them  through  the  intermediate  stages  of 
the  operation,  and  at  la-i  making  up  the  proper  Bm< 
mixture  and  delivering  it  to  the  furnace ;  (e)  mean 
handling,  separating  and  disposing  of  the  molten  products 
from  the  furnace;  and  finally  (f)  means  for  the  collecting 

and  disposal  of  hue  dust,  t e  and  waste  gases  (chieflj 

S02)   from  the  roasting  ami  smelting  furnaces  in  such 
manner  that  the  health  of  the  workmen  is  safeguarded 


.s4.?/*s4<-3'6--->l 

EXD    \\I>  SIDE  ELEVATIONS  OF  42xl92-IN.   LEAD-BLAST    FURNACE    IX    REMODELED    PLANT    OF 
NORTHPORT  SMELTING    AND    REFINING   CO.,   AT  NORTHPORT,  WASH. 


zation    and    the    agglomerati I'     line-,    and     (B)     in 

the  better  handling  facilities  that  have  heen  devised  for 
making  up  the  furnace  mixtures,  win  n  h,  not  only 
economy  in  labor,  hut  improved  furnace  operation  and 
better  metal  recoveries  are  attained. 

It  is  not  the  purpose  of  this  article  to  record  in  detail 
even  a  fraction  of  the  many  individual  or  minor  improve- 


•Consulting  engineer. 


Broadway.   New   York. 


and   the  hast    possible   injury  may  be  caused    t<>  persons 
,U1(|  |:  Leenviromni  'tide  will  dis 

only  the  ite  ■  and  (d  I. 

No  atten  pi   will   be  made  to  discus 
the   hand!  Qg,    -  parating  and   dis] 

•nace,  or  ,.|'  the  smoke  epiestion. 

last-na 

1J(,,,„     |  stigation  by  the  brighesl 
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most  skillful  scientific  methods  that  the  large  smelting 
companies  could  command.  Much  valuable  matter  has 
been  published  already  in  connection  with  smoke  suits 
in  Utah.  Montana  and  California,  hut  an  enormous 
amount  of  data  has  been  gathered  which  is  as  yet  un- 
published, hut  which  it  is  hoped  may  some  day  be 
presented. 

Modern  American  lead-smelting  practice  is,  almost 
without  exception,  based  on  a  preliminary  treatment  of 
all  ore  fines  for  purposes  of  desulphurization  and 
agglomeration  by  either  the  Huntington  &  Heberlein,  or 
the  Dwight  &  Lloyd  systems.  Thus  in  the  25  most 
important  lead  smelteries  in  the  United  States,  Mexico 
and  Canada  (excluding  refineries,  unless  they  also  treat 
crude  ores,  all  but  two  have  D.  &  L.  sintering  equipment; 
10  have  H.  &.  IL.  23  have  D.  &.  L.,  while  eight  of 
crude  ores),  all  but  two  have  D.  &  L.  sintering  equipment; 
operating  side  by  side.  Therefore  I  cannot  well  avoid 
frequent  references  to  a  process  in  which  I  am  naturally 
peculiarly  interested,  but  will  try  to  treat  this  phase  of 
the  subject  as  merely  incidental  to  the  general  discussion 
and  in  as  impartial  a  spirit  as  possible. 

The  Standard  Lead  Blast  Furnace 

I  shall  first  deal  with  the  central  figure  in  the  smelting 
plant,  the  blast  furnace.  The  standard  blast  furnace  has 
not  changed  much  in  the  last  10  years,  but  its  capacity 
has  been  greatly  increased,  its  general  behavior  steadied, 
and  its  metal  recoveries  improved  by  the  greater  care 
that  has  been  expended  in  the  preliminary  preparation  of 
ore  charge  and  in  the  general  adoption  of  correct  methods 
of  feeding. 

The  blast  furnaces  in  common  use  are  of  the  well-known 
rectangular  type.  42  to  It  in.  wide  and  up  to  18  ft. 
long,  inside  measurement  at  the  level  of  the  tuyeres,  with 
an  ore  column  from  11  to  18  ft.  high;  water  jackets 
extending  in  some  cases  nearly  up  to  the  charge  floor  and 
with  bosh  on  the  sides,  but  seldom  on  the  ends ;  lead 
crucible  with  Arents'  siphon  tap;  water-jacketed  slag  tap; 
large  removable  forehearth  settler  from  which  the  matte 
is  tapped  as  required  and  from  which  the  slag  overflows 
nearly  continuously  into  large-sized  slag  cars  handled  by 
electric  or  steam  locomotives:  a  furnace  top  arranged  for 
removing  the  furnace  gases  and  a  mechanical  feeding 
apparatus  which  is'usually  an  adaptation  of  the  Williams 
charge  car  and  the  Dwight  spreader,1  both  more  or  less 
modified.  The  old-style  brick  or  sheet-iron  furnace  top 
with  downtake  pipe,  scons  to  make  less  flue  dust  than  the 
style  that  removed  the  gases  below  the  floor  level  at  one 
end.  The  latter  also  is  supposed  to  cause  irregularities  in 
the  smelting  zones  through  the  unequal  influence  of  the 
chimney  shaft.  For  reasons  of  mechanical  simplicity 
when  charging  cars  are  used,  the  low  top  is  generally 
ii  -« ■ .  1  in  spite  of  these  objections,  though  some  excellent 
examples  of  the  high  top  are  found  in  combination  with 
the  car. 

Fig.    1   shows  a  furnace  that  may   be  taken  as  a    fair 

example    of    g 1    modern    practice.      It    represents    the 

furnace  recently  designed  for  the  Northport  smelting 
plant  by  the  manager,  Samuel  James,  and  fabricated  by 
the  Traylor  Engineering  and  Manufacturing  Co..  of 
Allentown.  Penn.     'I'1''  ,    furnaces  were  success- 

fully started  up  this  year  and  are  making  an  excellent 

'"The  Mechanical  Feeding  of  Silver-Lead  Blast  Furnaces," 
by  A.  S.  Dwight.  "Trans.  A.  I.  M.  E.,"  Vol.  XXXII,  1902.  See 
also  L.  D.  Anderson,      i  Win.  Journ.,"  May  20,  1916. 


record.     It  is  particularly  interesting  because,  although 
served  by  a  charge  car,  the  high  top  is  adhered  to. 

The  following  comments  on  the  structural  features 
of  this  furnace  may  be  pertinent:  The  area  of  the 
smelting  zone  is  42x192  in.  at  the  tuyere  level,  with  an 
ore  column  approximately  18  ft.  high.  The  side  water 
jackets  are  32  in.  wide,  arranged  in  an  upper  and  a 
lower  tier.  The  lower  jackets  are  (>  ft.  (i  in.  high  with 
bosh  and  two  tuyere  openings  41/-  in.  diameter  on 
16-in.  centers,  making  16  tuyeres  on  each  side  of  the 
furnace.  The  upper  jackets  are  7  ft.  G  in.  high  and  set 
so  as  to  continue  the  bosh  upward  though  at  a  lesser 
angle  than  on  the  lower  jackets.  Special  attention  is 
directed  to  the  arrangement  of  the  columns  and  mantle 
beams  supporting  both  the  superstructure  of  the  furnace 
ami  I  be  charge  floor,  which,  by  the  wide  spacing  of  the 
columns,  gives  free  working  space  when  it  becomes  neces- 
sary to  change  jackets.  The  water-pipe  system  can  be 
swung  outx)f  the  way,  likewise  the  tuyere  pipes  and  fittings. 
Besides   back-pressure   relief   valves   on   the   bustle   pipe, 
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each  tuyere    pipe    is   provided   with  an  Eilers  automat 
tuyere  \,il\e  to  guard  against  back-fire. 

The  superstructure  of  the  furnace  consists  of  a  stee 
and  cast-Iron  framework  inclosed  in  red  brick.  On  eac 
long  side  there  are  doors  which  can  be  used  for  har 
feeding  when  the  furnace  is  being  blown  in  and  fo 
barring  down  the  walls  of  the  furnace.  The  end  door 
of  the  superstructure  are  arranged  to  admit  a  chargir. 
car  of  the  same  length  as  the  furnace,  which  is  switche 
into  position  by  a  steam  locomotive  and  discharges  it 
burden  of  8,000  lb.  through  drop  doors  in  the  flat  bottor 
held  shut  by  chains  from  a  windlass  shaft,  much  like  the 
Ilixon  charge  car.2 

As  the  problem  of  distributing  the  charge  in  the  furnace 
is  a  comparatively  simple  one,  70%  of  it  being  D.  &  L. 
sinter,  a  small  longitudinal  spreader  placed  a  short 
distance  below  the  car  is  sufficient.  Such  a  furnace  as 
here  shown  will  smelt  about  250  short  tons  of  charge  per, 
2  1  lir.,  or  about  4Vj  tons  of  charge  per  square  loot  of 
area  at  the  tuyeres,  with  a  blast  pressure  of  30  to  40  oz., 
using  a  fuel  charge  equivalent  in  fixed  carbon  to  10  to 
11%  of  the  weigh!  of  the  charge,  besides  3%  sulphur. 
The  matte  is  about  7%,  assaying  10  to   12%    Ph.  and 

:"The  Mechanical  Feeding  of  Silver-Lead  Blast  Furnaces," 
by  A.  S.  Dwight,  "Trans.  A.  I.  M.  E.,"  Vol.  XXXII,  1902. 
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the  slags  about  O.-V,    Pb.     The  amount  of  lead   in  the 
charge  is  about  25' . 

A  satisfactory  roasting  process  for  lead  smelting  musl 
effect  a  maximum  elimination  of  sulphur  ami  Leave  the 
product  in  coarse  form.  The  latter  point  has  now  come  to 
be  regarded  as  almost  of  equal  importance  u  ith  the  former. 
The  higher  percentages  of  sulphur  can  lie  disposed  of 
satisfactorily  by  the  old-style  mechanically  rabbled  roast- 
ing hearth  and  ec tically  too,  if  one  is  satisfied  with 

10%  or  more  residual  sulphur.  The  finishing  roast  can 
In'  performed  either  in  II.  &  II.  pots  or  l>.  &  L.  machines. 
both  of  which  yield  a  coarse  product  in  excellent  con- 
dition for  the  subsequent  blast-furnace  smelting,  and  w  ith 
residual  sulphurs  running  from  about  ~']  '%  to  5%.  If 
this  preroasting  were  omitted  with  heavy  sulphides  and 
1 1 1 ■  ■  \  were  subjected  a1  once  to  a  blast-roasting  op 
tion  adjusted  to  produce  the  maximum  percentage  of 
agglomerated  product,  the  mass  of  sulphide  particles 
would  tend  to  fuse  or  matte  prematurely  in  the  intensity 
of  the  oxidation  induced  l>\  the  forced  draft  and  this 
layer  of  matte  would  tend  to  shut  off  the  further  passage 
of  the  air  blast.  Blast  roasting  is  most  successful  on 
a  charge  in  which  the  sulphide  particles  are  mixed  with 
other  particles  of  more  or  less  refractory  material,  so 
chosen  that  during  the  first,  or  roasting,  period  they 
shall  remain  inert,  acting  as  isolaters  to  prevent  mass 
action  among  the  burning  sulphide  particles,  but  which 
subsequently,  during  the  second  or  sintering  period,  shall 
be  capable  of  chemical  reaction  with  the  metallic  oxide 
produced  by  the  roasting  to  form  silicate  or  other  similar 
compound,  which  at  the  moment  of  aascency  will  become 
sufficiently  fluid  at  the  intense  temperatures  developed 
by  the  reaction,  to  be  performed  \>\  the  air  blast  into  the 
peculiar  cellular  or  cokelike  mass  now  called  sinter. 

Sulphur  Limit  16.  to  18%  for  Good  Sintering 

A  sintering  charge  for  the  II.  &  H.  pot  or  D.  &  1.. 
machine  will  usually  be  limited  to  16  or  18%  sulphur — 
usually  less.  This  tenor  may  be  obtained  with  heavy 
sulphides  either  by  partly  desulphurizing  them  before- 
hand, as  previously  suggested,  or  by  mixing  the  crude 
sulphide  with  other  fine  materials  lower  in  sulphur,  such 
as  flue  dust,  siliceous  and  oxidized  ore  screening-  or  other 
material  that  it  may  be  desirable  to  sinter,  until  the 
sulphur  is  sufficiently  diluted  for  effective  treatment  bj 
the  sintering  process.  Thorough  mixing  of  th< 
gradients  is  highly  essential  in  order  to  bring  about  the 
complete  isolation  of  the  separate  sulphide  particles  from 
one  another  to  meet  th  ditions  outlined.     Both 

these  methods  are  sometimes  followed  iii  the  same  p 

The  type  of  furnaee  originally  adopted  for  this  purpose 
in  the  II.  &  II.  plants  in  this  country  was  the  Godfre 
which  the  ore  is  carried  on  a- revolving  circular  hearth  fired 
by  coal  and  stirred  l>\  stationary  rabbles  extending  down 
through  the  dome  roof.     The  simplicity  of  this  furnaee 
recommends  it.  but  it  has  the  objection  common   to  all 
the    old-style    mechanically    rabbled     roasting    hearth-: 
namely,  that  it   is  difficult  to  prevent  wide  variations  in 
temperature  on  the  roasting  hearth,  and  this  la 
control  followed   by   premature  fusion  of  the  unroa 
sulphides  is  what  killed  the  mechanical  roasters  for 
ing  lead   ores— so   extensively   introduced   in   the    R 
Mountain  region  back  in  the  90  s. 

The  precise  temperature  control  possible  with  the 
modem  Wedge   furnace  led  me  to  believe  that  with  it 


uper- 
able  objections   to   using   mechanical!] 
hearths   for   roasting   i 

obviated.    On  my  recommendation,  a  Wedge  furnaci 
inst;ir  St.  Joseph   Lead  <  !o.  at    Berculaneum, 

Mo.,  earl]    in    1911   to  preroas!   leady  matte.     Thi 

li  ad  ores  am 
so  satisfactorily   thai    many  other  smelters   have 
installed   the   same   type   and   the    Wedge   maj    now    be 
considered  as  standard  practice  for  preroa  ecially 

in  connection  with  sintering  operation-. 

[Nl  TION    OF  THE   II.Wli   ROASTER 

The  old  hand    roastei .   which   has   been    foi 

ag  friend  of  the  fad  smelter,  has  been 
rendered  pracl  ically  obsolete  in  the  0ni1       5  13  the 

development  of  the  modern  roasting  method-  and  the 
successful    re\  i\al  of  tl  -  ally   rabbled    I'm  i 

for    preroasting.      A    few    survivor-    may    be    found    still 
standing,  here  and  th<  re,  but  with  little  work  I 
In  this  connection  im  shown  in   Pig, 

be  of  interest.  It  represents  the  tonnages  being  treated 
by  the   various   i  ocesses   in    10   representative 

lead-smelting  plants  in  the  United  States  lor  a  period 
of  about  seven  years,  from  the  time  the  first  I'.  &  L. 
plant  was  built  in  the  United  Stale-  until  September, 
1914,  by  which  time  th''  I1.  &  I.,  tonnage  had  grown  to 
aboul  equal  that,  of  the  II.  &  II.  tonnage  in  tin-.'  plants, 
while  the  hand   roasters  bad   dropped   to  almost  nothing. 

The  I>.  &  L.  system  i-  so  flexibli 
to   perform    either   the   preroasting   of   charges   high    in 
sulphur  without   sintering,  or  the   finishing   roast  of  a 
charge  with  a  lower  initial  sulphur  to  yield  a  superior 
quality  of  sintered    product,   hut    it   cannot   do  both 

on.    The  use  of  the  1 1.  &  I., 
machine  as  a  preroaster  is  a  recent  development  in  this 

;  iv.  but  has  been  practiced  in  Australia 
D.  &  L.  process  was  first  introduced  at  the  I'"" 
work-  of  the  Broken  Hill  Proprietary  Co.  in  l'.His.  This 
company  uses  one  battery  of  I ».  A  I.,  machines  for  pre- 
roasting and  ano  3  American 
plants  have  within  the  last  year  found  could 
preroast  on  their  l>.  &  I.,  machines  more  cheaply  than 
by  then-  Godfrey  or  Wedge  furnaee-  and  then  finish 
II.  ,y  II.  pots  "i-  i>\  another  pa-  over 
the  1'.  &  I.,  machine.  Th  ■  i  ailed 
"doubl                  "  and  will  be  discussed  I 

Numerous  references  to  the   II.  &   II.  pot  plants  now 

peration    in    the    United    State-    may    he    found    in 

hnical  literature.     Therefore  no  attempt   will 

them.     A-    the 

American  Si  !   Refining  Co.  owns  the  American 

II.   &    II.  v   are   the   sole   U-ers 

in  tb  have  been 

raade  in  tl  ■  have  any  new  installa- 

.ir  as  I  am 
d'li,'  single  plant 

of    tb'      ■ 

[aneum,    Mo.,   plant   k\    the    St.   Josi  ph    I 

ago  after  the    I  >. 

89  pot-  and  a 
■ill   any  el 

Numerous 

published    which   give    full    ::  and 
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the  general  subject  is  now  well  understood.  The  plants 
recently  constructed  are  substantially  built,  with  steel 
buildings  and  complete  equipment  for  economically 
handling  the  ores,  automatically  proportioning  the  in- 
gredients, mixing  ami  moistening.  The  feeding  system 
generally  employed  is  one  that  was  developed  by  Dwight 
&  Lloyd,  and  will  be  more  fully  described  in  the  para- 
graphs on  "The  Handling  of  the  Materials.*' 

New  Bunker  Hill  Roasting  Plant 

A  typical  arrangement  of  a  roaster  plant  containing  a 
Wedge  roaster  and  four  1>.  &  L.  machines  is  shown  in 
Pig.  3.  It  is  the  roaster  building  for  the  new  Bunker 
Hill  smelting  works  at  Kellogg.  Idaho,  which  is  being 
built  by  Bradley,  Bruff  &  Labarthe,  of  San    Francisco, 


Calif.,  by  whose  courtesy  these  drawings  are  published. 
Automatic  proportioning  of  ingredients  will  lie  used,  the 
same  system  of  belts  supplying  both  the  Wedge  furnace 
and  the  D.  &  L.  machines.  The  preroasted  product  of 
the  Wedge  furnace  will  be  returned  by  tram-cars  to  the 
main  ingredient  bins,  from  which  it  can  be  again  fed 
into  the  charge  to  the  sintering  machines. 

The  sintering  machine  itself  has  not  been  modified  to 
any  serious  extent  since  the  present  standard  type  was 
adopted  six  years  ago.  While  it  has  been  frequently 
claimed  by  critics  that  the  construction  is  entirely  too 
light  for  the  work  it  is  called  upon  to  do  and  beginners 
have  almost  invariably  been  ready  to  recommend  many 
changes,  the  machines  have  shown  such  endurance  under 
the  most  difficult  service  and  such   flexibility  under  all 
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kinds  of  conditions  thai  the  builders  have  been  slow  to 
deparl  materially  Erom  a  design  thai  has  proved  itself 
sii  satisfactory.  Changes  of  small  details  have  been  made 
wherever  a  iv;il  improvemenl  could  be  demonstrated,  but 
in  general  the  effecl  has  been  to  standardize  the  parts 
and  not  to  change  for  the  mere  sake  of  changing.  The 
Btraight-line  type  (Type  E)  with  pallets  12  in.  wide 
and  an  effective  hearth  area  12x264  in.  (71  sq.ft.)  has 
been  adhered  to.  This  is  rated  al  U>(>  tons  per  day,  but 
is  actually  treating  over  200  tons  per  day  in  some  cases. 
The  rxpcii.se  for  repairs  ha-  probably  no1  averaged  much 
over  5c.  per  ton,  and  yet  no  machines  of  the  present 
type  can  be  said  to  have  been  worn  out,  though  thej 
have  been  in  constant  operation  for  over  six  years.  A 
number  of  them  have  been  through  fires  which  they 
survived  with  little  damage. 

One  important  mechanical  improvement  has  been  the 
adoption  of  a  heavily  built  double-inlet  fan  in  place  of 
the  single-inlet  fan  previously  used.  The  present  stand- 
ard type  of  fan  has  the  same-sized  impeller  wheel  as 
before  (ii(i  in.)  with  a  center  plate,  or  septum,  extending 
from  the  hub  to  the  periphery,  each  half  being  supplied 
by  a  separate  gas  inlet  through  the  fan  casing.  The 
impeller  is  carried  on  a  heavy  shaft  with  outboard 
bearings  ami  is  preferably  driven  by  direct-connected 
electric  motor.  The  fan  casing  is  made  sectional,  so 
that  a  portion  of  the  casing  is  removable  to  facilitate 
the  proper  adjustment  of  the  impeller  in  erection.  This 
improved  fan  has  contributed  much  to  the  increased 
capacity  of  the  sintering  unit  and  has  shown  itself 
distinctly  economical  in  power.  A  separate  fan  should 
be  provided  for  each  machine. 

The  most  striking  feature  in  present  practice  is  the 
great  increase  in  tonnage  that  the  machines  have  shown 
recently  as  the  result  of  the  growing  understanding  by 
metallurgists  of  the  far-reaching  effect  of  a  proper 
regulation  of  the  minutiae  of  the  process,  and  a  better 
knowledge  of  how  to  control  the  governing  factors,  as 
for  instance,  by  regulating  the  composition  of  the 
mixtures,  the  percentage  of  moisture,  the  volume  ami 
degree  of  suction,  the  permeability  as  affected  by  the 
unformity  of  pressure  in  the  ore  mass  as  deposited  on 
the  grates  of  the  machine,  the  segregation  of  the  coarse 
and  line  particles  .and  finally  the  proper  degree  of 
ignition. 

In  several  plants  the  machines  are  showing  capacities 
as  high  as  150  and  200  tons  per  day,  producing  a  satis- 
factory quality  of  sinter  in  one  operation.  As  the  tonnage 
is  pushed  above  this  figure,  the  quality  of  the  product 
is  apt  to  deteriorate  and  a  certain  amount  of  lines  result, 
which  strictly  speaking,  ought  to  be  screened  out  and 
scut    hack  to  the  machines. 

Overburdening    the   Sintering    Machines 
Intentionally 

This  procedure  is  deliberately  followed  in  several  1; 
plants,  where  the  machines  arc  run  at  a  capacity  of  about 
250  tons  per  day.  of  which  about  25  to  50  tons  will  be 
tines  tn  he  screened  out  am!  sent  hack  to  the  charging 
bins,  leaving  a  clean  product  of  about  200  tons  per 
machine  per  day  of  sinter  For  the  blast  furnaces.  The 
tines  consist  of  partly  roasted  ore  and  small  pieces  of 
friable  sinter  that  disintegrates  when  the  product  is 
discharged.  The  favorable  effect  of  a  certain  proportion 
of  crushed  sinter  returned  to  a  sintering  charge  has  long 
been    noted,   ami   it    has    been    frequently   observed    that 


instead     of     i  othei      mat, •rial,     it     will     not     only 

carrj  itself,  I, in  actually  increase  the  capacity  of  the 
machine  for  new  material. 

Refi  d  "double  roasting"  in 

which  1 1.  &  |„  machines  are  used  for  preroasting  a  i 
relatively  high   in  sulphur,  a   small  amount   of  -inter  will 
probabh   he  produced  in  the  first  operation,  which  must 

be  re red  or  crushed  to  smal  i  isted 

product   i-  charged  bach  to  the  final  sintering  operation 

on    another   set    of    D.    &    L.    machines,   as    this   apparatus 

is  peculiarly  sensitive  to  the  physical  character  of  the 
material   fed  to  it,  and 

if    lai  .ire   mixed    in    with    the   otherwise    line 

bat  ..e.     ||.  A:  ||.  pote  asily  affected  by  i 

materia]  in  the  mixture,  and  therefore  n  ha-  been  found 
convenient  in  those  plants  that  are  already  equipped 
with  II.  ^  II.  pots  to  use  them  for  tie-  finishing  roast 
after  having  performed  the  lirst  roast  on  the  D  &  I. 
machine.  In  the  end  nothing  is  saved  by  avoiding  the 
intermediate  crushing;  because  the  huge  cab  -  ol  II.  &  II. 
product  require  crushing  before  the  material  can  be  -cut 
to  the  smelting  furnaces,  while  the   D.  A   I.,  sintei   does 

not  require  crushing.     A-  a   mere  matter  of  handling,  the 

II.  &  II.  plant  equipped  with  overhead  crane  'an  meet 
this  service  most  satisfactorily,  as  the  D.  &  I.,  machine 
can  discharge  the  preroasted  ore  directly  into  a  pot  howl. 
which  can  then  he  moved  h\  the  crane  to  the  blowing 
stand.  Several  plant-  are  now  using  their  II.  it  II.  pots 
to  good  advantage  in  this  way.  Another  large  lead  plant. 
which  has  used  the  l>.  &  I.,  process  for  six  years,  is 
making  extensive  alterations  to  permit  of  carrying  on 
both  preroasting  and  finishing  on  the  l>.  it  L.  machi 
using  a  batter]  of  \2  units. 

It   will    he   observed    that    there    is   a    similarity    in   the 
two  plans  just   described,   the  essential   differ 
based  on  the  proportion  of  finished  sinter  that  it   is  aimed 
to   make    in    the    lirst    operation.      The    double    roast    will 
yield   a    product    with    residual    sulphur   a-    low   a-    •.'.•">',. 
with  most  of  it  as  sulphate,  so  that  Imt    little   matt 
made.      In   the   single  operation.    I','    sulphur  is   about   a- 
low  as  can  he  reasonably  expected  in  the  sinter. 
Til  E  BANDLING  01  Tin:  Ma  i  i:i;i  vt.- 

The  lead  smelter  has  never  been  able  to  take  full 
advantage  of  the  opportunities  Eor  economical  handling 
made    possil  ral    introduction    of   hopper- 

bottomed    railroad   car-   and    locomotive  cranes  and    -rah 
buckets    for    handling    materials    in    large    hulk.      The 
reason   is  that  he  is  always  confronted   by  tl 
of  sampling  his  material  with  great  care,  as  the  entire 

commercial  side  of  the  business  depends  upon  extre ly 

accurate  sampling  of  ores  purchased  and  of  metals  sold. 
In  spite  of  this  handicap  it  has  been  found  possible  in 
mam  msiderable    economy    in    the 

handling  and  sampling  of  ores  on  arrival  at  the  plant 
by  the  conveniences  as  could 

be  made  to  lit  the  special  conditions.  For  ore-  that 
are    to    be    smelted    duvet,    it    is    generally    consi 

i  limit  crushing  to  what 
an   a, .  Special    unloading   tracks,    ; 

the   ear-   can    he   discharged    by   shoveling   or   di  n 

hoppers    underneath    tin-    track,    have    beet 
satisfactory  ami  i  whence  1 

ported  'he  sampling  mill   or  othi 

„f  the  plant.     The  \V/in  sampler  still  hoi 
the  most   popular  automatic  sampler  for  smelting  work. 
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For  storing  the  ore  previous  to  treatment,  bins  are 
generally  used,  supplemented  sometimes  by  stockpiles 
from  which  the  ore  can  be  reclaimed  by  steam  shovel  or 
grab  bucket  with  locomotive  crane,  loaded  into  cars  and 
delivered  to  the  bin  nearer  the  smelting  furnace.  The 
making  of  huge  ore  beds  with  carefully  stratified  layers 
of  different  materials,  as  was  once  standard  practice  in 
the  lead-smelting  business,  is  not  so  frequent  now.  though 
small  lots  have  to  be  bedded.  The  very  ingenious 
ore-bedding  system  devised  by  Messiter  was  originally 
planned  to  meet  the  peculiarly  exacting  requirements  of 
the  lead  smelter,  but  it  has  never  been  adopted  in  all 
its  details  at  any  plant  smelting  lead  ores,  though  it 
has  been  extensively  used  in  copper-smelting  practice 
since  the  first  one  was  built  by  me  at  Cananea  in  1906. 
There  has  been  a  distinct  tendency  in  the  last  few  years 
to  carry  smaller  ore  stocks  than  was  formerly  the  case, 
and  moreover,  a  large  proportion  of  the  blast-furnace 
tonnage   is   now  furnished  by  the  roasting   department, 


ing  the  bottom  of  the  bin  and  dragging  out  through  an 
adjustable  opening  in  the  front  of  the  bin  a  predetermined 
volume  of  material,  which  is  discharged  upon  a  collecting 
belt  that  carries  it  to  the  proper  place  for  the  subsequent 
operation.  The  discharge  from  these  belt  feeders  can 
be  accurately  calibrated  for  each  material;  by  weighing 
the  actual  amount  delivered  in  a  given  time  and  by 
carefully  adjusting  the  front  gate,  it  is  possible  to  get 
exactly  the  right  amount  required  per  minute  of  each 
ingredient,  which  is  then  delivered  in  stratified  form  on 
the  collecting  belt.  Thus  a  minimum  mixing  is  needed 
to  deliver  a  thoroughly  average  and  intimately  mixed 
stream  of  ore  to  the  next  succeeding  operation.  Fig.  4 
shows  a  view  of  a  battery  of  storage  bins  equipped  with 
this  style  of  belt  feeder,  as  installed  in  connection  with 
the  Dwight  &  Lloyd  plant  recently  built  at  the  Northport 
smelting  works.  The  bins  thus  equipped  represent  a  total 
storage  capacity  of  3,000  tons  and  can  turn  out  easily 
600  tons  per  day  of  accurately  proportioned  mixture  for 
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and  some  excellent  devices  have  been  developed  for 
economically  making  up  the  roaster  charge  from  separate 
ingredient  bins.  Hence  there  has  not  been  so  much  need 
for  a  bedding  system.  One  of  these  methods  is  to  have 
a  weighing  hopper  under  each  bin  from  which  a  larry 
ear  operated  by  an  electric  motor  can  take  its  charge 
when  desired.  Another  way  is  to  have  a  scale  on  the 
larry  car  itself  and  take  from  each  bin  the  exact  amount 
of  each  ingredient  required.  This  is  the  basis  of  the 
admirable  plan  devised  by  L.  D.  Anderson,  superintendent 
of  the  United  States  Smelting  Co.,  Midvale,  Utah,  and 
which  not  only  seems  to  meet  most  of  the  theoretical 
requirements  of  correct  feeding,  but  combines  a  number 
of  clever  mechanical  economies. 

Still  another  method,  adapted  especially  for  fine 
material,  1-  thai  developed  by  Dwight  &  Lloyd  in  con- 
nection with  their  sintering  plants.  This  improvement, 
which  was  worked  out  by  Henry  J.  Stehli,  of  the  Dwight 
&  Lloyd  staff,  consists  in  having  each  ingredient  bin 
provided  with  a  slowly  moving  self-feeder,  the  belt  form- 

3L.  D.  Anderson,  "Eng.  and  Min.  Journ.."   May  20.   1916. 


the  sintering  plant.  One  man  per  shift  is  all  the  labor 
required.  As  practically  three-quarters  of  the  blast- 
furnace charge  at  this  plant  consists  of  D.  &  L.  sinter, 
it  will  be  evident  that  the  labor  of  weighing,  mixing 
and  handling  the  ingredients  of  the  charge  as  ordinarily 
practiced  has  been  largely  eliminated  by  this  plan.  There 
are  several  successful  installations  of  this  kind  that  have 
been  in  steady  operation  for  a  number  of  years,  so  that 
the  plan  may  be  considered  as  having  been  thoroughly 
proved   out. 

There  seems  to  be  no  good  reason  why  the  same  plan 
of  continuous  feeding  cannot  be  used  for  making  up 
charges  for  the  blast  furnace  and  delivering  by  conveyor 
directly  to  the  furnace,  substituting,  of  course,  for  the 
licit  feeders,  which  are  primarily  adapted  to  fine  material. 
a  device  capable  of  delivering  a  regular  measured  supply 
of  lumpy  material.  The  operations  of  the  blast  furnace 
would  doubtless-  be  favorably  affected  by  the  absolute 
uniformity  of  conditions  that  could  thus  be  maintained. 

A-  many  plants  are  now  making  up  almost  the  entire 
blast-furnace  charge  on  the  sintering  machines,  it  would 
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seem  to  be  logical  to  go  a  little  further  and  sinter  all 
the  charge  except  perhaps  the  limestone,  and  Lei  the 
sintering  machines  deliver  directly  to  a  properly  designed 
continuous-charging  device  mi  the  furnaces.     Some  pre 

cautions  would  have  to  I bserved,  of  <  ourse,  to  maintain 

the  fundamental  requirements  of  each  apparatus,  hut 
there  appears  to  he  do  reason  «  h\  tin-  cannol  he  worked 
(Hit   satisfactorily. 

General  Tendencies  in  Lead-Smelting  Peactice# 

Lead  ores  may  he  smelted  with  two  distinct  objects 
in  view:  (1)  To  use  the  lead  as  a  collector  of  gold 
and  silver  in  the  ore  charge,  the  metals  to  lie  afterward 
separated  by  the  refining  process;  and  (2)  to  extract 
the  lead,  primarily  for  its  own  sake.  Most  of  the  Western 
lead-smelting  plants  follow  the  first  plan  and  smelt 
charges  carrying  12  to  15%  lead,  making  a  relatively 
large  proportion  of  slag.  The  Missouri  plants  start  with 
a  rich  galena  concentrate  and  aim  to  smelt  this  with  a 
minimum  amount  of  fluxes — just  enough  in  fact,  to  take 
care  of  the  residual  gangue  in  the  concentrates.  Thej 
carry  a  percentage  of  lead  on  the  charge  as  high  as  45% 
and  make  the  smallest  possible  quantity  of  slag — some- 
times as  low  as  900  lb.  per  ton  of  original  concentrates. 
No  ores  other  than  lead  are  available,  and  therefore  the 
fluxes  are  barren  of  values,  silica  sand,  oxide  of  iron  and 
limestone  being  usually  most  available. 

In  the  Northwest,  where  Idaho  lead  ore  is  compara- 
tively plentiful,  there  has  been  a  tendency  recently  to 
approach  the  Missouri  practice  and  smelt  principally 
for  the  sake  of  producing  lead.  This  is  the  case  ai 
East  Helena,  Northport  and,  presumably,  will  be  at  the 
new  Bunker  Hill  smelting  works. 

When  one  comes  to  regard  The  situation  critically. 
one  is  forced  to  admit  that  it  is  a  somewhat  irrational 
procedure  to  spend  money  on  expensive  concentrating 
plants  to  remove  the  natural  gangue  of  a  lead  ore  and 
then  mix  the  rich  had  concentrates  so  obtained  with 
other  earthy  substances  for  the  sake  of  reducing  them  to 
metal.  It  seems  as  though  the  rich  PbS  concentrate 
should  be  regarded  as  a  chemical  substance  rather  than 
an  ore,  and  logically  there  ought  to  be  some  better  way 
to  treat  it  than  to  use  the  same  method  that  is  especially 
adapted  to  the  treatment  of  large  tonnages  of  low-grade 
ore.  I  believe  that  such  a  method  will  be  found  in  due 
time,  but  that  it  is  not  yet  in  sight. 

Scotch  Heakth  Revived  by  Newnam's  Development 

The  Scotch  hearth  has  been  largely  used  to  treal   the 
rich  lead  concentrates  of  Missouri,  and  at  one  time  the 
Flintshire    furnaces  -were    also    used.      The    unsanitary 
features  of  these  processes,  the  large  production  of  lead 
fumes  difficult  to  recover  and  re-treat,  and  the  fai 
the  "gray  slags"-  from  the  hearths  have  to  he  put  through 
the  blast  furnace  with  sufficient  amount  of  flux  to  u 
the   same   amount  of   slag   that   would   have   been    I 
in  a  direct  smelting  of  the  original    concentrates   have 
militated  against  the  hearths.     The  dangerous  nature  ol 
the  occupation,  the  severity  of  the  labor  while  exposed 
to  heat  and  poisonous  lead  fumes,  and  the  impossibility 
of  getting  men  to  stand  it  at  all  during  the  hottest  months 
of  summer  did  much  to  throw  the  decision  in  favo 
the   blast    furnace.      The    Scotch   hearth    drove    out    the 
Flintshire  furnace,  and  when  the  combination  of  sintering 


1,1  arth,  a  ]  .  problem  in 

d  velopment,  al  the  CollinsvilL  .  111.,  plan!  ol  th 

Smi  I  of  a  modified  Scotch  hearth 

devised  by  \\  .  I-:.  \-  wnam<  in  which  hand  Laboi 

dispensed  with  and  much  of  the  danger  of  Lead  poisi 

eliminated.     It   i-  twice  a-  Long  as  the  ordinary.  Scotch 

hearth  and   has   i  times  the  capacity,   using 

two  men  per  shift.    The  device  hat 

account  of  itself 

from  extinction.    Wh.  i  ompete  in  th 

with  blast  furnace  smel  proved.    Ii  can 

probably   do  than    the   blast    furnace   on 

1  oni  i  ntrates  carrj  ing  H0%    Pb  or  over.     A  certain  pro- 

porti £  the  output  of  the   Missouri   null-  will   come 

under   tins   categorj    and   be  amenable   to   treatmi  n1    I 
the  Newnam  hearth,  hut  the  hulk  of  the  tonna 
65%  Th  and  must  go  to  the  blast  furnaces. 


Time  IEflnapaipe  Ziuac  Mill  all 
KIsviaoves'p  B3.  M. 

The  Banover  mine  is  in  Grant  County,  \Cv, 
just  over  the  ridge  from  the  Chino  steam-shovel  pits  ;it 
Santa  Rita.    Hanover  lies  at  an  altitude  of  6,200  It.    The 
mines  were  firs!  opened  up  by  the  Mineral  Point  /me  Co. 


HANOVER    MILL  OF    EMPIRE   /IN 

under  the  supervision  of  W.  X.  Swancoal  in  the  earl 
A  largi 

sulphide  wa  'the  property  was  then 

idle  lor  several  years.     In   L908  work  was  again  started, 

'induction  has  been  fairly  continuous  to  the  pr< 
time. 

mineralized  •  of  sedimentar 

'  ous  age,  intruded  by  a 

orphyry.    This  intrusion  was 

imorphism  resulting  in  the  forma- 

epidote,  magnetite,  hed  tc.     At  the  same  time 

ie  sulphide  was   formed  with  pyrite  and  other  -ul- 
minerals.      In   all   cases  the  ore  occurs 
Part  of  the  sunc  ore  was  later  oxidized  to 
e,  which  has  been  the  principal  commen  ia 
i  time. 


'"The  Newnam  Hearth,"  by  W.  E.  N".  v 
October. 
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Oxidized  zinc  ores,  mainly  carbonates,  have  been 
mined  from  numerous  openings  along  the  contact,  but  the 
main  workings  are  in  the  vicinity  of  the  Nason  Tunnel, 
approximately  one-quarter  of  a  mile  northwest  of  the  mill 
.in  the  Buck  Horn  Gulch.  Sulphide  ores  are  being  mined 
here  also.  In  the  Thunderbolt  shaft,  about  one  mile  east 
of  the  mill,  a  considerable  tonnage  of  sulphide  ore  has 
also  been  developed. 

The  mill,  designed  by  L.  G.  Rowand,  was  started  in 
June,  1916.  It  has  a  crushing  capacity  of  300  tons  and 
a  separating  capacity  of  100  tons  per  24-hr.  day.  The 
ore  is  a  hard,  dense  sulphide  with  contact  rock  and  lime- 
stone carrying  sphalerite,  pyrite,  galena  and  other  sul- 
phides in  small  amounts.  Practically  all  the  minerals  are 
more  or  less  magnetic,  with  the  exception  of  the  limestone 
and  galena.  The  feed  is  closely  sized,  giving  8  sizes  be- 
tween 10-mesh  and  150-mesh.  Practically  all  material 
through  150-mesh  is  removed  by  the  dust  separator. 

AVERAGE    MILL    RESULTS    ON    ROWAND    WETHERILL 
MAGNETIC  SEPARATORS 

%  of       Approximate  Assays 
Feed       Zn         Pb  Fe    Ins. 

Feed     100         IS  0.2  G         39 

Pole   1.  2  c.o.,  3  c.o 4  1  5  tr.  S         51 

Pole  2  and  3   (part) 0         10  0.1  5         46 

Pole   3    (part)   and  4,  concentrate..      24         40  0.1 

Pole  5  and  6,  concentrate 6         51  0.1 

Tails    4         10         12  16         23 

Dust     11         20  0.1  4         34 

Loss    2         .  .  ... 

Certain   of  the   products   are   being   stored   for   retreatment. 
Average  recovery  of  zinc  in  concentrate,  67%. 

Separator  details:  Speed  of  belt,  50  ft.  per  min.;  speed 
of  take-off  belts  varies  Erom  940  I't.  per  min.  on  the  highly 
magnetic  material  to  310  ft.  on  the  lowly  magnetic;  power 
required  for  mill,  about  110  tip. ;  power  (d.c.)  required 
for  magnets,  about  40  h.p. 

Power  is  generated  by  a  250  h.p.  Snow  internal-com- 
bustion oil  engine,  using  crude  oil  of  28°  to  30°  gravity. 
Consumption  of  fuel  oil  averages  about  ^  "»•  Per  hp.-hr. 
A.-c.  and  d.-c.  generators,  each  rated  at  75  kw.,  are  driven 
by  the  oil  engine  and  furnish  the  operative  power.  The 
power  plant  is  a  delight — cool,  clean  and  quiet;  no  pulsa- 
tions or  explosions,  no  dirty  coal  or  smoky  boilers. 

The  property  is  in  charge  of  C.  T.  Brown,  district  man- 
ager and  C.  A.  Schmidt,  his  assistant.  K.  A.  Strand  is 
superintendent. 

In  a  paper  presented  at  the  annual  meeting  of  the 
American  Institute  of  Metals1,  the  handling  of  waste  at 
the  Hawthorne  Works  of  the  Western  Electric  Co.  is  de- 
scribed.  The  monthly  averages  of  scrap  metal  are:  Brass, 
100  tons;  copper,  180  tons  (125  from  cable,  rubber  and 
insulating  shops);  german  silver,  17.5  tons;  iron  and 
steel,  89  tons;  solder  skimmings,  4  tons;  lead,  833  tons. 

Sheet  metal  from  which  special  forms  have  been 
punched  is  compressed  into  bales  with  other  large  scrap 
pieces.  Small  chips  and  metal  shavings  are  freed  from 
dusi  and  dirt  by  a  mechanical  sifter,  and  the  iron  and 
separated  from  brass  ami  the  like  by  a  magnetic 
separator  similar  to  the  Ball-Norton  type. 

Junked  cable  is  heated  in  gas  ovens  until  the  lead  is 
melted  and  the  insulation  burned  off.  The  lead  is  run 
into  a  furnace,  which  separates  the  ash  and  dross  from  it 
by  gravity,  and  then  cast  into  pigs  for  .-ale  to  refiners. 
The  copper  wire  remaining  in  the  ovens  is  compressed  into 
brick  form  by  mean-  of  a  hydraulic  press. 

'"How  a  Large  Manufacturing  Company  Disposes  of  Its 
Did  Metal,"  by  J.  H.  Bateman,  .Sept.  11-15,  1916. 
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The  ore  at  Inspiration  occurs  as  disseminated  chalco- 
cite  in  silieified  schist  and  granite  porphyry,  approxi- 
mately 90%  being  in  schist.  The  orebody  of  which  the 
Inspiration  holdings  are  a  part  extends  from  its  eastern 
limits  in  Miami  Co.'s  ground  to  its  western  limits  in  the 
Inspiration-Live  Oak  ground,  a  distance  of  9.700  ft.  The 
ore  is  continuous  for  this  distance,  except  where  the 
Keystone  ore  is  parted  from  the  Inspiration  ore  for  a 
horizontal  distance  of  1,100  ft.,  owing  to  the  movement 
along  the  incline  of  the  Bulldog  Fault.  The  ore  varies 
in  width  in  the  Inspiration  ground  from  200  to  1,000  ft. 
and  has  an  average  vertical  dimension  of  approximately 
150  ft. 

Previous  to  the  beginning  of  stoping  in  July,  1915, 
the  ore  had  been  developed  by  29t/s  mi.  of  churn-drill 
holes  and  opened  up  by  underground  work  as  follows: 
1.2  mi.  shafts;  7.7  mi.  haulageways;  21.1  mi.  ordinary- 
sized  drifts;  21.2  mi.  main  raises;  2.5  mi.  finger  raises; 
making  a  total  of  53.7  mi. 

The  mining  system  consists  of  undercutting  and  thus 
caving  the  ore,  which  is  then  drawn  off  through  a  system 
of  inclined  raises  to  the  haulageways  below.  It  is  esti- 
mated that  for  each  1,000  tons  of  ore  mined  there  will 
have  to  he  driven  13  ft.  of  ordinary-sized  drift,  20  ft.  of 

MILL    STATISTICS.    AUGUST,    1916 

Dry   tons   milled 498,270 

Tons    per    day 16.073 

Per  cent,  copper  in    feed,    total 1.564 

Per  cent,  copper  in    feed,   oxidized 0.392 

Per  cent,  copper  in    feed,    sulphide 1.172 

Per  cent,  copper  in    concentrates    30.22 

Per  cent,  solubles    in    concentrates 31.30 

Per  cent,  moisture   in   filtered   concentrates 17.67 

Per  cent,  copper  in    tailings,   total 0.417 

Per  cent,  copper  in    tailings,    oxidized 0.325 

Per  cent,  copper  in    tailings,    sulphide 0.092 

Per  cent,  copper  recovered    74.36 

Per  cent,  copper  recovered,    oxides    20.00 

Per  cent,  copper  recovered,    sulphides    92.44 

Kw.-hr.  per  ton  milled    (includes  coarse  crushing,  but 

does  not  include  pumping  new  water 16.07 

Water   used  per  ton  ore,  total  gal 1.145 

Water  used  per  ton  ore: 

Reclaimed  in  tanks  at  foot  of  mill 249 

Reclaimed   from    ponds ".14 

New  water  from  Kiser  pump  station 382 

1,146 
Average  tonnage  ore  ground  per  Marcy  mill   in  24  hr.  475 

Flotation  agents,  lb.  per  ton  ore   (coal  tar  1.12  lb.,  oils 

0.19    lb.)     1.81 

main  raises  and  1.4  ft.  of  haulageways,  making  a  charge 
for  this  account  of  approximately  $0.20  per  ton  of  ore 
mined. 

For  the  five-months'  period  ending  with  August,  there 
was   mined    18.1    tons   for  each    shift's   work   above    and 

DETAILS   OF   SCREEN   ANALYSIS 

Feed  to  Ball  Mills      Producer 
17.7  .... 


On   1.5-in 

On   1-in 

On    %-in 

On   3-mesh    

On   6-mesh    

On  8-mesh    

On   14-mesh    

On  2S-mesh    

On  48-mesh    

On   65-mesh    

On   100-mesh    

On   150-mesh    

On   200-mesh    

Through    200-mesh 


100.0 


The  kw.-hr.  required  per  ton  ore  in  coarse  grinding, 
conveying  and   sampling 

The  number  of  kw.-hr.  required  per  ton  ore  in  fine 
grinding  in  Marcy  ball  mills,  divided  into  the  fol- 
lowing: Power"  for  conveyor.  Dorr  classifier  and 
cranes,   0.18:   power  for  Marcy   ball   mills.    9.6S 

Total  power  for  crushing  and  fine  grinding,  kw.-hr... 

Steel  ball    (chrome)    consumption   per  ton   ore  ground. 


100.0 
0.409 


lb. 


Average  tonnage  per  ball  mill  for  24  hr.  in  August.. 
The   per  cent,   of  product  stopping  on   48-mesh   screen 
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below  surface  properh   chargeable  to  the  mining  depart- 
tuent.    The  statistics  for  milling  operation  in  Augu 
given   in  the  accompanying  table. 

TIic  mine  ore  is  crushed  first  in  gyratorj  crushers  hav- 
ing  a  maximum  opening  Eor  discharge  oi  Z1  \  in 
produd  passes  through  Symons  disk  grinders  having  a 
discharge  opening  of  1 '  -  in.  This  produd  is  finished  in 
Marcy  ball  mills  at  the  concentrator  as  per  accompany- 
ing table. 

In  the  flotation  department  there  are  lour  sections 
equipped  with  Callow  machines,  13  with  Inspiration  ma- 
chines and  one  with  Minerals  Separation  machini — Heb- 
bard  type  (injects  air  under  stirring  paddles). 

FLOTATION    POWER    REQUIREMENTS 
Pneumatic     Mineral! 
Flotal  Ion     Separation 

I  ...i-r  Used:  Machines        Machim         Tots 

I;.      . . i l n i-c  cleaner  machine  tails 

primary   Dotation    machine.       LIS, 240  7., 

For  crane  over  flotation  floor.  .  .  150  7"         

For    driving    turbo-blowers    and 

Root    blowers     1,311,800  10,980  

For  pump  returning  slim*-  over- 
flow drag-belt  tanks  for  re- 
flotation     13.440 

Por      motors     driving      Minerals 

Separation    Machines 


ons   ore   treated 

Iw.-hr.     used     per     ton 
notation     


i.i  13,930 

IT-:. LML' 


:  i  1,690 

132.740 
26,028 


,576,670 
198,270 


The  dotation  oil  eonsumptioi r  1 1  ore  treated  is 

shown  by  the  following  table: 

OIL  CONSUMPTII  IX 

!oal  tar   1.1216 

Coal    tar    creosote 0.1333 

0.0023 

0.005S 

0.0204 

0.0072 

0.0205 


Wood  creosote    (Cleveland    Cliffs). 
No.  80  oil    i  Pensacola) . 
No.  6-11    oil     (Oregon). 
No.  880    oil    i  Taryan  I  . 
No.  9   oil    (General    Na\ 


1.3111 


Power  used  in  Augusl  was.  as  follows: 

AUGUST  POWER   REQUIREMENTS 


For  air  compressors 
For  vacuum  pumps  . 
For  Dorr  thickeners 

For  elevators     

For  filters     

For  concentrate    coin 


Total     

A  total  of  ly.lurt  tons  con 
st  of  r..71    kw.-hr.   per  ton. 


Kw.-Hr. 
32,800 
48,400 

I  270 
13.220 
3.510 

6,910 


109.110 

Altered  at  a  power 


POWEK    i'i 'NSTMI'TIciN    IN    AUGUST.    1916 


Mining — Tons  mined.   493,900: 

Power  for  machine    drills    and    vent,    inn 

11>.  air    651   300 

Power  for  air  haulage.   1,000   11>.  air. 

Power  for  ore    hoisting    158,320 

Power  for  lights     9,300 

Power    for    miscellaneous    mine    depart- 
ment   uses    59.76H 


tmpling, 


1. 264.47H 
201,000 


Coarse  crushing,  conveying  and 

tons    treated    493.900 

Concentrator — fine    crushing,    tons   treated. 

49S.270     • " 4,914,980 

Flotation     1,576,670 

Tables: 

Power  for  tables — Kw.-hr.,  182,760;  tons 
treated,  245,790;  kw.-hr.  per  ton.  0.74: 
power  for  drag  belt  classifiers  separ- 
ating sands  for  concentration — Kw.- 
hr..  2(1.430:  tons  treated,  469,274;  kw.- 
hr.   per  ton.   0.04 203,190 

Filters — Concentrates,  kw.-hr.  per  ton,  5.71       109,110 
Tailings  disposal — Motors  for  Dorr  dewat- 

ering    tanks    4.9S0 

Water     reclamation  —  Repumping     water 

from    tailings    ponds 

Sundry      power — Machine      and      carpenter 

shops,    incline   hoists,   etc 30,950 

Lights    

Pumping   new   water 655,485 

Lights    1,320 

656,805 

('rushing  rock  for  concrete 1,000 

Lights  for  offices,  dormitory,  dwellings,  etc.  1.410 


0.01 
1.89 


Total    kw.-hr 9,931,100  19.95 

•Average  mine  haul.  0.475  mile:  kw.-hr.  per  ton-mile.  0.7'.,R 


The  notation   concentrates  average  38.1  1%.      t 
consumption    is   approximately    75,000   i  a.ft.      In    filter- 
ing the  concentrates  the  stream  oi    water  ca  i 

centrates   iY the   mill   goes    firel    to    Dorr   thickening 

tank-  and  then  to  six  Oliver  filters,  I  I  ft.  6  in.  diam.,  L2 
ft.  loi  tream  to  the  Dorr  tan 

inks  to  filters  contains  IV,    .. 
while   the    filtered    concentrates    contain    17.67^    water. 
The  settling  of  concentrates  is  done  in  five  60-ft.  and  I 
80-ft.  diam.  tanks  having  a  total  area  of  29,21  i 

ower  required    for  mining  was  2.56  kw.-jir.   pei 
ton;  for  milling,  16.01   kw.-hr.  per  ton,  and  for  pumping 
new  water,  1.32  kw.-hr.  per  ton,  mal  ing  a  to! 
kw.-hr.    per    ton.      The    average    power    requirement    in 

August  was  0.83  U.  per  i dailj  capacity. 

:•: 
S^ffuTiciieinicy  oi?  l&ope  Olives 

V>\    William    Hbrsi 
To  one  who  has  not  had  experience  with  rope  drives  il 
may  be  difficult    to  understand  why  a   single  strand   ol 
rope  will  show  a  higher  efficiency  than  two  or  more,  says 
I'nii-i  i.    The  natural  u  rope  has  an 

efficiency  of  91  per  cent.,  a  drive  of  ton  should  have  the 
same. 

•  To  have  each  individual  rope  pull  exactlj   ;t-  shai 
the  load  each  groove  mus1    be  exactly   the  same   pitch 
diameter  and  shape.     Furthermore,  the  ropes  themselves 
must  he  of  the  same  diameter  and  tension  when  ranning. 
so  that  each  will  rest  at  the  same  depth  in  the  groove.     I 
this  condition  could  be  realized,  then  the  same  officii 
could  be  attained  with  a  number  ol  by  side  as 

with  one,  but  this  degree  ol  perfection  is  never  realized; 
heme  the  actual  e  pends  largely  if  not  altogether 

on  the  degr< f  accuracy  in  the  sheave.-  and  uniformity 

in  the  size  ami  ten-inn  of  the  ropes.  No  matter  how  small 
the  difference  in  the  pitch  diameter  may  be,  the  rope  or 
the  groove  having  the  greatesl  diameter  in  the  driving 
sheave,  or  the  one  ha\  ing  t  he  smallest  in  the  driven  sheave, 
will  pull  the  hardest.  Assuming  this  difference  to  be  0.01 
in.,  it  will   be  0.0314    in   the  circumference  and   in    l"'1 

revolutions  the  ropi    in  o I   thes  vould  have 

drawn  ahead  of  the  others  more  than  :!  in.  and  taken 
mure  than  its  share  of  the  load;  therefore,  this  rope  or 
some  o  I  slip.     In  most  rope  drives  some  of  the 

ropes  are  slai  >   on  the  pulling  side  and  they  can  be  heard 
creeping  in  the  grooves.    This  accounts  for  the  relat 
low  efficiency  of  the  rope  drive. 
:•: 
Refiracttory  Vessefls  from 
'  Rare  Eartfias 

A  recent  German  pat  .  1913),  ac- 

cording to  "Chemical    '  "  deals  with  the  manu- 

facture   of    refractory  om    zirconium    dioxide, 

thorium    dioxide,   or    both,   or   with    various   of   the   rare 
The   mixture   is   subjected   to   high   mecha 
re.      Alter  e   the   produi 

finely  ground  and  then  stirred  up  with  water  or  an  alka- 
line solution,  after  which   the  liquid   mass  is  pour 
the   usual    manni  i   desired    forms,   dried 

Idi  d  article  is   readily  removable 
'  show  cracks  cither  on  dryii 
burning.     The.  \, — Is  are  claimed  to  be  t i ■_> ■  I 
eienrlv   strong  to  racture  when    tl 
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SORT     PIERCE-SMITH     BASIC-LINED    COPPER- CONVERTER    IX    A    CHILEAN    SMELTERY 
The  above  shell,    10  14   ft.  7   in.  long,   is   in   the    N'altagua    plant    in    central    Chile.      A    number   of    thes<     -        11 

units   have   I - ui s    bu1    none    is   in   use    in    North   America    where   the   standard   size    is    lwx.o    «., 

2   in.   in   length  have  been  used. 
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TEals  SffimeEftSinvg>  Kfuammlbeir 

This  number  is  especially  for  smelters,  not  mill-men 
or  metallurgists  in  general.  Therefore  the  contributions 
do  not  include  anything  pertaining  to  hydrometallurgy 
except  for  some  incidental  references.  The  scope  has  been 
limited  so  closely  to  the  special  field  that  not  even  is  the 
important  work  of  the   t'efiners  included. 

With  regard  to  the  work  of  the  smelters,  however,  the 
view  has  been  broad,  taking  in  copper  smelting,  lead 
smelting,  zinc  smelting  and  quicksilver  smelting.  All  these 
subjects  are  treated  by  authoritative  hands.  Indeed,  the 
collection  of  contributions  in  this  number  is  noteworthy. 
The  names  of  Dwight,  Laist,  Landers,  Capron,  Kuzell 
and  Magnus  speak  for  themselves.  The  articles  by  Mr. 
Laist  reviewing  improvements  at  Anaconda,  which  name 
is  becoming  a  synonym  for  leadership  in  the  art  of  copper 
-melting,  and  by  Mr.  Dwight  on  lead  smelting  are 
especially  remarkable  and   valuable. 

In  the  subject  of  zinc  smelting  are  described  two  new 
plants  that  are  the  last  words  in  American  practice — 
Donora,  exemplifying  a  remarkable  plant  in  which  coal 
is  the  fuel,  and  the  works  at  Van  Buren,  Ark.,  of  the 
Arkansas  Zinc  and  Smelting  Co.,  which  is  the  latest  of 
constructions  for  natural-gas  firing.  The  former  was 
designed  by  Nicholas  L.  Heinz,  the  latter  by  George  E. 
Nicholson,  both  of  them  experienced  and  successful  zinc- 
smelting  builders.  In  both  cases  extraordinary  records  in 
speed  of  construction  were  made. 

Both  Mr.  Dwight  and  Mr.  Ingalls  in  their  contributions 
have  been  uncommonly  free  in  their  expressions  of  opin- 
ion. This  was  the  result  of  a  conspiracy  incited  by  Dr. 
Ricketts,  which  however,  fell  down  through  his  own  delin- 
quency.   Ricketts  said,  not  long  ago: 

"Let's  have  some •  articles  in  which  we  do  not  dwell 
too  much  on  realities,  but  speculate  on  some  of  the  things 
that  we  think  ought  to  be  and  may  be.  Never  mind  if 
we  are  wrong  in  a  lot  of  our  ideas,  we  can  afford  to  be, 
and  if  we  can  get  some  of  the  younger  men  working  on 
new  lines,  that  will  be  worth  while." 

"That's  a  good  idea,  Ricketts,''  we  said.  ••Start  it, 
yourself." 

"All  right,  I  will,"  said  he.  But  he  bad  to  go  to  Ariz- 
ona to  run  the  very  successful  meeting  of  the  American 
Institute  of  Mining  Engineers  and  did  not  come  to  time, 
leaving  his  fellow  conspirators  a  solitary  pair.  So  all 
we  could  do  was  to  publish  his  picture,  but  we  feel  sure 
that  our  readers  will  hear  from  Dr.  Ricketts  later. 


ct  aira®l  JLre»(ol 

Attention  is  directed  to  the  two  pages,  (>10  and  641, 
in  this  issue  of  the  Journal,  presenting  drawings  of  the 
leading  types  of  tuyere  connections  used  in  important 
North  American  smelting  works.  Occasionally  there  have 
been  tuyere  drawings  published,  but  we  do  not  recall  any 
adequate  and  convenient  collection  presenting  this  detail 


of  the  blast-furnace  equipment.  Hence  we  hope  that 
metallurgists  and  designers  will  find  the  present  collec- 
tion—  made  possible  through  the  cooperation  of  the  oper- 
ating officials  of  the  leading  smelting  works — a  convenient 
source  of  reference  when  the  question'  of  tuyere  design  is 
to  be  decided. 

While  smelting  practice  is  in  general  respects  well 
standardized  in  this  country,  both  as  to  equipment  and 
practice,  there  is  probably  no  single  feature  of  smelting 
equipment  in  which  more  variety  of  design  exists  than  in 
the  tuyere  connections  for  copper  and  lead  blast  furnaces. 
This  is  the -more  remarkable  because  the  requirements  of 
the  service  are  practically  identical.  In  other  features  of 
the  blast  furnace  there  exist  divergencies  in  different  dis- 
tricts in  such  matters  as  bosh,  feeding  arrangement,  etc., 
but  these  are  usually  inherent  upon  different  physical 
conditions  of  the  ore.  or  of  plant  arrangement,  whereas 
the  tuyeres  and  tuyere  boxes  perform  practically  the  same 
service  at  each  furnace  and  conditions  of  maintenance 
arc   nearly  identical. 

It  is  proper,  however,  to  regard  the  copper  and  lead 
furnaces  in  two  different  classes;  certain  differences  in 
practice  make  it  necessary  to  take  greater  precaution  in 
lead  operations  against  explosion  of  furnace 'gases,  after 
back-drafting;  also  in  lead  practice  the  tuyeres  are 
punched  only  as  specially  needed.  In  copper  practice  it 
has  been  customary  at  most  plants  to  punch  tuyeres  reg- 
ularly on  each  shift,  though  of  late  years  there  has  been 
a  tendency  to  punch  only  when  needed.  In  the  main  the 
conditions  at  the  copper  works  have  varied  only  in  the 
frequency  of  slagging  or  of  punching.  These  are  differ- 
ences in  degree  only,  but  have  been  responsible  at  certain 
plants  for  the  redesigning  of  tuyere  boxes,  particularly 
where  frequent  slagging  involved  the  digging  out  of 
tuyeres  and  increased  labor  cost,  or  reduced  attention  on 
the  part  of  the  crew  to  other  details  of  the  furnace  opera- 
tion. Air  leakage  was  an  important  matter  that  only 
lately  received  efficient  attention. 

Different  plants  have  to  a  certain  extent  different 
problems,  but  the  variety  that  has  developed  in  tuyere  de- 
sign was  largely  the  result  of  individual  action  at  the 
different  works  when  furnaces  were  being  rebuilt  or  when 
leaking  or  slagging  tuyeres  accelerated  the  redesigning  of 
this  feature  alone.  Generally  speaking,  little  attempt  was 
made  to  take  advantage  of  the  improvements  made  at 
other  works,  though  one  enterprising  manufacturer  of 
mining  machinery  has  appreciated  the  possibilities  of  an 
eclectic  equipment  that  would  incorporate  such  of  the 
local  improvements  as  were  adapted  to  general  smelting 
conditions.  This  is  of  considerable  advantage '-to  the  in- 
dustry, as  new  smelting  works  may  now  start  with  an 
improved  tuyere  instead  of  beginning  with  the  old-style 
slightly-cheaper-in-first-cost  tuyere  that  soon  leaked 
air  and  probably  filled  with  slag  on  the  first  day  of  serv- 
ice— and  continued  its  inefficient  career  until  the  metal- 
lurgist awakened  to  the  expense  of  compressed  air  and 
misdirected  labor. 
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Many  plants  have  simply  pursued  a  policy  of  laissea 
fitiir  in  regard  to  the  use  of  their  old-style  "expensive" 
tuyere  connections]  the  metallurgist  has  been  bus)  with 
larger  problems,  and  perhaps  if  he  had  asked  for  more 
efficient  tuyere  boxes,  be  would  have  been  refused  so  long 
as  the  original  ones  were  ao1  all  broken.  Another  cause 
for  the  survival  of  the  stereotyped  tuyere  bos  was  thai  ai 
some  of  the  larger  works,  all  construction  was  in  the 
hands  of  the  engineering  department,  the  headquarters 
of  which  were  often  away  from  the  plant ;  or  it  might  have 
been  that  the  engineering  and  operating  departments  were 
not  in  complete  harmony.  At  any  rate  there  was  no  co- 
operation between  the  two  departments;  when  an  addition 
was  made,  the  engineers,  not  being  familiar  with  the 
operating  difficulties,  often  designed  "good  castings.""  hut 
did  not  improve  the  operation  of  the  new  section  of  the 
plant.  This  condition  happily  has  to  a  great  extent  dis- 
appeared, though  it  is  -till  to  be  guarded  against  in  some 
large   organizations. 

Minaeirsills  Sepsurattaoim  vs.  MnaEimi 

A  decision  in  the  case  of  Minerals  Separation.  Ltd..  vs. 
Miami  Copper  Co.  was  rendered  by  Judge  Bradford  of 
the  United  States  District  Court  for  Delaware,  at  Wil- 
mington, Sept.  29,  1916.  Before  considering  this  de- 
cision it  will  be  helpful  to  explain  the  position  of  the 
court  that  makes  it. 

The  first  case  involving  the  flotation  patents  in  The 
United  States  was  brought  by  Minerals  Separation  \>. 
Hyde  in  the  United  States  District  Court  for  Montana. 
and  a  decision  in  favor  of  the  plaintiff  was  rendered  by 
Judge  Bourquin  at  Butte.  Hyde  appealed,  and  from  the 
United  States  Circuit  Court  of  Appeals,  sitting  in  San 
Franeisco,  obtained  the  famous  reversal  of  Judge  Bour- 
quin's  opinion  and  the  new  judgment  that  the  Minerals 
Separation  patents  were  quite  invalid. 

Minerals  Separation  being  determined  to  get  the  case 
before  the  United  State-  Supreme  Court,  which  ordinarily 
does  not  hear  patent  oases  at  all.  had  two  courses  open  to 
it;  namely,  to  take  the  chance  of  reaching  the  Supreme 
Court  through  a  writ  of  <i  certiorari  or  to  institute  a  new 
suit  in  another  district  with  the  hope  of  reaching  the 
Supreme  Court  through  eonflietiug  decisions.  It  took 
both  of  them.  The  Supreme  Court  granted  the  writ 
of  a  certiorari,  thus  insuring  a  hearing,  hut  nevertheless 
Minerals  Separation  stuck  to  its  suit  against  Miami  in 
the  Delaware  district.  The  decision  of  Judge  Bradford 
is  analogous  to  that  of  Judge  Bourquin.  If  the  case  be 
now  appealed  and  if  another  Circuit  Court  of  Appeals 
upholds  Judge  Bradford  and  conflicts  with  the  decision 
rendered  in  San  Francisco,  the  case  would  be  bound  to 
go  to  the  Supreme  Court. 

Judge  Bradford,  in  a  lengthy,  argumentative  decision, 
upholds  the  main  Minerals  Separation  patents  on  points 
that  may  be  stated  simply.  In  V.  S.  Patent  835,120, 
granted  Nov.  (i,  1906,  to  Sulman,  Kirkpatrick  and  Ballot, 
claim-  1  and  12  specify  the  use  of  "a  fraction  of  one 
per  cent,  of  oil"  and  are  held  to  he  valid.  Claim  9 
specifies  "a  small  quantity  of  oil."  which  is  regarded  as 
so  indefinite  as  to  render  the  claim  void.  Accordi 
this  decision  anybody  using  0.99$  of  oil  would  infringe 
claims  1  and  12;  the  use  oj  I. "I',  would  not.  Everson, 
Proment  and  all  the  other  previous  experimenters  in  tin- 
field  used  in.. re  than  1',  of  oil.  and  their  processes  arc 
pronounced   uncommercial   and  nonanticipatory. 


This  is  about  as  contradii  ;  San    Francisco 

decision  as  an)  thing  could  be.    That  dei  men 

Honed  bj  Judgi  Bradford,  but  everything  held  by  the 
court  there  in  anticipate  the  Minerals  Separation  patent* 
ha-  been  distinctly  held  by  bini  to  do  no  such  thing,  ami 
pracl icall)  all  tin fusions  of  the  San  Fran<  isco  court 

are     in  feivnl  ially     to    be     regarded     as    erroneou-     in     the 

opinion  of  .Indue  Bradford.     1 1  ie  avoidance  of  an) 

lie    reference    i>    1,,    l„-   ;i  -,  r  M ,.  ,  |    t,,    his    knowledge   that    tin 

decisi f  the  San  Francisco  Court  i-  before  the  Supremi 

Court  for  review,  fndeed,  that  case  is  probably  to  i>< 
argued  during  the  week  commencing  <>ct.  30. 

The  rapid  growth  of  the  zinc-smelting  industry  in 
Japan  has  been  one  of  the  interesting  feature-  of  the  re- 
cent era  of  high  prices.  A  large  tonnage  of  Australian 
ore  is  being  taken  by  Japanese  smelters,  and  there  an' 
reports  of  more  smelteries  to  I rected  in  Japan,    h  was 

Hot     to    he    expected     that     I  he    Japalle-e    \wmld    lie    inactive 

in   such   a    situation   as   has  existed   of  late. 
:■: 

We  suggest  special  attention  to  the  article  I".  Mi. 
Pigott,  which  appears  in  this  number,  lor  it  desi  rtbe- 
what  i-  reall)  a  remarkable  change  in  lead  blast-fun 
smelting  practice  during  the  last  two  years;  namely, 
the  elimination  of  slag-shell  re-melt  ing.  This  may  sound 
like  heresy  to  many  old  lead  metallurgists  who  ever  since 
the)  were  horn  into  metallurgy — have  seen  slag  -hell- 
saved,  broken  ami  resmelted.  The  innovation  ha-  saved 
thousands  of  dollars  to  the  several  lead  -inciters  who  an 
practicing   it. 

>; 

As  we  forecasted  lasl  week,  the  general  sympathy  strike 
in  New  York  proved  to  be  a  fiasco.  A  considerable  num- 
ber of  Jewish  citizens  ceased  work,  it  being  a  hnlidav 
season,  and  so  did  a  lew  brewers,  whose  defection  caused 
no  noticeable  suffering  among  the  population,  bin  on 
Monday,  Oct.  2.  the  police  reported  only  100  of  all  trades 
mi  strike.  Monday  brought  a  real  trouble,  however,  in  tin 
cutting  off  of  a  large  part  of  New  York's  milk  suppl) 
by  a  conspiracy  "f  fanners  (!i  who  carried  out  their 
threat  to  do  that  thing  if  they  could  not  get  the 
they  wanted  for  their  product.  Verily,  we  an-  becoi 
a  lawless  people.  If  things  do  not  -mi  any  organized 
group,  hold  up  everybody!  I-  'hi-  a  result  of  exempting 
labor  union-   and    farmer-   from   the   Sherman   law? 

The  American  [nstitute  of  Mining   Ei  gineers  ha-  ju-i 

completed     in     Arizona     the     i t     successful     meeting 

of  its  history.  The  scenario  was  the  best  there  could  he. 
Montana  and  Utah  have  great,  and  interesting  mining  and 
metallurgical  centers,  but  Arizona  has  more  of  them  and 
more  diversification.  There  was,  moreover,  an  old-timi 
Institute  flavor  in  the  experiences  of  traveling  from 
place  to  place  and  enjoying   I  bos 

pitalit]    ol    - I   men  and   women   who  tried  to  out.! 

another.     The  Journal  -cut  two  members  of  it-  staff 

I  ''•'' from 

his  reghnenl  and  Mr.  Hall     to  represent  it  at  the 
iug  and  report.     They  have  turned  in  a  wealth  • 
terial   which   ought    to   have  gone   in   ft 
unfortunately  tin-  issue  had  been  scheduled  three 

i  deviation   from 
full   aeount    of   the    Institute   meting  wil      -     S 
week. 
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Otis  D.  Welscli  has  changed  his  address  to  Berlin,  Nev., 
from   Tonopah,   Nev. 

O.  Mason  Farnbnm,  chief  geologist  for  the  Cerro  de  Pasco 
.Mining  Co.    is  in   New   York. 

J.  B.  Tyrrell,  of  Toronto,  is  making  an  examination  of  the 
Rice  Lake   gold   field,   Manitoba. 

A.  P.  Peterson  has  moved  to  435  N.  Park,  Madison,  Wis., 
Horn   217  Aurora  Loc,   Ironwood,  Mich. 

»;.  D.  Van  Arsilale  is  in  Douglas  and  Bisbee  in  connection 
with  the  Copper  Queen  leaching  and  flotation   experiments. 

August  Hri'kxi'lirr,  a  director  of  the  Eastern  Steel  Co.,  is 
on  the  board  of  directors  of  the  Alaska  Mines  Corporation. 

John  Seward  is  examining  mining  properties  in  Ontario 
and  Quebec  and  will  return  to  New  York  the  middle  of  Oc- 
tober. 

Albert  H.  Morrell,  formerly  assistant  engineer  of  the  Cen- 
tral Chile  Copper  Co.,  has  been  recently  made  mine  superin- 
tendent. 

Montrose  L.  Lee.  formerly  with  the  Uruguayan  Geological 
Survey,  has  returned  to  the  United  States  and  has  gone  west 
on  an  examination  trip. 

James  Gay  ley,  formerly  vice-president  of  the  United  States 
Steel  Corporation,  is  the  president  of  the  newly-organized 
Alaska  Mines  Corporation. 

M.  C.  H.  Little  has  resign.. 1  his  position  as  manager  of  the 
St.  Anthony  mine,  Sturgeon  Lake.  Ont.,  Canada,  having  volun- 
teered for  Overseas  Service. 

Homer  N'eal.  formerly  with  the  Braden  Copper  Co.,  has  re- 
cently been  appointed  engineer  in  charge  of  the  Central  Chile 
Copper  Co.  mines  in  Tambillos. 

E.  H.  Gary,  chairman  of  the  United  States  Steel  Corpora- 
tion, who  for  several  months  past  has  been  touring  Japan  and 
the  Far  East,  arrived  at  Seattle,  Sept.  23. 

Philip  Gleason,  formerly  with  the  Braden  Copper  Co..  is 
metallurgical  chemist  and  assistant  superintendent  of  the 
smelter  of  the  Central  Chile   Copper  Co. 

Prof.  Charles  S.  Parsons  of  the  Bureau  of  Mines  sailed  for 
Europe  Oct.  5,  to  make  an  extensive  study  abroad  preliminary 
to  the  establishment  of  the  proposed  government  nitrate  plant. 

Norman  M.  Shand  wishes  to  deny  the  report,  published  in 
the  technical  press,  that  he  has  been  appointed  assistant  gen- 
eral manager  of  The  Sons  of  Owalin  Mine,  in  Western  Aus- 
tralia. 

Prof.  Francis  Church  Lincoln,  director  of  the  Mackay  School 
.if  Mines,  University  of  Nevada,  Reno*  Nev.,  has  recently  re- 
turned after  spending  the  summer  in  mining  work  in  Bolivia 
and  Peru. 

H.  M.  Woltlln,  of  the  Bureau  of  Mines,  is  enjoying  a  vacation 
at  his  home  in  Redlands,  Calif.  He  is  expecting  to  return  to 
Pittsburgh  by  way  of  San  Francisco.  Seattle,  Butte,  Chicago 
and  Detroit. 

J.  Volney  Lewis  has  just  returned  to  the  East  from  an  ex- 
tended professional  trip  through  the  western  mining  states, 
British  Columbia,  and  Alaska,  in  the  interest  of  a  develop- 
ment company. 

P.  A.  .Hosnuui.  making  one  of  his  semi-occasional  tours  of 
inspection  of  the  various  A.  S.  &  R.  smelting  plants,  accom- 
panied the  A.  I.  M.  E.  excursion  from  El  Paso  to  Douglas, 
Bisbee,  Globe  and  Miami  and  then   returned  to  El  l'aso. 

D.  W.  Brunton,  >■.  II.  <  levenger,  Walter  Douglas,  Karl 
toilers,  Sidney  .1.  Jennings,  Seeley  \V.  Mudd.  E.  I*.  "athewson. 
J.  J.  Oraisltre.  O.  C.  Ralston,  Bradley  Stoiightnu,  and  II.  II. 
Thayer  were  among  those  who  took  the  recent  trip  of  the  A. 
I.  M.  E.  to  the  Southwest  for  the  Arizona  meeting. 

W.  H.  BiseholV,  superintendent  of  open-hearth  department 
No.  2  of  the  Saucon  plant  of  the  Bethlehem  Steel  Co..  has  re- 
signed to  become  superintendent  of  coke  ovens,  blast  furnaces 
and  open  hearths  for  the  Dominion  Iron  and  Steel  Co..  Sydney, 
Nova  Scotia.  Mr.  Bischoff  had  been  with  the  Bethlehem  com- 
pany for  24  years. 

Charles  Canisell,  of  the  Canadian  Geological  Survey,  has  re- 
turned from  an  extended  tour  of  investigation  in  the  West 
and  reports  discoveries  of  crude  oil  on  the  North  Shore  of 
Great  Slave  Lake.  Ke  found  drilling  for  oil  in  progress  at 
the  Thomas  well  at  Peace  River  chutes  and  at  the  McArthur 
well  near  the  town   of  Peace   River. 


Samuel  Powell  Staekhouse  Ellis,  aged  66.  died,  Sept.  19, 
in  his  home.  5716  Rippey  St.,  Philadelphia.  He  was  born  in 
Philadelphia,  Aug.  6,  1850,  and  was  educated  in  Philadelphia 
High  School.  In  1S70  he  went  to  Johnstown  as  private  secre- 
tary to  the  late  D.  J.  Morrell,  of  the  Cambria  Iron  Co.,  and 
was  connected  with  that  company  for  19  years  as  assistant  to 
the  general  manager,  when  he  resigned  to  accept  the  position 
of  sales  manager  for  the  Pittsburgh  district  of  the  Lorain 
Steel  Co.  He  was  with  the  Lorain  company  23  years.  His 
widow.  Mrs.  Acsa  Frazer  Ellis,  and  four  children,  Dr.  Charles 
J.,  Misses  Sara  F.  and  Catherine  Ellis,  and  Mrs  James  H 
Kcnnon,   survive. 


SOCHETHES 


Rational  Safety  Council  will  hold  its  fifth  annual  meeting 
at  the  Hotel  Statler,  Detroit,  Mich.,  from  Oct.  17  to  20  in- 
clusive, lion  and  steel  foundry  sectional  meetings  will  be  a 
feature   of   this   congress. 

The  Amerlenn  Society  of  Mechanleni  Engineers,  New  York 
section,  will  hold  a  technical  session  on  October  10th  at  8.15 
p.m..  in  its  rooms  at  29  West  39th  St.  Dr.  Charles  L.  Reese, 
of  the  du  Pont  company  will  give  an  illustrated  lecture  on 
explosives  with  special  attention  to  their  use  for  industrial 
purposes. 


United  States  patent  specifications  listed  below  may  be 
obtained  from  the  "Engineering  and  Mining  Journal"  at  25c. 
each.     British  patents  are  supplied  at  40c.  each. 

AMALGAMATOR.  Erastus  B.  Bennett,  Denver,  Colo.  (U. 
S.  No.   1,198.408;  Sept.  19,  1916.) 

ALKALI-METAL  COMPOUNDS,  Process  for  the  Manu- 
facture of.  Edgar  Arthur  Ashcroft,  London,  England.  (U.  S. 
No.     1.197,329;    Sept.    5,    1916.) 

ALLOYS — Process  of  Making  Brass  and  Copper  Alloys. 
Guilliam  H.  Clamer,  Philadelphia,  Penn.  (U.  S.  No.  1,19S,618; 
Sept   19,   1916.) 

COKE — Process  of  Making  Coke.  Henry  W.  Buhler  and 
Charles  J.  Emerson,  Boston,  Mass.,  assignors  of  seven-eighths 
to  George  D.  Haskell,  Boston,  Mass.  (U.  S.  No.  1,191,943;  July 
25,    I  9 16.) 

CONCENTRAHQM  of  Ores.  Raymond  F.  Bacon.  Pitts- 
burgh, Penn.,  assignor  to  Metals  Recovery  Co.,  New  York,  N. 
Y.      (U.  S.  No.   1.197,590;  Sept.   12,   1916.) 

CONVEYOR  MECHANISM.  Hugh  B.  Lowden,  Denver,  Colo., 
assignor  to  Colorado  Iron  Works  Co.,  Denver,  Colo.  (U.  S.  No. 
1.199,580:  Sept.  26,   1916.) 

CRUSHER — Vertical  Crushing  Mill.  Thomas  Joseph 
Sturtevant.  Wellesley,  Mass.,  assignor  to  Sturtevant  Mill  Co. 
i  P.    S.    Xo.    1.198,597);   Sept.    19,    1916.) 

CYANIDING — Process  of  Extracting  Precious  Metals  from 
Their  ores.  Albert  E.  Vandercook,  Alameda,  Calif.,  assignor 
of  one-half  to  Leslie  B.  McMurtry,  San  Francisco,  Calif.  (U.  S. 
No.    1.198,086;  Sept.  12,   1916.) 

DRILL — Pulsator  for  Pulsatory  Tools.  Lewis  Condict  Bay- 
l.s,  Eaton,  Penn.,  assignor  to  Ingersoll-Rand  Co.,  Jersey  City. 
N.  J.      (U.  S.  No.  1,191,757;  July  18.   1916.) 

ELECTRIC  FURNACE.  Joseph  Lawton  Dixon,  Detroit. 
Mich.  (IT.  S.  Nos.  1,197,458  and  1,197,459,  Sept.  5,  1916;  1,198,625 
—Sept.   19,   1916.) 

ELECTRICAL  FURNACE.  August  Eimer,  New  York,  N. 
Y.      (U.   S.   No.   1,197.275;  Sept.   5,   1916.) 

EXCAVATOR.  Walter  Ferris,  Milwaukee,  Wis.,  assignor  to 
linn  ius  Co.,  South  Milwaukee,  Wis.  (U.  S.  No.  1,197,195;  Sept. 
5,   1916.) 

FLOTATION — Apparatus  for  Separating  Oiled  Concentrates 
from  the  Gangue  of  Ores.  Ralph  T.  Mishler,  Pomona,  Calif. 
(U.   S.  No.   1,197,843;  Sept.  12.   1916.) 

FLOTATION — Method  of  Treating  Liquids  with  Gases. 
Charles  S.  Bradley.  New  York.  N.  Y.  (IT.  S.  No.  1,198,519;  Sept. 
19,   1916.) 

FUEL— PULVERIZED-FUEL  BURNER.  Wirt  S.  Quigley. 
Xew  York,  N,  Y.,  assignor  to  Quigley  Furnace  and  Foundry 
Co.      (U.  S.  No.  1.191,225;  July  18,   1916.) 

HOISTING  MECHANISM.  Harry  E.  Jenkins,  Joplin.  Mo., 
assignor  of  one-half  to  George  H.  Glade,  Joplin,  Mo.  (U.  S. 
Xo.   1.192,322;  July.  25.   1916.) 

MELTING — Process  for  the  Electric  Melting  of  Metals. 
Charles  Albert  Keller.  Paris,  France.  (U.  S.  No.  1,191.435; 
July   18,   1916.) 

MOLD  for  Casting  Steel  Articles.  Charles  G.  Robinson. 
Pittsburgh,  Penn.,  assignor  to  Harry  E.  Sheldon,  Pittsburgh, 
Penn.      (IT.    S.    No.    1,191,474;   July    18.    1916.) 
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SAN  FRANCISCO — Sept.  25 
A  Dividend  from  (erro  Gordo,  California's  premier  silver- 
zinc  mine,  la  just  announced.  The  Cerro  Gordo  Mines  Cb., 
operating  ibis  old  zinc-silver  property  In  Inyo  County,  has  de- 
clared a  di  ili-nil  of  $25,000 — 2%C.  per  share.  The  mines  wen 
I-'!  three  years  ago  under  lease  by  L.  D.  Gordon,  who  a 
yeai  ago  ecame  one  of  the  principal  owners  and  general 
manager.     In  the  last  year  the  mine  has  paid  off  an  Indebted 

a  ess  of  $40, >.   expended   $15,000   for  improvements,   paid    $25,- 

ri  outstanding  shares  and  created  a  $50,000  treasury  re- 
serve, a  total  of  $130,000.  The  company  produces  silver,  cop- 
per, lead  and   gold,   in  addition  to  the  zinc. 

The  Lalmr  Strike  in  Amador  County  was  precipitate  u  \\  1  h 
nut  a  demand  being  made  upon  the  employers.  The  closing 
clown  of  the  mines  without  any  effort  to  All  the  places  of  the 
strikers  was  also  an  unusual  proceeding.  After  denying 
that  there  was  any  intention  of  making  a  demand  for  In- 
creased wanes,  the  union  made  a  formal  request  for  a  meeting 
with  the  mine  owners  to  discuss  a  uniform  wage  scale.  This 
notice  was  delivered  two  weeks  after  the  posting  of  the  mine- 
owners'  announcement  that  the  mines  would  be  closed  if  the 
demand  for  increased  pay  were  made.  The  mine  owners  fail- 
inn  to  reply  to  the  note  by  Sept.  18,  the  union  then  ordered  its 
members  to  remain  away  from  work  on  the  morning  of  Sept. 
19  assigning  as  the  reason  that  the  mine  owners  had  refused 
an  increase  in  wages  of  25c.  per  day  per  man.  No  demand 
had  been  made  for  the  increased  pay,  but  it  is  supposed  that 
the  union  considered  the  announcement  of  Sept.  2  as  being 
equivalent  to  a  refusal.  There  are  1.500  mine  employees  in 
Amador  County.  About  1.200  were  out  on  account  of  this 
strike.  As  evidence  of  the  strength  of  the  union  and  of  the 
controlling  element  which  brought  about  the  strike,  there 
was  a  mass  meeting  on  Sept.  20  attended  by  about  500  men. 
This  large  attendance  really  surprised  the  strike  leaders  and 
encouraged  them  to  have  a  parade  next  day.  The  parade 
formed  at  Jackson,  marched  to  Sutter  Creek,  gathering  up 
strikers  at  that  point  and  then  to  Amador  where  others  joined 
in  the  procession,  making  a  total  of  about  255.  The  members 
of  the  local  union  number  about  400  and  it  is  believed  that 
about  250  voted  for  the  strike.  A  noticeable  feature  of  the 
parade  was  the  absence  of  Americans,  Englishmen  and  Ital- 
ians, and  the  preponderance  of  Austrians.  Of  the  11  mines, 
which  signed  the  announcement  of  Sept.  2.  three  were  ex- 
empted from  the  strike  because  they  were  paying  a  satis- 
factory wage  scale.  These  were  the  Keystone,  Original  Ama- 
dor and  Consolidated  Amador.  The  wane  paid  in  these  three 
mines  was  not  a  permanent  and  established  scale,  but  a  prem- 
ium for  rapid  advancement  of  development  and  repair  work. 
The  strike  leaders  were  anxious  also  to  exempt  the  Plymouth 
Consolidated,  because  of  the  fear  that  if  that  mine,  which  is 
controlled  by  English  investors,  should  close  down,  it  might 
not  be  reopened  again  until  the  end  of  the  European  War. 
l'.ut  the  Plymouth  closed  on  the  day  following  the  closing  of 
other  mines  and  on  the  next  day  the  miners  requested  by 
petition  that  thej  be  returned  to  work  at  the  old  scale  and 
without  recognition  of  th<  union,  and  the  Plymouth  resumed 
operation.  The  Original  Amador,  despite  the  fact  that  no 
strike    was    called    in    that    mine,    closed    two    days    after    the 

others  had  closed.     The  Keystone ntinued  operation  and   the 

Consolidated  Amador*went  ahead  with  its  unwatering  of  the 
mine  and  repairing  of  the  shaft  The  mines  which  closed  on 
the  morning  of  Sept.  19  and  remained  closed  are  in  the  order 
of  their  situation,  traveling  north:  The  Argonaut,  Kennedy, 
South  Eureka.  Central  Eureka,  Treasure,  Bunker  Hill.  Fre 
niont.  a  total  of  seven  and  with  the  Original  Amador,  of 
eight  that  remained  closed  during  the  week.  It  is  evident 
that  the  strike  was  brought  about  by  agitation  from  outside 
sources  and  that  the  majority  of  the  union  was  in  the  earl] 
period  of  agitation,  opposed  to  calling  a  strike,  but  the  agi- 
tators worked  chiefly  among  the  Austri.-ms  and  they  are  re- 
ported to  have  demanded  that  a  strike  be  called.  A  peculiar 
feature  of  the  whole  affair  is  thai  at  bast  1.200  miners  in  the 
county  were  not  in  favoi  of  the  stiike  yet  they  allowed  the 
remainder  to  close  eight  of  11  producing  gold  mines  in  the 
county,  which  has  an  annual  production  of  about  $2,000,000. 
Later  (by  telegraph) — Many  single  miners  leaving  county. 
Companies  giving  men  with  families  work  on  surface.  No 
stamps  dropping.  Rumored  that  engineers  will  be  asked  by 
strikers  to   stop   work. 


IK  TTE— Sept.  28 
Lnaconda  in  the   Hovlea  la  the  nexl   step   In 
campaign.     According    to  statemenl    ol    11     .1     Rahelly,   ol    the 
'     S.   Bureau  ol    Mines,   who  ia  In   Butte  on  an   In  pectioi 
Vnaconda   is  leading  In   the  "safety-first"   propaganda,  having 
probablj    the   largest    mine-ri  icue  crew    In   the   world.     From 

""'>'■    on    about    200    men    will    be    1 afety    worh 

Mr.    Rahellj    ex| ts   to   pronounce    LOO    men    qualified    for    this 

this    we.k.     To   bring   the    nature   of   the   work    ti 
knowledge  of  all  employeea  and  of  the  general  public  In  Butte 
and  to  other  districts  of  the  count  1  ■■ .  moving  pictures  of  opei 

ations    at     the     Anaconda     and    Great     Kails    smelteries,    and     ..I 

demonsti  ition      ol    first  aid    and    rescue    work    are   now    being 
made  by  the  company  and   will  be  shown  at    theaters  In    Butte 
and    in    other    towns    where    there   are    employeea    of    the     \n,, 
1  oti.i.i  company. 

The     lllch     Strike    In     Ihe     Kninin     Mine    of    the     Bun 

pei      and     Zinc     Co..     which     Is     being     operated     by     the     Ana- 
conda    company,     attracted     much     attention     in     the     district 
On    the    800   level,    15    ft.   of   high-grade   zip.     was   cui    and    is 
said    to    be    as    rich    as    any    zinc    ore    yet    mined    in    the    Butti 
district.       Regular  shipments  are  being  made  from  the    I 
to     the     concentrator      at     Anaconda      but      production      is     be 
Ing   held    back    by    the   delay    in    netting   the    refinery   at    Q 
Falls  working  to  capacity.    The  Emma  is  capable  of  supplying 
from  S00  to  1,000  tons  of  ore  per  day.     The  long  crosscut  that 
is  being  run  from  the  Gagnon  mine  of  the  Anaconda  con 
to   d<  velop    the    Emma    at   a    depth    of   1.600    ft.,    has    reached    n 
point  about  200  ft.  distant  from  the  Emma  shaft,  where  a  raise 
will    be    made    to   connect    with    the   shaft,    now    S00    ft.    deep. 
Sinking   will   be  started  at   the  same   time   that   work   on    thu 
raise  is  begun. 

A    2,0OO-ft.    Development   Tunnel    is    to    be   driven    along    the 
foothills    on    the    east    side   by    the    North    Butte    Mining    Co 
prospect   its  east -side  properties.     The  preliminary  work,  upon 
which  the  engineers  have  been  engaged  for  some  months,  was 
completed   a    few    days   ano  and   a   small    force   of  men   at   once 
put   to   work   on    the    tunnel.      Machinery   is   being    installed    '■• 
drive   the    tunnel    about    400    ft.    per    month   and    it    is   expected 
that  the  entire   work  can  be  completed   in   five   or   six   months. 
The  portal  of  the  tunnel  will  be  on  the  south  side  of  the    | 
Canon  entrance.  Just  east  of  the  Tropic  mine  of  the    \n 
company,   and    will    be   driven   south,    hack   of  the   Bullw  h 
propertv  and  the  Montgomery  claim  of  the  Butte-Duluth  com- 
pany, the  North  Butte  owning  practically  all  of  the  mountain 
back  of  those  properties.     The  tunnel  will  open  the  ground  at 
an  average  depth  of  about  600  ft.  and   is  expected    to  pro 
disprove  the   many   theories   advanced   by   engineers  and 
ogists  regarding  the  possibilities  of  territory  lying  east  of  the 
continental    fault,    as    an    ore    producer.      The    finding    of    ore- 
bodies    in    that   district,    which   could    he   profitably    mured    ami 
treated,  would   mean  a  great   deal    to    Butte,   as  it  would   stim- 
ulate   the    exploitation    of   numerous    other    properties    in    that 
region   which   show    surface   indications  as   promising  as   those 
found  on  the  North  Butte  holdings.     Simultaneously   with   this 
new    enterprise,    the    company    is    carrying    on    extenslvi 
velopment  work  in  its  older  claims  on  Anaconda  hill.     Sinking 
at  the  Granite   Mountain   shaft   has   been   carried    to  a   depth   of 
::,7ln  ft.,  making  the  shaft  tin-  deepest  in  the  camp.     In  view  of 
the  satisfactory  show  inn  on  the  3.400  level  of  the  Anacoi 
High  Ore  mine.   North   Butte  is  planning  to  crosscut   from  the 
3.710  station  as  soon  as  the  latter  is  completed.     On  the   2,800 
level  the  crosscut   has  encountered  the  Snowball  vein  now    be 
ing  developed    by   drift  inn 

DBN1  KR— Sept.    J- 

Deep    Mining   in   Cripple   creek   District   has   proved   a   di 
cided    success.      The    latest    bin    strike    at    depth    being    In    the 
■  I   mine,   where   on   the   19th    level    (1,950   ft.)   a   slope  of 
rich    ore    has    been    opened    for    more    than    500    ft.      The    ■ 
remodeled    Independence    mill    is   expected    to   be    ri 
to    begin    operation    about    the    first    of   January    with 
capacity  of  about   1,260   tons. 

Ni-iv   Mining  Companies  Incorporated  In  Colorado, 
first  of  this  year,  number  350,  according  to  Fred  Carroll,  com- 
missioner of  mines,  who  estimates  that  the  1916  output  froi 
state's  metal  mines  will  exceed  last  year*!  The 

newly  awakened  interest  In  metal  mininn  has  be 
for  the  revival  of  numerous  old  camps  that   I 
imam   for  a  decade  or  more. 
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Portland's  New  A»»iiy  Offiee  at  Colorado  City  has  been  com- 
pleted, replacing'  the  one  destroyed  by  fire  some  time  ago. 
This  office  is  said  to  be  one  of  the  most  complete  plants  of  its 
sort  in  the  west.  The  company  is  progressing  with  the 
construction  of  its  large  sampling  works  at  the  Independ- 
ence mine  at  Victor,  although  considerable  delay  has  been 
experienced  by  labor  difficulties  in  eastern  factories  that  are 
furnishing    equipment. 

Yindicntor'M  Flotation  Mill  which  is  being  erected  at  Gold- 
field  (Cripple  Creek  district)  is  nearly  completed  and  operations 
will  probably  begin  about  the  latter  part  of  October  with  an 
initial  daily  capacity  of  from  350  to  500  tons.  The  mill  occu- 
pies the  site  of  the  defunct  LaBella  Power  Co.'s  plant.  Plans 
are  made  for  gradually  enlarging  this  plant  to  an  ultimate 
capacity  of  1,500  tons  daily.  The  mine  dumps  of  this  com- 
pany are  estimated  to  contain  3.000,000  tons  of  rock  carrying 
from  $2  to  $3  per  ton  in  gold  which  it  is  proposed  to  put 
through  this  mill,  mixing  it  with  fresh  low-grade  ore  from 
the  mine. 

MIDAS.  NKV Sept.  27 

Reduced  Milling  Charges  by  the  Elko  Prince  mill  has 
brought  a  more  optimistic  feeling  in  the  Gold  Circle  district. 
Milling  rates  have  been  reduced  $1  per  ton  for  all  grades,  and 
a  return  of  92%  instead  of  85  <4  is  now  made.  Paul  Ehlers 
is  sending  about  SO  tons  of  ore  to  the  mill  from  the  June  Bell 
lease  and  Noble  &  Stone  have  about  30  tons  ready  for  a  mill 
run.  A  matter  of  interest  is  the  consolidation  of  the  Missing 
Link  and  Rico  groups  into  the  Midas  Merger  Mines  Co.  Nu- 
merous shipments  have  been  made  both  to  the  local  mills 
and  to  the  smeltery  at  Murray,  Utah.  Leasers  have  been  oper- 
ating in  these  properties  for  some  time  but  it  is  expected  that 
company  work  will  soon  be  begun  under  the  direction  of  Supt. 
M.  J.   Paisley. 

MORENCI,  ARIZ. — Sept.  28 
Arizona  Copper  Co.'s  Clay  Mine  Is  Idle  at  present  on  ac- 
count of  a  fire  which  started  in  a  working  stope  Saturday 
night,  Sept.  24,  and  which  has  not  yet  been  extinguished. 
The  origin  of  the  fire  is  unknown,  but  it  is  thought  it  was 
caused  by  a  burning  candle  left  in  contact  with  timber.  The 
existence  of  the  fire  was  not  known  until  the  shift  went  on 
Monday  morning  at  7:30  o'clock,  as  the  mine  was  down  Sunday 
and  nobody  passed  through  it.  The  stope  is  worked  by  a 
slicing  system,  therefore  a  great  lot  of  old  timbers  is  left 
in  it,  and  by  the  time  the  fire  was  discovered,  it  had  gained 
such  headway  that  it  was  impossible  to  check  it  without  bulk- 
heading  off  all  the  rest  of  the  mine.  This  is  being  done  as  fast 
as  the  helmet  men  both  of  the  Arizona  and  the  Detroit  com- 
panies are  able  to  do  it,  and  it  is  thought  that  within  24  hr. 
more  they  will  have  the  stope  cut  off  entirely  from  the  rest  of 
the  mine.  Normal  operations  may  then  be  resumed.  D.  A. 
Langley,  a  young  mining  engineer  who  was  secretary  to 
Peter  B.  Scotland,  general  superintendent  for  the  Arizona 
company,  lost  his  life  on  Monday  in  gas  on  the  second  level, 
which  is  two  levels  below  the  fire,  it  being  on  and  above  the 
adit.  Mr.  Langley  was  coming  from  Metcalf  or  Coronado  on 
the  second-level  haulage  road,  which  was  not  known  to  be 
gaseous  at  that  time.  The  gas  from  the  fire  also  penetrated 
the  Copper  Mountain  and  the  Ryerson  mines  of  the  Detroit 
company  in  dangerous  quantities  in  some  places,  but  was  soon 
bulkheaded  off.  The  only  production  interrupted  was  that  of 
the  Clay  mine  itself  and  that  of  the  Coronado  mine,  the 
latter's  ore  being  ordinarily  brought  to  Morenci  via  the  sec- 
ond-level haulage  road  mentioned  above. 

HOI  GHTOIf,  MICH Sept.  29 

Developments  in  the  Osceola  Lode  in  the  most  southerly 
extensions  of  the  drifts  from  the  Osceola  mine  have  recently 
engaged  local  attention.  These  extensions  run  into  the  La 
Salle  property  and  the  grade  of  the  rock  opened  is  the  best 
ever  found  in  this  branch  of  the  Osceola  lode.  The  operations 
on  the  La  Salle  property  have  been  continued,  in  a  limited 
way,  all  this  year,  as  they  were  last  year.  They  were  profit- 
able, notwithstanding  the  comparatively  small  amount  of  cop- 
per taken  out  and  the  low  percentage  obtained  per  ton  of  rock. 
The  rock  was  stamped  at  the  Franklin  mill.  But  the  open- 
ings on  the  La  Salle  property,  have  never  been  looked  upon  as 
promising  for  the  future  of  the  mine.  The  showing  of  nine 
pounds  per  ton  is  too  small  to  operate  profitably  excepting 
under  abnormal  conditions.  However,  all  of  the  work  done 
on  the  La  Salle,  since  the  Calumet  &  Hecla  took  over  the  Te- 
cumseh  and  other  property  which  became  part  of  the  La 
Salle,  has  been  confined  to  the  Kearsarge  amygdaloid,  which 
apparently  dwindled  considerably  in  content  at  this  point.  Last 
year  the  old  Osceola  extended  southerly  drifts  from  No.  6 
shafts  to  the  La  Salle  boundary  and  mined  its  best  rock  there. 
Last  week  another  extension  to  the  boundary  was  made  and 
the  showing  was  even  better.  Of  course,  for  the  La  Salle  to 
operate  in  this  territory  means  either  a  working  contract 
with    Osceola    and    a    long    lateral    haulage    and    nearly    a    mile 


hoist  afterward  or  development  by  new  shafts  from  the  La 
Salle  surface,  so  that  no  immediate  advantage  to  La  Salle  is  in 
sight.  But  the  Osceola  developments,  in  this  old  Osceola  lode, 
are  of  particular  advantage  as  showing  a  possible  future  for 
La  Salle  on  a  lode  hitherto  considered  of  questionable  merit. 
Versatility  of  the  Copper  Miner  in  the  Lake  Superior  dis- 
trict was  illustrated  when  the  strike  of  the  railway  employees 
seemed  probable.  Most  of  the  mines  here  are  served  by  local 
railways,  and  the  men  are  not  as  a  rule  members  of  the 
Brotherhood.  Calumet  &  Hecla,  Isle  Royale  and  Quincy  have 
their  own  railways,  operated  by  their  own  nonunionized  men 
— or  if  they  are  organized  their  runs  are  so  short  that  they 
would  not  be  called  in  a  strike.  But  the  mines  served  by  the 
Mineral  Range  Ry.,  a  subsidiary  of  the  Duluth,  South  Shore  & 
Atlantic  Ry.,  were  ready  to  go  on  strike.  The  injustice  of  a 
force  of  130  men,  constituting  the  train  crews  on  these  ore- 
hauling  lines,  forcing  8,000  or  more  mine  employees  into 
idleness  for  their  demand  for  an  increase  in  pay,  when  thej 
already  receive  higher  pay  than  the  average  mine  employee, 
did  not  appeal  to  the  miners.  To  be  fair  with  railway  men 
so  involved,  none  of  them  wanted  to  strike,  few  of  them  at- 
tempted to  justify  the  strike  and  did  not  intend  to  strike 
except  as  a  matter  of  sticking  to  the  fellow  railway  unionists. 
But  unless  the  rock"  from  the  mines  is  hauled  away  with 
facility  it  is  quite  impossible  to  operate  any  copper  mine  to 
capacity.  Some  of  the  men  might  be  utilized  to  help  in  ad- 
vancing underground  openings  and  some  might  be  placed 
in  other  mines  not  damaged  by  the  strike.  When  it  looked  as 
if  the  strike  would  come  and  orders  to  strike  actually  were 
received  the  officials  of  the  Mineral  Range  were  astonished  to 
find  applications  for  railway  jobs  from  100  former  railway 
men  who  wanted  jobs  back  again  and  these  applications  came 
without  solicitation.  A  hurried  canvass  of  one  mine  showed 
200  men  with  railway  experience  and  every  man  was  willing 
to  go  to  work  to  help  keep  the  8,000  other  mine  employees  on 


the 


jobs 


JOPLIX — Sept.  30 

Inefficient  I  se  of  Powder  in  this  district  was  charged  by  a 
representative  of  the  du  Pont  company  in  an  address  before  a 
meeting  of  mine  operators  during  the  last  week.  Operators 
were  informed  if  they  would  use  lower  grade  powders  with 
higher  grade  detonators,  they  would  get  as  good  results  as 
they  were  obtaining  with  high-grade  powders  with  low-grade 
detonators,  and  powder  bills  would  be  considerably  decreased. 
He   also   advised    that   all   holes   be    tamped. 

Settling;  of  Slimes  in  Joplin  mills  has  been  the  subject  of 
considerable  study  by  the  Dorr  representative  in  this  dis- 
trict, Charles  W.  Burgess,  and  further  improvements  in  this 
department  are  expected.  Mr.  Burgess  recently  sent  to  the 
company's  laboratories  at  Denver  a  representative  assort- 
ment of  slimes  from  local  mills.  He  left  Sept.  29  to  conduct 
experiments  to  determine  settling  rates  of  the  different  slimes. 
During  the  last  year  about  40  thickeners  have  been  installed 
in    this   district. 

TORONTO — Sept.  30 

(■old  Discovery  is  reported  near  Bourke's  station  at  mile- 
age No.  184  on  the  Temiskaming  &  Northern  Ontario  Ry.  A 
settler  named  Anderson  in  clearing  his  farm  uncovered  a  wide 
vein,  with  visible  gold,  extending  across  his  property.  A  rush 
of  prospectors  to  the  district  has  begun. 

Metal  Production  in  Ontario  for  the  first  half  of  1916  was 
much  larger  than  in  the  corresponding  period  of  last  year,  ac- 
cording to  returns  to  the  Ontario  Bureau  of  Mines  by  the 
metalliferous  mining  companies  of  the  province.  The  output 
reported  was  gold,  235,060  oz  ;  silver,  10,267,743  oz. ;  copper,  me- 
tallic, 77,795  lb.:  copper  in  matte,  11,426.5  tons;  nickel  in  matte. 
20,651.5  tons:  nickel,  metallic,  13.933  lb.;  cobalt,  metallic. 
121, S17  lb.;  cobalt  and  nickel  oxides,  401, 40S  lb.;  molybdenite, 
concentrates,  12,631  lb.;  iron  ore,  SO, 698  tons;  pig  iron,  295,- 
349  tons.  If  the  present  rate  of  production  is  maintained  the 
gold  output  for  the  year  will  reach  approximately  $10,000,000 
as  compared  with  $8,500,000  for  the  previous  year.  The  Hol- 
linger  and  the  Dome  are  the  two  big  producers,  although  the 
Mclntyre  is  rapidly  increasing  its  production.  The  number  <>t 
ounces  of  silver  is  less  than  for  the  corresponding  period  of 
1915  but  on  account  of  the  higher  price  the  value  of  the  out- 
put shows  an  increase  of  $1,000,000.  Practically  all  the  silver 
comes  from  Cobalt  and  the  life  of  the  camp  will  be  prolonged 
by  the  introduction  of  the  flotation  system  for  the  treat- 
ment of  low-grade  ores  and  old  tailings.  The  most  important 
increase  was  in  nickel  with  a  value  of  $10,325,766  as  com- 
pared with  $7,591,000  for  the  corresponding  period  of  1915. 
and  $2,872,843  in  1914.  The  value  of  the  cobalt  and  nickel 
oxides  has  increased  about  400  per  cent,  due  to  the  opening 
up  of  new  markets  on  account  of  war  conditions.  The  total 
value  of  the  production  for  the  six  months  is  $28,631,292  as 
compared  with  $21,255,583  for  1915,  or  a  gain  of  34. 7r;.  It 
is  expected  that  this  increase  will  be  maintained  if  not  ex- 
ceeded for  the  rest   of  the  year. 
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<  ..•  hi-c  County 

BUNKER  HILL  MIXES  (Tombstone)-  Has  added  etghl 
stamps  to  mill. 

COPPER  QUEEN  (Bisbee)  -At  the  testing  plant  at  Lowell 
experiments  have  been  started  on  the  sulphiaizing  and  subse- 
quent flotation  of  carbonate  tailings   Crom   Moreno. 

BISBEE  COPPER  MINING  AND  DEVELOPMENT  (Bisbee) 
— N.w  copper  flotation  to  develop  237  aires  north  Of  th( 
Copper  Queen  holdings.  Two  churn  drill  holes  have  been  sunk 
to  1S5  and  267  ft.  respectively,  and  hoisting  equipment  capable 
of  sinking  1,000  ft.  is  to  be  used  on  propose, I  3-compartment 
shaft  on  Pauline  claim.     A.   II.   Livingston,   secretary. 

KEYSTONE  COPPER  (Johnson)— Two-compartment  shaft 
has  reached  500-ft.  mark:  in  low-grade  ore  for  over  200  ft.; 
last  15  ft.  ran  3%  copper.  Company  owns  310  acres  about  2  mi. 
from  Johnson.  Its  O.  K.  shaft  is  down  about  70  ft.  and  in 
high-grade  sulphide  ore.  Equipment  consists  of  30-hp.  gaso- 
line hoist.  28-hp.  crude-oil  engine  running  four-drill  Ingersoll- 
Rand  compressor  and  jackhamers,  used  in  shaft — sinking 
about  2\i   ft.  -per  shift.     U.   R.   Miller  in   charge. 

c.ih,   Counts 

NEW  DOMINION  COPPER  (Globe)— New  organization  of 
Pennsylvania  oil   men   has   taken   over   Mallory   property. 

Mohave  County 

NELLIE    (Oatman) — Has  cut  station  at  350-ft.  level. 

OATMAN  CRESCENT  (Oatman) — Again  .hiving  adit  to  tap 
vein  at  300-ft.  level;  in  about  450  ft. 

BIG  JIM  (Oatman) — Raising  from  400-ft.  level  to  ascertain 
upward  extension  of  big  oreshoot. 

Pima  County 

NEW  CORNELIA  COPPER  i  Cornelia)— Preliminary  leach- 
ing operations  begun  though  entire  plant  not  yet  ready. 

CORNELIA  EXTENSION  (Ajo)— Hoist ing  high-grade  ma- 
terial from  new  shaft  at  65-ft.  depth;  3  drill  holes  down  to 
depth. 

\  uvupni  County 

SILVER  BELL  (Humboldt) — Plan  to  sink  new  1.000-ft. 
shaft;   electrical   machinery  to  be  added. 

ARIZONA  &  ARKANSAS  (Jerome)— Unwatered  and  will 
resume  operations  as  soon  as   machinery   arrives. 

COMMERCIAL  COPPER  (Copper  Basin)— Will  resume 
shipments  to  LTnited  Verde  smeltery  at   Clarkdale. 

VENTURE  HILL  i  Jerome) — A  3-ft.  vein  malachite,  con- 
taining also  native  copper,  struck  in   tunnel  275  ft. 

JEROME  VICTOR  (Jerome)— The  1.200-ft.  shaft  and  all 
workings  unwatered.  Will  extend  west  crosscut  on  bottom 
level. 

OCTAVE  (Wickenburg) — Will  now  resume  operations  alter 
expert  examination;  27-in.  vein  said  to  average  $10  a  ton  for 
270  ft. 

UNITED  VERDE  EXTENSION  (Jerome)— Winze  being 
sunk  from  1,400  to  1,600-ft.  levels  opened  big  flow  water  at 
115-ft.  point. 

BIG  LEDGE  DEVELOPMENT  (Huron)— No.  2  shaft  sunk 
147  ft.  farther  to  level  of  lower  tunnel;  sinking  new1  Le  Due 
shaft,  S00  ft.  south. 

ARIZONA  SAMPLING  AND  REDUCTION  (Wickenburg) — 
New  company  will  burld  custom  sampling  mill,  and  a  concen- 
trator of  50  tons  daily  capacity. 

CONSOLIDATED  ARIZONA  SMELTING  (Humboldt)— Con- 
sidering addition  new  furnaces:  concentrating  and  sampling 
plant  destroyed  by  fire  now  rebuilt. 

JEROME  VERDE  (Jerome) — Sandstone  formation  reached 
in  enlarging  700-ft.  shaft  from  one  to  three  compartments: 
new  electric  pumps  easily  handling  all   water 

GREAT  WESTERN  SMELTERS  CORPOR ATI' 'X  (Mayer)— 
Issuing  $250,000  in  bonds  to  remodel  old  Tread  .veil  smeltery 
and  may  add  another  furnace.  Will  smelt  ores  from  Big  Ledge 
Development   Co.,    with    which    smelting    company    is    allied. 

c.LADSToXE-McCABE  (McCabe) — These  mines  to  be  re- 
opened at  once  by  C.  M.  Garrison  and  associates,  of  New  York. 
Ore  <an  be  shipped  within  six  weeks,  as  all  mining  machiner; 
is  in  place. 

DUNDEE-ARIZoNA  (Jerome) — Work  suspended  pending 
arrival  adequate  pumps  to  handle  water  struck  150-ft.  point: 
during  shutdown  60-hp.  engine  will  replace  present  one  oi 
25  hp.  and  larger  compressor  will    be   installed. 

GREEN    MONSTER     (Jerome)  —  Plans    to    sink     two     150-ft 
shafts    on    Amazon    &    Missouri    claims;    the    George    tunn. 
the    Cliff    claim    has    been    cleaned    out    and    track    laid    to    the 
elbow  about  N00   ft.:   two  crosscuts   being   made   from    Revenue 
tunnel;  6,000-ft.  pipe  line  laid  to  Cliff  Creek. 

VERDE     COMBINATION     COPPER      (Jerome)— At      > 
meeting  of  stockholders.  John  L   Dyi  i     oi    El   Paso,  was  elected 
president:   Alfred    P.   Kerr,    of   El    I'aso.    vice-president;    abovi 
officials  and  R.  M.   Dudlev.   W.   X.   Richards,   John   S.   Eberman, 
J.  C.  Callaghan  and  James  M.  Layman  comprise  the  direi  I 

Yuma  County 

UNITED  MINES  (Plomosa) — Bought  13  claims  from  .1  C, 
Denton  for   $1S,000. 


itl.iriiiiM  \ 
Vniador    COUntJ 

,      glGHT     PRODUCING     GOLD     MINES    of    Amai 

loi  •  .1  dui  ing   i  hi    wi  •  k  ol  Sept  22  on 

E?r?sal  ."'    '" owners    to   discuss    wag.-    scale    with    I 

itlon    ol     Laboi       Th(     union    numbi  re    about    100 

about   hall   oi    whom   wen    oi ed  to  thi      I 

;■  '"•  ■"''"'■    '  I    '!"""    dui  Ing  .    onaul 

Kennedy,    South    Eureka,    Central    Eur. 

Measure,    Hunker    Hill    and    Fremont.      The    Plymouth    Con 
sohdated  was  closed   foi    a   few  shifis.  but   resumed  op- 
on   petition   ot    the   mmeis.     The    Keystone   did   not    clo 
cause    a    premium    of    25c    per    rl  sing    paid    for    rapid 

development.  (  onsolidated  Amador  continued  unwaterlr, 
'•pairing  shall  ami  for  that  work  was  paving  an  extra 
per  day. 

PLYMOUTH  CONSOLIDATED  (Plymouth)— Newly  Installed 

Nor. II. cm    cl.-ciiic    hoist     has    oapacil  .,th,    dOUble- 

drum  <.  n.  , i, ;,, ,,,.,.  grooved  for 

•'•""(l    ft.    oi    l%   in     rope;    hoist    provided    with    Welch    • 
stops;  shipping  weight,  exclusive  of  electrical  apparatus,  220, 
000  lb.     First  1,520  ft.  of  shall   is  vertical,  then  inclined  at   60 

BUNKER   HILL   i  Vmadoi    Citj  i     Shaft    lined   n  Ith  i  oi 
to  depth  oi    22..   n      This   Improvement    practically   completed 

when    g.n.ral    strike    «as   called;    one    man.    retained    on    finish- 
ing   work   on   the   second  day   of  the  sink.-,    was   badlj    bi 

by   strikers   as    he   can ft'  shift    at    11    p.m.      This 

cn\.-d   about    four  years  ago  lock  o,         .,,,. 

workings  for  al 

<*alaveraN  County 

PIONEER    (Angels    Camp) — CrOSSCUtting    and    drifting    .lis 
continued  and  sinking  now  in  progress;  shaft  will  be  dee] 
to   500    ft. 

MOUNTAIN  KING  (Hodson)-  -T.  Silva  killed  at  BOO-ft  li  irel 
by     explosion    of    a     miss.. I     hole     on     Sept.     1ft;    anothei 

severely    injured. 

Colusa  County 

BOGGES  QUICKSILVER  (Williams)— New  oil-burning  fui 
nace    being    installed;    stated    that    saving    of    -5100 
will    result    from    substitution    of    Oil    for    wood.       Mont  hi 
put   reported   at    80   Basks. 

t  1,1.. noi..  County 
CHKo.ME    DEPOSITS  on    the   Pilliken   place   on   Negro   Hill 
owned  by   Hill  &    Hobler,    reported  sold   to  Noble  Electrb 
Co.,   operating  smelterj    at    Heroult,   Shasta   County.     Ore   will 

he  hauled  on   motor  truck   to   Folsom   for  shipment  by  rail. 

Glenn   County 

CHROME  DEPOSITS  near  Fruto  said  to  have  been  worked 
out,  so  far  as  high-grade  ore  is  concerned,  and  property 
closed  pending  prospecting  for  new  deposit  or  continuan.  •  ol 
old  one. 


Co 


It  J 


saxta  ROSA  (Keeler)  Hauling  ore  from  mine  to  railroad 
with  caterpillar  tractor  and  five  trailers,  capacity  25  tons 
per  trip:  1.500  sacks  ahead  of  teams  necessitated  adoption 
of  caterpillar  'Company  employing  to  men;  23  working  on 
15  leases;  most  leasers  working  from  surface  by  undei 
stoping;   ore   high-g 

Kern     County 
SERIES    OF     FIRES    at     RandSbUrg     Sept     17;     incendiarism 
suspected.      Reward  of  about   (300  offered   foi   conviction  of  in- 
cendiaries.     Buildin  .1   or  damaged   were   owne. 
Judge  B.  D.  Maginnis,  Dr.  O.  L.  Cochrane,  O.  !•".  Ranald),  David 
Thompson    and    Mr.    Han1' 

Nevada   County 

DELHI    (Nevada    City)-    Unwatering    shaft:    water   lowered 
point,    making    50    ft.    per    week;    shaft    500    ft.    deep 
rty  111  Columbia   Hill  district,  formerly  owned  by  St 
hard   Mining  Co..   now  being   financed    bj    Nevada   City   men. 

Placer   Count* 
DREDGE   PROSPECTING  bj    the  Guggenheima  reported  on 

north    fork    of    A rican    River    near    Codfish    Canon:    ground 

said  to  be  the  Pond  claim  and  ;";  mi.  of  river  bed  owned   b 

well   Dunlap;    lower  pari  aid   returns  in 

earlj    1 

San  Bernardino  County 
VI11I. l.\    (Atolia)— Has  :!(>  men  at   work  in  Churchill 
,,  ,,1   mill  not   resumed. 

Siskiyou  County 
McKEEN   (Callahan) — New   mill  and   other   1   acb 
be  installed  ai   this  old  producer,  now  operate. 

Tuolumne  County 

SPRINGFIELD     TUNNEL      (Columbia) — Rich 

ported   111  ground   purchased   from   Ranch  Mining  Co. 

SWADLY     (Soulsbyville) — Bonded    to    San    Francl 
win.   1  compressor  and  begun   d< 

llllill. 

XEW    YORK     1  Sonera)-  The     ftO-ft.     tunnel    '■ 

■  r   Bide   of  the  hill   to  a  point   25 
oration.     Property  in  East  belt  of  fhe  Mothei 
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COLORADO 
lioulder  County 

BOULPUR  TUNGSTEN  PRODUCERS'  special  committee 
met  in  Boulder  Sept.  13  to  draw  up  brief  stating-  reasons  why 
tungsten  industry  should  have  protective  tariff.  Further 
steps  will  be  taken  later. 

UP  TO  DATE  (Boulder) — Recent  development  opened  rich 
silver-gold-copper  ore. 

FAIRFAX  (Salina) — Fortune  vein  cut  and  streak  ofsylvan- 
ite  ore  opened.     Work   in  progress  on  all  four  levels. 

HERALD  i Boulder) — Leased  from  John  Yates  by  Heam-  & 
Withrow.  Larger  hoist  will  be  installed  and  shaft  sunk  addi- 
tional 100  ft. 

BISMARCK  (Caribou) — Bonded  by  Fred  Carlson  and 
August  Wilimzik.  Opened  S-in.  streak  of  40-oz.  silver  ore. 
Main   tunnel  advanced   300   ft. 

AMERICAN  (Boulder) — Mine  will  be  reopened  and  flotation 
plant  installed.  Property  once  producer  of  high-grade  gold- 
telluride  ore.     Ore  of  milling  grade  left  in  mine. 

UNITED  STATES  GOLD  CORPORATION  (Boulder) — New 
pumping  plant  being  installed.  Winze  below  fourth  level  will 
be  unwatered  and  sinking  resumed.  High-grade  ore  opened 
in  this  winze  but  was  followed  by  cutting  of  water  course 
which  forced  temporary  suspension.  Same  oreshoot  opened  on 
500-ft.   level   by   recent   development. 

Clear   Creek    County 

PITTSBURGH  (Breckenridge) — Shaft  unwatered  and  re- 
timbered.      Crosscutting    under    way. 

BULWER-STANDARD  (Breckenridge) — Good-grade  gold- 
silver-lead    ore    being    mined.      Shaft    50    ft.    deep. 

COHOMACK  (Breckenridge) — Mill  running  on  ore  from  the 
Puzzle  dump.  Two  cars  concentrates  shipped  recently.  Puzzle 
mine  also  shipped  car  smelting  ore. 

CAPITAL  (Georgetown) — Recent  strike  of  gold-bearing 
luartz  richer  than  first  anticipated.  Two  feet  of  quartz  on 
hanging-wall  of  vein  stoped  shows  free  gold  in  wires  and 
flakes.  Strike  made  in  Hanson  and  Walthers  lease  at  raise 
No.   15   west. 

LAMARTINE  (Freeland) — Taken  over  by  Broderick  Mining 
Co.  Extensive  development  planned  under  management  of 
I.  W.  Clokey.  A  150-ton  mill  may  be  built  near  portal  of  old 
Lamartine  tunnel.  Flotation  will  be  used.  Old  dump  esti- 
mated at  50.000  tons  will  be  treated. 

Lake  County 

GOLD  STRIKE  ON  RED  MOUNTAIN  in  Twin  Lakes  region 
made  recently  by  Mock  and  Hartman.  Buildings  being  con- 
structed and  work  will  be  continued  all  winter.  Reported  a 
second  strike  made  on   Bowerman  group  in  same  district. 

HIBSCHLE  (Leadville) — Surface  plant  formerly  at  Walcotl 
shaft  moved  to  this  property.  Walcott,  Coronado  and  Hibschle 
under  lease  to  otto  Thum  and  others.  Heavy  flow  of  water 
in   Walcott   workings    prevented    working    through    that    shaft. 

San   Juan    County 

MEARS-W1LFLEY  MILL  (Silverton) — Plant  completely 
overhauled:  is  now  operating  on  three  shifts. 

HIGHLAND  MARY  (Silverton) — Developing  on  two  shifts. 
Ore  shipped   to  North  Star  mill.      J.   H.   Slattery,   manager. 

REWVILLE  (Ironton) — This  Red  Mountain  property  is  be- 
ing developed  by  Hoffman  and  Flinn.  New  mine  boarding 
house  completed. 

SILVER  LEDGE  (Chattanooga) — Being  developed  under 
management  of  Philip  Sartore.  Mill  running  on  day  shift 
making  lead  and  zinc  concentrates,  shipped  to  Durango 
smeltery. 

KITTIMAC  (Silverton) — Crushing  plant  at  mine  being 
overhauled  and  cribbing  constructed  to  protect  tramway 
against  snow-slides  during  coming  winter.  Mill  will  be  in 
operation  soon    with  new  flotation   equipment. 

ELK  MINING  AND  MILLING  (Silverton) — Contract  to  ad- 
vance tunnel  500  ft.  nearly  completed.  Company  contemplat- 
ing installation  of  compressor  and  machine  drills  to  expedite 
development;  property  in  Cement  district;  J.  J.  Cusick  in 
charge. 

San  Miguel   County 

MATTERHORN  MINING  AND  MILLING  (Butterfly)— The 
4.000-ft.   crosscut   being    retimbered    preparatory    to   advancing 

'■.IHI     ft. 

CLIFF  DWELLER  (Norwood) — Leased  by  G.  G.  Galloway 
to  Gibbs  and  associates  who  are  developing  a  12-in.  vein  of 
shipping  ore. 

SILVER  BELL  (Ophir  Loop) — Two-compartment  raise  from 
tunnel  level  has  broken  through  into  sixth  level,  having  been 
extended  S2S  ft.  on  the  vein.  Underground  exploration  will 
continue  under  F.  E.  Trumble. 

IDAHO 

Blnlne  County 

MASCOT  (Hailey) — Ore  opened  beyond  faulted  zone  for- 
merly worked  and  flotation  plant  may  be  erected. 

Elmore  County 


Shoshone  County 

COPPER  KING  (Mullan)— Diamond  drill  in  480  ft.  from 
■  vest  drift  of  lower  tunnel  cut  lead-copper  vein.  Crosscut  will 
lie  run  to  orebody  about  400  ft.  from  drill  hole  and  will  then 
Irift  toward  latter.  D.  K,  McDonald  and  other  Spokane  men 
mterested;   H.  W.   Ingalls,   secretary. 

SUNSHINE  (Missoula,  Mont.) — Ingersoll-Rand  compressor 
and  drills  being  installed  to  continue  crosscut  adit  to  get  450 
ft.  additional  depth  on  the  Toughnut  orebody.  Consolidation 
with  other  Beaver  Creek  properties  under  consideration  but 
will  not  include  Ttay-Jefferson,  as  reported.  Dr.  E.  G.  Ellis, 
treasurer. 


Ullllll.  \\ 
Iron 

SUNDAY  LAKE  i  Wakefield) — A  Greene  economizer  and 
automatic  stokers  are  being  installed.  A  30-ft.  addition  has 
been  made  to  the  boiler  house.  About  40,000  tons  of  ore 
averaging  Horn  37  to  40%  shipped  from  stock  piles.  Ores  of 
higher   grades  also   moved. 

WAKEFIELD  (Wakefield) — New  pit  "C"  to  be  opened  short 
distance  from  main  pit..  Overburden  will  be  moved  by  hydrau- 
lic method.  Is  65  ft.  deep:  about  600.000  cu.yd.  will  be  moved. 
Some  ore  will  be  taken  up  inclines  on  side  of  pit;  remainder 
will   be  milled.     Owned  by  M.  A.  Hanna  Co. 

EUREKA  (Ramsey) — Sixteen  new  company  houses  are  to 
be  built  this  winter.  Concrete  foundations  now  being  put  in. 
A  new  first-motion  steam  hoist  to  be  purchased  for  No.  2  shaft, 
not  in  use  now.  New  orebody  found  in  the  western  portion 
of  mint — not  a  continuation  of  Anvil  orebody.  Drill  hole  will 
1>e  put  down  1,100  ft.  from  surface  to  prospect  for  Anvil 
ex  i  ension. 

MINNESOT  \ 

Cuyunn   RnnKc 

TOD-STAMBAUGH  CO.  (Rivertou) — Optioned  lands  ad- 
jacen!  to  Rowe  mine,  with  intention  of  stripping  the  property. 
Company  also  has  option  on  lands  in  the  manganiferous  belt, 
held  by  Gopher  Iron  Co. 

THOMPSON  (Crosby) — First  Cuyuna  Range  ore  from  a 
state-owned  property  shipped  Sept.  26.  when  50  tons  were 
loaded  from  a  state  forty,  leased  to  Inland  Steel  Co.  The  forty 
will  be  stripped  and  become  a  part  of  the  Thompson  pit, 

Mesabi  Range 

HARTLEY  (Chisholm)— Stripping  started.  One  shovel  and 
two  locomotives  working.  No  shipments  will  be  made  until 
spring. 

HOLLAND  (Biwabik) — The  30.000-ton  stockpile  purchased 
by  John  A.  Savage,  of  Duluth,  and  is  being  shipped.  Mine  idle 
for  several  years. 

BESSEMER  (Franklin) — Three  shafts  are  to  be  opened.  .1. 
S.  Lutes,  of  Duluth,  has  control.  Was  operated  from  1002  until 
recently  by  Republic. 

DONNER  MINING  CO.  (Hibbing) — Mining  department  ol 
Don ner  Steel  Co.  has  lease  from  Alexandria  Iron  Co.  on  four 
40-aere  tracts  west  of  Hibbing,  known  as  the  St.  Anthony 
No.    1   and  No.   2  mines. 

CHISHOLM  (Chisholm) — Production  will  be  started  shortly. 
Ore  will  be  trammed  to  "B"  shaft  of  the  Monroe  property. 
Hoist  now  being  installed  at  Monroe.  Concreting  being  car- 
ried   on    in    Chisholm    shaft.      Will    not    be    in    commission    until 


fir 


MISSOURI 


Joplin    District 

WHITE  OAK    (Cave  Springs) — Planning   custom  mill. 

ST.  REGIS  (Joplin)— Opened  rich  disseminated  formation 
at   new   property   at  Chitwood.     New   mill  started. 

MONTREAL  (Century,  Okla.) — Framework  of  new  mill  up; 
machinery    to    be    installed    soon.      Sinking    shaft. 

A.  It.  G.  (Duenweg) — New  400-ton  concentrating  plant 
started.  All  machinery  on  concrete  foundations.  Separate 
steam  engine  operates  slime  department  and  electric-light 
plant.  Mining  at  200  ft.;  only  one  shaft  now  complete,  but 
second    to   be    ready    soon.      Concentrates   run    about    63%    zinc. 

Northern  Arkansas 

EUREKA  HOLLOW  (Tomahawk) — New  mill  contract  let 
to  Joplin  contractor. 

WHITE  EAGLE  (Rush) — Compressor  installed;  track  from 
tunnel    to    mill    completed    and    mill    in    operation. 

BONANZA  (Buffalo) — Sold  100  tons  of  its  reserve  concen- 
trates to  Fort  Smith  Spelter  Co.  which  so  far  has  not  been 
able  to  get  the  500  tons  per  month  desired   from  this  district. 

MONTANA 

Lewis  and   Clark   County 

THOMAS  CRUSE  MINING  AND  DEVELOPMENT  CO.  (He- 
lena)—  Executors  of  Thomas  Cruse  estate  have  transferred 
Franklin  mine  in  Scratch  Gravel  district,  near  Helena,  to 
this  new  company.     Richard  Cruse,  president. 

Silver    Bow    Comity 

DAVIS-DALY  (Butte) — Colorado  orebody  opened  for  450  ft. 
on  2,500  level  where  Hesperus  vein  has  been  identified.  Average 
width  12   ft.,  carrying  5  to  7%   copper. 

BULLWHACKER  (Butte)— At  depth  of  110  ft.  a  crosscut, 
run  60  ft.  from  glory  hole,  opened  body  of  rich  copper  ore. 
Leasing  company.  Management  planning  to  sink  shaft  to  200 
level  and  crosscut  for  orebody  just  opened. 

l.A  FRANCE  (Butte) — Atlantic  Mines  Co.  which  took  over 
this  silver-zinc  property  three  years  ago  did  not  succeed  in  its 
exploitation  and  will  sell  the  property  at  public  auction  Nov.  1. 
Anaconda  is  stated  to  have  offered  $10  per  share  and  interest, 
plus  the  $250,000  which  Atlantic  spent  in  the  exploitation. 

NEVADA 

Esmeralda  County 

CHAMPS  D'OR  GOLD  (Hornsilver) — Dunfee  lease  resumed. 
Some  ore  will  be  shipped  but  plan  is  to  block  out  sufficient  ore 
to  warrant  mill. 

JUMBO  EXTENSION  (Goldfield) — Optioned  Kanrohat  mine 
in  Jefferson  Canon,  about  6  mi.  from  Round  Mountain,  Nye  Co. 
Contracts  let  for  .preliminary  development. 

GOLDFIELD  CONSOLIDATED  (Goldfield) — Final  August 
figures  were:  Net  realization,  $18,211  from  17.300  tons;  net 
costs.  $7.43  per  ton,  including  64c.  for  construction. 

PALMETTO  CONSOLIDATED  (Goldfield)— For  six  months 
10  men  have  been  developing  claims  of  old  Palmetto  Mining 
Co.  on  south  slope  Palmetto  Mountain  about  35  mi.  south- 
west.     Some   ore    being   stoped. 
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.  :UOOM  (Pioche)      Regular  shipments  continue   via    [ndian 
Springs  station.   60  ml.   from   mine.      Road   being   improvei 
expect  to  haul   30   tons   per   trip   with   "Cat"  and   si\    ti 
Ore  curries  about   609!    lead  and   20  oz.  silver. 

I.yon    Count) 

MASON    VALLEY    MINES    (Mason)      New    offering    of    200.- 
niiii  shares   t.>   stockholders   at    $5,      Has  acquired   Gray    Eagle 
p    of    M    claims    a(     Happj     Camp    in    Siskiyou    Countv, 
Calif.,  developed  bj   John   B.   Parish  and  F.  II.   Dakln. 

Vye    <  ou.it, 

TOMU'.MI  ORE  PRODUCTION  foi  week  ended  Sept.  2:: 
was  i'.r.es  tons  valued  al  (198,104  compared  with  9.247  tons  for 
week  previous  Producers  were:  Tonopah  Belmont,  3.094 
i,, us;   Tonopah    Extension,   2,200:   Tonopah    Mining,    1.950;   Jim 

Butler,    1. :    West   End,    831;    Rescue   Eula,    213;    Halifax,    162; 

.  North  Star.  .".I;   miscellaneous   64   inns. 

Slorey    Count) 

ANDKS     i  Virginia)      Saved     In    ,-a  r>     i |,\  ,-lopmcnt     on 

:::,»  level. 

MEXICAN  ( Virginia)—  Old  wesl  crosscut  2.500  level  re- 
opened and  repaired  60  ft.  to  lTn-ft.  point.  Mill  crushed  146 
tons   custom   ore,   average   $15.:!);. 

SIERRA  NEVADA  (Virginia)— Raise  in  northwest  drift, 
2,400  level,  advanced  12  ft.;  saved  32  tons,  average  $21.  Saved 
41  tons  from  south  boundary  stope,  average,  $8.98  .North 
drift    2,500   level   repaired    20    ft.    to    the    280-ft.    point. 

UNION    CON.     (Virginia)— Shipped     446     tons     to     Mexican 
mill,    gross    value    about    $6,701).      Extracted    ::72    tons    from 

2.400     and     2..r.l)0      stopes     and     development      work;      3 ns 

averaging  $14.40;  41  tons.  $14. 5S;  65  tons.  sin. 72;  27  tons.  $9.78; 
nI  tons.  $13.60;  126  tons,  $17.76.  Wesl  crosscut  from  2,600 
station,  joint  Union-Sierra  Nevada  winze,  advanced  10  ft. 
Continued   repairs   in   the   2,700   winze. 

TENNESSEE 

TENNESSEE  ZINC  CO.   (New  Tazewell)— Has  repaired  mill 
ml   is  again   operating  its  mine  on  Straight    Creek,   Claiborne 
County.      I..    I..   Hristow.   manager. 

TENNESSEE  COPPER  (Copperhill) — Readjustment  of  com 
pany's  affairs  proposed  on  basis  of  doubling  capital  stock,  new 
shares  to  be  offered  to  shareholders  at   $16.     Adolph    Lewisohn 
may   become   president. 

TEXAS 

CHISOS  MINING  (Big  Bend)— Recently  shipped  carload 
quicksilver  valued  at   $25,000. 

UTAH 
Box    Elder    County 

LAKEVIEW  MINING  (Saline)— Shipped  six  cars  of  zinc 
and  lead  ores  in  August.  Leasing  system  adopted,  In  sets  of 
lessees,  employing  20  men.  Zinc  ore  shipments  ran  about 
::_"'  ,  lead  ore  ranges  from  18  to  28%.  Dividends  to  date  $121.- 
000.     S.   S.   Arentz,    manager. 

Junb    County 

TINTIC  SHIPMENTS  for  week  ended  Sept.  22  amounted  to 
1S3  cars. 

TINTIC  STANDARD  (Eureka) — Shipping  ore  opened  on 
lower  level.  Company  owns  1,800  acres,  2(ni  of  which  are  pat- 
ented. 

COLORADO  CONSOLIDATED  (Silver  City)— Drifting  lor 
400  or  500  ft. — under  contract  to  Walter  Fitch,  Jr.— will  be 
done  on  1,500  level. 

SIOUX   (Eureka) — Contract   for  sinking   shaft   to   1,( level 

let  to  Duncan  &  Allen.  Work  through  winze  being  done  at 
depth  of  675  ft.;  formation  similar  to  Iron  Blossom  at  same 
depth;  searching  for  continuation  of  Iron  Blossom  copper  de- 
posit opened  at  800  ft. 

Salt    Lake   County  ______ 

BAKER  MINING  (Salt  Lake)— Four  inches  of  silver-lead 
ore  showing  in  bedding,  on  tunnel  level. 

SOUTH  HECLA  EXTENSION  (Alta) —  Two  cars  of  good  ore 
shipped.  Main  workings  reported  to  have  How  of  3,000  gal. 
water  per  minute. 

OHIO  COPPER  (Bingham) — Stay  to  confirmation  of  fore- 
closure sale  gives  stockholders  until  Oct.  13  to  demonstrate 
ability  to  redeem  property. 

EMMA    COPPER     (Alta)— Diamond    drilling    in    old     Emma 
ground    is    affording    interesting    results:    the    second    hoi. 
ported  to  have   cut  ore,   having  been   driven    through    1 .".    it     of 
shipping   grade. 

Sun.mit    County 

PARK  CITY  SHIPMENTS  for  week  ended  Sept.  22  amount- 
ed to  2,962,379  lb.;  shippers  were  Silver  King  Coalition,  Dalj 
West,  Ontario.  Silver  King  Consolidated,  Judge  Mining.  Daly 
and  Naildriver. 

DALY  (Park  City) — Prospecting  for  continuation  of  on 
bearing  veins  of  district.  Some  comparatively  small  bodies  of 
ore  of  good  grade  opened,  and  knowledge  gained  in  regard 
to  faults  and  displacements  affecting  Ontario  vein.  Ore  of 
good  grade  also  found  in  limestone  bordering  on  Daly  vein. 
Considering  150-ton  mill  to  treat  by  concentration  and  cyan- 
idation  ore  left  in  stopes.  and  low-grade  lead-  and  zini 
phide  ore  on  lower  levels.  Shipments  week  ended  Sept.  22, 
65.260  lb. 

I'tnh   County 

EUDORA  BELL  (American  Fork) — Compressor  repaired, 
and  miners  put  on  by  Red  Cloud  Mining  Co.  operating  this 
property. 

MAJOR  EVANS    (American  Fork) — Dunk   bouses  ami   other 

improvements     complete,!.     ;in<l     development      will     tinue 

through    winter.      Will    sink    shaft.      Bight    men    employed 

PACIFIC    (American    Fork) — Another    car    high-grade    sil- 
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,",","•'',"•     13-74;     Itighi   ..(-Way,     43.71;    Tr,  Ehewey,    38„S      total 
Cobalt    proper    1,583.32    tons;    Case}    Cobalt     (New     Liskeard) 
30.46  tons;    Mlllei    Lake  O'Brien    (Elk   Lake),   28.80:  total 
ore    shipments,    1.642.58    tons.      Nickel   .  ,  |,,., 

quois  Junction  ).  672, 1 .".  tons. 

DAVIDSON    (Porcupine)— Main   vein   35   it.    wide 100-ft 

l,wl-    Sti n    level  and  cross-cutting  atari 

'     ,    'J,sl,',il:AT ",N'.,:"T-»    .Porcupine)— New   company    t 

ate  Shillington    Richardson   property   mar  the   Hollli 

TASH-ORN    (Tashota)— Compressoi 
being    installed    pn    Wells'   claim;   vein.   20    ft    wide,    found   ad 
jacent  to  King   Dodds  claim,   Kowkash. 

MAIDENS  MACDONALD  (Porcupine)— New  compressor  will 
"■  install. -.i.  .m.iei  option  to  the  i_  Rose.  Two  shafts  600 
it    apart   will  be  connected  on  100-ft.  leveL 

NIPISSING    .Cobalt)— Paying  re:    bonus  in  addition   t. 
uiar  quarterly   dividend  of  5%.     cash  on  hand  Sent  26  $i  218 
S38.   and    ore    and    bullion    $957,314;    total    $2,176,163 

KERR     LAKE     (Cobalt) — Report    for    year    ended    Aug.    21 

expected   to  show    production  of  2, SOO.ooo  oz.:   cash  and  on 

hand   about    $1, ,000.      <  >rc    reserves   practically    the   sa- 

lor    pre  v  1..11  eat 

SENECA-SUPERIOR     (Cobalt )— Declare.]    dividend    of    20, 
a    share:    government    tax    was    $15,000.      Payment    of   this   .li 
yidend    \>ill    leave   only   small   amount   in   treasury.      Mini 
been  closi  ,1  and  plant  sold. 

INTERNATIONAL  NICKEL  (43  Exchange  Place  New 
fork)  Has  taken  option  on  group  of  seven  nickel  claims 
own,-, 1  by  Reamsbottom  and  Edwards  in  Langmulr  township 
near   Frederickhouse  Lake.     Diamond  drill   will   be 

DOME    (South    Porcupine) — New  working  shaft   is   , 
to  be  completed   In  October.     During   winter   months   less   ore 
will  be  drawn  from  open  cut's  ami.  as  the  deficit   will  be  made 
up    Iron,    ore    from    lower    levels,    a    higher    grade    is    expi 

DOME  EXTENSION  (South  Porcupine)— The  deep  dia- 
mond drill   hole   was  stopped   al    2, ft.   without   cutting  the 

Dome  orebodies;  hole  changed  its  course  and  capacity  of  .  1 1  ill 
was  reached  before  passing  through  the  porphyry.  Some 
go.,, 1  ore  u.,s  cut  in  the  center  ..f  the  porphyry,  when-  it  was 
not  expect.. 1.  it  Is  Improbable  thai  anothei  deep  holi  will 
be  drilled  as  developments  In  other  sections  have  been  1 
abb-  ami  there  seems  no  doubt  of  the  option  bl  ill 
e  Min.s.  Ltd. 

\i:\\  roi  mil  \mi 

NOVA  SCOTIA  IK.pN'  AND  STEEL  c  \v.  -1  Wabana)— At  Iron 
min.s  on  Bell  Island,  underground  operations  In  the  submarine 
areas  are  more  active  than  for  some  time.  The  sinking  ol 
new  slopes  ..a. I  crosscuts  has  b  entlj  a  bad 
blasting  accident  occurred,  several  men  being  killed.  Some 
interesting  grouting  of  water  seams  in  the  back  has  I,.  .  n 
.ion,-  bj  a  machine  on  wheels  that  forces  cement  into  the 
crevices  (cement  gun  '.').  While  the  summer's  shipments  wen 
not  up  to  othei  seasons,  account  stoppage  ol  shipments  t.,  thi 
Krupps  In  German;  and  high  o<  England  and 
America,  preparations  are  being  made  for  heavy  shipment* 
when  more  vessels  :.!•'  available  Ore  is  about  ■"■"'  ir.-i.  ami 
high  in  phosphorus,  being  blocky  anil  hard.  Bethlehem  Sti  el 
Co.  has  been  a  user  but  main  consumption  has  I n  in  com- 
pany's own  furnaces  at  Sydney  and  In  the  Dominion  Iron  and 
ste.l  Co.'s  furnaces  at  same  place.  SI  in  I 
.1  bj    Ice  packs  in  Com  - 


<  I  II  \ 


REPORTED  POTASH  DISCOVERY  not  yel  authi 
American  consul  general  at  Habana  cabled  Sept.  2i 
information    obtainable    here    Indicates    report    as    to 

,-ii  not  well  founded.    Will  investigate  further." 


:IA. 


Ml    \  II   l> 

l>K     REAL     DEL     MONTE     V     PACHUC 


staff    withdrawn    in    June    1 
0  mill  on  the  I'.i.hu.a  side  is  opera! 
expected  to  start  early  in  October,    on.     dl 
Hi     that      ho 
due  to  cyanide   shortage       Rumored    that 
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Metal  Markets 

NEW  YORK— Oct.  4 

Copper  was  strong  at  unchanged  prices,  except 
that  an  advance  had  to  he  paid  for  prompt  deliv- 
ery. A  moderate  volume  of  business  was  done. 
Lead  was  quiet  and  strong.  October  delivery,  not 
previously  contracted  for,  is  scarce.  Spelter 
showed  a  rising  tendency  on  relatively  light 
transactions. 

Copper,  Tin*  Lead  and  Zinc 

Copper — A  fair  volume  of  business  was  done  at 
about  the  same  prices  as  in  the  previous  week. 
Small  sales  of  prompt  copper  were  made  at  29c, 
r.t.  A  considerable  amount  of  December  copper 
was  sold  at  27%  (a  28c,  net  cash,  New  York,  but 
it  was  only  from  one  or  two  quarters  that  Decem- 
ber delivery  was  available,  producers  in  the  main 
being  fully  sold  out  for  the  remainder  of  this 
year.  The  major  market  during  the  last  week  was 
for  delivery  during  the  first  quarter  of  1917,  all 
of  which  business  was  done  at  27c,  r.t.,  equiva- 
lent to  26%c,  net  cash,  New  York,  while  some 
business  for  January  alone  was  booked  at  the 
same  price.  Several  producers  sold  for  delivery 
in  the  second  quarter  of  1917,  acepting  26c,  r.t., 
equivalent  to  25%c,  cash,  New  York,  a  fairly 
large  tonnage  being  booked  for  that  delivery  at 
that  price.  There  were  a  few  sales  for  export, 
bui  the  major  part  of  the  business  of  the  week 
was  for  delivery  to  domestic  manufacturers.  The 
aggregate  of  sales  whereof  we  had  reports  was 
about  20,000,000  lb.,  compared  with  about  18,000,- 
000  lb.  in  the  previous  week,  the  average  realized 
on   all   business   being  about    the   same. 

Many  important  domestic  manufacturers  have 
not  yet  booked  the  copper  .hat  they  are  normally 
expected  to  require  in  the  first  quarter  of  1917, 
and  it  is  the  general  belief  among  producers  that 
the  copper  market  has  not  yet  responded  to  the 
change  in  statistical  position  produced  by  the 
recent  large  sale  to  the  foreign  governments.  A 
noteworthy  feature  of  last  week  was  some  import- 
ant buying  by  wire  manufacturers.  A  correspond- 
ent, communicates  the  following  interesting  news 
respecting  the  situation  among  the  brass  makers 
of  the  Naugatuck  Valley  : 

Copper  Sheets  continue  urn-hanged  at  37.5  fur 
hot  rolled  and  38.5  for  cold  rolled.  Wire  has  ad- 
vanced   slightly,    quotations    now    being    32®33c 

Brass  manufacturers  are  extremely  busy  and 
well  booked  ahead.  The  dearth  of  crucibles  and 
the  labor  shortage  during  the  summer  reduced  out- 
put about  33i';;  ,  and  the  pressure  of  these  accumu- 
lated demands  is  forcing  consumption  to  the  very 
limit  of  capacity.  What  with  the  lack  of  reserves 
of  electrolytic,  this  may  cause  an  acute  shortage 
for  early  delivery,  and  belated  buyers  will  pay 
through  the  nose.  Of  course,  the  important  ones 
are  well  covered;  it  will  be  the  stray  dog  that 
will  be  hit.  For  next  year's  delivery,  buyers 
are  covering  only  as  they  sell  manufactured  ma- 
terial, and  there  is  considerable  if  not  most  of 
the  copper  required  still  to  he  bought  for  first 
quarter. 

Tin — A    better    business 
foreign  delivery.     On  Oct. 

done. 

Lead — A  good  business  was  done,  but  the  aggre- 
gate, as  reported  by  producers,  was  a  trifle  less 
than  in  the  previous  week.  Prices  were  un- 
changed, and  on  the  whole  were  maintained 
stiffly,  but  there  was  some  competition  among 
producers  for  orders  at  interior  points  which 
resulted  in  trifling  concessions  in  order  to  get  the 
business.  A  little  export  business  was  done.  Lead 
for  October  delivery,  not  previously  contracted 
for.   continues    extremely    scarci , 

Spelter— This  market  improved  from  day  to  day 
on  relatively  light  transactions.  There  was  a  good 
demand  for  October  spelter,  and  producers  ap- 
peared unwilling  to  sell  it  except  on  better  terms. 
On  the  other  hand,  everybody  was  eager  to  place 
business  for  delivery  in  the  first  quarter  of  1917, 
and  some  considerable  sales  were  made  for  that 
delivery.  Sales  were  also  made  for  October- 
December,  1910.  The  business  for  delivery  in  the 
first  quarter  of  1917  was  booked  at  slightly  less 
price  than  for  the  current  quarter  of  this  year, 
but    differences    are   now   relatively    small. 

Zinc  Sheets  continue  at  the  same  price.  The 
quotation    is    $15    per    100,    k-ss    8%,    f.o.b.    Peru, 


Other  Metals 


NEW    YORK— Oct.    4 
Aluminum — Demand  is  strong  and  in  general  is 
iu  about  the  same  condition  as  last  week,  nominal 
quotations    being   01  (g  03c. 

Antimony — Market  very  dull,  with  many  sellers 
and  but  few  buyers.  Sales  reported  at  lie.  We 
quote   the  market   unchanged   at   10%@11%C 

Quicksilver — Market  strong  on  good  demand. 
We  quote  $77  and  sales  at  that  price.  San  Fran- 
cisco reports,  by  telegraph,  $74,  market  firm. 
The  superiority  of  the  New  York  price  is  ex- 
plained by  shortage  of  local  stocks  and  trans- 
portation   difficulties. 

Gold,  Silver  and  Platinum  4 

NEW    YORK— Oct   4 

Gold  Holdings  by  the  Bank  of  England  against 
notes  has  decreased  by  £611,060,  according  to 
report  of  Samuel  Montagu  &  Co.  The  Transvaal 
output  for  August,  1916,  amounted  to  t:i.H18,116, 
as  compared  with  £3.307,975  in  August.  1915,  and 
£3,232,891  in  July,  1916.  During  the  week  of 
September  ending  Sept.  9,  over  £3.600,000  of  gold 
had  been  received  by  the  United  States  from 
Canada. 

Platinum — Early  iu  the  week  sales  were  made 
at  $85 ;  since  then  the  market  became  strong 
again    and   at    the   close    is   quoted   at    $871/&<®90. 

Our  Petrograd  correspondent  reports  that  for 
the  period  between  July  16  and  29  the  market 
was  quiet,  due  to  the  lessening  of  the  demand  by 
domestic  consumers  and  jobbers.  An  increase  in 
prices  was  not  expected  at  once  since  production 
was  in  full  swing.  Dredging  especially  was  pro- 
ceeding to  full  extent.  The  demand  was  fully 
covered  by  the  offering.  Prices  remained  gen- 
erally unchanged. 

In  the  period  between  July  30  and  Aug.  12 
the  market  improved  considerably  and  toward  the 
end  of  the  period  there  was  some  fairly  large 
sales  to  domestic  consumers.  The  demand  was 
strong  and  prices  improved  considerably.  The 
price  in  Petrograd  was  $77.42  per  oz.  and  at 
Ekaterinburg,    $71.44   per  oz. 

Silver — The  market  has  received  a  slight  set- 
back, having  declined  in  the  last  few  days  %c. 
Advices  are  to  the  effect  that  very  large  quantities 
of  silver  have  gone  from  Shanghai  to  India 
during  the  last  few  months,  but  sales  on  that  ac- 
count in  quantity  are  not  likely  to  be  continued. 

The  Silver  Undertone  continues  good  in  London, 
according  to  Samuel  Montagu  &  Co..  Sept.  14. 
although  the  course  of  prices  has  been  somewhat 
uncertain.  The  recent  activity  of  the  Indian 
Bazaars  has  simmered  down,  probably  owing  to 
a  reduction  of  their  interests  in  this  market.  The 
bear  position  seems  to  be  practically  eliminated, 
while  bulls  have  realized  a  portion  of  their  profits. 
Meanwhile    prices    in    India    show    some    recovery. 

The  China  exchanges  have  moved  up  substan- 
tially, suggesting  the  probability  of  less  pressure 
to  sell  from  that  quarter.  It  will  be  noticed  from 
details  below  that  silver  is  being  shipped  on  a 
considerable  scale  from  San  Francisco  to  China. 
This  partly  accounts  for  the  comparatively  small 
offerings  of  American   silver   in  this  market. 

Transactions  during  the  week  have  not  been 
upon  a  large  scale.  Buyers  have  been  holding 
back,  and  sellers  loth  to  meet  them. 

The  following  figures  show  a  fall  of  :;;;  lacs 
in  the  holding  of  silver  rupees  by  the  Indian 
treasuries.  The  last  three  Indian  currency  returns 
received  by  cable  give  details  in  lacs  of  rupees 
as    follows: 


Aug.  22 

Aug.  :il 

Sept. 

Notes    ill   circulation... 

7,434 

7,401 

7,356 

Reserve    in    silver    coin 

2,748 

2,737 

2,704 

Gold  coin  and  bullion.. 

1,188 

1,166 

1,154 

1,192 

1,192 

1,192 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Sept.  9— Price  ciuotations  per  2,000 
IB.:  Blende,  high,  $06.40  per  ton  of  60<>  zinc; 
premium  ore,  $65;  medium  grades.  $6.V>i  i;0  :  low, 
$55.  Calamine,  per  ton  of  40r;  zinc,  $45@35. 
The  average  selling  price  of  all  grades  of  "zinc 
ore  was   $54.07  per  ton. 

The  lead  base  price  was  $75@76  per  ton  of 
si;',  metal  content.  High  price  was  $76.50,  and 
tin-  average  selling  price  of  all  grades  of  lead  ore 
was  $74.40  per  ton. 


shipments  for  the  week  included  7,931  tons 
of  blende,  789  tons  of  calamine  and  1,058  tons 
of  lead  ore.  The  value  of  all  ore  shipped  for  the 
week  was  $550,250  and  for  the  year,  to  date,  was 
$28, 203,070. 

Another  week  of  large  shipping  and  heavy  buy.-' 
in^  for  advance  shipment  further  improved  the 
situation  by  lowering  the  stock  on  hand  and 
disposing  of  a  menacing  surplus  of  ore.  With  this 
wiped  out,  metal  prices  will  have  a  stronger  sup- 
port in  advancing,  thus  lessening  the  possibility 
of  a  fluctuating  ore  and  metal  market,  according 
to  the  belief  of  producers. 


SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
i    Ex- 
Sept.jchange 

Silver 

Sterl- 
ing, 
Ex- 
change 

Silver 

New  '  Lon- 
York,1    don. 
Cents    Pence 

Oct. 

New 

York. 
Cents 

I - 

don, 

28  14.7575 

29  4.7569 

30  i4.7569 

69J       32J 
69 J   j   32 H 
69{   !  32? 

2 
3 
4 

1    751)9 
t    751  i<) 
1    7500 

695 
6SJ 
681 

32J 
325 
32  ,\ 

New  York  quotations  arc  as  reported  by  Handy 
&  Hanuan  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Sept. 

Electro- 

Oct. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

265 

6  82J 

8.87J 

28 

@27 

39J 

7  00 

Wi  92! 

«ry  12; 

26', 

6.825 

8.87} 

29 

(n.27 

39  j 

7  00 

hit)  92  S 

(S'9 .  25 

26J 

6.825. 

9.00 

80 

<a27 

39  i 

7.00 

«M)  92; 

(rf-9.37; 

265 

6.825 

9.12; 

2 

(5l27 

39  i 

7  00 

(.in  !I2> 

W  9'.  37 '. 

265 

6.825 

9 .  125 

3 

(8)27 

39 1 

7.  (HI 

(mt)  925 

(5  9  37' 

265 

li  82; 

9.25 

4 

(3)27 

39J 

7.00 

«it)  SI25 

(«!)    50 

The  ciuotations  herein  are  our  appraisal  of  the  aver- 
age markets  for  copper,  lead,  speller  and  tin  based  on 
wholesale  contracts  for  the  ordinary  deliveries  of  the 
trade  as  made  by  producers  and  agencies;  and  repre- 
sent, to  the  best  of  our  judgment,  the  prevailing 
values  of  the  metals,  reduced  to  basis  of  New  York, 
cash,  except  where  St.  Louis  is  .basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars.  Electrolytic  copper  is  commonly 
sold  at  prices  including  delivery  to  the  consumers 
and  is  subject  to  discounts,  etc.  The  price  quoted 
for  copper  on  "regular  terms"  (r.t.)  is  the  gross  price 
including  freight  to  the  buyer's  works  and  is  subject 
to  a  discount  for  cash.  The  difference  between  the 
price  delivered  and  the  New  York  cash  equivalent  is 
at  present  about  0.25c.  on  domestic  business.  The 
price  of  electrolytic  cathodes  is  0.05  to  0.10c.  below 
that  of  electrolytic.  Quotations  for  lead  represent 
wholesale  transactions  in  the  open  market  for  good 
ordinary  brands.  Quotations  for  spelter  are  for  ordi- 
ary  Prime  Western  brands.  Only  St.  Louis  price  is 
given,  St.  Louis  being  basing  market.  We  quote 
New  York  price  at  17c.  per  100  lb.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St.  Louis-New  York  17c;  St.  Louis-Chicago, 
6.3c;  St.  Louis- Pittsburgh,  13.1  cents. 


(  'opper 

Tin 

Lead 

Zinc 

Standard 

Elec- 

Sept. 

tro- 

Oct. 

Spot 

3  Mos. 
114 

lytic 

Spot 

3  Mos. 

Spot 

Spot 

28 

117 

139 

1745 

174  J 

315 

52 

29 

1185 

115 

140 

1755 

1755 

32 

52 

30 

2 

119 

il55 

140 

175} 

175} 

31 J 

52 

3 

1195 

116 

140 

17.55 

1755 

31J 

4 

120 

lie; 

141 

r/ti; 

177 

31} 

54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange,  All  prices  are  in  pounds 
Sterling  per  ton  of  2,240  lb.  Copper  quotations  for 
electrolytic  are  subject  to  3%  discount.  For  conven- 
ience in  comparison  of  London  prices,  in  pounds 
sterling  per  2,240  lb.,  with  American  prices  in  cents 
per  pound  the  following  approximate  ratios  are  given, 
reckoning  exchange  at  4.80.  £15  =  3.21c;  £20  = 
4.29c;  £30  =  6.43c;  £40  =  8.57c;  £60  =  12.85c 
Variations,  £l    =  0.21 1  cents. 


October 
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er  droughtj  ye)   unbroken,  la 

partiv    responsible   for   a    number  "t   i 

dill    out    "i    i 'I preparations    ;iri' 

mnkliiK   tor  drilling    1,200   to    1,500   tt     for   water 
n>i    wet  centration 

t'ntil  i n  yesterday   the  zinc-ore  market  was  a 

weak   factor,   but   aftei    that    re   sold    undei 

ii,    g>65  base.     Lead  continues  advancing. 

Platteville.  Wis..  Oct.   I     Quotations  of  the  dis- 
trict .in'  according  to  the  following  figures:     ttas, 

price,    per    2,000-lb.    t r    material 

iar .    zinc,   Is   $58  t"i    premium   ore,  down  to  $">o 
for   medium   grade.      For   material    a  -   i 

lead,    the    base    price    per    2, l-lb     ton 

Shipments  for   the  week  were   3,178   ton 

ure,   12  ions  of  lead  ore,  and  nj"  tons  ol    mlpnui 

'oi    tin  year  to  date  the  Qgures  are  93,930 

i,      if  i  Inc  ore,  :;.°7.',  tons  ol  lead  ore, 

002    tuns    -it    sulphur    ore.      Shipped    du hi 

week  i"  separating  plants.  3,099  tons  ol 
rtn      iin  ment    to  date   of   zinc   ore   to   smelteries 
shows   an    Increase   oi    22,180   tons   over   the   cor- 
responding   period   of    last    year. 

The  Peruvian  government,  through  the  M trj 

of    Finance,    has    authorized    tin-    Ilanrn    Mercantil 


.     in   gold   disks   Imported   bi    the    bank, 
rhi    "West   Coast    Leader"   oi   Aug    24  states  that 

this  hank  Hill  import  a   first   consig ent  of  gold 

amounting  to   -  iOO, I      Thi    gold  dl  is     are  to  be 

exempt    from    Import    duty,    and    they    are    to    be 

i d    free   of   charge.     The   Banco   Mercantil    ts 

to  turn  on'r  halt  of  the  coined  gold  to  the  gov- 
eriiinent  in  exchange  for  Peruvian  hank  notes  ol 
tie-   sane-    value 


Other  Ores 


Tungsten  Ore  Business  was  don.  in  several 
quarters  at  $16@17,  and  we  quote  the  market  at 
that    figure,    unchanged   from    the   previous   week. 

Charles   Hardy    in    his   latest    w  eekl  ]     report     I 

:tl    gives    ttie    following    interesting    information : 

"Several  hundred  tons  have  changed  hands  and 
though  the  prices  have  not  improved  beyond  si;. 
very  considerable  business  has  been  done  at  that 
figure  for  home  consumption  and  for  export 
An  additional  factor  of  interest  is  the  placing 
here  of  considerable  orders  for  term-tungsten 
.in,!  tungsten  powder  which  amounted  to  close 
upon  200  tuns  during  the  past  week,  and  this  is 
equivalent  to  a  maximum  of  300  tons  of  tung- 
sten ores.  Though  I  hear  of  quotations  below  $17, 
I  have  found  no  difficulty  in  obtaining  this  figure 
wherever  the  buyer  was  actually  ready  to  place 
his  business.  The  foreign  market  continues  to 
show  an  aetive  demand  for  our  ores  and  further 
i.iismrss  eati  be  looked  forward  to  with  certainty. 
been    sold    at    $2.60    per    lb. 


Antimony    Ore 


ed." 


of  ">ii';    grade,  for  imme- 
diate delivery,  was  sold  at  $1.10  per  unit. 

Molybdenum  Ore— Charles  Hardy  reports  that 
molybdenum  ore  .seems  to  be  becoming  more  and 
re  oi  a  favorite  with  the  ferroalloy  manufac- 
turers, and  whereas  the  sales  in  this  country 
were  made  previously  to  only  one  or  two  quar- 
ters, there  are  now  a  number  of  manufacturers 
actively  inquiring  for  and  buying  molybdenite 
This  demand  has  influenced  prices  to  such  an 
extent  that  the  latest  sales  were  made  at  prices 
ranging  from  $1.50@1.75  per  lb.  MnS-  contained 
in  the  ore 

Iron  Trade  Review 

NEW  YORK— Oct.  3 

The  iron  and  steel  markets  continue  Strong.  A 
car  shortage  cut  down  shipments  in  the  Pittsburgh 
district,    and   there    has    been    some    labor    shortage 

Domestic  buying  of  finished  steel  tor  delivery 
after  .Ian.  1  is  not  heavy.  Following  various 
s- Hers"    refusals   to    consider    forward    contracts    a 

g I   many   consumers   are   now   disposed   t.,   take 

Die  market  as  they  find  it.  Now  and  then  sur- 
prisingly early  deliveries  seem  to  be  available, 
hut  such  cases  are  only  eddies  in  a  generally 
strong  current. 

There  are  signs  of  fresh  export  buying  for 
overy-day  rather  than  war  purposes,  it  is  now 
several  months  since  the  lust  considerable  demand 
of  this  sort.     Italy  Is  a    large  general    buyer,   all 

aparl    from  the  Italian  inquiry  for    15,1 

billets   for  shells,   on  whicn  delivery    Is   asked    as 

a I  as  it  can  be  made.      Wire,   plates,   sheets  and 

tit.plates  are  wanted  in  large  quantities  for  vari- 
ous  foreign  markets. 

There  is  a  heavy  demand  for  bessemer  and 
basic  Iron  with  large  sales,  according  to  "Iron 
Age."  and  a  good  movement  in  foundry  Iron.  One 
fairly  large  block  of  basic  iron  for  last  quarter 
and  first  quarter  shipment  has  been  sold  at  $19 
or  better.  Valley  furnace,  and  there  has  also  been 
a  fairly  large  sale  of  bessemer  iron  at  $22  or 
tu-tter.      A    Cleveland    furnace    Interest    has    sold 

in. tons  of  basic  to  the  American  Steel   Four 

dries  at  Sharon.  Penn..  and  another  interest  has 
sold  12.000  tons  of  basic,  2,000  tons  tier  month 
for  the  first  half  of  1917.  at  the  average  month!} 

market  price.     We  also  note  a   sale  of  1. tons 

of  bessemer  for  fairly  prompt  shipment  at  $22.50, 
Valley  furnace.  The  Trumbull  steel  Co.,  which  is 
to  build  an  openhearth  steel  plant  at  Wlfrfen, 
Ohio,  has  an  inquiry  out  for  6,000  tons  of 
basic  Iron  tier  month  for  the  first  half  of  next 
year       While    its   steel    plant    will    not    la-    readj 


fOI       0PI  I. lie. II      bi  l"i  ■       i 

year.    It    is    said    thai     it     tl 

iron    It    will    pile    it.    and  In    trying 

on   ii. ™    Is  to  hat 
plan!    »iii  n    It    Is    finished       Wi     i  oti 

i  i, tons  oi   basic  to  it    \ ton 

$19,   Valley   furnace,   to   I 

!h,     jellei    can     ihlp    It       Quol  ttl 

advanced   and   are    now    as   follow  t     B 

19.25;    standard     bessemer.     ^z-i'nii  ,o ;     \.,      i 

i:  r,    $18  iO  5  19  :    in  tile  tbli 

19.25;  and  gi  u   fot  i  at   Valley 

the  freight   to   Pittsburgh  and  i 
districts  being  95c    per  ton 

BIRMINGHAM.   ALA.— Sept.  26 
Business  in  founds    Iron   ha     I 

for  the  past  t weeks,  and  then    liavi    been  also 

some  sales  of  basic  pi-      The   tonnage 

the  present  movement   began   lab    in    August   has 

been  a  little  ovei     lost  ol 

for   fourth-quarter   deliver)    hot    quite   a    numbet 
of   contracts    tun    Into    I!'I7       Prices    hi 
on  a  basis  of  $14.50@15  pel    tor   foi    So,  -  foun- 
dry, Birmingham.     Thei  e   1 1  i u< 

a   $14   in     and      I  i   seems  to  be  the  assured 

price  for  the  real   ol    the   peai 

The    steel     works    at     I'M    ley 

are  turning  out    Ingots    is  fasl   a 

is  In  strong  demand  and   prices  are  tlrm. 

PITTSBURGH— Oct.   3 

litems    in    the    Steel    market    have    been     rela- 
tively quiet   in   the  past    week,   but   a    fait    volu 

of  business  has  been  done  The  mills  are  quite 
reserved  in  the  matter  of  sellinf 
ing  their  operations  chiefly  to  the  making  of  sabs 
of  definite  tonnages  for  specific  uses  it  is  stated 
that  they  could  book  a  much  larger  ! 
they  were  willing  to  accept  ordinary  open  con- 
tracts, 

Steel   prices  show   a   further  hardening 
Following    the   Carnegie    Steel    Co.'s   advance    last 
I'm.'  .Li  j    of   $2   a    ton   mi   shapes    to    1.70i 
of    tic    Independents    are  '  quoting    the 

pi  i. ...i t    theli    n  quiries,   and   torre- 

sponding  business  an-  quoting  2.70c.  no  ban  also 
ii,,'  i  hi,  .'i..  bat  price  remaining  al  J  60i  i  hi 
regular  3.00c  price  on  plates  Is  bi  com 
mil,  higliet  puns  lieiti-  iisualh  .|ii. .(.■<!  even  for 
the  second  halt  of  1917.  The  Steel  Corporation 
is  stated  to  have  actual  specifications  against  Its 
pi. iii'    production    for    13   months      1  hi     V"  i  Ii    ' 

Sheet   and  "I'm   Plate  I  !o    ha  ■  advi I   its  prices 

<■_•  ,i  tun  on  blue  annealed  to  3c.  basis,  and 
§3    a     Inn    on    black    and    galvanized,    to    3.15l 

l. Hie.  respectively,  all  for  t" "■-■in.'  openhearth 
sheets  being  10c.  per  100  lb.  higher  Independents 
are  gradually  withdrawing  lower  prices  It  Is 
expected  that  books  will  be  opened  shortly,  at 
the  advanced  prices,  for  first-quarter  or  Brat- 
hall      Contracts.        The     advance     in     wire     products 

I    in    some   quarters    has    nol    occurred    as 
yet. 

The  Sinclair  Oil  Co.  has  let  about  two-thirds 
of  the  60,000   tons  of  line   pipe   required   for  800 

an  of  Oil  line,  two  independents  joining  in  tin 
sales,  at  slightly  below  the  market  for  small  lots. 
but  at  a  high  price  for  such  a  large  tonnage. 

Pig    Iron — l'ig    iron    has    continued    to    stiffen, 
with    fairly   heavy   buying  and   with   redui 
ings.      It   appears  that    the   furnace    have   little  un- 
sold tonnage  to  the  middle  of  next  year,  bessemer 

being  especially   scarce.     At ig  buyers  of   basic 

have  been  Republic,  Newport  and  Mlddletown. 
Basic   i<   50c    higher,   at    least    15, inns  having 

been    sold    at    $19  50,    Valley  ,    foi     dl  111     '       Octobei 

to    January,    Inclusive.      The    French    [ 

Is  figuring  on  25,000  tons  ol  ba 
having  hitherto  been   almost   wholly   of   bessemer. 
offerings  of  bessemer  at   the   reputed  market   and 
even  at  higher  prices  are  d      Foundry 
Is   stiffening   with   fair   demand   and   prospects   of 
reduced    make    on    account    of    the    call    for    basic. 
The     market     is     strong     as     follows:        I 
$22.50;  basic.  $19.50;  malleable    tnd  foundry,  $19 
g  19  50  :  forge,  sis  50  gU9    I  0  b    I    Hi  1   furnaces, 
95c    higher   delivered    Pittsburgh      W     I 
&  Co.   report  average  prices  realized  on  all  mar- 
ket    sale,     of     Valh'v      1 t  m     lots    and 

over  In  September  at  $21.9::l<;  for  bessemer.  an  In- 
crease   of    93C,    and    at     $li 

63c     The  average  quoti  d  ,    Ice  ol  foun- 
dry  Iron  in  Septembi  •   was   $18.58     ■ 

Steel  The  scarcity  of  unfinished  steel  promises 
to  grow  still  more  acute  While  $45@50  is  re- 
tarded   is   nominally   the   market    for   I 

s 1   bars  them  are  practically  no  offerings  and 

it   is  probable  thai   more   than    $50    tvould  be  bid 
for  billets.     It   is  certain  that   a 
for   slabs.      The    Edgewater   Steel    Co.,    which    ex- 
pectS    to    complete    two    open-In 
the  end  of  this   year,  has  alread)    sol  1 
nectlve    output    ol     Ingots,    until    its    rolling-mill 
capacity   becomes   available   at    an    Indefinite   date 
I, i.e.        Rods    are    nominal    at     $55jj)60    for    soft, 
unnlni    up  to  $00 

Ferroalloys 

Ferromanoanese— The   market    has   been   firming 
up  after  the  recent   rather  sh 
tween    domestic    and    foreign    pi 
is    now    quoted    on    coin. 
being    mad,'    that    no      I     I 
Prompt  is  quoted  at  $165      Bu:  to  be  well 

not  1 


I  ,  nn   1I1    1,11  ,1 

-1    pel    ton    h\     " 
ol    $31,    no -1  .    fot     10'  1. 

SOI t     win 

Oil.     1,1     .■.■., 

Spiegeleison    ha 

epi         ted  I 

I 


Foreign   I  ron 


British   Exports  o(   Iron  and  Steel      \  . 

British  export, 
tnd  in. mm. ictoi. 

1     An.",  it,     I'M'-  . J.    which 

I        He'     l.lllle     tor     AllgllSt.     1915,     bj      ' 

and    that    for    August.     I  '<  ■  l|        |r,,- 

i'     lioli     .Hid     sin.  I 
ll  il    value    being    el.Jia..  . 
' 

Japanese    Iron    Production     The   Japan 

stales    thai 

exports    fi  more    strenuou 

i    put    forth   lo  obtain    iron   ores   in   Japan. 
These    have    been     Sll sstld    and     the    total    output 

for    .May    showed    an    in. 

i 
an    Increase   ,,r    12%.      The    expectation    is    thai 
■   country's  iron  and  steel  output 

will     be     increased     300     t"     301 

German   Steel   Production   in    i, 

■ 

IC.789    tons    over   June       ' 

"p.  nhearth,    :;,s7::.i_'t  ■    dl 

tons.      This   is    l.xlJ.iiiC.    .  .11.    in 
alls    in     1915,    bin     I- 
than   in    191 1 

Coke 

Inquiries    are    in    the    m  .turn. ice 

the    first    bait    ol    next    real    and    one 
contract  for  about   10,000  tons  pel  month  of  high- 
inn    delivery   al 
ton  al  oven.     It  Is  expi 

contracts  will   be   closed  e..ri\    it tober.     Ituli 

cations   favor   higher   prices   tor   | 

the     first     halt     nt     next     year     than     ruled     in     the 

second  halt'  nt  .ins  year.     The  demand  t..r  prompt 

"ice  is  aetive,  and  high  gt.nl 
bring  $:'.  and  In  Borne  ease-  ?:;.ln  and 
instances    $3.25    per    net     ' 

Connellsville     Spot    furnace    coke    i- 

ted  as  being  occasionally  ob- 
tained Productlot  .  by  labor  scarcity, 
while   the   high    prices    obtainable    for    coal    make 

coke  quotations  higher  for  both  spot  and  forward. 
There  is  still  larger  Inquiry  in  the  market,  and 
two  eon..  i    month 

each,    have    been    put    through    at    *.;'-'"..    nil.     !,,r    the 

first  quarter  and  the  other  for  the  first  half  of 
next  year.  This  is  now  the  usual  quoting  price, 
but  It  Is  understood   thi  re 

OUt     at     $n     or     less  We     quote  Stmt     turil.iec. 

put    ami   contract    foun- 
dry.  $:i.50tfi:;.7a.   per   net    ton    ill 


Chi 


emicals 

NEW  YORK— Oct  4 

'I  be  general  market   continues  strong  w 
in  g I  demand  at   steady    pi 

Arsenic      Absence     ol      new      buyers     has     resulted 

iii   aii   easier   market       Immediate   deliver)    easily 

secured    of    car    lots    at    .V'-,,       per    lb     with    smaller 

quantities  held  at  •.,  per  lb  Bed  arsenic,  how- 
ever, is  i.  carce  and  firmly  held  at 
al t  .inc.  per  lb,   foi 

Copper  Sulphate  Market  still  stead]  with 
grade,  quantity  and  brand  the  determining  factors 
in  fixing  prices,  spot  offerings  >.t  small  crystals 
have   been  with   prime   large 

crystals    quoted    at     Hi'olo'.c.    per    lb,    t riling 

to  quantity. 

Nitrate    of    Soda     Valparaiso 
undoubtedly  stronger  market   with   prices  on   the 
I. 

Quotal 

SPOI     and    future. 

Potash 
of  potash  nil  lack- 

potash    very    firm 
I      .    '   ,.,,,    .  |00<g  120   per  ton 
Sulphuric    Ac  ni  oued 

though    it    i      reported    thai    son i 

.     been  offered 

i ii. iet      Spot   pi 

per  lb.   with   le.   per  lb.   asked   I  n 
ipnient. 
Nitric  Acid     i 

than     pure    nitric    acid.       On 
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Assessments 


i  tompany                 1  Delinq.     Sale 

Anil. 

Alpha,  Xev            

Oi  i 

i ,  so\   ic 

si  I  03 

Andes,  Wv 

Oct. 

ll  Nov.     I 

ll  02 

Beaver  Mines,  Utah 

.in  Oct.    21 

0  0025 

Blue  Bell,  Ma 

!i  Nov      '. 

II    11112 

Blue  Bull,  Nov     

II    III 

Blue  star,  Ha      

25  i  lei     2] 

ll  02 

Boston  Dev.,  Utah    ... 

27  Ocl      l  1 

ll  03 

Buffalo  Cons  .  Utah 

0.005 

Bull  Valley,  Utah 

II    Hill 

Cash  Boy,  Nov 

tl    III 

Chief  1  "11-    1    ,'  .  1   tali 

ii  002 

II  111 

Cob    \  Irgtnia,  Nc\ 

II  05 

Dlam    Bit     r.un,    \,i 

ll  in 

Eagle  Mountain,  liln 

1  HI 

2  Nov      i 

II    Hill 

Four  Timbers,  Ida 

1  Xe\       1 

Giant,  Ida 

ii  003 

Gold  Bond,  Utah 

Sep! 

29  i  id     2  1 

tl  (1(11 

Goldstrike  Bon  .  Utah 

II   DHL';", 

i  Ireal  w  estern.  Xev 

II   111 

l.lalio-Novaila.  Ida 

on! 

1  1  Ocl      II 

12 

0.005 

M.mli.ina ii-  .  \c> 

.i,'i 

•i  Nt>\      8 

<>  in 

Military,  Ida 

Monarch-Pgh  .  Nov 

l)  III 

Murray  (  upper.  Utah 

ii  mil 

Xew  Hulljie.  Mieh 

l  1 

t   nil 

North  Tintic,  Utah 

No\       1 

tl  002 

Ophir,  Xev. 

( let. 

No\     15 

li  05 

Rio  Grande  Grubstal  i     Set 

Sepl 

Oct.   31 



22 

Oct.     22 

(l  001 

See    Belcher,  Ne\ 

.  Oct. 

30  Nov.  24 

n  02 

Sierra  Nevada,  Nev 

.Oct. 

12  Nov.    2 

H    III 

Silver  Pick,  Nev 

Sept 

II  ill 

Smuggler,  1  tah    

Sept 

20  '  'I'      18 

(i  005 

Sepl 

28  Oct     28 

Tounpati-Bnnanza.  Xev.  . . . 

Sepl 

III  i  lei      16 

ii  in 

Umatilla,  Nev    

Uvada,  Nev 

Dlamondfleld  Bl'k  B'tte,  Xc 

Oct. 

12 

NOV.   IS 

0.01 

Stock  <in"i. ii.s 


BAN  FRANCISCO  Oct.     3    SA]   r    I    \KI 
Name-  of  romp. 


AIM 

Andes 

Best  A  Belcher.  . . 

Bullion      

i  laledonia 
i  ihallengc  <  ion. 
c  lonfldence 
<7ons.  Imperial  . 

<  on   Virginia 
Gould  &  *  wry. 
Hale  &  Norcross  . 
Jacket-Cr   Pi.   .    . . 
Mexican 

<  Iccldental 

ophir 

overman 

Savage 

Keg  Belcher     

Sierra  Nevada 

Union  ('on 

Utah  Con 

Belmonl    

Jim  Butler 

MacNaxoara 

Midway  .: 

Mont.-Tonopah.. .  . 

North  Star 

Rescue  i  tola 

west,  i  ;nd  Con  . 
Atlanta 

Blue  Bell 

Booth 

C.O.D      I    nil 

(  '.Huh     1  :  ai 

D'neld  B.B 

D'fleld  i  >a 
Jumbo  Extension. 
Round  Mountain.  . 
Sandstorm  Kendall 

Silver  Pick 

Ceniral  I 
Argo 

Ariz.  Central 

Big  Jim 
Lazy  Boy 
c>at man  No.  Star 
Tom  Reed 
United  i  . 

United  \\ 
LONDON 


.Name  of  ( '< 


Big  Four.  - .  .  .  . 

Blaclt  -"ark 

Cardifl 

( lolorado  M I 

Crown  Point. 
Daly-Judge.  . 
Emma  *  top. . 

Gold  Chain      . 

Grand  ( 'entral. 


Lower    Valium. th. 
May   Day    

'  -pohongo 

Prince  <  ton 
Seven  Trouglis    . 
Silver  King!  'oal'n 
Silver  King  Con 
Sioux  Con,.. 

so.  Becla 

Uncle  Sam 

w  Uberl 

Yankee 


I  :<  >i.«  i  SPRIXI 


Alaska-'  : 
Kiss]  a  Tre'dwell 
Burma  Corp. . 
cam  &  Motor 

Camp  Bird 

l  .1  Oro 

Ksperanza 

Mexico  Mini  9.  . 

Necfaf,  pfd 

Orovllle 

Santa  Ocrt'dis. 
Tnmbny  , 


■ 


:  Bin 


Acacia 

p.; 

Cresson 

6    12 

itoi  Jack  Pot... 

HP 

Elkton  ( ion 

15 

I  [ndlay 

i 

i  iold  Sovereign 

08 

Golden  Cycle 

2  33 

1st a       

21 

Jack  Pol     

Jem  Johnson. 

n 

Mar:    McKinnej  . 

:tl 

1  pii 

\  Indicator  

l   pi, 

TOROXT< 


Adanac    

■ ;  ,  ■  i , 

i  ihambcrs  Ferland 

<  toniagas 

■  i  ■  i        

1 

Rlghl  of  Way 

uperlor, .  . 
d  on  Baj 
'  ming 

Wcttlaufer-Lor 


i'olej    O'Brien 

Jupiter  

New-ray 

PorCU,   i  'mun 

\  [pond 


Name  of  Comp. 

Cle 

Alaska  Cold  M 

12 

Alas!  a  Juneau  . 

7 

Ani.Stu..vRcf Ill 

113 

Atu.  Sm.  A  Rcf..  pf. 

llti 

Am.  Sm.  Sec,  pf.  A 

90 

Am.  Sni.Sec  .  pt.  H 

ss 

Am.  Zinc 

II 

Am.  Zinc,  pt 

75 

Auaconda 

11H 

Batopllaa  Min 

1 

Bethlehem  steet 

."..'it) 

Bethlehem  steel,  pf 

137 

Butte  A  Superior. 

(14 

Chile  Cop  . . 

21 

Chlno 

.,(', 

<  'olo    Fuel  A  Iron 

(SO 

Crucible  Steel 

95 

l  Ion  i    Mines     

Federal  M.  &  s 

IB 

Federal  M.  &  s.,  pf. 

II 

Creat  Xiir..  ore  ctf 

15 

Inspiration  Con. 

i.il 

InternatlnnalXIckel 

:,4 

Kenneeott 

B5 

Lackawanna  Steel 

87 

Miami  <  'upper. 

3S 

XaFI  Lead.  com.. .  . 

Xailniiui  i ,ead,  pt 

llll 

Xev,  « lonsol 

Ontario   Mln      

,7 

Quicksilver 

2 

Quicksilver,  pf     . 

4 

Has  i  ion 

Republic  IAS,  com.. 

81 

Republic  IAS.  [if. 

112 

Sloss-Sheffleld. .  . 

ill 

Tennessee  Cupper.  . 

21 

Ftah  ( 'upper 

U  s  st(.eitCom 

1  17 

IT.  S.  steel.  |if. 

Va.  Iron  C.  &C. 

47 

x.  y 


TRH 


Beaver  Con. 

Buffalo  Mines 

Butte  &  X.  Y. 
llutte  C.  A  Z. 
Caledonia 


ca 


Con.  Coppermlnes. 
Con.  Nev  .-Utah. 

Crystal  Cop 

First  Nat.  Cop... 
I  Ii, retire    

Ooldfleld  (  on... 
Goldllek]  Mercer 

Granite 

i [ecla  Mln   

Howe  Sound 

Jerome  Verde 
Joplln  (tre  A  Spel 


l  id., 


Magma 

Mali  stlc 

McKinley-Dar-Sa 

Mother  Lode 

Nevada  1 1 ills 
N.  Y.  A  Hond.  .  . 
NflpiSSlUg  -Mines 


Ray  Hercules 
Rochester  Mines. . 
St.  Joseph  Lead. . . 
standard  s.  L.. . . 

Stewart   

Success 

Tonopab 

Tonopah  Ex 

TribuUIon. 
United  Verde  Ext. 

United  Zinc 

White  Knob,  lit.    . 
White  Oaks 


Adv 


Atmieek. 

Algomah 

Allouez 

Ariz,  i  em  .  iifs 

Bonanza 

Butte-Ballaklava 

(  altitiic!  A     \rl/ 
Calumet  A  Hecla. 
Centennial. 
Copper  Range. 

Daly  West    

East  Butte 

Franklin 

Granbj' 

Hancock 

Helvetia    

Indiana 

Island  Cr'k.  com. 
Island  '  r"k,  pfd. 
Isle  Itoyale 

Lake 

La  Salle. 

Mason  Valley. .  .. 

Mass  

Mayflower 

Mi, iu-Mii        

Monawk 

\ru    \readlan.  . 

New  Idrla    

North  Unite 

North  l  ake  

OJlbwaj        

Old  Colony 

minion.    . 

(  is,  ii.l; 

Qulncj 

St.  Man  's  M.  L 
Santa  I  e 
Slianinui 


So.  Lake 

SO.   Flali 

Superior 

Superior  ,v  Host, 
Tamarack 

Trinity 

ruolumne 

F.  s.  Smelting. 

f  s.  Smelfc,  pt 

Ftah  Con 

Utah  Melal 

Victoria 

0  liiiuia 

Wolverine 

W yandot 
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Bingham  Mines. 
Boston  i  i- 
Boston  A  Mont. . . 
Butle  A   Lon'n  Dev 

Calaveras  

1  'alutiicl-i  orpin. 
Clilcf  Con    

Cortez      

\  a  Reserve 

Davis- Daly 

e  .V  I  line  Bell.  . 
Houghton  (  upper 
Iron  t  an  t  ■  n    pt 
.lexical!     i      ,i 
Mines  of  Mneiica 
Mojavc  Tungsten 

Nal .  Zinc  A  Lead 

ada-1  louglas 
Baltic 

Xew  Cornelia 

Ohio  <  topper.. 

CO  

en  ( 'i,|M>er.  . 

Rex  cons 

Rilla 

Yukon  Cold 


ll.ast  (Jnolalions 


Monthly    .Vvi'ntKc    Prices   of   ftletola 

SILVER 


Month 

New  Y'ork 

London 

1914   1    1915 

1916 

I!I14   1    1915  1 

19  If. 

January 
February  . 

:,i,  .-,72  Is  855 
:,7   50648    177 

20  553  22   73l| 

26  900 

May  ,      175 

June  56    in 

July       ..  .  54  678 

August  54  :t44 

SeptemPer  ,3    2'»i 

October.  :,n  654 

November  49  082 

Deeeuilier.  IP   .-,7:, 


■i  car  :,!    Ml    IP   6S4 


114      I .  I 


Xew  Y'ork 

London 

Month 

Electrolytic 

Standard 

Electrolytic 

1915 

1916 

1917. 

1916         1915 

1916 

Jan. 

13  641 

24.00S 

60  756 

88  083 

65.719 

116  lr.7 

I  e|, 

14.304 

26.440 

63.494 

H12  667 

133.167 

Mar.   .  . 

14.787 

26.3111 

66    152 

107.714 

136.IIIIH 

April. 

IB  81 1 

27   S95 

77.  096 

124   319 

137    3S9 

May 

1 S  506 

28 .  l',25 

77.61111 

135    157 

152.522 

June. 

19.477 

26  6(11 

S2  574 

112  432 

95.333 

137  455 

July.... 

IS  796 

23   M',5 

76.011 

95   IIP 

91.409 

25   :,m 

Aug  . 

16.941 

20.12(1 

68  673 

11(1  2s3 

S2 . 333 

126.301 

Sept.    . 

17.502 

2U.S55 

6S.91.5 

113  905 

85  250 

134  (171 

Oct 

17.6S6 

72  6111 

88  000 

IS  627 

77.744 

93  273 

Dee. . .  . 

20.  133 

80.773 

100  43 

Year. 

72    7,32 

New    Y'ork 

London 

Month 

1915 

1916 

1915 

1916 

January  

34 .  260 
37.415 
48  426 
47.884 

40.288 

34 . 389 
33.125 

33  080 
39 . 224 
38.779 

41  825 

42  717 
50.741 
51  230 
49   125 
42  231 
38.510 
3S.565 
38.S30 

156  550 

I7(,  "2.-, 
ISO    141 

166  227, 
162  675 

167  636 
167.080 
151.44(1 
152.625 
151.554 
167.67(1 
167.000 

175. 548 

196. 51 1 

IPS   37.7 

\v.  year 

3S  590 

163.960 

Month 


January.  . 
February. 
March. . . . 

April 

May 

June 

July 

August.  .  . 

September 

Octoher.. 

November 

December. 

Year. .  . 


New 

York 

St.    Louis 

1915 

1916 

1915 

1916 

3.729 

5.921 

3.548 

5  826 

3.827 

11    711', 

3    71  s 

6   164 

4.053 

7 . 1 36 

3.997 

7.375 

4.221 

7.63(1 

4    142 

7.655 

4.274 

7  463 

4.182 

7  332 

5.932 

6  936 

5.836 

6  749 

5.659 

6  352 

5.531 

6  185 

4 .  656 

6.244 

4.520 

(i  088 

4.610 

6.810 

4.490 

6.699 

4.600 

4.499 

5.155 

5.078 

5  355 

5.266 

4.673 

4.5117 

1915    ,    1916 


18.6(16  31  167 
19.122J31  9ss 
21. 883134.440 
21.094  34  3!>s 

20  34"  32  967 
25.17fli31.Oll 
24.611  28    137 

21  on  29  7.11 
23  15]  in  7S0 
23   994 

26  278 
28  so: 


Month 

New   Y'ork 

St.    Louis 

London 

1915 

1916 

1915 

1916 

1915  |     1916 

Feb 

Mar 

April..    . 
May.  .  .  . 
June.  .  .  . 

July 

Any 

Sept 
Oct 
Nov 
Dec 

6.386 
S.436 
8.541 
10,012 
14.781 
21    21  IS 
19.026 
12.781 
1 3 . 440 
12.800 
15.962 
15.391 

16.915 
18  42(1 
16.846 
16.695 
14.276 
11   752 
8  925 
8 .  730 
8.990 

6.211 
8.255 
S.360 
9 .  837 
14.61(1 
21.038 
IS   Sail 
12.611 
13.270 
12  59(1 
15  792 
15.221 

1.;   745 
is  260 
16.676 
16  525 

14.  106 
II    5S2 
8.755 
s  560 

30.844 

39.819 
44.141 
49.88S 
68.100 
100.614 
97.250 
67.786 
67.841 
.ifl  536 
S8.409 
89  400 

-   ,    Sill 

95  pis 
99  056 

94  217 
6S   591 

"ill   77.H 
51    7.S7 
-.2  095 

Year. . 

l  :  230 

13  07,4 

67.553 

PIG   IROX   IX   PITTSBURGH 


Month 

Bessemert 

Basict 

No.    2 

Foundry 

1915 

1916 

1915 

1916 

1915      1916 

January.  .  . 
February.  . 
March 

April 

Mav 

June 

July 

August  .    . 
Septembei 
October.. 
November. 
i  lecember 

S14.59 
14   55 
14.55 
14.55 
14.61 
14.70 
14.94 
16.01 
16.86 
16.95 
17   57 
19  97 

82 1    60 
21    16 
21    SI 
21   65 
21    7S 
21   95 
21   95 
21   95 

S13  47, 
13   45 
13.45 
13.45 
13  'in 
13.67 
13  91 
15.31 
15.95 
15.96 
16.47 
IS. 44 

sis    7s 

is  93 

IP    2(1 

is  95 
19    11 
is  95 
I-  95 
is  95 

813  90 

13  90 
13  95 
13  95 

13    S3 
13    77 

13  Us 

14  77. 

15  70 
15.  SO 
17   2(1 

is  9g 

$19    70 
19  .il 
19    l"i 
19.45 
19  58 
19.34 
19  20 
19  25 

Year 

SI  5.82 

514    71. 

1 

t  \s  reported  by  w   P  Snyder  .\-  Co 


October  7,  L916 
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This  Indus  is  .1  i >.  in.  in   i.t.i.  in -.    to 

renl  literature  ot  mining  I  inetnllurg] 

in   .,ii   of  tin    Important    pi  i  indlcals  of  the  world. 
We    "ill    furnish    .1    eopj    ol    11113    nrtii 

print)     i"    1 1  iu  1 1 1  .■  1    i,ii,Ln.:_..    1..1     the    price 

limited.     Where  no  price  is  quoted  the  1 
known,     inasmuch  .is  the  papers  must   1. 

from  the  publishers,  there  "ill  be  s lelaj    for 

the  fon  .11  papers.  Remittance  must  be  sent  with 
order.  Coupons  are  furnished  at  the  following 
prices:  20c,  each,  sis  for  Jl,  13  foi  $5,  and  ion 
fot  {13  When  remittances  are  made  in  men 
dollars,  we  will  return  the  excess  ovi  1  .1 
coupons,   it   so   requested. 


COPPER 

1123     ALASKA     1.  ill, I.    Silvet     mid    Coppet     In 

Alaska     in     fl'i       Alfred     II      B Us        (Mineral 

Resoi s  ,  1  id,    1     s  ,  I915,  Part  I  ;  12  pp  1 

4124  ANNEALING  PROPERTIES  of  Copper  al 
Temperatures  Below   500     C,  with   Particulai    Rel 

,  1,  ii,',-  1 Effect   "i    Oxygi  11   .i>"l  of  Silvei      G 

v.  Caesar  and  G.  C.  Gcrnet  (Adi  inci  copj  Lm 
tost.   .,1    Metals,   Sept..    1916  ;    1  !   pp      illus  1 

1123     ARIZONA     Reopening  Mines  it 
Win    P    11,    Woll       (Min.  and  Eng    Wld  .  Aug     19 
1916;  -  pp.,  illus.)     Refers  to   Haru.ua   Hala  mine 
.,1     Yuuiu-Winiui     Mining    Co      20c 

1120     ASS  IYING    ol     Coppi  1     nullum       G.    W. 

Parti  Idee        (Eng.    and     Min.     1 1  .    Sept      2  ;. 

1916  ;  Vs.  p.)     20c. 

1127     CENTRAL  STATES     Silver,  per    Lead 

and  Zinc  in  the  Central  States  In  1913  Mines 
Ri  poi  1  1  P  Dunlop  and  B  S  Butler.  1  Mill 
1,1  Ri  sources  of  the  (J.  s  .  1915  Part  1 
«2   pp.) 

1128— CONCENTRATES  Possibilities  in  the 
Wet  Treatment  "I  Copper  Concentrates  Lawrence 
Addicks.  (Bull.,  A.  I  M.  I.  ,  Si  |it  1910  .  9  pp  . 
illus.)      40c 

1129  CONVERTER-  The  Basic-Lined  Con- 
rerter  in  the  Southwest.  L.  O.  Howard.  (Hull  . 
A.  I.  At    E  .  Sepl  .   1916  :    1 ',    pp  1      10c 

1130— FIRES-  Mlue-FIre   Metixids   Employed  bv 

the   United    Verde    Coppci    Co      1: n    F     Tally. 

1  Bull  .  A.  I.  M.  K  .  Sept.,  1910 :  s)  pp  .  Illus,) 
10c 

4131 — FLOTATION— Notes      on      Flotation      ol 

Gold  and  Copper  Ores.  Mount  Mnisiill.  line. -us 
land.      \V.    Shellsh,  I-,  \uslr.il      Inst.    Mill 

Engrs.,   June   30,    1916;   2:    tip  .    illus.) 

1  12     FLOTATION     4  he    Advi  lit     of     I  Intation 
in  the  Clifton-Morenci  Dl  in,  1    A,  1        Di  1  ',1  I    1] 
(Bull..  A.   k.   M.   E„  Sept.,   191G;   1",\    pp.,  illus.) 

In,- 

1133— INSPIRATION     CONSOLIDATED     COP 

I'll:    ,  ,p      Ore-Drawing    Tests the    Resulting 

Mining  Method  oi  Inspiration  Consolidated  Cop- 
per Co  George  1:  Lehman  1  Bull  .  A.  I.  M.  !■:.. 
Sept..    Mtii:    11    pp.,    illus.) 

1134  INSPIRATION  CONSOLIDATED  Mine 
and  Mill  Plant,  H.  Keirvun  Burch.  (Bull., 
A.   I.   M.  E.,  Sepi      1916  ;  34  pp.,  illus  1 

1135— LEACHING    al    the    Sew    1 Ha     Mine. 

Ajo.  Arizona  II  «  Morse.  (Mill,  and  Oil  Bull  , 
Aug.,    linn  ;    1  pp  .  illus.) 

4136— LEACHING  TESTS  al    \    ■     C ilia       II 

w.    Morse    and   II.    A.    Tobelmi Bull      A     1 

M     1:      s   ,,,  p    |,,|,;  .    |7      Bp  |    ,),,,     ,       ,„,. 

11  17  MINING  METHOD  The  Block  Method  ol 
Top  Slicing  ol  the  Miami  Coppei  Co,  B.  G. 
I'.. hi,        i  Bull      A     I     M     E  .    Sepl      1910  :    1    pp., 

illus  1      luc 

1138  NEVADA     Mines   and    Mini] 

at  Ely,  Nei  A.  G.  Hillen.-  (Min  and  Eng,  Wld., 
Sepl     2     1916 ;    l:',    pp.,   illus  1 

1139  ORE   DEPOSITS     Surflcial    ludii 
Copper.     Frank  II    Proberl       (Min    and  Sci.  Press, 
lulj     15    and    An:      19,     1910;     13%     pp.,    Illus.) 
Continuation   ol    m  tlcli    pi  1  1  iousl:    Indi 

II  In      POWER    PL  l\T    ol    1!,,     Bui  n      Mountain 

Cop larles  Legrand.     (Bull  .  A.  I    M    E. 

3i  pi      19111  .  s  ],,,  ,  iihis  1      lo<-, 

II  11        QUEENSLAND        Petri  '         of      the 

Mount  Morgan  Mine,  Queensland  W.  E.  Gaby 
1  Bull  .  A  I.  M.  E  .  Sept..  1916  :  20  pp.,  illus.) 
10c. 


III.      SMELTING       ()ull  de       las 

'    I  '        I  11       II-...,       I II,,, 

v  ,     tie  Mini  1916 ;   44    pp 

illus  I      1  llisl t  anii  le  ,,., 


II  12 


Ri 


-SECONDARY    ENRICHMENT— Some 
, lions    Involved    In    Secondary    Copper    Sulphide 
Enrichment       E.    G     Zies.    E    T     Allen   and   11.    E. 

Merwin       1  Econ    1 .   Julj   Aus      1  116;   96   pp., 

illus.)     

4143  —  SMELTING       Dusl      Losses  Coppei 

Smelting.       I.      I)      Ricki  nd     Min. 

Journ.,  Auk.  26,   1916  :   <£    p.)      20c 

4144— SMELTING     Not.  1  Smelting  at 

the    United    Verde    Coppi  1     I 

Eng.,   Sept     1.    1910  .   2    pp     illus.)      10c. 


GOLD    AND    SILVER— GEOLOGY 


II  I'! 


MANITOBA     ri.,    m 1    1:,  11    North  ol 

thi     P         U    nlti  '  -      11 

Journ  .    s.-pt     1.    1916;     :    pp 

1147     \i:w    MEXICO     Black    Hawk    Sllver-Co- 

bi s       Albert     \     Lei  ch       (Em     .  nd    Min 

Journ  .  Si  pt.  9,  1910;         p.)     20c 

Ills      si:w     ZEALAND      PI        I  ol     tin 

Walhl  1. land  Junction  Mine,  Waihi,  X.  /.  Arthui 
Jarman  iltull  I  13.  I  M  M.,  Au|  .'i  1916 :  I" 
pp      illus  1      Authoi  s    replj    to  discus 

II  19     QUEENSLAND        P  ol       1  )■•- 

Mount     Morgan     Mine.    Queensland.      W 
(Bull      A     I     M     E      Sepl       1916 ;   2"   pp.,    illus.) 
40c 

GOLD     AND     SILVER— GENERAL 

I   JO        M.A.SK  \       Gold        ~        ■  1  1      ' 

11     1915       Alfred    11      B Mini  n 

;  In    1 '    >      1915,  Part  1      12   pp  1 

1151     ALASKA    TREADWELL,     ETC      Consoli- 

dat t    the   Treadwell    Mines       (Min     and    Scl 

Press.    Aug.    26,    1916;    7    pp.,    Illus.) 

from   the  report   of  the  committee   called    hi lo 

the  consolidation  ol  tin    Tn    d 

2lle. 

ASSAYING      Cup,  Nation      Losses     in     As 
saying.     Horace  Tharp  Maun  .mil  Charli 
1  lavton       (Bull.    Mo    School  ol    Mines  and   Mi  tal 
lurg)  ,  Feb.,  11 10  pp  .  Illus.) 

1153  luil.iv  IA      Sih,  1   Till    Mining    ll 

Joseph  T.  Singewald.  Jr..  ami  Benjamin  Le  Hoy 
Milt  1  (Eng  and  Min  Journ  .  Sepl  23,  1916 : 
.   pp      Illus  1      20c 

1154  CALIFORNIA     The     Re  mine     oi     Old 

Mines     Along    the     Mothei      Lodi       1  11 

T  A  It  1 ,  K.i  III.  [Min  and  Sci.  Press.  Aug.  12. 
1916;    ".'i     pp.,    illus.)      Continuation    of    article 


hide 


20c. 


1155  CENTRAL  STATES     Sil 

ami    Zinc    in    the    Central    SI, il,s    ill     1915.       Mines 

Report      .1     P     Dunloi d    B     S     Butli 

era!     Resources     oi     the     I       s        1915     Pari     1 

C2     pp.) 

1156  GREAT    GOLD    MINES      I  In 

Sci.    Press.   Sepi     2,    1916 :    I',    pp  .    illus  1      Edi- 
torial.     Refers  to  a    previous  allhle  ill    LIMIT,   Which 

gavi    s data    on   the    16   leading  gold  mines  of 

1  lie     world,     and    discussed     their     rclatin 

Present    article   points   nul    how    these  mines  have 


ed 


20c 


1157  BRITISH  GUIANA  Ri  port  1  a  the  Lands 
and    Mines    1 1  tin.  nl     for    Klin     Mo 

to  December,  1915  (British  Guiana  Dept.  of 
Lands    I    Mines.    1916  : 

1158  FLOTATION  Xotes  on  Flotation  or  Gold 
and  Copper  Hies.  Mount  Morgan,  Queensland.  W. 
siieiisiie.ii  (Proc,  Austral  lust  Mill.  Engrs., 
June  SO,    1916  :   23   pp  .   illus  1 

1159  IDAHO  Lode  Mining  In  the  Qunrtzburg 
and  Crimes  Pass  Porphyrj  ll.lt .  Boise  Basin. 
Idaho.        E.     L.    Jones,        I  Bull      640    K.     I 

Sure,    1910  :  2s   pp.,   illus.) 

in, ii     \K\  AD  \     ■< 
[,,i,,      Nevada        w       \      Scott  II 

Wld  .   Aug.    19,    191 

i  Li  i      RAND      i  R   nd  and  tlie  Gov- 

ernment    II      Fostei      Bain.       (Min.     Mae  .     Aug  . 
,,        '  ii  opusals  nl 

tin  i ..... .i  iimi,  in  Mining  Engineei  to  further  de- 
velopment of  new  mines  In  the  Fai  Bast  Band. 
I  tic 

1162  RAND     War   Taxes  and   Rand    Efficiency. 

i  Min     Mag  .   Aug  .    1916  :   2   pp.)      in.- 

1163  RAND'S  ORE  i:i.si.i:\  ES,  The.  A. 
pi  i    Key.      I  Knu-    and    Min     I 

1164  RUSSIA     Russland    Gold  .  PI   I 
Sllbcr-  iiimI  Zinklndustric  im  Jain 

B     II     ii     Salinenwesen      lahi  gi  nl     '  ■    : 

I  v.     „p   ) 

1165  SOUTH   Mini   \      Ln    American's  Impres- 

sions    ol     South     At;  i,  .  11       I 

and  Scl     Press.  Aug    26    1910  :  5  pp  .  lllu 

Ilia,     l'4'AII     Op 
Mine  al   Alta.  Utah       Will   I      HiggillS       'Salt   Lake 
Aug     13.    1910      -    PI 
IRON    ORE    DEPOSITS.    MINING.   ETC 

1167     (I  P.  A     Undi  rground  Mining  In  I 
neider.       I  Eng     and     M 
16,    1916 ;    2".,    pp  .    Illus 
ORE   HAXDLINI 

Die    liiickminstci     Mil 

Ltd..      Willi      SI.- \ 


WASHING       N 

I     ,  i 

1916;    '   ,    pp 
IRON    AND    STEEL    METALLURGY 

ii."     ALLOYS     Iron  B n     I     i 

Alloys.     (Iron  Age,  Auj    24,  1916;  2  pp.  lllu-  i     a 
i     |     r 

Hie    Journal    ol     Ii 

fURNACl      '  n  .ii 

i      I 
I  I    Chen 

1916;  li',   pp.,  Illus  ) 

BLAS1    II  RNAI  I.  OPERATION 
Gas   In.     David    F.    Bakei       (Ir 
1916;   i 

BRITIS1 .1  mp.i  1 

Steel   Industi  i    In    Bi  III  h   t 

worth.      (Iron  and   Coal  Ti     Rei      An.     is,    i 

1171     COPPER  CLAD      Hi 

Aug     19,    1916;    p,    pp., 
ppei  il, ol    si. 
Rankin,    Pcnn.      20c. 

LECTRIC    FURNACE     Le   Cur   Electrl- 
l.loiirn.   .in   Four  Elec 
Aug.    15,    1916;    I    p.)       Hie 

1176  EUROPEAN     WAR     The    Steel 
In   the   w.u    /,.n,       ii     ii    Campbell       (I 

Aug.    3,    19  illus  i        Important    war 

in    Mini  it,-    ores   and    (1 

1177  HEALTH  nl'  WORKERS     Indu 

;  I    Worl 

borough.      .1.    Watkin    Edwards       (Iron    and    '  ,,..i 

l,   1916  ;   l   p  i      10c 

1178  OPEN  HEARTH       PR  mi       i 

ii  Open-Hearth  Practlci       ll    ii    I 
bell.      Hi. .n   Age,   Aug 

I  I7H      SCRAP-    llou     n        ,  l; 

I  -  Scrap      (Iron    Pr.  1  84,  1916 

6  pp.,   illus.)      20c 

1180     STEEL     MILLS  ntrol     (or 

Steel  Mills  (Applications  to  Alternatii  . 
Motors  i  t;.  E.  Stack.  (Gen  Elec.  Ri  . 
1916 :     in     pp.,     illus  1        Pari     III 

ii    Industi       '    ■ 

LEAD    AND    ZINC 
BR)  i  i  -ii    i  ui. i  MP.IA     New    Zinc    Ph.- 

phates  from  Sal British  Columbia.     A 

II.    Phillips        (Am     Join  i 
pp.,    illus 

,  lATKAl,  STATES     SHvi  ,     • 
•nl  Zinc   in   the   Central    States   In    191 
i     p    Dunlop  and   B    S    Butli 

lis::     ELECTROLYSIS     The      I 
f  Lead  I  B 

i.  I    n      i        R 
trochem  pp  .  Illus.) 

PRODUCTION    .,f    Prim 
l    to   June   .hi.    1916      i      t:     Slebei  th  il 
Bull.,  Is. 

, Is     Cold.     Phltlll.      Blel. 

Silver  und  Zlnklndustrie  Im  Jahre,  1912 
t   ,i    b    ll    u    Salinenwesen,  Jahrgang  191  ' 

;t_.    pp  i 
lis,:     TAILINGS     Concentrating    Mill 
i 
Eng    Wld  .    Auk.    26,    1916 :   2tf    pp  .    il 

f  Foui    Bxploratl 

1187     UTAH     N.,i,s    ,,n    the    Park    City    Mines 
and    Mills.    I  i.ih       W      A 
w  id  .    s.pi.    2,    1916  :    l:i,    pp  i 

:  Zinc     Mining     In     Vil- 
li    Si d.     Ir        (Eng     and    M  . 

tic     Zinc     liusi 

116;    M', 
PP  I 

OTHER     METALS 

I  I  I  MINI  M      ll 
nun   as   Oxide,      IVnr    Blllh 

f  SI  indards,   1911 
1191     ALUMINUM     CASTINGS     and     I 
-    PP  i 

'.TIMIINY       II 

Fresnlllo,  Zac    Manuel   Gutierrez   Am 
I    '-.    1.    1916 ;   1 
iNTIMONY     PRODUCTIO: 

S     China        A      -      ' 
I      M      M  .    1916      5    pp 
contributed  remarks  on  pa  per  1 

BAUXITE     AND     M 
W    C.  Phalen.      (Mineral   I; 
'  rt  I  :  16  pp..  illus.) 
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1195  MANGANESE  in  Tennessee.  Joel  H.  Wat- 
kins.  (Eng.  and  Miu.  .Tourn.,  Sept.  23,  1916;  1 
!>.)      20c. 

4196— MOLYBDENITE  AND  NICKEL  ORE  in 
San  Diego  County.  California.  F.  C.  Calkins. 
(Bull.  640-D,  V.  S.  Geol.  Sun.,  1916;  19  pp.. 
illus.) 

1197— MOLYBDENUM  in  New  South  Wales 
(Aust.  Statesman  and  Min.  Stand..  July  13,  L916 ; 
%  p.)  Information  from  a  report  to  lie  issued 
t>5  the  Dept.  or  Mines  of  New  South  Wales.  40c. 
4198— NICKEL— Chief  Minerals  of  the  Sudbury 
Nickel  Ores.  A.  I'.  Coleman.  (Can.  Min 
Journ.,  Aug.   15,   1916;   1%   pp.,  illus.)      20c. 

4199 — NICKEL — Geological  Relations  of  Sudbury 
Nickel  Ores.  Cyril  \V.  Knight.  (Eng.  and  Min. 
Journ.,  Sept.  23,  1916;  1%  pp..  illus.)  Replies 
to  letter  of  A.  P.  Coleman,  published  in  Journal, 
July    8,    1916.      20c. 

4200— NICKEL— The  Use  of  Diphenyl  Glyoxime 
;is  an  Indicator  in  the  Volumetric  Determination  of 
Nickel  by  Freverfs  .Method.  G.  L.  Kelley  and 
I.  B.  Conant.  (Journ.  Ind.  and  Eng.  Chem.,  Sept., 
1916;   3   pp.)      60c. 

4201— PLATINUM  and  Allied  Metals  in  1915. 
lames  M.  Hill.  (Mineral  Resources  of  the  1*  S  . 
1915— Part  I;  18  pp.) 

4202— PLATINUM— El  Platino  ;  Criaderos;  Ori- 
gen ;  Investigacion  ;  Explotacion.  (Revista  Min- 
era,  Aug.   1,   1916;  3  pp.)      40c. 

4203— PLATINUM— II  Platino  nelle  rocec  l'ls- 
tinifere  dell'Ural  e  sue  Composizioni  chimiche. 
L.  Duparc.  (Rassegna  Mineraria,  Aug.  16,  1916; 
4  pp.)  From  a  paper  before  the  Soeiete  des  In- 
genieurs  Civils  de  France.     40c. 

4204— PLATINUM— Russlands  Gold-.  I'lalin-. 
Blei-,  Silber-  und  Zinkindustrie  in  Jahre,  1912. 
(Zeit.  f.  d.  B.  H.  u.  Salinenwesen,  Jahrgang 
1914,   3  heft;   4%    pp.) 

4205 — QUEENSLAND— Robson's  Lodes  of  Wol- 
fram, Tin,  Etc.,  Tinaroo,  North  Queensland.  E. 
Cecil  Saint-Smith.  (Queensland  Govt.  Min. 
Journ.,  Aug.  15,  1916;  1%  pp..  illus.)     60c. 

4206— QUICKSILVER— Oceanic  Quicksilver  Mill. 
California  Editorial  Correspondence.  (Eng.  and 
Min.  Journ.,  Sept.  16,  1916;  %  p.  illus.)  20c. 
4207— RARE  EARTHS — The  Progress  of  the 
British  Rare  Earth  Industry  During  the  War  S. 
J.  Johnstone.  (Journ.  Soc.  Chem.  Ind.,  July  31, 
1916;  2%   pp.) 

4208— SECONDARY  METALS  in  1915.  J.  P. 
Dunlop.  (Mineral  Resources  of  the  U.  S.,  1915 — 
Part  I;  8  pp.) 

4209— TIN — Silver-Tin  Mining  in  Bolivia.  Jo- 
seph Singewald.  Jr..  and  Benjamin  Le  Roy  Miller. 
(Eng.  and  Min.  Journ.,  Sept,  23,  1916 ;  3  pp., 
Illus.)     20c. 

4210— TIN— The  Patifio  Tin  Mines,  Bolivia. 
Benjamin  L.  Miller  and  Joseph  T.  Singewald,  Jr. 
(Eng.  and  Min.  Journ.,  Sept.  9,  1916 ;  4yt  pp., 
illus.) 

4211 — TUNGSTEN — II  Tungsteno.  Giovanni 
Aichino.  (Ind.  Chim.  Min.  e  Met.,  July  25  and 
Aug.    10,    1916;    6    pp.) 

4212— TUNGSTEN— The  Wolfram  Mines  of 
Mount  Carbine.  North  Queensland.  L.  C.  Ball. 
(Geol.  Surv.  of  Queensland,  Pub.  251,  1915 ;  96 
pp.,  illus.) 

4213 — VANADIUM— Contributions  to  the  Knowl- 
edge of  the  Electrolysis  of  Aqueous  Solutions  of 
Vanadium  Salts.  Sigfried  Fischer,  Jr.  (Advance 
copy.  Am.  Electrochem.  Soc,  1916;  48  pp.,  illus.) 

NONMETALLIC   MINERALS 

4214— ASBESTOS— Queensland  Mineral  De- 
posits. B.  Dunstan.  (Queensland  Govt.  Min. 
Journ.,  Aug.  15,  1916;  3%  pp.,  illus.)  A  re- 
view of  occurrences,  production,  values  and  pros- 
pects ;  this  installment  relating  to  asbestos.     60c. 

4215— CEMENT  in  1915.  Ernest  F.  Burchard. 
(Mineral  Resources  of  the  U.  S.,  1915— Part  II; 
23  pp.) 

4216— LLME  in  1915.  G.  F.  Loughlin.  (Min- 
eral Resources  of  the  U.  S.,  1915 — Part  II;  19 
PP) 

4217— MICA  in  1915.  Waldemar  T.  Schaller. 
(Mineral  Resources  of  the  U.  S.,  1915 — Part  II; 
13  pp.) 

4218— POTASH— The  Solubility  of  Leuclte  in 
Sulphurous  Acid.  J.  Schroeder.  (Journ.  Ind. 
and    Eng.    Chem.,    Sept.,     1916;     %     pp.)      60c. 

4219— SALT,  BROMIDE  AND  CALCIUM 
CHLORIDE  in  1915  W.  C.  Phalen.  (Mineral 
Resources  of  the  U.  S.,  1915 — Part  II;  11  pp., 
illus.) 

4220— SAND  AND  GRAVEL  in  1915.  R.  W. 
Stone.  (Mineral  Resources  of  the  U.  S.,  1915 — 
Part  II;  12  pp.) 

PETROLEUM    AND    NATURAL  GAS 

4221 — MEXICO — Ligero  apunte  sobre  los  Campos 
Petroliferos  de  Mexico.  E.  Ordonez.  (Bol.  del 
Petroleo,  Aug..   1916;  4  pp.) 

4222 — MISSISSIPPI— Structure  of  the  Vicks- 
burg-Jackson  Area.  Mississippi,  witli  Special  Ref- 
erence to  Oil  and  Gas.  Oliver  B.  Hopkins.  (Bull. 
641-D,  U.   S.   Geol.   Surv..   1916;  27   pp..  illus.) 

4223— MONTANA— Possibilities  of  Oil  and  Gas 
in  North-Central  Montana.  Eugene  Stebinger, 
(Bull.  641-C,  U.  S.  Geol.  Surv..  1916;  42  pp., 
illus.) 

4224— OKLAHOMA— The  Oil  and  Gas  Geology 
of  the  Foraker  Quadrangle,   Osage   County,   Okla- 


homa. K.  C.  Heald.  (Bull.  641-B.  U.  S.  Geol. 
Surv.,  1916;  30  pp..  illus.) 

1225— QUEENSLAND— Oil  Shales  in  the  Port 
Curtis  District.  L.  C.  Ball.  (Geol.  Surv.  of 
Queensland,  Pub.   249,   1915;  35  pp.    illus.) 

1226— RUSSIAN  PETROLEUM  INDUSTRY.  A 
Review  for  the  First  Half  of  the  Year.  (Petrol. 
Rev.,    Aug.    26,    1916;    iy2    pp.)      40c. 

4227— SHALE-OIL  INDUSTRY.  The.  D.  R. 
Steuart.  (Journ.  Soc.  Chem.  Ind.,  July  31,  1H16  : 
2J    pp.) 

4228— TASMANIA— The  Petroleum  Prospects  on 
Bruny  Island,  Tasmania.  Arthur  Wade.  (Petrol. 
Rev.,  Aug.  19  and  26,  1916;  3y2   pp.)     80c. 

1229— WEST  VIRGINIA  The  Possibilit>  of 
Deep  Sand  Oil  and  Gas  in  the  Appalachian  Geo- 
Syncline  of  West  Virginia.  David  B.  Reger. 
(Bull..  A.  I.  M.  E..  Sept..  1916;  16  pp.,  illus.) 
40c. 

ECONOMIC  GEOLOGY— GENERAL 

4230— DOLOMITE— New  Points  on  the  Origin 
of  Dolomite.  Francis  M.  Van  Tuvl.  (Am.  Journ. 
of  Sci.,  Sept.,  1916;  12  pp.)     40c. 

4231— ONTARIO— Origin  of  Sudbury  Nickel- 
Copper  Deposits.  C.  V.  Corless.  (Eng.  and  Min. 
Journ.,  Sept.  16,  1916;  %  p.)  Discussion  on  a 
paper  by  C.  W.   Knight,  previously  indexed.     20c. 

4232— WASHINGTON— Reconnaissance  of  the 
Conconully  and  Rubv  Mining  District,  Washing- 
ton. Edward  L.  Jones.  (Bull.  640-B,  TJ.  S.  Geol. 
Surv.,    1916;   36   pp.,   illus.) 

MINING— GENERAL 

4233— ACCIDENTS— Coal-Mine  Fatalities  in 
the  United  States,  May  and  June,  1916.  Albert 
H.  Fay.  (C.  S.  Bureau  of  Mines.  1916 :  28-32 
PP) 

4234— ACCIDENTS— The  Chief  Sources  of  Ac- 
cidents in  Witwatersrand  Mines.  Chas.  E.  Hutton. 
(Journ.  Chem.,  Met.  and  Min.  Soc.  of  Afr..  June, 
IMlii:  1>4   pp.)     Author's  reply  to  discussion. 

4235—  CHANGE  HOUSE— A  Cheap  Change  or 
Dry  House.  Roy  S.  Bonsib.  (Eng.  and  Min. 
Journ.,  Sept.   16.  1916:  %  p.  illus.)     20c. 

4236— COLOMBIA— Mining  Possibilities  in  Co- 
lombia. S.  A.  Matt.  W.  Alderson.  (Min.  and 
Eng.  Wld.,  Aug.  12  and  26,  1916:  4'/2  pp.  illus.) 
Continuation  of  article  previously  indexed.  40c. 
4237— DIAMOND  DRILLING  at  Sudbury.  L. 
A.  Parsons.*  (Eng.  and  Min.  Journ.,  Aug.  26, 
1916;   1%    pp.)     20c. 

4238— DRILL  STEELS— Shanking  Drill  Steels. 
Charles  C.  Phelps.  (Eng.  and  Min.  Journ..  Aug. 
26,    1916:   3V2    pp.    illus.)      20c. 

4239— EXPLOSIVES— Governing  the  Use  of  Ex- 
plosives in  Mines.  E.  M.  Weston.  (Min.  and 
Eng.    Wld.,  Aug.   26,   1916;  2?r   pp..  illus.)      From 

a   I k  entitled.  "Practical   Mining  on  the  Rand." 

20c. 

4240— FIRE  PROTECTION— A  Reservoir  and 
I'uniphouse.  G.  F.  Alderson.  (Eng.  and  Min 
Journ.,  Sept.  23,   1916;   1%   pp.  illus.)      20c. 

4241 — FIRST  AID— The  Encouragement  of  First- 
Aid  Work  on  the  Mines :  Some  Suggestions 
Based  on  Experience  at  the  Crown  Mines.  A.  J. 
Brett.  (Journ.  Chem.,  Met,  and  Min.  Soc  of  So 
Afr.  June,  1916;  6y2  pp.)     60c. 

4242— FRANCE  AND  ALGERIA— Die  Bergwerks- 
hidustrie  in  Frankreich  und  Algier  in  den  Jahren 
1911  und  1912.  (Zeit,  f.  B.  H.  u.  Salinenwesen. 
Jahrgang  1915,  1  heft;  9%  pp.)  From  official 
report. 

4243— GERMAN  EAST  AFRICA— Economic  Re- 
sources of  German  East  Africa.  F.  A.  G  Pape 
(So.  Afr.  Min.  Journ.,  July  22,  1916;  lv,  pp  ) 
40c. 

4244— MINE-RESCUE  STATION,  The  Organi- 
zation and  Equipment  of  a.  J.  C.  Coldham. 
(Proc,  Austral.  Inst,  Min.  Engrs.,  June  30.  1916; 
2  pp.)  Discussion  by  Hartwell  Conder  of  paper 
previously     indexed. 

1215—  PROSPECTING— Pocket  -Hunting  Applied 
to  Prospecting.  John  B.  Platts.  (Min.  and  Sci. 
Press,  Aug.    26,    1916;    1    p.)      20c. 

4246 — PRUSSIA — Versuche  und  Verbesserungeu 
beim  Bergwerksbetriebe  in  Preussen  Wahrend  des 
Jahres  1914.  (Zeit.  f.  B.  H.  u.  Salinenwesen. 
Jahrgang  1915,   1  heft;  63  pp.,  illus.) 

4247— RAISE— Driving  a  1,200-Ft.  Raise.  S. 
Ford  Eaton.  (Eng.  and  Min.  Journ.,  Sept.  9,  1916; 
3%  pp..  illus.)  Describes  work  of  driving  a 
shaft  raise  by  contract  for  the  Britannia  Mining 
and  Smelting  Co.     20c. 

12  18    -RUSSIAN       WAR       TAXES.  Editorial. 

(Min.  Mag.,  Aug.,  1916;  2Yt  pp.)     40c. 

4249— SHAFT  SINKING  Through  Soft  Material. 
(Coal).  Edward  A.  Sayre.  (Bull.  A.  I.  M.  E., 
Sept.,  1916;  8  pp.,  illus.)     40c. 

4250— SUPPLIES— Buying  Supplies  for  a  Mine. 
Nelson  Dickerman.  (Min.  and  Sci.  Press,  Sept.  2, 
1916;  2J  pp.)  Notes  on  author's  experiences 
in  Colombia.     20c. 

4251— SURVEYING— A  Handy  Light  for  Mine 
Surveying.  A.  E.  Hall.  (Eng.  and  Min.  Journ., 
Sept.  9,   1916;  M>  p..  illus.)      20c. 

4252— UNDERGROUND  DAMS  and  Bulkheads. 
Albert  E.  Hall  and  George  McFeely.  (Enu  and 
Min.  Journ..  Sept.  16,  1916;  %  p.,  illus)  20c. 
4253— VALUATION  OK  MINKS.  The,  R.  A. 
Lehfeldt.  (Journ.  Chem..  Met  and  Min.  Soc.  of 
So.    Afr..   July.    1916:  3   pp..    illus.)      60c. 


MINING    LAW 

1254—  MINERAL  DISCOVERY  REQUIREMENT 
—The  Antecedent  Mineral  Discovery  Requirement 
E  D.  Gardner.  (Bull.  A.  I.  M.  E.,  Sept.,  1916;  14 
PP.)       inc. 

4255— PUBLIC  LANDS— Government  Control 
of  Minerals  on  the  Public  Lands.  J.  F.  Call- 
breath.  (Senate  Document  No.  430,  1916;  9  pp.) 
An  address  delivered  before  the  second  Pan- 
American  Scientific  Congress,  Washington,  D.  C. 
Jan.    4.    1916. 

1256  REVISION  of  the  Mining  Law.  Editorial 
(Eng.  and  Min.  Journ.,  Aug.  26,  1916:  1%  pp  ) 
20c. 

ORE    DRESSING— GENERAL 

1257  CLASSIFIER— Allen  Automatic  Classi- 
fier. J.  W.  Crowdus.  (Eng.  and  Min  Journ  , 
Sept.   16,  1916;  1%  pp.,  illus.)     20c. 

1258  CONCENTRATING  TABLE— E  m  p  i  r  e 
Look  Stroke  Table.  John  Gross.  (Eng.  and  Min 
Journ.    Sept.    2.    11116 ;    %    p.,   illus.)      20c. 

1259— FLOTATION— A    Few    Notes    on    Callow 
Flotation.     A.   G.    Morrison.      (Can.    Min.   Journ 
Sept.    1,    1916;   1  p.)    20c. 

4260— FLOTATION— Molecular  Forces  and  Flo- 
tation, Will  H.  Coghill.  (Min.  and  Sci.  Press. 
Sept.    2,    1916;    8V2    pp.,    illus.)      20c. 

4261— FLOTATION— Notes  on  Flotation  in  the 
Southwest.  L.  C.  Penhoel.  (Min.  and  Oil  Bull., 
Aug  ,  1916;  2%  pp.,  illus.) 

1262— FLOTATION— The  Function  of  Oil  and 
Acid  in  Flotation.  H.  J.  Stander.  (Min.  and 
Eng.  Wld,,  Aug.  19,  1916;  3%  pp.)     20c. 

4263— FLOTATION  OIL— A  New  Flotation  Oil 
Maxwell  Adams.  (Bull.  117,  A.  I.  M.  E.,  Sept, 
1916;  2  pp.)  Physical  properties  of  sage-brush 
oil  and  method  used  in  its  extraction.     40c. 

4264— FLOTATIVE  AGENTS— A  New  Source  of 
Flotative  Agents.  G.  H.  Clevenger.  (Bull  A  I 
M.  E.,  Sept.,  1916;  8  pp.,  illus).  Discusses  sage- 
brush oil,  its  preparation  and  use.    40c. 

4265— STAMP      MILLING — Replacing      Mortal- 
Blocks.     Charles  Labbe.      (Eng.   and  Min.   Journ 
Aug.    26,    1916;   1%    pp.,   illus.)      20c. 

METALLURGY— GENERAL 

4266— ALLOYS— Sur  les  Alliages  du  Cerium.     1 
re    partie:      Les    Alliages    Cerium-Cuivre    et    leur 
Constitution.     F.   Hanaman.      (Rev.  de  Met.,  Dec 
1915;    15    pp.,    illus.) 

4267— BRASS  FOUNDRY  SANITATION— How 
the  Sanitation  of  Brass  Foundries  is  Promoted  by- 
Good  Ventilation.  (Iron  Trade  Rev.,  Aug.  24. 
1916;  2  pp.,  illus.)  From  a  bulletin  issued  by 
the  Committee  on  Safety  and  Sanitation  of  the 
Nat.    Founders'   Assn.     20c. 

4268— CASTINGS— The  Making  of  Thin-Walled 
Castings.  R.  S.  B.  Wallace.  (Advance  copy, 
Am.    Inst,    of   Metals,    Sept.,    1916;    12   pp.,   illus) 

4269— CHROME  BRICKS— Au  Sujet  de  P  Article 
de  M.  Saldaw :  Experiences  sur  la  Preparation 
des  Briques  au  Chrome.  Groume  Grjumailo.  (Rev. 
de  Met.,  Dec,  1915;  1%  pp.)  From  Revue  de 
la  Soc.  Russe  de  Metal. 

4270— FIRE  CLAYS— Properties  of  Some  Eu- 
ropean Plastic  Fire  Clays.  A.  V.  Bleininger 
and  H.  G.  Schurecht.  (No.  79,  Tech.  Papers, 
V.    S.    Bur.    of    Standards,    1916;    33    pp  ,    illus) 

4271— JUNK— How  a  Large  Manufacturing 
Company  (Western  Electric  Co.)  Disposes  of  Its 
Old  Metal.  J.  M.  Bateman.  (Advance  copy,  Am. 
Inst,  of  Metals,  Sept.,  1916:  8  pp.,  illus.) 

4272— RUSSIA— The  Chemical  and  Allied  In- 
dustries of  Russia.  (Chem.  Tr.  Journ.,  Aug.  26, 
1916;  1%  pp.)  Brief  notes  on  mining,  metallur- 
gical and  chemical  industries.     40c. 

MINING   AND   METALLURGICAL   MACHINERY 

4273— BELTING— Purchase  and  Inspection  of 
Leather  Belting.  (Eng.  and  Mill.  Journ..  Sept.  23. 
1916;  1"4  pp.)  From  an  article  in  Am.  Machin- 
ist, July  13,  1916.     20c. 

4274— BELTS— The  Matter  of  Slack  Belts. 
W.  F.  Schaphorst.  (Eng.  and  Min.  Journ.,  Sept. 
9.    1916;   iy4    pp.,   illus.)      20c. 

FUELS 
(See    also    Petroleum    and    Natural    Gas) 

4275— FUEL  ECONOMY— A  National  Policy 
Required.  H.  E.  Armstrong.  (Journ.  Soc.  Chem 
Ind.,    July    31.    1916;   2y4    pp.) 

4276— FUEL  ECONOMY— The  Production  and 
LTse  of  Power  and  Its  Relation  to  Fuel  Economy. 
G.  Stanley  Cooper.  (Iron  and  Coal  Tr.  Rev.,  June 
30,  July  14  and  Aug.  4,  1916.) 

4277— POWDERED  COAL— The  Use  of  Powdered 
Coal  in  Metallurgical  Processes:  A  Discussion 
of  the  Engineering  Principles  Involved.  C.  J. 
Gadd.  (Journ.  Frank.  Inst.,  Sept.,  1916;  30  pp., 
Illus.)     60c. 

4279— WASTE  in  Coal  Production.  H.  Louis. 
(Journ.  Soc.  Chem.  Ind.,  July  31,  1916;  3%  pp.) 

SAMPLING     AND    ASSAYING 

4280— BROMINE— Examining  Commercial  Bro- 
mine. Elwyn  Waller.  (Journ.  Ind.  and  Eng 
Chem..   Sept..    1916;    1    p.)      60c. 

4281— MINERAL  WATERS— Analysis  of  Min- 
eral Waters  uy  Volumetric  Methods.  E.  Brough- 
ton  Jensen.  (Proc.  Austral.  Inst.  Min.  Engrs  , 
June    ::«.    1916  :    23    pp.,    illus.) 
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Eimsftathuite  MeetliiniE'  inn  Aozomi; 


B'X    P.    K.    BAKBOUl!    Wli    R.    I  1.    II  M.I, 


SYNOPSIS— Details  of  visit  of  the  American 
Institute  of  Mining  Engineers  to  the  big  mines 
am/  reduction  works  of  Arizona,  the  Roosevelt 
I), mi  and  the  Grand  Cation.  .1  special  train  of 
I '/  cars,  including  two  private  cars  of  copper 
magnates,  were  required  for  the  party.  Incidents 
uf  the  most  successful  trip  of  the  Institute  with 
llir   manlier*  at    work  and  at  play. 

The  113th  meeting  of  the  American  Institute  qf 
Mining  Engineers  came  to  a  fitting  mil  at  the  Grand 
Canon,  Arizona,  Sept.  25.  The  visit  of  the  Institute  to 
Arizona  was  the  most  successful  of  a  long  list  of  successes 


streets  lull  of:  soldiers  ami  the  El  Paso  Bmeltery.  Tin- 
plant,  originally  a  lead-smelting  installation,  ha-  been 
transformed,  owing  uf  lead  shipments  from 

Mexii  o  and  the  ini  rease  of  copper  shipments  from 
Arizona,  into  a  smelting  plant,  in  which  copper  i-  the 
leading  product.  One  of  the  most  interesting  features 
oi'  the  remodeled  ami  enlarged  plant  was  the  new  ami 
la  Peirce-Smith  converter,   13  ft.  diameter,  which  is 

taking  three  times  a-  much  air  as  it-   ll-ft.  prei 
anil    is  expected    to  establish   a    new    record    for  copper 
converted. 

Karl   I.'!;  i      n  d   I'.  A.   Mosman,  who  hail  I n  in  the 

W  i-i    ■'  than  a   month  making  a  regular  tour  of  tin' 

American  Smelting  ami  Refining  Co.'s  plants,  conducted 


HILLSIDE.   AT  MIAMI,   SHOWING    "BLOCK    FAULTING" 
DUE  TO  UNDERGROUND  CAVING 

of  this  kind,  and  after  visiting  so  many  wonderful  mines, 
milling  anil  smelting  plants,  and  after  having  hail  such 
a  strenuous  good  time,  the  Grand  Canon  alone  cbuld 
be  a  climax. 

A  comparatively  small  party  started  from  New  York 
Sept.  14,  but  had  increased  sufficiently  on  reaching 
Chicago  to  he  given  an  interesting  drive  through  W, 
ington  and  Jackson  Parks  ami  a  banquei  at  La  Salle 
Hotel.  The  private  car  "Anaconda."  of  1'..  B.  Thayer, 
was  attached  to  the  A.I.M.E.  special  hen-  ami  proceeded 
to  El  Paso,  where  the  partv  was  augmented  by  the 
addition  of  various  Texas,  Col  abers, 

including  the  Arizona  committee. 

Sunday,    the    day   of   arrival,   was    spent    visiting   the 
city,   its  National   Guard   camps,    Fori    Bliss,   the  busy 
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<1„.  party  tin-  Paso  planl  ami  continued  with 

them  1"  Arizona. 

On    Sunday  evening  a   most   interesting  banquel    was 

■  the  Toltec  Club,  aboul   115  being  present.    The 

,  ted    wholly   of    Mexican    dishes   the    nature 

!  nut  he  always  anticipai  visiting 

guests  who  were  not  familiar  v  Qg.    ,,:1 

:m  card   was  M 

i 

lapel.      A    Mi  si  a 
line   Mexican  style  thro 
i.  an  atmosph  i 
make  i  :']|le. 

the  party  motored  to 

planned 
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and  most  successfully  executed  arrangements  by  the 
Arizona  committee.  In  a  way  big  tilings  would  be 
expected  of  those  prematurely  gray  young  men  who  are 
guiding  the  destinies  of  the  big  Arizona  properties,  but 
even  so,  the  most  frequent  comments  regarding  the  trip 
related  to  the  ever  surprising  perfection  of  the  com- 
mittee's arrangements.  Elaborately  illustrated  booklets 
containing  the  program  of  the  trip,  many  illustrations 
and  data  of  Arizona  mines  and  reduction  works  were 
distributed  as  the  train  started. 

Enteetainment  and  Instruction  at  Santa  Rita 

Early  in  the  morning  the  party  arrived  at  Santa  Rita, 
X.  M.j  to  be  awakened  fittingly  by  the  sound  of  blasts 
in  the  Chino  opencuts.  After  breakfast  bunting-decorated 
flat  cars  provided  with  seats  took  the  party  to  the  steam- 
shovel  pits  of  the  Chino  Copper  Co.  On  their  return 
the  guests  were  offered  a  choice  of  trips — a  descent  into 
the  openpits.  a  visit,  to  the  iron  mine  at  Fierro,  an  in- 
spection of  the  new  crushing  plant  on  the  road  to  Hurley, 
or  a  trip  to  the  Empire  Zinc  Co.'s  mine,  mill  and 
magnetic  separator  at  Hanover. 

Hordes  of  automobiles  (""hordes"'  is  the  word)  were  at 
the  service  of  members  at  every  turn,  and  the  most 
strenuous  trip  of  the  Institute  was  in  full  swing.  At 
noon  all  returned  to  Santa  Rita,  where  genial  John  Sully, 
the  general  manager,  gave  a  barbecue  on  the  concrete 
tennis  courts,  over  which  had  been  stretched  a  huge 
canvas  tent.  The  excellent  band  of  the  Eleventh  U.  S. 
Cavalry,  from  Fort  Bayard  near-by,  played  most  enter- 
tainingly before  and  during  the  dinner.  At  each  plate 
at  the  dinner  was  a  large  specimen  of  Chino  native 
copper.  Not  the  least  interesting  part  of  the  entertain- 
ment was  furnished  at  the  extemporized  "Chino  Bar, 
tor  Eadies  and  Gentlemen."'  It  was  a  real  bar,  too. 
Mr.  Sully  explained  that  he  had  to  do  that  because 
Arizona  was  dry  and  he  knew  a  lot  of  his  Arizona  friends 
w-ere  coming  to  visit  him.'  Somebody  had  stolen  a  safety - 
lirst  sign  from  the  automobile  roadway  and  hung  it 
behind  the  bar.  reading  '"Slow  up."'  which  admonition 
proved  reasonably  efficacious. 

Outside  the  Chino  office  were  many  interesting  speci- 
mens of  ore  and  old  relics  of  Spanish  mining — the  Santa 
Rita  mines  having  been  worked  almost  two  centuries 
ago.  There  were  old  bullhide  bags  and  rawhide  ropes, 
chicken  ladders  and  sets  of  mining  timber  framed  in 
typical  old  Mexican  style,  with  the  caps  resting  on  posts 
between  two  horns  projecting  from  the  posts.  There  were 
sheets  of  native  copper,  some  of  them  I  or  5  ft.  across, 
and  one  chunk  of  chalcocite,  recently  found,  weighing 
L,300  lb. 

When  the  time  lor  leaving  Santa  Rita  arrived,  it  Mr. 
Sully's  Arizona  friends  expressed  any  regrets  about 
leaving,  they  were  again  at  case  when  the  automobiles 
landed  the  party  at  the  Chino  mill  at  Hurley.  10  mi. 
away,  and  "Sully's  Second  Free  Thirst  Quencher'"  Mas 
met. 

The  Chino  mill  was  open  to  all  visitors,  and  the 
interesting  flotation  work  was  explained  and  investi- 
gated with  great  interest.  Souvenir  bottles  were  given 
containing  three  layers  of  different  colors — the  black 
sulphide  concentrates  on  the  bottom,  the  green  carbonate 
llotation  concentrates  next,  and  the  red  copper  on  top, 
which  had  been  precipitated  on  iron,  then  '"rumbled"  off 
and  floated. 


The  visitors  were  much  interested  in  the  Chino  type 
of  concentrate  car,  also  in  the  new  type  of  cooling  towers 
that  are  being  added  at  the  power  plant  to  replace  the 
old-style  wooden  towers  now  used. 

After  visiting  the  mill,  the  party  was  carried  in 
automobiles  to  the  series  of  tailings  dams,  which  are 
so  constructed  that  all  the  water  is  conserved  and  the 
tailings  also.  The  latter  are  to  he  treated  in  a  flotation 
plant   now  in  the  process  of  construction  at  that  point. 

After  dinner  in  the  dining  car.  an  open-air  dance  was 
given  on  an  elevated  pavilion  erected  and  lighted  fo 
the  occasion,  the  Eleventh  U.  S.  Cavalry  band  again 
providing  most  acceptable  music.  When  the  train  pulled 
out  that  night,  a  tired  but  happy  party  conceded  it  to 
have  been  ""some  day." 

Tut:  Meetings  and  Visits  at  Douglas 

Tuesday  morning  the  A.I.M.E.  special,  of  1-t  cars, 
reached  Douglas,  where  the  Sixth  U.  S.  Artillery  band 
«as  playing  martial  music  and  automobiles  were  waiting 
to  take  the  party  to  the  Copper  Queen  smeltery.  On 
entering  the  plant  the  dusty  crowd  was  tempted  by  the 
spray    cooling    system,    which    looked    like    an    inverted 


TIMBERING    FROM   OL.D   SPANISH    WORKINGS   NEAR 
SANTA  RITA,  N.   M. 

shower  bath.  This  method  of  cooling  power-plant  water 
is  becoming  particularly  popular  in  the  Southwest.  It 
is  used  also  at  the  Inspiration  and  Miami  plants.  An 
addition  is  being  built  to  the  roaster  building  to  accom- 
modate four  more  units,  which  will  make  the  number 
20  in  all. 

Special  interest  was  shown  in  the  casting  machines 
and  the  million-dollar  pile  of  blister  copper  stacked  up 
outside  because  the  refinery  in  the  East  could  not  handle 
it.  The  oil-fired  reverberatories  also  attracted  attention. 
Pamphlets  were  distributed  showing  the  flow  sheet  of  the 
plant  and  data  of  equipment  and  operating  details. 

The  A.I.M.E.  train  had  been  switched  into  the  yard 
and  took  the  party  over  to  the  Calumet  &  Arizona  plant. 
The  ore-bedding  system  anil  the  reclaiming  machine 
attracted  much  interest  and  aroused  some  discussion  as 
to  the  loss  by  dusting  during  dropping  the  ore  from 
the  conveyors  to  the  beds.  This  loss  is  admitted,  but 
it  is  ore  and  is  not  considered  serious.  With  the  rich 
concentrates  at  Inspiration,  however,  specially  designed 
cars  were   made   to  prevent  any   such   loss   in   handling 
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the  products,  and  bedding  and  mixing  are  done  in  a 
covered  building. 

The  new  sulphuric-acid  plain  held  interesl  Eor  a  con- 
siderable time.  Much  of  the  interior  steel  work  was  in 
place  and  one  lead-lined  chamber  was  almost  completed. 
The  Greal  Falls  type  ol  basic  converter  is  used  ai  this 
plant  and  also  ai  the  Copper  Queen. 

At  noon  a  buffel  lunch  and  hot  coffee  were  served  at 
tallies  under  the  blast-furnace  dusl  chamber,  which  i-', i 
sufficient  commentary  on  the  cleanliness  of  the  plant  and 
its  freedom  from  dust.  'The  military  hand  supplied 
popular  music  and  when  the  A.I.M.E.  train  was  taken 
hack  to   Douglas  and   hacked   down   to   the   Y.M.C.A.   for 


could  not  maki   an  adequate  reply.     II.-  called 
upon  B.  B   Thayer,  who  said  thai  between  six  and  eighl 

of  the   happi.-t    war-  of    hi-   life    Were   -pent    in      , 

Dr.  James  Dou  las,  he  said,  had  done  more  for  the 
Southwesi  than  ever  he  had.  The  services  of  Dr.  Douglas 
had  keen  fittingly  n  the  naming  of  the  town 

1,1  whii  h  ma  ting      \-  in  none  of  the  smelteries 

of  the  region  would  you  fail  to  find  - of  thi 

work  of  Dr.  Rieketts,  he  prop..-.-. I  thai  some  such  thriving 

1 glas  pro\  ide  foi  thi  on  of  his  name. 

The  paper  of  A.  G.  McGregi 
Coppei  Smelting]  d  the  comment 

of  Dr.  Rieketts  thai   the  three  lines  ol   impro  ■  meni   in 
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CONCRETE  CONCENTRATE  BINS   AT  THE  OLD 
DOMINI.  iN   WORKS 

the  technical  session,  the  hand  went  along  on  its  special 
oar — a  flat  fitted   up  with   seats  and    railings. 

Artistic  booklets  of  the  smeltery  were  distributed 
showing  various  sections  of  the  plant,  plan  and  elevation 
of  the  sulphuric-acid  plant,  flow  sheets  and  complete 
operating   and   equipment    data. 

Two  technical  session-  were  held,  afternoon  and  eve 
nine,  and  the  usual  welcoming  speeches,  etc.,  made. 

The  Douglas  meeting  was  opened  by  Dr.  L.  I).  R 
and  Walter  Douglas  presided.  J.  C.  Greenway,  of  the 
Calumet  &  Arizona  Co..  Warren,  Ariz.,  made  the  address 
of  welcome,  saying,  ''Whatever  of  hospitality  there  is  at 
hand,  we  offer  you  without  measure."  L.  D.  Rieketts 
responded,  saying  that  he  was  both  guest  and  host  and 


CONCENTRATE  CARS  OF  Tin:  CHTNO 
AT  HURLEY,  N    M. 


:opper  CO. 


smelting  had  been  cheaper  cost  in  handling,  larger  units 
and  decreased  loss  of  copper.     He  fell  that  the  chief  loss 

,ly  in  the  discharge  from  calcine  care.    La 
discussion  reverted  to  the  losses  in  unloading  from  rail 
S    i   .i  nnin  ■-.  ol  the  Dnited  state-  Smelting, 
i:  and  Mining  Co.,  declared  the  dry  and  high  winds 

ell  .arrv  off  large  quanl 
:  i  sull 

of    Krakatoa    traveled    twice    around   the 

A.  G.  McG  '  ' 

of  the   dumped   materia!   d 
copper.     Precaution-  were  justified  at  the  Miai 
because  the  material  handl.-d  was  of  - 
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Dr.  Eicketts  condemned  the  dropping  of  material  in 
the  open  and  the  practice  of  leaving  bins  uncovered.  He 
showed  that  though  in  the  past  many  losses  were  allowed 
to  occur  without  explanation,  we  were  now  approaching 
a  time  when  we  would  not  permit,  any  of  these  losses  to 
occur.  The  Cottrell  system  is  most  successful  in  reducing 
the  loss  in  dust.  There  is  still  a  small  loss  when  turning 
the  converters  up  or  down.  In  drying  there  are  no  losses. 
and  the  dust  losses  from  the  reverberatories  are  negligible 
and  do  not  justify  the  installation  of  any  collection 
system.  In  fact  the  reverberatory  losses  are  about  0.18%. 
Of  all  losses,  as  he  said  before,  none  equal  those  from 
the  discharge  of  the  calcine  cars. 

Results  with  Basic-Lined  Converters 

F.  N.  Flynn's  paper  on  "Smelting  at  the  Arizona 
Copper  Co.'s  Works'"  aroused  much  discussion.  L.  0. 
Howard  declared  than  the  gross  output  of  one  converter 
at  the  Old  Dominion  smeltery  at  Globe — TO  million 
pounds  of  copper — was  only  attained  owing  to  the  ex- 
cellent  grade  of  the  matte  and  to  the  great  care  taken 
of  the  lining. 

E.  P.  Mathewson,  of  the  Anaconda  Copper  Mining  Co., 
Anaconda,  Mont.,  said  that  when  converters  of  the  Great 
Falls  type  are  tilted,  the  tuyeres  are  not  all  equally 
covered  and  splashing  results.  But  the  silica  is  more 
readily  distributed  than  in  the  Peirce-Smith  type.  The 
linings  in  the  Northwest  last  almost  indefinitely,  but  for 
the  best  results  the  silica  must  be  kept  low  in  the  furnace 
and  the  ore  should  be  magnetic  in  character. 

Later  the  discussion  turned  to  the  dust  losses,  and 
Mr.  Mathewson  declared  that  "metallurgy  is  the  art  of 
making  money  from  ore,"  and  so  good  practice  would 
never  permit  us  to  save  anything  out  of  which  no  profit 
could  be  made.  By  using  large  dust  chambers  the  gas 
could  be  caused  to  travel  at  reduced  speed  and  it  could 
also  be  cooled  sufficiently.  But  there  was  no  advantage 
in  excessive  cooling  such  as  might  be  obtained  by  drench- 
ing the  gas  with  water,  for  if  the  sulphur  dioxide  is 
rendered  too  cool,  it  just  rises  to  the  top  of  the  stack 
and  rolls  down'  on  the  surrounding  territory,  whereas  if 
the  temperature  is  high  enough,  the  gas  will  rise  and 
diffuse  over  a  larger  area,  the  physicists  to  the  contrary 
notwithstanding.  There  is  no  market  in  the  Northwest 
or  the  Southwest  for  much  of  the  dust  that  goes  out  with 
the  smoke. 

Dr.  James  Douglas  telegraphed  his  congratulations  to 
the  institute,  and  the  meeting  instructed  Dr.  Eicketts  to 
make  a  suitable  reply  to  his  kindly  greetings. 

The  Arizona  drought  was  encountered  here,  but  the 
Y.M.C.A.  had  large  bowls  of  enticing  looking  but  perfect- 
ly harmless  punch  labeled,  "Arizonhauser,"  which  was 
sufficient  unto  the  need. 

The  ladies  of  the  party  were  entertained  at  tea  at 
the  Country  Club,  and  a  general  gathering  there  in  the 
evening  followed  the  technical  session.  B.  B.  Thayer 
held  an  informal  reception  of  many  members  of  the 
Montana  National  Guard  stationed  at  Douglas. 

The  run  to  Bisbee  was  made  during  the  night,  and 
after  breakfast  another  tiorde  of  automobiles,  all  duly 
tagged  and  numb  at  hand  for  the  various  trips 

arranged.  It  is  a  standing  joke  in  all  the  places  visited 
thus  far  that  almost  every  new  auto  mean-  CFnited  Verde 
Extension  money,  and  this  was  true  also  at  Globe  and 
Miami. 


four  different  trips  were  arranged  for  this  day.  it 
being  possible  lor  each  party  to  make  only  one.  The 
underground  inspection  of  the  Calumet  &  Arizona  Mining 
Co.  included  a  change  of  clothing  at  the  Junction  shaft 
and  entrance  through  the  concreted  5-eompartment  shaft 
to  the  1,100-,  1,200-  and  1,4.00-ft.  levels  and  thence  to 
the  Briggs  mine  and  the  30  and  93  stopes  in  the  Tintown 
vein,  at  the  southeastern  end  of  the  developed  area,  where 
rich  oxidized  ore  occurs  in  a  well-defined  steep  vein. 
Mining  is  by  the  square-set  method  and  by  underhand 
stoping  with  stringers. 

In  the  96  stope,  in  the  large  Briggs  sulphide  orebody 
east  of  the  shaft,  the  ore  is  solid  pyrite  with  chalcopyrite 
and  a  little  bornite  in  irregular  replacement  bodies.  A 
modified    Mitchell   slicing  system   is  used. 

In  the  Junction  mine,  1,500  level,  stope  88  is  a  very 
large  pyrite,  chalcopyrite  and  bornite  body,  which  is 
mined  by  the  Gilman  cut-and-fill  system.  Both  mining 
and  filling  operations  were  shown  to  the  visitors.  They 
also  visited  stope  48,  which  is  located  in  a  body  of 
siliceous  breccia  cemented  by  pyrite  and  chalcopyrite  and 
is  mined  by  the  cut-and-fill  system.  This  is  the  largest 
cut-and-fill  stope  yet  opened  up. 

Some  of  the  visitors  entered  by  the  Briggs  and  returned 
by  the  Junction  shaft.  On  reaching  the  surface  every- 
body had  a  shower  in  the  men's  changehouse.  New 
underground  clothes,  new  sou'westers  and  new  bath  towels 
were  provided — the  Arizona  committee  had  not  overlooked 
anything  for  the  comfort  or  interest  of  the  party. 

The  Copper  Queen  mines  have  150  mi.  of  workings. 
; .".  of  which  have  been  driven  recently  and  50  of  which 
are  now  open.     Three  different  trips  were  arranged  here. 

The  underground  trip  to  the  Neptune  tunnel  was 
arranged  for  those  desiring  to  see  the  deposit  of  dis- 
seminated sulphides  in  the  main  porphyry  stock  of 
Sacramento  Hill.  The  metamorphic  limestone  adjacent 
to  the  hill  was  visited  and  a  body  of  enriched  sulphides 
along  the  famous  Dividend  fault,  which  is  being  mined 
by  top-slicing,  was  shown  to  those  who  made  this  trip. 

Sacramento  Division  of  Copper  Queen 

The  underground  trip  to  the  Sacramento  division  was 
arranged  for  those  desiring  to  see  the  following  features: 
Orebodies  iu  the  main  contact  zone  around  Sacramento 
Hill  and  in  limestone  showing  all  stages  of  primary 
mineralization,  enrichment,  impoverishment  and  oxida- 
tion; good  examples  of  the  prevalent  methods  of  square- 
setting  and  top-slicing  in  the  district;  and  in  addition, 
the  main  ore-hoisting  shaft,  recently  concreted  while  in 
operation. 

The  surface  and  underground  mechanical  trip  was 
principally  for  those  interested  in  the  mechanical 
equipment  in  use  in  the  camp.  The  Sacramento  main 
hoisting  shaft  of  the  Copper  Queen,  recently  concreted 
while  in  operation,  together  with  the  surface  ore-loading 
plant,  and  hoisting  engines  were  visited  first,  followed 
by  inspection  of  the  central  power  house,  the  central 
tool-sharpening-  plant  and  the  central  sawmill  of  the 
Copper  Queen,  the  Oliver  power  plant  and  the  Junction 
power  plant  of-  the  Calumet  &  Arizona,  together  with 
(lie  -rent  underground  pumping  stations  of  the  Calumet 
&  Arizona  in  the  concrete  Junction  shaft,  from  which 
practically  all  the  water  in  the  district  is  pumped. 

Ore  from  the  Sacramento  shaft  is  conveyed  down  an 
inclined   belt  conveyor  to  the  ore-bedding  system  under 
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cover  in  the  gulch  below.  Looking  down  on  these  long 
roofs,  Kuno  Doerr,  manager  of  the  El  Paso  smeltery, 
asked  what  they  were  and  being  informed  it  was  the 
bedding  plant  exclaimed:  "Ah!  Eere  are  - gentle- 
men in  the  mining  business;  they  bed  their  ore  befori 
sending  H    to   the  - Iter." 

Mam  visited,  during  the  afternoon,  the  Copper  Queei 
experimental  plant  where,  under  the  guiding  hand  of  G. 
D.  Van  Arsdale,  of  Phelps,  Dodge  &  Co.,  the  sulphidizing 
and  flotation  of  Morenci  carbonate  tailings  were  being 
tried  out. 

The  technical  session  in  the  afternoon  was  held  in  a 
new  and  remarkable  high-school  building.    The  discussion 


1 
said  thai  i  i .  1 1 1  \  understood  thai  you  could  prove 

any  theo 

FTe  added   thai    in  do  other 
districl  had  such  careful  microscopic  work  been  done. 

The  article  on     I  Effort    in    Mining,"   by 

Joseph  P.  Hoi  J.  A.  Ede,  of  the 

Illinois  Zinc  Co.,  La  Salle.  111.,  ami  by  C.  W.  G 
of  the  Anaconda  I  Co.,  Butte,  Mont    Thi 

latter  said  thai  success  in  the  promotii E  safel 

qoI  be  attained  if  the  whole  reliance  was  placed 

of  -hilt  bosses,  for  it  was  in  i  | > r. p\  ide 

so  many  of  these  officials  thai  their  work  would  be  suffi- 


"      INTERIOR  VIEWS  AT  SOME  REDUCTION   PLANTS  VISITED  IN  ARIZONA 
The  upper  views  show  Great  Falls  type  converters  at   the  <  alumet    &    Ariz;  rj     at    Ilou^las    and    at    the    CTj 

Dominion  smeltery  at   Globe.     The   lower   views   show   regrmdlng  equipment— the  left  hand  being  the  Marcj   mill  installation 
at  Inspiration  and   the   right    hand    the    Hardinge   mill    installation  at  Miami 


tendril  largely  toward  thvj  sociological  side  of  mining, 
and  the  meeting  adjourned  earh  in  preparation  for  the 
evening's  banquet. 

It  was  brought  out  at  the  technical  session  thai  the 
Copper  Queen  mine-  10  tons  of  ore  for  each  fool  of 
development  work  done.  Mr.  Goodale  said  thai  the 
Anaconda  mined  9  tons  of  ore  for  each  foot  of  develop- 
ment work.  Later,  at  the  Inspiration,  the  data  given 
showed  that  with  their  system  of  mining  and  under  their 
peculiar  conditions  29  tons  per  fool  of  development  was 
mined. 

Tn  the  discussion  on  the  "Geology  of  the  Warren 
Mining  District."'  contributed  by  Y.  S.  Bonillas,  J.  B. 
Tenney  and  Leon  Feuehere,  F.  L.  Ransome  said  that 
while  the  dikes  at  Ray  and  al  Globe  may  be  identical. 
it  is  not  safe  to  assume   their   identity   without   at    leasl 


cient.    It  has  therefore  been  the  practice  of  the  Anaconda 
company  to  la\   mi  I    days  for  working  under 

unsafi    ground.     The     -  nod  of  suspension    is   i 

man   who    i-  caught 
exposing  himself  to  such  risk  for  the  third  tin 
charged.     Thus  the  evil  al   it-  soui 

readily    reduced 
around  the  mines;  the  hazard- at  the  smelting  plai 
so  many  and  various  that  the  Hon  was 

not  so  e,')-\  as  in  the  mil 

Mr.  Eodgson  stated  thai   it    ■ 

men  who  were  so  set  in  t1 
learn  anyth 
to    put    some    young    fellow    under    ii  si 

in  which  time  he  would  learn  to  hai 
and  nnder-ta:  m.     I>.  W.  Bmntoi 
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the  speed  in  driving  headings  had  been  increased  from 
250  to  750  ft.  a  month  by  carefully  training  the  men 
who  performed  the  work.  Three  shifts  and  three  drills 
were  used  and  the  headings  driven  measured  7x8  ft.  The 
increase  was  the  natural  outcome  of  careful  training. 

Banquet  at  the  Wabebn  Country  Club 

At  Bisbee  the  Calumet  &  Arizona  company  distributed 
another  well-printed,  interesting  and  informative  booklet 
illustrative  and  descriptive  of  the  mines.  A  banquet  was 
served  at  the  Warren  Country  Club  during  the  evening 
The  headquarters  of  this  organization  are  beautifully 
situated  at  the  mouth  of  the  canon  overlooking  the  broad 
San  Pedro  valley.  Just  behind  the  clubhouse  was  the 
camp  of  the  Twenty-Second  U.  S.  Infantry  and  the 
District  of  Columbia  militia.  A  battalion  parade  was 
given  for  the  members  before  the  dinner,  which  banquet 
needs  favorable  comment  because  it  was  wonderfully  well 
done  considering  the  number  served  and  the  difficulties 
encountered  in  catering  in  the  desert. 

The  speech  making  was  especially  pleasing,  which 
ordinarily  is  not  the  case.  Philip  N.  Moore,  vice-president 
of  the  A.I.M.E.,  made  an  excellent  toastmaster  and  in- 
troduced the  following  toasts  and  speakers:  ••Welcome  to 
Arizona,"'  C.  T.  Knapp;  "Arizona.  Old  and  New,''  L.  D. 
Ricketts;  "Arizona  Present,"  Walter  Douglas;  "The 
American  Mining  Congress,"  Carl  Scholz;  "Why  We  Are 
Here,"  Colonel  Tillson,  Twenty-Second  IT.  S.  Infantry; 
and  "Ave  et  Vale,"  by  John  Mason  Ross, 

Dr.  Ricketts"  speech  was  largely  an  appreciation  of  Dr. 
James  Douglas.  Walter  Douglas  in  introducing  his  toast 
expressed  confidence  in  the  ultimate  outcome  in  Arizona 
when  the  period  of  somewhat  rash  experiment  in  govern- 
ment came  to  an  end.  He  spoke  in  a  somewhat  different 
vein  to  the  lawyers  regarding  the  prohibition  law.  which 
he  did  not  in  any  way  regret,  though  it  appeared  at 
first  sight  an  interference  with  personal  liberty.  Carl 
Scholz  declared  the  American  Mining  Congress  aimed  to 
keep  a  line  between  the  cranks  and  the  crooks  and  to 
prevent  the  disturbing  effect  which  the  ill-considered 
plans  of  the  first  and  the  dishonesty  of  the  second  visited 
on  the  mining  public  in  all  parts  of  the  country. 

In  introducing  Colonel  Tillson,  Mr.  Moore  said  that 
he  had  noticed  that  the  middle  names  of  all  military 
men  began  with  "D"  and  stood  for  "discreet."  but  never- 
theless it  might  be  that  the  colonel  would  tell  why  they 
were  here.  The  colonel  justified  Mr.  Moore's  observation 
bv  saying  it  was  a  soldier's  duty  to  go  where  he  was 
sent  and  do  what  he  was  told  ;  that  he  had  been  sent  there 
and  told  to  make  a  speech,  and  that  therefore  he  was  there 
to  speak  and  the  others  to  suffer.  But  the  latter  did 
not  prove  true,  because  he  made  the  most-polisned  and 
pleasing  speech  of  the  evening.  At  the  proper  time  the 
special  train  drew  up  near  the  club,  the  party  broke  up 
and  the  members  entrained  and  started  for  Globe,  Walte 
Douglas'  private  car  "Nacozari"  being  attached  here. 

The  party  arrived  at  Globe  about  10  a.m.  Thursday. 
Sept.  21.  Here  also  many  automobiles  were  waiting  to 
take  the  visitors  to  the  Old  Dominion  reduction  works. 
One  of  the  most  noticeable  features  ol  the  surface  equip- 
ment is  the  pivoted  inclined  belt  conveyor  for  handling 
the  waste  rock  fiom  the  mine.  The  feed  end  of  the 
conveyer  is  pivoted,  and  the  discharge  end  can  he  swung 
through  a  wide  arc.  thus  making  cheap  disposal  of  the 
waste  possible. 


The  Great  Falls  type  basic  converter  which  made  70,- 
000.000  lb.  of  copper  without  relining  attracted  much 
attention,  as  did  the  fiue-dust-and-gas  measuring  and 
testing  arrangement  at  the  base  of  the  big  stack.  Owing 
to  the  increased  amount  of  fine  concentrates  and  the 
sulphur  content,  it  is  anticipated  that  this  plant  will  at 
an  early  date  be  remodeled  or  replaced  with  roasting  and 
reverberatory-smelting  equipment. 

In  the  afternoon,  while  the  ladies  were  being  enter- 
tained at  the  Cobre  Valle  Country  Club,  a  technical 
session   was   held,    followed  by   another  in   the   evening. 

Methods  of  Controlling  Mine  Fires 

The  papers  on  mining  and  stoping  methods  did  not 
bring  out  much  discussion,  but  it  was  around  the  paper 
on  "Mine-Fire  Methods  Employed  by  the  United  Verde 
Copper  Co.,"  by  Robert  E.  Tally,  that  most  of  the  dis- 
cussion centered. 

It  was  the  opinion  of  those  who  had  done  most  under- 
ground tire  fighting  that  the  only  way  to  extinguish  such 
a  tire  was  to  put  water  on  it.  To  be  able  to  do  this,  the 
Coppei  Queen  devised  a  motor-driven  blower  mounted  on 
a  truck  equipped  with  1.500  ft.  of  wire  and  500  ft.  of 
10-in.  air  pipe.  This  car  has  a  regular  station  and  can 
be  quickly  dispatched  to  any  point  from  which  a  fire 
alarm  is  sounded.  The  air  blown  in  beats  back  the  smoke 
and  in  several  cases  this  outfit  has  enabled  the  men  to 
reach  the  actual  fire  and  quench  it  with  water. 

C.  W.  Goodale  read  C.  L.  Berrien's  discussion  of  the 
paper  on  mine  fires,  which  emphasized  the  importance  of 
using  the  main  shafts  as  downcasts  so  that  men  could 
escape  safely  up  these.  It  was  admitted  that  this  was 
an  unfortunate  arrangement  in  a  cold  climate,  for  when 
being  hoisted,  the  men  were  met  with  the  keen  air  of 
the  surface  while  still  covered  with  the  perspiration 
engendered  by  the  hot  workings.  He  spoke  of  drilling- 
holes  from  the  surface  to  reach  fires  below.  This,  another 
speaker  declared,  might  work  well  in  Butte  where  the 
rock  to  be  thus  penetrated  is  hard,  but  would  not  do 
well  in  the  United  Verde  where  the  rock  is  soft  and 
could  hardly  be  drilled.  At  the  United  Verde  mine  the 
material  is  so  soft  the  air  driven  in  under  the  plenum 
method  can  always  find  an  adequate  way  out.  At  Butte, 
drilling  and  watering  are,  however,  quite  feasible  accord- 
ing to  this  speaker.  His  opinion  was  that  the  heating  at 
Bisbee  was  always  from  the  chemical  action  of  the  pyrite 
and  from  the  absence  of  ventilation.  However,  he  could 
not  he  sure  thai  the  carelessness  of  the  miners  was  not 
sometimes  the  cause.  J.  A.  Ede  regarded  the  matter 
from  experience  gained  in  coal  mines,  and  he  condemned 
the  use  of  water  in  extinguishing  mine  fires. 

Dr.  Rudolf  Gahl  read  his  paper  on  the  "History  of 
the  Flotation  Process  at  Inspiration"  and  stated  that 
since  he  had  written  it  he  had  learned  several  matters 
that  would  cause  the  work  at  the  mill  to  be  somewhat 
changed,  limestone  precipitation  being  used  for  carbonates 
and  silicates.  He  said  that  all  the  work  could  be  done 
without  tables,  but  it  would  involve  the  use  of  expensive 
oils.  However,  he  added  that  table  middlings  would  be 
given  flotation  treatment. 

E.  P.  Mathewson  said  that  though  the  impellei 
machines  made  a  tougher  froth  than  those  of  the 
pneumatic  type,  this  was  not  necessarily  a  disadvantage. 
Inr  while  the  froth  mav  be  harder  to  collect,  the  material 
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is  less  likely  to  full  back.     He  stated  that  he  floated 
sands  ami  slimes   separately  ami  did  not   Eee]   thai 
two  could  be  satisfactorily    Moated   together. 

It  was  this  same  speaker  who  read  the  paper  by  F. 
Laist  and  A.  E.  Wiggin  on  "Flotation  Concentration  at 
Anaconda,  Mont."  In  the  discussion  0.  ('.  Ralston 
wanted  to  know  if  the  mixture  u>v<\  at  the  Anaconda 
plant  was  that  found  most  desirable.  In  reply  Mr. 
Mathewson  said  he  was  readv  to  he  convinced  thai  there 


were  ire  desirable,     lie  said  be  omitted 

ad  .  hni  found    I  i  j    for 

I  thai  he  had  manufactured  sludgi 
which  he  used  a-  a  flotation  agent,  from  crude  oil 
he  found   it   more  expensive  t"  make  than  to  buy.     h 

was,  lie  snd,  jusi  as  g |   for  tl 

d  thai  caustic  soda  at  the  Old  Dominion 

t..    •.'<>',     and    a 

fraction.      It    saves   water  and    increases   the  extraction. 


SI  1MB  1IKMBERS  OF  THE  A.  I.  M.   B.  PARTY  IN'  ARIZONA 
.       1— E.  W.  Mills,  superintendent,  and  J.  F.  Manning-,  mining  engineer,  of  the  Seoul  Mining  Co.  of  Chosen.     2— Mr.  an 
E.  P.  Mathewson.  of  Anaconda.  Mont.     3— Norman  Carmichael    i  r  of  Arizona   !  ind    B    I:    i   "ttsbergei 

ager  of  Miami  Copper  Co.     4 — Mrs.  Bradley  Stoughton,  Secretary  Stoughton  and  Sidney  J.  Jennings  about  to  go  undcre 
at  Sacramento  shaft  at  Bisbee.      5— Charles   E.    Mills,    manager  of  Inspiration  Consolidated  copper  Co.     6— John  C.  t 
manager  of  Calumet  &  Arizona  Mining  Co.  and  New  Cornelia  Coppei    Co       7— H.  A  ate  geologist  of  Missouri,  an 

Philip  N.  Moore,  of  St.  Louis,  one  of  the  vice-presidents  of  the  American   Institute   of   Mining   Engineers 


702 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  102,  No.  16 


Alkaline  or  neutral  solutions  are  preferable  in  the  Globe 
district,  whereas  acid  solutions  give  the  best  results  at 
most  other  places.  Caustic  soda  is  a  marked  help  at 
the  Old  Dominion  despite  the  fact  that  the  pulp  is 
already  somewhat  alkaline. 

0.  C.  Ralston  said  that  sodium  resinate  was  being 
used  at  Chino,  not  so  much  for  the  purpose  of  a 
deflocculant  as  for  the  fact  that  it  gave  a  good  life  to 
the  froth.  Thus  made  more  permanent,  it  did  not  die 
and  refuse  to  go  over  the  discharge  board. 

He  wanted  to  know  how  much  oil  should  be  used  and 
if  its  quantity  should  be  regulated  by  the  amount  of 
water  to  be  used  or  the  quantity  of  ore  to  be  treated.  Of 
course  it  was  shown  that  the  character  of  the  oil  had 
much  to  do  with  the  quantity  used.  Everybody  agreed 
that  colloidal  matter  was  harder  to  float  satisfactorily 
than  granular  matter.  Ralston  declared  that  colloidal 
material  appeared  impossible  of  satisfactory  treatment 
by  flotation,  but  a  distinction  was  urged  between  colloidal 
mineral  and  colloidal  gangue. 

The  evening  session  ended  with  a  paper  read  by  Walter 
A.  Schmidt  on  the  results  obtained  by  the  Cottrell  process 
of  electrical  precipitation  at  the  International  Smelting 
Co.'s  plant  at  Inspiration,  Ariz.,  and  the  Riverside 
Portland  Cement  Co.  at  Riverside,  Calif.  He  illustrated 
his  remarks  with  lantern  slides  and  then,  with  an 
elaborate  model  of  the  system  employed. 

Interest  in  the  Miami  District 

Friday  was  Inspiration  day.  A  stub  train  with  great 
limberness  in  navigating  the  sharp  curves  is  run  from 
Globe  to  the  various  plants  in  the  Miami  district.  The 
Inspiration  automatic  ore-hoisting  plant  was  actually 
awe-inspiring.  Underground  the  landing  stations,  the 
car-dumping  and  loading  stations  were  built  in  massive 
(cmcrete  and  brought  forth  frequent  comparisons  with 
the  New  York  subway.  The  rolling  dump  empties  five 
5-ton  cars  at  a  time.  The  ore  goes  from  this  bin  to  an 
automatic  loader,  which  fills  a  skip-weighing  pocket  that 
is  automatically  tripped  when  the  skip  stops  in  its  load- 
ing position  and  the  ore  is  discharged  into  the  skip. 
It  is  not  again  handled  except  by  machinery  until  the 
final  concentrates  are  made. 

The  Inspiration  mill  is  a  marvel — not  only  for  what 
it  is  accomplishing,  but  for  its  design  and  appearance. 
It  has  been  adequately  described  by  H.  Kenyon  Burch, 
its  designer,  in  his  paper  before  the  Institute  at  this 
meeting.  From  the  mill  the  train  seesawed  down  the 
jig-backs  to  the  smeltery  and  then  down  to  Miami,  where 
another  fleet  of  automobiles  carried  all  up  the  hill  to 
the  Miami  Copper  Co.'s  clubhouse,  where  lunch  was 
served.  The  lunch  was  prepared  in  Los  Angeles,  for 
this  part  of  the  desert  gave  no  facilities,  and  a  caterer 
was  imported  with  it. 

After  lunch  the  ladies  had  a  bowling  contest — 
adjourned  later  to  enjoy  a  swim  in  the  pool  underneath 
the  club  room  when  the  technical  session  began.  This 
clubhouse  is  a  veritable  oasis  in  every  way  and  afforded 
by  far  a  more  comfortable  place  for  a  technical  session 
than  any  other  hitherto  provided.  The  paper  on  the 
results  obtained  from  the  Marathon  mill  brought  out 
much  discussion  and  contrary  opinion,  despite  the  con- 
viction of  F.  C.  Blickensderfer  that  the  Marathon  was 
producing  startling  results  in  fine  grinding.  C.  W. 
Merrill   was  of  the  opinion  that  grinding  with   linear- 


contact  would  lie  far  superior  to  that  with  spherical- 
contact  and  that  a  new  grinding  era  might  be  about 
to  be  ushered  in  by  the  Marathon  principle.  Charles 
Legrand's  paper  on  the  Diesel-engine  power  plant  at  the 
Burro  Mountain  Copper  Co.  at  Tyrone  was  of  much 
interest,  especially  as  the  Miami,  on  the  strength  of  the 
Tyrone  results,  is  constructing  an  addition  to  its  power 
plant  to  contain  Diesel  units.  Extensive  crushing  ex- 
periments are  being  made  at  Miami,  but  B.  B.  Gottsberger 
said  it  would  be  months  before  conclusive  results  would 
be  reached.  The  Miami  mill  was  visited,  of  course,  as 
well  as  the  surface  plants,  and  a  few  people  went  under- 
ground. Both  the  Inspiration  and  Miami  distributed 
booklets  containing  photographs,  flow  sheets  and  copious 
data.  A  banquet  at  Globe  that  evening  attended  by 
nearly  300  concluded  this  part  of  the  trip.  The  dinner 
was  served  in  the  auditorium  of  the  high-school  building. 
The  banquet  was  followed  by  speech  making,  Sidney  J. 
Jennings  presiding,  fitly,  as  toastmaster.  The  toasts 
and  speakers  were:  ''Safety  First,"  by  John  E.  Bacon, 
a  local  surgeon ;  "The  Growth  of  the  Globe  District," 
by  Dr.  L.  D.  Ricketts ;  "Why  the  Young  Engineer  Should 
Join  the  Institute,"  by  E.  P.  Mathewson ;  and  "The 
Utilization  of  Waste  Products."  by  F.  G.  Cottrell.  Mr. 
Cottrell  said  that  the  Bureau  of  Mines  should  keep  on 
the  scouting  line  a  little  ahead  of  the  present,  looking 
I'm-  new  methods  of  treatment.  He  said  that  the  gaseous 
output  of  a  converter  was  from  20  to  25  times  as  great 
as  the  slag  drawn  off.  We  had  looked  in  the  past  on 
recovery  of  metals  as  a  problem  of  solids;  we  had  learned 
later  to  attack  them  as  liquids;  perhaps  in  the  future 
we  shall  seek  to  find  our  treatment  problems  in  the  gas. 

The  End  of  the  Trip 

Sunrise  Saturday  morning  saw  the  whole  party  in 
automobiles  hound  over  the  Apache  Trail  to  the  Roosevelt 
dam  and  Phoenix. 

Sunday  morning  the  train,  several  hours  late,  arrived 
in  Grand  Canon.  Thanks  to  the  delay  it  was  decided 
to  defer  departure  to  the  next  day  so  that  the  stop  here 
was  longer  than  scheduled. 

It  was  a  happy  thought  to  end  the  trip  there.  The 
Arizona  committee  had  provided  a  most  strenuous 
program.  No  opportunity  was  given  for  waits,  and  there 
were  no  dull  spots.  The  party  was  whisked  from  one 
thing  to  another  in  the  ubiquitous  automobile  until  the 
limit  was  nearly  reached.  And  the  serene  calm  grandeur 
of  the  Canon  furnished  a  welcome  rest  to  both  mind  and 
body.  The  monument  to  John  Wesley  Powell,  on  the 
brink  of  the  Canon  at  Maricopa  Point,  is  a  fitting 
commentary  to  the  courage  and  daring  of  that  fearless 
explorer,   the  father  of  our  Geological   Survey. 

The  party  had  been  dwindling  since  leaving  Globe, 
members  going  on  various  errands  east,  south  and  west, 
so  that  only  three  cars  left  the  Canon  Monday  night. 
Tuesday  morning  and  also  Tuesday  noon  found  the 
pilgrims  still  waiting  at  Williams,  Ariz.,  for  the  con- 
necting  train,  which  is  somewhere  in  the  desert  behind 
a  derailment  and  is  more  hours  late  than  the  railroad 
agent  has  yet  been  willing  to  admit,  and  this  story 
comes  to  an  end  here  to  enable  the  writers  to  go  out  and  see 
Bradley  Stoughton  play  ball,  the  trip  having  been  Hie 
most  remarkable  and  successful  in  the  history  of  the 
Institute. 
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SYNOPSIS  Eight  coal-fired  Berreshoff  furnaces 
calcine  from  65  to  80  tons  each  per  day.  Matte 
smelting  is  conducted  in  three  reverberatories  with 
SSxlOO-ft.  hearths.  Direct  charges  constitute  .'  <'. 
and  fettling  material  25%  of  the  total  charge. 
Coarse-crushed  fettling  material  of  zy^-in.  diam- 
eter is  piled  up  In  the  roof  charging  holes  and  re- 
poses at  an  angle  of  about  J5°.  Matte  from  the 
reverberatories  is  bhiiru  in  lit  ree  I  .'-ft.  converters 
of  tin:  Great  Falls  type  and  the  copper  east  in  cast- 
ing  intuit ines. 

Previous  to  the  construction  of  the  new  smeltery  fin- 
ished in  February,  1914,  the  average  annual  production 
of  the  Arizona  Copper  Co.  for  10  years  ended  with  I'M  I 
was  32,665,905  Lb.  of  copper.  Some  idea  of  the  recent 
growth  of  plant  output  is  gained  from  the  statement  that 
the  production  for  four  months  up  to  June  of  191(i  was 
15,964,840  lb.,  while  for  June  alone  it  was  4.900,000  lb. 

Complete  details  of  the  movement  of  materials  within 
the  plant  are  best  obtained  from  the  flow  sheet,  Fig.  1. 

Roaster  equipment  consists  of  eight  Ilerreshoff  furnaces 
with  steel  shells  21  ft.  7  in.  in  outside  diameter.  The  first 
nine  concrete  hearths  built  were  reinforced  with  iron  rods 
laid  in  the  top  and  bottom  courses.  Reinforcing  in  those 
with  inner  drop  holes  weighed  3,093  lb.,  and  those  with 
outer  drops  2,1  is  lb.  When  fully  heated,  the  fourth  and 
fifth  hearths,  with  heavy  reinforcement,  rose  6  in.  at  the 
center  of  the  arch,  which  necessitated  chipping  off  some 
of  the  concrete  from  the  center  of  the  hearths.  In  later 
construction  ^-in.  diameter  reinforcing  rods  were  used. 
This  reduced  the  weight  of  iron  to  1,172  and  1.:;::;  Hi. 
respectively  I'm-  inner  and  outer  drop  hearths. 

Si,  IG-COJTCKETE    HEARTHS   SaTISFACTOHI 

Slag-concrete  hearths  are  preferred,  providing  the  slag 
is  highly  siliceous.  All  concrete  hearths  have  given  en- 
tire satisfaction.  They  have  been  in  service  sinee  May 
'■'•>.  191  1,  without  any  repairs. 

Provision  is  made  for  cooling  the  central  columns  and 
rabble  arms  with  air  supplied  from  a  motor-driven  Ian. 
but  during  the  last"  is  months  cooling  air  has  not  been 
required. 

The  roaster  charge  has  varied  fr re.  limerock,  ami 

concentrate  mixtures  with  19.29!  sulphur  ami  l".:\ 
eupper,  to  all  concentrates  with  30.7$  sulphur  and  !...>', 
copper,  witb  fuel  requirements  varying  from  a  maximum 
of  40  lb.  of  coal  per  ton  of  calcines  to  nom  when  m, 
all  concentrate.  The  unit-  of  sulphur  burned  oil'  have 
ranged  from  7.5  to  17.4,  the  usual  practici 
leave  equal  quantities  of  sulphur  ami  copper  in  the  cal- 
cine, because  oi  the  ox  dizei  ratory 
fettling. 

Heavj  crude  oil  was  u  >ed  as  fuel,  but  with  poo 

suits,    because    with    the    low    draft    maintained    burners 
could  m.i  be  obtained  of  suitable  size  to  burn  continue 
the  small  quantity  >>(  ml  necessary  to  furnish  this 
riency  of  heat  and 

•Ex.     i  ing     at     tie-     Arizona     Co 

Works,"  a  papei  presented  at  the  Arizona  meeting  - 
A.  I.  11  E  September,  1916,  b}  F.  X.  Flynn.  superintend 
the  smelting    department,  Arizona   Copper  Co..  Cliftoi 


1  hi  fiai  1  was  admitted  through  one  door  on  the  third 
or  fourth  hearth  From  the  top.  A  trarner  thai  would  ataj 
lighted  in  1  paratively  cold  hearths  produced  an 

intense  dame,  ami  it  I  ept  runninj 
the  charge  to  the  temperature  desired,  the  brick  hearth 
'he  burner  became  too  hot  ami  the  charge  fused  on 

the  hearth  dir»  tl\    111  1 

duced  was   not   form,  because  the  sulphur  had   b 

controlled  by  burning  oil  intermittently,  which  resulted 
1  a  hut   furnace  ami  low  sulphui .  tie  d  a  <  old  fur- 
nace v.  ith  high  sulphur. 

Coal-lired  dud  h-i,\en-  with   I  •-.'  sq.ft.  rea   bavi 

heen  adopted  for  supplying  additional  fuel  required  tor 
roasting.     Two  ovens  for  each  furnace  admit   the  flami 
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nace  dampers  are  kept,  closed  ju.^t  to  the  point  of  smoking. 
Gases  leaving  the  furnaces  first  enter  a  hopper-bottomed 
header-flue,  through  which  they  travel  at  a  velocity  of 
6  or  7  ft.  per  sec.,  at  325  to  125°  F.  temperature,  and 
then  pass  into  a  large  dust  chamber.  Dust  recovered 
from  this  chamber  amounts  to  0.8  per  cent,  of  the  dry 
charge  to  roasters. 

Matte   Smelting   in   Oil-Fired   Furnaces 

Smelting  for  production  of  matte  is  all  done  in  re- 
verberatories,  either  one  or  two  furnaces  being  operated 
as  required.  Three  furnaces  set  parallel  the  long  way  and 
26  ft.  apart,  each  with  a  hearth  area  22x100  ft.,  are  avail- 
able, one  of  these  always  being  a  spare.  The  hearth  in 
No.  3  furnace  is  crushed  silica  fused  in  on  a  slag  bot- 
tom. Furnaces  Nos.  1  and  2  have  hearths  of  crushed 
silica  fused  in  on  bottoms  of  broken  quartz.  Roofs  were 
all  originally  built  with  1  in.  to  the  foot  rise  in  the  arch. 
When  the  roof  of  No.  1  furnace  was  rebuilt,  the  arch  was 
given  a  rise  of  l1/^  in.  to  the  foot.  Six- inch  holes,  spaced 
on  24-in.  centers,  left  in  the  roofs  along  the  side  walls 
and  across  the  back,  allow  fettling  material  to  be  piped 
into  the  furnaces  from  trough-shaped  bins  built  vertically 
over  these  holes.  Five-inch  diameter  pipes  on  fettling 
bins  are  being  changed  to  8-in.,  to  permit  using  coarser 
material  without  choking  the  pipe  openings. 

Two  parallel  charge  tracks  cross  the  furnaces  near  the 
back  in  a  direction  at  right  angles  to  their  length. 
Fifteen-ton  charges  of  calcine,  at  a  temperature  of  1,050 
to  1,150°  F.,  are  dropped  through  one  water-jacketed 
charge  hole  in  the  center  of  the  roof  mi  cither  track,  but 
'.id',  of  all  charges  are  dropped  from  the  back  track. 
This  part  of  the  charge  dropped  through  the  roof  is  desig- 
nated "direct  charge."  Of  the  total  solid  charge  smelted 
'.'<',    is  introduced  in  this  way. 

Bad  Results  of  Charging  Cold  Materials 
Bad  furnace  conditions  are  always  expected  if  such 
cold  material  as  crude  ore,  slag  or  limerock  of  any  si/A', 
or  anything  coarse,  like  siliceous  ore  agglomerated  with 
converter  slag,  either  cold  or  warm,  is  dropped  as  direct 
charge  without  mixing  it  well  with  hot  calcine.  Ore, 
limerock  or  clinker  produces  "charge  floaters.''  Cold 
slag  sinks  and  makes  sticky  furnace  bottoms.  When  it 
is  necessary  to  add  cold  or  coarse  material  to  the  direct 
charge,  the  best  results  are  obtained  when  they  are  well 
mixed  with  hot  calcines,  in  the  calcine  charge  cars,  but 
better  still  in  the  roasting  furnaces. 

Bed  mixtures  to  be  roasted  are  made  of  the  required 
composition  to  produce  a  slag,  when  smelted,  in  which  the 
ratio  of  oxygen  in  acids  to  oxygen  in  bases  will  fall  be- 
tween 2  ami  2.25.  A  vast  difference,  however,  is  found 
in  the  smelting  properties  of  calcines  made  from  these 
mixtures,  regardless  of  the  similarity  between  their  anal- 
yses or  the  analyses  of  the  slags  they  produce.  Calcine 
made  from  concentrate  or  sulphide  ores  of  V.-m.  size 
smelts  readily,  whereas  if  the  calcine  is  an  artificial  mix- 
ture made  of  siliceous  oxidized  ore  crushed  to  this  size 
and  mixed  with  an  excessive  proportion  of  limerock,  the 
i  harges  melt  more  slowly.  The  results  from  the  two  fol- 
lowing mixtures  will  fairly  illustrate  this  point: 

Class  of  Material  Mix  103%  of  Total  Mix  120^   of  Total 

Sulphide    concentrate    100.0  7". 7 

Siliceous    ore.    low    sulphur..  ....  4.S 

Siliceous    oxide    ore ....  12.9 

Limerock     .  .  .  .  11.6 

Total     100.0  100.0 


r Analysis N 

SiO...       Alii...                     CaO.  Oxygen 

Mix  No.         '.              '•         Fe,  ',          <:           S.  <■;         Cu.  r'c  Ratio 

103            18.3           1  6           2S.2           0.7           29.0           14.10  1.43 

120           20.7          4.7          24.1          7.6          22.5          10.98  1.45 

A  daily  average  of  365  tons  of  calcine  per  furnace  was 
smelted  during  the  time  that  mix  103  was  on  the  charge. 
In  comparison,  200  tons  per  furnace  day  was  barely 
maintained  while  the  charge  consisted  of  calcine  from  mix 
120.  The  practice  is  to  crush  siliceous  ore  as  fine  as 
1%  in.  for  roaster  beds  and  endeavor  to  keep  the  sulphide 
material  as  high  as  75%  of  the  total  bed  mixture.  Ore 
and  limerock  mixtures  require  a  much  higher  oil  ratio 
than  calcine  from  straight  concentrate. 

In  other  words,  the  greatest  percentage  of  oxidized 
material  that  is  permissible  to  smelt  in  the  reverberatory 
furnace  is  found  to  be: 

Tons  per 

Furnace  Day  % 

Din  ft    charge    300  25      Oxidized  ore  and  limerock 

Fettling     100  100      Oxidized  ore 

Total 400  44      Oxidized  ore  equivalent 

Alj<>\e  ll',  oxidized  ore,  the  charge  could  undoubtedly 
be  better  handled  in  a  blast  furnace.  The  charges  spread 
better  when  the  furnace  is  nearly  full  of  matte,  and  also 
when  the  copper  and  sulphur  in  the  calcine  are  equal. 
.Matte  under  40%  copper  is  favorable  for  higher  tannage. 

Ore  and  byproducts  crushed  to  a  2L£-in.  s'ze  lor  fettling 
constitute  the  remaining  25%  of  the  solid  charge  smelted. 
It  is  customary  after  each  skim  to  feed  these  materials 
from  bridge-wall  to  shaft  in  the  following  proportions: 

Furnace  Section  No.      • ,  Material 

R      ,.  ,  „c     1  Old  smelter  slag 

BacK    l  "     I  Converter  slag  skulls 

Hack    2  50        Less  siliceous  ore 

Middle    3  12        Less  siliceous  ore 

Middle    4  8        Less  siliceous  ore 

Front     5  4     (  More  siliceous  ore 

Shaft    1     \  Silica 

, Analvsis ,    Oxy- 

SiO...  Al-Oa,  Fe.  CaO,  MgO,  S,  Cu,  gen 
%  %  Ratio 
Converter-slag  skulls  19.6  3.9  47.2  0.9  ..  3.6  9.00  0.S9 
Old  smelter  slag....  37.2  8.9  22.0  10.3  5.2  0.3  3.56  2.12 
Less  siliceous  ore.  ..  .  42.6  7.7  1S.0  3.0  2.5  1.0  6.S0  3.74 
More  siliceous  ore...  65.0  12.2  5.6  0.8  0.6  1.9  3.78  19.43 
Silica     84.4        6.3        3.1       0.5       ..      2.6    0.74    46.34 

Approximate  average    40.4        7.5      21.5       3.5      2.4      1.3    6.49       3. OS 

Prior  to  July.  101  I,  the  height  of  fettling  was  carried 
not  to  exceed  (1  in.  above  the  slag  line.  This  height  was 
gradually  increased  until  October,  1914,  when  the  prac- 
tice of  fettling  to  the  holes  in  the  roof  was  commenced 
and  later  successfully  adopted  after  the  size  of  fettling 
material  was  increased  from  :!4  in.  to  the  present  2%-in. 
size.  The  coarse  size  stands  better.  It  reposes  at  an 
angle  of  45°  above  and  45°  to  60°  below  the  slag  line. 

The  results  achieved  in  performing  fettling  operations 
as  practiced  here  depend  upon  the  relative  location  and 
manner  in  which  the  material  is  dropped,  as  well  as  the 
amount  of  lines  in  it  and  its  chemical  and  physical  com- 
position, as  may  be  concluded  from  the  following  account 
of  experience  with  different  fettling  materials. 

Slag  and  byproducts,  crushed  tine,  work  unsatisfactorily 
in  any  pari  of  the  furnace.  However,  if  crushed  coarse, 
results  are  good  when  such  material  is  charged  in  the 
back  of  the  furnace.. 

Less  siliceous  fine  ore  is  not  good  fettling  in  any  place 
in  the  furnace.  It  does  not  stand,  and  requires  care  to 
keep  it  from  running  out  into  the  furnace.  Crushed 
coarse,  it  makes  good  fettling  wherever  used. 

.More  siliceous  tine  ore  mixed  with  coarse  byproduct 
makes  a  bad  combination.  The  only  place  the  more 
siliceous  line  ore  alone  can  lie  used  with  any  degree  of 
success  is  on  the  bridge-wall. 
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More  siliceous  coarse  ore  is  not   so  acceptable  as   less 
siliceous  coarse  pre,  except   in  the  front   half  of  the  I  ui 
lKirc,  because  il  make-  too  much   siliceous  -rum  on   top 
ui'  the  slag. 

Coarse  raw  concentrate  is  good  m  the  back  half  of  the 
furnace,  but  does  not  stand  so  well  nor  so  high  as  coarsei 
material.  It  gives  bad  results  in  the  front  half  because 
it  melts  easily  to  a  magnetic  mush. 

Fettling  with  hot  calcine  can  only  be  done  with  any 
degree  of  sin-cess  in  Section  No.  L,  and  then  onlj  slightly 
above  the  slag  line.  M  that  elevation  it  runs  out  over 
the  furnace  bottom.  An  attempt  was  made  to  fettle  the 
entire  furnace  with  calcine,  but  was  abandoned  when  the 
tonnage  dropped  to  less  than  half  capacity.  Calcine  gave 
poorer  results  than  any  other  material  experimented  with. 

Pyrite  in  the  front  half  melts  easily  to  a  magnetic 
mush.  In  the  back  half  when  mixed  with  siliceous  oxide 
ore  it  works  well. 

The  ideal  fettling  material  was  found  1"  be  less  siliceous 
copper-sulphide  ore  containing  5  to  M>'<   sulphur. 

In  other  words,  basic  or  sulphide  materials  are  charged 
near  the  bring  end  because  of  their  lower  fusing  points. 
II  charged  in  the  front  portion,  where  the  temperature  is 
lower,  they  melt  with  sufficient  easi  to  make  a  thick, 
mushy,  semifused  slag,  and  in  the  case  of  pyrite  make 
quantities  of  magnetite.  Siliceous  ores  with  60$  silica 
produce  a  scum  which  blanket-  the  slag  and  causes  higher 
oil  ratio  and  lower  tonnage.  If  the  siliceous  ores  contain 
much  copper  in  oxidized  form,  the  scum  will  assay  from 
0.7  to  1.3%  copper,  whereas  if  the  copper  is  present,  as 
a  sulphide  the  scum  will  assay  much  lower. 

The  most  important  development  a-  regards  fettling 
lias  been  along  the  line  of  coarser  crushing  and  greater 
height  of  material  to  protect  the  side  walls  without  en- 
croaching on  the  furnace  bottom  area. 

Oil-Firing  Reverberator's   Conditions 

Fuel  is  14  Be,  18.000  B.t.u.,  California  crude  oil, 
pumped  at  120  lb.  pressure  and  delivered  through  steam 
heaters  at  a  temperature  of  IT0°  F.  to  six  burners  and 
atomized  with  converter  air.  Two  hundred  and  forty  to 
365  libl.  of  oil  is  burned  per  furnace-day.  This  variation 
covers  a  one-furnace  schedule  when  bard   firing  for  high 

ti age  is  required,  or  two  furnaces  with  light  firing  and 

correspondingly  low  tonnage  smelted. 

Furnace-throat  draft  (inside  the  furnace)  i-  0.12  to 
O.Ki  in.  of  water,  and  in  header-flue  comi I  to  all  fur- 
naces, draft  is  0.50  in.  water.  Gases  leave  the  fun 
at  temperatures  from  1,800  to  2,000  P.  Seven  Stii 
boilers  are  available  for  r.everberatory  waste  heat,  cadi 
712-hp.  capacity,  and.  all  comic,  ted  in  multiple  through 
i  ross-over  Hues   from  the  header-flue. 

Converter  slag  is  poured  through  the  back  wail  of  the 
furnace,  at  the  center,  through  a   launder  discharging  at 
the  height  of  the  oil  burners.     Magnetite  builds  up  u 
the  discharge  of  the  launder,  but  t!- 
side  of  it  requires  fettling. 

Real  Fluxing  Value  of  C  Slag 

Considerable   has   been    written    regarding    ;]  e 
value  of  converter  slag  poured  into  n 
The  prevailing  opinion  seems  to  be  that   very  little  flux- 
ing value  i-  within  one's  control.     It   is  argued  that   the 
basic  converter  -lag  does  not  act  upon  the  charge  resting 
on  the-slag  surface,  doe-  not  mix  with  the  trisilicate 


and    p  e  like  a  submarim 

monosilicati  i      the    skimming    cud. 

technical    reason    advanced    for   tl  the 

rely  high  s]  i 
The  n  riter  has  proved  to  his  own 
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than  iron  in  the  magnetic  state  if 
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quai  i  .,.  hen  fused 

filled  with  hotconverti  srular 

charge.      Within     24     I -     there    was     little    q 

i  ing. 
The  o     ill      n  Table  I  were  selected  for  compari- 
son because  they  -bow  tl xtreme  variation  in  the  mate- 
rial treated  in  this  department.     Limited  storaj 

TABLE    1       REVERBERATORY-FURNACE    CHARGE    DATA 

Two  Re- 

I  irj     tons    dire* 

daj 
D  r  j      ten        Fettling 

l  '>>      ' 1 1" 

i  byprod  net)    

Dry     tons     total     SO]     :  .  to. I 

per   furnaci    daj       512.4  367.1 

total    soli, l 

21.45 

Analysis  ol   dli 

SiO.,  %   ...  19.8  L'1.7 

A  l.i  i  .      

I     26.6 

Cai  I.    ' 2.3  7  7 

S.    ■ ,     13.7 

i'ii.      

<  ixj  ger    ratio    1.32  1  ll 

res    and     by- 
products) : 

See.      35.  :, 

Al  ,  i  .  7.6 

I  25.5 

CaO.   '7    1.7  4.0 

S.  9.1 

Cu,      

ii    rai  lo    3.36 

Total      tons      hot       converter      slag      to 

lea     -'.  119.00  2 

Analysia  of  reverberatory  slag: 

s  i  ,  .  

A1.03,     '  9.7 
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future  supply  sufficient  make  the  pi 
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tage  limits  given  in  the  exam] 
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is  removed  from  the  walls  with  the  furnace  out  of  service. 
By  this  practice,  magnetite  is  made  to  perform  a  some- 
what similar  service  in  the  reverberatory  furnace  that 
it  does  in  the  protective  coating  in  a  basic  converter. 
Unfortunately  only  a  small  portion  of  the  total  magnetite 
production  can  be  so  used. 

Some  metallurgists  prefer  to  make  a  small  quantity  of 
magnetite  on  each  converter  charge,  contending  that  in 
this  way  the  coating  remains  of  more  constant  thickness. 
They  accomplish  this  by  blowing  a  few  minutes  on  the 
start  or  finish,  either  or  both,  but  usually  at  the  start, 
with  a  shortage  of  silica.     It  is  believed  that  by  intention- 

TABLB  2.    CONVERTER-PRACTICE  DATA 

One  Re-  Two  Re- 
Converter  Division                                    verberatory   verberatories 

Tons  reverberatory  not  matte  treated       5.293.0  5,903.0 

Cu  in  reverberatory  not  matte  treat- 
ed,  %    37.43  37.70 

Tons  siliceous  ore   used   tor  flux 820.0  1,356.0 

Analysis  of  siliceous  ore  used: 

SiO=.    %    64.5  65.3 

A1203,    %    10.6  11.6 

Fe,    %    5.2  5.7 

CaO,    %    0.2  0.5 

S,    %    0.5  1.7 

Cu,   %    6.45  4.29 

Oxygen    ratio    25.30  22.65 

Analysis  of  converter  slag  produced, 

%  SiO» 19.6  19.6 

Tons   copper  bullion    produced 1.800.0  2.450.0 

Cu  in   bullion.    % 99.60  99.55 

Tons  copper  produced  per  converter- 
day   running  time 43.9  51.4 

Minutes  blowing  per  ton  copper 33.0  28.0 

Average  tons   bullion    per   charge....  6.429  8.524 

Average  time  of  blowing  a  charge.  .  3  hr.  54  min.  3  hr.  59  min. 

Tons   cold    new    material    treated   per 

ton    bullion    0.462  0.592 

Tons    cold    byproduct     re-treated    at 

converters   per   ton   bullion 0.849  0.577 

Blast,    pounds    pressure 13.0  13.0 

Cu. ft.  air  per  converter   per   minute..  6,738.0  5,445.0 

Cu. ft.  air  per  ton    bullion    produced  ..  220.949.0  152,499.0 

Cu.ft.    air    per    ton    iron    and    sulphur 

eliminated    135.043.0  96,145.0 

Oxygen     efficiency,     calculated     from 
blower    displacement    and    require- 
ments of  Pe  and  S  eliminated,   %  .  .  60.63  84.09 
Total  Material  Treated — All   Divis- 
ions: 

Dry  tons  concentrates    13.227.0  13,360.0 

Dry  tons  ores    4,069.0  7,303.0 

Dry  tons    limerock 391.0  2,130.0 

Dry  tons  new   material,   total 17.6S7.0  22,793.0 

Dry    tons    byproducts    treated    at    re- 

verberatories     924.0  *2  317  0 

Concentrates.    ';     of   total    new    mate- 
rial  treated 74.78  5S.62 

Ores,  9!   of   total  new  material   treated  23.01  32.04 

Limerock.    ';     of    total    new    material 

treated     2.21  9.34 

•Including    reverberatory   slag  skulls. 

ally  making  magnetite  with  every  charge,  the  quantity 
made  must  be  very  large  as  compared  with  the  small 
amount  that  can  be  made  to  stick  to  the  walls  by  so 
haphazard  a  practice  going  on  continuously.  Our  prac- 
tice is  to  coat  the  shells  when  the  lines  of  brickwork  can 
"  seen  through  the  thin  coating.  Ami  when  a  shell  is 
being  coated,  no  attempt  is  made  to  do  anything  with  the 
matte  other  than  form  the  coating.  When  coated,  the 
magnetite  and  copper  mush  is  dumped  on  the  Hour  under 
1!|i'  shell,  and  later  it  is  charged  in  small  quantities  at  in- 
tervals in  other  charges.  When  coated,  a  shell  is  never 
bio  i  ii  without  a  large  excess  of  silica. 

Although  siliceous  ore  is  used  for  flux,  350  lb.  of  80% 
silica  is  used  to  granulate  the  final  slag  on  the  copper 
finish,  to   insure   the   removal   of  the   last   traces  of  iron 

1  rom  M per  «  ith  the  more  active  silica.     Sim  e 

quartz,  with  i  ite  thai  it  has  collected,  remi 

in  the  eonvertei   for  the  next  charge,  the  magnetite  is  in 
contact  with  the  quartz   particles   from  the  start  of  the 

blow. 

The   coi  i   is   equipped    with    live    12-ft. 

Great  Palls-type  shells  lined  with  magnesite  brick:  liner 
converter  stands,  ea  ed  by  an  independent  motor 

(the    fourth    stand    i-    under    construction);    two    ID-ton 


cranes;  two  straight-line  casting  machines,  each  with  39 
copper  molds.  Two  stands  are  regularly  used,  for  which 
air  at  13  lb.  pressure  is  supplied  from  the  power  house 
by  two  or  three  Nordberg  blowing  engines. 

When  converting  matte  of  over  40%  copper,  only  a 
small  amount  of  cold  matte  shells  and  cleanings  from  the 
floor  can  be  used ;  but  with  lower-grade  matte,  all  matte 
shells,  converter  flue  dust  and  any  converter  byproducts 
made  except  converter-slag  skulls  can  be  handled  in  this 
division. 

Molten  copper  is  transferred  from  converters  to  cast- 
ing machines  in  cast-steel  ladles  lined  with  fines  screened 
from  ores  regularly  used  as  converter  fluxes.  Bars  are 
cast  in  molds  made  of  converter  copper.  A  114-in.  cast- 
iron  splash  plate  covers  half  of  the  bottom  area,  and  an 
average  of  73  tons  of  bullion  is  cast  per  mold.  Bars 
weigh  240  lb.  each,  and  35  min.  is  required  for  casting 
a  charge  weighing  7  tons.  Considerable  chipping  of  bul- 
lion bars  is  necessary  to  remove  edges  and  fine  shot  due 
to  blowing  to  gas  finish  of  99.60%  copper. 

Data  in  Table  2  show  the  variation  in  practice  depend- 
ing on  whether  one  or  two  reverberatory  furnaces  are  in 
operation. 


e 


At  the  banquet  to  the  visiting  members  of  the 
A.  I.  M.  E.  at  Globe,  Ariz.,  on  the  evening  of  Sept.  22, 
Dr.  Ricketts  responded  to  the  toast,  "The  Growth  of  the 
Globe  District,"'  and  told  in  detail  of  the  vast  develop- 
ment of  the  section  as  a  mining  center.  Dr.  Ricketts 
said : 

While  copper  and  silver  in  the  Globe  district  may  have 
been  known  at  an  earlier  date,  the  earliest  actual  records 
show  that  the  Globe  and  Globe  Ledge  claims  were  located  as 
silver  mines  in  1873.  They  were  not  worked,  however,  and  in  i 
1S75  some  rich  silver  mines  were  discovered,  the  Globe  dis- 
trict was  organized,  and  silver  ores  were  milled  and  silver 
bullion    shipped. 

The  first  copper  was  produced  at  Wheatfields  from  ore  from 
the   Hoosier  claim,   which  was  smelted   in   Mexican  adobe   fur- 
naces in   1S7S.     The  campaign  was  but  a  short  one,  and   some    i 
40  tons  of  black-copper  pigs  was  the  result.     A  little  later  on,    i 
John    Williams,    Sr.,    worked,    the    Carrie    mine    and    smeltery. 
His    ore    was   a    quartzite   containing    6%    copper   and    little    or 
no    iron.      It   is   said    that    he   purchased    his    flux   from    the   big 
iron  outcrop  on  the  Globe  claim  and  that  he  made  a  profit.    In- 
cidentally   it    is    said    that    the    only    impurity    in    the    hematite    i 
was  red   oxide   of  copper   to   the   extent   of   about    25%. 

This,    it    is    said,    was   the    discovery    of   the   first    important 
orebody    in    the   district.      This   and   other   mining   claims,    con-    i 
solidated   into  what   is  now   known  as  the  Old  Dominion,  were 
bought  by  Baltimore  and   Boston  people  and  worked  quite  ex- 
tensively,    considering    the     fact     that     the    coke    had     to     be  , 
brought   in   from  Willcox,    140  mi.   distant,    in   wagons,   and  the   f 
black-copper  pigs  had  to  be  hauled  back. 

My  first  visit  to  tie-  camp  was  in  1S90,  when  Dr.  Douglas 
began  tic  purchase  of  claims  which  later  formed  the  United 
Globe  mines.  At  this  time  Professor  Walker  was  superin-  | 
tendent  of  the  Old  Dominion  mine.  A  little  later  some  rich 
and  very  siliceous  and  aluminous  ores  were  found  in  the  re-  :| 
gion  near  what  is  now  the  Miami  camp.  The  Black  Warrior 
shipped  rich  chrysocolla  ore  to  the  Hid  Dominion  smeltery  in 
1895,  and  later  the  Keystone  and  Live  Oak,  which  were  lo- 
cati  'I  in  a.bout  1897,  began  to  ship  even  more  siliceous  material 
to  the  same   works. 

The  railway  from  Bowie,  several  years  in  building,  reached  I 
Globe  in    the   latter   part    of   1898. 

In  1903  the  Old  Dominion  Copper  Mining  and  Smelting  Co. 
of  New  Jersey  was  practically  bankrupt.  The  Old  Dominion 
Coppi  r  Mining  and  Smelling  Co.  of  Maine  was  formed  and  ac- 
quired most  of  the  stock  of  the  New  Jersey  company  and 
all  the  stock  of  the  United  Globe  mines.  In  exchange  for  the 
latter  steel;  and  with  treasury  stock  bought  for  cash,  gentle- 
men   associated     with    Phelps,    Dodge    *    Co.    took    control.      A 
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more  liberal  policy  was  adopted,  profits  for  the  time  being 
were  put  back  into  the  mine  and  works,  and  in  four  years' 
time  the  stock  rose  from  less  than  $5  to  over  $60  per  share. 
Elver  since  that  time  this  mine  has  been  prosperous  and  profit- 
able, and  in  your  visit  you  noticed  the  splendid  shape  it  is  in 
and  the  great  ability  of  the   management. 

Returning  to  the  new  district  near  .Miami,  in  1903  and  1904. 
.Mr.  Coplen,  in  behalf  of  himself  and  others,  bonded  and 
purchased  a  feu  mining  claims,  which  became  the  beginning 
of  the  Inspiration  group,  and  he  opened  up  a  small  block  of 
lean  disseminated  ore.  In  1!I07,  J.  Parke  Channing  bonded 
the  Miami  group  of  claims  and  developed  for  himself  and  his 
principals  the  great   Miami   mine. 

Shortly  after  others  purchased  the  Coplen  property  and 
many  other  claims  and  formed  it  into  the  Inspiration  Coppei 
Co.  and  started  development  on  a  considerable  scale.  Hovland 
and  Smith  also  took  over  the  Live  Oak  group  of  claims  and 
likewise  began  development;  while  parties  affiliated  with  the 
Miami  shareholders  took  over  the  Keystone  group.  The  Miami 
company,  after  developing  their  mine,  undertook  the  con- 
struction of  their  splendid  plant,  which  up  to  that  date  ex- 
celled anything  that  had  ever  been  built.  As  it  was  necessary 
for  them  to  sell  their  concentrates  they  made  a  long-time  con- 
tract with  Cananea  on  very  favorable  terms.  A  little  later, 
in  1911  as  I  recall  it,  the  International  Smelting  and  Refining 
Co.  closed  a  long-time  contract  for  Inspiration  concentrates, 
and  later  on  interests  affiliated  with  this  company  purchased 
the  Live  Oak  group  and  consolidated  with  the  Inspiration 
Copper  Co.  into  what  is  known  as  Inspiration  Consolidated 
Copper  Co.  This  consolidation  occurred  in  March,  1912,  and 
C.  E.  Mills  accepted  the  management  of  the  property. 

At  first  it  was  planned  to  use  gravity  concentrates,  and 
construction  was  begun  on  a  building  designed  for  that 
process.  Late  in  1912,  however.  Dr.  Gregory,  of  the  Minerals 
Separation  Co.,  advised  us  that  his  firm  had  had  splendid  re- 
sults on  our  ore  in  their  laboratory  by  flotation.  It  was 
therefore  arranged  that  he  was  to  send  us  a  50-ton  machine  to 
Inspiration.  Dr.  Gahl's  most  able  paper1  tells  the  rest  of  the 
flotation    story. 

After  taking  the  two  long-term  contracts  from  Miami 
and  Inspiration,  it  became  evident  to  the  companies  interested 
that  the  high  freight  rates  to  Cananea  made  it  desirable  to 
provide  local  treatment,  and  the  International  smeltery  now  in 
operation  at  Miami  was  decided   upon  and  built. 

In  10  short  years  the  output  of  the  Globe  district  has 
sprung  from  about  30.000,000  lb.  of  copper  a  year  to  about  230,- 
000,000  lb.  a  year,  and  the  works  you  have  seen  today  have 
been  put  in  operation. 

In  closing  this  history,  gentlemen,  I  cannot  help  telling  an 
anecdote.  Both  Mills  and  I  once  worked  for  Phelps,  Dodge 
&  Co.  for  many  years.  For  some  reason  many  believe  that 
I  still  work  for  them,  though  I  left  those  good  friends  10 
years  ago.  Today  I  met  a  gentleman  who  knew  us  both 
in  the  old  days,  and  we  were  looking  over  the  splendid  work  at 
Inspiration,  when  he  said.  "What  I  can't  understand  is,  how 
did  you  let  Mills  get  away  from  you?"  Gentlemen,  I  had  not 
overlooked  a  bet.  Referring  to  the  puns  of  a  newspaper  car- 
toonist, I  had  early  felt  that  Mr.  Mills  was  indubitably  to  be  a 
"spire"    in    Inspiration. 


Gold,  Dredlgaira^  ana  Moiatt^iaa 

The  history  and  developmeni  of  the  gold-dredging 
industry  in  Montana  is  dealt  with  in  a  comprehensive 
manner  by  Hennen  Jennings  in  a  paper  recently  published 
by  the  Bureau  of  Mines.2 

The  evolution  of  design,  from  the  type  of  spoon  dn 
operated  by  hand  in  New  Zealand  as  early  as  1865  to 
the  modern  high-powered  dredge  with  close-connected 
buckets  of  large  capacity,  is  briefly  but  clearly  described  : 
the  limitation  of  text  in  this  respect  being  more  than 
compensated  for  by  the  judicious  selection  of  illustrations. 

Due  credit  is  given  to  California  as  the  state  which  by 
seniority  and  production  holds  first  place  in  American 
gold  dredging,  with  a  yield  el'  aboui  $71,000,000  to  the 
end  of  11)14:  and  the  claim  el'  Montana  as  the  holdi 

'"History  of  the  Flotation  Process  at  Inspiration."  by 
Rudolf  Gah'l.   Bulletin.   A.   I.   -M.    E.,  September,    191B. 

:Bulletin  No.  121.  U.  S.  Bureau  of  Mines.  "The  History  and 
Development  of  Gold  Dredging  in  Montana,  with  a  chapter  on 
Placer-Mining    Methods    and    Operating    Costs."     (Paper* 
at  the  Second  Pan  American  Scientific  Congress  held  in   \Y      I 
ington.    Dec.    27.    1915.    to    Jan.    X.    1916.) 


Becond  place,  with  ■.,  yii  00,000  to  the  end 

Of   L914,  is  well  support 

The   rush   el'   ie  I    uleli    in    the  early    ■ 

the  Bkimming  of  the  ri  pan,  rocker 

ami  sluice  ;  the  robbers  and  actn  ities  of  the  Virginia  l 
vigilance  committee;  the  mere  prosaic  gleaning  of  the 
second  barvesi  of  gold  by  ground  Bluices  and  other  mi 
and  iimilu  the  advenl  of  the  corporation  dredges,  working 
with  cold-blooded  mathematical  precisioi areas  "i  pre- 
determined value  all  these  are  more  or  less  vividly 
portrayed. 

A  large  pari  of  the  paper  i-  devoted  to  the  opera! s 

of  the  Conrej  Placer  Mining  ' '<■..  which  constitute  an 
important  Factor  in  the  developmeni  of  gold  dredging  in 
Montana.  Statistical  detail-,  cost  data  and  recovery 
figures  are  given,  chiefly  in  tabulated   term,  winch  will 

doubtless  hi'  of  much  value  for  c parison  and  as  an  aid 

to  future  design.  Tin'  paper  concludes  with  a  summary 
of  other  dredging  activities  in  Montana,  a  glimpse  of 
possibilities  in  Smith  America,  and  a  lew  genera]  remarks, 
supplemented  h\  ;i  selected  bibliography  of  dredging. 

Following  Mr.  Jennings'  paper  i-  a  chapter  b]  Charles 
Janin,  en  "Placer-Mining  Methods  and  Operating  Costs," 
describing  many  operations  employed  in  different 
of. the  world  for  the  rei 

;■; 

J&paimese  Miiraeral  Produnctioira 

One  of  the  features  of  the  report  on  Japanese  experts 
and  imports  for  the  first  Bis  months  of  1916  is  the  evasion 
of  specific  information  concerning  the  imports  of  lead 
and  zinc  ores  and  exports  of  then-  corresponding  metals. 
In  the  accompanying  table,  imports  of  these  ere-  are 
lumped  together  with  those  of  other  ores  and  the  value 
of  the  total  is  given  as  "ores  excepl  iron."  Exports  of  the 
metals  arc  likewise  lumped  as  "all  other  metals  except 
iron  and  brass.'' 

The  figures  of  the  following  table  are  according  to 
the  monthly  returns  of  the  foreign  trade  of  Japan  pub- 
lished by  the  Department,  of  Finance. 

JAPANESE  EXPORTS  AND  IMP" UTS  OF  ORES  AND  METALS 

FOR  SIX   MONTHS  OF  1916 
First  Hall 
Imports:  1915  L9H 

Ores  except   iron,  value   in    yen  6.748.596         248,446      196.049 

Lead,  ingots  and  slabs.  M  tons. 
Zinc,  ingots  and  slabs,   M  tons. 

Zinc,  sheets,  M   ions 

Tin,   ingots  and  slabs,   M  tons.. 
Brass  and  bronze,  M  tons 

Exports: 

Zinc  ores.  M  tons I  3.136       

Other  ores,  value  In  yen 1,452,000  

Copper,   ingots   and    slabs.    M    tons  ^:..T11  30,072       

Antimony,   M   tons 6.066  4.1M  1.158 

All   other  metals  except   iron   and 

brass,  value  In  yen 10,955,168     1.167,089 

1  rnnluin  iim  a  Substitute  for  Tnnsri.ten  In  making  high- 
speed tool  steel  has  been  the  subject  of  tests  made  by  the 
Standard  Chemical  Co..  Pittsburgh.  Some  results  of  these 
tests   are    reported    to   the    "Iron    Trad'  by    the    corn- 

One  tool,    fed   at   the   rate  of    ,',.    in.   per   revolution   at  a 
cutting   speed    of    74    ft.    per    min..    with    a    cut    %    in.    In    depth, 
went  a  distance  of  12  In.  before  recrinding  was  necessary.     A 
tool   turning  a  locomotive  crank   pin.   operating  at   a  spi 
103   ft.   per  mln..  with  a   feed  of  d    cut    %   in.   In   depth. 

went    v   in    before   it   was  reground.     On   a  locomotive  axle,   a 
tool  with  a    ,',  -in    feed  and  a  cutting  speed  of  75   ft.   per  mln.. 
went  a  distance  of  14   in.  on  the  first  and  3  in.  on   the  si 
lap  bei  reground.     The  depth  of  the  cut  on  tie 

according  to  the  Standard  company's  report,  was  M  in.  On  a 
12-in.  shaft,  22  ft.   long,  a  tool  fed  at  In.   '  i 

at  a  speed  of  38  ft.   per  min..  with  a  depth  of  cut 
127   In.     It   took   three   hours  to  conduct   this    t<  r   the 

tool  had  gone  105  In.,  the  cutting  speed  was  Inci 
: 
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The  returns  of  production  for'  the  first  six  months  of 
1916,  made  to  the  Ontario  Bureau  of  Mines  by  the  metal- 
liferous mines  and  works  of  the  province,  are  summarized 
in  the  accompanying  table,  which  also  gives  comparative 
quantities  and  values  for  the  corresponding  period  of 
1915: 


SUMMARY   OF 

Gold    

Silver     

ONTARIO 

, Qua 

1915 

Oz. 

•   173,021 

11,101,909 

Lb. 

141,500 

Tons 

8,523 

15,182 

134,077 

225,940 

MINERAL 

ntity , 

1916 
Oz. 
235,060 
10.267.743 
Lb. 
77,795 
121. S17 
13.933 

12,631 

401. 40S 

Tons 

11,426 

20,651 

S0.69S 

295,349 

PRODUCT 

, Va 

1915 

$3,570,072 
5.1S8.763 

56,812 

1,704,600 

7,591,000 

2NX.296 

2.S56.040 

'ION 

ue  < 

1916 

$4,822,740 
6.1X8,269 

14,368 

Cobalt    (  metallic)     .  . 
Nickel     (metallic)... 
Molybdenite  (concen 

trates)    

Cobalt      and      nickel 

103,677 

5,899 

13.075 
204,638 

Copper    in    matte.... 
Nickel    in    matte.... 

2,285,096 

10,325,766 

243,268 

Pig   iron    

4,424.496 

The  production  for  the  six  months  ended  June  30,  1916, 
shows  a  material  increase  in  value  of  all  metals  over  that 
for  the  first  six  months  of  1915,  with  the  single  exception 
of  iron  ore. 

If  the  present  rate  of  production  of  gold  is  maintained, 
Ontario  should  reach  the  $10,000,000  mark  for  19 16, -as 
compared  with  $8,500,000  for  1915.  Of  the  total  yield 
the  Porcupine  camp  contributed  all  but  $545,131  pro- 
duced by  the  Croesus  in  Munro  township,  the  Rognon 
near  Dryden,  the  Tough  Oakes  at  Kirkland  Lake  and  the 
Canadian  Exploration  Co.,  at  Long  Lake,  near  Sudbury. 
The  Hollinger  Consolidated  and  Dome  mines  are  the  big 
producers  of  the  Porcupine  camp.  Before  the  year  is  out 
Boston  Creek  will  probably  be  contributing  to  Ontario's 
gold  production.  Development  is  proceeding  on  some  of 
the  more  promising  claims  at  Kowkash,  east  of  Lake 
Nipigon  on  the  National  Transcontinental  Rv. 

Since  the  beginning  of  1916  the  price  of  silver  has 
advanced  considerably,  the  average  being  621/2C.  per  oz., 
low  56!/2C-  and  high  771/4C-  ^s  a  result  production  has 
been  stimulated,  and  the  value,  as  compared  with  1915 
figures,  shows  a  considerable  increase.  Although  the 
ounces  sold  were  less  than  for  the  corresponding  six 
months'  period  of  1915,  the  total  production  was  greater, 
over  1,000,000  oz.  remaining  to  be  marketed.  Undoubt- 
edly the  life  of  the  Cobalt  camp  will  be  prolonged  as  the 
result  of  introducing  flotation  treatment  for  handling 
low-grade  dumps  and  slimes.  Nipissing  still  leads  in 
output,  with  a  valuation  of  $1,766,561.  The  Mining  Cor- 
poration of  Canada  (Cobalt  Lake  and  Townsite  City)  is 
the  next  large  producer,  followed  by  Kerr  Lake,  Coniagas, 
McKinley-Darragh-Savage,  Seneca- Superior,  etc.,  in  the 
order  named. 

With  the  outbreak  of  war  the  European  market  for 
cobalt  oxide  was  suddenly  cut  off.  However,  new  markets 
and  new  uses  for  the  metal  have  improved  the  situation. 
High-grade  steels  are  now  produced  from  cobalt  alloys. 
Metallic  cobalt  production  is  greatly  in  excess  of  last  year. 

Nickel  \xn  Nickel-Copper  Compounds 
Metallic  nickel  from  Cobalt  ores  is  produced  at  the 
refining  works  of  the  Deloro  Smelting  and  Reduction  Co., 
Ltd.,  formerly  known  as  the  Deloro  Mining  and  Reduction 
Co.  The  output  shows  an  increase  over  the  1915  produc- 
tion, which  was  not  marketed  during  the  six  months' 
period  under  consideration. 


Apart  from  the  nickel-copper  deposits  of  Sudbury,  there 
has  been  a  revival  of  copper  mining  in  Ontario,  partly  due 
to  the  high  price  of  the  metal.  The  old  Tip  Top  mine  and 
other  properties  near  Mine  Centre,  in  the  district  of 
Rainy  River,  are  now  producing.  The  Rand  Syndicate  is 
operating  near  Timagami.  The  Sable  River  Copper  Co. 
at  Massey  has  erected  a  mill  and  is  using  the  flotation 
process  lor  the  treatment  of  copper  ore. 

The  smelteries  of  the  Canadian  Copper  Co.  at  Copper 
Cliff  and  the  Mond  Nickel  Co.  at  Coniston  are  turning 
out  nickel-copper  matte  at  an  unprecedented  rate.  The 
production,  as  compared  with  the  first  six  months  of  1915, 
shows  an  increase  of  nearly  10%.  The  valuation  of  the 
metallic  contents  of  the  matte  has  been  made  on  a  basis 
of  10c.  per  lb.  lor  copper  and  25c.  for  nickel.  The  figures 
given  for  metallic  copper  and  nickel  separately  show  that 
the  prices  were  over  IS  and  42c.  per  lb.  respectively. 

In  addition  to  the  companies  mentioned  the  Alexo  mine, 
near  Porquis  Junction,  produces  a  small  amount  of  nickel- 
copper  ore,  which  is  treated  at  the  Coniston  smeltery. 

Molybdenite  occurs  widely  in  Ontario,  but  is  mined 
chiefly  in  Renfrew  County.  It  is  wanted  at  the  present 
time  for  use  in  the  manufacture  of  high-speed  tool  steel, 
and  for  this  purpose  molybdenum  will  probably  replace 
tungsten  to  some  extent.  The  demand  for  molybdenum 
steel  to  be  used  in  munition  factories  comes  largely  from 
the  allied  nations,  Great  Britain,  France  and  Russia. 
Molybdenite  concentrates  containing  85%  or  more  of 
MoS,  are  worth  about  $1  per  lb.  Ferromolybdenum  is 
now  (  September)  being  manufactured  for  the  first  time  in 
Canada  by  the  Orillia  Molybdenum  Co.  at  Orillia,  and  the 
Tivani  Electric  Steel  Co.  at  Belleville. 

The  only  shipments  of  iron  ore  were  from  the  Magpie 
mine,  operated  by  the  Algoma  Steel  Corporation,  of  Sault 
Ste.  Marie.  Although  iron-ore  production  shows  a 
decrease  as  compared  with  the  same  period  in  1915,  that 
of  pig  iron  shows  a  material  increase. 


3>£   iPes»tm 

In  an  address  of  the  President  of  Peru,  delivered  before 
the  Peruvian  Congress  on  July  28  last,  the  following 
information  regarding  mineral  production  in  1914  and 
1915  was  given  (U.  8.  Commerce  Reports,  Sept.  25, 
1916),  the  figures  in  parentheses  being  for  1914:  Copper, 
34,319  metric  tons  (27,090)  ;  petroleum,  2S5.000  metric 
tons  (252,666)  ;  silver,  293,000  kg.  (286,600)  ;  gold, 
1,670  kg.  (1,500)  ;  coal,  289,000  metric  tons  (283,860)  ; 
vanadium  ore  (45%),  3,145  metric  tons  (14)  ;  tungsten 
ore  (65%),  371  (196) ;  lead,  2,750  (3,048) ;  salt,  25,729 
(25.9331:  antimonv  ore  (45%),  406;  molybdenum  ore 
(82%  ),  274  metric  tons:  mercury,  700  kg.  (700):  zinc, 
19  metric  tons. 

In  1914,  11,187  kg.  of  bismuth  and  1,236  metric  tons 
of  borates  were  produced,  but  there  was  no  production  of 
these  in  1915.  The  value  of  the  mineral  production  was 
$26,324,008  in  1915  and  $20,285,932  the  preceding  year.! 


Clay  Mining  in  the  United  Stntes  flourished  in  1915.  Cur-I 
tailment  of  American  imports  of  high-grade  fire  clay  from 
Germany  as  a  result  of  the  war  in  Europe  seriously  affected 
the  manufacture  of  crucibles  and  lead  pencils  in  this  country 
The  United  States  Geological  Survey,  in  reporting  this  state  oi 
affairs,  says  that  efforts  were  successful  in  locating  a  domestic 
supply  of  clays  suitable  for  use  in  these  industries  in  Arkan- 
sas, Illinois,  Missouri  and  Ohio.  The  imports  of  clay  decreased 
considerably  in  quantity  and  value,  and  were  the  smallest  ir 
quantity  since  190S  and  the  lowest  in  value  since  1905. 
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Two  Alio  ;;|L.tnii  motoT  trucks  were  used  by  Young 
Bros,  while  operating  ;it  the  Mammoth  Collins  mine 
at  Shultz,   Ariz.     One    vvas   equipped    with    an   oil    lank 

holding    1,075  gal.     T! ther  was   fitted    with  a   stake 

bodj    and   used    to  carry   m:ii -h i in-r\ .  w I,   rails,   pipe  and 

all  classes  of   miscellam  ilies.     The   bodies   were 

made  of  oak  with  maple  flooring  and  were  attached  to 
the  frame  of  the  chassis  by  U-bolts,  to  avoid  drilling  the 
main  members  of  the   frame. 

Mosl  of  the  hauling  was  done  from  Tucson,  a  distance 
of  1 1 !  ■_■  mi.  During  the  first  three  months,  part  of  the 
road  was  in  bad  condition  and  the  tire  cost  was  excessive. 
After  tins  part  was  repaired,  the  mad  was  in  fair  con 
dition,  but  never  good.  There  were  no  excessive  grades 
or  bad  sand.  Inn  wagon  ruts,  too  narrow  for  the  truck 
wheels  and  of  a  different  gage,  caused  heavy  tire  I"—: 
while  chuck  holes,  sharp  curves  and  stones,  both  em- 
bedded and  loose,  were  objectionable  features.  During  wel 
weather  the  trucks  could  not  gel  sufficient  traction  to 
climb  some  of  the  hills  and  were  likely  to  stick  in  the 
mud  in  certain  places,  SO  that  no  attempt  was  made 
to  run  them  unless  they  were  on  the  road  when  the  rain 
started.  This  lost  time  amounted  to  about  5%  of  the 
total,  but  whenever  possible,  it  was  utilized  in  making 
minor  repairs. 

The  price  of  gasoline  was  from  ]',  tc  21c.  per  gal. 
Rubber  tires  were  used  throughout.  Drivers  wen-  paid 
$4.50  to  $5  per  shift,  and  a  return  trip  to  Tucson  was 
counted  as  two  shifts  even  when  made  in  one  day.  Drivers 
were  provided  with  a  room  in  Tucson  and  were  paid  for 
all  time  lost  due  to  causes  beyond  their  control.  Trucks 
were  loaded  one  way  only. 

Speedometers  were  placed  on  both  trucks,  but  the  ex- 
cessive vibration  soon  caused  them  to  fail.  For  this 
reason  and  because  no  account  was  taken  of  the  distance 
covered  in  picking  up  a  miscellaneous  load  or  in  other 
minor  ways,  the  mileage  given  is  under  the  actual  distance 
traveled.     Some  of  the  weights  had  to  be  estimated,  but 

MOTOR-TRUCK  OPERATING  DATA 

Total  distance   traveled   by   trucks,    mi 23,000 

Total  work   done   by    trucks,   ton-miles 42,700 

Average  distance  covered  per  gal.  gasoline,   mi 4.5 

Average  distance  covered    per    gal.    lubricating    oil.    mi.  12S 

Average  speed,   loaded,   mi.  per  hr 7 

Average  speed,  light,   mi,  per  hr 7.8 

DETAILS   OF   COSTS   OF    OPERATION 


Wages  of  drivers 

Wages    of    helpers 

Repairs,    labor    

Repairs,   lost   time 

Oils,   grease   and    waste. 

Gasoline     * 

Tires    

New    parts    

Miscellaneous    supplies. 

Incidental     exp"ense 

Depreciation     

Total    $10,970.03      100.00        $0.4770 

care  was  taken  to  have  the  number  of  ton-miles  low 
rather  than  high,  to  avoid  underestimating  the  costs.  The 
cost  of  hauling  from  Tucson  to  the  mines  was  $12  pei 
ton  with  the  trucks,  while  the  best  possible  team  price 
was  $15.  Teams  made  one  return  trip  a  week,  while 
the  truck  regularly  made  one  in  two  days  and  - 
always,  and  many  times  did.  do  it  in  one  day.     The  loss 

•Excerpts  irom  an  article  on  "Motor-Truck  Operation  at 
Mammoth  Collins  Mine,  Shultz,  Ariz.."  by  Wilberi  G.  McBrlde, 
Long  Beach.  Calif.,  presented  at  the  Arizona  meeting  of  the 
A.  I.  M.   E.,  September,  191fi. 


Total 

,   of 

Per  Truck 

Per 

Cost 

Total 

Mile 

Ton-Mile 

$2,623.32 

23.91 

$0.1141 
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I"  »ct    weather  would   be  about   half  as   mm  h 
with    i 

i    detailed  • 
81,    1913,  ,    l :•!  I.   the 

•  mployed.     ' 
15,   19]  I.  to  Mar.  30,  were  used   inter- 

ntly,    but      :  for    this    pen,,,! 

exclude, |  as  not    i  [ 

would  somewhat  lower  the  cost  per  ton-mile.     Just  prior 

.  the 
trucks  wen  ition  :  new 

rear    ■■■.  e  put    on  and    m  iretl.     The 

cost  of  all  this  iva  ration.     Allowam 

ind  would  reduce  the  cost  per  ton-mile 
tpproximatelj  %c,  leaving  a  net  cost  of  about  25c.  With 
load    on  the  return  trip  tl  I  m-mile  won 

: : 
MsxEsxy  States  Metafl  Escports 

The   export-   of    block   tin    from  ated    Malay 

States  for  June,  1916,  amounted  to  6,258  piculs  (picul  = 
133.5  II,.  t.  compared  with  5,599  m  June,  1915 
of  tin  ore   ( ;o',    of  gross  weight  I   amounted   to  51,4  is 
piculs,  compared  with  62,401  in  June,  L915,  according  to 
Daily  ( 'ommi  rce  and   I  ■  ts.     Expoi  I 

'in  foi   thi    fii  i   -i\  nths  of   1916  amounted  to  39,1  I!' 

piculs,  compared  with  34,282  in  the  corresponding  p 

of  1915.     Exports  of  tin  ore  amounted  to  325,863  piculs, 

compared  with  357,455  in  the  first  six  month-  of   1915. 

•Exports  of  wolfram  from  the  Federated   M  Stat 

for  June,  1916,  amounted  to  370  piculs,  producing  a  total 
for  the  \car  to  date  of  2,795  piculs,  compared  with  1,911 
during  the  corresponding  period  of  the  preceding  year. 
Exports  of  gold  for. lime.  1916,  were  l.i" 
a  total   to  date  of  ,s.o;  i  oz. 

TIhe  Hataoia  amvcl  lifts  Eir&g»5ir&ee«rs 
Appreciating  the  benefits   that   might  com,-  from  the 
close    cooperation    of    the    country5  -    and    the 

administrators  of   the  Government,   rep:  engi- 

neers gathered  at  n  at  India  Eouse,  New  York. 

on  Sept.  88,  to  d  possibilities  of  taking  some 

action.       One    of    the     plans    proposed     was    to     form     a 

ate  organization    for   the   purpose   <■(   bringing    I 
engineer  forward  to  a  position  of  influence  in  the  affairs 
of  the  Government.     One  of  the  princi]  es  is 

to    advise    C  concerning    engineering    questions, 

upon    which    it    cannot    be   expected    to   be   well    informed. 
The    problems   of   civilization    are    becoming    more    and 
more  technical    ii:    their  character.      The    l'i 
is  growing  as  a  great   industrial   nation.     The  eng 
has  been   modestly   keeping   himself   in   the  background, 
though  he  is  the  prime  factor  in  the  industrial  proj 
of  the  country.     As  such  he  should  be  a  directing  factor. 
The    engineers     present    at     the    luncheon     included: 
I  .is  Berschel,  president,  American   S  I 

Engineei  s;   Dr.  < lharles  I..   Parsons  \<<  ■ 

I  -  Dr.  H.  S.  Drinker,  president,  I. 

i  R  E.  G    Spilsbury,  W.  S    i 

Sprague,  Dr.  L.   II.  Baekeland;  11.  v. 
presii  E    Electrical    Ens 

iry,   American  >•■■     I 
ical  1  I-   P.  Alford,  ■ 

W.  R 
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Charles  Whiting  Baker,  editor  Engineering  News;  Alvin 
I.  Findley,  editor.  Iron  Age;  J.  Merritt  Matthews; 
E.  J.  Mehren,  editor,  Engineering  Record;  Dr.  A.  I?. 
Ledoux;  F.  L.  Hutchinson,  secretary,  American  institute 
of  Electrical  Engineers;  Or.  I).  S.  Jacobus,  president. 
American  Society  of  Mechanical  Engineers;  Thomas 
Robins,  Lawrence  Addieks;  Dr.  Charles  II.  llert.v,  presi- 
dent, American  Chemical  Society;  Charles  Warren  Hind. 
secretary,  American  Society  of  Civil  Engineers;  Gano 
Dunn.  Grosvenor  Clarkson,  W.  L.  Saunders. 

The  action  taken  consisted  in  authorizing  the  appoint- 
ment of  a  committee  of  live  to  consider  ways  and  means. 
Xo  announcement  has  yet  been  made  id'  the  personnel 
of  bhe  committee. 


The  Miami  Copper  Co.  presented  to  the  members  of 
the  A.  I.  M.  E.,  at  the  time  of  their  recent  visit  to  Arizona, 
a  pamphlet  containing  many  data  of  interest  regarding 
their  operations. 

Haulage  levels  are  developed  150  l't.  apart  vertically. 
These  consist  of  drifts  7x8  ft.  m  the  clear,  placed  50  ft. 
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aparl  horizontally.  Of  a  present  daily  production  of 
5,455  tons.  1,506  tons  is  procured  from  top-slicing,  3,518 
tons  from  shrinkage  stoping  and  131  tons  from  develop- 
ment work.  A  total  of  639  men  arc  employed  on  the 
surface  and  underground  to  mine  this,  making  a  pro- 
duction of  8.5 1  tuns  per  man.  The  haulage  levels  are 
laid  with  15-lb.  rails  at  24-in.  gage.  Trains  of  30  to 
10  cars  having  a  capacity  of  :;'.'.  tons  each  are  hauled 
by  6-ton  electric  locomotives.  The  ore  is  dumped  into 
liins  on  each  level  and  hoisted  to  the  surface  in  I1 --ton 
skips  operating  in  balance  in  a  four-compartment  shaft. 
Two   compartments    are    used    for   the   skips,   one    for   a 


cage  for  handling  men  and  supplies  and  one  for  a  ladder- 
way  and  pipeway.  This  hoist  has  a  capacity  of  500  tons 
per  hr.  Artificial  ventilation  is  required  and  is  supplied 
by  two  60,000-cu.ft.  fans. 

In  the  coarse-crushing  department  the  ore  is  dumped 
into  a  bin  of  1.000  tons'  capacity  and  from  there  over  a 
grizzly  having  a  2-in.  opening.  The  oversize  pies  to  a 
Kennedy  Xo.  7%  gyratory  crusher,  where  a  reduction 
to  •">'-  in.  occurs.  A  trommel  I  ft.  diameter  and  10  ft. 
long,  with  manganese  screen  having  a  ■"•rin.  opening, 
removes  the  undersize.  Traylor  55x20-in.  rolls  operating 
at  100  r.p.m.  reduce  all  material  to  2  in.  Secondary 
Traylor  42xl6-in.  rolls  operating  at  115  r.p.m.  effect  a 
final  reduction  to  :;  |  in.  Trommels  1  ft.  diameter  and 
~i '  ■_.  ft.  long  with  %-in.  opening  return  any  oversize  to 
the  circuit.  An  inclined  elevator  :>0  in.  wide  258  ft.  long, 
having  an  inclination  of  3%  in.  per  ft.  and  operating  at  a 
speed  of  160  ft.  per  min..  carries  the  crushed  ore  to  a 
horizontal  conveyor  30  in.  wide  329  ft.  long  running  360 
II.  per  min..  which  distributes  it  to  a  series  of  cylindrical 
mill  bins  having  an  aggregate  capacity  of  11.000  tons. 

In  the  fine-crushing  department  an  inclined  conveyor 
11  in.  wide  25  ft.  lone  running  at  200  ft.  per  min. 
lakes  the  feed  from  the  mill  bins  ami  delivers  the  ore 
to  I2xl6-in.  Traylor  rolls.  Crushing  lias  been  dry  to 
this  point,  at  which  water  is  added  in  the  proportion  of 
1  •_.  ton  to  1  ton  ore.  The  steels  on  these  rolls  have  a 
life  of  101  days.  The  roll  product  goes  to  Callow  screens, 
opening  0.02!)  in.:  20',  goes  through.  The  screens  have 
an  efficiency  of  i;o',  and  a  life  of  53  days.  Hardinge 
mills  8  ft.  by  22  in.  operated  at  a  speed  of  21  r.p.m. 
by  a  150-hp.  motor  continue  the  reduction  process. 
Pebbles  to  the  extent  of  1.11  lb.  per  ton  of  ore  are  used 
in  some  of  the  mill-.  Others  use  2-in.  manganoid-steel 
balls  in  the  ratio  of  1.21  lb.  balls  pel-  ton  id'  feed.  The 
ore  ground  per  mill  per  day  with  balls  is  284  tons,  while 
that  ground  with  pebbles  is  174. 

Secondary  Hardinge  mill  reduction  is  accomplished  in 
8-ft.  by  66-in.  mills  operated  by  75  lip.  motors  at  28 
r.p.m.  for  the  pebble  mills;  250  tons  of  feed  per  21  hr. 
is  accommodated  with  a  pebble  consumption  of  0.44  lb. 
per  ton  id'  feed.  The  ball  mills  are  actuated  by  150-hp. 
motors  at  20.5  r.p.m.  with  a  feed  of  330  tons  per  24  hr. 
and  a  steel  consumption  id'  1.03  lb.  per  ton  of  feed. 

In  the  tiotation  department  0.43  lb.  oil  is  used  per 
ion  of  ore.  The  oil  mixture  at  present  is  composed  of 
50',   coal  tar,  35^<   creosote,  10%  pine  oil  and  5%  cresol. 

During  the  first  half  id'  1916  an  average  daily  tonnage 
of  1,722  was  treated  running  2.09%  copper.  Of  this 
amount  ;  1.06%  was  recovered,  leaving  0.5(1';  in  the 
tailings,  which  are  being  stored  for  future  re-treatment. 
The  concentrate  runs  41.1  1%  in  copper.  A  total  of  12.9? 
kw.-hr.  is  used  pei-  ton  of  ore  milled.  There  are  200  men 
employed  in  the  milling  process,  which  is  equivalent  to 
22.02  tons  per  man. 

Total  water  requirements  are  1,428  gal.  per  ton,  of 
which  1,096  gal.,  or  76.8%,  is  reclaimed  from  previous 
use.  This  is  equivalent  to  a  fresh-water  requirement 
id'   332    gal.    per   toil. 


The  Refractoriness  of  Fireclay  lowered  directly  as  the  su- 
perimposed weight  upon  the  clay,  according  to  recent  experi- 
ments by  J.  W.  Mellor  and  B.  J.  Moore  ("Trans.  Eng.  Ceram. 
Soc,"  Vol.  15,  p.  117).  The  advisability  of  making  firebrick 
carry  as  little  load  as  possible  is  thus  emphasized. 
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Air*  E-lRrecftfl^e  Oil  Fillter 

B"S    W  M.I  1:1;   S.    W  EEKS* 

A  greal  deal  of  lubricating  oil  is  often  lost  about  the 
engines  and  compressors  of  a  mine  because  of  the  absence 
of  an  oil  filter.  A  simple  and  effective  filter  maj  be  made 
as  shown  in  the  illustration,  in  which  a  i~  a  small  barrel 
or  tank,  c  is  a  faucet  three-fourths  of  the  way  up  from 
the  base,  h  is  a  wooden  cover  through  the  center  of  which 


A  BARREL  OIL  FILTER 

is  inserted  an  iron  pipe  d  extending  to  within  3  in.  ol 
the  bottom  of  the  barrel.  The  pipe  is  held  in  place  bj  the 
pollar  e. 

The  barrel  is  half"  filled  with  water.  The  dirty  oil 
is  poured  into  the  top  of  the  pipe  through  a  funnel. 
The  dirt  settles  to  the  bottom  of  the  barrel  while  the 
i  leaned  oil  rises  to  the  top  of  the  water  and  ran  be  drawn 
through  the  faucet.  The  pipe  should  extend  a  fool  or  so 
above  the  top  of  the  barn  i  to  afford  a  sufficientlj  long 
column  of  oil  to  balance  the  bead  of  oil  and  water  in  the 
barrel. 

The   Loss   of   Ore   or   Concentrates    in    ship  Iroad 

cars  can  be  reduced   by  putting   a    thick   layer  of  straw   in  the 

bottom    of    the    car    before    introducing    the    centrate.      The 

subseciuent    weight    of   the    com  •  3    the   straw 

into  a  mat  through  which  little  material  escapes. 

•Associate  professor  of  mining-,  University  of  California. 
Berkeley. 


SuuHFace-Plaifttt  HUltunnmiBaatioi*     " 

Willi  the  approach  of  winter  the   proper   1llHi11i11ai1.u1 
of  mills,  smelterii  iei  omes  of  im 

ing   importance  from    i  iem  )   standpoint. 

Differenl  aui  lioritii  es1  imafo  I  fial  from  10  to  25' 
alt  industrial  accidents  are  caused,  al  least  indir 
bj    the   lack   of   proper   illumination;   but   generallj    the 

othe nstances   i  onnected    «  ith    il • : 

such  accidents  tend  I"  obscure  rei  i  this  cause, 

■  hi   editorial    in    Tht     In for   September,    1916. 

For  instance,  a  man  is  I d  al    night   injured  through 

having    been   caught    in   beltt  ;   the   immediate 

necessity  is  to  see  that  he  is  property  cared  for,  and  full 
investigation  of  the  accident  may  not  take  place  until 
the  next  day.     When  this  occurs,  the  lighting  conditions 

will    naturally   not    I"1    the   si as   when    the   accident 

happe I,  and   the   fact   that   the  man   was  not   able  to 

doing   bei  a  use  of  a   shadow  cast   by  a 
post    or   some  piece  of   machinery   will   not   be  evident; 
indeed,  the  injured  man  himself  may  never  have  n 
nized  the  circumstance. 

All  working  places  should  be  properly  lighted,  but  m 
many  cases  it  would  seem  tha  on  working  under 

p •   lighting   conditions   because  they    fail   to   recognize 

the   difficulty    under   which    they   are   laboring    and    the 
possibility  of  improving  them.    The  following  more  com- 
mon   instances  of   poor    lighting    are   therefore   cited    in 
the  hope  that  foremen  and  men  will  recognize  such  di 
u here  1 1 1 1 ■  ■■  exist,  and  have  them  improved. 

Everyone    is    aware   of    the   difficulty   of   seeing    when 
passing    from    a    brilliantly   lighted    place    into  one   that 

:-  iparatively  dark,  but  a  similar  i  ondition  on  a  pi 

lighted    stairway    leading   from    a    welL-1  tform 

often  escapes  the  attention  it  should  be  given.  Where 
such  dark  places  exist  under  daylight  conditio] 
coating  of  whitewash  on  the  walls  or  framing  will  often 
do  much  to  lighten  up  the  surroundings  and  make  ii 
possible  for  a  ma  ngs  that  otherwise  he  could 
not.  Entrances  to  buildings  or  tunnels  under  flues  and 
dust  chambers,  particularly  where  track-  are  in  usi 
instances  of  places   where  g I   light    is  greatly   needed. 

Most    places   that   are   used    bj    numbers   of    men   are 
well   lighted,   but   those  that   are   less   frequently  visited, 

as  those  into  which  an  oiler  has  to  go,  are  gen 
not  so  well  lighted,  and  yet  these  arc  just  the  places  where 
the  most  set  '''"'  plenty 

ight   on   the  i  department 

is  :,|u .  need  for  thi  ount  of 

light  i  ting  furnaces,  or  in  similar  places  where 

gears  are   situati  d,  although 

i]  ices. 

In  the  lighting  ot  or  places  whi  n 

3  Oft 

a   stronj  i  iug   from   one   di 

to    throw  -: 

relief,  but  I  ther  in  a  dark  shadow, 

should  be  jus 
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as  the  other.  In  such  cases  the  operator  coming  from 
the  well-lighted  side  into  the  shadow  may  he  so  affected 
by  the  stronger  light  that  he  is  unable  to  see  clearly  and 
may  make  some  mistake  in  his  work.  To  rectify  both 
the  casting  of  strong  shadows  ami  the  trying  glare  of 
unduly  strong  light,  the  light  should  be  diffused,  as  much 
as  possible,  from  a  number  of  lamps  will  distributed. 

In  the  plants,  yards  and  around  tracks,  deep  shadows 
at,  nighttime  are  a  constant  source  of  danger.  Obstacles, 
holes  or  depressions  in  the  ground,  which  ordinarily  would 
cause  little  risk  of  accident,  when  hidden  by  shadows 
cause  men*  to  stumble  and  fall.  Insufficient  light  or 
shadows,  around  tracks  may  make  conditions  obscure  to 
the  drivers  .of  locomotives  on  the  industrial  haulage  sys- 
tem and  cause  accidents. 

Dust  and  fume,  settling  on  lamp  globes,  will  often 
accumulate  to  such  an  extent  that  the  light  of  the  lamp 
becomes  quite  dim  and  ineffective,  yet  nobody  takes  the 
trouble  to  remove  it  until  some  other  adjustment  to  the 
lamp  is  needed,  and  then  perhaps  some  of  tl.e  accumula- 
tion  is  shaken  off. 

Removing  lamps  from  one  place  for  use  in  another 
is  a  practice  that  all  should  discontinue  and  discourage. 
There  are  always  supplies  of  new  lamps  available,  and 
the  only  reason  why  any  man  should  remove  a  lamp 
bulb,  already  in  use  in  one  socket  to  replace  one  that  may 
have  been  burned  out  in  another  place  is  that  he  is  too 
lazy  to  ask  for  it.  The  absence  of  a  light  to  which  he 
has  been  accustomed  may  easily  be  the  cause  of  an  acci- 
dent to  any  man,  and  recognition  of  the  fact  should  be 
sufficient  reason  to  all  men  not  to  remove  lights. 

At  the  time  of  remodeling  and  enlarging  the  No.  6 
•oncentration  plant  of  the  Arizona  Copper  Co.  at  Morenci, 
the  work  was  in  progress  nearly  a  year  before  the  Inspira- 
tion experiments  with  flotation. 

Meanwhile  the  Inspiration  experiments  started  with 
semi-mysterious  compounds  and  continued  with  simple 
reagents.  A  drum  of  cresylic  acid  and  some  pine  oil 
were  obtained  for  Morenci  tests  and  a  small  can  of  cresylic 
acid  was  arranged  so  as  to  drip  into  the  tailings  where  the 
latter  plunged  into  the  creek  bed.  A  black  mineral  froth 
formed,  persisting  for  several  yards;  and  at  the  next 
plunge  it  became  white  again.  Investigation  showed  that 
the  instant  dropping  of  the  mineral  was  due  to  a  town 
sewer  which  discharged  into  the  creek. 

By  adding  cresylic  acid  to  the  feed  of  a  regrinding 
Hardinge  mill,  a  rough  froth  concentrate  was  obtained, 
assaying  over  45%  copper,  in  which  chalcocite  and 
bornite  predominated. 

A  small  mechanical-agitation  frothing  machine  was 
installed  and  with  a  feed  of  colloid  separator  fines  it  gave 
an  extraction  of  more  than  79%  of  the  total  copper  and 
more  than  92%  of  the  available  sulphide  copper.  Later, 
a  Flinn-Towne  pneumatic  flotation  unit  was  removed  from 
Cah'anea  and  installed  at  Morenci  and  experiments  dem- 
onstrated clearly  that  the  flotation  process  would  he 
suited  to  the  recovery  of  slimed  copper  sulphides  in  the 
Morenci  ores.  A  tube-grate  cell  was  tested  with  such  suc- 
cess that  a  large  three-stage  machine  with  a  capaein  of 
400  tons  per  day,  called  the  "C — B"  machine,  was  de- 

•Abstract  of  paper  presented  by  David  Cole,  Arizona  meet- 
ing. A.  I.  M.   E„  September,   1916. 


signed  and  made.  Operating  during  the  month  of  April, 
1915,  with  an  average  daily  tonnage  of  209,  and  working 
under  the  handicap  of  partially  clogged  tubes,  blower 
troubles,  etc..  the  average  recovery  of  sulphide  copper  was 
65%  and  it  was  proved  that  the  copper  in  the  mill  tail- 
ing could  be  reduced  to  0.5%  or  less,  of  which  0.25  to 
0.30%  was  oxidized  and  beyond  reach  of  flotation. 

'  Rolblbniras   IB&rs3©!  Asu&gvllglasimsitoif' 

Experience  with  a  straight-barrel  amalgamator  having 
demonstrated  that  efficient  work  was  impeded  by  the 
collection  of  a  layer  of  heavy  concentrates  upon  the  mer- 
cury  surface,  the  present  invention  was  designed  to  over- 
come this  trouble.  The  apparatus  is  intended  to  bring 
pulped  "old  ores  into  intimate  contact  with  mercury,  so 
as  to  extract  the  gold  in  the  form  of  amalgam,  and  to 
possess  great  capacity  while  requiring  little  attention. 

The  tapered  barrel  1.  shown  in  the  accompanying 
illustration,  is  inclosed  in  the  outer  casing  2,  which  is 
provided  with  a  removable  door  3  suitably  fastened  to  it. 
The  barrel  rotates  on  its  inlet  and  outlet  tubes,  4  and  5 
respectively.  To  inlet  tube  4  is  attached  the  rotary  scoop 
6,  common  in  most  forms  of  tube  mills.  The  outer  end 
of  the  outlet  tube  5  is  closed,  and  the  discharge  flow  is 
allowed  by  apertures  7  around  the  circumference  of  the 
tube.  These  apertures  are  protected  by  the  guard  ring  8, 
properly  spaced  from  the  apertures  to  allow  a  free  dis- 
charge, the  purpose  of  this  arrangement  being  to  prevent 
theft  of  amalgam. 

The  interior  of  the  barrel  is  divided  by  a  series  of  parti- 
tions 9  to  form  a  number  of  sections  or  ungula?,  these  par- 

2E 


ROBBINS    BARREL    AMALGAMATOR 

titions  being  set  alternately  at  right  angles  to  the  barrel 
axle  and  inclined  to  it  as  shown.  Openings  10  in  the  par- 
titions constitute  the  inlet  and  outlet  of  each  section  in  the 
scries  extending  the  length  of  the  barrel.  Referring  to 
the  illustration,  it  will  be  noticed  that  the  volume  of  any 
given  section  is  greater  on  one  side  of  the  barrel  axis 
than  on  the  other.  It  is  therefore  obvious  that  with  a 
given  volume  of  mercury  in  any  section  the  surface  of 
the  mercury  will  rise  and  fall  considerably  as  the  barrel 
rotates. 

This  variation  of  level  results  in  a  more  perfect  settling 
of  gold,  whereas  the  alternate  expansion  and  contraction 
of  the  width  of  mercury  line  in  the  section  exerts  a  sort 
of  kneading  action  on  the  layer  of  heavy  concentrates 
above  the  mercury.  Eventually  this  action  brushes  the 
concentrates  through  the  discharge  orifices  10  into  the 
next  chamber  of  the  series  as  the  mercury  level  rises. 
Discharge  of  the  mercury  for  recovery  of  the  gold  is 
effected  by  opening  the  drainage  cocks  11  and  12. 

This  apparatus  is  the  invention  of  Percy  A.  Robbins,  of 
Timmins,  Out.,  to  whom  a  U.  S.  patent!  No.  1. 190.0 12, 
was  granted  on  July  4,  19  Hi. 
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The  Oucktonn  Sulphur,  Copper  and  Iron  Co.  I. nl..  Duck- 
town,  Tonti.,  reports  for  the  year  ended  Dec.  31,  1915.  a  mining 
profit  of  £68,884  and  a  net  after  London  expenses  of  £69,235. 
No   statistics  of  production   are   given. 

Corn  tlrew  mid  Tinoroft  MWres  in  Carn  Brea.  Cornwall, 
reports  lor  the  half-year  ended  June  30,  1916,  receipts  ..i 
$196,320.  total  working;  costs  oft  if  171,796  and  royalties  of  " 
leaving  a  net  profit  of  $17,939.  During  the  period  32,016  ton 
waa  crushed,  from  which  an  average  of  21.22  lb.  black  tin  was 
obtained.  The  cost  per  ton  of  ore  treated  was  $.",.  A  total  of 
1,122  ft.  of  development  was  perfori 1.  distributed  as  fol- 
lows: Raising.  251  ft.:  winzlng,  148  ft.;  crosscutting,  in  ft.; 
driving  on  lode,  713  ft.  Development  work  has  reached  a 
depth  of  1,250  ft.,  at  which  depth  113  ft.  of  lateral  development 
has  been  performed.  In  the  stopes  the  vein  width  varies  from 
6  to  12  ft.  and  the  values  run  from  17  to  40  lb.  tin  per  ton. 
Duing  the  period  98  men,  boys  and  girls  were  employed  on  the 
surface,  240  for  dressing;  and  246  men  and  boys  underground, 
making  a  total  of  584  on  the  payroll.  Sixty-four  are  on  leave, 
serving    in    the    British    forces. 

Beaver  Consolidated  Mines  official  report  for  the  quartet- 
ended  Aug.  31  summarizes  progress  as  follows:  Mine  devel- 
opment aggregated  1,617  lin.ft.  with  a  station  cut  at  the  1,600- 
ft.  level.  Stoping  operations  excavated  2,077  cu.yd.  Experi- 
ments with  oil-flotation  have  not  yet  demonstrated  the  ad- 
visability of  installing  a  flotation  plant.  A  total  of  313.905.73 
oz.  silver  is  in  storage  or  transit.  Cash  on  hand  totals  $43,- 
020.57. 

At  Kirkland  Lake  the  360-acre  property  held  under  option 
from  the  Kirkland  Lake  Gold  Mining  Co.  is  being  developed 
with  encouraging  results.  The  shaft  on  the  McKane  claim  has 
reached  a  depth  of  288  ft.  On  the  100-ft.  level  a  4-ft.  vein 
drifted  upon  for  191  ft.  gave  average  assays  of  $15  per  ton. 
Prospecting  results  proving  unsatisfactory  on  the  200  level, 
the  drifts  were  started  on  the  2S8  level.  A  5-ft.  vein  was  thus 
encountered  19  ft.  south  of  the  shaft,  from  which  channel  as- 
says averaged  $11  per  ton.  Continuation  of  the  crosscut  de- 
veloped 10  ft.  of  porphyry  averaging  $7  per  ton  and  encountered 
another  vein,  paralleling  the  first,  this  second  vein  being  12 
ft.  wide,  from  which  channel  assays  averaged  $12. SO  per  ton. 
This  is  an  important  discovery,  and  the  shaft  will  therefore 
be  extended  to  the  400-ft.  level  and  prospecting  continued. 

Wolverine  Mining  Co.  reports  for  the  year  ended  June  30, 
1916.  a  production  of  6.641.492  lb.  of  copper,  as  compared  with 
3, 43."., 459  lb.  for  the  previous  year.  The  price  received  was 
20.62c.  per  lb.,  compared  with  14.09c,  a  total  of  $1,369,285  com- 
pared with  $4S4,061.  All  operating  expenses  were  $626,459  and 
$7,609  was  spent  for  construction,  having  a  net  profit  of  $735,- 
218.  Dividends  for  the  period  to  the  amount  of  $660,000  were 
paid,  as  compared  with  $360,000  for  the  previous  fiscal  year. 
Rock  hoisted  was  391.S9.8  tons;  stamped,  388,898.  The  yield  of 
the  rock  was  17.07  lb.  per  ton,  and  the  cost  per  ton  of  ore 
milled  was  $1.39.  The  cost  of  refined  copper  was  8.11c, 
while  the  smelting,  marketing  and  office  expenses  cost  9.43c. 
Drifting,  sinking,  crosscutting  and  raising  amounted  to  3.105 
ft.,  compared  with  625  ft.  in  1914-15.  Tonnage  production  was 
increased  10S<7  over  the  previous  year  with  a  reduction  in 
cost  of  26T.  This  speaks  well  for  the  flexibility  of  the  plant 
and  the  ability  of  the  organization.  Since  its  opening  in  1891, 
the  mine  has  produced  151.303.110  lb.  of  copper,  and  it  is  esti- 
mated by  the  management  that  then-  are  still  12  years  of  lift- 
before  the  reserves  within  the  property  lines  are  exhausted. 
It  will  be  necessary,  however,  to  consider  the  question  of  a 
change  in  the  method  of  sand  disposal  in  the  near  future. 

Poderosa  Mining  Co.,  Ltd..  operating  in  Chile,  reports  for 
the   year  ended   Dec.    31.    1915,   net    receipts    I  tli      of  ore. 

interest  and  transfer  fees  of  £60,033.  from  which  mining  and 
general  expenses  in  Chile.  London  office  expenses  and  income 
tax  of  £38,445  were  paid.  From  the  balance  depreciation  of 
£1.211  and  mine  development  expenses  of  £352  have  been  al- 
located'leaving-  a  net  surplus  for  the  year  of  £17,026,  and  re- 
ducing the  balance  to  date  to  the  debit  of  revenue  account  to 
£3,279.  During  the  year  3,734  tons  of  copper  ore,  of  an  aver- 
age assay-  of  21.86%  copper  and  5.93  oz.  of  silver,  ha  v.-  been 
shipped  to-  the  smelters,  as  compared  with  5.2S9  'tons,  as- 
saying 18.23%  copper  and  3.95  oz.  of»  silver  in  1914.  The 
mines   have    been    pretty   well   stripped    of   high-grade    ore    to 


give     i 

•  n<    on    in  w   dls- 
ind   7 
south    levels    and    the    dumps    probabl 

I  to  If  of  which 

an. .n  plant 
has   been    in   operation   since    April.    19 
of  mine  ore  an. I  2,r.7::  tone  ■•!  dump  ore  with  an  extractl 
589!  ■ 

The     Mount     Morgan     < Hlnlnic     <«■-.     Mount 

Queensland,   Australia,   foi    th<    half  1916, 

reports  tli.-i  i  nted   t..  $6,1  I 
Expen  ivlng   ■<    bal- 
ance of  $i.:::.::.t;,t.  .m    which  $1,215, was   paid   in  dividends. 

All   ore  treated  amounted   to  156,059 

of    cop]  120,131     oz.     of    gold.      Of     this    ore,     413  tons 

were  miacellai is  ores.     Tin-  mines  produced   t27,n.-,7  tons  ..r 

ore.     tire    reserves   are   estimated    to   contain    951,400    tona  of 
high-grade,   2.^l'7.7'">   tons   ..i    mi  160,300    tons 

of  low  gradi    and    129,200   tons  of  basic — a   total   of  4,21 
tons.      Development   work    totaled    1,808    ft.   an. I    consisted    •■> 
1,002   ft.   of  drifts,    106    n     ol    rece     Ing,   583   ft   Of  sinking   and 
1.1  n    M      of    raising. 

The    rotary    roasters    have    been    put    into   commission    with 
satisfying  operation.     The  sintering  ..f  Mutation  concent 
which   has  been  a  source  of  trouble   on  account  of  their   tin. 
ness  has  been  overcome.     The  following  table  gives  details  of 
concentration    results: 

Weigh!  copper,  gold  .upper,  gold 

tons  '.  .Iv.t 

Ore   treated    72.071  2.17  I  99  ..  .. 

Table  concentrates  produced     17,281  2.88  B.76  :si.m:     42.117 
Flotation   concentrates    pro 

duced                                                 1,790  l''  :'-'  27  .:  1  58  86 

Total  concentrates  1 uced     22.071  6.43  12.79  90.72     7.*  17 

The    working    cost    of   Mount    M01  1  ted,    inclusive 

of  development  and    estimated    realization    charges,    amounted 
to  $11.65   per   ton. 

Broken  Hill  s..n«h  Silver  Mining  Co.,  Broken  Hill,  N.  S.   W  . 

Australia,   report    toi    thi    hall      •   u    en Juni    30,   1916,  shows 

a  balance  from  the  working  account  ol  its  of 

$1,682,018.     After  providing    tor  all   other  charges  and    li 
the  net   balance   foi    the   yeai    was   $1, 1.437.     The   mine  pro- 
duced                                                          Ing    14.53     rb.    6.8   oz.    Ag  and 
13.49!     Zn      Of   this   ore    95.93     «.is    mined    on   contract 
by    inn:  The 

average    earnings    of    contract    miners    wen  B-hr. 

shift    and    ol     trui     ei  per    shift.      There    were    400    sur- 

face  employi  were    in   dallj    attendance,   and 

fees  of  whom  757  were  in  daily  at- 
tendance. All  empl.  ;x  In 
daily  attendance.  There  was  34,797  cu.yd.  of  loo 
sent  b.-iow  to  fill  stopes  at  a  cost  of  ■•''■'■.  per  ton  of  material 
used  for  filling,  or  32c.  per  ton  ol  d.  The  fol- 
lowing gives  a  tabulation  of  the  classlflcal 
concentrating  plant: 


Nel 

ht,  por- 
tion 
18.6 

'  51,157 

.  luartz   9.ins       in  5 

13.770   15.0 

ore  .  .  91,530  100.0 


\s- 
s.iv.  Vain.'. 


!■!. 


10.2 
14.5 


Ag 

21.2 


& 

16.3 
13.4 


Pb 


76.6 

11.9 
1.0 
10.5 


Proportion 
of  Metal 


Zn 


100.0    100.0 


13.2 

67  7 

1.5 

1  1.6 

100.C 


Working  costs  amounted  ind  consisted  of 

$4.14    for   n  pment 

ntrating.     T  ton  0 

..  ing  to  the  refusal  of  a  section  of  the 
out  the  arrangement 
-Hike  occurred  in  Janua 
pebru  '•     cessation    of   prod 

nine  weeks  and  foi  a  result  of  the  strik> 

iced  to  44  hours  inst.  ad  of   I 
through   wage   increases*  and  reduction  of  time, 
expen i 
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PLANT  OF  THK   INTERNATIONAL  SMELTING    CO.    AT  MIAMI,  ARIZ. 


MIAMI  COPPER  CO.'S  HEADFRAME — MILL  AND  CONCENTRATE  BINS  IN  BACKGROUND 
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KXDOFOIL-l'IMKD    REVERBERATOR?   AT    DOUGLAS 


AN   INSPIRATION    HOISTING    SHEAVE 


C.   Q.   EXPERIMENTAL   MILL   AT   LOWELL 


LOADING     BIN    FOR     INSPIRATION    CONCENTRATES 


,■■11 1,  -        . } 
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The  Bureau  of  Mines  has  jus!  issued,  in  handbook  form, 
a  pamphlet  that  is  the  result  of  serious  studies  covering' 
a  period  of  considerable  time  on  what  the  bureau  believes 
to  he  the  best  method  in  rescue  and  recovery  operations 
in  both  eoal  and  metal  mines  after  tires  and  explosions. 
ii  outlines  a  method  of  procedure  for  the  operators  and 
miners  to  follow  in  such  emergencies  and  explains  just 
what  part  the  Bureau  of  Mines  is  expected  to  take  in  such 
work. 

The  bureau  has  no  authority  to  enforce  any  of  its 
recommendations  or  to  enforce  any  provision  of  state  laws.  • 
After  a  mine  disaster  is  investigated  by  the  bureau,  a 
report  is  prepared.  If  the  operator  desires,  a  copy  of  the 
report  is  furnished  for  his  confidential  information.  As 
a  rule,  the  recommendations  of  the  bureau  have  been 
followed. 

The  manual  does  not  preach  on  what  might  have  been, 
nor  does  it  advise  a  policy  of  observant  hesitation;  but  it 
gets  right  down  to  business  on  the  assumption  that  some 
men  still  live  and  can  be  reached  by  systematic  effort  and 
teamwork.  The  first  part  of  the  book  deals  with  opera- 
tions in  coal  mines  and  the  second  part  with  operations  in 
metal  mines.  In  each  case  a  summary  is  given  of  some  of 
the  things  to  do.  An  important  item  is:  "Place  e.rprri- 
vih  ft}  men  to  guard  all  entrances  and  keep  a  record  of  all 
happenings." 

The  manual  is  indexed  and  is  of  convenient  pocket  size. 
The  limited  free  edition  is  likely  to  be  exhausted  in  a 
1  rief  space  of  time,  but  the  book  is  well  worth  the  10c. 
,(25c.  bound  in  stiff  covers)  for  which  it  may  be  obtained 
from  the  Superintendent  of  Documents  at  Washing- 
ton, D.  C. 

AEasE&a  (S@Sdl  Maiaes  C®„ 

The  Boston  News  Bureau  reports  that  it  seems  to  be 
the  settled  conviction  of  those  closest  to  the  Alaska  Gold 
Mines  Co.  management  that  for  at  least  several  months 
nothing  need  be  expected  in  the  way  of  operating  returns 
better  than  those  now  being  reported.  During  the  first 
10  days  of  September  the  average  assay  value  of  the  ore 
was  $1.51  per  ton,  but  for  the  entire  month  the  average 
dropped  to  $1.30  per  ton.  indicating  rather  poor  results 
for  the  last  20  days. 

There  is  a  large  accumulation  of  low-grade  ore  broken 
down  in  the  upper-level  stopes,  and  this  material  must  be 
got  out  of  the  way  and  milled — as  there  is  a  small  profit 
in  the  operation — before  opportunity  is  given  for  open- 
ing up  stopes  in  the  lower  levels  in  a  manner  which  it 
is  believed  will  yield  a  larger  return  per  ton  of  ore 
handled. 

Officials  of  the  company  are  convinced  that  the  original 
scheme  of  opening  up  the  stopes  was  a  mistake,  in  that  it 
resulted  in  an  excessive  caving  of  the  hanging-wall  mate- 
rial, which  was  low  in  grade;  but  as  there  is  over  -.'.000,- 
000  tons  of  this  low-grade  ore  already  broken  down  in 
the  upper  levels,  quite  a  period  must  elapse  before  any 
new  scheme  of  mining  can  be  put  into  effect.  The  new- 
plan  of  mining  will  probably  involve  an  additional  cost 
of  5c.  per  ton. 

Present  indications  are  that  the  mine  will  never  be 
able  to  produce   the  expected  tonnage  of  ore  that   will 

•United  States  Bureau  of  Mines,  special  pamphlet,  "Rescue 
and  Recovery  Operations  in  Mines  after  Fires  and  Explosions," 
by   James  W.   Paul   and    H.    M.   Wolflin,   August,    1916. 


grade  up  to  $1.75  per  ton,  so  that  early  estimates  as  to 
|iin-|.e,  live  profits  must  be  revised  downward. 

Hay  den.  Stone  &  Co.,  in  their  own  circular  letter  say 
that  ••Alaska,  in  September,  milled  135,760  tons ;  the 
heads  ran  $1.:'>0  per  ton.  The  grade  of  the  ore,  while 
somewhat  less  than  in  the  previous  month,  was  above  the 
average  of  the  year,  as  a  whole.  The  tonnage  was  less 
than  in  previous  months,  due.  as  Manager  Thane  explains, 
to  exceedingly  heavy  storms  during  the  middle  of  the 
month,  which  resulted  in  such  enormous  flows  of  water 
that  haulage  was  interfered  with  until  drainage  ditches 
could   be  enlarged  to  take  care  of  the  same. 

"The  progress  at  such  a  property  as  the  Alaska  Gold 
Mines  is  bound  to  be  interrupted  from  time  to  time  by 
events  that  cannot  be  foreseen,  so  that,  followed  from 
month  to  month,  there  seems  at  times  to  be  comparatively 
little  gain.  The  property  has  now,  however,  reached  the 
point  where  a  little  broader  range  can  be  taken,  and 
viewed  from  this  standpoint,  it  will  be  seen  that  material 
progress  has  been  made. 

"In  September  of  a  year  ago,  Alaska  treated  131,862 
tons,  but  the  ore  in  that  month  carried  but  89c.  per  ton 
in  gold.  While  September  of  this  year,  for  reasons  ex- 
plained above,  does  not  show  any  great  gain  in  tonnage, 
it  would  seem  to  be  evident,  by  the  gain  in  the  value,  that 
the  management  is  gradually  acquiring  satisfactory  con- 
trol over  mining  conditions." 


STATEMENT    OF    THE    OWNERSHIP,    MANAGEMENT,    ETC.. 
KKgriKED    BY    THK    ACT    (  IF    I'uNOItESS   OF 
AUGUST   24,   1912, 
of     Engineering     and    Mining    Journal,     published    weekly    at 
New   York,   N.   Y..   for   October   1,   1916. 
State  of  New  York  1  ss 

County    of    New    York  ) 

Before  me.  a  Notary  Public  in  and  for  the  State  and  County 
aforesaid,  personally  appeared  Chester  W.  Dibble,  who,  having 
been  dulv  sworn  according  to  law,  deposes  and  says  that  he  is 
the  Vice-President  of  Hill  Publishing  Co.,  Publishers  of 
Engineering  and  Mining  Journal,  and  that  the  follow- 
ing is,  to  the  best  of  his  knowledge  and  belief,  a  true 
statement  of  the  ownership,  management,  etc.,  of  the 
aforesaid  publication  for  the  date  shown  in  the  above  caption, 
required  by  the  Act  of  August  24.  1912,  embodied  in  section 
443.  Postal  Laws  and  Regulations,  printed  on  the  reverse  of 
this  form,  to  wit: 

1.  That  the  names  and  addresses  of  the  publisher,  editor, 
managing  editor  and   business   manager   are: 

Publisher.    Hill    Publishing    Company.    10th    Ave.    at    36th    St., 

New   York.  N.   Y. 
Editor.    Walter    Renton    Ingalls,    10th 

York,   N.   Y. 
Managing    Editor,    Percy    E.    Barbour,    10th 

New  York,  N.   Y. 
Business    Manager,    Lee    E.    Ives,    10th    Ave.    at    36th    St.,    New 

York,  N.   Y. 

2.  That   the   owners  are: 

Hill  Publishing  Company,  10th  Ave.  at  36th  St.,  New  York,  N.  Y. 
Owners  of  \f/c   or  more   of  Stock   Issued 

Estate  of  John  A.  Hill,  10th  Ave.  at  36th  St.,  New  York. 

Arthur    J.    Baldwin,    10th    Ave.    at    36th    St.,    New    York. 

Fred    R.    Low,    10th   Ave.    at    36th    St.,    New    York,    N.    Y. 

John    McGhie,    10th    Ave.    at    36th    St..    New   Tork,    N.    Y. 

Fred    S.    Weatherby,    1600    Beacon    St.,    Brookline,    Mass. 

Frederick  A.  Halsey,  356  W.   120th   St..   New   York,  N.  Y. 

G.  Eugene  Slv.   50  Union  Sq..  New  York.  N.  Y. 

Frederick  W.  Gross,  215  E.   11th  St..   Erie,  Penn. 

Emma  B.   Hill.  SO  Munn  Ave.,   East  Orange,  N.  J. 
The  remaining  stock  is  owned  by  91  stockholders  who  own 
less  than  1%  each,  73  of  whom  are  employees  of  the  company. 

3.  That  the  known  bondholders,  mortgagees  and  other 
security  holders  owning  or  holding  1  per  cent,  or  more  of 
total  amount  of  bonds,  mortgages  or  other  securities  are 
Mortgage   on  building.  Dime  Savings  Bank,  Brooklyn,   N. 

4.  That  the  two  paragraphs  next  above,  giving  the  names 
of  the  owners,  stockholders  and  security  holders  contain  not 
only  the  list  of  stockholders  and  security  holders  as  they 
appear  upon  the  books  of  the  company,  but  also,  in  cases 
where  the  stockholder  or  security  holder  appears  upon  the 
books  of  the  company  as  trustee  or  in  any  other  fiduciary 
relation,  the  na*me  of  the  person  or  corporation  for  whom  such 
trustee  is  acting,  is  given;  also  that  the  said  two  paragraphs 
contain  statements  embracing  affiant's  full  knowledge  and 
belief  as  to  the  circumstances  and  conditions  under  which 
stockholders  and  security  holders  who  do  not  appear  upon  th 
books  of  the  company  as  trustees,  hold  stock  and  securities 
in  a  capacity  other  than  that  of  a  bona  fide  owner;  and  this 
affiant  has  no  reason  to  believe  that  any  other  person,  asso 
ciation  or  corporation  has  any  interest  direct  or  indirect  in 
the  said  stock,  bonds  or  other  securities  than  as  so  stated  by 
him.  CHESTER  W.   DIBBLE, 

Vice-President,   Hill   Publishing  Co 
Sworn    to    and    subscribed    before    me,    this    29th    day 
September,    1916. 

[Seal.]  RICHARD  L.   MURPHY. 

(My  commission  expires  March  30,  1917.) 


at    36th    St.,    New 
at    36th    St.. 
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I  have  read  with  keen  interest  and  appreciation,  \V.  F. 
Boericke's  article  in  the  Journal  of  Aug.  19,  1916,  which 

is  indeed  practical  in  even  respect.  I  do  not  wish  to 
criticize  his  article  in  any  way.  but  I  would  like  to  pill 
before  his  consideration  the  use  of  the  plane  table  in 
stope  mapping. 

1  have  been  mine  surveyor  mi  one  of  the  largest  gold- 
copper  mines  of  Chosen,  and  on  all  occasions  of  stope 
mapping  I  have  used  the  plane  table,  perhaps  sometimes 
in  conjunction  with  a  prismatic  compass.  The  ore  de- 
posits were  exceedingly  irregular,  being  of  the  contact 
metamorphic  type;  the  stopes  therefore  were  similarly 
irregular.  Two  Orientals  were  my  assistants,  and  occa- 
sionally 1  would  select  an  Oriental  miner  to  assist. 

The  table  that  I  used  was  approximately  18  in.  square, 
provided  with  the  .simpler  form  of  alidade  and  a  compass. 
I  took  with  me  underground  a  '.'II  pencil,  scale  and  eraser. 
Pinned  to  the  table  with  thumb-tacks  was  a  sheet  of  cross- 
section  paper  (a  square  inch  divided  into  hundredths). 
Stationed  at  the  table  with  one  assistant,  it  was  a  quick 
and  satisfactory  process  to  sight  with  the  simple  alidade 
to  a  candle  which  was  held  by  the  other  assistant,  who 
also  held  the  zero  end  of  the  steel  tape  (a  "metallic"  tape 
would  have  served  just  as  well).  As  each  sight  was 
taken  and  the  line  made  on  the  paper,  the  assistant  with 
me  read  off  the  lengths.  The  table  station  was  marked 
on  the  paper  by  an  ordinary  pin  firmly  planted  into  the 
table.  The  result  was  that  I  had  my  stope  already  plotted, 
in  plan,  when  I  came  to  surface.  Tracings  of  the  larger- 
scale  mine  plans  were  then  laid  over  this  stope  map,  and 
the  stope's  relation  to  the  workings  both  above  and  below 
was  readily  seen.  1  usually  worked,  for  these  particu- 
lar stope  maps,  on  a  scale  of  1  in.  =  20  ft. 

If  I  had  difficulty  in  tying  the  slope  in  to  the  mine 
map,  a  quick  traverse  with  the  prismatic  compass  would 
he  satisfactory,  the  notes  of  the  compass  traverse  being 
"booked"  on  the  table.  When  the  Mope  was  long  and 
direct  sights  all  around  its  periphery  obscured  by  pillars. 
a  plane-table  travese  was  made  in  a  similar  way  to  the 
tahlc's  use  on  the  surface. 

1  found  that  these  stope  maps  tied  in  remarkably  well 
with   the  general   working  plan-  and   were   in   main    i 
very  useful  to  the  mine  superintendent  when  he  wished 
to  "spot"  a  chute  raise  from  the  level  below  or  a   winze 
from  the  level  above. 

There  are  two  disadvantages,  in  my  opinion,  with  re- 
spect to  the  use  of  a  plane  table  underground:  (1)  The 
table  is  a  hit  clumsy,  even  when  it  is  dismantled  from 
the  tripod;  (2)  am  steep  sights  that  are  encountered  both 
above  and  below  the  horizontal  demand  either  a  clinometer 
or  very  good  judgment  to  convert  the  -lope  distance  to  the 
true  plan  length.  1  obtained  a  fairly  good  idea  of  what 
to  subtract  from  the  stope  distance  to  bring  it  to  the 
true  horizontal  or  plan  length,  hut  when  it  was  consid- 
ered that  the  vertical  angle  was  between  •,'<»     and  :10°,  I 


iin tipass,  which  had  a  clinon 

attachment. 

The  plane  table  i  an  thu     be  used 
by  the  sampler  or  in  i  onjum  tion  with  him,  the  numbers 
of  his  samples  being  marked   in   their  correct    position  "ii 
the  plane  table  plan,     lie  has  then  onlj   to  make  a  note 

"I'   the   width   and  bat    are   nee, 

and    need    not    m  by    description    or    perhaps    a 

crude  sketch  in  his  notebook,  showing  the  position  of  each 
sample.  1'or  a  Bat  deposit,  such  as  Mr.  Boericke  mentions, 
I  should  imagine  the  plan.-  table  would  he  particularly 
applicable. 

It  will  in'  found  necessary  in  have  a  s 
so  that  when  the  table  is  to  he  carried  through  wet  parte 
of  the   mine,   the   paper   is   not    ruined.      I  m  i      a 
\n-,i\  lie  died  .i-  another  disadvan!  ■    the  plane 

table  underground     the   [m] ibility  of  working  in 

•  stupe-     but  there  is  usually  a  dry  spot  that  ie 
ous   for   working   purposes.      I    am    interested    to   know 
whether  this  method  of  stope  surveying  is  extensively  used 
by  mine  surveyors.  A.  Alec  Jo 

London.    E.   ( '..   Sept.    ;.    1916. 

C<&s:'ir'3vifiiZ8i,>s  ILatestl  Maiming 

Decree 

1  take  the  liberty  to  inclose  a  translation  of  the  mining 
law  of  Sept.  ll.  1916,  decreed  by  Gen.  Venustiano 
Carranza,  First  Chief  of  the  Constitutionalist  Army 
of  .Mexico. 

The  preamble  to  the  decree,  as  you  will  see.  states 
that  the  important  mining  properties  in  Mexico  are  held 
by  foreign  capitalist-,  who  gamble  with  their  mining 
stocks  and  will  not  work,  notwithstanding  that  the 
foreign    interests   in    Mexico   run   no 

effectually  protected  ;    that,  either  the  number  of  workmen 

which   the   government    will    designate   and    which    will 

ize  of  the  mining  fields  will  have  to  he 

it.  or   that    the   properties   will    be  con- 

The  investment  of  capital  in  years  past  made  it 
necessary  to  secure  large  mining  fields.    The  abnormally 

heavy  taxing  of  the  products  and  of  the  mining  fields 
is    a    direct    attack    on    the    f<  ted    in 

mines    in    Mexico.      The    new    dei  dly    a 

ture,  as  under  present  circumsi  impossible 

to  red  ;l~  this  would  require  careful 

and    tedious    examinations   and    SU1 

:iv  of  the   mining  districts   in    Mexico  it   is  at 
present  absolutely  impossible  to  carry  on  mining  • 
tions,  or  e\en  t.>  es.     [n  fact  r  ment 

in  Washington  tells  us  emphal  i  staj  out  of  Mi 

an,i   i.  prove     tat   there  are   foundi  I 

for  that  advice. 

T  ;,  ig  and  Mining  Journal  is  > 

in  Mexico,  and  its  view  -  and  opinii 
Will    it    not    favor  us  who  haw  interests  o  by 

making    it    plain  di 
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country  that  the  regulations  of  the  decree  cannol  be 
complied  with:  that  most  of  the  stock  of  American  com- 
panies owning  mining  property  in  Mexico  is  not  held  by 
capitalists;  that  the  conditions  in  the  mining  regions 
of  .Mexico  generally  are  not  what  Mr.  Carranza  states 
and  may  think  that  they  are:  that  foreign  operators  would 
certainly  work  if  they  could,  hut  that  in  most  cases  every 
attempt  to  do  so  has  resulted  in  the  loss  of  mining 
material,  of  products  and  of  supplies,  and  that  neither 
now  nor  for  probably  a  long  time  will  owners  he  able 
to  realize  on  any  stock  they  may  hold?  B.  W. 

New   York.  Oct.  2,    L916. 

Mining  Law  of  Sept.  14,  1916  from  "El  Pueblo",  Mexico 
City,  Sept.  16.  1911k  All  concessions  of  mines  in  the  republic 
are"  required  to  work  their  grants.  Pertenencias  will  be  de- 
clared void  if  work  is  stopped  for  two  uninterrupted  months 
or    for    three    interrupted    months   during    the    year. 

I.  Yenustiano  Carranza,  First  Chief  of  the  Constitutionalist 
Armv,  in  charge  of  the  Executive  Power  of  the  Republic,  ex- 
ercising the  faculties  with  which  1  am  invested,  consider- 
That  it  is  a  principle  of  public  right,  not  only  admitted  by 
authors  of  treaties,  but  also  the  common  and  constant  prac- 
tice of  the  most  advanced  nations,  that  the  state  shall  inter- 
vene and  exercise  the  proper  functions  of  its  institution  when 
the  established  interests  of  the  individual,  of  the  nation  or 
of  humanity  so  exact,  either  to  safeguard  or  to  procure  his 
progressive  development,  and  that  it  shall  give  both  matters 
most  careful  examination  in  order  to  make  legitimate  and  to 
regulate    accordingly    the    march    of   government. 

That  the  intervention  of  the  state  when  the  established 
interests  of  associates  are  in  danger  shall  be  in  proportion  to 
the  requirements  of  their  importance,  according  to  the  nature 
of  these  interests  and  the  special  circumstances  of  time  and 
place,  in  order  that  it  may  be  opportune  and  appropriate; 
and  that  therefore  it  should  cover  the  ground  when  in- 
dividual and  corporate  activity  is  unable  to  reach  the  pro- 
posed end,  and  in  such  a  manner  that  the  state  may  not  inter- 
vene when  only  individual  interests  are  concerned  which  do 
not  affect  any  general  interest. 

That  in  the  mining  laws  of  Mexico  which  were  in  force  be- 
fore the  present  law  and  before  the  one  which  preceded  it,  the 
working  of  mines  was  considered  a  public  benefit,  in  ac- 
cord with  the  principle  above  mentioned,  and  mines  were 
granted  on  condition,  which  had  to  be  fulfilled,  that  a  certain 
number  of  workmen  had  to  be  maintained  in  the  small  number 
of  pertenencias  (or  units  of  mining  field)  which  were  given  in 
each  grant,  so  that  the  work  would  not  be  suspended  longer 
than  a  certain  time;  making  this  benefit  consist  in  that  for  the 
good  of  the  nation  all  the  metalliferous  veins  had  to  be 
worked  and  in  the  advantages  which  such  work  wpuld  bring- 
to  the  public  exchequer,  it  being  considered  unsuitable  for 
the  development  of  the  mining  industry  and  therefore  for  the 
general  industry  of  the  country  that  this  branch  of  the  na- 
tional wealth  be  subject  exclusively  to  the  will  of  the  con- 
cessionaries, who  could  in  such  a  case  paralyze  it  at  will. 

That  the  mining  law  now  in  force,  reserving  to  the  nation 
Ihe  ownership  of  the  mines,  in  granting  right  of  possession  to 
private  parties  or  corporations,  thought  it  well,  however,  to 
subject  them  only  to  the  payment  of  a  tax.  leaving  tc  the  in- 
dividual initiative  of  the  concessionaires  the  working  of  the 
same,  so  that  it  was  left  to  their  decision  whether  the  mines 
would   be  worked   or   would    indefinitely  lie  left   dormant. 

That  this  law,  which  not  only  had  for  result  that  it 
favored  only  the  large  speculations,  made  impossible  the 
working  of  the  mines  by  miners  without  capital  and  concen- 
trated all  important  business  in  the  hands  of  foreign  capital- 
ists, who  mostlj  instead  of  doing  useful  work,  limit  them- 
selves tn  gambling  on  thi  stock  exchange,  has  occasion'  |  the 
grave  inconvenience  that  large  extensions  of  mining  fields 
and  metalliferous  \eins  can  under  cover  of  this  law  be  with- 
drawn from  a  development   fruitful  to  public  interest. 

That    over   ami    abov<     these    evils,    tin-    greater    part    of   the 
mining   concessions    have    occasioned    another   of    grave    pene- 
tration   under    the    circumstances    through    which    the    republic 
is  passing  on   account  of  the  strife  which   the  Constitutionalist 
government  has  had  to  sustain  first  against   the  usurpation  of 
Huerta  and  later  against  the  reaction  which  brought  about  the 
division"  of  the   triumphant  army;  namely,   the  evil   which  con- 
sits  in  the  stopping  of  the  work   in  the  mines;  in   this   manner 
leaving   without    means  of  subsistence  the  greater  part  of  the 
mining    population    and    depriving    the    exchequer    of    the    re- 
industry    ordinarily    produced. 
That   the   manner  of  proceeding  of  the   greater   part   of  the 
mining  operators   which   has  been    referred   to  is  in  the  present 
ease  so  much   more  dangerous  as  it  helps  the  movement  to  in- 
the    obstacles    which     this     government     has    to    over- 
.ii    order   to   bring   order   and    insure   peace    because   they 
uiniies   to   continue    the    unpatriotic    work   of 
3eeking    help    from    foreign    governments,    inciting    them   to   in- 
tervene   in    matters    pertaining    to   the   country,    under   the   pre- 
iext  of  saving    foreign   interests,  interests  which  run  no  danger 
.mi!    which    this    government    has    been    and    is   abundantly   dis- 
posed   to    protect    effectually   and    to   give    whatever  guaranties 
they  can   rationally    exact. 

That  in  view  of  what  has  been  above  stated  it  is  necessary 
to  remedy  seasonably  the  indicated  evils  and  to  do  so  to  take 
the  steps  which  the  public  interests  demands,  as  a  pain- 
ful experienci  has  shown  in  an  unmistakable  manner  that  if 
individual  action  is  l,  ••  ,,,  this  case  to  its  own  free  initiative  it 
severely  injures  the  vi  5ted   interests  of  the  country. 

Therefore.    I    havi    thought    well   to  decree,   as  follows: 
Art.   1      All   mine  concessionaires  are  obliged  to  work   their 
mines  or  will  he   liable   to  forfeiture  if  their  workings  are  idle 
for  more  than  two  continuous  months  or  for  three  interrupted 
months  during  the   year. 

Art.  2.  The  mine  concessionaires  who  have  a  just  cause 
to   stop    work,    have    to    get    from    the    Department    of    Fomento 


the  corresponding  permit,  which  will  only  be  granted  ff  the 
cause  is  well  proven  and  for  a  time  which  in  no  case  will  ex- 
ceed three  months,  unless  after  this  time  is  past  the  cause 
remains  and  makes  work  completely  impossible,  because  in 
that  case  the  time  will  be  prolonged  for  the  strictly  neces- 
sary   time. 

Art.  3.  The  Department  of  Fomento,  listening  to  the  in- 
terested parties,  will  determine  in  each  case  that  new  con- 
cessions are  given  or  in  those  which  already  have  been 
given  and  which  have  not  been  worked,  the  number  of  work- 
men, which  as  a  minimum  must  be  employed  by  each  mining 
concessionaire  in  his  workings,  taking  into  account  the  num- 
ber of  pertenencias  of  each  concession. 

Art.  4.  The  concessionaires  who  have  been  or  are  working 
their  mines  must  employ  in  their  work  as  many  workmen  as 
they  have  been  using  or  were  using  at  the  time  that  work 
was  stopped:  without  prejudice  (without  refusal)  by  the 
Department  cf  Fomento,  to  hear  the  said  concessionaires  and 
to  change  this  number  according  to  the  necessities  of  the 
work   mentioned. 

Art.  5.  The  forfeiture  of  a  mining  grant  having  been  tde- 
clared  by  the  Department  of  Fomento.  the  fact  shall  be  im- 
mediately made  known  to  the  Department  of  Finance,  so 
that  it  may  be  resolved  whether  the  mine  referred  to  shall  be 
declared  open  to  new  denouncement  by  the  public,  or  whether 
it  shall  be  worked  for  account  of  the  nation,  in  which  case 
someone  will  be  named  to  administrate  the  mine  and  to 
continue  the   respective   work. 

Art.  (1.  This  law  will  be  in  force  from  the  date  of  its«pub- 
ticat  ion 

Constitution  and  Reform.  Given  in  the  City  of  Mexico  in 
the  National  Palace,  on  the  14th  day  of  September,  Nineteen 
Hundred   and   Sixteen. 

(Signed)  V.  CARRANZA. 
V 

FlotlaiSaoEa  ®\&  SgiEn&Si  vGre^ftir'tui.dlas 

In  an  editorial  in  the  Journal  of  Sept.  23  you  refer' to 
the  success  of  flotation  on  silver  ore.  at  the  above 
mine  under  the  heading  of  "Cyanidation  of  Flotation 
Concentrates." 

As  a  matter  of  fact,  concentration  of  the  ore  by  flotation 
was  nol  nearly  so  successful  as  the  treatment  of  the  con- 
centrate by  cyanide.  Most  of  the  "ore"  is  old  oxidized 
stope  lilling  assaying  about  1<>  oz.  silver  per  ton.  from 
which,  by  straight  cyanidation.  a  recovery  of  about  90% 
is  made,  as  mentioned  in  the  recent  paper  by  Hugh  Rose, 
published  in  the  Bulletin  of  the  American  Institute  of 
Mining  Engineers. 

In  cvaniding  the  flotation  concentrates  in  the  labora- 
tory, a  recovery  of  98$  was  obtained  without  roasting  or 
otherwise  removing  the  oil.  To  test  the  theory  thai  oil 
consumes  cyanide,  various  mixtures  of  oils  were  agitated 
tor  r.'  hr.  in  cyanide  solution,  and  we  found  there  was  qo 
consumption  of  cyanide  due  to  the  oils.  It  is  obvious  that 
when  one  has  to  treat  both  concentrates  and  tailings  by 
cyanide,  nothing  is  gained  by  concentrating. 

However,  as  you  say.  there  tire  probably  silver  ores, 
especially  those  containing  base  metals,  to  which  flotation 
can  he  successfully  applied  in  districts  not  too  remote 
from  a  smelter,  provided  the  smelter  is  running  and  thei, 
are  freight  trains  also  running,  a  condition  not  likely  to 
prevail  in  Mexico  soon.  As  tin  instance  of  suitable  ores  1 
mighi  refer  to  those  of  El  Tigre  mine  in  Sonora  and  the 
Real  del  Monte  at  Pachuca.  W.  Motherwell. 

Salt   Lake  City.   Sept.  ?9.  191(5. 

©•aastt  Losses  Sira  Cop-pea3  Stnm©EtlIim|| 

On  page  396  of  the  Journal  of  Aug.  2(>.  there  is  an  in- 
teresting article  by  Dr.  L.  D.  Ricketts,  on  "Dus1  Losses 
in  Copper  Smelting,"  in  which  we  note  (hat  mention  is 
made  of  the  use  of  ten  General  Electric  transformers  fox 
50,000,  "5,000  and   100,000  volts. 

We  fake  the  liberty  of  calling  your  attention  to  the  fact, 
that  the  transformers  used  in  this  installation  were  manu- 
factured by  the  Westinghouse  Electric  and  Manufacturing 
Co..  and  we  would  appreciate  it  if  you  would  make  a  cor- 
rection to  this  effect,  as  we  believe  you  desire  to  be 
accurate  in  statements  of  this  kind.  M.  C.  TurpiK. 

East  Pittsburgh,  Penn.,  Sept.  20.  191(1. 
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The  Mining  and  Metallurgical  Soeiet)  of  America  has 
instituted  a  referendum  among  its  own  members,  and 
;  lso  among  all  the  other  mining  societies,  associations,  etc., 
of  the  United  States — both  national  and  local  -upon  the 
following  questionna ire: 

l      shall  it   be  aimed  to  preserve  to  the  maximum   possi]}li 
extent    the    phraseologj    of   oui     present    mining    law    and    Its 
principles    of    administration,    thus    retaining    the    benet 
some  of  the  wealth  of  legal  definitions  thai   have  been   rend- 
ered at   greal   cost  ' 

2.  shall  the  new  mining  law   i"    mad ovei   all  classes 

of  valuable  mineral  deposits  cither  than  coal,  and  shall  that 
intention  be  defined  so  clearly  that  there  will  be  no  misunder- 
standing.of  if.' 

3.  Shall  actual  discovery  of  a  valual.li-  mineral  depo 
necessary    to   a    valid    location    ol    a    claim? 

i.  Or  shall  the  new  law  authorize  mineral  locations  with- 
out discovery  in  any  part  of  the  public  lands  officially  classed 
as  mineral;  and  mineral  locations  upon  discovery  in  any  part 
of  the  public  lands  whether  officially  classed  as  mineral  or 
nonmineral? 

Shall  there  further  be  a  provision  permitting  bona  fide 
prospecting  on  land  classified  as  nonmineral  and  protecting 
thi    prospector  in  the  meanwhile.' 

6.  Shall  Article  4.  if  adopted,  be  further  limited  so  that 
patent   may    not    be   secured   until   a  discovery    has   been    made.' 

7.  Or  shall  discovery  or  nondiscovery  be  immaterial  in 
patenting? 

S.  Or  shall  there  be  required  a  considerably  larger  pay- 
ment  for  land  patented   without  discovery   than   with   it? 

9.  If  Article  6  be  adopted,  shall  there  be  the  proviso  that 
only  one  discovery  need  be  made  for  a  group  of  contiguous 
claims   of   one   ownership? 

10.  Shall  mineral  claims  hereafter  located  be  660  ft. 
square;   that    is,    1»  acres  in   size  and  square   in   form? 

11.  Or  shall  they  be  1,320  ft.  square:  that  is,  40  acres? 

12.  Or'  shall  the  claim  unit  be  660  ft.  square,  with  tin 
proviso  that  when  four  units  be  located  in  a  square  of  1.320 
ft.   sides  only   the   exterior   corners    (or  lines)    need   be   staked? 

13.  When  the  proposed  square  claims  are  located  on  sur- 
veyed land,  shall  they  be  required  to  be  sub-divisions  of  the 
surveyed  sections? 

14.  If  not  located  oh  surveyed  land,  shall  it  I"  required 
that  the  boundaries  run  north  and  south  and  east  and   w< 

1".  Shall  the  number  of  claims  locatable  by  one  person  or 
association    be    limited    or    unlimited? 

16.  If   limited,   what   shall   be   the   limit? 

17.  Shall  existing  regulations  concerning  the  marking, 
notice  and  record  of  location  be  continu 

15.  Shall  there  be  the  requirement  that  within  90  days 
after  the  date  of  location,  record  thereof  shall  be  made  in 
the   United   Stati       I      fice   of   the   dist 

19.  Or  shall  the  time  allowed  for  recording  be  more  or 
less   i  ha  n  90  da  ■  If  so.  what? 

20.  shall  tie  annual  assessment  work  lie  at  the  pn 
rate,  namely,    $100   pec   20-aere  claim;    that   Is, 

21.  Shall   it    '  •■   provided    that  an   equivalent    sum   of  money 
may   be   paid    into  the   United   States    Land   Office   in   lieu    o 
performance   of  assessment    work? 

2?.  Or  shall  it  be  provided  that  an  increased  sum  of  i 
— say  $7.50  per  acre  maj  be  paid  Into  the  United  E 
Land  Office  in  lieu   of  the   performance  ent    work? 

23.  ShaU  a  person  or  association  holding  a  group  of  con- 
tiguous claims  be  permitted  to  do  the  assessme.it  work  upon 
one  claim  and  thereby  hold  the  group,  the  amount  of  such 
work  to  be  equivalent  to  $5  per  acre  for  each  claim  of  thi 
group? 

?4       Shall   a   person    or   association    doing    assessment    work 
in    any    one    year    to    the    value    of    more    than    $50 
claim    be    given    credit    for    tie     excess    in    succeeding 
provided,  however,  that   m  >"■   be  con 

for  this  purpose?     (IJ   I ;-.    claim   no  it   be    10  acres,   these 
would    be    raised    to 

2,"..  shall  there  be  emphatic  provisions  to  insure  the  honest 
performance  of  annual  assessment   work0 

26.  Shall    it    be    provided    that    in    performing    asses 
work    labor    shall    be    reckoned    at    the    current    rate    of   wages 
for  miners  in   the   district?     Or  at   some  other  rate:   and   if  so. 
what?" 

27.  Shall  it  be  required  that  every  holder  of  a  claim  shall 
file  annually  a  record  of  his  assessment  work,  accompanied 
by    vouchers,   in   the  Land  Office   of  the  district? 

Shall   t lings  for  patent  remain  as  now? 


2''      SI  patent    remain  as  now   n  Itta   the 

0      thai      ..111.       Hi.  .    Up      ,,, 

claim 

80.  Sh  ■  now  »  Ith  pro- 
viso that   abset i .   I,,   i  he 

lo     tlons   sha  11    be    I  i  k<  n    :.-    pi 
i  .ili.i  ■ 

31      Article    v   of    the    memorandum   adopted    by    tl 
York   Si 

Subjei  i  to  the  existing  exi  raiati 
ftts  '  of  a    mining 

lOClted     he,.      ,  ,    lusiV.       right     el      p. esse. -IOI1     all. I 

enjoyment    ■■!    the   surface    held    bj    him   an. I  of   the    minerals 

under  It,  bounded   by  vertical   pi  ugh  Burface 

boundaries  of  said    land.    I.m    not    the    right    to  follow    any    min- 
eral I 

Of     'I; 9      I,, 

sessi.il  lalma    that    is 

by    an  i  ralateral    i 

The  abi  alateral  right  In  bo  far  an 
any  claims  h  .  stra- 
lateral  rights  of  existing  claims  may  not  be  taken  away,  how- 
ever,   wher ..n    and    gran!    of    patent    i, 

ma.l.    only  with  tie  n  of  such   rights      The   rl| 

existing  claims  having   been  thus  expn  ■  d.   the   last 

sentence  of  this  article  confers  upon    i  lalma 

the   rights   to  everything   comprised   within   the   vertical    pro- 
Je<  t  on  downward  of  their  side  lines  that  is  not  legall)  cl  I 

by   anybody    else,    this    being    thus   an   addition    to    the  0  I 

extralateral  lights. 

The    above    article  ed    general    approval    with 

scarcelj    anj    criticism        Tl Ilowing    question    is   then 

put    directly    t,,    the    membei  ship. 

I1"  you  approve  Article  v  ..i  the  New  Fork  memorandum, 
or  not? 

3?      Shall  it  1  It  hat    Anal  entry  and   paj  i 

made  for  such  claims  within  sev< 

exclusive    of    the    time    coveted    by    pending    adv. 
Shall   the   time   allowed    i  than 

seven    years:    if  so    what.' 

33.       Shall     the    new     law     p 

of  the  .  .  Land  Office  to  a  i  petent  juris- 

diction? 

Tin?  Committee  on  Mining  Law,  to  which  the  Council 
referred  the  memorandum  adopted  by  the  New  York 
Section  on  Apr.  19,  1916,  has  not  made  any  formal  report 
the  following  i-  summarized  from  communica- 
tions received  from  the  several  members  of  the  comn 
and  is  here  p  ig  illuminating  with  n 

lo  -i. mi    of  the  matters  thai   are  included   in  the  above 
questionnaire. 

EXI  i.spnMll  Xi  i;    lif   Till. 

(  'oil  M 

rl    e  identity  of  (ho  authors  of  these  communical 
being  confidential,  they  are  he  rather 

than  by  names. 

•  A.  Sinn-  I  am  convinced  of  the  vital  importance  i 
mineral  industry  in  our  nal  ■  i    that 

ma)  come  when  this  industry  will  show  a  declining 
further  libit  it  has  been  and 
is  a  serious  error   in   polic)    I'm'  our   Governmenl. 

ultural.    ranching,   town-site   ami    i 
lands,  neither  the  ml"  t<>  the  minei 

tl,,.].  r  exploration  for  min- 

-.,  now   I   am  in  favor 
of  tin-  adoption  of  a  principle  somewbal  a-  follows 
this  in  accord  with  mar 

declara 

Title  to  ores  ar  ith  the  surfai  i    - 

.  under  the  laws  relating  to  n 
pal     t  si  all 
v  valuable  miners  :. 

buj],i  hether  said  land  be  at  an 

as  mineral  or  nonmineral.     Fnrtherm 
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case  the  surface  proprietor  should  have  the  preference  and 
certain  privileges  in  connection  with  the  location  and 
operation  of  mines  of  whatever  sort  which  may  be  con- 
tained in  his  land,  yet  he  shall  never  have  the  right  to 
obstruct  the  entry  upon  his  premises  and  the  operations 
of  any  prospector  who  desires  to  search  for  minerals, 
provided  that  said  prospector  by  his  operations  shall  not 
injure  or  destroy  buildings,  ditches,  roads,  etc.,  and  must 
always  compensate  the  surface  proprietor  for  the  value  of 
land  occupied  and  for  damages  to  the  surface,  etc.,  all  of 
which  shall  be  subject  to  appraisal  by  appraisers  appointed 
by  the  court. 

I  am  very  thoroughly  convinced  of  the  importance  of 
this  principle.  When  our  public  domain  is  exhausted,  as 
it  soon  will  be,  there  will  no  longer  be  ground  for  the 
prospector.  He  will  be  hounded  from  private  territory 
as  he  is  now  practically  from  national  forests.  Unless  he 
is  given  some  open  and  recognized  right  of  entry  on 
privately  owned  land,  mineral  discoveries  will  in  a  few 
years  or  decades  dwindle  to  the  vanishing  point. 

I  am  not  in  favor  of  10-acre  unit  claims,  but  do  believe 
that  in  every  district  where  the  land  has  been  subdivided 
by  United  States  land  surveys  the  unit  should  be  any 
40-acre  tract  or  established  lot  or  fraction  indicated  on  the 
township  plat  and  no  other,  that  the  number  of  claims 
located  by  a  person  or  association  in  any  one  district 
should  have  some  limit,  and  that  final  entry  should  be 
made  within  seven  years. 

Registration  should  be  required  in  both  the  United 
States  Land  Office  and  the  office  of  the  county  clerk  and 
recorder,  or  else  the  Land  Office  should  be  required  to  tile 
notice  with  the  county  clerk  and  recorder  within  60  days. 

I  am  sure  that  many  of  our  members  do  not  keep  clearly 
in  mind  the  difference  between  location  of  a  claim  for  the 
purpose  of  prospecting  it  and  final  entry  for  the  sake  of 
acquiring  a  patent.  That  this  is  true  is  indicated  by  much 
of  the  discussion  and  by  the  further  fact  that  while  the 
memorandum  of  the  New  York  Section  as  drawn  provides 
for  location  without  discovery  on  land  that  may  be  classi- 
fied as  mineral,  it  does  not  anywhere  provide  that  a 
discovery  is  necessary  before  issuance  of  a  patent.  It 
certainly  is  not  my  idea  to  make  it  possible  for  anyone 
to  get  patent  to  a  piece  of  land  under  the  mining  laws 
without  actually  finding  ore,  but  I  do  believe  that  the 
prospector  should  have  exclusive  possession  of  his  location 
while  he  is  trying  in  good  faith  to  make  a  discovery. 

B.  I  am  inclined  to  agree  with  the  propositions  to 
permit  location  without  discovery  upon  any  classified 
mineral  land,  and  with  discovery  upon  any  land,  but  if 
these  are  adopted,  would  it  be  wise  to  allow  payments  to 
be  made  to  the  Land  Office  in  lieu  of  the  performance  of 
assessment  work  ? 

It  was  my  opinion  at  first  that  abuses  of  this  privilege 
would  surely  occur.  Locations  for  purposes  other  than 
mining  would  be  made  on  land  not  classed  as  mineral 
and  the  locator  might  be  very  willing  to  hold  the  land 
at  a  cost  of  $5  per  acre,  paid  to  the  Land  Office,  when  he 
had  no  reason  whatever  for  believing  that  it  would  ever 
produce  mineral ;  but  on  the  other  hand  the  Government 
would  be  receiving  a  fair  income  from  the  land,  and  if 
the  locator  were  compelled  to  make  final  entry  within  a 
fixed  time,  say  seven  years,  and  then  only  on  affidavit  in 
the  present  form,  he  would  be  unable  to  get  good  title 
through  an  evasion  of  the  law.  The  present  form  in 
applying  for  patent  reads  as  follows : 


That  there  is  a  true  fissure  vein,  lode  or  ledge  with  well- 
defined    walls    carrying    gouge,    within    said    claim,    having    an 

average   width    of feet,    running    in   a    and    

and  containing  quartzose  vein  matter  carrying  iron  and  cop- 
per  pyrites,   and   there   is  blocked   out   or   in   sight    tons 

•of  ore  therein  of  an  average  value  of dollars  per  ton. 

That  there  has  been  a  large  amount  of  money  expended  on 

said    vein,    lode    or   ledge,    mining    ground,    claim    and 

premises  by  said  corporation,  the  applicant  for  patent  herein, 

and    by    its  grantors,    to   wit:    dollars   in    running 

a  tunnel feet  long  with  drifts,  crosscuts  and  stopes 

therefrom;  and  there  has  been  extracted  from  said  vein,  lode 

or   ledge   more   than,    to   wit:    tons  of   ore   of   the 

value    of    about     dollars    per    ton. — "Rickets    on 

Mines,"    1911,    p.    393. 

(By  the  way,  I  have  had  no  experience  in  getting 
patents  on  "disseminated  orebodies."  How  have  the 
patentees  got  around  the  specification  describing  a  "true 
fissure  vein?") 

We  can  imagine  a  case  where  a  locator  discovers  valu- 
able mineral  on  land  that  had  not  been  classed  as  mineral, 
and  for  self-protection  he  would  locate  other  claims  on 
adjoining  ground  for  a  wagon  road,  rope  tramway  or  other 
means  of  outlet  to  a  railroad,  wagon  road  or  river,  and 
with  no  indications  that  would  lead  him  to  explore  the 
ground  for  mineral.  With  the  privilege  of  paying  $5  per 
acre  to  the  Land  Office,  he  would  be  able  to  head  off  adven- 
turers who  might  try  to  harass  him.  The  agents  of  the 
Forestry  Service  would  doubtless  oppose  a  plan  that  would 
permit  such  locations,  and  with  reason,  for  this  would 
allow  locators  to  take  up  valuable  timber  land,  with  a  view 
of  realizing  on  the  timber. 

C.  The  only  novel  suggestions  that  I  have  to  make  are 
with  respect  to  a  number  of  claims  locatable  by  one  person. 
and  proceedings  for  patenting.  As  to  the  former,  the  plan 
I  suggest  is  similar  to  that  sometimes  adopted  by  foreign 
countries  in  the  matter  of  concessions.  They  give  a 
similar  right  to  explore  a  large  section  of  territory  within 
a  specified  period,  but  require  that  a  smaller  section  be 
finally  selected  and  the  remainder  relinquished  for  the 
use  of  the  Government  or  others.  It  strikes  me  that  in 
view  of  the  fact  that  in  the  future  mining  operations  in 
this  country  will  have  to  deal  more  largely  with  extensive 
low-grade  deposits  than  with  the  small  high-grade  veins 
which  are  readily  discoverable  upon  the  surface,  an  oppor- 
tunity should  be  given  the  locator  of  claims  to  include 
within  his  original  locations  sufficient  territory  to  cover 
all  of  any  given  deposit  which  could  be  worked  economi- 
cally as  a  unit.  It  strikes  me  that  two  years  would  dc 
sufficient  time  in  which  to  determine  what  part  of  the 
original  location  could  be  advantageously  worked  in  this 
manner,  and  that  the  remainder  should  then  be  thrown 
open  to  exploration  by  other  parties.  T  have  suggested 
15  claims  of  40  acres  each,  equal  to  600  acres,  which  even 
for  "porphyry  coppers"  ought  to  be  large  enough- 

Two  years  will  probably  be  sufficient,  too,  for  the  deter- 
mination of  the  strike  and  dip  of  smaller  veins,  enabling 
one  to  learn  what  claims  he  should  hold  in  order  to  protect 
his  vein  upon  its  dip. 

With  reference  to  patenting,  inasmuch  as  the  claims 
under  the  proposed  new  law  would  have  no  extralatcral 
rights,  it  would  be  unnecessary  to  define  accurately  the 
lines  of  interior  claims,  but  because  the  public-land 
surveys  are  usually  inaccurate,  it  is  desirable  that  the 
exterior  boundaries  should  be  accurately  marked  upon  the 
ground.  Second,  it  has  been  contended  that  claims  should 
not  pass  to  final  entry  without  the  discovery  of  mineral 
within  their  boundaries.  The  only  reason  that  I  can  see 
for  this  requirement  is  to  prevent  the  acquisition  of  land 
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uinlcr  the  mineral-land  laws  for  purposes  other  than 
i i i i-T-     On   the  other  hand,   there   ma]    be   several   strong 
geological    reasons   for  the   belief   thai    valuable   mineral 
deposits  exisi  beneath  the  surface  of  a  certain  chum 
yet,  in  the  orderl]   working  of  the  nunc,  it  may  nol   be 
convenient   to  actually   expose   such   deposits   within 
seven-year  limit. 

1  approve  the  recommendation  of  another  member  that 
hereafter  grants  of  land  under  an]  law  other  than  the 
mineral-land  laws  shall  nol  convey  title  to  valuable 
mineral  deposits  underlying  Mich  land  ;  but  that  all  public 
lands  so  granted  hereafter  shall  be  subjecl  to  exploratio 
by  citizens  of  the  United  States  for  the  discovery  <>( 
mineral  deposits;  that  the  owner  of  the  surface  have 
preference  over  other-  m  Mich  exploration;  and  thai  h' 
shall  be  properly  compensated  for  any  mjurv  that  his  land 
or  improvements  may  sustain  b]  reason  of  such  exploration 
by  others  than  himself. 

1  do  not  approve  the  suggestion  thai  in  lieu  of  annual 
assessment  work  an  equivalent  mud  may  be  paid  into  the 
hand  Office,  but  I  believe  the  payment  of  a  :<n' <  greater 
sum  should  be  allowed. 

Tn  patenting  a  group  of  contiguous  claims  no  surve] 
should  be  required  except  such  as  is  necessary  to  mark 
exterior  boundaries.  Should  no  discovery  of  mineral  have 
been  made 'within  the  limits  of  a  claim  before  final  entry, 
the  price  charged  for  the  land  should  be  $100  instead  of 
$5  per  acre. 

D.  I  believe  in  the  separation  of  surface  and  mineral 
rights.    It  woi'ks  well  in  Mexico. 

I  favor  abolishment  of  the  demand  for  a  discovery,  and 
1  go  further.  A  colleague  says,  "II  .  .  .  is  not  my  idea 
to  make  it  possible  for  anyone  to  get  patent  to  a  piece 
of  land  under  the  mining  laws  without  actually  finding 
ore."  I  want  to  enter  the  strongest  kind  of  a  plea  against 
any  such  limitation.  In  patent  proceedings  the  demand 
for  a  discovery  has  been  the  curse  of  camps  like  Bisbee. 
Under  Secretary  Fisher  for  a  while  it  practically  put  a 
-top  to  patenting  there.  To  permit  locating  without 
discovery  would  he  to  accord  legal  sanction  to  a  practice 
that  is  all  but  universal  in  camps  with  blind  surface.  The 
trouble  that  has  been  caused  by  the  discovery  clause  has 
chiefly  been  in  patenting.  If  the  distinction  he  drawn. 
permitting  possessory  title  without  discovery,  hut  demand- 
ing it  before  title  in  fee  can  be  granted,  we  had  better  le1 
the  law  stand  as  it  now  is. 

Consider  a  case:  X  is  developing  a  group  of  12  claims, 
three  wide  and  four  long,  and  gets  ore  in  two  claims  at 
opposite  corners  of  the  group,  lie  has  not  found  ore  ill 
the  other  10,  but  has  hopes  and  spends  some  money  ever] 
year  in  searching  for  it.  lie  wants  to  patenl  in  a  •■■ 
hut  can  only  patent'two  because  he  cannot  show  valuable 
mineral  on  the  rest.  Seven  years  pass;  he  has  found  no 
mineral,  but  is  still  searching.  Ii  is  now  proposed  to 
compel  him  to  make  entry  in  seven  years.  It  he  must  first 
find  mineral,  he.  will  Lose  hi-  ground  and  see  his  two 
productive  claims  isolate,!  and  perhaps  stranded  high 
ridge  erest. 

Take  a  real  case:  Turn  Fliggins  owned  much  of  the 
outlying  ground  (hat  the  Calumet  &  Arizona  took  over  in 
Bisbee.  There  was  no  ore  on  the  surface,  and  none  was 
found  for  several  hundred  fee!  below.  He  was  poor  but 
held  on,  and  finally  after  more  than  10  years  he  sold  1o 
Mr.  Cole  for  much  money,  lie  is  a  Los  Angeles  million- 
aire today.  Under  the  proposal  to  make  him  find  ore 
within  seven  years  lie  would  now  be  Tom  Higgins,  shift 


or  foreman,  with  onlj    hi-  pay.     All  hi-  faith 
in  nothing. 

No.   I   am   mosl   emphatically   in   favor  i 
patenl  tn  tin-  man  who  I  is  work  in  ■  - 

i a-al  or  not.     Othervi  ise  a  camp 

like    I:  m    |„.  M   checkerboard    of   patented 

unpatented  claims.     Ii  would  etter 

of  the  permissio  i  I ncenl  rate  development  or  as 

men!  work  ■  claim  for  the  benefil  of  a  group, 

unless  the  original  discover]  work  was  an  actual 

It  i  osts  more  to  ueral 

ai  t  than  in  an]  other  way.     for  a  full  claim  th 

ii  re.  oh  ludi  i         3on 

Bisbee  liavi   i  itent. 

If  Mm  divorce  surface  and  i  rid 

of  the  town-site  locator,  timber  grabber,  etc. 

I    suggesl  :   "Actual    i 

1 i1  shall  noi  the  valid  location 

claim,  nor  shall  the  failure  to  find  Buch  deposil   within 
seven  years,  or  less  if  patenl  be  desired  sooner,  pn 
the  owner  from  making  final  entry  thereon,  provided  he 
has  fulfilled   in  good   faith  the  requirements  of  the  law 
regarding  assessment  wo  This  i-  very  impori 

ami  1  am  glad  that  another  member  raised  the  qui  - 

1  am   in   favor  of  the   10-acre  claim,  square  in     i 
conforming  with  i  .eyed  land 

and   having    \  s   ami    E-W    line-  on    unsurveyed.     'I 
-mailer  the  unit  claim  is  the  easiei  il  is  to  locate  jusl  the 
ground  one  want-.     \  like  the  he.  tare. 

There  ought  to  be  some  limit  to  the  number  of  claims 
locatable  h\  one  man.  but  where  would  you  draw  it?  A 
limit  fair  to  Oatman  mighl  be  disastrous  in  Miami,  Bisb 
or  Grass  Valley.  I  am  against  a  specifii  numerical  Mm.;, 
hut  in  favor  of  producing  a  Limiting  effecl  b] 
enforcing  all  law-  aboul  assessment  work,  monumenting, 
recording,  etc. 

K\ isting    regulations    aboul    monument  '  ould    u< 

stricter.      AI!    monuments    should    be   a-    permanent    a-    a 
Mexican     mojonera    and    should    be    plainly    marked    and 
re,  ognizable  from  the  desi  notion  on  record  in  the  n  i 
,i'-  office,  and   in  the  local    Land   Office.      Il   will  do  little 

good  to  prescribe  Land  0  ids  if  the  ground  cannol 

I  r, an    them. 

Notice  -1 Id  be  recorded  within  90  days  as  now,  bul 

failure  to  do  -o  should  forfeit  the  ground.  Tha 
time  in  the  main  territor]  of  th,-  United  States.  I  d 
know-  ah,,ut  Alaska.  Every  prospei  tor  knows  where  to 
find  the  county  recorder;  he  knows  less  of  the  I. ami  Office. 
1  presume  the  recording  of  identical  data  in  the  two  places 
i<  to  he  spa  ified.  Why  not  lei  the  recorder  forward  a 
,1  copy  of  the  location  notice  to  the  Land  Office  as 
-I  is  made?  lie  could  collet  the  Land 
Office  fee  also.  This  would  save  the  simple-minded  some 
bewildei 

T  am  strongly  in  favor  of  permitting  the  concentration 
issmenl  work  in  one  claim  of  a  gr<  liting 

-  work  in  one  year  to  a  subsequent  year  aid  ot 
mitting  an  equivalent  -  aid  into  the  Land  '» 

in  lieu  of  work. 

Holders  of  claim-   doing    assessment   work   -1 
required  to  file  an  affidavit  of  labor  with  voi 
a  man  does  his  own  work,  it  is  up  b 
what    is   a    (lav's   work,    so   there   should    !- 
foota_  d  for  blasting  and  for  i 

;  common  trick  to  do  annual  1  ' 
dch  wash. 


722 


HNGINKKUING   AND  MIXING  JOURNAL 


Vol.  102,  No.  16 


The  main  lines  of  patent  procedure  may  as  well  remain 
as  now.  But  how  about  the  advertising  of  the  applica- 
tion? At  present  the  claimant  is  required  to  advertise  for 
60  days  at  his  own  expense  Eor  someone  to  dispute  his  title. 
If  the  law  be  rigidly  enforced  lo  procure  clear  monumeni- 
ing  and  recording  in  the  Land  Office  as  requisite  to  a  clear 
title,  the  mineral  surveyor  could  be  supplied  with  records 
of  unpatented  claims  by  that  office  as  he  is  with  maps  of 
patented  ones  by  the  Surveyor  General's  office.  Lack  of 
records  of  conflicting  locations  should  lie  taken  as  prima 
facie  evidence  that  none  exists  that  is  valid.  Under  such 
conditions  would  it  be  necessary  to  retain  the  provision  tor 
advertising?  If  it  is  retained,  need  it  be  for  0<i  days? 
Improvements  for  a  10-acre  claim  would  be  $250  instead 
of  $500. 

E.  The  suggestions  that  the  mineral  rights  should  not 
pass  except  under  laws  relating  to  mines  and  minerals 
and  no  other  form  of  patent  shall  convey  valuable  min- 
erals, with  certain  exceptions,  appeals  to  me  as  wise. 
Perhaps  provisions  and  regulations  with  regard  to  the 
right  of  a  prospector  to  go  on  land  owned  by  others  should 
be  included. 

I  fear  that  a  requirement  that  the  claims  shall  conform 
to  the  legal  subdivisions  on  surveyed  land  would  prove 
to  be  a  hardship  in  many  cases,  involving  consideraol  • 
added  expense  and  frequently  involving  distinctly  added 
uncertainty.  The  Imperial  Valley  in  California  was  sur- 
veyed many  years  ago.  It  was  an  open,  treeless,  shrubless 
plain  over  much  of  its  extent.  When  settlement  started 
there,  it  was  found  extremely  difficult  to  locate  the  section 
corners.  A  second  survey  was  made,  incompletely  cover- 
ing the  district,  and  the  entrymen  tried  to  use  one  survey 
or  the  other,  often  not  knowing  what  they  were  usiuu'. 
Endless  complications  followed  and  the  Government  in  the 
end  surveyed  tracts  located  by  the  different  people  md 
gave  them  lot  or  tract  numbers  and  abandoned  the  attempt 
of  using  sections  or  parts  thereof.  I  know  a  case  where  a 
man  was  farming  a  tract  of  land  and  all  tin1  records  would 
indicate  that  the  land  he  owned  was  located  a  mile  or  two 
away.  Eventually  these  things  were  straightened  out  with 
reasonable  justice  to  the  people  interested,  but  the  process 
was  long  and  tedious  and  expensive  for  the  settlers  and 
t  be  Government. 

Much  of  the  mineral  land  id'  the  United  States  is 
unsurveyed,  and  where  it  is  surveyed  it  would  be  fre- 
quently the  work  of  days  for  a  surveyor  acquainted  wit  i 
the  country  to  locate  a  properly  established  corner  and 
occasionally  the  nearest  corner  would  be  found  several 
miles  away.  The  old  surveys  were  not  accurately  done 
always,  and  later  on  some  other  surveyor  might  find 
another  corner  in  another  direction.     Surveying  from  a 

particular  tract    to   oi I'   these   corners   might    indicate 

that  the  ground  desired  should  be  described  in  one  way, 
while  surveying  from  the  other  corner  might  indicate  it 
should  be  described  in  another  way.  The  moving  of  a 
man's  ground  a  few  hundred  feet  might  be  vital.  As  a 
whole  my  opinion  is  that  the  use  of  the  legal  subdivisions 
mi  surveyed  land  would  prove  unsatisfactory.     If  the  use 

of   legal   subdivisions    is   abandi 1.    it    seems   that    tliero 

should  be  no  provision  requiring  that  the  boundaries  of 
claims  run  north  and  south  and  east  and  west.  As  to  lie 
size  of  the  claims,  T  would  prefer  1,320  or  1,500  ft,  square. 

I  would  not  limit  the  number  of  claims  that  any  indi- 
vidual could  locate,  but  I  think  added  effort  should  be 
made  to  enforce  assessment  work  being  done  yearly. 


E.  D.  Gardner  has  some  good  arguments  why  mineral 
discovery  should  he  made  prior  to  location.  Would  it  not 
be  practicable  to  insist,  m  case  mineral  discovery  was  no! 
made  prior  to  location,  that  work  should  be  prosecuted 
continuously  on  the  claims  or  on  a  group  until  discovery 
is  made  ? 

F.  The  requirement  in  our  present  laws  of  the  ante- 
cedent discovery  has  been  one  of  the  greatest  sources  of 
abuse.  The  fact  that  it  has  generally  been  abandoned  by 
common  consent  is  the  best  reason  why  now  it  should  be 
abandoned  legally.  It  will  be  well  enough  to  require  it 
still  on  land  not  classified  as  mineral,  but  let  the  Land 
Office  see  to  it  that  a  real  discovery  is  made.  1  think  there 
should  further  he  a  prospecting  right.  Suppose  a  ma  i 
had  reason  to  believe  that  he  might  find  ore  in  depth  In 
some  classified  Government  land,  and  desired  to  drill  for 
it.  He  should  be  given  the  right  to  do  so  and  should  he 
protected  in  the  meanwhile. 

On  land  classified  as  mineral,  claims  should  be  locatable 
without  discovery.  Require  the  annual  assessment  work 
to  he  honestly  performed  and  duly  recorded,  making 
delinquency  in  this  matter  as  much  of  a  cloud  on  title  a- 
is  nonpayment  of  taxes  on  any  real  estate.  This  won!  1 
check  land-grabbers  waiting  for  the  unearned  increment. 

T  am  strongly  in  favor  of  the  square  10-acre  claim, 
conforming  to  public-land  survey  lines,  if  possible,  but 
with  north  and  south  lines  anyway.  The  small  claim  i- 
most  clastic.  It  enables  a  man  to  take  up  a  small  piece  of 
land  if  that  is  all  he  needs.  If  he  needs  more,  all  he  has 
to  do  is  to  locate  more  tens.  What  is  the  difference 
between  locating  four  tens  and  one  forty?  If  it  he  merely 
the  trouble  of  monumenting,  etc.,  let  it  be  provided  that 
when  anybody  locates  four  10-acre  claims  in  a  4-0-acre 
square  he  need  mark  only  the  exterior  corners  and  lines 
of  the  group. 

As  to  north-and-south  lines,  the  purpose  is  manifestly 
lo  do  away  (in  new  districts)  with  the  crisscross  patch- 
work of  a  present  mining-camp  claim  map.  If  somebody 
had  to  locate  on  a  vein  striking  NW-SE,  he  would  simply 
set  his  north-and-south  square  claims  in  steps.  There 
might  be  some  waste  corners,  hut  with  10-acre  claims  this 
would  not  be  a  serious  matter.  It  is  one  of  the  advantages 
of  the  small  claim. 


Se-pfteinmlb©£%  fl<911<& 

Sept.  5 — Interstate  Commerce  Commission  ordered 
changes  in  rates  and  practices  in  shipping  iron  ore  from 
lower  Lake  Erie  ports  to  western  Pennsylvania,  Ohio 
and  West  Virginia. — New  flotation  plant  of  Buffalo  Mines 
Co.  put  into  operation. 

Sept.  6 — United  States  Steel  common  stock  reached 
and  passed  par  for  first  time  in  its  existence. 

Sept.  8 — International  Nickel  Co.  announced  Port 
Colborne,  Out.,  as  site  for  its  new   refinery. 

Sept.  11 — First  section  of  Anaconda's  new  electrolytic 
zinc  plant  at  Great  Falls  placed  in  operation. 

Sept.  1  I — Claims  of  II.  E.  Lee  against  California 
Trona  Co.'s  Searles  Lake  locations  dismissed  by  the 
court. 

Sept.  1o— Calumet  &  Hecla  distributed  to  stockholders 
its  holdings  of  Tamarack,  amounting  to  about  20.000 
shares. — Superior   Copper  Co.   declared  initial  dividend. 

Sept.  1!) — Eight  Mother  Lode  mines  in  Amador 
County,   California,  closed  on  account  of  strike. 


Oi  tober   I 


ENGINEERING   AND   MINIM;   JOURNAL 


Sept.  23— Sale  of  I  ts.ooo.noo  II,.  copper  by  American 
producers  to  British  Ministry  of  Munitions. 

Sept.  21 — Fire  started  in  Clay  mine  of  Arizona 
Copper  Co. 

Sept.  25 — Arizona  Commercial  declared  initial  dn  ii 

Sept.  29 — Decision  in  case  of  Minerals  Separation, 
Ltd.,  vs.  Miami  Copper  Co.  rendered  in  United  States; 
District  Court. 

Bi    A.  I..  II.  Su'i  i  i 

The  recently  announced  decision  of  the  United  States 
District  Court  for  the  District  of  Montana  in  the  case 
of  Clark-Montana  Realty  Co.  vs.  Butte  &  Superior  Mining 
Co.,  233  Federal  Reporter,  547,  lays  down  a  score  of 
principles  of  mining  law  covering  a  wide  range,  as  shown 
by  the  following  summary  of  the  mure  important  points 
decided: 

Discovery  of  a  mine  with  intent  to  claim  the  underlying 
minerals  being  the  principal  element  of  a  valid  mine  loca 
t n>ii.  a  Location  in  Montana  is  not  to  be  deemed  to  be  void 
because  the  declaratory  statement,  required  by  the  state 
law  to  be  recorded,  was  defectively  verified.  "These 
statutes  are  of  no  more  force  and  effect  than  miners'  rules. 
Both  are  authorized  by  the  one  Federal  statute.  The  bet- 
ter, if  not  prevailing,  rule  always  has  been  that,  if  the 
recordation    law    docs    noi    expressly    provide    forfeiture 


"  hen.  oil    till  ill    1,,  ,|Ulel    title   to    lodc-lllllllllv. 

land,  the  defendant  admits  that  Die  apex  of  a  certain 

mimon  side  lii f  the  conflicting  claim-,  that 

itiff's  claim  ii  extends  on  it,  dip  un- 
[aim,  and  that  the  bod}  of  ore  in  dispute 
imdei  and  in  places  bisected  on  the  -n  i| 

■union  side  line  is  m  such  vein,  the  burden  falls  on 

adant    to   prove  a   prior   lo<  ation  ami   to  show   thai 

another  vein  having  its  apex  in  defendant's  claim  united 

with   the  first-mentioned   vein   above  a   pari   of  t! re 

claimed. 

■  .hi  he  hui  .mic  sel  "i  end  lines  for  a  mining 
claim,  ami  if  the  la  ated  end  lines  fixed  extralateral  rights 
upon  one  vein,  the}  fixed  them  upon  all  veins. 

The  damages  recoverable  For  innocent  removal  ol  ore 
oi  place  belonging  to  another  are  to  he  measured  on  the 
basis  of  the  amount  which  the  defendant  ought  to  Lave 
received  for  the  removed  mineral-,  less  the  reasonable 
cosl  of  mining  and  marketing,  or  tin-  actual  cost  if  less 

than  the  reasonable  cost.     The  val f  tailings  are  not 

to  be  considered  if  they  had  no  market  value  at  the  time 
of  the  removal  of  the  minerals. 

CalnsBuaeft  <2l  Airizoirna  Mniraes 
.    The    Calumel    &    Arizona    Mining    Co.    is   at    pi 
operating  five  nunc-  in  the  Warren   District,  An/.     The 
data  given  below  in  regard  to  these  mines  was  pn 
recenl  A.  I.  M.  !•'..  v  i- 


DATA  OF  Till-:  MINES  ' !l  >.\l  I  'us  I  \>  I  THE  CALUMET  &  ARIZONA  GROUP 

Junction 


1,375  . 


1903 

1  50 


Date   started    shaft    sinking 

First  ore  shipped 

Number    of    men 

Depth    of   shaft 

Tonnage,   present    250 

Equipment  —  headframe    ...  .".-ft.  steel 

Hp.    boilers    1." 

Hoist    4-cylinder,  16x1::  in.  '  ^-cylinder   16 


Cole 

I  >ci 

350 
1,480  ft 


Hoatson 

1905 
Nov.,  1906 


.Inn. 


500 
Steel 


•ompressor     '  T «  ""   cu-ft-  ' 

[  Single-stag'     cu.ft.  I 

in-    


,   a  .   , 


Steel 
I7x48-in. 


1903 

1907 

1.831 

75-ft.    steel 

4-cylinder,   1 1". x  4 1'  In. 
2-cylinder,   18x  12  In. 


Hi  lues 

1902 

Timber 


Pump 


2, -kvv.    (total  I       _■  100-kw. 

I  Nordberg  jet  condens- ]  TlV(,  ux^,;_in.  > 

Tv\  o  Txl.s-in.     )     


1, > 

"»  .nil    per 


and  '■'•  ilouble-act 
ing   plungei 

Water  pumped,  gal.  per  min 

•Nordberg    two-stage,    5,d80    cu.ft.   per   min.;   Xordberg   two-sl  i    min 

min.;  total.  H.46S  cu.ft.   per  min         fPumps    -1.SO0  level:  One   is&-^n&  17.V;  1  -x -4    I'reseott    duplex    pot-form    slide-valve    trip 

capacity   1,500  gal.   per   min.;   one   15&23&39&10x24,   same   type,  capacit]    I  -.o      on.    1  ■*  '.':;*.•  :ui\-  1.  '.x.'  I    Prescotl   dup 

form   rolling-valve   triple-exp.,   capacity    1,500  gal.     These   three  pumps  all  have  independent  jel  condensers.     The]    throw 

to    the    1.000-level    sump.      There    is    also    ordered    one    6%x24  ted    100-r.p.m. 

motor,   capacity   1.4SS   gal.    per   min.   against    2.200-ft     head        \i    1.500     level  .>,  ::n  t  i  ' .  x2  i     Prescott     Messabe     type, 

rolling-valve,    triple-exp.,    2,245    gal.    per    min.,    independent    jet   i denser;     on.-     i\.v-::i*\x.:ii     I'reseott     cross-compound    Corliss 

.Messabe   type,   1,500   gal.    per   min.,   attached   condenser;   one    1  rt,\  ipound,    Inde- 

pendent  jet   condenser.      These   pumps   all    threw    rain    ft.    to    the    t.OOO-level    sump.      A  i    1    10  <\  !"\_'i    Pres- 

cott pot-form,  slide-valve,   triple-exp.,    1,000   gal.   per  l  pendent    jet   condensers;  a.    Prescotl 

compound.  Corliss,  pot-form,  capacitj    I  gal     per   min     each,  attached  condensers.     Ti  ■  til    throw   to   I 


for   failure   to    record,    the    location    i-   valid    though    not 
recorded." 
When  no  adverse  claim  is  filed  against  an  application 

for  a  patent  covering  a  mining  claim,  the  patent  i-  mm i  con- 
clusive againsl  the  rjghts  of  the  locator  of  an  adjoining 
claim  a-  to  conflicting  area.  The  Federal  Land  Depart- 
ment does  in >t  determine  priorities.  A  prior  locator  mm 
abandon  a  conflict  area  without  giving  rise  to  an\  pre- 
sumption to  his  prejudice  respecting  the  remainder  of  his 
claim. 

"Locations  are  of  surface,  including  veins.  In  so 
far  as  there  is  no  conflict,  if  the  Tinted  Stale-  ,l,„ 
avoid  a  location  for  defective  compliance  with  local  rules. 
and  issues  patent,  the  patent  vests  all  the  extralateral 
rights  appropriate  to  the  veins  within  that  - 
as  of  the  date  of  discovery,  of  which  no  third  party  can 
complain." 

•Attorney  at  law.  829  Security  Building.   .Minneapolis.   Minn. 


VARIOUS  MINING  METHODS   EB  P 


f  Square-  S 

,,set      .  ,.*'''      , 

a   el-  I   lit -and 

de    ore. 


Hoatson    Jure 


Sulphii 


I 


Cut-and- 

Square- 

Ovei  hand 

till 

Top-slic- 

ing 

Mitchell 

Shrlnk- 

Gllman 

. 

slicing 

Shriuk- 

Cut-and- 

Mitchell 

lill 

slicing 

(In    account    of    the    diversity    of    character   i 
many   miniug    methods  arc  employed    in   these   mine-   as 
shown  in  the  above  table. 


The    Vtomlc    Weight    oi    Dysprosium    has    recei 
ed   bj    C    vv     Balke  and    I 
paper    bi  fore    the    J 

sulphate   separation    was   used    on    the   o     - 
lowed   i  illization  of  b 

and   mi  was   placed    In 

-     Hi '1  and   the  chloride  deh 
in   the  flask.     Five  determinatioi 
;  116   to   164.357.     The  mean   of  th<    ' 
jit  than   thi 
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The  Mining'  and  Metallurgical  Society  of  America  is 
conducting  a  referendum  of  its  membership  on  points 
involved  in  the  proposed  revision  of  the  mining  law 
of  the  United  States  and  has  requested  all  the  other 
mining  societies,  state  associations  of  mine  operators,  etc., 
to  obtain  a  similar  expression  of  the  opinion  of  their 
memberships.  The  questionnaire  that  has  been  issued  is 
published  elsewhere  in  this  issue.  It  is  hoped  that  there 
will  be  a  very  full  expression  of  opinion.  If  our  readers 
who  are  not  members  of  some  regular  organization 
through  which  they  would  naturally  record  their  views 
care  to  write  us  on  the  subject,  we  shall  be  glad  to 
summarize  and  report  their  opinions.  Simply  cut  out 
the  page  of  this  issue  on  which  the  questions  appear, 
write  "yes"  or  "no"  in  the  margin  and  mail  to  us.  If 
anybody  be  concerned  over  the  mutilation  of  his  file,  we 
shall  have  pleasure  in  replacing  it.  gratuitously,  if  re- 
quested to  do  so  previous  to  the  end  of  October. 

The  purpose  of  this  referendum  is  to  obtain  data,  based 
on  a  general  consensus  of  opinion,  to  assist  in  the  draft- 
ing of  a  new  mining  law.  to  be  introduced  in  the  next 
session  of  Congress.  This  follows  the  actions  culminat- 
ing in  the  convention  in  Washington  last  December  and 
the  subsequent  hearings  before  the  Committee  on  Mines 
and  Mining  of  the  House  of  Representatives.  The  mining 
societies  had  been  asking  for  a  commission  to  draft  a  new 
mining  law.  Congress  in  effect  told  them  that  it  would 
not  authorize  a  commission  and  if  the  mining  men  wanted 
a  new  law,  to  draft  it  themselves,  Congress  being  disposed 
to  enact  what  the  majority  wanted,  but  being  indisposed 
to  try  to  find  out.  This  put  the  burden  upon  the  mining 
men,  and  the  Mining  and  Metallurgical  Society  of 
America  having  previously  taken  the  lead  in  the  matter 
has  been  endeavoring  to  crystallize  ideas  upon  a  con- 
structive program  and  has  been  inviting  and  inspiring 
discussions  during  the  last  six  months. 

If  the  plan  can  be  carried  through  on  the  lines  that 
have  been  in  mind,  it  will  result  in  a  novelty  in  legislation 
of  this  sort ;  that  is,  the  introduction  of  a  bill  based  upon 
free  and  open  discussion  and  representing  the  wishes  of 
the  majority,  rather  than  the  drawing  of  one  by  a  few 
persons,  which  the  public  at  large  has  no  opportunity 
to  criticize  until  after  it  has  been  introduced,  and  is 
thrown  open  for  discussion  only  in  brief  hearings  before 
a  Congressional  committee  in  Washington  that  but  few 
are  able  to  attend. 

Wlbxeca  Gib©  Mnimainigl  lEimgn  Eases* 
Cain\ini©&  C©Mec&  MSs  Fay 

The  mining  engineer  occupies  an  anomalous  position  in 
many  respects,  lie  is  both  a  professional  man  and  he  is 
not.  In  the  eyes  of  the  law  he  lias  no  such  standing  as  the 
medical  and  legal  men.  but  in  his  dealings  with  the 
world  all  are  on  the  same  footing.  To  speak  of  one  im- 
portant thing,  all  collect  their  fees  if  they  can,  but  often 
have  a  lot  of  trouble  in  doing  it.     If  the  encineer,  like 


the  lawyer,  is  sufficiently  independent  to  demand  and 
receive   a    retainer  before  beginning  on  a  job,  well  and 

g 1.     He  makes  himself  sure  of  something.     The  men 

of  less  established  reputation,  however,  who  are  eager  for 
commissions,  generally  think  it  is  risky  to  insist  upon 
a  retainer,  fearing  that  the  prospective  client  may  be  so 
offended  that  he  will  go  elsewhere.  But  it  is  always 
feasible  and  wise  for  anybody  to  insist  upon  an  advance 
against  his  expenses,  unless  be  is  absolutely  sure  of  his 
client.  We  have  known  of  engineers,  moreover,  who  have 
delivered  their  reports  through  their  bankers,  c.o.d. 

A  recent  decision  by  the  United  States  District  Court 
for  Massachusetts  deals  another  blow  to  the  mining  engi- 
neer. In  this  case  a  mining  engineer  was  regularly  em- 
ployed by  a  mining  firm  at  an  annual  salary  of  $4,000. 
The  firm  became  bankrupt.  By  the  Federal  Bankruptcy 
Act  the  claims  of  "workmen,  clerks  and  servants"  have 
priority  in  the  distribution  of  a  bankrupt's  assets.  The 
mining  engineer  claimed  the  benefits  of  that  provision. 
The  court  held,  however,  that  the  earnings  of  a  profes- 
sional man  are  not  properly  described  as  "wages"  and  the 
man  himself  is  not  a  "workman,  clerk  or  servant"  within 
that  provision  of  the  law.  Some  fine  points  are  involved 
herein,  but  anyway,  they  seem  to  be  unlucky  for  the  un- 
fortunate mining  engineer. 


junapttnOBii  ©if  l&s 
aim  MflEilEiig 

With  the  metal  mines  of  the  United  States  producing 
an  estimated  141,500,000  tons  of  various  ores  in  1910,  a 
probable  increase  of  30,000,000  tons  over  1914,  the  indi- 
cated increase  in  their  consumption  of  high  explosives  is 
great.  Upon  the  basis  of  the  figures  given  by  the  United 
States  Bureau  of  Mines  of  about  84,264,577  lb.  of  dyna- 
mite consumed  in  1914,  it  is  estimated  that  during  1916 
tlie  consumption  will  reach  the  total  of  at  least  103,144,- 
500  lb.,  an  increase  of  23%. 

From  confidential  correspondence  with  a  number  of  the 
larger  mining  companies  it  is  apparent  that  40%  dyna- 
mite is  favored  by  the  majority.  According  to  the  figures 
of  the  du  Pont  powder  company,  the  price  of  40%  nitro- 
glycerin dynamite  and  gelatin  advanced  from  $11.25  to 
$19.75  per  100  lb.  from  1914  to  July  1,  1916.  This  is 
an  increase  of  8.5c.  per  lb.,  or  75.5%. 

It  is  of  course  impossible  to  segregate  the  entire  quan- 
tity of  explosives  consumed  into  classes  of  30,  40,  50  and 
60%  and  state,  from  the  meager  data  obtainable  so  far, 
their  exact  value.  If  we  assume  that  the  entire  amount  of 
Hi,'!, 1  1:4,500  fh.  of  dynamite  estimated  as  consumed  was 
40%  costing  $19.75  per  100  lb.,  we  shall  not  be  far  wrong 
m  assuming  that  the  value  of  the  explosives  used  in  metal 
mining  in  the  mines  of  the  United  States  in  1916  will 
reach  at  least  $20,371,000.  On  the  basis  of  the  1914  price 
of  $11.25  per  100  lb.,  the  total  cost  would  be  only 
si  1,60  I. oiK).  In  other  words,  the  difference  between  these 
two  extremes,  or  $8,767,000,  is  the  sum  saddled  upon  the 
mining  industry  since  the  war  began,  as  a  sort  of  war  tax. 
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The  fixing  of  the  previously  indicated  quantity  of  explo 
sives  would  require  about  203,000,000  ft.  of  fust'.  At  the 
current  price  of  $6.50  per  1,000  It.,  the  value  is  $1,313, 
lint).  Detonation  of  the  estimated  quantity  of  dynamite 
would  require  about  25,952,000  taps,  which  at  present 
prices  of  No.  •>  caps-  $17  per  thousand — would  cost  about 
$441,184.  The  cost  of  fuse  has  increase,]  39.7$  and  of 
caps  an  even   100%  since  the  war  began. 

In  their  confidential  reports  to  the  Journal,  the  several 
mining  companies  indicate  a  shifting  from  H'','  nitre 
glycerin  and  gelatin  to  30,  35  and  109?  ammonia  powders. 
The  tin  Pont  company  especially  has  for  some  months 
been  advocating  the  use  of  ammonia  powder  in  place  of 
the  nitroglycerin  mixtures. 

The  pinch  of  increased  powder  costs  is  being  felt  most 
by  those  metal-mining  districts  not  radically  affected  by 
war-boosted  prices  of  their  product.  Practically  all  the 
gold  and  silver  mining  districts  are  thus  affected.  It  is 
probable  that  the  market  for  ammonia  powders  costing 
about  5c.  per  lb.  less  than  nitro  powders  is  now  about 
one-third  of  the  total,  or  30,000,000  lb.  This  one-third  is 
used  advisedly,  since  reports  from  many  companies  indi- 
cate that  the  change  is  well   under  wav. 


To  the  interested  onlooker  it  is  a  matter  of  some 
surprise  thai  engineers  responsible  for  mill  design  have 
not  been  able  to  agree,  upon  the  most  economical 
method  for  elevating  wet  pulps.  The  controversy  between 
centrifugal  pumps,  on  the  one  hand,  and  belt-and-bucket 

elevators,  on  tl ther,  is  -till  alive,  while  advocates  of 

air  lifts  and  piston  pumps  are  still  pointing  out  the 
merits  of  these  devices.  In  general,  it  may  be  said  that 
those  engineers  brought  up  under  the  South  African 
influence  mostly  favor  the  centrifugal  pump,  while  those 
under  the  American  influence  incline  toward  the  ele- 
vator. The  air  lift,  as  a  pulp  elevator,  doe-  eery  well 
in  some  instances,  but  it  has  limitations  that  exclude  it 
from  a  consideration  of  the  problem  in  general.  The 
limited  ability  of  the  air-lift  mechanism,  combined  with 
its  submergence  requirement  and  its  rather  high  power 
consumption,  confines  its  use  to  those  instances  where 
the  head  is  not  great/  Some  years  ago  there  was  a  great 
deal  of  talk  in  favor  of  the  triplex  power  pump  for 
elevating  pulps,  but  one  does  not  hear  so  much 
of  it  at  the  present  time.  Apparently  the  wear  caused  by 
fine  ore  particles  was  such  that  the  power  pump  was 
unable  to  meet  the  requirements  so  far  as  endurance  is 
concerned. 

As    between    the    centrifugal    pump    and    the    bucket 
elevator,  to  which  the  controversy    is  practically  limited 
now.  something  may  be  said  for  each  type.     The  centrif 
ugal  pump  is  (leaner  and  easier  to  operate,  whereas  the 
belt  alevator  is  probably  cheaper  to    install.      It    comes 
down  to  a  question  of  final  cost,  however,  which   is  the 
critical  point  of  disagreement.     Theoretically,   it    would 
appear   that   the   belt-and-bucket    elevator    is    more    eco- 
nomical.   Its  power  requirement  must  be  less  than  that  of 
the  centrifugal  pump,  since  only  sufficient  power 
quired  actually  to  lift  the  weight  of  the  pulp  to  he  elevau  d, 
plus,  of  course,  the  small  amount  lost  in  1 
belt  elevator  is  practically  a  balanced  device,  the  v 
of  the  belt  and  bucket  used  in  lifting  pulp  at  any  moment 
being  counterbalanced  by  the  empty   buckets  and  belt  on 


lllr  down   side  of  tl levator.     In   addition, 

difficult  so  to  design  an  elevator  that  its  bearing 
be  out  of  reach  of  pulp,  and  thej  maj  be  oi  a  type 
as  to  reduce  friction  loss  to  a  minimum. 

^  itb  ci  utrifugal  pump-,  on  tl ther  band,  in  addition 

to  the  weight  of  the  column  of  pulp  lifted,  there  i-  the 
high  friction  loss  of  heavy  pulp  in  pipe  and  the- lo 
efficiency   ^n,'  to   imparting   motion  to   the   pulp   under 
conditions    where    clearance    i-    required.      Again,    the 
centrifugal  pump  high-speed  machine  and 

nre  not  economical  of  power.     Ii    beari 
protected  from  attrition  by  pulp  particles,  but  this  result 
is  neither  easj   nor  sure.     Moreover,  there  1-  high 

"O   the   pump  shell,  or   its   lining,   dui'   to   the   attrition   of 

rapidly  moving  ore  particles.  Theoretically,  at  any  rate. 
the  balance  of  argument  seems  in  favor  of  the  elevator, 
although  a-  usually  built  tnd  unintere 

of  machinery.      It    i>  to   he  hoped   that  engineers 
will,  before  long,  take  up  this  question  and  settle, 
for  all.  the  doubt  a-  to  which  is  the  1 t  efficient  ap- 
pliance I",  elevating  pulps. 

The  milk  business  1-  far  from  our  own  field  of  interest, 
hut  the  recent  events  in  it  are  of  economic  concern  to 
everybody.  The  farmers  producing  the  mam  milk  supply 
of  New  York  City  combined  to  suspen 
the  distributing  companies  paid  the  price  they  demanded. 
The  e panies   resisted    until    the  |    of  supply 

1  fed   u[ tin  babies,  and  then    I 

in.     Sooner  or  lat  ople  will  paj      Q  Why 

may  not  the  producers    if  unbine 

to  exact  the  prices  they  would  like  to  get  ?  The  Sherman 
law  as  amended  by  the  Clayton  law  apparently  permit- 
some  -roup-  to  do  what  others  ma\  not.  It  1-  much 
as  if  the  Sullivan  law  of  New  York  should  be  fixed  up 
to  read  that  nobody  may  carry  a  gun  except  Italians. 
;-; 

We  are  rather  appalled  by  the  impudence  ol  the 
mining  companies  of  the  United  Mate-  that  have  property 
interests  in  Mexico  in  appealing  to  the  international 
committee   for  a  the   wrongs.      Do  not   they 

know  that  the  Washington  Admin  ttedly 

told  them  that   they  had  no  busini  terested  in 

Mexi  'heir  opinions  are  not  wanted:     Do  not 

they  know,  moreover,  that  the  purpose  of  the  comm 
is   mainly   political,  with  probably  the  idea   in   the  hack 
of  the   head-  of  the   Mexicans  that   ma;    i  pave 

the  way  for  a  loan? 

The  appointment  of  General  Goethals  to  the  head  of 
the  commission  to  the  working  of  the  railroad 

eight-hour  law  is  ideal.  That  cannot  lie  said  of  the  other 
members.  Commissioner  Clark  i-  an  esteemed  member 
,,f  the  [nterstate  Commerce  Commission,  but  a-  an  ex- 
labor  leader  he  h  on  the  eight-hour 

nielli. 

lopment  in  the  iron  industrj 
iron  for  export.     Hereto 

apparently  the  European  ste<  I 

-■apply    material    thai 
fuma  all   i-  chiefly  for  b 
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On  the  occasion  of  the  recent  trip  of  the  A.  I.  M.  E. 
it  was  remarked,  in  looking  over  the  mine  managers  and 
engineers  assembled  at  the  various  meetings  in  Arizona, 
that  it  is  verily  the  day  of  the  young  man  in  handling 
big  mining  operations  in  the  Southwest.  But  they  are 
all   prematurely    gray. 

Scores  of  men  who  got  the  public's  money  in  the  old 
days  of  speculation  in  mining  shares  may  lie  seen  in  all 
the  resorts  of  lower  New  and  Broad  streets,  says  the 
Xew  York  Sun.  Prom  outward  appearances  they  are 
prosperous  beyond  previous  experience.  The  stocks  they 
offer,  the  public  was  never  more  eager  to  buy.  Then- 
offices  are  crowded  with  customers.  The  mails  and  wires 
bring  in  orders  constantly.  Automobiles  carry  them  tip 
town.  In  fact,  they  are  so  prosperous  that  they  are 
beginning  to  fall  out. 

**• 

Frank  A.  Vanderlip  in  a  recent  public  address  ex- 
pressed himself  boldly  as   follow-: 

It  is  my  belief  that  war  itself  is  scarcely  more  dangerous 
to  a  nation  or  more  deadly  to  industrial  progress  than  are 
some  of  the  influences  at  work  within  our  own  boundaries. 
There  is  a  prevailing-  idea  that  the  wages-earning  class  is  in- 
terested in  restricting  production.  They  hold  to  that  view 
because  they  believe  the  employer  is  a  natural  enemy  or.  more 
often,  that  there  is  not  enough  work  to  go  around  to  all 
laboring  men  and  that  it  should  be  made  to  go  as  far  and  last 
as  long  as  possible. 

Such  a  fallacy,  generally  held,  is  actually  worse  than  war, 
for  when  war  runs  its  course,  recuperation  can  follow,  but 
when  the  idea  of  restriction  of  production  as  a  means  to 
obtain  individual  prosperity  becomes  fixed  in  men's  minds,  it 
has  the  same  effect  upon  production  that  a  perpetual  drought 
would  have  upon  grain  fields. 

Whatever  controversies  there  may  be  about  wages  or  other 
divisions  of  the  product,  there  ought  to  be  an  agreement  upon 
honest,  sincere  effort  to  increase  all  production  for  the  com- 
mon good.  Not  to  cooperate  to  this  end  is  to  be  disloyal  to 
the  community.  The  betterment  of  industrial  conditions  will 
come  in  the  future,  as  it  has  come  in  the  past,  by  increasing 
the  individual  output,  never  by  policies  restricting  output. 

This  is  sound  economics. 

The  joint  commission  which  has  been  meeting  at 
Xew-  London  to  talk  over  the  differences  between  the 
Washington  Administration  and  Venustiano  Carranza 
is  shortly  to  adjourn  to  Atlantic  City,  where  there  are 
many  delightful  diversions,  more,  perhaps,  than  the 
Connecticut  city  can  offer  to  them,  says  the  New  York 
Sun.  Later  in  the  season  they  should  not  Tail  to  visit 
Lakewood,  another  agreeable  tall  resort.  Were  it  not  for 
the  uncertainty  of  General  Carranza's  temper,  sojourns 
at  White  Sulphur  Springs  and  Palm  Beach  might  be 
planned  conveniently.  So  far  as  Mr.  Wilson  is  concerned, 
the  commissioners  could  easily  arrange  their  recreation 
as  far  ahead  as  Mar.  k  1917.  The  business  of  the  com- 
mission has  proceeded  much  faster  than  could  have  been 
anticipated.  Already  the  representatives  of  Carranza  have 
demanded  enactmenl  of  stricter  neutrality  laws  by  the 
United  States  and  have  presented  a  list  of  atrocities  lor 
which  we  are  to  blame.  Little  is  left  for  our  commis- 
sioners except  to  make  the  necessary  promises  of  law-  to 
in  Mexicans  from  fighting  each  other.  The  amount 
of  the  indemnity  we  shall  pay  Carranza  can  be  settled 
along  with  the  size  of  the  loan  we  are  to  arrange  I'm' 
him.  These  are  mere  details  of  the  Wilson  policy  of 
htickle,  truckle  and  knuckle  in  Mexico. 


S©p\teirimlbe2=  Mianaairag,  On^ndleir&dls 
Dividends  disbursed  in  September,  1916,  by  mining 
companies  reached  a  very  high  total,  as  has  been  the  case 
every  month  during  the  year.  Payments  by  40  United 
States  mining  companies  making  public  reports  amounted 
to    $26,799,712,    as    compared    with    $10.*0S.*20    in    the 

corresp ling    month    last    year.      This    is    the    largest 

amount  paid  out  in  any  month  during  1916,  with  the 
exception  of  June,  when  $2?. 91". 090  was  disbursed. 
The  large  prophyry  companies  making  quarterly  pay- 
ments are  represented  in  both  of  these  months.  The 
reason  for  the  difference  in  favor  of  the  earlier  month 
is  probably  that  Butte  &  Superior  paid  an  extra  dividend 
of  $10,  a-  compared  with  $6  in  September,  and  the  New 


United  States  Mining  Companies 

Situation 

Per  Share 

Total 

Argonaut  Cons.,  g. . . . 

Calif. 

SO  10 

$20,000 

Bunker  Hill  &  Sullivan.  Is 

Ida. 

50 

163,500 

Bunker  Hill  C g  

Calii 

02  $ 

5,000 

Butte  &  Superior,  z 

6  25 

1,812,931 

Call. Ionia 

Ida 

G3 

78,150 

Calumet  &  Ariz.,  c 

Ariz. 

2.00 

1,283,204 

Calumet  &  Hecla,  c* 

Mich. 

20.00 

2,000,000 

Cardiff,  l.z- 

Utah 

25 

125,000 

Centennial.  <■ 

1  00 

in 

Cerro  Gordo,  z.s 

Calif 

02  J 

25,000 

Champion,  <•            

Mich 

6  40 

640.000 

Chum,  r 

X    M 

2  25 

1,957,455 

Cons.  Interstate-Callahan. 

Ida. 

1    50 

IHI7.4X5 

Copper  Range,  c 

Mleh 

2   50 

•is;,. on;! 

Cresson  Cons.,  g 

Colo. 

10 

122.000 

Eureka  Hill 

Utah 

1   00 

10,000 

Federal  Mm   &  Sm  .  pfd 

!'    S 

1   00 

120,000 

Golden  Cvcle,  g. ... 

Colo. 

112 

30,000 

Grand  Gulch,  c 

Ariz. 

03 

7,195 

Hecla ....... 

Ida. 

.15 

150,000 

Hercules 

Ida. 

.20 

200,000 

Homestake,  g. . . . 

S.  D. 

65 

163,254 

Kennecott,  c 

1.50 

4,170,874 

Magma,  c. . 

Aiiz. 

50 

120,000 

Nevada  Con  ,  c. . . . 

Nev. 

1.00 

1,999,457 

North  Star,  g 

Calif. 

E      .20 

50,000 

Old  Dominion,  c 

Ariz. 

3  00 

486,000 

Oroville  Dredging  Co. . 

12 

sj.iisr, 

Prince  <  'mis  ,  g.s 

Nev 

05 

50,000 

Mich. 

4  00 

440,000 

Ray  Con,,  e      . 

Ariz. 

75 

1.1S2.884 

St .  Joseph  Lead 

U.  S 

75 

1,057,050 

Socorro,  g 

N    M. 

05 

18,865 

United  1  aobe,  c. . . 

Ariz. 

IK    llll 

414,000 

United  Verde,  c 

Ariz. 

1.50 

450,000 

Utah  Apex,  c. 

Utah 

25 

132,050 

Utah  Con.,  c 

Utah 

75 

225,000 

Utah  Copper 

Utah 

3  00 

4,873.470 

Nev. 

10 
07  i 

100,000 

Yukon  Gold,  g 

262,500 

Iron,  Metallurgical  and  Holding  Companies 

Situation 

Per  Share 

Total 

Am    Sm    and  Kef  ,  com 

U.  S. 

SI.  50 

S75 1,620 

Am.  Sm.  and  lief.,  pfd   ... 

u  s 

1.75 

S75.000 

Crucible  Steel,  pfd     

u  s. 

3.00 

1,487,352 

General  Dev 

1       S 

1.50 

180.000 

Inland  Steel  Co 

u  s 

2  IMI 

198,194 

Internat.  Nickel 

u.  s. 

1,50 

2,510.076 

Lackawanna  Steel 

U    S 

1   50 

521,250 

Nat.  Lead,  com. . .  . 

u  s. 
u  s. 

1.00 
1.75 

206,554 

Nat.  Lead,  pfd 

426,433 

Old  Dominion  of  Me.  (holding) 

3  00 

880,059 

Phelps,  Dodge  &  Co 

if.  s 

s  00 

3.01 10.00(1 

St     Maw's  Min    Land 

Mich 

2   llll 

320,000 

U    S    Steel  Corpn 

U    S 

2  25 

11,436,806 

Yukon-Alaska  Trust 

1    IHI 

203,433 

Canadian  Companies 

Situation 

Per  Share 

Total 

Dome  Mines,  s       .  .  . 

out 

SO  50 

$200,000 

Hedley,  g 

B.  C. 

50 

60,000 

Hollinger,  g 

tint 

1)5 

120,000 

Kerr  Lake,  s 

lint 

150,000 

Mm    Corpn    .,f  Can    ... 

(Int. 

15 

311,250 

liight  of  Way,  s 

Out 

005 

S.12S 

B   C 

1 12  | 

50,000 

*  In  addition  to  its  cash  dividend,  Calumet  tv  Hecla  distributed  in  Septemb 
its  holdings  of  Tamarack  shares,  amounting  to  about  20,000,  on  the  basis  of  1  to  I 

Jersey    Zinc    Co.   paid   an   extra   dividend   amounting 
$1,750,0000  in  June,  for  which  no  corresponding  dividend 
was  declared  for  September.     The  Centennial  and  Cerr 
Gordo  payments  were  the  tirst  made  on  those  shares. 

Iron,  metallurgical  and  holding  companies  paid  $2:1,' 
596,1  .  i.  a-  compared  with  $6,900,586  a  year  ago. 

Canadian   companies  paid  $899,6*8,  as  compared   with 
$720,000  in   1915. 

The  totals  for  the  first  nine  months  of  the  year  are 
follows:  Mining  companies,  $134,996,315,  as  agains 
$51,399,883  in  1915;  iron,  metallurgical  and  holding 
companies.  $89,994,144)  as  against  $61,726,344  in  L915J 
Canadian,  Central  American  and  Mexican  mines,  $15,- 
438,240  as  against  $6,082,120  in   1915. 
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Personals 


J.  Parke  Channing  is  a(   Miami,    \ 
C.  M.  Weld  returned  to  New  ¥ork  Ocl    9  from 
Cuba. 

G.  A.  Morrison,  lately  at  Glllham,  Ark.,  is  now 
m  Chicago. 

R.  W.  Bissell  has  gone  t"  Greensburg,  Penn., 
Hum   New  York. 

W.  J.  Kee.  lately  at  Blue  Bidge,  Ga  .  is  now  at 
Perth  Amboy,  N.  .1. 

Hiram  W.  Hixon.  lately  al  Worthlngton,  Out., 
is  mow  iii  Phlladelphi  i 

H.  L.  Klinck.  I,-,  ruth  ai  Charlotte,  N.  C  .  is 
new  at    Birmingham,  Ala. 

E.  D.  Morton  lias  gone  from  Loa  Angeles,  Calif., 
to  tin'  Mammoth  mine  at  Shultz,  Ariz. 

F.  E.  Marcy  has  opened  offices  in  the  Atlas 
Building,  Salt  Lake  City,  Utah,  as  consulting 
engineer. 

H.  G.  S.  Anderson  is  now  with  the  Chiuo  Copper 
Co.  at  Hurley,  N.  H.  He  was  recently  at  Musko- 
gee, Okla. 

Mr.  and  Mrs.  Bradley  Stoughton  left  the  A.  I 
M  E.  excursion  party  at  La  Junta,  Colo.,  to  spend 
two  weeks  camping  in  Estes  Park. 

S.  B.  Patterson,  for  12  years  past  superintend- 
ent of  the  Robesonia  Iron  Co..  Robesonia,  Penn., 
has  resigned.  He  will  retire  from  active  business 
after  more  than   .".»   years'   service. 

Henry  Bruere.  of  New  York,  has  been  chosen  a 
director  of  the  Granliy  Consolidated  Milling. 
Smelting  and  Cower  Co.  in  place  of  Jay  P.  Graves, 
of  Spokane.  Wash.,  retired. 

A.  P.  Anderson.  S.  J.  Jennings  and  F.  D.  Weeks, 
all  officers  of  the  United  States  Smelting.  Kenning 
and  Mining  Co.,  have  been  in  Arizona  visiting 
mines  of  the  company  near  Courtland. 

J.  W.  Gocher  has  been  appointed  superintendent 
of  the  furnace  and  mines  of  the  Robesonia  Iron 
Co.  at  Robesonia.  I'enn.  He  was  at  our  Hum 
with  the  Cambria   Steel  Co.  at  Johnstown. 

H.  H.  Howry,  formerly  with  the  United  States 
Gold  Corporation,  Boulder  Canon,  Colo.,  is  en- 
gaged in  experimental  metallurgical  work  for 
the  Chile  Exploration  Co.  in  New  York. 

H.  J.  Stander.  flotation  engineer  for  the  Yan.iu 
Resin  and  Turpentine  Co.,  of  Brunswick.  Ga.,  and 
Qulfport,  Miss.,  has  been  visiting  mines  in  Utah 
on  his  return  from  Alaska  and  British   Columbia. 

H.  P.  Henderson,  of  New  York,  alter  spending 
a  few  weeks  on  professional  business  in  Arizona 
will  leave  there  about  Oct.  15  for  Cuba,  and  the 
end  of  the  month  will  find  him  back  in  New   York 

William  G.  O'Malley.  master  mechanic,  Pitts- 
burgh Crucible  Steel  Co.,  Pittsburgh,  was  ap- 
pointed works  manager  of  that  concern  Oct.  1. 
and  now  has  charge  of  all  operating  and  con- 
struction work  at  Midland. 

Myron  A.  Folsom.  for  17  years  attorney  for  the 
Bunker  Hill  &  Sullivan  Mining  Co.,  with  office  at 
Spokane,  Wash.,  has  gone  to  San  Francisco,  where 
he  will  take  charge  of  all  business  of  the  com- 
pany m 

Jay  I 
ol  the 
Power 
and  mi 
at   the 


died  by  the  executive  offie 
Graves,  who  was  one  of  the  organizers 
ml.y  Consolidated  Mining.  Smelting  and 
.  and  till  two  years  ago  vice-president 
ging  director,  retired  as  a  director  also 
nual   meeting.   Oct.- 4,   in    New    York 

Dr.  L.  D.  Ricketts.  C.  E.  Mills.  Norman  Car- 
michael.  John  C.  Greenway  and  several  others  of 
the  Arizona  contingent  left  the  A.  1.  M  E.  excur 
sinn  at  tlrand  Canon  to  return  by  waj  of  Jerome 
in  order  to  visit  the  United  Verde  Extension 
property. 

Dr.  C.  Offerhaus  has  resigned  his  position  with 
the  Humboldt  Engineering  Co.,  Colo  Evalk,  Ger- 
many, and  has  taken  a  position  with  I; 
heimer  &  Co  .  Frankfurt  am  Main.  He  will. 
however,  continue  to  act  for  the  Humboldl  Co.  as 
consulting   engineer. 

Jesse    Scobey.     assistant  .to    the     president     of 
La  Luz  ,t    Los  Angeles   Mining   Co      I 
his  office    with    that    of   the   company    from    Pitts- 
burgh.   Penn..   to   all    Fifth    Ale.    \.u    York       Mr 
Scobey    leaves    New    York   tills   week    tor    I 
Nicaragua,   on   his   way   to  make  an    insp 
the  mines. 

Louis    L.    Chapman,    mining    engineer,    formerly 
with  Oliver  Iron  Mining  Co.,  and  with   Al 
Mining    Co.,    has    severed    hi 

latter  company  and  has  associated  himself  with  the 
Indiana  Laboratories  Co..  of  Hammond.  Ind  .  as 
consulting  mining  engineer. 

E.  P.  Mathewson.  who  for  a  number  of  years 
has  been  manager  of  the  Washoe  Reduction  Works 
of  the  Anaconda  Topper  Mining  Co.,  lias  resigned 
to  b.r, une  general  manager  of  the  British-Can- 
adian Nickel  Co..  which  owns  tie  Mui 
other  nickel  mines  in  the  Sudbur]  district  of 
Ontario 

V.   E.    Lednicky  has  been  appoli 
oglst  of  the  Philippine   Bureau   ot    Sell 
tile  position  recently   vacated  by   resignation.     Mr, 
Lednicky  is  a   graduate  of  the   University  of  Kan- 
sas,   and    during    the    past    two    years    lias    been 
connected   with   the   Bureau   of   Science   as   mining 


engineer      The    pre  «  nl    .us  ilntm 
reward  tor  the  excellent  in- ik  ithti 

Burt   B.    Brewster,    foi    the   pasl    two   years  with 
Hie  Sullivan  Machlm       I 

with  he, ni  ,u,  has  been  transferred 

o.  Sail   I.  tki    City,  to  I 

>■  i 

B.   M resigned      u    II   i    F    O'l 

•one    past    .issue,  it,  il    ui-l      Mi       I: 
uill     take     lo,    pi  M 


V-U   Patents 


Obituary 


Adolph   J.   Zang.    rti      i I   nt  of  I 

American    Trust    Co      and    i  I 

dlcator   Gold    Mlnlne    C Irlpple   i 

Sept.   l'S   iii   Denvei 

John  Sanford  Taylor,  mining  engineer,  win,  fol- 
lowed    his    profession     in     the     r 

in    Ontari ifore    enll  ting  I  overseas 

in   April.   1915,   is   reported   killed   In   ai  Hoi       n 
was  a  graduate  ol   Toronto  University  ai 
a    mother    and    sisters    resident    in    No 
wanda,  N,  Y', 

A.    C.    Hall   died    in    Chile,    Ocl     J.   of   typhoid 
fever.     He  left   the   United  states  in  June  last   to 
tike    charge    of   the    smelting    plant    .n    ( 
that    country,    which    the    American    Smelting   and 
Refining   Co.    had    then    recentlj 

was    mil    known    in    this   country    I    In    Mexico, 

where   he   was   lor   some   years   superintendent   of 

the     smeltery     at     Aguase  alielites.        lie     h    ,1      bi     U 

with  the  American  Smelting  and  Reflnlni    Co. 
15  years  and  was  a   very   popular  man. 

Bedford    McNeill,    widely    known    as    a    mining 

engineer   and   a    rpiler  of  cable   codes,   died    in 

London.    Sept.     Ill        He    was    one    of    tl,,-    founders 
and    a    prominent    member   of   the    Institi 
Mining  and  Metallurgy,  arid  was   its  president    In 
1913-14.      Shortly   after   his  graduation    from    the 
Royal   School  of  Minis.   Mr-  McNeill   was  in  1880 

appointed  assistant  to  the  late  Mr.  John  Darling- 
ton. He  had  a  wide  experience  ill  milling  in 
Europe  and  America.  His  cable  codes,  the  first 
edition    of    which    was    published    in     Is  i 

use  all   over  the  world. 


Societies 


The  American  Mining  Congress,  which  opens  its 
nineteenth    annual    convention   at   Hotel    La    Salle. 
Chicago,    Nov.    13,    plans    to    devote    con 
attention   to   the   oil    industry.      The    general    unit 
ings    are    to    be    held    in    the    mornings,    and    the 
sections  devoted  to  oil,  coal,  lead  and  /inc.  copper, 
and  precious  metals,  are  to  meet   everj 
in   their   own   assembly   rooms  at   the   hotel       one 
of  the  special  questions  it,  the  oil  section  will  be 
that    relating    to    the    rights    of    the    Wi 
claimants   upon   lands   withdrawn   from    entry    and 
upon  which  large  development  has  been  made. 


Trade  Catalogs 


Matteson  Mine  Cars.  Joshua  Bendy  Iron  Works. 
San  Francisco,  Calif.  Bulletin  No.  125.  Pp.  10 ; 
7x10    in.      Illustrated. 

Pumping  Engines.  Allis  Chalmers  Mfg.  Co.. 
Milwaukee.  Wis.  Bulletin  No.  1U37.  Pp.  71; 
8x10%    in.      Illustrated 


ent.  Lehigh  Car  Wheel 
il,,.  Penn  Catalog  No. 
Illustrated 

<  Ml 


Pulverized   Coal    Equipn 

and    Axle    Works.    (  at,, s.nt 

71.      Pp.    28  ;    8x10*4    in 

All-Steel  Jaw  Crusher. 
(Mining  Machlnerj    Depl  I .  Milv 
I. tin    No.    1,810.      Pp.    12;    8x10%    In.      Illustrated. 

Brass  and  Iron  Valves.  Fittings.  Etc..  for  Steam. 
Gas.  Water.  Air  and  Oil.     The  I. 
Greensburg,    Penn.     Cat 
in.      Illustrated 

Oxy-Acetylene   Welding   and   Cutting   Apparatus. 
The   Alexander  Milburii   Co.,    1418  lis   V\ 
Baltimore     Md       Ci  talog    No     ill 

8x10%     i".       Illustrated 

Extracts   from   the   Technical    Press   is   the  title 
Be  Coni- 
ea'    Mill    Co.,    120    Broadway,    New    York,    which 
contains   n  les   from  the  "Engineer- 

ing and    Minil 

a 

Industrial  News 


General  Naval  Stores  Co..  \        York 

a    1 1,1.1    on    tlotation    oils   that    - 

n    about    oils,     i 
and    about    C.     N.    S     oils    in    particular.       It    will 
be  sent  to  all  applicants  upon   i 

A.   Leschen   &   Sons   Rope  Co.   I 
to  the  Queen  of  the  Wesl    Mini     i 

Ore  .   a    two  buck, 

ft.   long,   with   a   capaciti    of  us  pel    hr.     The 

company  has  also  supplied  a  two-bucket  tramway. 
sun  ft  long,  to  tiie  Cottonwood  Coal  Co.,  of 
Lehigh,   Mont. 
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JACKSON,  CALIF.— Oct.  10 
(By  Telegraph) 
Union  Posted  Warning  on  Monday  for  all 
men  except  superintendents,  hunk-keepers  and 
foremen  to  keep  awav  from  the  mines  during  the 
'tVi™  Two  agitator's  have  been  arrested  The 
South  Eureka  mine  attempted  work  $£>***** 
strikers  prevented  reopening  D  strict  Attorney 
Snyder  warned  the  men  that  they  were  Breaking 
the  law.  There  is  great  excitement  in  camp  and 
tears  are   entertained  of   a  general   outbreak. 

SAN   FRANCISCO— Oct.  4 

Keeler    Is    Dry    since    the    recent    cleanup    and 

now  it  is  commonly  asked  what  excuse  t he  town 

!-j-^rvor^ngnr^pp«r^t| 

«h^n^ctod]nf^3^ 
r'nrdo  Saline  Vallev  and  numerous  small  mining 
and  Drospecing  camps.  Through  Keeler  .  were 
'  inoed  ai  i  "h,,:,t,lv  400  carloads  of  mineral 
Set's  T  September.  These  carloads  averag- 
ng  10  tons  to  the  narrow-gage  car  were  made 
un  of  161  cars  of  ore,  144  of  slag,  6  ot  talc. 
56  of  rock  90  of  soda  ash.  That  makes  a  total 
of  457  1°  ''"'  lavs  of  September.  While  the  Cerro 
fordo  IS  the  largest  shipper  through  Heeler,  it 
Ps  by  no  means  the  only  shipping  mine  in  the 
Owens  Lake  region.  The  Estelle  mine  opened 
by  the  Troeger  tunnel  and  numerous  small  mines 
„i  the  neighborhood,  and  the  Santa  Rosa  have 
joined  the  narrow-gage-car  procession  The  Luck> 
Mm  has  not  quit  altogether,  since  the  installation 
of  a  flotation  plant  at  the  mine,  and  all  the  sup 
plies  for  this  and  other  mines  and  the  camp  ot 
Darwin  are  obtained  at  or  shipped  through  Keeler 
The  Saline  Vallev  Salt  Co.  is  moving  200  tons 
of  salt  a  day  over  the  la-mi.  aerial  tramway 
•  id  shipping  as  fast  as  cars  can  be  obtained 
from  the  Swansea  switch.  The  soda  ash  going 
out  is  part  of  the  soda-produc  s  recovery  from 
Owens  Lake  by  the  Inyo  Development  Co.  and 
toe  Natural  Soda  Products  Co.  The  reason 
snippers  fail  to  do  better  is  that  the  car  supply  is 
short.  This  hasty  assembling  of  a  few  facts  re- 
veals why  Keeler  remains  on  the  map.  Ine  ship- 
ments go'  chiefly  eastward  to  Salt  Lake,  hough 
San  Francisco  gets  a  portion,  and  should  get 
more  At  present  the  San  Francisco  shipments 
are  chiefly  by  way  of  Hazen  or  Reno  Nev. .The 
building  of  a  connecting  railroad  from  Keeler 
along  the  east  shore  of  Owens  Lake  to  Olancha. 
i  distance  of  20  mi.  would  turn  the  tide  of 
shipments  from  Owens  Lake  region  via  Mojave 
to  San  Francisco  and  Los  Angeles,  and  the  large 
amount  of  supplies  coming  in  from  those  points 
would  be  doubled,  and  be  an  advantage  to  tile 
entire    region. 

Production  of  Crude  Oil  in  California  fields  in 
August  totaled  8.079,023  bbl..  a  daily  average  of 
185  bbl.  less  than  in  July.  Shipments  in  August 
reached  a  new  high  mark,  totaling  9,548,075  bb  . 
or  an  excess  over  production  of  1.469,052  bbl. 
Daily  average  shipments  in  the  first  half  of  1916 
were  267,235.  Stocks  on  hand  at  Sept.  1  totaled 
49  311,395  bbl.  as  against  511.780.447  on  Aug.  1. 
Field  reports  show  51  wells  completed.  62  new 
rigs  281  wells  drilling,  6.696  wells  producing.  8 
wells  abandoned.  This  shows  a  decrease  of  nine 
completed  wells  and  an  increase  in  all  other  items, 
the  producing  wells  increasing  71  over  July. 

BUTTE— Oct.   5 

September  Payroll  of  the  five  largest  mining 
companies  operating  in  Butte  district  distributed 
«:•'  IS")  000  ill  wages  tor  September.  Anaconda  s 
roll  for  September  was  $l.:,.io.l>on-$7n.nou  less 
than  for  August.  The  Butte  &  Superior  September 
roll  was  sural. immi  while  that  of  the  Clark  proper- 
ties including  the  Elm  Orlu  mine  and  Timber 
Butte  mill,  was  $70,000  and  that  of  East  Butte 
$137  000.  Miners  received  the  maximum  scale  in 
September,  $4.50  per  day,  because  of  the  high 
price  of  copper. 

The  Du  Pont  Powder  Company's  Plant  situ- 
ated between  Butte  and  Anaconda,  about  10  mi. 
west  of  Butte,  is  rapidly  Hearing  completion.  A 
large  crew  of  men  has  for  months  been  on  the 
ground,  engaged  in  constructing  the  various  build- 
ings required  ill  the  manufacture  of  explosives,  as 
well  as  in  the  construction  of  roads,  fences,  rail- 
road tracks  and  other  facilities  for  handling  the 
finished  product.  The.  welfare  of  the  employees 
of  the  plant  has  not  been  h.st.  sight  of,  and  a 
dozen  or  more  substanti.il  cottages,  equipped  with 
every  modern  convenience  are  in  process  of  con- 
struction The  settlement  and  the  station  on 
the  Butte  Anaconda  &  Pacific  Ry.  will  be  known 
as  Ramsey,  named  after  Colonel  Ramsey  who 
died  recently  after  a  long  career  with  the  du  Pont 
company. 


Butte  Main  Range  First  Shipment  of  high- 
grade  copper  ore  was  made  recently  when  40  tons 
taken  out  in  the  development  work  on  the  500- 
ft  level  was  loaded  and  sent  to  the  Washoe  smelt- 
ery This  ore  came  from  the  Sinbad  vein  and  is 
merely  the  ore  taken  out  there  in  the  cleaning-up 
work.  Paul  A.  Gow.  general  manager  of  the 
company,  said  "The  Tropic,  of  the  Anaconda  com- 
pany which  adjoins  this  property,  has  been  pro- 
ducing splendid  ore  from  the  levels  between  the 
500  and  700.  and  we  feel  confident  that  we  will 
develop  commercial  ore  that  we  can  begin  ship- 
ping from  the  same  levels  within  a  short  time. 

Butte  &  Superior  Mine  and  Mill  output  for  the 
month  of  September  was  approximately  oO.OOO 
tons  of  ore  from  which  were  produced  about 
4  000  lb  of  concentrates.  From  tins  about  1  ',000,- 
000  lb.  of  zinc  in  concentrates  was  secured,  rhe 
percentage  of  recoveries  ran  from  93^2  to  94 /c. 
About  290,000  oz.  silver  in  concentrates  was  se- 
cured. Butte  &  Superior  improvements  are  pro- 
gressing and  by  the  first  of  the  year  it  is  ex- 
pected that  the  new  shafts  will  both  be  completed, 
equipped  and  put  into  operation.  The  headtrame 
at  the  new  main  shaft  is  completed  and  is  the 
highest  headframe  in  the  Butte  district.  Its 
height  is  152  ft.  over  all  and  from  the  collar 
of  the  shaft  to  the  center  of  the  sheave  wheel  is 
135  ft  The  belt  conveyor  from  the  coarse-crush- 
ing plant  at  the  ore  bins  to  the  mill,  has  been 
completed  and  is  now  in  operation.  The  founda- 
tions for  the  hoist  and  the  new  hoist  buildings  are 
all  in  and  the  steel  work  is  going  up.  The  new 
change  house  with  accommodations  for  1,800  men 
is  nearly  finished  and  will  be  put  into  service 
within  three  weeks.  It  is  one  of  the  best  equipped 
in  the  district.  In  the  new  main  shaft  most  of 
the  stations  and  skip  pockets  down  to  the  1,500- 
ft  level  are  complete  and  connections  have  been 
made  with  the  new  No.  2  timber  shaft.  Most  of 
the  stations  of  this  shaft  are  also  completed. 

DENVER— Oct.  4 
The  Denver  &  Rio  Grande  R.R.  was  an  important 
factor  in  the  upbuilding  of  numerous  mining 
camps  ill  Colorado.  Its  original  lines  were  all  of 
narrow  gage.  By  a  gradual  process,  the  main 
line  and  several  important  branches  have  been 
made' standard  gage.  For  a  long  time,  the  mam 
lines  were  three-rail  tracks  but  it  has  been  the 
desire  of  the  company  to  entirely  do  away  with 
traffic  in  both  narrow-  and  standard-gage  rolling 
stock  over  the  same  lines  and,  as  a  consequence 
the  third  rail  was  taken  up  between  Denver  and 
Salida  and  between  Pueblo  and  Alamosa.  It  is 
impossible  to  send  narrow-gage  carloads  of  ore 
to  the  big  smelteries  in  Denver  and  Pueblo,  and 
this  is  an  item  of  significance  to  such  districts 
as  Ouray  Telluride,  Lake  City,  Silverton,  Gunni- 
son Rico'  and  Pitkin.  Some  time  ago  (since  the 
establishment  of  the  stale  public  utilities  com- 
mission) the  railroad  company  applied  to  the  state 
authorities  for  permission  to  take  up  the  third 
rail  between  Salida  and  Leadville  ;  but  there  was 
such  a  protest  awakened  among  ore  shippers  in 
Leadville  and  Brcckenridge  as  well  as  through- 
out the  San  Juan  country  that  the  commission 
refused  the  request.  By  retaining  the  third  rail 
in  this  stretch  of  main  line,  narrow-gage  cars 
can  be  shipped  to  the  smeltery  of  the  Ohio  & 
Colorado  Company  at  Salida  from  portions  of 
western  Colorado  that  are  provided  only  with  the 
narrow  lines. 

General  Mining  Revival  in  Colorado  is  evi- 
denced by  the  number  of  new  companies  incor- 
porated since  the  first  of  present  year,  a  total 
of  no  It  is  estimated  that  the  1916  output  of 
all  metal  mines  will  exceed  that  of  1915  by  2a'.  . 
Another  indication  of  mining  prosperity  is  the 
.•real  increase  ill  bank  deposits  m  some  .it  the 
mining  counties,  Boulder.  Lake,  Teller  and  Sail 
Juan  being  the  most  notable  in  this  respect. 
Boulder  County  has  furnished  the  only  real  sen- 
sational boom,  this  due  to  the  high  Price  of 
tungsten  in  the  tore  part  ot  the  year.  Leadville 
district,  it  is  estimated,  will  make  a  greater  total 
production  than  Cripple  Creek  for  the  first  time 
in  years  and  this  will  not  be  due  to  any  falling 
off '  in  Cripple  Creek's  production.  Many  old 
properties  in  San  Juan  County  have  been  re- 
opened and  at  least  one  important  tungsten  mine 
developed  111  Summit  County  the  Breckenndge 
district  has  taken  on  new  life  Dredges  are  pro- 
ducing more  than  ever  and  new  ground  is  being 
constantly  drilled.  New  companies  have  been 
me.ni./ed,  old  mines  reopened  and  new  mills  bull, 
and  in  the  case  of  the  Wellington,  additional 
property  acquired,  and  capacity  ot  milling  plant 
increased.  Robinson,  formerly  a  de.i.l  camp  in 
Summit  County,  now  has  several  mines  operat- 
ing. Park  County  is  also  taking  on  more  life 
with  new  milling  plants  operating  at  old  mines 
and  some  hydraulic  work  In  San  Miguel  (  ounty. 
the  milling' of  Black  Bear  ore  at  the  Smuggler- 
Union  plants  is  adding  largely  to  the  production, 


In  several  other  counties  notably  Gunnison,  Hins- 
dale and  Saguache,  new  and  old  properties  are 
being  opened. 

SALT    LAKE    CITY— Oct.    6 

Utah  Copper's  Production  for  the  third  quarter 
will  be  more  thai  60,000,000  lb.,  and  earnings 
in  the  neighborhood  of  $11.000.000— not  including 
interest  in  the  Nevada  Consolidated.  The  present 
rate  of  production  is  in  the  neighborhood  of  20,- 
ooo.ooo  lb.  copper  per  month.  With  the  inter- 
est in  the  Nevada  Consolidated  included,  earnings 
for  the  quarter  will  be  in  the  neighborhood  of 
$1,000,000  a  week. 

Hearing  in  the  Smoke  Suits  brought  by  farm- 
ers against  the  American  Smelting  and  Refin- 
ing Co.  and  the  United  States  Smelting  Co.  was 
resumed  Oct.  4  in  the  United  States  court  before 
Judge  Tillman  D.  Johnson.  The  cases  have  been 
on  trial  since  last  spring,  but  recess  was  taken 
during  the  summer.  The  plaintiffs  have  presented 
their  side,  and  evidence  is  being  offered  by  the 
smelting  companies  to  show  actual  conditions. 
Both  smelting  companies  have  experimental  farms 
in  the  neighborhood  of  the  smelteries,  where 
extensive  data  has  been  gathered.  In  this  con- 
nection it  may  be  mentioned  that  the  United 
States  company  has  received  an  unusual  number 
of  awards  at  the  Utah  state  fair,  now  in  prog- 
ress, on  stock,  vegetables,  grain,  etc.,  raised  on 
its  farm. 

Tintic  Standard  and  Emma  Copper  are  two 
Utah  mines  at  present  attracting  attention,  the 
former  of  east  Tintic,  and  the  latter  of  Alta.  A 
recent  strike  at  the  Tintic  Standard  promises 
another  regular  producer.  The  company  has  been 
operating  for  a  number  of  years  and  has  made 
shipments  from  time  to  time.  The  orebody  re- 
cently opened— lead-silver  ore  of  shipping  grade- 
is  on  the  1.600  level  and  up  to  the  present  has 
been  developed  75  ft.  by  60  ft.  by  7  ft.,  with 
sides  roof  and  floor  still  in.  ore.  In  all  about 
10  cars  of  ore  have  been  shipped  from  the 
strike,  the  ore  having  brought  from  $1,500  to 
$2  100  a  car.  The  Emma  Copper,  which  has  been 
prospecting  bv  diamond  drilling  in  conjunction 
with  the  old  Emma  Leasing  Co.,  has  reported 
through  its  managing  director,  C.  S.  Herzig, 
that  three  drill  holes  have  cut  ore.  Some  of  the 
cores  show  galena  and  some  argentite.  The 
drills  were  in  ore  14  ft.  and  more  in  thickness 
This  prospecting  was  undertaken  in  hopes  of 
finding  the  continuation  of  the  old  Emma  ore- 
body,  which  was  cut  off  by  a  fault.  The  strike 
is  of  interest,  although  it  may  be  some  time  be- 
fore its  full  importance  is  determined.  To 
reach  this  ore  an  inclined  winze,  or  an  old  ver- 
tical working  shaft  from  the  Bay  City  tunnel  will 
be  unwatered.  after  which  about  200  ft.  of  drift- 
ing or  crosscuttiug  yvill  be  done  to  reach  the 
ore  Whether  this  is  a  continuation  of  the  faulted 
Emma  orebody,  productive  in  early  days,  or  some 
other  orebody,  remains  to  be  seen.  The  position 
of  the  ore  does  not  exclude  the  former  possibil- 
ity and  if  this  should  prove  the  case,  the  dis- 
placement will  be   proved  to  be  between  350   and 


400   ft. 


DULUTH,    MINN.— Oct.    5 


Royalties  of  $9,000  Per  Day  are  being  received 
by  the  State  of  Minnesota  at  present  from  state- 
leased  mines.  Fifteen  state  mines  are  being  oper- 
ated and  the  weekly  output  is  in  excess  of  215,000 
tons. 

Soo  Line  Ry.  Officials  announce  that  the  Soo 
ore  dock  at  Superior.  WIS:,  will  have  an  exten- 
sion of  600  ft.  added,  giving  50  additional  Pockets. 

^Vnfr^^ir^SiX^T'1' 

?•"'','     v„T    „■,  s     •oil  oilil    and    the    Shenango 

V-iumi  T  e  manager  of  the  Great  Northern 
or  i  er ties  has  received  orders  to  keep  supping 
"until  the  boats  freeze  in  the  lakes.  The 
S  enango  will  stop  shipping  on  Nov.  7  and  begin 

stockpiling.  About  i.ooo  '»'»;"-;™*iei;;e; 

g-oiind  at  the  present  time.  Labor  is  plentiful  in 
tne  Chisholm  district  at  present.  .  The  force  will 
be  increased  to  1,500  men  during  the  winter 
months. 

Iron  Ore  Shipments  from  Lake •Superior  dis- 
trict for  September  reached  <l,t,00,,80  tons,  making 
I'Votai  of  .l'.S.Sl,;.,|-,0  ions  to  Oe,     J.  an  increase. 

O^c'r  movement  should  reach  S.5,M1.»,H>  bins  and 
some  ore  will  be  moved  in  November  and  Deeem 
her    The  total   for  the  season  should  be  ileal   the 

62, .ooo-ton  mark.     The   shipments  by   ports  »i 

September  follow:  Escanaba.  922.51,  :  Marquette. 
557.140;  Ashland.  1.255.328:  Superior.  1.91.. .1 .  1  . 
Iiiiluth.   ::.ir,r,.611  ;  Two  Harbors,   1,456  019. 
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JOPLIN.     MO.— Oct.    7 

Extension  of  the  Zinc  Fields  to  the  Nortb  is  the 
hope  Of  a  new  company  just  organized  I"  drill 
near  Columbus,  Kan.  Thirt.\  five  business  men 
of  Columbus  constitute  the  company  and  have 
pledged  themselves  to  put  In  $20  a  month,  each 
for  urn-  year,  to  pay  for  prospecting.  It  is  purely 
a  civic  movement — something  new  for  this  part 
of  the  country. 

Three  Thousand  Tons  of  Surplus  Ore  In  the 
Oklahoma  Hold  is  the  estimate  of  the  editor  of 
the  "Commerce  News,"  who  made  a  trip  over  that 
district  last  week.  This  is  likely  too  low,  but  is 
Interesting  as  Borne  have  guessed  the  surplus  in 
the  Oklahoma  section  of  the  district  to  be  as  high 
00    tons.      Probablj     5,000    or    6,000    tons 


.HI  LI 


Sheet  Ground  Mines  of  West  Joplin  are  starting 
nil  despite  the  fact  thai  there  have  been  no  rains 
The    A.    W.    ('.    Co.,    which    lias    four    mills    in    this 

section   thai    have   been    Idle   Bit arly   in   July, 

has  obtained  water  from  its  dritts  to  till  Its  ponds 
and  the  management  believes  the  decreased  evap- 
oration since  tin'  tussin;;  of  extremely  hot  weather 
will  make  it  possible  to  keep  going.  The  La  Nora 
H  mine  also  has  started  up  again,  but  the  Ramage 
is  still  down  and  likely  to  remain  so  for  some 
time. 

EL  PASO.  TEX.— Oct.  6 

Mine  Titleholders  in  Mexico  must  work  their 
mines  or  forfeit  their  titles,  according  to  a  de- 
cree signed  by  Carranza  on  Sept.  ii,  which  be- 
C a  law  on  date  of  publication.  The  De- 
partment of  Fomento  will  declare  the  forfeiture  of 
any  mine  that  is  Idle  for  two  consecutive  months, 
or  is  idle  at  various  times  for  a  total  of  three 
months  in  one  year,  and  will  notify  the  Depart- 
ment of  Finance,  which  will  decide  whether  the 
mine  shall  again  he  denounced  or  worked  he  the 
government.  The  Department  of  Fomento  will  also 
fix  the  minimum  miniher  of  laborers  to  be  em- 
ployed in  developing  new  mining  claims,  but  will 
allow  the  producing  mines  to  resume  operations 
with  not  less  than  the  numher  of  men  working 
at  the  time  work  was  suspended.  If  it  is  im- 
possible to  work  a  mine,  however,  the  manager 
must  present  evidence  of  the  fact  to  the  depart- 
ment, which  may  permit  the  suspension  of  oper- 
ations  for  three   months.      .Mine    titleholders  must 


.,iso.     ii,. 1. 1     pen  - 

course,     keep     all      l.i-      .     paid     . i , ,, ,  I 

withstanding  the  fact  that  it   mi 

possible  tor  the  owner  t..  keep  in 

alon  of  the  mine  or  operate  it.     A  mine-tax  law 

ot  June  ii,  istn:.  w.,s  cited. 

TORONTO— Oct.  7 

The  Ontario  Nickel  Commission,  which 
visited    Sudbury        d  mug   districts    In 

northern  Ontario,  is  now  flnlshlnj  it  .  work  here. 
Dr.  Willct   c.   Miller,  who  recentl]    retui    i  d 

tied   rMiniiii.itii.il   ol    the   nickel   Held  of 
New  Caledonia    states  thai    he  found  the   nickel 

deposits  there  to   i I 

tent  than  is  generally  Bupposed      I 
n      .in.      nnvi     m  < 

highly   valuable   deposits   are   owned   i>*    the   In 
i   Nickel  t'o.  and  held  as  a  reserve.    The 
commissioners   are   reticent   us  t.>  the  findings  of 
theii     foi Incoming    report,    bul    tie-    ,   ■ 
presslon  in  political  circles  is  that  it  will 
urge  the  refining  ...   nickel  In  Canada   tind 
form   ot    .siii. 'i    government    con 

The  Report  of  the  Royal  Commission,  appointed 
Aug.   28    t..  Investigate  He'  natu 
unrest    in    the    mining    industry    ..t    Cobalt,    has 
been    issued.      During   the    sittings   ot    thl 
sion.   a    total    of   79    witnesses    >. 
behalf  of  the  miners,  and  eight  on   behalf  ot   the 
operators.      There    wei  e    onlj    1 1  i    di  mands,    one 
being    t.u     in.  i    i  ed  i  i    the    other    that 

the   employers    recognize   and    confer    will 
'in"  '    "i  the  men.     The  commission  reported  tint 
as   far   as   all   the   othei    conditions  of   working   the 

' ■■    ii ncerned,   the  emplo: 

molts  in  expressing  their  satisfaction.  The  report 
deals  sep. irately  with  the  two  points  at  issue.  The 
question  of  increased  wages  was  urged  Btrongly 
by  the  n  and  was  based  on  tl 

of    living        This    increase    was    stated     bj 
witnesses  to   range  all   the  way  from   20  to    In-, 
Til.-  employers  admitted  the  increased  cost  ot  liv- 
ing   but    claimed    from    figures   gathered    by    them 
from    the    reports    of    the    labor   department,    that 
the  increase  in  the  last  two  or  three   years  aver- 
aged only  about   I0r;.     On  May   1   the  manager! 
granted   an   increase  of  25c.   a  day   to   pi 
all  employees,  and  believing  that  silver  was  destined 
for  some  tinic  to  come  to  sell  over  70c.   an  ounce. 


i    tor    Hi.- 
i  h       i 

i   silver,  was  p. iid  tor  only  tw itha 

.  i  . 
Bufflclenl    i"   otTs.t    Hie    ii  ,,i    Uvlni 

I   further   thai    He-  e.,n, litmus  under  which  tin 

did    not 

lodged  i. 

On     III     View    ol     II" 

lei 
exac  tu    nrl  might  be 

the  evldi  - 

•  iii    i' 

Including  tie-  bonus,  but    il 

in    tb.ii 

sili.r  at  65c    .in  '   70c      The  othei 

man 

agers  to   meel    the  ...inn   I 

■ 
thei regard  to  wages      Tim  employers  In  glv 

lection    to    me. ling    their    own    lion,    and    believed 

in    the    miners    having    an 

sideled     the     commUtcc     as     r.pr.  sclitati  I . 

i  >n  "i    Miners,   ..ml   lb 

mulling    to    do    with    that    or. 

mill.  . 

was  posed  .a   local   o.   ili.it   then 

deiitlv   some    misunderstanding   as   to   th 

ot    this  committee,   and   that   it   would 
managers  to  i. 
tened  with  the  eomniiti.         i        report  la  signed 
by  two  of  the  commission 
port,    was   as   perhaps    might    hat 
presented  i.v  the  third  commissioner,  "Ii. 
labor  delegate.     The   minority   i 
nltely   that   on   account   ot    the   Increased 
living    all     employees    should     bavi     n 
straight     increase    ot     50c.     a     day        Tin 

gers  t.i  follovt   th 

in. -ml. iii. .us    nt    the    report,    and    It    is    i, 

thl  !■'     is    .in;     |„ 

ting    further    concessions       In    • 

howevi  r.    that    wages    In  C  .    I. .ii     Willi 

the  highest   paid  in  any   camp  In  the  province  II 
is  doubtful   it  .... 


ale  will  be  m  ide 


''!'! 
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ALASKA 

ALASKA  MEXICAN  (Treadwell)  —  Returns  for 
August  show  running  time  of  mill  20  days.  7  hr.  : 
tons  of  ore  crushed,  13.1110  tons;  concentrates 
saved,  346.53;  estimated  value  of  free  gold,  $15,- 
959  ;  of  concentrates,  $14,579  ;  estimated  realizable 
value,  $30,232.  With  operating  expenses  of  $16.- 
461,  and  construction  expenses  $4,606,  the  esti- 
mated net  profit  was  $9,165  ;  other  income,  $3,730. 
Yield  per  ton  of  ore  milled  was  $2.32 ;  stock  of 
broken  ore  decreased  by  9.842   tons 

ALASKA  UNITED  (Treadwell)  Returns  for 
August  :  Mill  ran  30  days  13  hr.  :  tons  of  ore 
crushed,  49,889;  estimated  value  of  free  gold. 
$51,527  ;  of  concentrates.  $52.37::  ;  estimated  realiz- 
able value.  $102,861.  Estimated  profit  on  Ready 
Bullion  mill,  $19,940;  loss  on  700  Claim  mill. 
$5,322.  With  construction  expenses  on  the  Ready 
Bullion  of  $7,925,  and  on  the  700  Claim  of 
$6,559,  the  estimated  total  loss  on  the  latter  of 
$11,882  nearly  balanced  the  profit  on  the  former 
of   $12,015. 

ALASKA  TREADWELL  (Treadwell)  August 
report  gives  subsidence  of  hanging  wall,  due  to 
drawing  of  reserves,  reason  for  shutting  down 
240  mill  and  one-half  of  3011  mill  on  Aug.  1. 
Time  run  by  240  mill  only  in  h,  .  and  bj  300 
mill,  30  days,  16  hr.  Tons  of  ore  crushed.  24,- 
696;  tons  concentrates  saved.  784;  estimated  gross 
value  of  free  gold,  $11,825  ;  of  concentrate.  $63,- 
582;  of  base  bullion.  $2,787;  of  total  production, 
$7S.195;  of  realizable  value.  $77.11.:  Operating 
expenses  were  $44,416.  giving  estimated  operat- 
ing profit  of  $32,997.  With  construction  ex- 
penses at  $17,585,  estimated  net  profit  was  $15.- 
411.  Yield  per  ton  was  $3.16;  stock  of  broken 
ore  decreased  by  5,411  tons. 
ARIZONA 
Cochise  County 

SHATTICK-ARIZONA        (Itisl.c- 1 
production:    Copper.    1.566,446    lb.;    lead 
lb.;  silver,  26.928  .,/..  ;  gold.   119  oz.     Nine  months- 
copper  production.   13,543,030  lb. 
Gila    County 

INSPIRATION  NEEDLES  (Miami)  Planning 
to  sink  300-ft.  winze  from  tunnel  on  Standard 
No.  5  claim  to  open  up  100-ft.  mineralized  dike 
traversing  property. 

INSPIRATION  CONSOLIDATED  COPPER  (Mi- 
ami) —  September     production,      11,850,000      lb: 

August,    11.450. lb       Reported    that    plans    are 

bi  me  prepared  for  leachine  plant. 


Miami   COPPER    (Miami)     Injunction   obtained 

at   Wilmington.    Del.,   by   Minerals  Separation.    Ltd.. 

stayed  pending  hearing  in  Circuit  Court  of  Ap- 
peals, provided  monthly  statement  of  notation 
operations  be  filed.  Total  September  copper  pro- 
duction  al.init    1,381,000  lb. 

Greenlee  County 

ARIZONA  COPPER  (Morenci)  A  lll-in.  pipe 
line  for  air  being  installed  on  2nd  level;  recent 
tire    in    Clay    mine    extinguished. 

shannon  copper  (Clifton i  September  pro- 
duction, 774,000  lb.  :  treated  low-grade  ore  ;  also 
5  days  required  for  furnace  repairs,  August  out 
put.  860.0110  lb.  Company  resumed  dividends  post- 
ing 25c.  quarterly  and  25c.  extra,  payable  Nov.  15 

DETROIT  COPPER   (M  funnel   connect. 

tag  West  Yankee  shaft  with  orebodles  explored 
by  churn  drills  in  Corona.!..  Hill  struck  orcbody 
now     being     tested    by    churn     drills, 

Maricopa    County 
GOLD    BAR    MINES    CO      (Wickenburg)     New 
company,    backed    by    Pittsburgh    capital,    to    re- 
open   old   O'Brien   mine,   near   Wickenburg.     Now 
lipped  with  good  buildings  and  12  stamp  Nlssen 

mill.       Mill     will     not    he    started    until     new     Bhaft 
is    sunk     to     600-ft.     level        Active     d 
has   begun.     T.   II.   .lenks.   manager. 

Mohave  County 

OATMAN  SYNDII   vn     ...     Di  relopinent 

resumed   by   prospecting  along  rein. 

CUSTOM   Mil. I.  ..t  Chloi    I     '         I istructed 

under  management  -i   Frank  st.tTc.      ]■■ 
include  flol 

Tom   REED   (Oatman)     Red  I  loud 
.-.it    penetrated   9   ft.   of  vein.    115  ft    from  shaft. 
mil  Cootwall  not  yet  reached. 

GOLD    DUST    (Oatman)     On    i    level,    800 

ft.   northwest   of  shaft,  a   30  fl 

14-ft.    orebody.       Engineer    .-'mi. lies     -.11.000    tons 

ore   blocked    out    In    property 

OATMAN        UNITED  Property 

and  shaft  sinking   being  pushed  to  reach 
.■  I.     A  60-hp.  compret  sor  en   route  from 

Kingman    will    9 "  drills. 

Yavapai  County 
NEW     STATE     l  IT.  18  in.     »eln. 

assaying   high    in    gold. 
EWING     &     HOOKER 
■  in '1 


HARRi     BAUSEN     GROUP     (Jerome)— F.    M. 

Winter.     ..f     Phoenix,     has     taken     over    and     will 
develop 
PITTSBURG  -  JEROME      (Jerome)       Southwest 
penetrated    12    tt     copper    <>r<-.      s     s 
Ballard,    manager. 

VERDE    MONSTER    (Jerome)     New    promotion 
of    Charles    P.    .M\.ts,    ..f    Los    Ang-hs.    to   develop 
Black    Warrior   group.    S    mi,    n..rth    of    I 
ALVARADO      OROI  I'      (Con  B 

taken  over  by  New   Y.-rk  men:  extensive  develop 
ment     planned,     including     new      reduction     plant 
UNITED    VERDE    EXTENSION    (Jeroi 

have    recently  Itery    site 

■ 

JEROME    DAIS1    COPP1  i  New    or- 

ganlzatlon   ol    Ph. 

to    t.ik.     over    in    claims    situated    north    ..f    thi 
Arkansas  I 

ARKANSAS    A    ARIZONA     I  Ii 

mim     tt..\  i.     elected    pi  esldent ;    H.    N 
ii      '       i 
»     H     Tlckner,    director,    all    ol    Nt 
..   Curb 

CALIFORNIA 
Amador   County 
KENNEDY      (Jackson)     The     mine's     Mist  aid 
team,    which    won    first    prize     the    silver    tropin 
cup    at    the    recent     lin-et    at     Sacri 

In    addltl  I     i"    E     C     n 

of    the    Kennedy    Mining    and    Hilling 

Co       The    team    is    composed    Ol    G.    Ireland.    \VII 
berty,    II.    Stewart,   A     '. 

fardonl,    J.    BUI,     i     '     ionics       In       I 

these  prizes  the  California  Metal  Product 

elation  paid  a  casl 

a     gold     medal     to     each     inber.       Tin 

team,  which  won  first   pri 

ir  ago,  was  third  this  ye  ir 
much  disappointed,  is  drilling  hard  f. 
test. 

Inyo    County 

SODA  ash.  recovered  from  0 

on    Southern    Pacific    in    Sept. 
nearly     1,009     tons        Tol   ' 
- 
rloads    of    in    tons    < 
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LUCKY  JIM  (Darwin)— New  flotation  plant 
said  to  be  in  successful  operation.  Mine  supplies 
are  hauled  in  by  motor  truck  from  Keeler,  dis- 
tance 25  mi. 

CERRO  GORDO  (Keeler)— Shipped  in  Septem- 
ber about  1,000  tons  of  zinc  ore  and  250  tons 
lead  ore;  144  carloads  of  slag  added  to  the 
month's  shipments  made  a  total  of  269  narrow- 
gage   cars. 

ESTELLE  (Keeler)— Drifting  on  first  of  five 
veins  cut  by  the  7.O00-ft.  Troeger  tunnel  ;  high- 
grade  silver-lead  ore  recently  opened-  Property 
south  of  old  Union  mine  ;  ores  contain  silver,  lead, 
copper,  gold  and  zinc.  Roy  C.  Troeger,  superin- 
tendent. 

TUNGSTEN  MIXES  (Bishop)— Shaft  completed 
in  August  on  Little  Sister,  connecting  surface 
with  lower  tunnel,  now  used  as  chute  for  ore 
from  surface  gloryhole.  Large  surface  deposit 
will  be  quarried  into  shaft  and  trammed  through 
tunnel  and  on  surface  track  by  electric  motor 
to  mill.  New  Deister  table  added  to  four  con- 
centrators of  mill  equipment,  which  will  be  in- 
creased to  a  total  of  12  tables,  including  Deister, 
Isbell  and  Wilfley  types.  Concentrator  house 
30x100  ft.  will  be  added  to  the  mill   building. 

Tuolumne  County 

DRILLING  CONTEST  at  Jamestown  on  Labol 
Day  won  by  Payton  and  Burbank,  of  Amador 
drilling  3012 ',,i  in.  in  15  min  Lumsden  brothers, 
of  Big  Oak  Flat,  drilled  301,/16  in.  in  the  same 
time.  In  mucking  contest,  E.  Costella  shoveled 
one  ton  of  rock  in  3%  min.  Earl  Barron  shov- 
eled one  ton  in  3  min. 

BUCKEYE  (Sonora) — Miners  to  whom  wages 
were  overdue  have  received  50^4  with  promise 
of  the  remainder  within  60  days.  Reported  prop- 
erty will  be  reopened  by  New  York  men. 

STREET  (Tuttletown)— Headframe,  hoist  build- 
kig  and  compressor  building  recently  destroyed 
by  fire,  which  also  burned  timbers  in  shaft 
to  depth  of  60  ft.  Reported  that  mine  will  be 
unwatered.  equipment  rebuilt  and  operation  re- 
sumed.     Richard    Kinsman,    of    Oakland,    owner. 

COLORADO 

Boulder   County 

KEYSTONE        MINING        AND        REDUCTION 

(Boulder)— Building   50-ton   mill. 

LIVINGSTON  (Sugarloaf)— Latest  cleanup  at 
milling  plant  brings  present  production  for  year 
up    to    $50,000. 

NELSON  MINE  (Ward)— Operated  by  crew  of 
three,  made  production  of  8V2  tons  tungsten 
concentrates    during    month    of    September. 

Clear  Creek  County 

TEK  MINING,  MILLING  AND  LEASING  (Idaho 
Springs) — Shoot  of  bold-silver-copper  ore  opened 
in  main  tunnel  level  while  driving  to  cut  cross 
vein.  Tunnel  will  be  advanced  500  ft.  farther 
to  cut  second  cross  vein.  Mine  equipped  with 
10-stamp  mill,  modern  mine  plant  and  hydraulic 
power    plant. 

Lake  County 

WESTERN  ZINC  OXIDE  (Leadville)  —  Con- 
struction of  four  furnaces  completed  recently. 

LEADVILLE  UNIT  (Leadville)—  U.  S.  S.,  R.  & 
M.  Exploration  Co..  will  retimber  the  525-ft.  Jamie 
Lee  shaft.  Intend  to  sink  300  or  400  ft.  into 
the  white  limestone,  where  approximately  2.000 
ft.  of  exploratory  work  is  contemplated.  Will  in- 
stall double-drum  electric  hoist,  with  capacity 
of  5,000  lb.  at  rope  speed  of  400  ft.  per  min. 
H.  S.  Lee,  manager. 

La    Plata   County 

VALLEY   VIEW    (La    Plata)— Flotation   process 

being    installed    in    new    milling    plant.      Several 

strikes    of    high-grade    gold-silver    ore    reported 

made    in    district    lately. 

Ouray    County 

REVENUE  (Sneffels) — Property  acquired  bv 
St.  John  Mining  Co. 

UMBO  (Ironton)— Car  gold-silver-lead  ore 
shipped  recently  by  lessees  netted  $60  per  ton. 

CAMP  p.IRD  (Ourav)—  New  tunnel  now  in 
2. ns-,  tt      Will  be  driven  total  distance  of  10.700  ft. 

MOUNT  HAYDEN  (Ouray)— Milling-grade  ore- 
shoot    3    ft.    wide    opened    in    development    work. 

GOVERNOR  (Ouray)— Shoot  of  high-grade  gold 
quartz  several  inches  wide  opened  in  this  Sneffels 
mine.     Talc  streak  beside  quartz  also  high  grade. 

CROWN  PRINCE  MINING  (Ouray) —Reorgan- 
ized ami  money  raised  to  complete  milling  plant. 
Property  just  below  town  of  Ouray  and  mill  on 
railroad. 

ST.  PAUL  (Ironton)— New  oreshoot  18  ft.  in 
diameter  opened  in  this  Red  Mountain  property. 
Ore  occurs  in  chimneys  and  chief  value  is  in 
copper  and  silver  contents.  Last  shipments  netted 
$800   per   car.      Crew    of    18    men    employed. 

MOUNTAIN  TOP  (Ouray) —Machinery  for  new 
mill  received.  Plant  will  be  unique  in  milling 
practice  as  it  will  be  built  under-round  900  ft. 
from  tunnel  portal.  This  will  permit  winter 
work  without  interference  from  deep  snows  and 
snow  slides.  Large  tonnage  milling-grade  ore 
developed. 

SUMMIT  COPPER  MINING  AND  MILLING 
(Ironton) — Development  commenced  in  Koehler 
tunnel    to    open    San    Antonio    property    at    Red 


Mountain.  Force  of  10  men  repairing  tunnel 
and  placing  underground  equipment  in  condition. 
John    F.    Roper,    manager. 

Park    County 
BLACK    CLOUD     (Alma)— Four-foot     vein    as- 
saying  well    in   gold,   silver   and   lead   opened   re- 
cently.    Preparations  for  winter  work  under  way. 
Property  near  London  mine. 

San    Juan    County 

FRANK  WALLER  (Animas  Forks)— Lessees 
Hayti  &  Boss  have  opened  3-ft.  vein,  assaying 
0.5    oz.    gold    and    70    oz.    silver    a    ton. 

GREEN  MOUNTAIN  (Silverton)— A.  W  Har- 
rison and  associates  have  obtained  options  on 
Pride  of  West  and  Green  Mountain  mines,  and 
will  treat  ores  in  Green  Mountain  mill,  which  is 
being   overhauled    and    repaired. 

Summit  County 

BLUE  FLAG  (Breckenridge) — Stated  company 
will  resume  operations  on  its  Colorado  properties 
at    Breckenridge    and    Cripple    Creek. 

PIONEER  CONSOLIDATED  (Breckenridge)  — 
New  tunnel  being  driven  and  old  workings  re- 
paired.     Mill    will    be   running   to    capacity    soon. 

EL  DORADO  (Breckenridge)— Crosscut  tunnel 
being  driven  to  cut  vein  at  depth.  Mine  equipped 
with  compressor,  machine  drills  and  milling  plant. 

COLORADO  METALS  (Silverton)— Car  high- 
grade  tungsten  concentrates  shipped  recently  to 
New  York  City.  Ore  produced  from  Dawn  of 
Day  mine  and  treated  at  Yukon  mill.'  Louis 
Schafer,   manager. 

WILFLEY  (Kokomo)— Carload  of  zinc  sulphide 
ore  shipped  to  new  mill  of  Colorado  Metals  Sep- 
aration Co.,  at  Breckenridge.  If  tests  are  suc- 
cessful, large  tonnage  of  similar  ore  will  be 
shipped  from  this  and  other  mines  in  Kokomo 
district. 

NEW  PLACER  MINE  in  Breckenridge — portions 
of  Washington  and  Pittsburgh  ground — has  been 
leased  by  Denver  men  and  hydraulic  equipment 
will  be  installed.  Survey  now  under  way  for 
pipe  line  from  Indiana  Gulch,  a  distance  of 
seven  miles. 

MUTUAL  CORPORATION  (Kokomo)— Vein  10 
ft.  wide  with  1  -ft.  shoot,  assaying  40  oz.  silver, 
opened  in  this  Jacque  Hill  property.  Ore  also 
assays  well  in  gold  and  lead.  Crosscut  tunnel, 
now  in  330  ft.,  being  driven  to  cut  Gold  Queen 
vein    at    depth    of    250    ft. 

TONOPAH  PLACERS  CO.  (Breckenridge)  — 
Testing  area  south  of  Gold  Pan  placer.  New 
dredge,  larger  than  those  now  operating,  may  be 
built  for  this  ground.  No.  3  dredge  recently 
cut  through  apex  of  large  silver-lead  vein"; 
thought  to  be  extension  of  vein  on  New  York 
group. 

PUZZLE  LEASING  CO.  (Breckenridge)— New 
machinery  to  be  installed  at  shaft  and  sinking  to 
500-ft.  level  started  at  once.  In  level  from  this 
shaft  below  tunnel  level  1,000  ft.  of  new  devel- 
opment work  opened  shoots  of  good-grade  bad  and 
zinc  ore  assaying  well  in  gold  and  silver.  After 
an  examination  by  Forbes  Rickard.  it  is  stated. 
Bulkley  Wells,  manager  of  Smuggler-Union  Min- 
ing Co.,  Telluride,  Colo.,  has  become  intersted 
and  has  assumed  management. 

Teller  County 

PORTLAND  (Cripple  Crek)— Oreshoot  500  ft. 
long,  10  to  40  ft.  wide,  with  fair  gold  content, 
reported  opened  on  lowest  or  1,950-ft.  level 
recently. 

GRANITE  (Cripple  Creek)— Rich  oreshoot 
opened  on  1,400-ft.  level.  Another  shoot  discov- 
ered on  1, 500-ft.  level  of  Bobtail  vein,  which 
extends  into  Portland  territory. 

DELAWARE 

WORTH  BROS.,  who  sold  their  Coatesvllle, 
Penn.,  plate  mills  to  Midvale  Steel  and  Ord- 
nance Co.  about  a  year  ago,  will  build  $10,000,000 
plant  on  Delaware  River.  6  mi.  below  Marcus 
Hook  and  8  mi.  above  Wilmington. 

IDAHO 
Shoshone  County 

EMPIRE  COPPER  (Enaville)— Mill  capacity  to 
be  increased  from  150  to  300  tons  daily.  Ma- 
chinery already  ordered.  Now  shipping  three 
cars  concentrates  weekly  to  Trail  smeltery,  which 
averages  18.5%  copper.  Company  employs  about 
60  men. 

RAY-.TEFFERSON  (Wallace)— Will  be  greatly 
benefitted  by  new  branch  of  O.  W.  R.  &  N.  R.  R'. 
started  building  up  Beaver  Creek.  Test  runs 
made  with  new  400-ton  mill  reported  satisfactory. 
Pending  railway  completion  shipments  will  be 
■    ,1     by   motor  trucks, 

BUNKER  HILL  &  SULLIVAN  (Kellogg)— Grad- 
ing for  smeltery  buildings  completed  and  concrete 
in  place.  11  w  R  &  N.  R.R.  is 
installing  sidings  from  main  line  at  Sweeny. 
Active  building  construction  begins  soon  with  de- 
livery of  materials  from  storage  at  Kellogg. 

HKi  I. A  (Burke)  — Milling  150  tons  daily  at  Gem 
mill  and  300  tons  at  Federal  mill  Winn  200- 
ton  addition  to  its  own  mill  is  completed.  Federal 
plant  will  probably  be  retained.  Gross  income 
for  six  months  ended  June  30.  1016.  was  $1,082.- 
587.  on  which  net  profit  was  $766. SS7.  or  sjn  I  :", 
more    than    for    entire    year    of    1015. 


MICHIGAN 

Copper 

1916  COPPER  PRODUCTION  for  Lake  Superior 

district,    according   to    local   estimates,    will    reach 

2SO.000.OOO     lb.,     scarcity     of     labor     preventing 

greater  production. 


AHMEEK  (Ahmeek) — Developing  second  fissure 
vein  which  miners  claim  will  prove  as  good  as 
first  developed  by  No.   2  shaft. 

CALUMET  &  HECLA  (Calumet)— Considerable 
50-lb.  copper  rock  recently  sent  to  stamps  from 
lateral  extensions  into  territory  previously  re- 
garded of  doubtful  value.  Flotation  process  plans 
under  consideration. 

Iron 

ON  MARQUETTE  RANGE  annual  report  of 
Inspector  of  Mines  f^r  year  ended  Sept.  30,  shows 
13  men  killed — the  best  showing  of  any  year  for 
some  time  past.  There  are  116  mines,  of  which 
only  33  are  in  operation.  Men  employed  under- 
ground. 3.332  ;  on  surface,  1,578.  Number  of 
fatal  accidents  per  1,000  men  employed  was  2.58. 

CASTLE  (Wakefield)— Shaft  sunk  to  19th  level 
Pump  station  now  being  cut.  Two  500-gal.  electric 
pumps  to  be  installed. 

TRADERS  (Iron  Mountain) — Stripping  about 
completed.  Contract  let  first  for  removal  of 
50,000  cu.yd,  later  increased  to  100,000  cu.yd. 
Ore  will  be   shipped  until   close  of   navigation. 

SECTION  16  (Ishpeming) — New  engine  house 
about  completed.  Hoist  already  installed.  Four 
4-ton  electric  locomotives  to  be  put  underground 
on  two  main  levels  and  two  2-ton  locomotives 
on  surface  trestles.  New  steam  engine  and  a 
100-kw.  generator  installed.  All  electric  wiring 
completed. 

MISSOURI 

Joplin    District 

HURRY'  UP    (Webb  City)— Enlarged  its  Portia 

plant    at    Galena    and    restarted    operations    after 

three   weeks'   shutdown. 

J.  B.  S.  (Joplin) — Getting  good  "chunk  lead" 
in  shallow  ground.  56  ft.,  on  Aylor  land,  4  mi. 
east  of  Joplin.      New   field. 

TWO-FORTY"  (Picher.  Okla.) — Started  drilling 
on  240-acre  tract  directly  east  and  adjoining 
Picher    Lead    Co.     developments. 

F.  R.  COOK  (Springfield)— Paid  $60,000  for 
lease  on  1,115  acres  of  mineral  land  4  mi.  north 
of    Commerce,    Okla.,    and    will    develop. 

TULSA  (Joplin)— Building  mill  on  Haggerty 
tract  in  South  Joplin.  Working  good  run  at  »5 
ft,    but    main    body    lies    at    165    ft. 

McDONAI.D  (Webb  City)—  Have  sunk  shaft 
through  35  ft.  of  rich,  soft  ground  ore  and  will 
be  drifting  soon.  Property  is  close  to  former  big 
soft-ground   producers. 

OSAGE  (Carthage) — Encountered  ore  in  new 
shaft  at  1S4  ft.  Company  headed  by  Dr.  Charles 
Powers,  pastor.  First  Methodist  Episcopal  Church, 
South,  at  Springfield. 

LLTCKY  STAR  (Joplin) — Opened  up  rich  run 
of  blende  in  mine,  in  which  Ohio  capitalists  sunk 
considerable  money  in  1909.  Former  company 
was  working  just  over  ore. 

BALTIC  (Duenweg) — Former  rich  producer,  vir- 
tually worked  out.  leased  to  miners  for  pillar  pull- 
ing. Was  sold  for  $125,000  in  July.  1915.  and 
company    made    big   profits    over    cost. 

FIFTH  STREET  (Joplin) — Opening  up  good 
mine  on  Starr  land.  Plan  joining  with  C.  M.  & 
H.  Co.  in  erection  of  mill,  latter  company  to  work 
Glendale    shaft    on    Continental    land. 

EVANS-HALL-SOY'  (Duenweg)— In  driving  air 
drift  opened  face  of  rich  ore  8  ft.  high.  45  ft. 
wide,  in  sheet  ground  at  215-ft.  level.  May  be 
extension  of  O.  F.  &  L.  run.  short  distance  south- 
east. 

BARNETT-GROUNDS  (Duenweg)— Construct- 
ing 200-ton  calamine  mill  on  Burch  land.  Mill 
will  cost  $25,000  and  $14,001)  already  spent  in 
development.  Will  be  most  pretentious  calamine 
property   in   district,   Granny   excluded. 

FREEMAN-BARNETT  (Duenweg) — Good  shal- 
low lead  ground  opened,  making  output  of  100 
tons  in  week.  In  another  shaft  on  lease  the 
company  now  sinking  in  sheet-ground  blende  c  re. 
which    will    be    worked    after    lead    is    exhausted! 

W  M.  SHERIDAN  (Picher.  Okla.)— Has  let 
contract  for  300-ton  mill,  to  be  erected  on  develj 
oped  tract  west  of  Picher.  Company  had  long 
fight  with  water,  but  now  has  two  shafts  in  good 
ore.      Mill   to   be   completed   in    90   days. 

COAHUILA  LEAD  AND  ZINC  (Webb  City] 
Mo  )— Overhauling  mill  No.  1  at  Porto  Rico  and 
installing  new  '  jigs,  bringing  capacity  up  to 
900  tons  per  day  by  Nov.  1.  Tramway  from 
Held  shaft  to  Carthage  mill  is  completed;  about 
500  tons  per  day  will  be  handled. 
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MONTANA 
Beaverhead  County 
BEAVERHEAD-ALBERTA   CO.    (Dilloi 
|ng  tor  oil  '.i  ml,  south 
Cation       Now    down     

Carbon    County 

MONTANA  COAL  ANIi  [RON  CO.  (Washoe)  — 
Coal  mint'  in  Bear  Creek  district  compelled  to 
suspend  i"i*  Beveral  weeks;  fire  destroyed  tipple, 
Bept   -l 

Granite   County 

GRANITE  HI  METALLIC  (Phllipsburg)— 
J.  P.  Meyer,  of  St,  Louis,  elected  president  of 
company  to  succeed  1.  M  Rumsey,  Jr.,  who  re- 
tired from  management  on  account  of  Illness. 
Company's  mines  near  Phllipsburg,  large  produc- 
ers of  rich  silver  mi'  in  past,  are  still  in  the  list 
nf  regular  producers  Extensive  new  development 
being  carried  out  at  mines  t"  open  up  new  ore 
n  serves. 

Mineral    County 

IXTERMOUNTAIN  COPPER  (Superior)— 
Tin.'  100-ton  mill  is  in  operation.  Reported  more 
than  three  years'  ore  supplj  developed  in  old 
Amador  urine.  Edward  Evans  and  Oscar  Nord- 
qulst  were  recently  elected  president  and  gen- 
eral  manager   respectively 

Silver  Bow  County 

EAST  BUTTE  (Butte)— Plans  to  explore  prop- 
erties down  t"  2,200  level.  So  far  in  1916  com- 
pany lias  produced   12.043.860  lb.  of  copper. 

BUTTE-DULUTH  (Butte)— Plant  expected 
ready  by  Oct.  IS  for  operation,  and  leasing  com- 
pany plans  mining  500  tons  per  day  by  end 
of  year 

BUTTE  &  SUPERIOR  (Butte)—  Owing  to  nec- 
essary repairs  to  old  shaft  during  August,  out- 
put of  zinc  in  concentrates  fell  from  normal 
16.000.000  to  10,000.000  lb.  Conditions  again  nor- 
mal With  new  shafts  completed  in  a  fen  months 
shutdowns  due  to  shaft  troubles  will  cease. 

BUTTE  &  GREAT  FALLS  (Butte) — Exploration 
work  by  diamond  drills  on  Rio  Tinto  and  Snow- 
drift claims  recently  acquired.  Will  drill  to 
depth  of  1,000  to  2,000  ft.  Veins  intercepted  in 
crosscut  on  500  level  show  zinc  and  lead.  Water 
encountered  in  Dewey  vein  on  that  level  now  be- 
ing handled  without  difficulty. 

ANACONDA  (Butte) — Lexington  mine,  for  some 
time  developed  by  Anaconda  for  zinc  ores,  will 
be  sold  at  auction  in  Butte  on  Nov.  1.  Sale 
a  formal  step  in  final  disposition  of  assets  and 
cash  distribution  to  stockholders  of  Atlantic 
Mites  Co.,  former  owner.  Anaconda  offered  price 
for  property,  which  will  return  to  stockholders 
>25i>.iinii    cash    originally   in    treasury. 

TUOLUMN'E  (Butte)— Development  work  in 
eastern  section  district  making  rapid  progress. 
Within  30  days  regular  shipments  of  ore  will 
probably  be  made  from'  properties,  including 
Butte  Main  Range  and  Colusa-Leonard  Extension. 
At  latter  mine,  new  hoist  being  installed  after 
which  unwatering  will  begin.  At  Main  Range, 
crosscut  on  Too  level  will  be  carried  1,200  ft. 
to  south  side  line,  where  Anaconda  company's 
adjoining  Tropic  mine  is  producing  ore  from 
slopes    betwen    500    and    Tim    levels. 

NEVADA 

Esmeralda  County 

CRACKER  JACK  (Goldfleld)  shaft  being  re- 
timbered  to  120-ft  level  where  laterals  will  be 
driven  to  pick  up  extension  of  oreshoot  encoun- 
tered on  120-ft.  level.         -    . 

SILVER  PICK  (Goldfleld)— Shaft  down  about 
910  ft.;  will  be  continued  to  shale-alaskite  con- 
tact. At  tliis  point  a  west  crosscut  will  be  driven 
to  develop  wins  disclosed  t>3  recent  core  drill- 
ing   west    of    shaft. 

GOLDFIELD  CONSOLIDATED  (Goldfleld)— 
Pinal  report  for  August  shows  net  realization  "f 
$18,211.10  from  treatment  of  it. i  tons  De- 
Creased  tonnage  result  of  delays  incidental  to 
conversion  "f  plant  to  flotation  treatment.  Total 
operating  costs  $7.04  pel  ton;  1,664  ft.  of  de- 
velopment done  at   $8  39  per  tt 

GREAT  BEND  (Goldfleld)  East'  drift  on  300- 
ft.  level,  incline,  penetral  id  iO  tt.  in  second  ore 
shoot,    yielding   assays   from    a    fevt    oun 

"toss   a   width   from    1    to   3   ft.      Recent 
carload  shipment    assayed   about    Sill   per  ton.     East 

drift  out  150  ft.,  showing  -'  ft.  shipping  ore. 
West  drift   pen,  tr.it' d   tut1'        I  pbell,  sup- 

erintendent 

Humboldt  County 

PACKARD    NORTH    EXTENSII 
Development     by     company     discontinued;     lease 
given   to    Kromer    &    Hogi 

ROCHESTER  mines  (Rochester)— Plans  to 
erect  aerial  tram  from  mine  to  mill  having 
capacity  of  25  tons  pi  r  I  ur  and  length  of 
12.017    ft.      Survey    completed. 

SEVEN         TROUGHS         COALITION  (Seven 

Troughs) — Damage  repaired  in  recently)  flooded 
workings  and  regular  operations  resumed  at 
mine  and  mill. 


NEVADA    PACKARD     (Lovelock)     During    first 
ol    September,    mill    ti 

averaging  aboul    $ t  ton      nullum 

dipped. 

Nye  County 

TONOPAB   ORE    PR 

S'l't     .; 

compared     with      " 

Producers   were       I p  b    B 

Tonopah   Extent  ion.  2,2011  .  Tonoi 

Jim  Butler,   1,200  , ;   Halifax,  212  ; 

Rescue-Eula,    212 ;     Mldwas ,     28 ;     ml 

leasi       1  17   tons 

JIM   BUTLER   1  Dbno August  profit  $24,296 

from   treatment    of    1   .  ;..-  nipped   to 

the    Belmont     plan't     .it     M 

MIZPAH   EXTENSION 

to  nortl 1,140  ti    level  and  I<  on  1,  IO0  fl 

level.     Property   b  It  pah  Min- 

ing   Co.    ini'i  1    ■•   11  kin      opl Ion, 

TONOPAB      EXTENSION      (Tonopah)     August 
profit    was    $64,506    from    treatment    of    9,247    drj 
tuns   of   ore       Bullion    production    wt 
oz.    gold    and    168,878    Ol        llvet        Sinking    Victor 
shaft  continues  ;  now  d  10  ft. 

TONOPAH        BELMONT        (1 pah)     August 

profit.    $'.t2.ii  a;  a:    i'i.'Im    M nt    1 

Bullion   production   2.2:12:17   oz    gold    ind    199,445 

oz.  silver.     Company  started  t 

End    company's    ground    as    preliminary    to    fur- 
ther    exploration.       Additional     drill     will 
operation  soon. 

NEW    JERSEY 

AT  BAYONNE  employees  of  Tidewater  oil  Co. 
are  on  strike  Riots  occurred  Ocl  11  and  union 
leaders  that  evening  voted  to  call  strikes  in  plants 
of  International  Nickel.  General  Chemical,  Pacific 

Coast     Borax,     and    Edible     Products    ipanles. 

Bergenporl    Chemical    Co.    and    some    otht 
ard    Oii    subsidiaries,    posted    n 
plants    would    he    "closed,   until    turtle  1 
Total  of  about  11,000  men  affected 

NEW    MEXICO 
Grant    County 
BONNEY    (Lordsburg)— TJnwatered 

to    lire. ik    ore    on    4th     level, 
HANNOVER-BESSEMER 
new   Ion-ton  elctrostatic  mill  progressing  satisfac- 
torily. 

Sierra   County 

LADY     FRANKLIN      (Kings! 

driving  two   tunnels 

EMPIRE    ZINC    I  Kingston  I      Making 
ical   survey   of    Kentucky    Mountain  .   William   Mc- 
Donald   driving    Greer    tunnel    on     800-ft.     level. 

TEXAS 

FREEPORT       SULPHUR        (IV 
pumping     plant      about      completed ;     total     daily 
capacity  expected  to  bi    aboul    1 ,200 

UTAH 

Juab  County 

TINTIC  SHIPMENTS  for  September  750  ears,  or 

about   37, ton  ,  1  :  mpared   to 

in   August      Di 

Consolidated.      Iron      Bloss ind      Centennlal- 

Eureka.    largest    si 

MAY    DAY     (Eureka) 
tunnel    level;   thought    to   be   continual 
mined  above. 

TINTIC  STANDARD  (Eureka)  -Extra  shift  to 
be    put    on    to    develop 

opened       Fan    for    ventilation     to    be    installed 
shortly. 

DRAGON    <  ONSOLIDATED    (Silver  CI 
development    to    I 

'    shipments  Wei 

IKON  BLOSSOM  (Silvei  City)  What  appears 
lit  pot-tan' 

shipping  grade  down  almost  to  1,300  level.     Drttt- 
ing     on     1,700     to 
tension  ol   -  d        1 

dally    allowed    by    sm 

Piute    County 

ARROWHEAD 

nor   mine,   near    A 

Two    tjuartz    veins     i    to    14 

gold.     Tunnel    I  1    t>i    d 

Bonds   amoun 
finance    development.       11      D      1 

Utah  County 

BAY  STATE   (American   F 
ft;    and    .hit"    -  from    near    face. 

George  Tyler,  manager. 

MINERAL    FLAT     (Amerl  ;        '     Tunnel- 

in  2  100  ft.— being  put  In  shape  tor  further  drtv- 

t,,  ; tt  .  and   '  ■  ',nd  west- 

■ 


WISCONSIN 
M    (    A     (Platl 

■ 

BORNE     in..". 
II 

r.i  in  1,11.11   IE    (Platl 

owners. 

CANADA 
British  Columbia 

apart. 

IVANH"  One  hundred  ton  mill  r. 

Ontario 
BOSS    [Pore  1. ion, 1   drilled 

McINTYRE     1 

'     ■"    BOO    tons    dally. 
PETERSON    LAKE    (Coball       B       round   some 

LITTLE    Nll'lssiNc.     (Cobalt)     Blgl 
in.    vein    encountered    on    I00*f1 

si  Til  MACHEB      (Seoul  of     sul- 

phldes  showing  free  gold  struck 

apex    (Porcupine)     Secured   funds   for  devel 
opment  by  issue  ol 
.-ration. 

THOMAS-HANNAH      ■  I  tract     let 

for   s.-veral    tholU    I  drilling   "ti 

this  claim. 

HI  RTON     (Munro)     I  onto 
diamond  drilling      NVw    vein   carrying 
found  on  surface 

DAVIDSON    '  Porcupini  I     1  ill    new 
2    ft.    wnl. 
let    to    sink    .sh.it  t    inn    II 

NOVA     SCOTLa      [1    I    ItJ 
i  elns  mi.  - 

111  RD  claims  (Klrkland  Laki  1     La 
solidated   has   taken    optii 

uth    of    the    Tough    Oakea. 
BELLELLEN 

f    2To    ft.    In    a 
winze    and    also    in    .i- 

AIIAN  i' 
from    sale    of    stock,    will 
sink  shaft   from 

mi  1. 11    hakes    (Klrkland    1. 
during  August  and  September   w 

n  milled 

HOLLINGER      iTiiiui.  1 
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!arllet  Report 


Metal  Markets 

NEW    YORK— Oct.     II 

All  of  the  metal  markets  were  strong  last  week, 
copper  scoring  a  substantial  advance.  Lead  was 
very  firm,  but  at  unchanged  prices.  Spelter  ad- 
vanced sharply  on  speculative  buying,  but  weak- 
ened upon  the  failur 
materialize  so  much  s 

Copper,  Tin,  Lead  and  Zinc 

Copper — There  was  somewhat  larger  business 
than  in  the  previous  week,  our  reports  amounting 
to  23,250,000  lb.,  compared  with  about  20,000,000 
lb.  in  the  previous  week.  The  bulk  of  the  busi- 
ness was  taken  by  a  lew  agencies,  others  failing 
to  participate  broadly  in  the  business,  for  one 
reason  or  another.  Right  from  the  beginning  of 
the  week  prices  exhibited  an  advancing  tendency. 
this  being  apparently  a  belated  reflection  of  the 
extraordinarily  strong  statistical  position  On 
Oct.  7  important  business  was  dime  at  27V£c,  r.  t. 
for  January-March  delivery.  Having  made  sales 
at  that  figure,  certain  of  the  largest  agencies 
advanced    their    asking    price. 

The  shock  received  by  all  markets  from  the 
submarine  exploits  off  Nantucket,  which  the  news- 
papers reported  on  Oct.  9,  killed  business.  Prac- 
tically  all  of  the  business  done  during  the  last 
week  was  concentrated  in  the  three  days,  Oct. 
5-7.  During  that  time  there  were  a  few  sales 
for  export,  but  the  great  bulk  of  the  business 
was  for  domestic  account.  Wire  drawers  were 
large  buyers.  By  far  the  major  part  of  the  busi- 
ness was  for  delivery  in  the  first  quarter  of  1917 
and  was  done  at  prices  ranging  from  26%c,  net 
cash.  New  York,  at  the  beginning,  to  27  %c.  at 
the  end  There  was  a  certain  volume  of  business 
done  with  belated  consumers  for  prompt  delivery 
at  29c.  r.  t..  and  there  was  some  for  December 
delivery  at  28c,  r.  t.  The  average  realized  on 
all  business  reported  was  27iR)27%c,  net  cash. 
New  York. 

The  steamship  "Strathdene"  sunk  by  German 
submarine  "TJ-53,"  carried  down  a  large  quantity 
of  both  copper  and  spelter,  which  it  is  figured 
must  be  replaced  immediately  in  this  market. 

Copper  Sheets,  base  price,  nominally  37^e.  for 
hot  rolled  and  38^0.  for  cold  rolled  for  delivery 
at  mill  convenience.  Earlier  deliveries  mainly 
..n  toll  basis. 

Copper  Exports  from  Atlantic  ports  in  Septem- 
ber are  estimated  at  29,803  gross  tons. 

Visible  Stocks  of  Copper  in  Europe  Sept.  30  are 
reported  as  follows  :  Great  Britain,  3,162  ;  France, 
2,634;  afloat  from  Chile,  1,575;  afloat  from  Aus- 
tralia, 3,000;  total,  10,371  gross  tons,  or  23,231,040 
lb.  This  is  a  decrease  of  1,297  tons  from  the 
Sept.  15  report. 

Tin — This  market  advanced  sharply,  especially 
in  the  spot  position,  owing  to  the  fear  of  inter- 
ruption of  imports.  Up  to  Monday  tin  for  future 
delivery  was  about  unchanged  in  price,  but  on 
Oct.  10  there  was  a  sharp  advance,  following  a 
big  rise  in  the  East.  A  large  business  in  tin  was 
done  in  this  market  right  through  the  week.  Tin 
for  future  delivery  opened  at  39%c,  rose  to 
to^c,  on  Oct.  10,  and  closed  at  40%c,  on  Oct.  11. 

Visible  Stocks  of  Tin  Sept.  30  were,  including 
tin  afloat  :  London,  7,320 :  Banka.  1,263 ;  United 
States  excluding  Pacific  ports,  7,609;  total.  16.192 
gross  tons,  which  is  1,850  tons  less  than  on  Aug. 
31,    but    1,001    tons   more    than    on    Sept.    30    last 

Lead — This  market  was  active,  there  being  a 
better  demand  and  an  increased  volume  of  busi- 
ness as  compared  with  the  previous  week.  Can- 
ada, South  America  and  Holland  were  buyers,  and 
there  were  inquiries  from  Russia,  with  prospects 
that  some  further  business  would  soon  be  con- 
summated in  that  quarter.  Prices  were  un- 
changed, but  were  very  firm.  The  statistical 
position  becomes  stronger  and  stronger  in  favor 
of  the  producers.  There  is  prospect  that  lead 
for  November  delivery  will  presently  become 
quite  as  scarce  as  October  delivery  is  now.  A 
contributory  factor  is  the  falling  down  in  output 
of  at  least  three  important  refineries,  which  oc- 
curred in  the  early  part  of  this  month.  The 
explanation  of  this  is  increasing  inefficiency  of 
labor. 

Spelter — The  improvement  that  began  last  week 
continued  through  Oct.  5  and  6,  when  a  sharp 
advance  in  price  occurred.  This  was  due  to 
speculative  buying.  On  Oct.  ."  the  market  for 
prompt  spelter  momentarily  touched  10c.  The 
advance  in  prices  did  not  have  the  expected 
effect  of  bringing  consumers  into  the  market  in 
a    broad  way,   discovering   which    some   producers 


took  what  consuming  business  there  was.  includ- 
ing some  from  galvanizers,  at  a  little  lower  prices. 
On  Monday  the  news  of  the  exploits  of  the  "U-53" 
produced  a  shock  that  killed  all  prospects  of 
business  and   the   market   became   distinctly  stale. 

Brass  special  spelter  is  cjuoted  at  10%c,  inter- 
mediate at  14@15c,  and  high  grade  at  15@16 
cents. 

Zinc  Sheets  are  in  steady  demand.  Base  price 
is  unchanged  at  $15  per  100  lb.,  f.o.b.  Peru,  111., 
less   8%    discount. 

Other  Metals 

NEW  YORK— Oct.    II 

Aluminum — Stocks  fm-  early  delivery  are  still 
very  scarce.  Quotations  are  65@67c.  per  lb.  for 
No.  1  ingots. 

Antimony  —  This  market  became  distinctly 
stronger  through  the  development  -of  a  demand 
which  resulted  in  large  business,  upward  of  l.ouii 
tons  being  reported  done.  We  quote  ll%(u>12%c. 
per  lb.,  New  York. 

Quicksilver — This  market  advanced  further,  on 
good  demand  and  small  supply.  We  quote  $80 
per  flask.  San  Francisco  reports,  by  telegraph, 
§74@75,    market    firm. 

Nickel — Demand  and  prices  steady  at  45(5>50c. 
per  lb.  for  ordinary  forms,  with  5c.  premium  for 
electrolytic. 

Minor  Metals — Current  ([notations  for  Bismuth 
are  $3.15(5)3  30  per  lb.,  New  York— Cadmium  is 
quoted  at  $1.3001.50  per  lb— Cerium,  electro- 
lytic, is  sold  at  $8@9  per  lb.— Cobalt  Metal  is 
quoted  at  $1.25  per  lb. — Magnesium  is  steady, 
with  sales  at  $3.50(5)3.75  per  lb.  for  99%  pure — 
Selenium  is  from  $3  up  to  $5  per  lb.,  according 
to    size    of    order. 

Gold,  Silver  and  Platinum 

NEW    YORK— Oct.    II 

Gold  in  the  United  States  Oct.  1  is  estimated  by 
the  Treasury  Department  as  follows  :  Held  against 
gold  certificates  outstanding.  $1,704,948,269;  in 
Treasury  current  balances,  $275,579,465  ;  in  banks 
and  circulation,  $655,481,834;  total,  $2,636,009,- 
568.  This  is  an  increase  of  $494,227,309  over 
Oct    1  last  year. 

Silver — The  market  is  steady  with  present  de- 
mand chiefly  for  coinage.  Recent  silver  shipments 
from  China  to  India  have  tended  to  firm  up  the 
exchanges  of  the  former  country.  Supplies  from 
this  side  have  shown  some  increase,  judging  from 
from   last  week's   shipments  to   London. 

Mexican  dollars  in  New  York  were  quoted  Oct. 
5  at  53® 56c.  ;  Oct.  6  at  53(5)56c  ;  Oct.  7  at  52^(5) 
55%c.  ;  Oct.  9  at  52Vi<555%c.  ;  Oct.  10  at  52@ 
55c;  Oct.  11  at  52y8(« r>0%c.  Demand  and  supply 
have  both  been  light. 

Coined  Silver  in  the  United  States  Oct  1  is 
estimated  by  the  Treasury  Department  as  follows; 
Standard  dollars.  $568,270,319;  subsidiary  coins, 
face  value,  $189,869,616:  total,  $758,139,935.  Of 
the  standard  dollars  $485,162,915  are  held  in 
Treasury    against    silver    certificates    outstanding. 

Platinum — This  market  was  quiet,  the  demand 
having  become  rather  light.  However,  the  price 
holds  firmly.  We  quote  $89®  90  per  oz.  Irido- 
platinum  (hard  metal)  with  10%  iridium,  is 
quoted  at   $96, 

Palladium — Quoted  at  $75  per  oz.  Some  busi- 
ness. 

Zinc  and  Lead  Ore  Markets 

"latteville.  Wis..  Oct.  7— Quotations  of  the  dis- 
trict are  according  to  the  following  figures :  Base 
price  per  2,000-lb.  ton  for  material  assaying  60% 
zinc  is  $60  for  premium  ore  down  to  $50  for 
medium-grade.  For  material  assaying  80%  lead 
the  base  price  per  2,000-lb.  ton  is  $74.  Ship- 
ments for  the  week  were  2,654  tons  of  zinc  ore, 
153  tons  of  lead  ore,  and  721  tons  of  sulphur 
ore.  For  the  year  to  date  the  figures  are  96,590 
tons  of  zinc  ore,  3,428  tons  of  lead  ore,  and  23,- 
723  tons  of  sulphur  ore.  Shipped  during  week 
to  separating  plants,  2,621   tons  of  zinc  ore. 

Joplin,  Mo.,  Oct.  7 — Price  quotations  per  2,000 
lb.  :  Blende,  high.  $68  75  ;  60%  zinc,  premium  ure, 
$67  50;  medium  grades.  $ox'o  60  ;  low.  $60;  cala- 
mine, per  ton  40%  zinc,  $45?;  35;  average  selling 
price,  all  grades  of  zinc,  $60.99  per  ton.  Lead, 
base  price,  $75@80  per  ton  80%  metal  content  ; 
high  price,  $78.80;  average  selling  price,  all 
grades  of  lead.  $74.10  per  ton. 

Shipments  of  the  week,  blende.  8,500  tons  ;  cala 
mine,  425  tons;  lead.  950  tons.  Value,  all  ores, 
$614,740,  the  week;   $28,817,810  the  year  to  date 


Other  Ores 


Manganese  Ore — The  Steel  Corporation,  it  is 
reported,  has  closed  a  "contract  for  200,000  tons 
Brazilian  manganese  ore  for  delivery  through 
1917.  The  ore  will  average  48%  manganese.  The 
price  is  48c  per  unit  at  Rio  Janeiro.  At  current 
freight  rates  this  will  be  70@75c  per  unit  at 
Baltimore. 

Tungsten  Ore — We  quote  this  market  at  $17  per 
unit,  considerable  business  done. 

Antimony  Ore — There  was  some  demand  for 
small  quantities,  $1.10@1.25  per  unit  being  paid, 
according  to  grade  of  ore. 

SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

Oct. 

Sterl- 
ing, 

Ex- 
change 

Silver 

Oct. 

New 
York, 
Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don, 

Pen.. 

5 
6 

7 

4   7.569 

4   7509 
!    7.51.11 

675 
68J 
684 

32  i 
325 
324 

9 
10 
11 

4 . 7509 
4   7509 

i  r:.o'.i 

67J 
67J 

07; 

325 

32  A 

32; 

F  New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Oct. 

Electro- 
lytic! 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

5 
6 

7 
9 
10 
11 

26f 
©27 

26f 
(&27J 

27 
©275 

27 
0275 

27 

0-27: 

27 

®275 

39J 
40 
40 
435 
43 
425 

7  00 
7  00 
7  00 
7.00 
7.00 
7.00 

6  825 
<<i  ti  92; 

6.825 
@6  925 

6  825 
(.Ml  925 

6  825 
(a  0  92J 

6.825 
(■it)  925 

6  825 
@6  925 

9.375 

@10   (Kl 

9  40 

@9  80 

9.50 

@9  75 
9.50 

(...)  02: 

9  .50 
(..',1  62j 

9.50 
@9.92J 

The  quotations  herein  are  our  appraisal  of  the  aver- 
age markets  for  copper,  lead,  spelter  and  tin  bawd  on 
wholesale  contracts  for  the  ordinary  deliveries  of  the 
trade  as  made  by  producers  and  agencies;  and  repre- 
sent, to  the  best  of  our  judgment,  the  prevailing 
values  of  the  metals,  reduced  to  basis  of  New  York, 
cash,  except  where  St.  Louis  is  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars.  Electrolytic  copper  is  commonly 
sold  at  prices  including  delivery  to  the  consumers 
and  is  subject  to  discounts,  etc.  The  price  quoted 
for  copper  on  "regular  terms"  (r.t.)  is  the  gross  price 
including  freight  to  the  buyer's  works  and  is  subject 
to  a  discount  for  cash.  The  difference  between  the 
price  delivered  and  the  New  York  cash  equivalent  i| 
at  present  about  0.25c.  on  domestic  business.  Thv 
price  of  electrolytic  cathodes  is  0.05  to  0.10c.  below 
that  of  electrolytic.  Quotations  for  lead  represent 
wholesale  transactions  in  the  open  market  for  good 
ordinary  brands.  Quotations  for  spelter  are  for  ordi- 
ary  Prime  Western  brands.  Only  St.  Louis  price  is 
given,  St.  Louis  being  basing  market.  We  quote 
New  York  price  at  17c.  per  100  lb.  above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb. 
are:  St.  Louis-New  York  17c.;  St.  Louis-Chicago, 
6.3c;  St.  Louis-Pittsburgh,  13.1  cents. 


LONDON 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3  Mos. 

Spot 

Oct. 

Spot 

3  Mos. 

Spot 

5 
6 
7 
9 
10 
11 

120 

1205 

121 
123 

1235 

1165 
117 

1175 
119 
1195 

141 
142 

142' 
142 
142 

177'. 
1775 

17S 
181 

ISO 

178 
177J 

1785 
1815 
180J 

31 
30f 

303 
305 
30J 

54 
54! 

57 
56 
56 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  Copper  quotations  for 
electrolytic  are  subject,  to  3  %  discount.  For  conven- 
ience in  comparison  of  London  prices,  in  pounds 
sterling  per  2,240  lb.,  with  American  prices  in  cents 
per  pound  the  following  approximate  ratios  are  given, 
reckoning  exchange  at  4.80.  £15  =  3.21c.;  £20  = 
4.29c;  £30  =  6.43c.;  £40  =  8.57c;  £60  =  12.85c 
Variations,  £1   =  0.21  J  cents. 
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Iron  Trade  Review 

NEW    YORK— Oct.    II 

Tin-  chief  development  at  present  is  the  strength- 
ening of  the   plg-lron   market.     A   hear] 
lor   export    has   stimulated   domestic    buying    and 
made  prices  firmer.     Special  demand  is  for  basic 
pig.   but    foundry    is   also    in    request 

Pig  Iron  Production,  estimated  for  September 
,it  3,238,400  gross  tons;  nine  months  to  Sepl 
SO  at  29,360,100  tons.  Oet.  1  there  were  129 
Coke  .mil  anthracite  furnaces  in  blast,  with  total 
daily    make    of    106,600    tons. 

United  States  Steel  Corporation  reports  un- 
filled orders  Sept.  :;n  at  9,552,584  tuns,  a  decrease 
of   137,773   tons  during  September. 

PITTSBURGH— Oct.    10 


STOCK   QUOTATIONS 


Mm    K    III  III   \  IHINs      ..,„,,„,,. 


The  September  dec 


117.7  is 


in  the 
t's  unfilled  obligations  does  not 
represent  any  weakness  in  the  trade,  as  it  would 
have  been  possible  to  put  much  more  business  on 
til,-  luniks  The  mills  were  very  reserved  about 
booking  business  and  in  some  of  the  products  weir 
already  practically  filled  for  the  delivery  period 
they  were  willing  to  consider  In  tin  past  Pout 
months  the  net  decrease  En  the  corporation's  obli- 
gations represents  no  more  than  m 
production,  and  the  present  obligations  repre- 
sent a  tonnage  equal  to  seven  mouths  of  pro- 
duction. Fully  tar,  of  the  obligations,  or  as 
large  a  proportion  as  at  any  time,  is  in  the  form 
of  actual    specifications. 

Tlie  Phillips  Sheet  and  Tin  Plate  Co.,  the 
largest  independent  tinplate  maker,  has  an- 
nounced a  price  of  $6  per  base  box  for  tinplate 
for  the  first  half  of  1917  and  most  of  the  inde- 
pendents have  opened  their  books.  The  leading 
interest  will  open  its  books  for  both  sheets  and 
tinplates  within  a  couple  of  days.  The  tinplate 
price  is  the  highest  on  record.  Last 
price    was   $3.60. 

Steel  production  is  increasing,  the  w,  a t h . a  In  - 
ing  now  very  favorable,  and  this  month's  outpul 
will  probably  be  the  largest  yet,  but  there  is 
as  great  pressure  as  formerly  for  deliveries,  steel 
prices  are  advancing. 

For  several  months  railroad  buying  has 
amounted  to  practically  nothing,  and  a  resump- 
tion was  hardly  expected  until  prices  were  lower, 
but   there  has  been   a   definite   resumption. 

Pig  Iron — We  quote:  Bessemer,  $23;  basic, 
malleable  and  foundry,  $20 ;  forge,  $19.50.  f.o.b. 
Valley  furnaces,  95c.  higher  delivered  Pittsburgh. 


Ferroalloys 


Production  of  spiegeleisen  and  ferromanganese 
in  the  United  States  nine  months  ended  Sept.  30 
is  estimated  at  305,576  gross  tons,  an  increase  of 
148,489   tons  over  last  year. 

Ferrosilicon  is  unchanged,  high  grade,  $86@89, 
low  grade.   $31@41  at  furnace. 

Spiegeleisen  is  steady,  20%  quoted  at  $:i5'rt  45 
per  ton  at  furnace. 

Ferromanganese — Since  the  recent  open  compe- 
tition the  market  has  been  steady,  contract  being 
, ph. dil  at  $164  for  imported  and  $165  for  do- 
mestic. Spot  lots  stand  at  about  the  same  level 
August  imports  were  8.525  tons,  making  the  total 
for    eight    months    48,687    tons. 

IRON    ORE 

Shipments  of  Lake  Superior  iron  ore  in  Sep- 
tember were  9.600.7S6  gross  tons.  For  tin-  season 
to  Oct.   1  the  total  shipments  were,  in  gross  tons  : 

Port  1915            1916         Changes 

Escanaba 4,011,682  5,630,994  I.  1,619,312 

Marquette 2,313,532  3,0211.845  1.      713,313 

Ashland...  3.S29.S82  6.051.712   1 .2.222.130 

Superior 5.997.023  9,760,966  1.3,763,943 

Duluth.      .  11,807,219  16.174.159   1    ' 

Two  Harbors.  6,710,528  8,171,974  1.1,461,446 

Total 34,669,566  48,S16,650  114,147,084 

Some  round  tonnages  of  New-  Jersey  nonbes 
semer  magnetite  ores  analyzing  58  to  6091  ""on 
for  delivery  over  the  first  half  of  1917.  have 
been  sold  to  eastern  Pennsylvania  furnaces  on  the 
basis  of  9c.  per  unit,  delivered  A  higher  price 
is   now   asked. 

Coke 

Coke  production  irt  the  Connellsville  region 
week  ended  Sept.  30  is  reported  by  the  "Courier" 
at  412,364  net  tons;  shipments.  421,190  tons 
Upper  Connellsville  and  Greensburg  shipments, 
41,529    tons. 

Chemicals 

NEW   YORK— Oct.    II 

The  general  market  is  steady  with  a  good 
undertone. 

Arsenic— Quiet  and  a  little  easier.  Sales,  $5.75 
til  6  per   100  lb.  according  to  quantity. 

Copper  Sulphate — Steady.  Sales  at  $10@10.25 
per  100  lb.  according  to  order. 

Nitrate  of  Soda— Unchanged  at  $2.90@2.95  pel 
100  lb.   for  spot   and   futures. 


N    x    BXCH.1 

n.i  id 

Alaska  Gold  M 

' 

1   a, i-ail 

6 

ids; 

An)  Sin  A  Re!  .coin 

Am    Sin    .'    Etel     n 

in. 

Am    Sin    Seo  .  pf     V 

am  sin  sec  .  pf  o 

Am    Zinc   

•17 

Aid  zinc,  pf 

771 

V nila 

oa 

lltltopllus  Mill 

in  Sleet 

i 

S3S 

Hctlileliem  Steel,  pf 

130 

Hum, A    Superior 

1,1 

Chino 

53  1 

Col,,  Fuel  &  iron. 

Crucible    steel... 

85 
2  1 

Dm, a-  Mhn-: 

11 

Federal  M   a  s  .  pr 

Qrea     tfor.,  on-  <a  t 

■11  ! 

eni  I  ananea 

5ii ; 

011   I    nil 

65 

5i : 

.  allev 

La    1    iwi  .  ■  ■! 

371 

Mlclilaan 

National  i  end,  pf 

Nev   i  onsol 

21! 

n 

Ontario  Mm 

ii : 

12: 

tt 

•  '    :• 

241 

1  'in  <  olony 

74 

112; 

1 

88 

(Jiilnrv 

88 

si    Mary's  M    1. 

Be- 

.-'aula 1  ,- 

111; 

Shannon 

I'    S    Steel.  Pf 

120; 

45) 

N.  Y.  CURBt 

Oct.   10 

41! 

' 

ll 

A     7. 

-' 

Tuolumni 

117 

i  laledonla 

.59 

melting 

72 

Can  Cop,  Corpn... 

1| 

U.  S.  SmelCg,  pf 

i  laahboy 

.05 

t  tali  Apex 

I  e fe  Pasco 

39 

Utah  Metal 

7: 

( 'on    1  'opperrnines 

5 

Crystal  cop 

First  Nat.  Cop 

4 

.72 

Wyandot     . 

1) 

Florence    

Ooldllcld  Con     . 
Cot, 111, -1,1  Merger. 

.61 
.08 

BOSTON  CI  Kli 

Oct.  HI 

.40 

Howe  Sound 

5) 

80 

Jerome  Verde 

2 

Boston  A:  Mont 

ss 

.toptln  Ore  &  Spel.  . 

.50 

Butte  A-  lam  11  1  lev 

B8 

41 

171 
.60 

McKlnley-nnr-Sa 

60 

Cortez. 

30 

Mother  Lode 

34 

Nevada  mils 

2(1 

21 

N.  Y.  &  Hond 

.151 

la-'!,'  A  Blue  Bell 

N'lpisslng  Mines.  . 

Si 

Houghton  I  upper 

1 

Oro 

Iron  Cap  (  op  .  pf 

Hay  Hercules 

Mexican  Meuus 

33 

Hocliester  Mines. . 

.58 

Mines  of    \ 

Si  Joseph  Lead. . .  . 

181 

Mojave  'I  iink-swa, 

:i. 

Standard  S.  L 

1ft 

Stewart 

.22 

Nevada-Douglas. 

i| 

Success 

.41 

New  Baltic 

1 

Tonopah  

si 

New  Cornelia 

16 

Tonopnh  Ex 

51 

1  ihlo  1  lopper 

1 

United  Zinc 

5 

Raven  1  :oppei 

:  07 

11 

\  iiKim  Colli 

; 

39  i 

SAN  FRAN.* 

Oct.   10 

SALT  LAKE' 

.05 
.11 
.05 
.01 

.96 

1 

Challenge  con 

J.08 

IS 

Confidence 

.20 

■  lilt 

cons  imperial  . 

J. 01 

Dalv-Juditc 

7    ','. 

i  'mi  \  Irginia 

.12 

Emma  I  ',,p 

i  iouid  A-  Curry.. 

.03 

Cold  (Halt, 

Hale  A  Norcroaa 

.05 

■  1  Dtral 

Jacket-Cr.  Pt 

.05 

an 

1    .,.-, 

Mexican 

.15 

Low,-  Mammoth  ... 

Ophlr 

.18 

,n 

11 

:  03 

Seg  Belcher 

Silver-Kin 

sierra  Nevada 

.28 

Sliver  Kins 

Union  I  on 

:,,. 

Sioux  Con 

02 

.ton  Butler 

.90 

Willi,  rl 

Ma,  Vain ;ira 

.07 

Mom  -  loin, |,ali 
North  Star 

.22 

TORONTO* 

'  07. 

1. 01 
.11 

C.O.D     '    mi 

.06 

irtieiii  h  i! 

.04 

Right  "'  '■' 

.05 

.38 

3S 

.04 

1:1 

(15 

Argo 

.11 

1(1 

.10 

I-14 

United  F.astom   . .  . 
United  Western. . 

.08 

i  lolden  • 


■ 


•  Bid  prices      t  Closing  p 

MIINIIII  y.        \     u  M.|     I  |<|,  iv,,,     METAL! 


June 

JUll 

!    ■    on', 

1 1  17  16:1 

September. 

I'<    O-J 

:.l   711 

22  'Mm 

New 

York 

si    Louis     |       1  ondon 

■  915 

1916 

.1  729 

6.921 

a    S27 

,.  j  1,. 

' 

April 

4  221 

4    142 

Mas 

1    27  1 

7    In  . 

1   182 

0  74',  :; 

2S    117 

1    

1.    .'It 

6.08S 

•■     " 

2:1    l.'.I 

.-,   (17s 

■ 

December 

28  sii7 

\.    11 

1   i.- 

Si     Louis 

Spelter 

6  211  16.745 

.10  844     S!)  Mill 

v    1  I,,   is    CO 

Mar 

il    -lis   11    7  . 

Jul] 

11    270 

1  ■    vim 

» 

■ 

"■ 

Dec 

-a    100 

X  rat 

1915 

SKI    IS 

*l>.    7s 

- 

21     II', 

2  1    M 

■ 

7 

i 

1  „, 

1      ' 

c,  ■•-, 

- 

- 

I  As  reported  by  W    1 


734 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  102,  No.  16 


Mining  Companies — United  States 


Ua- 


'Pf 


Acacia,  g 

Ahmcek,  c 

Alaska  Mexican,  g. . . 
Alaska  Treadwell,  g. 

Alaska  United,  g 

Allouez,  c 

Am.  Sin  &  lief.,  com 
Am.  Sin.  &  Ref.,  pf . 
Am.  Smelters,  pf.  A. 
Am.  Smelters,  pf.  B. 
Am.  Zinc,  Lead  &  Sm 

Anaconda,  c 

Argonaut,  g _ 

Arizona  Copper,  co 

Arizona  Copper  "A 

Arizona  Copper,  pf 
Baltic,  c 

Barnes- King,  c 

Bingham  N.  H.,  c... 

Bonanza  Dev.,  g 

Brunswick,  g 

Bunker  Hill  Con.,  g. 
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Champion,  c.    .  .  .  .  .  ■  ■  ■ 
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Cliff,  g-.    ■„•,. 

Colo.  Gold  Dredging. . 
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Continental,  z.l 
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Calif .  . 
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Mint 

Mont. 


Mich.. 

Colo 

Utah. . . 
Mo 
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Utah 
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Utah 
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Utah. 
Ore. 
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2i  ii  i.l  it  ii  i 

IMI.'JUO 

liiti.iit  in 

501,080 

5110,0(111 

166,498 

30(1.000 
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13(1,000 
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I  10,000 
28,999,832 
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3,708  281 

33,151,111        , 
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2,750,000  July 
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111,000 

488.5S8 

1, 2  16, 251 1 

5711.000  : 
9,655,216  L_r- 
32.632,551  Sept. 

2  1,474,037  Sept. 

2  030,(100  June 
13.211.500  July 

4,962,040  Sept. 

9, 813,078  Sept. 

7, 857, OOO  Sept 


Vug. 
Dec. 

Aug. 
May 
Dec. 
Mai 
Mav 
3epl 


Ophir,  s.g.. 
Opohongo,  g.s.l. 

Oroville  Dredging 

Osceola,  c 

Pacific  Mines  Corpn.,  g. 

Parrot,  c 

Pearl  Con  ,  g 

Pharmacist,  g 

Phelps,  Dodge  &  Co 

Pioneer,  g 

Pittsburgh-Idaho,  1 

Pittsburg  Silver  Peak,  g. 

Portland,  g 

Prince  Con 

Quilp 

Quincy,  c 

Ray,  o 

Reorg.  Booth,  g 

Republic,  g  ■ 

Rochester,  l.z 

Hound  Mountain,  g. .  .  . 
Seven  Troughs  Coal.,  g. 

St.  Joseph,  1 

Shannon,  c 

Shattuck  Arizona,  c. 
Silver  King  Coalition,  1. 
Silver  King  Con.,  l.s. . . 

Sioux  Con.,  s.l.g 

Skidoo,  g.      ' 

Socorro,  g 

South  Eureka,  g 

Standard  Con.,  g.s 

Stewart,  9.1 

Stratton's  Ind.,  g 


Superior  &  Pitt9.,  c. 

Tennessee,  c 

Tomboy,  g.s.. 

Tom  Reed,  g 

Tonopah  Belm't,  s.g 
Tonopah  Ext.,  g.s... 
Tonopah  of  Nev.,  s.i 

Trimountain,  c 

Tuolumne,  c 

Uncle  Sam,  g.s.l 

United  Cop.  Min.,  c 

United  Globe,  c 

U.  S.  Steel  Corp. 

U.  S.  Steel  Corp. 

U.  S.  S.,  R.  &  M 

U.  S.  S.,  R.  &  M 

United  Verde,  c 

Utah,  s.l 

Utah,  c 

Utah  Con.,  o 

Valley  View,  g 

Victoria,  g.s.l 

Vindicator  Con.,  g. . 

Wasp  No.  2,  g 

Wellington  Mines,  g 

Wolverine,  c 

Yak,  s.l 

Yankee  Con.,  g.s 

Yellow  Aster,  g 

Yellow  Pine,  l.z.s. .. 

Yukon  Gold 


pf.... 

com . 

Pf... 


Nev 

Utah 
Cal 
Mich. . 
Calif. 
Mont.      . 
Wash. .  . . 
Colo   ... 

_.S 

Alas 

Ida 

Nev 

Colo 

Nev 

Wash..  . 
Mich..  .  . 

Ariz 

Nev 

Wash. .  . 

Mo 

Nev.. . 

Nev 

Mo 

Ariz... 
Ariz..  . 
Utah. 
Utah. .  . 
Utah. 
Cal 

Ida  . 
N.  M.  . 
Calif.. 

Cal 

Ida.... 
Colo   . 
Ida 
Ariz. . . 
Tenn... 
Colo... 
Ariz.. .  . 
Nev.. . . 
Nev..  .  . 
Nev... . 
Mich. . . 
Mont... 
Utah.    . 
Wash. 
Ariz. . .  . 
U.S... 


la-ui'd 


U.S. 


Utah 
Utah. 
Utah 
Colo.  . 
Utah. 
Colo.  . 
S  11  .. 
Colo.  . 
Mich  . 
Colo  . 
1    lah. 

Cal .  .  . 
Nev.. 
Uas 


2111, i '.III  I 
.80.8,078 

686,538 

96,15(1 

6-12,0(10 

229,850 

1,909,711 

1,500,00(1 

450,000 

5,(100,000 

,809,407 

2,790,000 

3,000,000 

1,1 .OIK) 

1,500,000 

110,000 

1,577,179 

1,0011,000 

1,000,000 

4,900 

1,266,591 

1,443,077 

1,409,466 

300,000 

350,000 

1,250.000 

637.5S2 

745,389 

1,(100,(10(1 

1,500,000 

377,342 

299,981 

178,394 

1,238.362 

1,000,000 

1,500,(100 

1.499.792 

200.000 

310,000 

909,555 

1.500,000 

1,272,801 

1,000,000 

100,000 

2,500,000 
500,000 

1,00(1,000 

23,000 

5,(18,3,025 
3,002,811 
351.115 
486,350 
300,000 
100,000 

1,624.490 
300,000 

1,000.000 
250,00(1 

1,500,0(10 
500,000 

10,000,000 
i       60,000 

1,000,000 

1,000,(10(1 
100,000 

1,000,000 

3.500.000 


Kill 


100 


Dividends 


total 


S  2,068,360 
S0.907 
2,107,215 
14.006.525 
256,800 
7,871,839 
181,422 
87,500 
54,659,304 
2,041,526 
217,083 
771,200 
10,447,080 
300,000 
67,500 
25  22.987,500 
10  7,353,921 
500,000 
170,000 
190.S46 
363,365 
246,419 
12,029,681 
750,000 
4,200,000 
14,148,385 
942,573 
872,097 
365,000 
1,192,103 
233,802 
722,870 
5,274,407 
2.012,314 
618,625 
1,125,000 
10,318,569 
5,206,250 
3.862,485 
2,528,648 
8,205,531 
1.400,827 
13,450,000 
1,450,000 
520,000 
495,000 
40,000 
3,749,000 
246,504,807 
414,427,771 
7,327,909 
18,072,360 
39,322.000 
281,860 
46.530,062 
9.825,000 
210,000 
207,500 
3,442,500 
649,466 
1,050,000 
8,760,000 
2,127,685 
167,500 
1,185,7S9 
1,593,01 
8,370,6: 


o  nn 


1    85 


inn 


_.  '13  0 
Sept.  '16  0 
July  '16  4 
Aug.  '16  0 
July  '15  1 
Deo.  '10 
Feb.  '10 
Sept.  '16 
Oct.  '11 
Apr.  '13 
July  '14 
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Virginia  JLeadl 


I'.y  Sydney   II.  Ball*  ixd  Li    per  S.  Tiio 


SYNOPSIS — Recent     investigation 
authors  to  believe   that   the   lead-zim    deposit 
Pulaski  a  ml  Wythe  Counties,   Virginia,  havi    been 
deposited  by  wati  r  of  magmatic  origin,  rather  than 
of  meteoric  origin  as  was  heretofore  thought. 

A  minor,  although  one  of  the  oldest,  American  lead  and 
zinc  regions  is  that  of  southwest  Virginia.  The  oxidized 
orebodies  have  been  desi  ribed  many  times,  but  the  devel- 
opment of  the  sulphide  orebodies,  having  been  oi   com- 


limi   tone;  thai  the  olution,  traj 

-nd  redi  uderground  waters,  which 

apparent]  .  al   the  time  tin'  orebodies  were  formed,  were 
ascending.     II.'  states   thai  evidences  of  secondary  buI- 

the  writers  in  recent   visits  to  the   region  appea 

perhaps  incompatible  « ith  these  views,  altho 

meni  i..  date  sufficienl  i"  permil  of  a  final 

statement. 

The  southwesl  Virginia  lead  and  zinc  region  lies  in  the 
i|i';.   in  the  wi  -!  of  the  Blue  Ridge,  and 


FIG.    1.    PINNACLES    TYPICAL    OF     \    ZINC-CARBONATE  OPENCUT 


paratively  recently  date,  the  literature  descriptive  of  them 
is  not  extensive.  l>r.  T.  L.  Watson1  has.  bowever,  pub- 
lished   an   excellent   bulletin    upon    the    region,   and    his 

theory  as  to  th has  general!  i  pted. 

Doctor  Watson  holds-  thai  the  ore  materii  final- 

ly finely   disseminated    components   of    the    Shenandoah 

•Mining-  geologist.  71  Broadway.  New  York. 
tGeologist.  71   Broadway.  New   York. 
"Thomas  L.  Watson.  Geol.  Sur.  of  Va.,  Bull.  1.  1905. 
-Op.  cited,  pp.    127-33. 
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-  are  particula  1 1 
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tically  is  a  heavy-bedded  dark-colored  dolomite.  This  for- 
Diation  and  the  overlying  and  underlying  rocks  in  Wythe 
and  Pulaski  Counties  are  greatly  disturbed,  ('lose  fold- 
ing ami  parallel  overthrusi  faulting  along  east-northeast- 
west  soul  Invest  axes  are  well  developed.  There  are  at 
least  seven  major  overthrusi  faults  in  the  region  in 
question.      Locally    normal    faults   are    prominent. 

Ore  More  Common   in   Lower  Limestones 

The  brebodies  are  not  confined  to  any  particular  horizon 
of  the  Shenandoah  limestone,  although  perhaps  more 
common  in  its  lower  rather  than  in  its  upper  half.  They 
are  generally  associated  with  unusually  disturbed  strata. 
The  orebodies  are  tabular  in  form,  with  their  greatest 
dimensions  parallel  to  the  bedding  of  the  limestone,  and 
replace  beds  of  limestone  crushed  during  folding  or  fault- 
ing. Several  orebodies  may  occur  in  different  portions 
of  a  single  limestone  bed,  and  in  a  single  locality  from 
three  to  six  limestone  beds  may  be  mineralized.  In 
instances,  however,  the  orebodies  occur  alone,-  strike-faults 
which  cut  the  bedding-planes  at  various  angles.  The  im- 
mediate country-rock  is  more  or  less  completely  replaced 
by  rather  coarse  white  calcite,  and  ealcitization  usually 
extends  beyond  the  limits  of  sulphile  mineralization.  The 
sulphides,  while  predominantly  replacing  the  limestone, 
till  such  breccia  and  other  cavities  as  were  available 
during  ore  deposition.  The  limits  of  the  orebodies  are 
usually  gradational,  although  the  ore  frequently  stops 
abruptly  laterally  upon  encountering  a  fault  or  joint 
plane.  In  addition  to  such  faults  and  joints  which  ante- 
dated the  mineralization,  there  are  others  which  are 
younger  and  fault  the  orebodies.  In  instances  the  ore 
consists  of  practically  solid  sulphides,  hut  as  a  rule  the 
sulphides  of  either  line  or  coarse  grains  are  scattered 
through  the  limestone  itself  with  or  without  the  associated 
gangue  minerals. 

The  principal  primary  sulphide  is  sphalerite  with 
which  is  associated  pyrite  an«l  some  galena  and  mar- 
easite,  and  rarely  ehalcopyrite.  Contemporaneous  gangue 
minerals  named  in  the  order  of  their  abundance  are  dolo- 
mite, calcite.  fluorspar,  barite  and  quartz.  Fluorspar  at 
several  of  the  prospects  is  the  most  prominent  gangue. 
Sulphides  of  known  secondary  origin  are  sphalerite,  ga- 
lena, chalcocite  and  greenockite.  .Most  of  the  primary 
sphalerite  is  of  a  honey-yellow  color,  although  some  is 
steel  gray  and  evidently  ferruginous.  All  the  known 
secondary  blende  is  of  a  honey-yellow  color,  other  sec- 
ondary minerals  include  smithsonite,  calamine  and  limon- 
tte  in  considerable  quantities,  some  cerussite,  calcite  and 
hematite,  and  a  little  gypsum,  malachite,  native  sulphur 
and  manganese  oxide.  As  Doctor  Watson  states,  the  ore- 
depositing  waters  were  undoubtedly  ascending,  as  is  indi- 
cated by  conditions  at  the  Chamberlain  mine,  near  Rye 
Valley.  Here  two  small  parallel  veins  of  galena  occur 
in  limestone  beds  immediatelv  beneath  hands  of  com- 
paratiwh  impervious  shaly  limestone.  Small  spurs  ex- 
tend up  into  the  shaly  limestone.  Of  similar  significance 
is  the  fact  that  at  Austinville  the  hanging  walls  of  the 
orebodies  are  well-defined  plane;  parallel  to  the  bedding, 
and  the  foot  walls  are  ill-defined  and  irregular,  the  pass- 
age  from   ore   !    being  gradual.     The  location  of 

many  of  the  orebodies  near  or  upon  the  crests  of  anticlines 
is  of  similar  import. 

Several  observations,  however,  suggest  strongly  that 
the  orebodies  were  deposited  by  waters  of  magmatic  ori- 


gin ami  not  by  meteoric  waters.  Perhaps  the  strongesl 
indication  is  the  situation  of  the  orebodies  themselves 
North  of  the  ancient  rocks  of  Carroll  County,  Virginia, 
there  are  in  Wythe  ami  Pulaski  Counties  and  in  the 
two  counties  still  farther  north  (Bland  and  (ides)  cer- 
tainly live,  and  possibly  six  successive  hands  of  Shenan- 
doah limestone,  which  extends  X  70°  E  to  S  70°  W. 
Faults  parallel  to  the  strike  of  the  limest are  appar- 
ently cqualh  abundant  a. el  equally  important  in  each 
of  these  bands.  Notwithstanding  such  conditions,  all 
the  important  o.-e  occurrences  are  confined  to  the  most 
-oiitherl\  limestone  hand.  There  are  a  few  minor  de- 
posits in  the  next  hand  to  the  north,  hut  blende  ami  galena 
in  the  three  or  lour  more  northerly  hands  are,  as  far  as 
known,  mineralogic  curiosities.  In  southwest  Wisconsin 
and  in  Washington  County.  .Missouri,  where  the  lead  and 
zinc  ores  were  quite  certainly  derived  from  overlying  sedi- 
mentary rocks  and  deposited  by  descending  meteoric 
waters,  "the  orebodies  are  dotted  irregularly  over  the  re- 
spective districts  without  orderly  alignment.  Were  the 
southwest  Virginia  deposits  of  such  an  origin,  it  would 
appear  that  they  should  occur  n  it  in  one  but  in  all  of  the 
Shenandoah  limestone  hands,  as  all  appear  equally  fav- 
orable to  ore  deposition.  The  distribution  at  least  sug- 
gests the  influence  of  an  underlying  igneous  rock  be- 
neath the  most  southerly  Shenandoah  limestone  band. 
Outcrops  of  igneous  rocks  younger  than  the  Shenandoah 
limestone  are  unknown,  however,  in  the  lead  and  zinc 
egion,  although  not  absent  in  neighboring  portions  of  the 
state. 

To  the  south  of  the  lead  and  zinc  region  at  a  distance 
of   from    ;  I/,  to   12  mi.,   is  the  "great  gossan  lead"  and 
sh.m 


L  Fault,  hade 
\ unknown 

FIG.   2.     SECTION   AT   THE   ( 'HAMBERLAIN  MINE. 
SUGAR   GROVE,   VIRGINIA 

it-  less  important  parallel  wins.  This,  as  is  well  known. 
is  an  exceedingly  strong  pyrrhotite-pyrite  vein  of  mag- 
matic origin.  The  course  of  this  vein  and  the  strike  ol 
the  lead  and  zinc  orebodies  coincide.  It  is  not  believed 
that  there  is  any  direct  relation  between  the  two  types  of 
orebodies.  and  it  is  not  even  known  that  they  are  con- 
temporaneous, but  the  two  types  of  orebodies  at  no  great 
distance  from  one  another  occupy  parallel  and  possibly 
contemporaneous  planes  of  structural   weakness. 

Fluorite  is  a  common  gangue  in  the  region  and  is  locally 
abundant  at  the  Simmerman  property  near  Ivanhoe  and 
at  the  Keesling  property  at  Cedar  Springs.  In  some 
regions  it  is  probably  transported  ami  deposited  by  mete- 
oric waters,  but  its  abundance  at  these  two  deposits 
is  strongly  suggestive  of  magmatic  waters. 

The  texture  of  the  sulphide  ore  at  certain  of  the  pros- 
pects, particularly  those  near  Allisonia,  is  also  in- 
dicative of  magmatic  rather  than  meteoric  deposition. 
Tie-  very  considerable  depth  at  which  drill  holes  are 
reported  to  have  cut  ore  al  one  property  is  certainly 
imi  against  the  former  origin. 
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A  (race  and  even  weighable  quantities  of  anti ly  

reported  from  the  ore,  and  in  instances  traces  of  gold  have 

I n  found.     Where  lead  is  presenl   with  the  sphalerite, 

small  but  appreciable  quantities  of  silver  arc  usually 
present.  The  silver  content  usually  increases  with  an  in- 
crease in  the  amounl  of  galena  present,  the  sphalerite 
being  probably  aonargentiferous.  In  the  follov  i 
results  from  a  single  property,  the  percentage  of  lead 
is  given,  together  with  the  corresponding  silver  contenl 
in  ounces:  Pb,  0.01,  A-  (nil)  ;  0.1  (nil)  ;  0.1  (0.01  i  ; 
0.3  (nil)  i  0.3  (trace)  ;  I  (nil  i  ;  2.1  (0.03)  ;  2.8  (0.4)  : 
3.1  (0.2)  ;  5  (0.08)  ;  10  (0.1  |  ;  52.1  (concentrate)  i  1.6)  ; 
78  (picked  sample)  (5).  These  figures  indicate  an 
average  silver  content  of  a  little  over  5  02.  per  ton  ol  lead. 
This  small  silver  content  is  nevertheless  considerably 
greater  than  the  average  of  the  Joplin,  Mo.,  or  south- 
west Wisconsin  lead  and  zinc  districts,  which  were  without 
much  doubt  deposited  by  meteoric  waters,  and  is  more 
than  double  that  of  the  southeast  Missouri  disseminated 
lead  ores,  which  by  most  authorities  at  least  are  consid- 
ered to  have  been  deposited  by  meteoric  water-. 

The  calamine  and  smithsonite  derived  From  the  sul- 
phide deposits  have  been  frequently  and  excellently  de- 
scribed.       Oxidized     ores     were     formed     to     some     extent 

by  the  oxidation  of  these  sulphides  in  place,  but  these  sec 
ondary  ores  were  to  a  larger  extent  repreeipitated  around 
and  particularly  at  the  base  of  the  limestone  pinnacles 
so  characteristic  an  accompaniment  of  the  oxidized  ores. 
In  part  the  oxidized  ores  replace  the  limestone  along 
fractures  as  both  crystalline  ami  globular  bodies,  the  softer 
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FIG.    3.     SHOWING  RELATION  OF   SECONDARY    SULPHIDES 
AND  CARBI  (NATES 

and  more  '"sandy"  (decomposed)  limestone  being  more 
readily  replaced  than  the  hard  unaltered  limestone. 
Many  of  the  zinc  carbonate  opencuts  were  originally 
iron-ore  pits,  and  recently  some  of  the  oxidized  zinc 
deposits  have  been  mined  for  limonite  iron  ore.  As  a 
rule  where  iron  ore  predominates  in  the  clay,  the  pinnacles 
are  well  rounded  ami  loaf-shaped  and  composed  of  solid 
rock:  where  much  zinc  ore  is  present,  however,  the  pin- 
nacles are  remarkably  uneven  and  jagged  in  form  and 
the  limestone   decomposed    to  a    sand-like   mass.      Brec- 

ciation    of    the    limeston sing    the    pinnacle-    in 

zinc  deposits  is  also  much   more  common   than    in 
producing  predominantly   iron  ore. 

Secondary   sulphide   enrichment    is   common,   altho 
commercially  of  no  greal   in  portance,  and  in  deposits  in 
which  original  sulphides  are  not  minable,  the  secondary 
enriched  sulphides  will  probably  in  no  instance  be  of  eco- 
nomic interest.     Indeed,  the  relatively  small  development 
of   secondary  enrichment    is   surprising,   considering 
quantity  of  sulphides  that  must  have  been  inclosed  it 
rocks  eroded  from  certain  of  the  deposits 

It   is   in   the   lime-tone    pinnacles    that    the    seco  1 
origin  of  some  of  the  sphalerite  and  galena  is  mos 


\ioll- 

in  the  exterior  portion  of  these  pint  when 

•in   inch  or  at    mosl   8   in.  of  the  outside   ra 

".   barren   limestone   is 
tunnels  driven  through  such  pinna 
crust  of  limestone  mineralized  with  secondary  sulphide, 
then    into    barren    limestone    and    then,    as    they 
through,    into   a    thin    crust   of   i 
Such     1  dphides  are  partii  ularly  common  on 

lowei  and  middle  reach  -  of  thi 

Other  secondary  sulphide-  are  not  absent.  For  ex- 
ample, the  ore  lying   in   the  bed  of   \.  •    Ri  1  1      ... 

northwest  of  Allisonia,  -how-  curly  crustified  m 
of  black  blende,  pyrite  and  calcitc  and  11   little  galena. 
Locally  the  pyrite  has  been  leai  lied  out,  and  in  the 
ties  well-developed  crystals  of  rosin  jack,  and    ran 

t,    were   deposited        W    the    Austinville 
mines   radiated    bands     1 

upon  iron  sulphide.     Protruding  from  and  extending  into 
the  cerussite  are  well-crystallized  cubes  of  galena,  which 
are  evidently    of  a    later  generation    than    tin 
itself.     This  secondary  galena,  which  is  reported  to 
from    a    "clay"    stope   approximately     150    ft.    deep,    has 
itself  been  slightly    pitted  by   solution.     At  a  numh 
places    knife-edges    of    rosin-jacli    eul    calcite   and    rosin 
blende  ol   earlier  age.     <  >f  course,  in  tl  both 

generations  of  zim  sulphide  may  be  primary.  Sometimes 
such  younger   (altl g]  rarily    secondary)   sul- 

phide veinlets  are  well  developed.     On  the  Lobdell  C 
wheel     C'o.'s     property     near     Ivanhoe.    one    Bin 

veinlet,  cutting  a  sphalerite-mineralized  limestone  bed, 
consists  of  two  discontinuous  borders  of  sphalerite  grains 
with  Unite  center.  A  stringer  of  galena  I  in.  wide  on 
the  l\anhoe  Furnace  property,  which  cuts  a  mineralized 
limestone  bed,  is  or  half  an  inch  by  many  ga- 

lena cubes. 

In  resume,  while  it  i-  recognized  that  the  data  pre- 
sented do  not  prove  that  the  southwest  Virginia  lead  and 
zinc  orebodies  wei  d  by  magmatic  waters,  it  is 

believed  that  the  predominant  evidence  is  in  that 
direction. 


Hew   <G©ldU  Minn  snag  Aireas  To  Be 
>ein\e<dl  a2&  Sowfclh  Africa 


Tin  Government  ol  the  Union  of  South  Africa  has 
called  for  tenders  Eoi  the  leasing  ol  I  ■  ••  largi  gold-mining 
areas,  comprising  some  2,460  claims,  on  the  Far  Ka-t 
Rand,  Transvaal,  for  exclusive  rights  to  mine  precious 
metals.  Applications  must  receive, I  by  the  Government 
Mining   Engineer,  New   Law    Court-.  Johannesburg,  not 

later  than   n 1  on  Oct.  31,   I91C. 

For  the  development  and  proper  equipment  of  mine-  in 

the  h  total  of  al         -       ,000  will  be  re- 

1.     Blueprint  maps  of  the  claii  I       lease 

and   other   literature   may   1 xamined   at    the   <1 

Bureau  ol  d  Domestii    1 

No.  £ 

S:if<tj    fur    Mexican    Mlmem    la    IrtBona 
of   the    Ariz  Tucs< 

ithly  bulletin  entitled   "St    I 
-    published   in   Spanish.     The   propi 

lnrce    In    the    B      ' 
and   it    is   felt    that  they  require  education   alone    " 
lines    more    than   do   the   straight   American 
Minuted  free. 
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TL>&hxa>T  ainidl  Capital  PFoIblem 


SYNOPSIS — A  simple  analysis  of  the  problem 
is}ribution  of  wealth  and  income.  Increased 
profits  mean  more  capital  seeking  investment, 
with  more  opportunities  for  wage-earners  and  an 
improved  standard  of  living  for  all  classes.  In 
the  last  15  mars  the  amount  of  capital  employed 
in  manufacturing,  per  person  employed,  has  in- 
creased 60%.  Increase  of  wages  is  dependent 
upon  increased  production  ratlin-  than  mere  de- 
mands.  Condition  of  the  Chinese  masses  largely 
due   to   prim  iti  rr   pro,/ art  ion    methods. 

The  monthly  circular  of  the  National  City  Bank  for 
September,  1916,  contains  the  following  simple  and 
lucid  exposition  of  the  greatest  problem  in  economics, 
which  is  well  worth  reading  by  everybody: 

Every  industrial  dispute  like  the  one  between  the  rail- 
way companies  ami  brotherhoods  is  related,  of  course, 
to  the  larger  problem  of  the  general  distribution  of 
wealth  ami  income,  and  stimulates  discussion  of  the 
whole  subject.  Unfortunately  the  discussion  is  usually 
extremely  superficial.  A  great  many  people  regard  each 
dispute  as  simply  one  phase  of  a  continuous  struggle 
which  is  necessary  in  order  that  labor  may  win  from 
capital  a  fair  share  of  the  results  of  their  joint  efforts. 
There  is  slight  recognition  of  any  general  economic  law 
governing  the  distribution  of  wealth,  or  of  its  silent  but 
inevitable  accomplishments.  In  the  railway  controversy 
the  wage-earners  are  set  over  against  the  managers  or 
shareholders,  as  though  there  was  a  fixed  amount  for 
them  to  divide  and  nobody  else  was  concerned.  And 
so  there  is  a  common  assumption  in  industrial  disputes 
that  the  only  obstacle  to  higher  wages  and  shorter  hours 
is  the  stubborn  unwillingness  of  employers  to  grant  them. 

All  Employers  Are  Not  Prosperous 

There  is,  however,  an  abundance  of  evidence  to  show 
that  the  lot  of  the  average  employer  is  far  from  an 
easy  one.  The  Federal  Trade  Commission  has  reported, 
as  the  result  of  an  official  inquiry,  that  a  majority  of 
tin'  manufacturing  establishments  of  this  country  are  not 
making  even  a  fair  profit.  This  is  the  usual  situation. 
The  leaders  are  always  making  money  and  raising  the 
ency  of  industry  to  higher  levels,  while  the  tail- 
enders  are  always  losing  and  in  process  of  being  elimin- 
ated. These  differences  in  management  and  efficiency 
always  exist.  Industry  is  undergoing  constant  evolu- 
tion, but  no  sudden  revolution  is  possible.  Few  will 
deny  that  organization  among  wage-earners  and  legis- 
lation lor  the  regulation  of  working  conditions  have  cor- 
rected abuses  and  accomplished  good,  but  the  great  ad- 
has  taken  place  in  the  condition  of  the  masses 
has  been  mainly  due  to  the  improvements  in  methods 
of  production  which  have  been  worked  out  in  the  com- 
petitive struggle.  The  efficient  organization  of  industry 
and  transportation,  the  multiplied  use  of  machinery, 
the  growth  of  capital,  the  development  of  banking  and  of 
credit  facilities,  these  have  enormously  increased  the 
production  of  goods  and  the  demand  for  labor.  These 
agencies  have  made  possible  and  inevitable  the  shorter 
work  day  and  higher  wage. 


Organization  is  not  a  new  thing  among  wage-earners. 
The  strike  and  boycott  have  been  known  in  China  foi 
centuries,  and  no  people  are  more  expert  in  their  use, 
but  the  lot  of  the  Chinese  laborer  has  not  been  raised 
to  the  level  of  the  laborers  in  the  United  States,  for  the 
reason  that  capital  has  not  been  applied  to  industry 
in  China  as  it  has  in  this  country.  The  wheelbarrow 
is  still  the  principal  means  of  transport  in  China,  and 
factory  organization  and  factory  machinery  are  almost 
unknown  there.  The  elevation  of  the  Chinese  masses 
waits  on  these  things,  and  when  they  are  supplied,  the 
lot  of  the  workingman  in  China  will  change,  as  it  has 
changed  here. 

Distribution  of  Wealth  Measured  by  Consumption 
Rather  Than   Ownership 

The  fundamental  thing  about  the  relationship  of 
wealth  to  the  general  welfare  is  the  fact  that  the  final 
distribution  is  in  goods  and  services  for  persona]  use. 
The  fact  that  a  man  makes  money  enough  with  one  fac- 
tory to  build  another  is  of  less  significance  than  the  fact 
that  the  output  of  goods  is  doubled.  The  ownership  of 
the  railways  is  of  less  significance  than  their  service  to 
the  public.  People  are  impressed  by  statements  show- 
ing a  large  proportion  of  the  wealth  of  the  country  in 
few  hands,  but  this  wealth  is  in  productive  property,  to 
wit,  farms,  factories,  machinery,  railways,  etc.:  in  short, 
in  the  means  of  providing  goods  and  service  to  the  pub- 
lic. Tt  would  be  desirable,  no  doubt,  to  have  the  owner- 
ship of  these  things  more  widely  and  equally  distributed 
than  it  is  at  present,  but  after  all,  the  value  of  these 
things  is  not  in  themselves  but  in  the  products  that  flow 
out  from  them.  All  the  benefits  come  out  in  the  flow ; 
the  real  distribution  of  serviceable  wealth  is  there. 

The  chief  interest  in  the  ownership  of  productive  prop- 
erty is  in  having  it  efficiently  handled,  so  that  the  product 
will  be  as  large  as  possible,  and  it  may  be  more  efficiently 
handled  in  few  hands  than  in  many.  But  when  it  comes 
to  the  distribution  of  products,  we  see  that  this  cannot 
be  confined  to  a  few.  Nobody  wants  to  confine  it:  every- 
body is  struggling  for  the  largest  possible  distribution. 
The  goods  must  go  to  the  people.  The  public  must  buy 
and  consume  them,  or  the  whole  business  of  production 
comes  to  a  standstill.  If  the  owners  of  productive  prop- 
erty control  the  market  so  as  to  increase  their  profits, 
they  cannot  use  the  profits  in  business  except  to  increase 
production,  either  in  their  own  line  or  some  other,  and 
there  is  no  outlet  for  this  increasing  supply  except  by 
distribution  to  the  public. 

Production  and  Consumption  Must  Be  Equal 
Production  and  consumption  are  bound  to  be  in  equili- 
brium. The  owners  of  capital  may  combine  and  contrive 
in  their  efforts  to  make  money,  but  the  more  they  make 
and  put  into  business  the  more  goods  there  will  be  on 
the  market,  and  unless  these  goods  are  distributed  and 
consumed,  the  stream  will  be  dammed  up,  production 
will  be  choked  off,  and  further  accumulations  of  capital 
will  be  impossible,  and  if  possible,  they  would  be  useless. 
It  is  the  growing  purchasing  power  of  the  public  that 
gives  employment  to  new  capital. 

People  fret  and  protest,  and  legislative  bodies  investi- 
gate and  resolve,  when  oil,  or  paper,  or  wheat,  or  some 
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other  commodity  goes  up  in  price  and  the  producers  arc 
known  to  be  making  unusual  profits,   but  these   pi 
create  a  fund  for  the  correction  of  the  shortage,  and  the 
correction  of  the  shortage  is  the  vital  thing.    The  surest 
remedy  for  high-priced  capital  is  more  capital. 

In  short,  increasing  profits,  meaning  as  they  do  more 
capital  seeking  investment,  are  bound  to  resull  in  an 
enlargement  of  the  industries,  the  installation  of  more 
machinery,  the  more  rapid  substitution  of  new  processes 
for  old  and  a  general  advance  in  the  position  of  the  entire 
community,  with  widely  distributed  benefits. 

Kadi  line  of  industry  is  expanded  and  developed  largelj 
by  moans  of  the  profits  made  in  it.  and  its  rate  of 
progress  corresponds  to  them.  The  money  thai  lias  been 
made  in  cotton  mills  in  the  Southern  States  has  gone 
back  into  now  cotton  mills  and  better  ones,  and  the  profits 
of  the  cotton  industry  in  Now  England  have  gone  in 
the  same  direction. 

Transfer  of  Capital  to  New  Fields 

Frequently,  capital  accumulated  in  one  business  finds 
ether  fields  in  which  to  do  development  work.  A  citizen 
of  Atlanta.  Ga.,  Asa  (I.  Candler,  having  made  a  fortune 
in  the  manufacture  of  a  popular  drink  known  as  "Coca- 
Cola,"  has  invested  a  million  dollars  within  the  last  year 
in  perhaps  the  best  cotton-storage  warehouse  in  the  world. 
It  is  built  of  concrete  and  equipped  with  a  sprinkler 
system,  and  has  secured  an  insurance  rate  upon  cotton 
of  %%  per  annum,  against  an  average  rate  upon  cotton 
in  miscellaneous  storage  of  about  W-/ <  •  "  's  equipped 
with  a  trolley  system  by  means  of  which  cotton  can  be 
loaded  and  unloaded  at  a  cost  of  1 '  -y.  per  bale,  against 
an  average  cost  of  handling  by  trucks  of  16c.  per  bale; 
it  is  equipped  with  a  high-density  compress,  which  se- 
cures a  saving  of  approximately  $1  per  bale  on  ocean 
freights  and  1/4%  on  marine  insurance.  Finally,  re- 
ceipts for  cotton  stored  in  this  warehouse  make  a  class 
of  collateral  upon  which  money  can  always  be  borrowed 
in  any  money  market  of  this  country  at  the  lowest  ruling 
rates.  This  warehouse  is  for  the  service  of  am  cotton 
grower  or  dealer  or  consumer.  A  Georgia  farmer  can 
store  his  crop  with  perfect  security  until  he  is  ready  to 
sell;  a  cotton-goods  manufacturer  in  Georgia  or  Massa- 
chusetts may  buy  and  store  against  future  needs,  or  a 
trader  or  investor  may  use  the  facilities.  Millions  more 
are  being  invested  in"  similar  warehouses  at  Memphis, 
New   Orleans,   Houston   and   other  points   in   the    South. 

A  great  many  manufacturing  companies  are  making 
unusual  profits  this  year,  but  these  profits  are  being 
used,  for  the  most  part,  for  strengthening  the  position  of 
the  companies,  enlarging  their  capacity  and  putting  them 
in  condition  to  produce  more  economically  in  the  Eu- 
ture.  These  expenditures  will  not  inure  to  the  bi 
of  the  owners  exclusively;  the  natural  effect  will  be  to 
provide  more  employment  and  steadier  employment,  and 
to  increase  the  supplies  of  g Is  on  the  market. 

The  Lackawanna  railroad  company  last  year  completed  a 
costly  piece  of  cutoff  construction  between  New  York 
and  Buffalo,  building  38  mi.  of  new  road  with  a 
viaduct  at  a  cost  of  $12,000,000,  to  take  the  place  of 
41  mi.  of  track  over  heavy  grades  and  with  sharp  curves. 
In  the  early  years  of  the  road's  history  such  construction 
would  not  have  paid,  and  probably  was  not  thought  of. 
But  now,  with  greater  traffic,  heavier  equipment  and 
higher  wages,  there  is  economy  in  spending  more  upon 
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These  figures  support  the  judgment  long  pronounced 
by  economists  that  labor,  by  the  inevitable  workings  of 
natural  law.  sets  a  constantly  increasing  share  of  a  con- 
stantly increasing  product.  The  wage-earners  not  only 
gain  in  wages,  but  in  having  their  manufacturing  done 
for  them  at  lower  cost  through  the  increasing  use  of 
capital.  If  their  position  does  not  improve  absolutely. 
the  explanation  must  be  found  in  (be  prices  of  materials 
and  other  things  outside  of  the  field  in  which  labor  and 
capital  are  the  chief  factors.  Labor  has  unmistakably 
gained  where  labor  and  capital  divide  the  proceeds  of 
their  joint  efforts,  but  has  lost  some  of  these  gains  to 
the  producers  of  grain,  meats  and  other  natural  products. 

In  1899  the  amount  of  capital  employed  in  manufac- 
turing was  $1,770  to  each  person  employed,  in  1904 
it  was  $3,117.  in  1909  it  was  $2,488  and  in  1911  it  was 
$2,848. 

If  all  the  effects  of  the  increase  in  capital  were  on 
the  side  of  prices,  a  greater  reduction  would  be  shown, 
but  in  part  the  influence  is  upon  wages.  Every  increase 
in  the  supply  of  capital  makes  an  additional  demand  for 
labor,  and  with  capital  increasing  faster  than  popula- 
tion, as  it  does,  there  is  bound  to  be  an  upward  ten- 
dency in  wages.  Moreover,  the  gains  in  production  give 
better  living  conditions,  better  educational  advantages, 
with  the  result  that  wage-earners  are  not  only  more  effi- 
cient but  more  independent  and  capable  in  making  their 
bargains.  Unless  there  are  gains  in  the  purchasing  power 
of  the  public,  either  through  lower  prices  or  higher  wages. 
a  growth  of  production  greater  than  the  growth  of  popu- 
lation cannot  be  absorbed. 

The  Law  of  Progress 

It  does  not  follow  that  an  individual  or  group  of  wage- 
earners  may  not  be  interested,  and  justly  interested,  in 
increasing  bis  or  their  wages  at  the  expense  of  employers' 
profits.  The  effect  may  be  to  increase  present  consump- 
tion and  curtail  the  accretions  to  the  investment  fund, 
or  it  may  cause  the  contributions  to  the  investment  fund 
to  reach  it  through  other  channels.  The  fundamental 
truth  is  that  all  surplus  above  current  living  expenses, 
whoever  owns  it.  goes  into  the  investment  fund,  the 
growth  of  which  finances  the  progress  of  society.  Obvi- 
ously, the  more  there  is  saved  from  current  consumption 
and  put  into  productive  equipment  the  more  rapid  the 
progress  of  society  will  be,  and  capital  tends  naturally 
to  accumulate  in  the  hands  of  people  best  able  to  use  it 
in  the  creation  of  more  capital.  This  is  only  repeating 
by  the  operation  of  economic  law  what  millions  of  people 
do  voluntarily  when  they  deny  themselves  that  their 
children  may  start  life  under  more  favorable  circum- 
stances. It  is  evident  that  if  this  view  were  accepted. 
much  of  the  bitterness  of  industrial  disputes,  which 
arises  largely  from  a  feeling  id'  class  interest  and  class 
injustice,  would  disappear  ami  with  its  disappearance 
would  come  more  harmonious  relationships,  greater  effi- 
ciency and  more  rapid  progress. 

The  Views  of  Economists 

The  foregoing  views  arc  not  new.  They  have  been 
held  in  substance  by  the  leading  economic  authorities,  but 
they  are  taught  so  ineffectively  in  the  schools  that  the 
truths  embodied  are  practically  without  influence  in 
everyday  life.  They  come  to  the  surface,  however,  in 
nearlv   every   treatment    of    fundamental   conditions.      A 


comprehensive  work  upon  the  "Wealth  and  Income  of 
the  People  of  the  United  States,"  by  Dr.  Willford  I. 
King,  of  the  University  of  Wisconsin,  has  recently  ap- 
peared in  "The  Citizens'  Library  of  Economics,  Politics 
and  Sociology,"  edited  by  Dr.  Richard  T.  Ely,  head  of 
the  Department  of  Political  Economy  of  the  same  uni- 
versity. We  take  the  liberty  of  making  a  few  extracts 
which  are  pertinent  to  this  discussion: 

After  nil  reasonable  allowances  have  been  made,  the  fact 
remains,  practically,  that,  beginning:  "with  1S70,  there  has  been 
an  increase  in  the  national  dividend  so  enormous  that  it  can- 
not logically  be  ascribed  to  anything  but  the  tremendous 
advance  in  productive  power  due  to  the  revolutionary  im- 
provements in  industry  which  have  characterized  the  last 
half-century.  It  seems  improbable  that  any  other  great  nation 
has  ever  experienced  such  sweeping  gains  in  the  average 
income  of  the  inhabitants.  It  has,  almost  necessarily,  been 
accompanied  by  a  great  rise  in  the  standard  of  living. 

Of  late  we  have  had  a  period  of  "muck-raking"  in  which 
all  things  that  exist  have  been  pictured  as  very  bad  and 
growing  worse.  The  misery  of  life,  the  difficulty  of  making 
both  ends  meet,  has  been  over-emphasized.  True,  it  is  just  as 
difficult  to  secure  the  articles  required  by  our  standard  of 
living  as  it  ever  was.  But  our  standard  of  living  has  grown 
more  expensive.  Increases  in  quality  cost  even  more  than 
increases  in  quantity.  Our  wants  always  have  and  probably 
always  will  increase  with  our  ability  to  satisfy  them,  so  that 
there  is  never  any  hope  of  winning  the  race  with  our  stand- 
ard of  comfort.  Such  a  race  is  just  like  chasing  one's  shadow. 
Nevertheless,  to  the  present  author,  a  larger  per  capita  supply 
of  economic  goods  appears  to  be  a  most  distinct  benefit  to 
any  nation,  and  the  United  States  has  been  greatly  favored  in 
this   line   during   the  last  60  years.      .      .     . 

The  period  1S30-1900  saw  that  come  to  pass  in  the  United 
States  which  the  English  economists  of  the  earlier  Nine- 
teenth Century  deemed  impossible — the  improvement  of  the 
workingman's  economic  welfare  to  the  extent  that  he  was 
lifted  out  of  the  conditions  formerly  thought  inseparable  from 
a  working  life.  He  tasted  the  cup  of  learning;  he  experienced 
the  joys  of  leisure  and  entertainment;  and  he  so  limited  the 
size  of  his  family  as  to  enable  his  children  to  continue  to  se- 
cure these  advantages.  Larger  income  and  more  learning 
naturally  brought  more  power  and  secured  more  respect.  The 
army  of  labor  became  an  ally  to  be  courted  or  an  enemy  to 
be  feared. 

Effects  of  Confisc  ition 

After  a  careful  discussion  of  the  division  of  the  na- 
tional income  among  all  classes.  Dr.  King  reached  the 
conclusion  that  if  all  rent,  interest  and  profits  were  added 
to  wages,  the  sum  of  the  latter  would  not  be  increased 
by   more   than   one-fourth.      lie   says: 

It  would  seem  improbable  that,  with  our  present  national 
productive  power,  any  feasible  system  of  distribution  could 
increase  the  average  wage  earner's  income  in  purchasing 
power  by  more  than  one-fourth,  and  this  is  an  extreme  rather 
than  a  moderate  estimate.  While  such  a  change  might  or 
might  not  be  desirable,  it  would  at  least  work  no  startling 
revolution  in  the  condition  of  the  employees  of  the  United 
States.  The  grim  fact  remains  that  the  quantity  of  goods 
turned  out  absolutely  limits  the  income  of  labor  and  that  no 
reform  will  bring  universal  prosperity  which  is  not  based 
fundamentally  upon  increasing  the  national  income.  After 
all,  the  classical  economists  were  right  in  emphasizing  the 
side  of  production  in  contradistinction  to  that  of  distribution. 
Nature  refuses  to  yield  her  bounty  except  in  return  for  erfort 
expended.  Demands  for  higher  wages  have  never  yet  un- 
locked her  storehouses. 

Dr.  King  might  have  added  that,  saying  nothing  about 
the  disorganization  of  industry  which  would  result  from 
confiscating  all  rent,  interest  and  profits,  and  assuming 
that  production  would  continue  to  be  as  great  after  all 
the  incentives  to  leadership  were  removed,  there  would 
certainly  be  a  check  upon  capital  accumulations,  with 
the  result  that  additions  to  the  productive  equipment 
would  be  correspondingly  reduced.  Society  would  us< 
up  more  of  its  current  earnings  in  current  consumption 
and   industrial   progress  would  be   retarded   accordingly 
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SYNOPSIS  A  study  of  threi  systems  applicabh 
to  the  roasting  of  Australian  concentrates,  the 
ones  considered  comprising  tht  Hegeler,  S\ 
ami  Del  place.  Without  reference  to  the  labor 
required  and  its  cost,  the  Delplaci  furnace  is' 
considered  the  best,  as  the  blende  is  well  roasted 
in  it  ami  the  gas  is  rich  in  SO*.  Highly  skilled 
liilmr  is  required,  however,  and  for  this  reason  tht 
II aider  furnace,  although  making  a  poorer  gas  and 
mure  dust,  is  more  popular  in  the  United  States, 
since  it  can  be  operated  with  ordinary  labor.  With 
the  Spirlet  furnace,  reduction  t>f  the  number  of 
workmen  is  the  principal  feature.  Data  of  opera- 
tion anil  comparative   easts  are  given. 

The  question  of  the  roasting  of  the  Australian  con- 
centrates fur  the  extraction  of  zinc  being  a  timely  one, 
it  would  be  of  interest  to  examine  closely  the  special 
features   of   some    furnaces   employed    for   this   purpose. 

We  will  content  ourselves  with  the  study  of  three  systems: 
Eegeler,  Spirlet,  and  Delplace.  A  description  of  these 
apparatus  is  unnecessary,  a-  their  arrangement  is  known. 
The  Hegeler  furnace  is  used  in  America  by  all  the  works 
roasting  blende  and  making  sulphuric  acid.  The  great 
majority  of  the  Belgian  and  German  works  use  hand 
furnaces,  the  older  ones  the  Kheiiania  (Hasenclever) 
furnace,  the  modern  works  the  I >d place  furnace,  which 
has  entirely  supplanted  the  former.  In  late  years  the 
mechanical    Spirlet     furnace    has    been    tried    and    put 

up  in  several  works  on  the  Continent,  and  it-  use  ms 

likely  to  become  genejal    in   many  cases. 

Featubes  of  rut:  Deli'LAi  k  l-Vus  \.  e 

Putting  to  one  side  the  question  of  labor  and  only 
considering  the  desulphurization  of  the  blende  and  the 
manufacture  of  sulphuric  acid,  from  every  point  of  view 
the  Delplace  furnace  i>  absolutely  matchless.  The  blende 
is  roasted  to  the  utmost  possible  limit,  and  the  gases 
produced  are  rich  in  SO,  (t'J_/,  i.  The  liberation  of 
the  pi*-  and  consequently  the  feeding  of  the  lead 
chambers,  is  absolutely  regular,  and  the  consumption  of 
fuel  is  a  minimum  (Hi  to  13$  ).  From  the  nature  of 
the  furnace,  the  quantity  of  dust  produced  is  infinitesimal 
and  may  in  practice  he  considered  as  negligible.  This  is 
important  both  from  the  economic  point  of  view  consider- 
ing the  value  of  the  unit  of  zinc  in  the  ores  and  from  that 
of  trouble  in  working.  In  fact,  there  are  never  any 
stoppages  for  repair-,  and  on  leaving  the  works  in  the 
evening,  one  is  certain  of'  finding  the  furnace  working 
as  well  on  the  next  morning  as  it  was  the  night  before, 
which  unfortunately  is  not  always  the  case  with  niechan 
ical  furnaces.  From  the  economic  point  of  view  the 
Delplace  furnace,  despite  the  high  number  of  workmen 
ii  requires,  would  he  able  to  compete  successfully  in 
Europe  against  the  Hegeler.  It-  only  drawback  is  that 
of  labor.'  The  difficulty  not  being  simply  the  number 
of  workmen  needed,   bul    the   fact   that  a   man    requires 

•From  an  article  in  "Chemical    i 
Engineer,"    London,   England 

metallurgical   engineer,    London,    England. 


der  to  work  skillfully. 
Under  thesi  shift* 

there  is  am 

partly  disoi  Continental  work.-,  with 

avoiding  tin-  inconvenience,  make  a  practice  of  taking 
lor  the  acid    factory   and    for   su<  ! 

id  iii'  I.  transport  worker-  with  pre* ion-  i 
of  the  working  of  the  furnaces      B)   tin-  mean.-  ih. 

■   a    supph    of   men    in    reserve.      Tin-    method   of 
proi  i  dure  is  ol,\  iously  not   possible   «  liere   lal* 
mobile,  a-  in  the  United  State-. 

DlSADVAX  I'AGES    01     THE     ilEGl  I  i.i:     Fl  ItK  \<  I. 

If    the    characteristics    of    the    ETegelei     fun 
i  samined,  it  will  be  -ecu  at  once  that  there  are  a  inn 
of  weak   points.     The  number  of  workmen   is  high   for 
a  mechanical   furnace,  while  the  motive  power  required 
and  the  consumption  of  fuel  are  enormous.    If  the  work- 
ing of  a    furnace  is   followed    for  several   weeks,  it   will 
he  found  thai  the  si  i .  ciiieni  of  ihc  gases  i-  very  low 
(  I  to  .v;  ).  very  irregular,  which  i>  not  favorable  to 
operation  of  the  acid  plant.    A-  a  consequence  "I  thi 
principle  of  the  furnace,  the  ore  i-  raked  only  at  long 
ntervals,  nearlj  everj  two  hour-,  and  onlj  during  a  few 
minutes  each  time,  which  is  •  ■*  identic  unfavorable  to 
roasting.     The  quantity  of  dust   produced   is  great,  and 
the  loss  of  zin.    from   this  cause   uiaj    reach   5  or 
wherefore  the  need   for  large  dust   chambers  i 
installations   lor   the  recovery  of  the  zinc  carried   i 

Stoppages  of  the  Eurnace  by    reas E  accidents  to  the 

machinery  are  frequent,  and  it  i-  not  rare  to  have  a 
furnace  shut  down  for  .1  or  *;  hr.  It  i-  needle--  to  speak 
of  the  -tate  of  the  .i.i.l  plain  when  a  single  furnace 
roasting  10  tons  begins  working  again  after  .-..  long  a 
stoppage.  It  i-  also  unnecessary  to  mention  the  quantity 
of  nitric  acid   required  in  order  to  hambers  in 

a I   operation  again. 

Ir,    ?pite   of   all    these   disadvantages,   the    use   of   the 
Hegeler  furnace  is  general  throughout  the  United  S 
which  is  explicable  if  one  coi  lal>or  conditions 

of  that  country  and  the  standpoint  of  the  American 
zinc  work-.  These  cannot  counl  on  their  workmen,  who 
freqm  [  rom  works  t"  works,  and  mi 

dominant  idea  up  to  late  year-  ha-  been  to  desulphurize 
the  blende  sufficiently  in  order  to  he  able  to  treat   the 
masted    ore    in    distillin?.'    furnaces    lor    the    extraction    of 
the  metal.     In  these  circumstances  a  mechanical  fui 
such  as  the  Hegeler,  with  which  any  workman,  without 

|,,e\  io  QCe    hilt    under    the    control    ot    a    f. 

perienced  men.  can  insure  a  sufficient  roasting  of  the 
1,1, .,,, i,  succeed    where  the  question  of  the 

:  roasting  is  subordinated  to  that  of  it-  continuity. 

The  Spibxet  Furnace  on  the  Contixeni 

The   operation   of  the   Spirlet    furnace   al. 
a    litl  the  Hegeh  r,   the 

being  much   less  primitive.     The  two  plant-  can 
compared;  ^  *rle1    has   been   devi  ' 

c  working.     The  d<  m 

reduction  to  a  minimum  of  the  number 
w],il,  •    ig  of  the  blende 
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the  best  hand  furnace  and  a  fuel  consumption  as  low- 
as  possible.  So  far  as  the  number  of  workmen  is  con- 
cerned, this  is  much  lower  than  with  the  Hegeler.  The 
motive  power  is  not  .great,  and  the  fuel  consumption  is 
lower  than  with  any  other  type.  This  latter  advantage 
results  from  the  principle  of  the  furnace,  which  tends 
to  the  great  concentration  of  the  heat.  The  height  of 
the  compartments  of  the  furnace  being  nearly  the  same 
as  that  of  the  shelves  of  a  Delplace,  the  Spirlet  permits, 
like  the  latter,  of  the  obtaining  of  gases  rich  in  SO,. 
The  fall  of  the  ore  from  one  stage  to  another  being  low, 
the  quantity  of  dust  carried  over  is  much  less  than  with 
the  Hegeler.  The  loss  of  zinc  carried  over  with  the  dusi 
varies  from  1  to  2%.  The  low  height  of  the  compart- 
ments of  the  Spirlet  is  a  consequence  of  the  main  feature 
of  the  apparatus;  namely,  the  absence  of  metal  parts  in 
the  interior  of  the  furnace.  This  very  considerable 
advantage  from  the  point  of  view  of  cost  of  upkeep  and 
regularity  of  working  is  not  sensibly  influenced  by  the 
inconvenience  of  having  to  stop  a  furnace  when  the 
number  of  broken  teeth  becomes  too  great  for  the 
blende  to  be  properly  raked.  Evidently  the  success  of 
the  Spirlet  is  connected  with  the  use  of  a  refractory 
material  of  the  highest  quality. 

Comparative  Data  of  the  Three  Systems 

The  following  is  a  comparison  of  the  expense  of  a 
plant  to  treat  40  tons  of  Australian  concentrates  per 
24  hr.  with  each  of  the  three  apparatus;  the  labor,  fuel 
and  power  requirements  are  also  compared: 

Delplace — Three  batteries  of  furnaces,  each  burning 
14  tons  per  24  hr. ;  cost,  including  buildings,  accessories, 
and  royalty,  £9.000.  Labor:  For  the  working  of  the 
furnaces,  transport  of  ore  and  fuel,  and  for  heating, 
50  men  are  needed,  plus  2  foremen,  or  a  total  of  52 
men  ;  fuel  consumption,  12% ;  power,  none. 

Hegeler — The  cost  of  the  furnace,  properly  so-called 
in  the  United  States,  varies  from  £12,000  to  £15,000. 
Let  us  take  the  minimum  figure  of  £12,000.  The  cost 
of  the  building  and  of  all  accessory  apparatus  is  about 
£3,000.  The  total  cost  of  the  furnace  ready  for  work 
is  therefore  £15.000.  Labor:  For  the  working  of  the 
furnace,  transport  of  ore  and  fuel,  heating,  and  upkeep, 
20  men  are  required,  plus  2  foremen,  or  a  total  of  22 
men;  fuel  consumption,  30%;  power,  35  hp. 

Spirlet — With  Australian  concentrates  it  is  preferable 
not  to  exceed  5  tons  per  furnace.  A  battery  of  8  furnaces 
is  needed,  plus  1  in  reserve,  or  a  total  of  9  furnaces. 
A  furnace  completely  installed  costs,  including  royalty, 
£1,280.  The  cost  of  the  building  with  accessories  is 
about  £2,000,  or  a  total  cost  for  the  installation  of 
£13,520.  Labor:  For  the  operation  of  the  furnaces, 
[or  transport  of  ore  and  fuel  and  for  heating  and  upkeep, 
16  men  are  necessary,  plus  2  foremen,  a  total  of  18  men; 
nsumption,  10%;  power,  16  hp. 

Taking  wages  ai  5s.,  including  foremen  (since  two  are 
required  in  each  case),  10s.  per  ton  for  fuel,  15%  for 
depreciation  and  interest  on  capital,  and  O.I'd,  per  hp.-hr., 
the  roasting  costs  are  given  in  the  accompanying  table. 
The  prices  given  for  each  installation — namely,  £9,000, 
f  15.000  and  £13,250 — are  based  on  the  prices  ruling 
before  the  war. 

In  spite  of  the  difference  in  cost  between  roasting  with 
mechanical  and  with  hand  furnaces,  the  great  majority 
of  blendes  treated  by  the  Continental  works  are  roasted 


in  hand  furnaces.  This  is  due  to  various  reasons,  among 
which  I  would  note  the  possibility  of  recruiting  labor 
without  too  much  difficulty,  the  qualities  of  the  Delplace 
furnace,  and  also  the  fact  that  the  Hegeler  is  looked 
upon  as  impossible  under  the  conditions  of  Continental 
working.  During  the  latter  years  preceding  the  war,  the 
question  of  labor  became  much  more  acute  in  many 
Belgian  and  German  industrial  districts,  so  that  the 
interest  excited  by  the  appearance  of  the  Spirlet  furnace 
was  ail  the  greater.     At  any  rate  the  choice  of  the  mode 

COST  OF  ROASTING  PER  TON  OF  MATERIAL 

Delplace  Hegeler  Spirlet 

Wages     £13  £5 10s.  Od.      £4  10s.  Od. 

Per    ton    ore 6s.  6d.  2s.  9d.  2s.  3d. 

Coal     4.S  tons  12  tons  4  tons 

Per    ton    ore Is.  2%d.        3s.  Od.  Is.  Od. 

Power: 

Per    ton    ore Is.  2y-d.  7d. 

Depreciation    and    interest..   £1,350  p. a.  £2.250  p. a.  £1,9S7  p. a. 

Per    ton    ore Is.  lOd.  3s.  Id.  2s.  Sy2d. 

Repairs  and   maintenance: 

Per    ton    ore 2d.  Is.  3d.  Is.  Od. 

General   charges: 

Per    ton    ore 7d.  Is.  Od.  Is.  Od. 

Total     cost    of     roasting 

per  ton    10s.  3%d.       12s.  3V2d.         Ss.  6V2d. 

of  roasting  depends  on  different  factors  peculiar  to  each 
case,  and  above  all  on  local  conditions,  as  the  question 
presents  itself  differently  to  the  zinc  works  obliged  to 
roast  its  own  blende  and  to  whom  the  acid  is  a  byproduct, 
from  the  acid  maker  roasting  blendes  for  the  zinc  works. 
In  the  latter  case,  the  acid  being  the  principal  product, 
these  works  must  employ  a  type  of  furnace  which,  while 
leaving  the  least  sulphur  possible  in  the  roasted  blende, 
permits  of  the  most  regular  and  economical  working  of 
the  lead  chambers. 


George  M.  Douglas  has  written  a  fascinating  story 
(published  by  G.  P.  Putnam's  Sons)  of  an  expedition  to 
Eearne's  Coppermine  River,  which  flows  into  the  Arctic 
Ocean.  He  was  accompanied  by  August  Sandberg,  geolo- 
gist for  Phelps,  Dodge  &  Co.,  and  by  Lieut.  L.  D.  Douglas, 
R.  N.  The  book  is  beautifully  printed  and  is  illustrated 
by  an  uncommonly  fine  collection  of  photographs,  which 
give  a  better  idea  of  this  barren  northlaml  than  anything 
else  we  have  ever  seen.  We  fear  they  are  flattering,  for 
they  do  not  show  such  an  inhospitable  country  as  we  imag- 
ined. Moreover,  Mr.  Douglas  and  his  companions  appear 
to  have  had  an  agreeable  time  of  it,  although  they  had 
plenty  of  hardships.  We  fancy  that  in  writing  of  them  in 
after  time,  Mr.  Douglas  took  a  gonial  view  of  them.  Any- 
way, his  book  is  superior  in  human  interest  and  in  many 
other  things  to  most  books  of  travel.  The  following  intro- 
duction by  Dr.  James  Douglas  will  be  of  interest  to 
everybody : 

"My  cousin,  George  Mellis  Douglas,  the  leader  of  the 
expedition  described  in  this  narrative,  is  an  engineer  and 
has  had  wide  experience  of  small  craft.  After  years  of 
work  in  the  arid  Southwest,  he  was  naturally  seized 
with  an  uncontrollable  thirst  for  water,  and  one  day  told 
me  of  his  longing  to  explore  some  one  of  the  rivers  flow- 
ing into  the  Arctic  Sea.  Half  in  jest  I  undertook  to 
"grubstake"  him  if  he  would  report  on  the  copper-bearing 
rocks  of  Hearne's  Coppermine  River.  He  accepted  the 
challenge.  And  this  book  is  one  of  the  results.  It  con- 
tains a  narrative  of  travel  in  arctic  Canada  by  three 
youths  without  native  guides,  who  brought  back  scientific 
information  of  great  interest  and  importance.  Hearne's 
Coppermine  River,  flowing  into  the  Arctic  Ocean  in  Lati- 
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hide  68°    19'  \.  and  Longitude  115°  38'  W,  was  chosen 
as  offering  an  exceptionallj   interesting  field  for  explora 
tion,  partly  because  the  results  tnighi  have  a  final  i 
mercial  value. 

•-ln  his  introductory  chapter  the  author  describes  Imu 
rumors  and  proofs  of  greal  copper  deposits  among  the 
mountains  in  the  far  north  prompted  the  earlier  explora- 
tions of  thai  inhospitable  land.  The  Indian  tales  o 
remote  copper  mines  were  as  Ear  from  accurate  as  is  many 
9  mining  report,  in  the  prospectus  of  a  modern  promoter. 
Instead  of  a  mountain  of  copper  Ilcarue  found  one  lump 
of  metal,  which  he  picked  up  "among  a  jumble  of  rocks." 
Copper  may  once  have  been  more  prodigally  exposed,  but 
for  centuries  the  CroppingS  had  been  searched  Tor  fioat 
metal  by  the  Eskimo-  and  In  the  Coppermine  River 
Indians,  who  used  it  as  an  article  n(  barter  over  the  whole 
Northwest.  It  was  carried  by  them  eastward  to  the 
Hudson  Bay  and  westward  to  the  Pacific.  The  Eskimos 
arc  saiii  still  to  prefer  it  for  certain  uses  to  iron. 

"'l>r.  Sandberg  examined  and  mapped  onlj  the  section 
of  the  Copper  Range  immediately  west  of  the  Coppermine 
River,  bui  the  party  followed  the  same  traps  to  the  Dismal 
Lake  and  found  them  strewn  on  the  shores  of  Greal  Bear 
Lake  lot)  mi.  west  of  the  Coppermine  liner.  Simpson. 
Hanbury  and  others  picked  up  metallic  copper  on  the 
beach  of  the  islands  in  Bathursl  Inlet.  Tims  these  rocks, 
with  a  general  northeast  and  southwest  strike,  have  been 
traced  for  some  300  mi.,  and  if  the  same  rocks  really 
appear  in  Victoria  Land,  where  Stefansson  describes  the 
Eskimos  as  gathering  copper,  their  cross-section  must 
he  vastly  greater  than  the  corresponding  series  on  Lake 
Superior.  The  total  area,  therefore,  within  which  copper 
ore  may  possibly  be  found,  covers  nearly  1.0,000  sq.mi. 

"Whether  profitable  ore  occurs  anywhere  in  this  district 
can  be  determined  only  by  a  thorough  survey,  followed, 
should  favorable  indications  be  found,  by  exploratory 
development  on  an  extensive  scale.  Our  three  explorers 
confirmed  Sir  John  Richardson's  diagnosis  of  the  identity 
of  these  copper-bearing  rocks  with  the  melaphyres  and 
conglomerates  of  the  Keweenaw  scries  of  Lake  Superior. 
This  was  conclusively  proved  by  Graton's  penological 
examination  of  the  hundred  samples  of  rocks  brought  OU1 
by  our  explorers.  On  analysis  a  large  proportion  of  these 
rock  samples  contained  traces  of  metallic  copper — two  of 
them  were  ores  of  profitable  grade.  What  they  did  for  the 
first  time  was  to  trace  and  map  the  succession  of  beds  that 
compose  this  interesting — possibly  commercially  import- 
ant— group  of  rocks.  In  this  work  they  even  preceded  the 
Canadian  Geological  Survey. 

"The  region  may  become  one  of  the  great  copper  pro- 
ducers of  the  world.  It  Is  now  still  inaccessible;  hut  the 
easternmost  exposure  of  these  rocks,  so  far  as  known,  is 
not  more  than  500  mi.  distant  from  navigable  water  in 
Hudson  Bay,  over  a  possible  railroad  route.  And  a  rail- 
road from  the  south  is  alreadj  projected  to  within  800 
of  their  most  westerly  exposure.  As  far  back  as  1845 
Alexander  Simpson  an.  hat   "it   is  possible  that 

ere  this  century  has  passed,  an  organized  system  of 
internal  communication  such  as  that  which  traverses 
northern  Asia  may  place  this  valuable  natural  dep 
within  the  reach  of  commerce.'  He  was  too  sanguine. 
The  climate  is  severe.  But  30  is  thai  of  Lake  Superior; 
and  for  ahout  25  years  after  the  native  coppei  m 
Michigan  were  first       i  shut  off  from  the 

east    by   ice,    from   steam   communication,   for  almost    half 
the  year. 


"As  to  r.ii  l.  lign  te  is  plentiful  within  the   \ 

a  large  bed 
which  on  the  shores  of  the  Greal    B 

II  '"!■  ■  nd  an 
of  a                      '.id.',  the  unfavorable  conditio 
sufficiently    prohibitive  to  prevent   their 

And  the  rai  tninate 

thai  men  o t  be  found  willing  to  exchange  the  hu 

ol   civilization  for  the  novelties  and  adventures  of  work 

III  the  ded  of  win- 
ning from  \;,i  n  .  |res  s])e  hns  hidden  away  in 
such  inhospi                 ons." 

C^Mnvaftnirag*  Stereoscopic  Sigglhit 

P.v  Walter   M     B 

udj  of  crystallography  is  made  easier  and  more 
interesting  by  having  bi  the  ai  tual  cryst 

if  these  are  not  obtainable,  representations  or  models  of 
the  various  form-.  To  the  experi  crystallographist  it 
ci. I-.  suffice  to  have  a  special  facet  desi  ribed  bj  a  con- 
ventional sign,  hut  the  casual  observer  or  amateur  is 
far  more  impressed  bj  actuall) 
either  on  the  crystal  or  on  a  model. 

Crystals  and   models  may  be  found   in   public  or  pri- 
vate collections, -but   as   they  cannot   be  carried   around 

h\  students,  it  was  suggested  at  one  ti that  the  various 

forms  might  be  shown  stereoscopically,  and  years  ago, 
when  stereoscopic  views  were  in  fashion  a  book  was  pub- 
lished gi\  ing  l  may 
have  been  published  later,  hut  the  use  of  an  instrument 
was  an  objection,  and  I  do  i  the  attempt 
received  much  attention   from  students,  notwithstanding 


Fi93 
FIGURES  TO    BE    ENLARGED   TO   DIMENSIONS   SHOWN 

the  (tear  manner  in  which  it  showed  the  subject.     I1 
not    generally    known    that    a    stereoscopic   picture   can    be 
een  without  any  instrument. 
To  do  so  easily  and  quickly  it  may  be  well  to  remember 

\\  hen   we   look   at   an  object    with 
eves,  we  see  a  single  and  distinct   image,  but  everything 

.thing    farther   off   we   see   double    and 
therefore   indistinctly.      To  see   tic  tly   at    vari- 

ous distam  es,  we  have  to  chat  sight, 

ami   this  accommodation,   or  chan 
on  us.  through  habit,  an  impression  of  tl 
this  is  not   th Iv  wa\    in  which  we  uncoils,  ioush 

see   hazily   and    - 
- 
:i  dark  or  moist  days. 

supposed  t"  si 
dh  the  riiriit  eye  of  the  ... 
view  with  the  l 
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two  pictures  cover  each  other  approximately,  either  by 
means  of  prismatic  glasses  or  in  any  other  way,  the 
effect  of  perspective  is  procured  by  our  own  involuntary 
effort.  The  true  perspective  effect  theoretically  requires 
two  pictures  similar  to  those  seen  by  each  of  our  eyes, 
which,  if  seen  together,  would  require  a  certain  change 
of  focus  from  foreground  to  background,  the  same  as  we 
are  accustomed  to  use. 

It  is.  however,  not  always  necessary  t"  give  exactly 
what  our  sight  is  accustomed  t".  Most  stereoscopic  pic- 
tures are  not  made  that  carefully.  If  we  can  impose 
on  our  sight  and  give  it  a  picture  where  it  is  not  accus- 
tomed to  see  it,  the  impression  on  our  brain  is  altered 
and  we  give  more  attention  to  the  impressions  that  are 
not  interfered  with. 

If  we  hold  a  pencil  up  vertically,  say  15  in.  front  our 
face,  and  look  beyond  it  at  a  distant  object,  we  see  the 
pencil  double.  If  we  bold  up  a  stereoscopic  picture,  pre- 
pared for  tlie  stereoscope,  and  look  at  the  far  distance, 
we  see  each  of  the  two  pictures  double,  and  by  accom- 
modating our  sight  we  can  make  the  two  inner  images 
cover  each  other.  As  soon  as  this  happens  we  see  the 
middle  picture  stereoscopically,  the  same  as  Ave  would  in 
the  stereoscope. 

The  Acquisition   oi    Stekeoscopic   Sight 

THROl  oil     l'l;  NOTICE 

Sonic  people  have  great  facility  of  accommodation  of 
sight  and  others  have  not.  but  with  a  little  practice  such 
accommodation  is  easily  acquired,  a-  we  all  constantly 
live  it  unconsciously. 

An  easy  way  to  acquire  this  facility  quickly  is  to  look 
at  a  piece  of  floor  linoleum  divided  in  squares  of  two 
different  colors.  A  good  size  of  the  squares  is  3  in. 
across  diagonally.  Have  the  linoleum  before  your  feet, 
and  as  you  sit  in  your  chair,  stare  at  it.  Yon  will  see 
each  square  sharply  and  distinctly.  Now  try  to  look 
through  the  floor  at  a  point  beyond.  Between  the  squares 
little  square-  will  appear,  which  get  larger  as  you  look 
farther,  until,  when  you  look  far  enough,  they  get  to  be 
the  size  of  the  original  squares.  You  now  see  the  squares 
stereoscopically.  the  same  as  if  seen  in  a  stereoscope. 
Hold  your  \ision  there,  and  you  will  soon  see  the  lino- 
leum squares  plainly  al  a  certain  distance  below  the  floor 
and  apparently  larger.  A  white  mark  or  spot  on  one 
of  the  black  squares  will  be  seen  on  two  of  the  squares 
in  the  image,  which,  if  you  move  your  head  sidewise, 
will  also  move,  but  in  the  opposite  direction.  You  can 
do  the  same  with  Fig.  1.  but  the  different  colors  and 
the  number  of  squares  on  the  linoleum  make  the  process 
easier.1 

Now  observe  this:  Your  eyes  are  onbj  ".Mo  or  2% 
in.  apart.  The  squares  are  3  in.  apart  from  center 
to  center.  You  therefore  do  not  converge  your  sight 
on  one  point.  You  look  with  one  eye  ai  one  square  and 
with  the  other  eye  at  the  next  square  and  the  impression 
of  distance  is  given  by  the  unusual  position  of  the  eyes. 
Turn  the  linoleum  around  4-">°,  s,,  ;ls  to  get  the  black 
and  the  white  squares  parallel  to  your  eyes.  Look  again 
far  beyond  the  floor,  and  though  the  distance  between 
centers  of  similar  squares  is  more  than  4  in.,  you  will 
in  a  short  time  be  able  to  get  the  two  images  to  cover 
each   other  and   you   will   see  the   linoleum   squares   still 

'In  carrying  out  the  experiments  referred  i".  it  will  be 
necessary  for  the  reader  to  reproduce  the  accompanying  fig- 
ures to  full  scale  in  order  to  have  tht-  objects  appear  in  cor- 
t  m|  proportion. 


larger  ami  still  farther  awa\  than  you  did  when  their 
centers  in  the  plane  of  your  eyes  were  3  in.  apart. 

While  looking  at  a  stereoscopic  picture  this  way  or 
through  a  stereoscope,  we  are  unconsciously  aware  that 
the  distance  at  which  we  see  the  picture  is  wrong  and 
are  therefore  strongl]  impressed  by  the  other  things  which 
produce  the  idea  of  distance,  such  as  the  sizes  of  objects 
in  foreground  and  background,  shadows,  dimness  of 
focus,  etc.  Therefore  two  exactly  similar  pictures  placed 
side  by  side,  looked  at  steroscopically,  will  is'wc  some  im- 
pression of  perspective,  but  to  get  good  stereoscopic  pic- 
tures of  the  forms  in  which  crystals  occur,  it  is  necessary 
to  haw  the  two  pictures  properly  drawn. 

While  sitting  in  your  chair,  looking  at  the  linoleum  in 
its  first  position,  or  at  Fig.  1  on  the  floor,  try  the  follow- 
ing: Hold  your  pencil  about  the  height  of  your  knees 
and  you  will  see  it  double.  Move  it  a  little  nearer  or 
farther  until  the  two  images  an'  as  far  apart  as  two 
similar  squares  are  from  center  to  center  on  the  linoleum 
or  mi  the  figure  you  are  looking  at.  Now  look  at  your 
pencil.  You  will  see  the  squares  of  the  linoleum  at 
the  point  where  the  lines  of  \ision  of  your  eyes  cross 
as  if  painted  on  glass,  and  you  will  have  no  trouble  in 
making  the  image  stay  there.  The  squares  you  see  will 
appear  much  smaller  than  they  really  are.  You  again 
sec'  stereoscopically,  and  if  you  look  at  a  double  picture 
prepared  for  this  stereoscopic  way  of  looking,  you  will 
get  good  perspective  effect. 

The  Application  or  Stekeoscopic  Sight  to 
CryST  u.l.noi;  \ruv 

If.  looking  at  the  linoleum,  you  hold  your  pencil  closer 
to  your  face,  so  as  to  make  its  double  image  cover  the 
first  ami   third   similar  squares  instead   of  the  first  and 

- nd.  you  will,  when  you  look  at   your  pencil,  be  able 

to  see  a  new-  image  of  the  linoleum,  smaller  and  nearer 
to  you.  Looking  still  nearer — that  is.  looking  still  more 
cross-eyed — you  will  see  another  ami  still  smaller  image. 
You  can.  if  you  stand  far  enougb  off,  get  a  near-by  im- 
age looking  at  wall  paper  or  at  anything  where  shapes 
or  forms  are  reproduced  in  the  same  plane  in  which 
your  eyes  are  situated. 

Good  stereoscopic  pictures  of  crystals  give  satisfactory 
impressions,  and  if  students  were  shown  how  to  see  such 
pictures  properly  without  any  instrument,  the  pictorial 
description  of  crystallography  ami  of  several  other  studies 
could  be  made  much  more  interesting.  Very  little  ex- 
ercise is  needed  to  make  one  an  expert  at  seeing  stereo- 
si  opically. 

Look  at  Pigs.  V  and  •"..  drawn  according  to  the  indi- 
cated dimensions,  stercoseopially.  First  look  at  the 
far  distance  and  see  the  dot  in  the  upper  circle 
nearer  to  you  than  the  circle,  the  dot  in  the  lower  circle 
farther  away.  Change  your  view  a  few  times  from  Fig.  'i 
to  Fie.  :;  and  back  again.  Observe  the  effect.  Now  look 
lor  the  near-by  image  and  see  the  dot  in  the  upper  circle 
farther  away  and  the  dot  in  the  lower  circle  nearer  to 
you  than  the  circle  itself — the  opposite  of  the  first  stereo- 
scopic view.  Xow  look  again  at  Fig.  1  and  notice  the 
position  of  the  line  in  the  square  when  looking  at  the 
farsighted  image  and  also  its  reversed  position  when 
looking  at  the  nearsigbted  image. 

If  a  reader  has  followed  thus  far.  there  is  no  doubt 
that  be  will  ever  after  remain  interested  in  the  stereo- 
scopic way  oi   seeing  things  pictured  or  described. 


<>,  tober  21,   1916 
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Bi  II  mm  E.  Scon 
In  the  last  lew  years  much  lias  been  done  in  the  name 
of  safety  first.  The  Bureau  of  Mines  has  circulated  many 
bulletins;  mining  ami  scientific  journals  nave  published 
articles  covering  almost  everj  stage  of  the  game;  uearh 
all  the  mining  companies  have  taken  up  the  work,  vvitli 
wonderful  results  in  lowering  the  percentage  oi  accidents: 

but  there  is  one  that  has  l o  overlooked  \>\   almost  all 

of  them,  and  that  is  the  hoist  engineer.  Many  accidents 
are  caused  by  the  carelessness  of  the  engineer  that  could 
have  been  avoided  by  taking  the  proper  precautions.  Tim 
men  on  the  larger  hoists  have  obtained  their  experience 
and  been  tried  out  mi  small  hoists,  and  as  a  rule  can  be 
relied  on  to  keep  their  heads  m  .use  of  an  emergency. 

(»n  the  small  hoist  the  engineer  is  often  a  young  fellow 
who  has  taken  a  course  m  funning  a  car  on  top.  then  a 
post-graduate  course  in  dumping  buckets.  He  learn-  the 
different  levers  ami  becomes  the  engineer.  While  hi'  is 
not  running  the  bucket  or  cage  up  ami  down  the  shaft 
for  practice,  he  is  rolling  another  "pill"  or  has  a  ver\ 
interesting  novel  which  he  may  he  able  to  finish  in  that 

shift  if  he  does  not  lose  t ucb   time.     He  is  brought 

to  his  senses  by  the  shooting  signal,  lie  knows  every- 
thing is  all  right.  ><>  he  answers  it  without  looking  at 
anything  to  see  if  he  is  readj  to  hoist  when  the  time 
conies — still  having  his  hook  in  his  hand. 

The  Novel-Reaium;   Eoist   Engineeb 

A  ease  of  the  novel-reading  engineer  came  to  my  notice 
about  two  years  ago.  The  shaft  was  down  nearly  300  ft. 
and  drillmen  had  their  round  in  and  loaded.  They  gave 
the  shooting  signal,  and  it  was  answered  by  raising  and 
lowering  the  buckets.  The  three  men  who  were  in  the 
shaft  spit  their  holes,  in  in  number,  got  on  the  bucket  and 
gave  the  signal  to  hoist.  The  bucket,  went  up  about  8  ft. 
and  stopped;  the  men  heard  the  engineer's  voice  at  the 
collar  of  the  shaft  and  knew  that  something  had  gone 
wrong;  two  made  the  timbers  and  got  up  far  enough  to 
he  safe,  hut  the  other  man  dropped  hack  to  pull  the  fuses. 
He  got  five  of  them  lint  the  other  eleven  went  off,  and  of 
course  he  was  killed. 

At  tlie  inquest  the  man  who  was  running  the  engine  (a 
50-hp.  gasoline)  said  that  he  wa-  reading  a  novel  when 
they  gave  the  signal  and  that  he  answered  it  without  speed- 
ing up  the  engine,  taking  a  chance  that  it  would  speed 
when  he  was  ready  for  it:  when  the  hell  came  to  hoist,  he 
dropped  the  hook,  grabbed  the  level's  and  threw  in  the 
(dutch.  The  engine  -topped  before  it  got  the  gas.  with 
the  men  so  far  away  from  the  timbers  that  one  of  them 
could  not  make  it.  It  was  not  the  fault  of  the  engineer 
that  there  was  no  chain  ladder  in  the  shaft,  hut  it  was 
his  fault  that  the  engine  failed  to  do  its  work. 

Another  instance  occurred  in  the  -; i  camp  aboul  five 

months  later,  and  although  no  one  was  injured,  it  was 
simply  a  case  of  fool  luck  that  three  men  were  not  killed. 
This  shows  the  ino-t  dangerous  class  of  men  on  a  hoist, 
from  the  miner-"  viewpoint,  to  be  inexperienced  men  who 
can  sit  at  the  hoist  and  thing  that   i-  gob 

down  the  shaft  when  all  they  should  know  is  what  the  lid 
tells  them.     In  this  shaft  they  arc  running  two  small  drills 
with  otic  man  on  each:  the   third   man   looked   after  the 
steel,  powder,  water,  etc.    The  round  had  been  drilled,  the 
tools  -cut  to  the  surface,  the  hole-  loaded  ami  the  men 

•Mining  engineer,   Johnson.    Ariz. 


wen 
third  i 

n  asked  him  if  he  had  given  the  bells*  and  h. 
answered  that  he  had,  so  the  fuses  were  spit  and  tin 
nd  gave  the  one-bell  to  hoist,  win.  • 
I  ckct  went  up  about  a  foot  and  down  again. 

They  gave  another  hell,  and  the 

second  and  a   third   lie 

started  for  the  top  as  could  and  succeeded  in 

getting  up  far  enough  I 
tt'ent  off,  Mud  no  one  was  inj 

On  arriving  at  the  top  the}   fi 
man.     When  asked   wlri    he  did    not    pull   them   out.   he 
■  red  that  he  did  n 

Ih'  kni  d t  he  would  not  pull  the 

bucket  up  on  one  hell  when  they  were  blasting.  The 
man  who  said  that  he  had  given  the  signal  admitted  that 

he  "guessed"'  he  had  Hot   done  BO,   hut    that   did    imt   , 
the   engineer.      One    l.ell    w.i-    the    :  i  al,   ami    he 

should  haw  hoisted,  hut  he  was  one  of  the  wise  ones  win. 
know    more  about   what  on  down   in  the  shaft 

than  the  men  w  ho  are  there. 

One  of  these  hoistmen  was  a  relat  superinten- 

dent, the  other  a  relative  of  on.-  .,f  the  large  stockholders. 
The  management  tried  to  keep  them  on  the  job,  hut  the 
miners  in  the  district  decided  that  the}   should  not  run 
hoists  any  more,  and  the}   at   la-t   gave  up  the  notii 
being    hoistmen     and     tried  could 

handle  better. 

It  would  he  difficult  to  suggest  a  remedy  lor  -u.  h  cases 
as  these,  as  ion-  a-  the  laws  allow  the  use  of  this  b± 
men    on    hoists        Somi     ot     i'  ive    statutes    that 

are  supposed  to  protect  the  miner  against  men  of  this  char- 
acter, hut  the  law  i-  in.t  enforced  if  the  applicant  for  a 
licensi  >ull.     Even  the  pi 

of  the  officials.  In  the  -taie  where  these  accidents  hap- 
pened, an  et  d  to  have  a  license  to  run  a  ; 
The  two  men.  who  knew  nothing  about  engines  and  lun! 
uever  had  hold  of  a  lever,  were  taken  t..  the  proper  offi- 
cials by  the  superintendent  of  the  mine  and  got  li.  i 
without  an  examination,  all  that  was  required  of  them 
being  t..  "dig  up"  a  five-dollar  hill. 

An\  \\  i  \..i.  oi     h\  I  \  k  i :  -  \i    torn    oi     >n.\  M.- 

e   thing  that   w  ill    help   ■  eer  ami 

also  the  miner:  namely,  a  universal  coi 
thai  when  he  learns  it  on  one  job  hi  will  n..t  have  I..  learn 
a  new  code  mi  the  next  ..lie.  This  e.iuld  he  assisted  greath 
if  the  mining  men  of  the  eountn  and  the  mining  journals 
would  take  it  up.  Nearly  all  the  states  have  different 
and  some  have  non< — each  .amp  having  a  different 
system. 

The  following  are  a  lew  si  .  ir  the  new  engi- 

neer, provided  he  is  not  already  too  wise  to  take  them  on: 
Keep  a   cool    Inad:   always   use  judgment   and    play    - 
do  not  m.e  -na!  : 

look  over  your  engine  the  first   thing  you  do  when  you 
go  on  shift  and   he  sure  that  all  nuts  are  tight  and  the 
brake   is   in  good  condition:   remember  that   you 
nt  what   is  going  mi  down  the  shaft,  so 
the   hell    tells   you.   and    then    if   a    mistake    is   mad 
fault. 
Although  it  may  he  hard  on  the  engine, 
able  that  companies  that  have  the  "No  Admit! 

the  door  ami  enforce  it  have    i  than 

.     i 
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In  examining  mines  and  prospects  in  out-of-the-way 
places  many  implements  that  would  be  of  great  con- 
venience or  are  almost  indispensable  to  the  engineer  are 
left  behind  because  they  take  up  too  much  room.  Among 
these  may  be  mentioned  the  sample  splitter.  This  is  a 
sampling  tool  that  in  its  usual  form  of  construction  is 
awkward  to  pack  and  is  therefore  often  not  carried.  If 
no  splitter  is  found  where  the  samples  are  cut  and  broken 
down,  mixing  on  a  canvas  and  quartering  must  be  resorted 
to.  The  advantages  in  always  having  sampling  riffles, 
both  for  convenience  and  accuracy  in  cutting  down  sam- 
ples, are  so  great  that  the  riffles  shown  in  the  accompany- 
ing illustration  were  designed.  Only  two  changes  were 
made  over  the  ordinary  form.  The  inside  length  of  the 
riffles  was  cut  down  from  6  in.  to  5:i4  in.  so  that  the  out- 
side length,  when  taking  into  consideration  the  wire  rein- 


A  COMPACT  AND  PORTABLE  SAMPLE  SPLITTER 

forcement  always  around  the  edges,  would  lie  slightly  less 
than  the  inside  width  of  the  scoop,  permitting  the  latter 
to  be  slipped  over  the  riffles.  It  is  obviously  necessary  to 
shorten  the  length  of  the  riffles  to  permit  them  and  the 
scoop  to  be  fitted  together,  as  the  width  of  the  riffles  and 
usl  l"1  the  same.  Thus,  by  leaving  the  handle  off 
the  scoop,  an  unnecessary  adjunct  anyway,  we  have  a  set 
of  sampling  riffles  that  take  up  less  than  one-half  the 
space  oi  those  of  the  ordinary  construction  and  hence  are 
much  more  convenient  to  transport.  The  riffles  shown 
are  6  in.  wide,  making  an  exceptionally  compact  set. 
They  could  be  made  any  size  on  the  same  plan  and  be  far 
more  compact  than  those  of  the  usual  construction.  Port- 
able equipment  is  becoming  more  and  more  popular  and 
many  appliance-  are  available  in  portable  form  which  a 
short  time  ago  were  impossible  to  take  along  on  account 
of  the  size  or  weight.  It  is  hoped  that  in  the  future  ad- 
ditional equipment   will  be  developed   in  portable  form. 


Hi   Albert  E.  Hall*  and  Geokgb  McFeely 

Various  kinds  of  signals  arc  in  use  at  mines,  rang- 
ing from  the  old  lever  with  its  wire  running  to  the 
power  house  to  the  modern  electric  system.  The  system 
here  described  is  in  use  at  the  Creighton  mine,  Ontario, 
Canada,  and  has  proved  satisfactory.  It  may  appear 
complicated,  but  when  in  operation  works  smoothly  and 
causes  no  loss  of  time. 

Each  level  is  provided  with  a  hell  and  pull  for  each 
hoisting,  compartment  in  the  shaft,  and  there  is  a  corre- 
sponding set  of  bells  in  the  hoisthouse.  When  the  sig- 
nal is  given,  the  hell  rings  not  only  in  the  hoisthouse. 
but  also  on  every  level  in  the  mine,  so  that  observers  at 
any  of  the  stations  are  informed  as  to  the  movements  of 
the  ski]>  or  cage.  Thus  the  chances  of  a  man's  being 
hurt  by  sticking  his  head  into  the  shaft  or  climbing  on 
the  track  are  reduced  to  a  minimum.  The  hoistman  also 
has  a  set  of  push-buttons  placed  conveniently  on  bis 
working  platform,  and  he  repeats  every  signal  given  he- 
fore  he  moves  the  skip  or  cage.  This  is  a  further  safe- 
guard against  accident  as  it  insures  a  thorough  compre- 
hension of  the  signal.  On  each  level  and  also  on  the 
surface,  but  not  in  the  hoisthouse.  a  buzzer  with  a  pull 
is  placed,  and  this  is  used  as  a  call. 

The  wiring  for  the  system  is  shown  in  the  accompany- 
ing illustration.  A  large  cable  containing  12  wires  ex- 
tends down  the  shaft.  Only  the  six  wires  connected  with 
the  bell  signal  system  are  shown  in  the  diagram.  Other 
wires  are  used  for  the  telephone,  powder  signals,  etc., 
the  bell  system  is  usually  operated  by  electric  current 
from  the  main  power  line,  but  when  the  alternating-cur- 
rent power  is  off,  the  system  is  operated  by  current  from 
a  storage  battery.  When  a  signal  is  given  at  a  pull- 
switch  in  any  compartment,  all  the  bells  in  that  com- 
partment ring.  The  single-stroke  type  of  bell  is  used, 
and  this  system  can  be  used  with  any  number  of  com- 
partments. 

The  signals  used  are  as  follows:  1  bell — stop  if  in 
motion,  hoist  if  at  rest;  2  hells — lower;  3  bells — men 
about  to  enter  cage:  3  bells  in  return — men  may  enter 
cage;  1-1  bells — hoist  slowly;  4-2  bells — lower  slowly; 
i)  bells — danger  signal;  5  bells — release  cage  (hoistman 
can  move  cage  to  any  place  he  desires);  6  bells — ore; 
7  bells — waste. 

The  signals  for  the  le\els  are  as  follows:  1-1  bells — 
surface;  4-5  bells — first  level;  4-6  hells — second  level; 
I-:  bells— third  level;  4-8  bells— fourth  level;  5-4  bells- 
fifth  level  ;  '>-'<  bells — sixth  level ;  5-6  bells — seventh  level  : 
5-7  bells — eighth  level;  5-8  bells — ninth  level;  6-4  bells — 
tenth  level ;  6-5  bells— eleventh  level;  6-6  bells— twelfth 
level;  6-7  bells— thirteenth  level:  6-8  bells— fourteenth 
level;  7-4  bells — fifteenth  level;  7-5  bells — sixteenth  level; 
7-6  bells — seventeenth  level;  7-7  bells — eighteenth  level; 
7-8   bells — nineteenth  level;    8-4   bells — twentieth    level; 
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beUs-twenty-firsi    level;    8-6    bells-  twenty    a 
i— twenty-third   level;   8-8   bells   -t 
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Toih°Vhe  °perati E  ""'  bel]  »y»t«n.  tel  us  sup- 
pose thai  the  timber  skip  is  k,,|  belov,   the  , ., 

Is  at  ll1"  ^rface.     When   „   has  been  loaded  and   read^ 

("  '""•;;'"  11'"  '  -  -,"":'1  "  L'M"' I  the  hoisl ,  re- 
turns the  signal.    After  this  be  lowers  I ;age  until  he 

gets  1  bell  which  will  be  when  the  cage  reache  the 
surface  landing,  and  the  boistman  stops  the  cage-  The 
cageman  then  rings  3  bells  and  the  hoistman  returns  the 
signal,  whereupon  the  cageman  may  enter  the  cage  I  i 
us  suppose  the  cage  is  to  go  to  the  sixth  level  The 
surface  lander  will  then  ring  5-5  bells  and  the  hoistman 
wiU  return  the  signal,  after  which  the  lander  will  give 
2  bells  and  the  hoistman   return   2   bells  and   lower  the 

cage  to  the  sixth  level.     When  | ;age  reaches  the  level 

the  cageman  gets  out  and  rings   I- 1   bells  and  the  hoist- 


ate,  so  thai  no  mistakes  will   be  made  b,  pulli, 

,k    ,  '  etinthe* 

1     .    '    °hor1   distance   fro,,,   ,h,  Bhaft.     | 

anTtt  CVeI'  thG  l 

'     '.  '  P«* 1-  to  the  level  when  convei 

cannot   be  -,-,,<  ,,  .„„. 

r  to  inform  the ',,„ 

■       no  buzzer  in  the  hoist- 

*  disturb  or, 
tman. 


2n-d    Level  Wiring  Diagram 


WIRING  DIAGRAM  FOR  A   BELL-AND-BUZZER  SIGNAL 
SYSTEM 

man  returns  the  signal  and  hoists  slowly.  When  the  tim- 
ber  skip  reaches  the  level,  the  cageman  rings  I  bell  and 
the  hoistman  stops  the  cage  and  returns  the  signal,  where- 
upon the  ski]>  can  be  unloaded.  This  seems  a  long 
process,  but  in  lad  is  \en  satisfactory  after  it  has  been 
m  use  for  a  short  time.  In  the  described  movemenl  of 
cage  and  skip,  56  hells  had  to  be  rung,  hut  the 
tion  is  not  as  long  as  it  sounds. 

The  skips  run  in  counterbalance.  The  skip  I 
rings  6  or  7  bells,  depending  on  whether  he  is  going  to 
hoist  ore  or  rock.  The  hoistman  returns  this  - 
and  the  lander  al  the  surface  fixes  the  proper  dump  and 
returns  the  signal.  The  ski],  tender  then  rings  I  bell 
to  hoist,  and  the  hoistman  returns  the  signal  and  hoists 
the  skip.  From  then  on  only  the  l-bell  signal  is  given 
to  hoist,  but  the  hoistman  always  retui 

The  bells  are  all   se1   on    the   posi   of   tl  tim- 

ber to  the  right  of  the  compartmenl  for  which  they  oper- 


Ecoimomy  off  §oH5d= Woven*  Belts* 
Bi    \\ .   P.  Si  ii  \ cito 

°"  ;,;;r;,u'"  of  the  high  cosi  of  leather  ai  pr nl    the 

P"^  of  leather  belting  i-  becoming  aim,,-,  prohibitive. 
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eSS   '";,N   ""   I  iallv 

f"r"'"  d  back  and 

lortl;'l,rn  l"1"1  P^ej   to  ,o,ii,  .      Bui  in  spite  of  tl 

good  features,  leather  belting 

stretching   and   unless   properly  card   for  i- 

moisture  heal  and  cold.     It  era,: 

stiff  on  drymg.    There  is  no  ,    wny 

users  should  noi  loot  to  some  other  sourc, 

11  Possible  gel  a  le tl-  and  better  belt. 

TJe  solid  woven  bell  is  rapidly  c ing  into  prominence 

'  n*  the  solution  of  the  problem   for  the  user  a 

(-""s"1''''  for  ■''  m ml  the  ecoi  omies  of  this  new  . 

mto  the  belting  field. 

1,1  the  firs!   place,  I   a  .  .,,   bongM    b 

correctly.     Much  money  could 

"  ''   °y  electing   the   mosi   uomical   combination  of 

beh  and  pulleys.    Too  many  belt  men  and  bell 
S1g°ers  have  been   in  the  habii  of  sizing  up  a   machine 
with  the  eve  and  concluding  offhand  thai  ,alley 

v,u  answer  the  pur,,,,-,.     Such  a  conclusion  is  no  more 
thanaguess,  but  I  lied  and  t! 

belt  man  may  or  may  not  ha 

Pulleys  must  not  be  too  small.  I  \]  onea  are 

liable  to  slip  easily;  and  they  musi  not  be  too  large,  be- 
Both   bell  and   ,u 
must  I ■'  '     A  small  pulley  requires  a  wide  belt— 

ulley  tran-', 
same  power  and  running  ai  the  same  speed.     Large  pnl- 
'eys,   ,:  an    be   run   with   comparatively  narrow 

belts.      Fig.    1    show-  a   beli   on   small   pulley.-,  t! 

■  ■"  pulleys  being    I  i  drive  costs  more  than 

"'.  although  in  the  latter  we  have 
shown  in  Fig.  i.     J , ,  p 
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e-half  as  much  h. 
half  as  wide  as  thai  I        now  plain  that  some- 
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think   I  I    :,.->     To 

aall  ], alley  must  tx 

phorst. 
Wool worth  Bic 


MS 


ENGINEERING   AND  MINING  JOTJENAL 


Vol.  102,  No.  K 


pulley  on  a  motor,  how  many  revolutions  per  minute  does 
the  motor  make?  Also,  how  many  revolutions  must  the 
driven  pulley  make?  The  diameters  of  the  pulleys  will 
he  inversely  proportional  to  these  speeds;  that  is.  a.  1-i't. 
pulley  of  a  given  drive  would  make  4,000  r.p.m.  if  the 
4-1't.  pulley  to  which  it  is  belted  makes  1,000  r.p.m. 
Choose  pulleys  of  such  size  that  the  speed  of  the  belt  will 
not  be  greater  than  a  mile  a  minute.  Steel  pulleys  may 
lie  safely  run  at.  6,000  ft.  per  min.  peripheral  speed.  You 
are  now  ready  to  compute  the  width  of  the  belt,  which  is 
easily  done  for  leather  belts  a-  follows:  A  single  leather 
belt  1  in.  wide  running  Slid  ft.  per  min.  will  transmit 
1  hp.  And  fur  other  thicknesses  use  :>f)0,  100  and  300 
respectively  tor  2-ply,  3-ply  and  4-ply. 

For  solid-woven  belting  a  prominent  manufacturer 
irives  the  following  rules:  Single  is  equal  to  single 
leather;  light  double  is  equal  to  extra-heavy  single  or  light 
double  leather:  regular  double  is  equal  to  double  leather: 
triple  is  equal  to  triple  leather.  This,  before  passing  into 
the  next  phase  of  the  subject,  is  a  very  good  showing 
for  woven  belting.  The  rules  are  about  equally  applicable 
to  either  leather  or  solid-woven  belting. 

Now,  knowing  the  belt  width,  you  can  easily  decide  on 
a  pulley  width.     Generally  the  pulley  is  about  an   inch 


FIGURES  SHOWING   THE  RELATION  BETWEEN    PULLEY 
DIAMETER   AND   BELT   LENGTHS 


wider  than  the  belt.  11  does  no  harm,  to  lie  sure,  to  use 
pulleys  of  even  greater  width,  but  never  use  those  that 
are  narrower  than  the  belt.  Once  in  a  while  one  see-  sucb 
drives,  but  they  should  never  be  tolerated. 

Next  find  the  total  cost  of  the  belt  and  pulleys.  In 
order  to  do  that  the  length  of  the  belt  must  be  known.  To 
find  this,  multiply  the  diameter  of  the  small  pullej  b] 
l.">i  :  multiply  the  diameter  of  the  large  pulley  by  L.51 
also;  multiply  the  distance  between  shaft  .enters  by  two; 
and  then  add  all  these  products  together.  The  sum  will 
give  tlie  belt  length  closely  enough  for  most  computa- 
tion-, although  it  is  not  always  absolutely  accurate. 

Everything  is  now  known,  except  prices.  These  arc 
given  in  transmission  catalogs  or  must  be  obtained 
specially  from  the  manufacturer  if  of  a  fluctuating 
nature.  \c\t  choose  a  larger  diameter  for  the  small 
pulley  and  do  the  computing  all  over  again.  Per- 
haps the  total  cost  of  larger  pulleys  and  a  narrower  belt 
will  be  less,  perhaps  more.  It  is  impossible  to  tell  until 
one  figures  it.  If  the  cost  i-  less,  try  a  -till  larger  diam- 
eter for  the  -mall   pulley,  always   remaining   within  the 

allowable   belt   speed. 

If  the  cost  i-  more,  in  either  of  the  trials,  choose  a 
smaller  pulley  and  try  again.  It  is  wise,  generally  to 
tabulate  the  results  systematical!]    lor  the  avoidance  of 


errors.  Such  a  tabulation  should  include  the  following 
item-:  (a)  Diameter  of  pulleys,  (h)  width  of •  belt,  (c) 
width  of  pulleys,  (d)  length  of  belt,  (e)  cost  of  pulleys, 
(f)  cost  of  licit  in  dollars,  (g)  total  cost,  dollar-.  This 
tabulation  will  tell  the  whole  story  in  condensed  form. 
The  final  column,  "Total  cost,  dollars,"  is  the  important 
one.  The  least  total  cost  generally  is  the  most  economical 
where  the  distance  between  shaft  centers  is  20  or  30  ft.: 
but  where  pulleys  are  close  together,  judgment  must  be 
used  in  addition  to  figures.  Usually,  this  method  gives 
amply  largo  pulleys — larger,  in  fact,  than  one  would  use 
on  guessing  the  diameter,  but  large  pullers  are  generally 
best. 

This  applies  equally  to  leather  and  to  -olid-woven  belt- 
ing, but  on  account  of  the  much  lower  cost  of  the  latter 
it  i-  plain  that  it  has  an  even  greater  advantage  where 
the  distance  between  -haft  centers  is  great.  At  any  dis- 
tance, though,  woven-belt  drives  cost  less.  To  show  this 
great  difference  in  cost  I  quote  the  following  from  a  let- 
ter in  my  possession:  "Recently,  on  a  new  installation  in 
a  big  East  End  plant,  they  figured  leather  belting  would 
cost  them  $3,500.  Comparing  cost  of  -olid-woven  belting 
for  the  same  installation,  it  .-bowed  a  saving  of  just 
$2,218.40.  Ours  cost  only  $1,281.60,  and  additions  were 
such  that  we  could  guarantee  our  belting  to  give  them 
just  as  good  service  as  best  grade  of  leather."  This  man- 
ufacturer will  not  sell  a  bell  if  he  knows  finger  shifters 
are  to  be  used.  "Usually,"  be  says,  "the  belt  is  blamed 
instead  of  the  finger  shifters,  when  the  belts  wear  out 
prematurely."'  His  idea  is  to  save  the  reputation  of  his 
belting.  The  old  finger  shifter  should  be  tabooed.  It  is 
bard  on  am  belt  to  allow  it  to  scrape  against  a  sharp  ob- 
ject.   A  br 1  surface  should  be  used  to  press  against  the 

belt. 

It  is  claimed  by  - e  belt  men  that  they  cannot  make  a 

good  joint  in  a  solid-woven  belt,  but  that  is  because  they 
go  at  it  in  the  wrong  way.  Being  accustomed  to  leather 
belting,  they  are  inclined  to  try  to  join  woven  belts  in  the 
snne  way,  but  that  is  illogical  because  id'  the  difference 
in  structure.  Some  of  the  new  metal  lacings  and  joints 
do  satisfactorily  on  solid-woven  belt-,  and  some  makers 
are  successfully  making  woven  belts  endless. 

There  are  other  advantages  that  accompany  woven  belt- 
mi;-,  such  as  less  pressure  on  the  bearings  due  to  the  larger 
pulleys  and  lessened  tension  ;  power  is  saved  :  bearings  and 
babbitt  are  saved;  there  i-  less  slip  and  less  belt  wear: 
and  the  goodness  of  the  belt  runs  all  the  way  to  the  out- 
put, which  is  increased  and  improved  because  of  the  ab- 
sence of  -h|i  and  the  steadiness  of  the  large  pulleys  and 
the  all-around  economical  combination. 


sir   il  itnaoer  aim  Faiain\air&g 

One  advantage  of  the  Ohio  caving  system,  in  use  at 
the  Ohio  copper  mine  at  Bingham,  Utah,  at  the  [nspira- 
tioii  copper  mine  in  Arizona  and  elsewhere,  is  its  extreme 
conservation  of  timber.  Only  enough  timber  is  required 
to  protect  tiie  men  during  the  time  of  working  instead 
of  requiring  permanent  sets.  After  caving  the  timber 
i-  recovered  b\  a  grizzly  and  returned  to  the  workings 
and  used  o\er  again.  At  Ohio  the  cost  of  timber  is  about 
Jc.  per  ton  of  ore  mined.  No  detailed  estimates  of 
inspiration'-    costs    are    yet    announced. 
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ILnm&esttoir&e    Precaipaftsjttioia    of 


Limestone  precipitation  of  [nspiration's  oxidized  ores 
was  mentioned  briefly  last  week  in  the  Journal's  account 
of  tlic  A.  I.  M.  E.  meeting  in  Arizona,  in  connection  with 
the  proposed  leaching  of  the  [nspiration's  low-grade  car 
bonate  and  silicate  ores.  Rudolph  Gahl  in  introductory 
remarks  to  his  paper  on  the  "History  of  the  Rotation 
Process  at  Inspiration,"  referred  to  certain  changes  thai 
had  developed  in  the  practice,  since  the  writing  of  this 
paper.  He  stated  that  although  the  addition  of  hydrogen 
sulphide  permitted  a  good  recovery  of  "opper  carbonates 
with  certain  ores,  it  had  not  proved  especially  advan 
tageous  at  Inspiration  and  that  experiments  with  leaching 
had  shown  more  satisfactor)  results  on  the  carbonate 
and  silicate  ores.  lie  added:  "We  intend  to  use  lime-. 
stone  for  precipitation  of  the  copper  that  goes  into  solu- 
tion, as  electrolytic  precipitation  seems  out  of  the  ques- 
tion on  account  of  the  diluteness  of  the  solutions;  precip- 
itation by  iron  was  rightly  objected  to  because  of  the 
unavoidable  contamination  of  the  water  supply.  We  feel 
very  hopeful  about  the  success  of  our  limestone  precipita- 
tion, which,  if  it  holds  what  it  seems  to  promise,  will 
develop  into  a  novel  feature  of  copper  metallurgy." 
K 

IF  a  cadi  Slag  Spliimftes'S  ana  IFiiag»eK5,§ 

Those  who  have  to  practice  "first  aid"  in  mines  and 
reduction  work-  will  probably  find  the  following  of  great 
help : 

"Location  in  a  busy  clothing  manufacturing  district 
gave  rise  to  the  necessity  for  a  simple  method  of  deter- 
mining the  presence  and  location  of  foreign  bodies,  such 
as  needles  and  splinters,  in  fingers,"  says  Dr.  Roscoe  II. 
Webb,  in  the  Journal  of  the  American  Medical  Associa 
tion.  "A  pieee  of  black  woolen  cloth  8  in.  square  was 
Eastened  to  a  piece  of  adhesive  plaster  of  equal  size,  and 
in  the  center  an  oval  opening  was  made  measuring  five 
eighths  by  one-half  inch.  By  placing  this  over  an  electric 
light  supplied  with  a  reflector  and  placing  the  finger  over 
the  hole,  excellent  transillumination  is  obtained,  and  by 
making  pressure  with  a  pointed  instrument  over  the  sus 
pected  area,  the  objed  can  be  brought  out  more  clearly. 

If  the   field    is    rendered    bl Hess   while   operating,  the 

finger  may  be  placed  over  the  opening  and  the  object  can 
be  again  accurately  located.  This  device  is  simple,  inex- 
pensive and  indestructible.  It  is  more  easily  adapted 
than  pocket  flashlights,  etc.,  to  the  finger,  and  reduces  to 
a  minimum  the  number  of  cases  requiring  rbntgenograms. 

Daily  use  for  the  last  six  i iths  b]    si 

the  accident  room  has  proved   n-  efficiency." 
>; 

(ru<-il>lex  often  Fail  along  the  sides  rattier  than  on  the 
bottom.  The  bottoms  of  a  crucible  in  this  condition  n 
removed  and  used  as  covers  for  other  crucibles  for  several 
melts.  Often  the  bottomless  ring  left  above  the  point  of 
failure  can  be  used  as  a  funnel  through  which  charge  can 
be    fed    into   a    crucible    already    in    the    fire. 


Clhisurt    for    FlotaHnoin\  Testing 
By  L.  B.  Pbi.noi 

V\  hen  testing  dotal  to  have 

a  Iced  of  constanl  assay,  volume  and  density.  It  i- 
also  sometimes  essential  to  use  a  feed  in  the  laboratory 
machine  that  is  identical  with  the  feed  used  in  actual 
practice,  so  far  as  possible.  Some  of  the  difficulties  I  have 
encountered,  and  the  remedies  applied  when  testing  oils, 
are  herein  described 

Having   about    •   hundred 

their  frothing  and  selective  qualities,  as  compared  to  the 
oil  used  m  regular  practice  at  the  mill,  1  collected  about 
200  lb.  of  the   led   to  the  dotal i<  es,  dried   il 
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Amount  of  Water  Required  in  Cubic  Centimeters 

FEED  CHART  FOB  FLOTATION  TESTING 

and    passed   all   through  a    L50-inesh   screen.     Thia   was 
then  thoroughly  mixed,  quartered  and  assayed.     To  com- 
pare the  result-  of  the  mill  i  Hi  the  laboi 
machine   (a  Janney  testing  machine),   I    used  the 
oil  that  was  being  used  in  the  mill,  a  charge  of  •"'•iii  grams 

and  a  volui E  L,500  c.c.     I  was  greatly  surprised  to  find 

that  the  results  with  the  Janney  were  much  lowei 
we  Wl  in  actual    practice.      I    then   tried    n 

arions  densities  and   used  various  amoui 
,,il.  DUt  in  he  concentrates  were  lov 

high.      I    next    tried    drying   more   of    the    - 

ow  temperatures,  and  again   I 
Adding  a  few  dn  phuric  acid  lo 

srered  the  grade  of  concentrates.    T 

lusion   that   no  matter  how   low  the  t<  on 
;„  di  alena  and  pyrite  too 

that  interfered  with  the  results  when  testi   sf.     Tl 
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phuric  acid  probably  removed  this  film,  also  brought  the 
i  allium  and  magnesium  carbonates  to  the  top  with  the 
concentrates. 

The  mill  slimes  are  mixed  in  Dorr  tanks,  and  in  one 
id'  I  lie  tanks  I  found  the  slimes  to  be  free  from  old  oil. 
Numerous  assays  and  density  determinations  on  these 
slimes  showed  the  lead  content  to  be  practically  constant, 
and  the  density  to  be  from  1.250  to  1.280.  Collecting  some 
of  the  slimes  and  running  them  with  the  same  oil  as  used 
before,  1  found  my  results  from  the  Janney  laboratory  ma- 
chine to  check  closely  with  those  of  the  mill  machine. 
Further  experiments  showed  that  a  volume  of  1,500  c.c. 
and  a  density  of  1.2  gave  the  best  feed  for  the  Jannej 
machine.  As  the  density  of  the  slimes  from  the  Dorr  tank 
was  always  above  1.2,  but  variable,  I  plotted  a  curve  that 
showed  the  quantity  of  slime  necessary  at  various  densities 
and  tbe  amount  of  water  needed,  for  a  constant  feed  of 
1,500  c.c.  volume  and  density  of  1.2.  On  several  occa- 
sions afterward  I  needed  to  change  tbe  volume  and 
density  of  the  feed  in  making  other  tests,  so  1  have  de- 
rived a  formula  that  may  be  applied  to  tbe  original  curve 
readings  to  determine  the  volumes  of  slimes  and  water 
needed  for  any  other  feed  of  a  different  volume  and  den- 
sity. This  curve  and  the  accompanying  formulas  will  lie 
a  great  time  saver  to  any  experimenter  meeting  condi- 
tions similar,  to  mine.  Tbe  reduction  formula  may  be 
used  for  any  volume  and  density,  providing  tbe  original 
slime  density  is  not  less  than  that  required  in  the  feed 
or  greater  than  the  curve  is  plotted  for.  Caution  should 
be  used,  however,  in  the  mixing  of  tbe  final  feed,  as  tbe 
solids  settle  rapidly  in  the  slimes,  and  there  is  apt  to  be 
a  loss  in  pouring,  causing  tbe  final  density  to  be  lower 
than  that  calculated  for.  The  use  of  large-mouthed 
bottles  iii  mixing,  rapid  pouring  and  due  care  will  elimi- 
nate  this   source   of  error. 

The  diagram  and  formulas  will  show  tbe  method  used 
for  plotting  the  curve,  and  tbe  same  method  may  be 
used  for  plotting  any  other  curve  that  the  experimenter 
>liould  choose  to  adopt  as  a  standard.  (See  equations 
1,  2  and  4.)  Tbe  reduction  formula  (see  equation  3)  ex- 
plains itself.  Numerous  experiments  have  found  tbe 
specific  gravity  of  dry  pulp  in  the  slime  herein  mentioned 
to  be  2.84  (S  in  equations  t  and  2).  In  equation-  1 
and  2,  m  is  463  grams. 

Curve  Formulas 

m  =  Weight  of  dry  material   in  charge; 

V  =  Volume  of  charge,  taken  as  1,500  c.c; 

M'  =  Weight  of  a  unit  volume  of  water,  taken  as  1  : 

S  =  Specific  gravity  of  dry  material    (for  slime,  S 

=  2.8  I )  ; 
P  =  Dcnsitv  of  charge,  taken  as  1.2. 


Let 


Then 
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To  find  points  for  curve, 
Let 

d  =  Density  of  slime; 

Q  =  Amount  of  slime  required  to  make  the  charge 
V-Q  =  Amount  of  water  required  for  charge; 
Then 

„  _  m(S  -  1) 


In  this  particular  case  Q  =    -j -. 

To  find  the  amount  of  slime  required  to  mix  a  feed  of 
any  other  density  and  volume,  from  this  curve,  let 

v  =  Amount   of    slime    required,   as   shown   on 
curve,  of  any  density  "d"; 
\\  =  Volume  of  new  charge; 
D1  =  Density  of  new  charge ; 
QL  =  Amount  of  slime  needed  for  the  new  charge; 
-O,  =  Amount  of  water  needed  for  the  new  charge ; 


V 

Then 
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In  this  particular  ease. 
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A  general  equation,  eliminating  m,  for  determining 
the  amount  of  slime  and  water  necessary  for  any  charge, 
has  been  contributed  by  II.  Rabling1,  and  is  as  follows: 

d—1 


0. 


(4) 


Pfi<m,eiiia{^  Tlglht    IB  ©Ms  ©ira    F^alllleys 

At  a  plant  where  a  number  of  belts  are  used  very  tight 
and  in  consequence  are  difficult  to  place  on  their  pulleys, 
the  small  device  shown  at  A  in  the  illustration  makes 
the  task  of  placing  a  tight  belt  an  easy  one,  according 
to  A.  E.  Holaday,  writing  in  the  American  Machinist 
for  Oct.  19,  1916. 

The  device  is  made  of  Vs  in-  flat  steel  about  2  in.  wide. 
It  is  bent  at  right-angles  at  the  ends,  the  bends  being  made 


S(d  -  1) 


(3) 


REPLACER  FOR  TIGHT  BELTS 

so  that  the  contrivance  will  fit  the  width  of  the  pulley 
face.  The  ends  are  about  2  in.  long.  By  starting  the 
belt  on  the  pulley  and  holding  this  angle  iron  over  the 
belt,  the  belt  can  lie  run  on  without  difficulty.  To  avoid 
accidents  the  belt  should  be  run  on  either  by  hand  or  at  a 
very   slow  speed. 


Pigs  Are  Prevented  from  Sticking  in  their  casting  raoia  in 
the  following  manner.  Before  the  molten  metal  is  poured, 
slacked  lime  is  introduced  into  the  mold.  The  heat  ot  tnu 
molten  metal  drives  off  the  water  from  the  lime  and  leaves  a 
powder   (CaO)   which  keeps  the  mold  and  the  pig  separated. 
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evisioim  of  ttlhie  Mimims'  Law-II 


The  following  communications  were  received  by  the 
Mining  and  Metallurgical  Society  of  America  in  answer 

in  its  questionnair< the  points   involved   in   thi 

posed  revision  of  the  mining  law  of  the  United  States. 
Congress  declined  to  appoinl  a  commission  to  draft  a 
new  mining  code  unci  it  is  now  up  to  the  mining  in- 
dustry itself  to  crystallize  its  ideas  as  to  what  the  qct 
law  should  contain.  Readers  are  invited  to  contribute 
their  views  on  the  points  involved  in  the  questionnaire, 
which  was  printed  on  p.  719  in  the  Engineering  and 
Mining  Journal  of  Oct.  1  I.  1916. 

J.  Parke  Channing  (Sept.  15,  1916)  In  regard  to 
the  size  of  the  claim  my  opinion  is  thai  it  should  be 
40  acres:  that  is,  1,320  ft.  by  1,320  ft.  In  this  way  we 
more  nearly  preserve  the  length  of  lode  allowed  in  the 
present  mining  claim  of  1,500  ft.  and  we  simply  give 
it  extra  width  to  allow  for  the  abolition  of  the  extra- 
lateral  right.  Iron-ore  leases  in  Michigan,  Minnesota 
and  Wisconsin  are  seldom,  if  ever,  made  on  less  than 
40-acre  tract,  unless  there  should  be  a  fractional  ,',;  sec- 
tion which  is  not  up  to  the  full  10  acres.  I  am  of  the 
opinion  that  where  a  country  has  been  sectionized, 
undoubtedly  these  claims  should  correspond  with  the  40- 
acre  tracts  of  the  sections.  In  unsurveyed  territory  I 
am  doubtful  as  to  whether  the  provision  should  be  made 
that  lines  be  north-south  and  east-west.  In  cases  of 
veins  striking  northeast  and  southwest  this  would  lead 
in  a  great  deal  of  confusion. 

In  this  connection  it  is  interesting  to  note  thai  when 
the  eastern  end  of  Tennessee  was  sectionized,  it  was  a 
parently  recognized  that  the  trend  of  the  country  was 
northeast  and  southwest  and  the  meridian  was  made  to 
conform  with  the  general  topography  of  ridges  and  val- 
leys of  the  country.  Incidentally  this  very  nearly  agreed 
with  the  trend  of  the  copper  formation.  I  think  un- 
doubtedly the  first  locators  in  a  district  would  approxi- 
mately determine  the  trend  of  the  mineralization,  and 
in  districts  where  the  formation  curved,  later  claim-  would 
be  properly  oriented. 

This  rule  of  square  location  should,  however  not  he 
made  too  rigid,  but  provision  should  be  made  that  in  a 
location  only  two  of  the  angles  need  be  right  angles, 
thus  permitting  a  want  of  parallelism  on  one  side  so 
that  the  claim  might  butt  up  againsl  another  and  ye1 
change  its  general  direction  to  conform  to  the  strife 
the  iode.  T  was  lately  looking  over  some  chum  maps 
of  Cuba,  in  which  country  1  understand  all  angles  musi 
he  right  angles.  The  result  was  that  in  buttinj 
against  an  adjoining  property  the  line  looked  like  that  of 
a  saw.  which  of  course  is   ridiculous. 

I  very  much  favor  the'  principle  of  permitting  an 
amount  equal  to  the  assessment  work  to  be  paid  in  cash 
rather  than,  as  is  often  the  case,  allowing  it  to  be  frit- 
tered away  without  benefit  to  anyoi 

Charles' A.  Chase   (Sept.    14,   1916)—!  have   re 
the  proposed  outline  of  a  mining  law  as  offered  by  the 
New  York  Section,  together  with  the  subsequent  discus- 
sions, and  my  conclusions  are: 

1.  The  classification  of  public  lands  seems  unimpor- 
tant, it  being  well  enough  to  permit  the  prospector  to 
seek  mineral  where  he  will.  Mr.  Parker's  discussion  of 
this  is  pertinent. 


than    to   make   that    a    maximum    ■ 

a  permissible  minimum;  and  insti 
quiring  a  large  square,  permit  as  man. 
square   units   to   he   placed    in   a    row,   thus   giving 
ititude  in  shape  and  size  of  claim.     II 
1,lis  latitude,  conformity  with   legal   subdivisions  would 

able  am!  even  attractive  in  the  sui 
areas;  further  in  unsurveyed  area-  the  exclusive  u 
north-and  south  and  east  and  west  lines  would   facilitate 

i  do nt  with  the  pub!  i  the 

I   think  it  well 
worth  whiL  ,,i,i  the  infinite  ■ 

a  of  claims. 
•'!.  Mr.  Gardner's  discussion  .-how-  the  I  dis- 

covery at  leas!  antecedent  to  patent,  if  not  to  valid  loca- 
tion. Permittin  ery  of  mineral  coupled  with 
the  requirement  of  full  $100  worth  of  WOrk  cadi  year 
beginning  with  initiation  of  claim,  compulsory  record- 
ing of  each  year's  assessment  and  heavy  penalties 
fradulent  affidavits  might  foi  dure. 

The  demand   for  record   in  the   United   Slat.-   Land   0 
seems   impracticable,    these  offices   being   in   general    too 
remote:  such  a  record  without  the  prior  reqnireraei 
official  survej    (even   in  survi  corroboration  as 

to  location  i-  mo  i  mid  be  valueless,  and   .  • 

being  dangerous  in  attempting   to  give  something  that 
it,  could  not  give  without  better  machinery  than  ha-  been 
suggested.     Most   locations  originate  through   individual 
1  knowledge  of  vacant  ground,  and  that  knowl 

may  1 xpected   to  he  more  accurate  than  a   Land   0 

map  based  on  inaccurate  data. 

I.    [f   the   claim   may   he    varied    from    10 
acres,  $100   is  a    reasonable  average  annual   assessment. 
An   actual   cash    payment    •'•■''  in    lieu   of  work 

on  the  ground  has  much  to  commend  it  and.  if  this 
might  he  divided  between  county  and  national  ;'ihitii- 
ments,  might  ho  acceptable  to  the  Western  public 

5.  The  crediting  of  large  expenditures  in  one  year  to 

seems   fundamentally  had. 

6.  I  !or  limiting 
ownership  by  requiring  patent.    If  the  affidavit  of  annual 

is  made  compulsory,   the   possessor)    title   permits 
return  to  the  public  domain. 
In  general,   there  seems  no  sufficient   reason   why  any 
patent,  whether  placer  or  lode,  should  not  Erom 

attack  after  a    few  years  and  in   a 

neral  law. 
i  of  Land  0  isions  Bhould  he  made 

readily  available. 
In  making  these  comment-  I  have  presupposed 

iject  only  to  u-alatcial  rights. 

p  offered  current  contributions  have 

me  in  clarifying  my  own  ideas. 

Frank    A.    RosS]    (Sept.    I.    1916) — Actual    di 

bould  he  necessary  to 

and   valid   '  a   claim,  hut  the  new  lav 

ize   preliminary    '  i  ations   without    disi 
ator  in  his  rights  i 
and  diligent  -•" 

eral.     This  is  to  prevent  trouble  between   tw. 


'Xonmember. 
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Locators  on  suspected  ground,  each  striving  to  find  min- 
eral first.  But  all  preliminary  rights  should  determine 
upon  cessation  of  work  and  title  should  revert  to  the 
Government. 

It  is  a  moot  question  whether  claims  should  be  (160  ft. 
square  or  1,320  ft.  On  surveyed  hind  and  in  rare  cases 
where  veins  strike  due  north-south  or  cast-west,  the  10- 
acre  claims  would  offer  certain  advantages  perhaps,  but 
mi  unsurveyed  lands  and  where  the  veins  strike  in  any 
ether  directions  than  N-S  and  E-W  it  would  be  very 
difficult  to  locate  them  by  staggered  10-acre  claims. 
bounded  by  N-S  and  E-W  lines,  so  as  to  cover  enough  of 
the  vein  on  its  dip  to  make  the  claim  valuable.  Other 
10-acre  claims  would  need  to  be  located  in  the  direction 
of  the  dip  to  protect  the  first  location.  See  accompany- 
ing sketch. 

On  the  other  hand,  if  1,320  ft.  square  were  adopted 
and  the  claim  might  be  staked  out  with  one  side  par- 
allel to  the  strike  (where  there  is  an  outcrop)  and  as 
close  thereto  as  possible,  then  the  rest  of  the  claim  on 
the  dip  side  would  give  ownership  to  a  satisfactory  depth 
of  vein  even  without  supplementary  locations  in  direction 
of  the  dip. 

Consequently  T  am  strongly  inclined  to  believe  that 
claims   1,320   ft.   square   located    according  to   the  judg- 


\     40  Acre 

a      Parallel  to  Strike 
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nent  of  the  locator  and  not  confined  to  political  divi- 
sions and  subdivisions  of  surveyed  lands  or  to  north- 
and  south,  east-and-west  lines  on  unsurveycd  lands,  will 
work  better  in  practice  and  give  more  satisfaction  all 
around,  regardless  of  the  crazy-quilt  pattern  of  the  camp 
map. 

Very  few  surveys  of  our  mountainous  districts  arc 
found  to  be  correct,  so  that  fractions  are  almost  bound 
to  exist  in  any  event  and  must  be  covered.  Again,  on 
unsurveycd  lands  it  would  certainly  bother  any  pros- 
pector to  set  out  north-south  or  east-west  lines  that 
would  hold  on  survey  and  he  would  find  such  a  require- 
ment very  obnoxious,  1  think.  The  labor  of  staking 
claims  in  heavily  timbered  districts,  for  instance,  is  far 
greater  than  most  persons  imagine,  and  few  lines  are 
ever  correctly  run  at  first. 

The  number  of  claims  locatabie  by  one  person  or  as- 
sociation should  lie  unlimited,  but  assessment  work  or 
equivalent  cash  payments  should  lie  strictly  enforced; 
failure  to  comply  should  work  forfeiture  of  rights,  and 
claims  should  he  so  posted  or  at  least  the  records  should 
he  so  marked  as  to  serve  as  notice  to  the  public.  Present 
regulations  as  to  marking  notices  and  records  of  location 


should  he  amplified  so  a-  to  enable  the  public  to  trace 
immediately  the  ownership  of  any  ground  that  has  been 
slaked.  For  instance,  present  monuments  are  not  suffi- 
ciently permanent  and  the  same  applies  to  the  posted 
notices  of  location.  Serial  numbers  should  be  given  to 
each  claim  by  the  recorder,  one  series  for  preliminary 
notices  of  location  and  another  for  permanent;  and  these 
numbers  should  be  carved  or  painted  upon  the  monu- 
ments together  with  the  office  in  which  recorded.  Pre- 
liminary notices  should  be  filed  within  30  clays — the 
sooner  the  better. 

If  it  is  desirable  to  file  any  notice  in  the  local  United 
States  Land  Office,  then  six  months  after  striking  valu- 
able deposits  should  be  sufficient.  But  all  notices  should 
be  filed  at  the  county  seat. 

Annual  assessment  work  should  he  at  the  rate  of  $5 
per  acre,  hut  the  payment  of  an  equivalent  amount  of 
cash  should  be  permitted  in  lieu  of  actual  work  for  a 
period  not  to  exceed  two  consecutive  years  upon  a  sworn 
statement  of  good  faith  and  intention  to  perform  the 
actual  work  in  future.  This  would  serve  to  tide  over  a 
short  period  of  hard  luck,  hut  would  prevent  the  holding 
of  claims  unworked  and  undeveloped.  Actual  work 
should  be  required  under  heavy  penalty.  Affidavits  of 
same  should  he  made  and  filed  with  the  recorder  annu- 
ally. Failure  to  do  so  should  work  forfeit  within  a  cer- 
tain time,  say  60  days  after  Nov.  1  :  in  other  words,  before 
Jan.  1  of  each  year.  The  recorder  should  keep  a  proper 
record  of  each  claim  filed,  showing  assessments  or  lapses, 
etc.      ("Recorder"  means  "county  recorder.") 

Owners  should  be  permitted  (by  all  means)  to  hold  a 
group  by  doing  work  on  one  claim,  provided  that  this 
work  is  development  for  the  group  and  provided  that  the 
total  expense  of  this  work  is  equal  to  the  number  of 
acres  in  the  said  group  multiplied  by  $5,  all  labor  to  be 
reckoned  at  current  wages  of  the  district.  Sums  ex- 
pended in  excess  of  the  required  amount  for  cither  single 
claims  or  groups  should  be  credited  upon  the  work  of 
the  following  year  or  years  and  should  be  allowed  in 
applications  for  patent,  provided  that  no  fractions  of 
$200  be  allowed  if  claims  comprise   10  acres. 

Filing  in  a  United  States  Land  Office  is  not  necessary 
as  regards  preliminary  or  final  notices  of  location,  though 
there  would  he  no  objection  to  filing  the  latter  if  de- 
sirable for  any  reason.  Present  patent  procedure  seems 
to  be  reasonably  satisfactory  on  the  whole  with  the  ex- 
ception of  scrutiny  by  land-office  officials  that  are  not 
conversant  with  mining  methods  and  requirements. 
United  Stales  mineral  surveyors  have  some  improvements 
to  suggest,  I  believe. 

I  see  no  objection  to  the  seven-year  limit,  for  the 
reason  that  valuable  claims  are  certain  to  be  patented 
l«  fore  that  time. 

By  all  means  provide  for  appeal  from  the  decisions 
of  the  General  Land  Office. 

L.  K.  Armstrong2  (Sept.  7,  1916) — Referring  to  the 
amount  of  labor  to  be  expended  annually.  I  am  opposed 
to  the  $200  requirement,  as  unpatented  claims  are  usu- 
ally in  the  hands  of  poor  people  and  in  the  withdrawal 
of  extralateral  rights  the  40-acre  claim  as  a  rule  will 
carry  no  more  vein  value  than  20  acres  without  abridg- 
ment of  these  rights. 

Referring  to  notice  of  location  and  compulsory  final 
entry.     I    am    opposed   to   limited   time   for   final    entry 

^Spokane,    Wash,    (nonmember.) 
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nnd  payment  for  land  with  penalty  of  forfeiture,  for 
i  his  would  work  a  hardship  on  the  claim  owner.  Pat- 
ented land  is  a  deterrenl  to  development  and  so  the 
making  of  mines,  and  will  s ter  result  in  consolidation 

of  large  interests. 

It  is  my  observation,  applied  in  many  cases  here,  thai 
land  once  patented  is  land  idle.  It  is  palpably  unfair  to 
ask  that  mineral  lands  be  continuously  developed  after 
patent  issues,  without  questioning  the  legality  of 
demand.  It  would  seem  to  be  wise  to  let  this  provi- 
sion of  the  law  stand;  demand  continuous  annual  8 
ment,  as  now,  until  patent  issues  without  limiting  time 
for  this. 

Frank  A.  Ross  (Sept.  L8,  1916)— I  fully  agree  that, 
theoretically  at  least,  mining  locations  made  in  con- 
formity with  meridional  lines  might  somewhat  simplify 
descriptions  in  certain  instances;  bu1  I  am  equally  con- 
vinced that  the  net  practical  result  of  such  a  requirement 
would  be  to  increase  greatly  the  difficulties  of  location 
and,  quite  probably,  to  create  more  or  less  confusion. 
Again,  much  more  ground  would  need  to  be  covered  than 
if  locations  were  made  parallel  to  the  known  or  supposed 
strike  of  veins.  I  shall  briefly  outline  my  objections, 
all  of  which  are  based  \ipon  practical  experience  with 
conditions  as  they  are  and  not  as  they  are  supposed  to 
be  by  some  of  our  lawmakers.  And  I  wish  to  preface 
my  remarks  with  a  declaration  that  staking  claims  is 
not  the  simple  process  that  many  imagine  it  to  be.  Out 
in  the  open,  rolling  country — yes;  but  in  all  mountain- 
ous regions,  broken  up,  heavily  timbered  and  brushed 
and  mostly  precipitous,  the  work  of  running  claim  lines 
is  almost  always  severe.  Professional  men  know  this, 
but  few  laymen  do.  Therefore  my  objections  to  the 
meridional  system  are  these : 

In  the  first  place,  immense  areas  of  mineral-bearing 
ground  are  still  unsurveyed  and  will  so  remain,  perhaps, 
indefinitely. 

Second,  a  surprisingly  large  percentage  of  completed 
surveys  are  what  is  known  as  "office  surveys";  that  is,  sur- 
veys by  contract  in  which  the  Government  has  been  out- 
rageously cheated  by  the  contractors.  For  instance,  I 
once  employed  a  surveyor  to  plat  a  group  of  claims 
in  the  Cascades,  in  a  district  that  bad  been  surveyed. 
Imagine  my  amazement  when  he  told  me  as  a  great 
joke  (!)  on  himself  that,  not  being  able  to  find  the 
section  corners,  he  had  bought  one  of  his  own  maps. 
made  some  years  before  and  forgotten  until  then,  be- 
cause, as  he  said,  "I  didn't  remember  that  that  district 
was  among  those  that  came  under  my  contract.  Why  1 
I  never  left  my  office  when  I  made  that  survey !"  Good 
joke,  was  it  not?  I  have  since  been  informed  that  such 
instances  were  by  no  means  rare. 

Third,  in  an  astonishing  number  of  cases  where  sur- 
veys have  been  run,  no  permanent  monuments  were 
erected,  and  it  becomes  a  heartbreaking  task  to  I 
corners  in  any  instance,  but  particularly  in  badly  broken, 
timbered  and  heavily  brushed  districts;  and  prospectors, 
when  about,  to  locate,  are  quite  shy  about  calling  out- 
siders into  a  consultation.  I  was  examining  a  property 
a  few  weeks  ago  and  had  occasion  to  trace  certain  sec- 
tion corners  in  the  Bitter  Roots,  Montana.  It  took  me 
and  my  assistant  two  whole  days  to  find  two  corners. 
They  were  marked  by  flat  stones,  lying  loosely  on  tim- 
bered talus  slopes  and  chiseled  so  faintly  that  only  through 
pure  luck  did  my  agile  assistant  tumble  on  to  them. 


1 

to    the    ,'  ,|     ],,„,. ^ 

these?      >,  .-    'pi,,.,, 

can  all    -  directions  t1 

-  known  h... 
in  cours 

Fourth,  v,  ben  mineral   is  i 

possible 
i  ime.     [f  the  disi 

ide — down  gulches 
through   timber,  brush   and    fallen    rock— his   work   of   lo- 
ll    !»'    mad.-   for   him  ;    nut   if   be 

urn-!   first  oi  ii  ;  or  hunt  f<>r  Bection  i 

thin  I  seriously  doubt  if  he  will  do  it;  or.  if  be 

will  everlastingly  '•cuss-out-'  tb    G  n1  that  made 

He  h     Eool     leu  -.       Pui  es    that    other 

men  are   frantically  staking  all   around   him,    I 
several   different  kinds  of  confusion,  disputes  and  even 
warlike    act.-,    both    before    and    after    merid 
are  made,   pari e  ularly   in   an    unsurvi  '.     B( 

yond  all  doubt,  many  would  lose  valuable 
their  veins  where  the  Btrikes  of  the  latter  weie  in  direc- 
tions other  than  toward  the  four  cardinal  points.  Hit 
this  could  not  happen  if  claims  were  staked  parallel  to 
the  strike  and  if  the  monuments  of  the  first  line  run 
indicated  on  which  side  the  remainder  of  the  claim 
was  to  lie. 

Fifth,    I    claim    that    if    vertical    planes    limit    owner- 
ship, then  there  is  positively  no  objection  to  the  so-called 
crisscross  locations.     Permanent  mineral  monumi 
easily  established  to  which  all  claim  corners  may  he  tied; 
and  these  monuments  themselves  may  he  tied  t" 
corners   if   anything   is  to   be   gained    thereby,   as    in    the 

making  of  a  general  map;  etc.     N ofusion  ever  has 

arisen   that   could   not   also   arise   under   ti 
system.     In  every  stampede,  claim  line-  always  overlap 
each  other  and  always  will.     Adjustments   mu-t    follow, 
and  there  is  no  practical   remedy  for  this  condition. 

The   crux   of   the   whole  .    my   mind,    i-    the 

enforced  establisbmenl  of  permanent  corner  monuments 

together  with  the  destructi( E  all   0  euments 

by  the  official  mineral  surveyor  after  he  ha-  noted  their 
exact  locations  in  ' 

Today  our  minis  n  jtle  with  d 

posts   on    lapsed    claims    that  merely   serve   to    libel   the 
ground  or  t  blackmail  suits. 

Whether  or  not  the  claims  comprise  10  or  40  ai 
I    think,    immaterial,    although    the    suggestion    to    -take 
oiil\    a    LI  ii   up  is  lo  tb 

as  a  compromise. 

:•: 

Wos°l&umeE&1,s    (Cotnr&ipeinisatioia  Act 

By  A.  L.  IT.  Sthket* 

The  clause  of  the  California  Workmen'-  Compensation 
Act  which  precludes  recovery  for  injury  to  an  employee 

due  to  his  own  "willful  misconduct"  has  h. 

by  the  Supreme  Court  of  the  state  in  a  case 

miner  working  in  one  shaft    of  a   mine   was   ,  • 

go  to   another   when    he   should    finish   his  work   it 

first.     Instead  of  going  directly  to  the 

stopped  for  a  short  time  in  the  shade  of  an  ore  bin 

•Attorney  at  law.  829  Security  Bulldin  >,  Minn 
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mi  the  surface,  to  rest,  the  day  being  insufferably  hot, 
and   was  killed  by  a  collapse  of  the  bin. 

An  award  of  compensation  for  his  death  was  resisted 
nil  the  ground  that  his  own  willful  misconduct  led  to 
the  accident,  but  the  court  holds  that  there  is  liability 
under  the  act,  it  appearing  that  the  place  was  com- 
monly used  by  employees  for  resting  and  had  been 
regarded  as  safe.  (Brooklyn  Mining  Co.  vs.  Industrial 
Accident   Commission,    159    Pacific    Reporter,    162.) 


Mining  at  the  Old  Dominion  Copper  Mining  and 
Smelting  Co.'s  property  at  Globe,  Ariz.,  is  carried  mi 
along  8,500  ft.  of  the  strike  of  the  Old  Dominion  and 
other  minor  veins.  Irregular  replacement  deposits  occur 
in  the  limestone  of  the  hanging  wall.     Mining  is  carried 
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on  at  present  to  a  depth  of  1,200  ft.  Access  to  the 
winkings  is  gained  through  five  shafts,  three  of  which  are 
800  ft.  deep,  one  1,200  and  the  other  1,400.  The  last 
is  the  main  operating  shaft  and  is  a  five-compartment. 
In  two  of  these,  3i/>-ton  skips  operate;  three-deck  cages 
operate  in  two  others,  while  the  fifth  is  devoted  to  pipe 
lines  and  cables.  The  skips  are  hoisted  by  a  Nordberg 
16x28.\48-in.  twin-tandem  compound  double-drum  hoist. 
The  drums  are  7  ft.  diameter  and  have  a  5-ft.  face  on 
which  2,000  ft.  of  l^-in.  rope  is  wound.  The  hoisting 
speed  is  1,800  ft.  per  min.  The  cages  are  hoisted  by 
a  Nordberg  18x30x  12-in.  cross-compound  geared  double- 
drum  hoist  having  drums  9  ft.  diameter  and  -1  ft.  face. 
Two-layer  11,4-in.  rope  is  used.  A  hoisting  speed  of  1,250 
ft.  per  min.  is  attained.  A  daily  production  of  1,200  tons 
of  ore  is  mined  partly  by  square-sets  and  partly  by 
cut-and-fill.     Of  this  ore,  two-thirds  goes  to  the  coneen- 

•Data  from  pamphlet  prepared  lor  recent  A.  I.  M.  E.  visitors. 


trator  and  one-third  is  smelted  direct.  Electric  haulage 
is  employed  underground  on  alternate  levels  from  the 
12th  down.  Three-ton  locomotives  are  used  with  20-cu.ft. 
side-dump  cars. 

Three  types  of  pockets  are  used,  namely:  (1)  125- 
ton  pocket  with  measuring  transfer  car  from  pocket  to 
skip;  (2)  250-ton  transfer  raises  with  3V2-ton  measuring 
pocket  for  loading  into  skip;  (3)  200-  and  250-ton 
pockets  with  slide  and  3y2-ton  measuring  hopper  for 
loading  into  skip. 

The  water  question  is  a  serious  one.  An  assortment  of 
various  types  of  pumps,  situated  from  the  10th  to  the 
18th  level,  have  an  aggregate  capacity  of  over  11,000  gal. 
per  min.  A  pressure  system  of  ventilation  is  employed, 
air  being  forced  down  two  of  the  shafts,  75,000  cu.ft. 
per  min.  being  forced  down  an  800-ft.  and  100.000 
cu.ft.  per  min.  clown  a  1,200-ft.  shaft.  A  total  of  4,475  hp. 
is  developed  in  the  steam  power  plants  and  1,500  kw.  is 
developed  by  two  mixed-pressure  Curtis  turbo-generator 
units  operating  at  2,300  volts. 

The  crushing-plant  equipment  consists  of  two  No.  71/2 
gyratory  crushers,  one  of  which  is  used  for  smelting  ore 
and  one  for  concentrating  ore.  Reduction  is  continued 
in  one  48-in.  and  two  36-in.  Symons  disk  crushers. 
Reduction  to  1-in.  size  is  accomplished,  screening  being 
done  by  two  trommels,  5  ft.  diameter,  one  8  ft.  and  the 
other  10  ft.  long.  A  monthly  tonnage  of  37,000  is 
treated.  In  the  .sampling  mill  a  16-lb.  sample  is  taken 
from  each  100  tons  of  ore.  Further  crushing  equipment 
consists  of  36xl6-in.  and  27xl4-in.  rolls.  The  final  pulp 
grinding  is  performed  in  Braun  pulverizers. 

The  concentrator  equipment  is  as  follows: 

Shaking  screens,   three  Woodbury  classifiers   and   jigs 

Two  Traylor  mils.  42x16  in. 

Five  S-ft.  by  36-in.  Hardinge  pebble  mills 

One  S-ft.  by  4S-in.  Marathon  mill 

Deister  Concentrator  Co.  tables  and  Senn  vanners 

Coarse   concentrating  vacuum   tanks,   Blaisdell    excavator 

300-ton    16-box    Minerals    Separation    machine 

Two  Oliver  filters 

A  tonnage  of  800  is  treated  per  24  hi-,  and  3.5% 
copper  is  concentrated  in  the  ratio  of  2.9  to  1.  The 
concentrate  runs  Cu  8%,  insoluble  21%,  iron  31% 
and  sulphur  30%.  Jigs  produce  47%,  tables  and 
vanners  30%,  and  the  flotation  plant  23%  of  the  total 
copper  recovered,  A  concentration  ratio  of  10  to  1 
maintained  in  the  flotation  department.  The  reagent 
used  has  the  following  composition:  Coal  tar,  '85%; 
pine  oil,  3%;  coal-tar  creosote,  8%;  turpentine,  4%. 
Three  hundred  tons  per  day  is  treated. 


OLD  DOMINION   SMELTING   DATA 

Average  tons  charge  per  furnace  per  day 

Per  cent,   coke  to  charge 

Average  blast   pressure,    oz 

Average   cu.ft.  air  per  min.   per  furnace 

Average  cu.ft.  air  per  ton   charge 

Average  tons  air  blown  to  furnace  per  day 


12. S5 

21.5 

13.500 


Weight   ratio — fuel   and   charge  to  air 1:2.034 

Matte    fall,    % IS. 33 

The  composition  and  analysis  of  the  charge  are  shown 
in  the  following  table : 


COMPOSITION   OP   CHARGE 

Ores    56.77% 

Concentrates    14.21% 

Flux    12.23-; 

Fee.    secondaries 2.29'; 

Converter  secondaries  14.50% 


100.00% 


ANALYSIS  OF  CHARGE 

SiO.,    22.2% 

Fe    31.5% 

CaO    l.S% 

A1..0;,    6.6% 

S    11.8% 

Cu     7.75% 


In  the  smelting  department  are  five  furnaces,  one  of 
which  is  19  ft.  3  in.  by  44  in.,  and  four  are  16  ft.  6  in. 
by   44    in.,    all    with    5-in.    tuyeres.     The    above    details 
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were  given   out   to    the   members   of   the    A.I.M.E.   on 
their  recent  visit  to  the  plant. 
Data  on  converter  lining  life  are  given  in  the  folio 

table   which   shows   the   operation   of   a   converter   fr 

June,  1913,  to  December,  1915,  during  which  time  it  was 
blowing  L3,734  hr. 

LIFE  OF  AN  ORIGINAL  LINING  TO  TIME  OF  FIRST 
PATCHING 

Size  of  converter 12-ft.  Great   Falls   type 

Thickness  of  brick  at  tuyeres,  in 30 

Total   number  of  blows  made '  3,288 

Average  time  of  blow 4  hr.   1  I 

Total   tons   matte   charged 85,578 

Copper   in   matte,      

Tons  bullion   produced 

Average  time  to  blow  1  ton  copper,  min 

Average  tons   copper  per   blow L0.80 

Average  blast   pressure    

Air  used  to  blow  1  ton  copper,  cu.ft 17s,  n  1 

Average  air   used   per   min.,    cu.l't 7,69] 

Tons  ore  fed  per  ton    matte   blown 0.20 

Analysis  of  ore  fed:  Cu,  6.90;  SiO.,  60. IS;  Fe,  10.1:  CaO, 

2.5;  A1203.   6.5;  S,   2.6 
Average  weight  of  bar  made,   lb 322 


Flo&Si&lioirft  &.&  Mo^inift  M©s°§|gv.ini* 

Experiments  in  the  flotation  process  have  been  carried 
on  at  the  Mount  Morgan  mine.  Queensland,  Australia,  for 
several  years,  and  interesting  results  have  been  obtained. 
It  may  be  noted  that  the  Mount  Morgan  ore  is  a  mixture 
of  iron  and  copper  pyrites  with  gold  in  a  quartzose  gangue.. 
There  are  two  types  of  ore  in  the  underground  workings — 
smelting  ore  containing  I11  to  <">"',  3ilica,  and  ore  too 
siliceous  for  economical  smelting.  The  material  of  the 
latter  type  is  that  treated  by  flotation,  an  approximate 
analysis  showing  2%  copper,  toe;  iron,  -M-  dwt.  gold, 
;.;',  silica,  PL.'e  alumina,  3^%  calcium  carbonate  and 
other  alkalies,  and  10%  sulphur.  By  resolving  these 
analyses  into  approximately  component  minerals,  it 
appears  that  there  is'6%  copper  pyrite,  16$  iron  pyrite 
and  78%  coarse  calcite,  etc.-  The  analysis  is  of  i 
typical  and  does  not  represent  an  average  assay  of  the 
class  of  ore. 

Flotation  experiments  were  carried  en  with  a  standard 
24-in.  Minerals  Separation  machine.  Experiments  were 
continued  for  three  months,  when  it  was  then  decided  to 
convert,  the  plant  into  a  large-scale  experimental  unit 
treating  100  tons  per  day,  in  order  that  the  concentrates 
produced  would,  to  some  extent,  defray  tin-  expenses  of 
the  experiments.  Ore  from  the  shaft  Inn.  approximately 
G  in.  in  size,  put  into  a  bin  of  tOO  ten-'  capacity,  from 
which  it  was  fed  into  a  24xl6-in.  Blake-type  crusher. 
The  machine  handles  10  to  15  tens  per  hour  and  the  pi 
required  for  its  operation  was  20  to  ''^  hp.  The  crushed 
product,  varying  in  size  from  1 '  ■_>  to  '-'  in.,  was  conveyed 
and  elevated  into  bins  above  the  ball  mill. 

Dry  Crushing  in  Ball  Mills 

Eight  No.  5  ball  mills  were  put    into  commission,  of 
which  six  were  constantly  in  use.  these  mills  makir 
r.p.m.    They  were  driven  by  pinion-and-spur  gearing  from 
one  mainshaft,  the  mills  operating  independently.     The 
G-in.  steel  halls  were  ad  irly  with  the  feed,  so  as 

to  keep  the  normal  weightof  one  ton  of  halls  in  each  mill. 
Fifty-mesh  screens  were  used,  the  avi  rage  size  of  the 
crushed  product  being  10$  to  15$  plus  60-mesh.  Kadi 
mill  required  15  hp.  when  crushing  at  full  capacity,  which 
was  approximately  0.9  to  1  ton  per  hr.  Products  from 
the  ball  mill  passed  into  two  fines  bins,  each  capal 

•Excerpt  from  an  article  bv  W.  Shellshear,  in  the  "Pro- 
ceedings" of  the  Australasian  Institute  of  Mining  Engineers, 
June,   1916. 


holding  150  tons.    To  prevenl 
bin  was  lined  with  sheet  iron.     Ii  will  b< 
i  was  dry. 

the  ore  was  fed  into  the  M 
ration  plan!  by  two  Challenge  feedei 
launders  where  water  pipes  were  so  arranged  as  to  w<  I 

•  ire  with  a  minimum  escape  of  dust.     The  feeders  were 
accur  tte  and  . .  ding, 

Thi  onstanl 

by  means  of  actuated  a  valve  in  the 

bottom  of  a  feed  ta  er  level.    1 

i In     M  m  :  b      Sep    ..Men   machii 
r.p.m.,  and    the   whole   machine   took   from   55   to  60   hp., 
depending  on  the  rate  of  feed.    The  Brsl  one  to 

of  No.  6  boi 
returned  to  the  feed  for  retreatment. 

The   COl 

20  ft.  in  diameter  and  ,!i  filter  bottoms. 

fhese,  howi  were   unsat  to  the   fa<  i 

thai  the  wel  slimi  tank 

and  did   uot 

•  ome  by  running  the  concent 

gular  vats,  9  Et.  L0  in.  by  10  ft.  9  in.,  aboul 
with    cocoa    man! 

titrates  were  run   ; 
four  always  being  in  opi  ration,  and  each  vat  was  fill- 
with  i 

em.     The  drained  water  was  perfectly  clear,  and 
mtrates    drained    readily    in     ts    hr.    to   7   or 
moist 

Prelim  i\  \i:y  Flotj  i  roa  \'.\  pi  rim 
A-  a  general   rule  ai  id   is  i 
fhi-  class  of  ere.  and  the  Mount  Morgai 
thin.    As  typical  of  one  - 

this  plain  before  it-  conversion  into  a  large  steel  on    . 
follow  ' 

OH  a  certain     '  :  was 

15  tons  per  hour,  and  the  dilution  3.5  to  l      T 

of  th hr.,  and  the  oil  used,  1  lb.  per  ton. 

ordinary  eucalyptus  oil   was  used,  and  '  %  I" 

\e.  I   mixer  and   ' ;;  to  No.  3  mixer.     The  product  from 
each  ell    was   assayed    separately,   and    it 

found  that  the  first  cell  gave  concentrates  higher  in  j 
:•  and  iron  than  any  of  the 

rom    No.    1    gradually   to    N 
instance,  in  gold,  the  first-cell  con 

ixth-cell  producl 

ary,  the  sili  'rem 

n  the  sixth. 
Test 
tabling  befi  a.     Vanning  tests  conducted   in  a 

,lish  on   varioi  ■  the   mine 

ated  that  a  i 

crude  ore  was  high  in  copper.     (l 

mere  gold  a 
were  rei  overed.     In  the  ore  a  li i tr' • 
nearly  always  indi 

although   much    lower    :' 
than  the   flotat 
gold.     A  careful 

on  fill' 

■ 
■  in.  along  the  table  i 
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how  the  sold  followed  the  various  table  product,.     The  gold  could  be  seen  in  the  dish.    The  test  proved  that  free 

1       the  tab  e  las  crushed  through  50-mesh  screens  in  gold  floated.,  and  that  a  certam  portion  of  it,  at  any  rate 

ball  mills  on the  main  plant  and  the  feed  sent  direct  to  was   free   in   the   concentrates      It   seems   reasonable   to 

t       'w:th  u    disification.    The  table  had  a  speed  of  assume  that  the  gold  in  the  Mount  Morgan  siliceous  ore 

,      ,   kes  per  min     stroke  of  %  in.,  fall,  l/>  in.  per  ft.,  was  free  and  in  a  very  fine  state  of  subdivision 

ate  of  t?dP  1  £  ton    per  hour8    The  best  results-the  The  flotation  tests  showed  that  the  recovery  of  iron  was 

"ncentSes'  having  J  greatest  value-were,  as  might  low    The  results  from  many  runs  ™-**«  to ^  0%,   he 

have  been  expected,  obtained  at  the  lower  end  of  the  residue  assaying  4  to  8%  iron.     Ine  percentage  oi  iron 

I    e  where  the  concentrate  recovery  is  usually  made,  and  varied  considerably  according  to  the  nature  of  the  ore 

£  valuable  con  tent  le  sened  as  tlJhead  of  the  table  was  The  results  of  laboratory  tests  indicated  that    with  a 

uu     .uudiML  dilution  of  1 :  1  poor  recoveries  would  be  obtained,  while 

^interesting  feature  of  the  experiments  was  the  use  with  thinner  dilution,  up  to  7  to  1    recoveries  would  be 

of  Sonste It    o  ut,on  tQ  determine  Acre  the  gold  occurred  normal.     A  rapid  method  of  determining  the  dilution  o 

m  q           or  pyrite     In  carrying  out  this  test  a  sample  of  feed  on  a  large  scale  was  worked  out.    In  this  method  a 

flotTi  i         .due  from  a  largeJale  test  was  taken,  assay-  number  of  50-c.c.  cylinders  were  filled  up  to  the  graduated 

h S  4 4  dwTgold  and  0.559?    copper.     The  sample  was  mark  with  weighed  quantities  of  water  and  ore.  the  latter 

Z  ttroth  af8  -mesh  screen  and  the  -80-mesh  product  being  average  crushed  feed  from  the  experimental  plant 

was  then  screened   through    120   mesh.     The   sand  that  The  pulp  in  the  cylinders  was  then  agitated  and  allowed 

rmaSedonXSo-mes/screen  was  used  for  the  test.    It  to  settle  for  five  minutes    and  the  relative  numbers  of 

asSved.513  dwt   gold  and  0.74%  copper.    The  Sonstadt  cubic  centimeters  of  settled  feed  and  of  clear  water  were 

solution  was  prepfred  by  taking  a  saturated  solution  of  read  off.    The  results  obtamed  were  used  as  standards  for 

not  tium  td  dein  water   and   adding  mercuric  iod.de  subsequent  work.     Tests  on  the  large  scale,  checking  the 

nt            requ    ed  Specific  gravity  was  obtamed.     In  this  method  against  the  ordinary  one  of  weighing,  showed    hat 

cas     150  ™  of  tne  sand   from  the  product  between  it  gave  good  results,  the  method  of  taking  the  dilution 

-SO- I id  +  120-mesh  was  added  to  the  Sonstadt  solution  being  to  fill  a  100-c.c.  cylinder  with  pulp  out  of  one  o     he 

and  stirred  well.     The  solution  had  to  be  kept  warm  to  agitators.     A  number  of  large-scale  tests  showed  that  the 

RESULTS  OP  FLOTATION  TESTS  AT  MOUNT  MORGAN 
(Period  of  One  Week) 

r Crude  Ore — - >  , F7T7C(J"oCnnprat I?o^        sIuTT  Gold^Copper.  Iron,    Gold,  Copper, 

Mesh,  Gold.  Copper,  Iron,       Silica,  Gold,    Copper.     Hon,       feilica.  ^        i y  %         Dwt  % 

I.M.M.  %  Dwt.         %  %  %  %  wi  ,c  /  075         

+  60    16.7        5.54        1.10         11  21.38  ..i0         „  „„         

&.■:::::::  &    IM    IM    ::::     ::::     *:       |    ifg    ::::     ••••     jj-|    HI    °dl    :::     :::     ::: 

i&?: 10i6  in  ut  io.si  74.36  i4o^2  &s  aa  &*  m*  «»    *«  o.a5  «■  ^  &i.o 

Prevent  solidifying.     The  quartz  product  floated  on  top  results  were  not  affected  by  having  dilutions  ranging  from 

o    the  sohition'and  was  skimmed  off.  filtered  free  of  solu-  2 : 1  and  5 : 1,  provided  the  feed  was  not  heavy.     With  a 

tion  and  dried     The  assays  of  the  products  were:  For  the  feed  of  over  20  tons  per  hour  it  was  found  impossible  to 

lu-iz  prod     t  3.91  dwt.  gold,  0.05%  copper,  1.45%  iron  work  with  a  dilution  under  3  to 1  owing  to  the  work  being 

SdW  M%  silica.     The  mineral  product  contained  9.79  adversely  affected  if  the  rate  of  flow  o    pulp  through    h 

dwt   gold,  1.85%  copper,  34.95%  iron  and  18.4%  silica,  machine  was  too  great.     J  annmg  tests  showed    ha    the 

r'the  mineral   product   contained   9.79   dwt.   gold,   the  quantity  of  fine  slime  in  the  feed  varied  from  15  to  20%. 

copper  and  iron  in  the  quartz  product  certainly  did  not  Experiments  showed  the  value  of  fine  crushing, 
account  for  the  total  gold  present.     Therefore  the  test  Th],  UgE  QF  DlFFERENT  Oils 

proved  that  a  certain  percentage  of  the  gold  was  associated         ^  ^  ^  ^  ^^  ^  ^.^  ^^ 

In  order  toobtain  still  more  information  on  this  matter,  and  various  blendes  of  eucalyptus  with  other  oils.  Labora- 

in  order  to  out  a  in  si                        screened  through  120-  torv  tests  backed  up  by  large-scale  operations  indicated 

!^      Sit       :^  tZ%  180:  that  of  the  eucalyptus  oils  used,  those  of  the  type  euc^p- 

m    h     The  sanS  that  remained  on  the  180-mesh  screen  tus  a^fcna  and  eucctypU,  dwes  containing  pheUan- 

was  used  for  a  second  experiment.   This  test  was  conducted  drene,  give  better  results  than  those  of  the  other  types 

ike    he  first  one     he  q iartz  product  being  floated  off  on  which  did  not  contain  phellandrene.     Eucalyptus  distilled 

£5tt«Bi2dt»lSSr  Assays  of  the\uartz  product  from  local  plants  of  the  type  eucalyptus  atnodora  and 

top  ol  the  Constant  so in ,io              •                ^          *     Thi  n  digtilled  from  box  were  tried,  but  results  were  not  so 

Stf  of      ,      lr;;    "it    1  eaTy natted i  ttt  Xre  was  good  as  from  oils  of  the  phellandrene  type.     Turpentine 

es    Id  associated  with  the  quartz  in  the  finer  product,  which  is  impossible  to  distinguish  from  the  first  distillate 

Hen       it   seemed    reason  ble    to   assume    that    a    certain  of  eucalyptus,   is  too  often  used  in  large  quantity  as  a 

«ount   o Mta    gdd  Tssodated    with    the    quartz    was  diluent  of  eucalyptus  and  too  much  stress  cannot  be   aid 

i  a  ted  bv  finergcrushSg.     The  residues  after  flotation  on  the  importance  of  exact  specification  being  complied 

£  Sena  Wilflev-table  test,  and  the  plain  indication  with  before  eucalyptus  in  large  lots  is  £«*■"* 
ZTthitthe  gold  was  in  a  fine,  free  state  and  distributed         In  the  plant  it  was  found  that  fl otat ion  was  i.  flueneed 

wTdelv  through  all  the  table  product..  by  an  excess  of  oil  almost  as  much  a    ^  *o    1  ttle.    Too 

Some    of    the    flotation    concentrates    were    tested    for  much    oil    caused    heavy    float    in    the    residue    launder. 

teUnril bufno  W  «.  found.     A  sample,  the  -80-  Experiments  on  the  large  scale    ^**£*™£ 

mesh  product  of  the  fi]  on-box  concentrate  assay-  for  a  long  period  to  the  dry  feed  at  the  Challenge  leeder. . 

Int  47P2   dwt.  was  pan,,,,!   to  see  if  any  free  gold  was  proved  that  the  percentage  of  insoluble  in  the  concentrates 

present.     After  long  and  careful  panning  very  fine  free  did  not  increase  below  normal. 
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( lleic  acid  and  residuum  oil  were  tried  in  the  laboratoi  • , 

I mt  the  results  were  not  sufficiently  good  to  be  tried  again 
nn  the  large-scale  plant. 

The  method  adopted  in  the  large-scale  concentration 
plant  showed  that  although  in  some  cases  very  little  extra 
gold  was  recovered  by  vanning  and  flotation  tests,  as  com- 
pared with  straight  flotation,  in  most  eases  the  extra 
recovery  was  appreciable,  and  this  fact  was  really  the  mam 
one  in  considering  the  erection  of  tables  before  flotation 
in  the  large  treatment  plant.  Oihcr  advantages  were  the 
recovery  of  a  large  proportion  of  coarse  iron  concentrates 
which,  when  mixed  with  finely  ground  flotation  concen- 
trates, would  give  a  product  easy  to  handle.  In  addition 
there  was  a  possibility  of  treating  smelting  ore  in  the  con- 
centration plant.  The  method  adopted  for  the  plant  was, 
therefore,  primary  crushing  to  about  LO-mesh  and  tabling, 
recrushing  table  rejects  to  'S|)-  or  120-mesh  and  treating 
by  flotation.  The  smelting  ore  required  very  fine  crushing 
to  get  good  recoveries.  As  no  work  was  done  in  the  large 
plant  on  this  class  of  ore.  only  laboratory  tests  were  carried 
out,  which  continued  to  show  the  advantage  of  combined 
treatment.  The  accompanying  table  is  a  brief  summary 
of  the  results  that  were  obtained  by  experimental  plants  at 
work  on  a  large  scale.  The  flotation  costs  may  be  sum- 
marized as  follows:  Supervision,  O.Od. ;  operating  wages,' 
1.82d. ;  power.  1.46d.;  material  in  general,  O.ld.:  oil, 
eucalyptus  and  residuum,  4.98d.;  maintenance,  2.85d.; 
plant  and  general  maintenance,  0.62d, :  and  sampling  and 
assaying,  4.45d. ;  a  total  of  Is.  5.18d.  (about  $0.35)  for 
the  whole  operation. 

Mefeal  Mlirae  Accndlesatls  aim  119315 

There  was  a  slight  decrease  in  the  number  of  men 
killed  in  the  metal  mines  of  the  United  States  in  1915 
as  compared  with  1914,  according  to  the  compilation  of 
Albert  II.  Fay  of  the  V.  S.  Bureau  of  .Mines.  The  total 
number  killed  as  reported  to  the  Bureau  of  Mines  by  the 
operators  was  553  in  1915.  as  compared  with  559  in  1914, 
G83  in  1913,  661  in  191?,  and  695  in  1911.  The  number 
of  men  reported  employed,  however,  during  1915  was 
slightly  less  than  the  previous  year,  the  numbers  being 
152,118  in  1915  as  compared  with  158.115  in  1914.  The 
fatality  rate,  therefore,  for  1915  was  slightly  higher  than 
for  the  preceding  year,  being  3.64  per  1.000  men  em- 
ployed in  1915  as  Against  3.54  per  1,000  for  1914;  B.5'i 
in  1913;  3.91  in  1912;  and  4.19  for  1911. 

The  decrease  in  the  number  of  employees  is  mon 
parent  than  real.     In  1913  and  1914  the  bureau  collected 
accident  and  labor  statistics  from  both  mines  and  metal- 
lurgical works.     These   data    were   collected   on    separate 
forms  so  there  is  the  possibility  of  including  as  mini 
ployees  many  mill  and  smeltery  men.     In  1915,  the  same 
card  contained  forms  for  both   mines  and  metallurgical 
works,  and  being  filled  out  at  the  same  time  eliminated 
all  possibility  of  duplication.     The  number  employ 
mines  and  metallurgical  works  for  three  years  is  shown  in 
the  accompanying  table. 

EMPLOYEES  OF  U.  S.  METAL-MINING  INDUSTRY 

Tear                 Mines  Mills            Smelteries             Total 

1913  191,276  14,985       20.564 

1914  15S.115  15.128       27.S79       201,122 

1915  152,118  1S.564       31,327       202,009 

There  were  reported  35,295  nonfatal  injuries  for  1915, 
of  which  35  were  permanent-total  disability;  51  !  perma- 
nent-partial   disability:    7,242    other   injuries   of   a   tem- 


porary nature  invol  than    I  I  .1. 

27,144  minor  injuries  wherein  the  time  lost  wa 

•  |»  r  1,000  men  employi  <! 

I  with   191   for  191  I.    This  ■■ 

irily  significant  of  an  increased  hazard,  bul 

e  nearly  gel  forth  by  reason  ol 

it   the  mines  and  more  complete  report-  to 

the  bureau. 


Mniraetralls  Sepatrattnoim  vs.  Miami 

In  the  -mt  of  Mil ii         -  Ltd.,  against  Miami 

Copper  Co.  in  th  I  Court  foi   I  •■ 

aware,  at    Wilmington,  a   dei  ree   was   sig I   by   .Indue 

Bradford,  Oct.  5,  L916.  The  judge  also  signed  an  order 
staying  the  injunction  on  condition  of  the  immediate 
filing  of  a  bond  for  $250,000  and  thi  reafter  of  monthly 
reports  of  the  particulars  of  the  Miami  flotation  opera- 
tion-. «  uli  leave  to  the  plaintiff  I  om  time  to 
time  to  increase  the  amounl  of  the  bond  upon  showing 
that  the  profits  of  the  defendant  from  its  infringing  oper- 
ations had  exceeded  the  amount  of  the  bond. 

At  the  argument  in  open  court  Judge  Bradford  Baid 
that  an  infringer  was  ti  i   the 

patent  owner  and   that  all   the   profit-   from   the   infi 
incut  were  to  be  paid  to  the  patent  owner.     In  the  dis- 
cussion as  to  the  amount  of  the  bond,  the  defend: 
counsel  stated  that  three  years  Butte  &  Superior 

company  had  stayed  the  issua t  a  preliminary  in- 
junction against  them  in  the  suit  of  Mb.  3  ition, 
Ltd.,  by  filing  a  bond   for  $75,000  and  making  monthly 

reports  of  its  flotati perations.     Plaintiff's  counst 

plied   thai   these  d   in  court    from  month  to 

month,  showed  that  the  profits  of  the  Butte  &   3 
company,    due    to    flotation,    were    approximately    I 
000,0(H)   and   therefore   the   bond   was   obviously   inade- 
quate.    Judgi     I '.radio  nl    then    stated    that   of  course   a 
plaintiff  can  always  move  to  increase  the  amount  oi   a 
bond,  and  therefo  :  the  amount,  which  he  fixed 

in  the  ease  before  bim  upon  a  rough  estimate  of  a  n th's 

operations  and  gave  leave  to  increase  the  amount  from 

time  to  time,  as  pre\  iously  noted. 

:■: 

Broken     mil     Proprietary     <'»..     Broken     Hill.     N.     B.     W., 

Australia,    for    the    half-year    ended    May    Ml.     1916,    repo 
working     income     of     J  I,  which     other     ■! 

amounting   to   $2,950,276  are  deducted,    leaving    (1,936,111    bal- 

froni    which   1673,969    in   dlvldei 

i  ••    of    $1,562,604.      There    v. 
lioiii    the    mine      The   n  the    noils    handled 

56.820   tons  of  sulphide  ore.   producing   9.352   ions   of  lead   con- 

The   region  dealt   with    26,929    tons   of    I 

produced    ,; 

and    28.38    oz.    silver    per    ton.      The    cine-flotation    plain 
closed   down   on   Apr.    13    until   a    nee. 

lets    could    be    obtained    having  '  I    tons    an. I 

produced    13.1S9    tons   averagin  •  ■■.    12.8    uz. 

lead. 
Due  to  the  Christmas  and  Easter  holidays  and  a  strike  foi 
the    I  1-hr.    week    i  which    .  I    thi 

out    of    the    it. 
At    tie  erks    the    blast    furnaces 

operation  continuously 
., 7 4  tons.  The  rolling  i 
product,   consistin-  llel 

plate  and    channels       Th 

■ 

The   requirement 
nt  an   increase  in  production 
tion     le     the 

9   produced    135. y  II    : 
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lOtog'rsypIhs  fromm  tlbe  Field 


aim iiiiiiiii iniiiiiiiiii iiiiiiiiiiiiiini 


This  small  dredge  of  the  Alta  Bert  Gold  Dredging  Co.,  near  Trinity  Center,  Calif.,  has  yielded  some  remarkable 
returns.  The  Alta  Bert  and  other  property  in  the  vicinity  have  recently  been  purchased  by  the  Estabrook  interests  of 
Boston  and  a  modern  steel  dredge  will  probably  be  built 


ic  Gold  Dredging  Co.,  recently  launched  in  Coffee  Creek,  Trinity 
a  subsidiary  of  the  Yukon  Gold  Co. 


Hull  of  the  new  9-cu.ft.   all-steel  dredge  of  the  P 
County.     This  company 
TRINITY  COUNTY,  CALIFORNIA.  IS  RECEIVING  MORE  ATTENTION  FROM  DREDGE  OPERATORS 


October  21,  1916 


ENGINEERING  AND  MINING  JOURNAL 


. 


Homestake's  opencut  ne 


&  M.  shaft  at  right;   Highland  shaft  at  left 


Mineral  Point  100-stamp  mill  and  Father  de  Sraet  opencut  in  background 


The  eastern  part  of  the  town  of  Lead  and  some  of  the  Homestake  plants 
RECEXT  VIEWS  OF  THE  HOMESTAKE  GOLD  MIXE  IX  THE  BLACK  HILLS.  SOUTH  DAKOTA 
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"asco  Dnsforacftp  Pert* 


A  good  description  of  the  Cerro  de  Pasco  district,  Peru, 
is  so  rare  that  when  an  article  such  as  the  one  by  Smge- 
wald   and   Miller1   appears,   it   is   of   more   than   passing 

interest. 

In  1904  I  made  an  examination  of  the  coal  and  copper 
properties  of  the  Cerro  de  Pasco  Mining  Co.,  but  was 
called  back  to  report-as  is  too  frequently  the  case-before 
1  had  really  done  much  more  than  make  a  thorough 
reconnaissance.  Upon  my  return  I  requested  permission 
to  publish  some  observations  of  scientific  interest,  but  this 
was  refused  by  the  controlling  interests.  So  much  time 
has  elapsed  since  then  that  I  feel  that  I  may  now  make  a 
statement  supplementary  to  the  article  referred  to  without 
v minting  professional  ethics.  I  shall  have  to  depend 
solely  upon  my  memory,  as  my  notebooks  are  not  at  this 
moment  available.  . 

The  Cerro  de  Pasco  copper  deposits  are  due  to  the  in- 
trusion of  a  mass  of  rhyolite  into  a  series  of  cretaceous 
sediments— limestone  chiefly,  so  far  as  now  known,  lhe 
contact  between  the  intrusive  and  the  sediments  is  along 
a  north-south  fault,  and  it  is  due  to  this  that  the  deposits 
Immediately  along  the  contact,  as  indicated  by  the  open 
cuts  have  'such  a  marked  north-south  alignment.  The 
formation  of  these  deposits  along  the  contact  was  accom- 
panied bv  the  usual  contact  products.  Intense  salifica- 
tion of  both  the  igneous  and  sedimentary  rocks  is  the  effect 
most  noticeable  at  the  surface.  However,  I  believe 
that  the  sedimentaries  have  suffered  more  from  the  con- 
tact reactions  than  has  the  igneous  rock. 

These  deposits  along  the  contact  were  among  the  earliest 
exploited,  and  at  the  time  of  my  examination  the  com- 
pany's operations  were  chiefly  confined  to  the  vicinity 
of  the  old  workings.  However,  replacement,  deposits 
occurred  well  out  in  the  limestone  to  the  east  of  the  con- 
tact The  workings  in  a  large  deposit  from  a  quarter  to  a 
half  mile  east  of  the  contact  had  caved  and  buried  a 
number  of  miners  years  previous  to  my  visit  and  had  not 
then  been  reopened.  To  the  west  of  the  contact  in  the  in- 
trusive rock  mass  occur  the  east-west  vein  deposits. 

To  make  a  comparison,  I  would  say  that  the  Cerro  de 
Pasco  district  has  its  nearest  analogue  in  the  Risl.ee  dis- 
trict of  Arizona.  The  Cerro  de  Pasco  rhyolite  corresponds 
to  the  intrusive  of  Sacramento  Hill  and  the  north-south 
fault  corresponds  to  the  Dividend  fault  of  Bisbee.  In 
both  districts  there  is  a  marked  silicified  zone  along  the 
contact  between  the  igneous  rock  and  the  sedimentaries. 
According  to  the  present  developments,  the  ore  deposits 
in  this  zone  are  of  much  greater  importance  at  Cerro  de 
Pasco  than  at  Bisbee.  The  two  districts  differ  in  a  struc- 
tural way  in  that  the  sediments  of  Cerro  de  Pasco  dip 
m  general  to  the  east,  away  from  the  contact  with  the 
intrusive  rock,  whereas  in  Bishee  they  dip  in  general 
toward  the  conl 

^The  Cerro  de  Pasco  District.  Peru."  Joseph  T.  Singe wald, 
Ir  and  Benjamin  Le  Roy  Miller,  "Engineering  and  Mining 
Journal,"  Vol.   101,   pp.   1015-18. 


At  the  time  of  my  visit  the  company  had  just  got 
fairlv  started  and,  as  the  result  of  the  lack  of  development, 
many  things  were  puzzling  which  further  work  would  have 
cleared  up.  I  recall  spending  some  time  in  a  drift,  study- 
ing the  material  in  which  it  was  driven  for  over  a  hundred 
feet  long  (as  I  remember  it)  and  in  which  material  it 
ended.  The  drift  was  not  timbered.  The  material  looked 
like  a  peculiar  breccia.  Finally,  finding  a  cross-section 
of  a  small  piece  of  old  timber  embedded  in  a  wall,  I 
decided  that  it  must  be  old  filling  cemented,  after  a  lapse 
of  perhaps  a  hundred  or  more  years,  into  quite  a  resistant 

mass.  . 

It  is  to  be  hoped  that  someone  will  give  us  ere  long  the 
results  of  a  comprehensive  study  of  this  interesting  and 
important  copper  district.  J.  Morgan  Clements. 

Chicago,  111.,  Sept.  20,  1916. 


Misther  Editor— Fillin'  me  pipe  with  some  av  Tims 
tobaecy  I  sat  down  to  study  more  about  thim  lxtra- 
Latheral  rights  av  ile-drillers.  Drowsy-like,  I  burnt  me 
finger  on  a  coupon-store  match,  an'  whin  I  fell  asleep  at 
the  nixt  page,  I  was  wishin'  for  an  owld-time  sulphur 

match.     To  h I  wint  afther  it  in  me  dream. 

"What  do  ye  want?"  sez  a  4th  assistant  deputy.  "A  bit 
av  sulphur,"  sez  I.  "Have  ye  a  card?"  sez  he.  "I'm  the 
pavin'  contractor,"  sez  I  (for  manny's  the  raysolushun 
I've  passed)  ;  "I'm  studyin'  the  foundayshun."  "Yes,  sir; 
thank  ye,  sir,"  sez  he,  bowin'  an'  scrapin' ;  "this  way,  sir. ' 
An'  with  that  he  ushers  me  into  a  big  room  filled  with 
rolls  av  asbestos  an'  sich  like. 

In  a  minute  into  the  libr'y  comes  an  owld  man  who 
greets  me  with  a  noncommittal  smile,  shakin'  me  hand 
with  wan  av  his  while  he  pats  me  wrist  with  the  other. 
-Now,  about  that  sulphur,"  sez  he,  "ye  know  we  have 
plinty   here."     "So   the   preachers    say,"    sez    I,   with   a 
sickly  grin      "Oh,  thim!"  sez  he,  lookin'  a  bit  worried. 
"Ye'  mane    the    owld-fashioned    kind.       They're    only 
ign'rant.    But  we  won't  argy  the  pint.    Will  ye  concede 
that  there's  plinty  av  FeS2  hereabouts?"     "  'Tis  indis- 
putable," sez  I,  "bein'  a  primary  ore  or  a  kindergarten 
wan,  as  ye  might  say.     Fool's  gold,   as  some  calls   it 
"The  more   fool  thim,  perhaps,"   sez  he,    'tor    tis  the 
saycrit  av  much  wealth  in  war  times.     An'  will  ye  admit 
that  there's  some  CaC03  above  ?"    "I  can't  deny  it,    sez 1. 
"  \n'  how  about  H,0?"  he  smiles.    "I'll  accipt  that,  with 
a  ..ram  av  salt,  more  or  less.     Oceans  av  it,  to  be  sure, 
sez  I,  gettin'  a  bit  int'rested,  but  still  ign'rant.       Yis, 
indade,"  sez  he;  "some  NaCl,  an'  ye  have  all  the  reaygmts. 
\,,w.  do  ye  raycall  that  under  great  pressure  ye  sometime! 
do  what  ye  wud  not  otherwise  undertake  ?      "Well,    sez  1, 
"manny's    the    pressin'    invitayshun    I've    had,    an     me 
gran'mother    was    Scotch."      "'Tis    irrilivant"    sez    he. 
"What   1    ask   ye   is,  will  ye  accipt  pressure?        'It   ye 
force  it  on  me,  I  must,"  sez  I,  sweatin'  a  bit. 

"Ah'"   sez  he.     "An'  ye   notice   how   pressure   makes 
heat      Pressure  is  another  av  thim   saycrits  av  succesj 


October  21,  1916 


ENGINEERING   AND   MINING   JOURNAL 


'Tis  nawthin'  but  push  an'  persistence.  Pull  is  imag- 
inayshun. 

Well,  now,  eoinin'  hack  to  sulphur.  Many  a\  the 
professor  childera  upstairs  will  tell  ye  that  much  av  the 

sulphur  was  made  from  gypsum  an"  organic  matter. 
Whin  ye  ask  who  made  the  gypsum,  they  tell  ye  thai 
tomorry's  lesson.  Ye  will  uotice  that  they're  plumb  waste- 
ful av  reaygints.  Wan  av  thim  blamed  it  on  bacteria 
whin  up  ag'inst  it  for  the  inergy  facthor.1  Do  ye  know 
thatPeSj  +  heat  =  FeS  -f-  s''"  s,'z  he,  innocent-like. 
"Sure  thing,"  sez  T.  jumpin'  at  the  bait.  "Howld  on," 
sez  he,  raisin'  his  hand  like  a  traffic  cop.  "Not  until 
the  pressure  is  rayduced.  An'  where  wud  it  go,  a'nnyhow?" 
•"I  dunno,"  sez  I,  rubbin'  me  chin,  "but  "tis  ready  to  travel 
whin  the  road  is  open  an"  the  8-hr.  Lull's  signed,  I'm 
thinkin."  "Did  ye  iver  thravel  far  without  a  vehicle  or 
Use  wan  av  thim  f.o.b.  Detroit* ?"  sez  he,  raybukin'  me  an' 
continuin'  to  monopolize  the  conversayshun. 

"Whin  a   crack  happens,  we   tills   it   with  what    comes 
handy,      [f   there's   plinty   av    PeS,   in    the  dope,   sonic  ay 
the  sulphur  is  loosened  up  ready  to  break  away  whin  nice 
partners  is  near.     If  the  crack  ixtinds  to  wan  av  thim 
basins   av   salt   wather,    iverything   that    can    goes    into 
solushun.      Heat   an'    pressure    raises   the    sacherayshuri 
p'int.     Salt  is  a  good  loosener,  an'  as  Huckleberry  Finn  ' 
sez,  'in  a  barrel  av  odds  an'  ends,  things  .sets  mixed  up 
an'  the  juice  kind  av  swaps  around.'     As  the   pressure 
varies  a  bit  here  an'  there,  so  do  the  rayacshuns.     I  will 
give  ye  a  few  av  thim  an'  ye  can  folly  it  up  as  ye  like." 
An'  with  that  he  takes  a  hit  av  blue  billy  an'  marks  on 
a  sheet  av  asbestos,  like  this: 
FeS..      =  FeS  +  S 
FeS„      +  H„0  =  FeO  +  II..S  -f  S 
H„S~      +  S  =  H.,S„ 

:!FeS„    +4H..0  =  FeO  -f  Fe.,03  +  4H2S  +  2S 
II  is"    +  2S~=  2H..S.,  +  21 1. s 
3PeS2    +nH.,0  +  3NaCl  =  Nad.FeCl,  +  Xa,S03  -f- 

4H..S  -)-  FeS  +  FeO  +  (n-4)  H20 
CaC03   +  H..S  +  H,0  =  CaS04  +  CH4 
2CaCO,+  II.S  +  S  -f  2H,0  =  2CaS04  +  C  Ee 
r>CaC03  +  H^S  +  2S  +  3H..0  =  :SCaS04  +  C,H, 
6CaCO,+  3H„S.)    -f    6II..O    =    6CaS04    +    CH4    + 

C,HG  +  C3HS 
CaC03   +  H2S"2  +  H20  =  CaS04  +  CI14  +  S 

"The  divil  ye  say."  sez  I,  "'tis  queer,  hut  "tis  gud 
arithmetic.  An'  is  that  how  ye  make  nacheral  pis  an' 
petrolyum?" 

"Listen!"  sez  he.  "In  the  first  place  I'm  not  what  ye 
call  me.  I'm  but  the  trustee  av  inergy  for  the  Big  Boss. 
In  the  sicond  place,  I'm  not  annything  more  than  a  dream 
ye're  havin".  An'  in  the  third  place,  yer  pipe  is  out  anny- 
how.  But  ye  will  often  find  some  a\  thim  things  together, 
an'  ye  will  hear  all  kinds  av  stories  aboul  thim  bein'  there. 
'Tis  like  the  egg  an'  the  hen.  Ye  don'i  know  which  hap- 
pened first,  hut  if  a  hen  cackles,  ye  should  Ink  firs!  I 
if  it's  a  rooster,  an'  if  it  is  Dot,  then  ye  shud  have  since 
enough  to  luk  for  an  egg.  Whin  ye  find  sulphur. 
times  ye  find  gypsum  an'  sometimi  t.     Whin  ye 

find  gypsum  with  or  without  sulphur,  sometimes  ye  find 
nacheral  gas,  petrolyum  an'  sich  like  in  some  place  that 
used  to  be  uphill  from  thim.  Whin  ye  find  petrolyum 
there's  some  things  ye  always  find  close  by.  Go  study  it 
up  whin  ye're  wide  awake." 

■Pantanelli.   quoted    in    "Mineral   Resources,"    1910.      Part   II, 


-   up  with  a  joomp  an'  spills  the  1ml 
coals  av  me  pipe  on  the  new  p  Ion 

1  :  ■  ■  I.    "Aboul  a  minute  or  bo,"        I 

leeii.  "but  ye've  been  smokin'  I  gee  in  tl venin' 

paper  thai  •. ,]  to 

a  little  h 
the   increase   in   the  supply  a-,    na  an'  crude 

petrolyum  the  price  av  gasoline  will  drop  until  further 
orders." 

I  '  Sez  I.  I'.ll.l.    M<  GlNTY. 

Brooklyn.  Oct.  L6,  L916 


Tlh\e  Metric  System 

In  the  Journal  <>(  Apr.  15,  L916,  then-  are  two  arti- 
cles— one  reprinted  Ei  an  Machin 
warning  and  pn  I  ainsi  the  compulsory  intro- 
duction of  the  metric  system  in  the  1 
Engineers  abroad  do  i  md  this  point  of  view. 
The  subjeel  is  nol  merely  an  internal  American  one, 
bu1  one  in  which  the  whole  civilized  world  is  interested. 
Tt  is  really  not  gratifying  for  technical  people  who  are 
the  pioneers  of  progress  in  the  world  I  greal 
and  influential  technical  journals  like  the  Engineering 
and  Minimi  Journal  and  the  American  Machinist,  pre- 
destined to  take  the  lead  in  helping  ally  toward 
uniformity,  rolling  stones  in  the  way  of  the  men  who 
are  toiling  for  pro 

Then   are  in  this  matter  certainly  lots  of  difficulties 
also  tor  technical  journals-    bu1  one  must  not  lose  Bight 
of  the  enormous  advantages,  which  are  bo  obvious  that  a 
greal    people  like  the  American   should   earnestly  try  to 
overcome  all  obstacles.     By   introducing  such  a  change 
it  would  of  course  he  necessary  to  maki 
at  least   10  or  20   year-   a-   the   time  of   transition.      In 
trade  and  industries,  within  a  period  of  ID  year-,  draw- 
ings and   patterns  surely  become  i  ed    re- 
newing.    Well,  this  renewing  may  he  done  in  the  mi 
system  as  easily  a-  in   tl                   one. 

Trading  with  all  countries  having  the  metric  system 
is  certainly  to  some  extent  handicapped  because  of  the 
complicated  American  -;.  tem  of  measures  and  weights. 
Perhaps  also  Americans  are  not  aware  of  the  difficulties 
foreigners  have  in  studying  the  Amen,  an  technical  and 
I  [fie  literatun  ul  of  the  same  impracticable 

system  of  measures. 

May  I   he  permitted   to  instance  another  point,  even 
if    p.. i  with    the    theme?     Wh\ 

«ans    always    giving    their    metal     production     in 

pound — generally  seven  or  i  -cad  of  in 

ton-   i  what  kind  of  1  Cerl  nol   be- 

thej    an.   v,,   fond  of  big   figures,  ,   they 

d  quote  their  huge  production  in  ounces  or  dram-. 

athers  and  grandfathers  did 

so.     1-  it   not  sti  ople  with  the  most  im- 

portanl  metallurgical  industrj  of  the  world  ami  so 

crressive  in  i 

In  different   parts  of  the   British   Empire 
ment,"    which 
South    Afr 

follow      1  think 
ad. 

Urioa.  July  -: 
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Qtaaesa 

Since  the  days  of  Cortez  the  challenge  in  Mexico  has 
been,  "Who  lives?"  The  priest  Hidalgo,  seeking  to  over- 
throw the  Napoleonic  rale,  told  his  Indian  followers  that 
somebody  or  something  lived,  indicating  to  them  by  pre- 
cept and  example  the  well-known  maxim,  "The  Lord 
helps  those  that  help  themselves."  The  Texans,  both  of 
mestizo  extraction  and  Anglo-Saxon  ancestry,  endured 
for  years  the  increasing  tyranny  imposed  by  the  Dictator 
Santa  Ana  upon  the  land  of  their  birth  or  adoption. 
Texans  having  resolved  that  Texas  should  live,  Texas 
labored  and  brought  forth  itself— a  lively  infant  which 
thrived  for  a  decade,  more  or  less,  before  adoption  into 
the  more  congenial  of  the  two  neighboring  families. 
While  the  children  of  the  respective  families  have  been 
making  faces  at  one  another  over  the  back  fence  for  the 
period"  ensuing  since  the  said  fence  was  built,  some  of 
the  children  have  grown  up  to  man-size  m  body  and 
brain,  while  others  remain  childish. 

The  memorandum  of  facts  and  conditions  submitted  to 
the  American  members  of  the  American-Mexican  Com- 
mission, under  date  of  Sept.  25,  1916,  by  the  committee 
representing  a  conference  of  45  companies  is  a  calm  and 
dignified  presentation  of  evidence  sucli  as  would  receive 
scant  consideration  at  a  banquet  presided  over  by  one  of 
the  whilom  companions  of  Alice  in  Wonderland.  But 
the  American-Mexican  Commission,  which  has  moved  its 
headquarters  from  New  London  to  the  Hotel  Traymore, 
in  Atlantic  Citv,  N.  J.,  should  not  be  considered  as  a 
banquet  or  junket  proposition,  or  even  as  anything  so 
childish  as  the  A  B  C  of  the  nursery  period— representing, 
rather,  an  algebraic  exposition  of  the  unknown  quantities 
x,  y  and  z,  whose  solution  depends  partly  upon  the  equa- 
tions submitted. 

The  companies  represented  in  the  conference  are  not 
„wned  by  a  small  group  of  capitalists,  as  some  childish 
or  malicious  folks  are  wont  to  allege,  but  are  practically 
all  stock  corporations,  the  shares  of  which  are  widely 
distributed  among  many  thousands  of  American  citizens 
who  cannot  afford  to  lose  the  small  savings  and  income 
which  these  shares  represent.  The  total  cash  invested  in 
the  properties  is  $125,000,722.  Plants  were  operated 
in  1  I  .Mexican  states,  and  in  former  times,  such  as  m 
1912  (under  President  Madero),  there  were  62,216  Mex- 
icans employed,  with  the  aggregate  annual  payroll  of 
Mexicans  and  Americans  amounting  to  $18,726,090  U. 
S.  currency. 

The  total  normal  annual  production  of  the  45 
mines  in  question  was:  Copper,  74,!)84  tons  of  matte 
or  bullion ;  zinc,  46,765  tons  of  ore ;  lead,  70,939  tons  of 
bullion;  silver,  31,892,735  oz.;  gold,  '.'52,843  oz.  For  the 
first  six  months  of  1916  it  is  estimated  that  but  6,000 
Mexicans  were  employed,  the  aggregate  payroll  amounted 
to  $3,671,302,  and  the  production  of  copper,  zinc  and 
lead,  as  above,  was  23,156  tons,  11,183  tons  and  2,928 
tons  respectively,  and  but  6,200,339  oz.  of  silver  and 
39,895  oz.  of  gold. 


The  memorandum  is  not  presented  as  a  demand  for 
restitution  of  losses  or  for  damages  for  injuries  received, 
but  to  make  clear  the  conditions  necessary  for  industry 
to  live.  In  brief,  the  American  and  Mexican  mining 
and  smelting  interests  concede  the  right  of  Mexicans  to 
carry  on  their  political  affairs  in  their  own  fashion,  pro- 
vided that  the  rights  of  citizens  of  other  countries  are 
respected.  This  is  in  line  with  the  rational  philosophy 
of  Herbert  Spencer,  which  in  principle  teaches  that  true 
liberty  is  the  right  of  the  individual  to  enjoy  himself  to 
the  limit  in  whatever  way  his  fancy  may  dictate,  pro- 
vided that  in  so  doing  he  does  not  infringe  upon  the 
rights  of  others.  Unfortunately,  the  Spencerian  system 
of"  deeds  is  not  followed  in  a  greater  degree  than  is  the 
Spencerian  system  of  writing,  irrespective  of  the  num- 
ber of  pens  employed.  But  organized  society  does  not 
sanction  offenders  in  this  respect,  and  only  the  rational 
should  be  classed  ultimately  as  among  the  elect.  The 
inconsistent  conduct  of  the  de  facto  (sic)  government 
and  its  inability  or  disinclination  to  protect  lives  and 
property  are  shown  clearly  and  beyond  cavil  by  a  sum- 
mary of  conditions  at  different  properties,  dates  being 
given  and  names  omitted  only  to  avoid  being  unduly 
offensive. 

While  the  old  legal  rates  of  taxation  on  production  were 
in  themselves  exacting,  being  based  upon  the  gross  value 
of  the  ore  or  bullion  produced  instead  of  the  net  product 
as  is  the  practice  generally  in  the  United  States,  the 
new  rates  are  regarded  as  grossly  excessive  and  confis- 
catory. The  new  pertenencia  tax  .introduces  a  rate  per 
pertenencia,  increasing  in  arithmetical  progression  with 
the  number  of  claims  held ;  being  $2  per  hectare  on  groups 
from  one  to  10  hectares,  $4  each  from  11  to  50,  $6  each 
from  51  to  100,  $8  each  for  groups  containing  more  than 
100  claim  units.  From  1891  to  1905  the  rate  was  10 
pesos  flat,  and  after  1905  it  was  6  pesos  each  for  the  first 
25  hectares  and  3  pesos  each  for  additional  claims. 

In  a  manner  as  concise  as  the  wording  of  the  Declara- 
tion of  Independence,  eight  classes  of  decrees  are  cited 
and  each  class  is  described  in  brief  and  in  particular. 
In  conclusion,  the  benefits  to  humanity  of  a  just  and 
peaceful  solution  of  the  problem  are  touched  upon,  and 
it  is  suggested  to  the  American  members  of  the  Mexican 
Commission  that  they  seek  to  obtain  from  the  Mexican 
members  and  through  them  from  their  government,  posi- 
tive and  unequivocal  assurances  of  the  intention  of  that 
crovernment  in  respect  of  American  enterprises  in  Mex- 
ico, and  an  explicit  understanding  respecting  future  status 
and  rights  and  obligations,  and  measures  for  enforcing 
them. 

This  manner  of  procedure  is  most  commendable  and 
could  not  be  objected  to  by  the  proudest  advocate  of 
peace.  Undoubtedly  American  character  has  taken  on 
considerable  refinement  and  punctilious  regard  for  ethi- 
cal niceties.  In  the  rough-and-ready  days  when  the 
boisterous  volunteers  of  Scott  and  Taylor  marched  along 
singing  "Green  grows  the  grass  and  green  grows  ^ the 
tree,"   the    populace    trembled    as   they   whispered    "Ay, 


October  21,  1916 


ENGINEERING  AND  MINING  J01 


Dios  mios,  que  ya  vienen  los  gringos."  Of  late  there 
has  been  a  differenl  intonation  in  the  muttering  of  thai 
once  musical  nickname. 

Meanwhile,  contemporaneous  news  items  reporl   rai 
movements  of  General   Villa   and   General    Unrest.     As 
we  bow  our  beads  in  ignominious  shame,  lei  as  consider 
what  shall  be  our  answer  when  challengd  by  the  < 
"Quien  Viva?" 

& 

An  announcement  in  the  Journal  to  the  effecl  thai  the 
American  institute  of  Mining  Engineers  bad  Limited  the 
increase  of  membership  to  five  new  members  each  month 
would  cause  a  number  of  young  mining  engineers  to  wake 
up  and  protest.  Such  a  move  might  be  more  or  less 
beneficial,  for  the  desire  to  do  a  thing  is  stimulated  1>\ 
prohibitive  decrees. 

A  member  of  long  standing  recently  expressed  himself 
as  greatly  impressed  with  the  value  of  the  papers  pre- 
sented at  the  Arizona  meeting;  with  the  earnestness  of  the 
discussions;  and,  above  all.  with  the  value  that  young  men 
obtain  in  the  way  of  ideas  and  suggestions  gained  and 
new  oportunities  attained  through  meeting,  on  a  basis  of 
fellowship  and  equal  footing  (for  the  nonce  at  least  if 
not  for  always),  with  the  older  and  more  experienced 
engineers.  In  spite  of  all  the  derision  that  has  flavored 
discussions  of  dowsing-rod  philosophy,  there  undoubtedly 
is  such  a  thing  as  humau  magnetism ;  and  the  magnetic 
concentration  of  a  modern  Institute  meeting  is  capable 
of  producing  results  far  more  beneficial  than  may  be 
imagined  by  an  outsider.  For  the  men  who  are  unable  to 
attend  the  big  meetings,  the  different  section  gatherings 
at  frequent  intervals  build  up  a  fraternal  conviviality  ami 
lead  to  an  interchange  of  opinion  that  is  not  literally 
sectional. 

There  could  be  no  more  eloquent  commentary  on  the 
advantages  of  Institute  membership  than  a  statement  that 
many  former  members,  who  through  ennui  or  penurious- 
ness  dropped  out  some  years  ago,  have  been  so  roused  by 
an  occasional  peek  through  the  fence  that  they  marched 
proudly  up  to  the  gate  and  paid  up  all  arrears  so  as  to 
get  in  the  game  again. 

It  is  a  habit  with  certain  individual-  who  sometimes 
pose  as  mining  experts  to  refer  to  the  reserves  of  a  mining 
district,  or  even  of  a  single  deposit,  as  being  sufficienl  to 
pay  off  the  national  debt  of  this  or  that  country.  Usually 
the  country  specified. is  the  one  where  the  patter  is  to  be 
used  as  a  solvent  to  loosen  up  the  cash  of  "tight-wad 
since  it  is  the  latter  class  which  hopes  for  big  pri 
The  glamour  of  the  phrase  certainly  appeals  to  the 
imagination,  and  a  mining  man  without  imagination  is 
an  ordinary  plodder.  By  stimulating  the  imagination,  a 
mental  picture  may  be  built  up  in  pyramidal  form,  with 
silver  bullion  topping  copper  ingots  and  surmounted  in 
turn  by  smaller  but  more  attractive  gold  bricks. 

But  there  is  another  kind  of  national  debt  which  cannot 
properly  be  measured  by  any  monetary  standard.  Each 
nation  has  a  debt  of  honor  and  of  respect  always  due  and 
always  payable  to  other  nations  and  a  debt  of  self-respect 
and  protection  to  its  own  components.  Although  a  mone- 
tary national  debt  may  be,  and  usually  is,  refunded  and 
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The  scarcity  and  consequently  the  steeply  increasing 
i  osl  of  news  prinl  paper  is  one  of  the  serious  questii 
the  day.  Imt   tin    federal  Trade  Commission   in  a  circular 
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.Members  of  the  A.  I.  M.  E.  trip  were  much  interested 
while  in  Bisbee  in  the  mining  of  the  old  Copper  Queen 
slag  dumps  for  resmelting  at  Douglas.  Doctor  Douglas  is 
quoted  as  saying :  "We  never  used  to  make  a  slag  over  1 
or  2%  copper,  but  we  are  mining  it  now  and  getting  3% 
out  of  it." 

Arizona  of  course  is  dry,  but  a  learned  judge  has  ruled 
that  the  law  permits  anyone  to  import  any  amount  for  per- 
sonal consumption.  The  division  superintendent  of  the 
railroad  at  Douglas  is  said  to  have  come  into  his  office 
one  morning  and  asked  his  clerk:  "William,  how  many 
cars  of  'personal  consumption'  came  in  last  night?" 

m 

The  estate  of  Herman  A.  Frasch,  president  of  the 
Union  Sulphur  Co.,  who  died  in  1914,  has  been  reap- 
praised for  taxation  with  the  result  that  its  value  is  now 
put  at  over  $10,000,000,  or  more  than  three  times  the 
first  valuation.  The  chief  change  is  in  the  price  set  on 
505  shares  of  Union  Sulphur  stock  which  formed  a  large 
part  of  the  assets.  The  official  appraiser  now  puts  this 
stock  at  $12,003  per  share  and  claims  that  this  is  fully 
justified  by  the  assets  of  the  company  and  its  present 
financial  position.  This  is  away  ahead  of  any  of  the 
"war  stocks." 

American  exports  have  finally  passed  the  half-billion 
a  month  mark.  Statistics  issued  recently  by  the  Bureau 
of  Foreign  and  Domestic  Commerce,  of  the  Department  of 
Commerce,  show  that  the  exports  for  August  amounted  to 
$510,000,000,  which  is  not  only  the  record  for  this  coun- 
try, but  for  all  countries.  It  is  $35,000,000  higher  than 
the  previous  high  record,  which  was  established  in  May, 
and  $45,000,000  higher  than  the  June  total.  Imports, 
on  the  other  hand,  showed  a  decrease  for  August,  the  total 
being  $199,247,391.  This  is  a  decline  of  $47,000,000  as 
compared  with  June,  the  record  month.  It  is  greater 
than  the  total  for  any  previous  August,  however.  The 
exports  for  the  year  ended  with  August  totaled  $4,750,- 
000,000  and  the  imports  $2,300,000,000,  both  totals  being 
far  in  advance  of  those  for  any  similar  period. 
W. 

Anybody  has  a  right  to  change  his  mind.  Consistency 
is  no  virtue.  Indeed,  change  of  mind  is  an  evidence  of  the 
intelligence  that  acquires  new  knowledge.  The  changes 
of  President  Wilson,  however,  are  rather  startling,  judg- 
ing from  extracts  dug  up  by  the  Boston  News  Bureau, 
as  follows : 

Extract  from  a  baccalaureate  sermon  of  June  13,  1909,  by 
Prof.  Woodrow  Wilson. 

You  know  what  the  usual  standard  of  the  employee  is  in 
our  day.  It  is  to  give  as  little  as  he  may  for  his  wages. 
Labor  is  standardized  by  the  trade  union,  and  this  is  the 
standard  to  which  it  is  meant  to  conform.  No  one  is  suffered 
to  do  more  than  the  average  workman  can  do.  In  some  trades 
and  handicrafts  no  one  is  suffered  to  do  more  than  the  least 
skillful  of  his  fellows  can  do  within  the  hours  alloted  to  a 
day's  labor,  and  no  one  can  work  out  of  hours  at  all  or  vol- 
unteer anything  beyond  the  minimum. 

I  need  not  point  out  how  economically  disastrous  such  a 
regulation  of  labor  is.  It  is  so  unprofitable  to  the  employer 
that  in  some  trades  it  will  presently  not  be  worth  his  while 
to  attempt  anything  at  all.  He  had  better  stop  altogether 
than  operate  at  an  inevitable  and  invariable  loss  The  labor 
of  America  is  rapidly  becoming  unprofitable  under  its  present 
regulation  by  those  who  have  determined  to  reduce  it  to  a 
minimum.  Our  economic  supremacy  may  be  lost,  because  the 
country  grows  more  and  more  full  of  unprofitable  servants. 

Extract  from  a  letter  of  Woodrow  Wilson,  dated  Jan.  12, 
1909,  in  reply  to  an  invitation  to  speak  at  a  banquet  of  anti- 
strike  and   anti-boycott   advocates: 


I  am  a  fierce  partisan  of  the  open  shop  and  of  everything 
that  makes  for  individual  liberty,  and  I  should  like  to  con- 
tribute anything  that  it  might  be  possible  for  me  to  con- 
tribute to  the  clarification  of  thinking  and  the  formation  of 
right  purposes  in   matters  of  this  kind. 

At  a  dinner  in  the  Waldorf  Hotel  on  Mar.  18,  1907,  Dr. 
Woodrow  Wilson  spoke  as  follows: 

We  speak  too  exclusively  of  the  capitalistic  class.  There 
is  another  as  formidable  an  enemy  to  equality  and  freedom 
of  opportunity  as  it  is,  and  that  is  the  class  formed  by  the 
labor  organizations  and   leaders  of   the   country. 

The  foregoing  remarks  expounded  some  good  economics 
and  sound  sociology,  which  are  quite  different  from  I  he 
ideas  unfolded  in  the  address  that  thrust  the  eight-hour 
law  down  the  throat  of  Congress. 


Much  valuable  information  may  be  gained  from  the 
columns  of  the  daily  newspapers.  Particularly  as  regards 
subjects  of  interest  to  mining  people,  the  information  may 
be  whatever  is  desired,  and  one's  own  estimate  of  value 
may  be  placed  upon  it.  A  New  York  daily  gives  us  the 
following  information,  on  successive  days,  about  the  tax 
on  mines  in  Mexico : 

Mexico  City,  Sept.  22 — The  mining  decree,  providing  that 
mining  properties  which  are  not  worked  for  two  consecu- 
tive months  in  each  year  shall  be  forfeited,  is  not  aimed 
at  owners  of  mining  properties  that  cannot  be  worked  be- 
cause of  natural  difficulties  or  disturbed  conditions,  the  De- 
partment of  Fomento  (treasury)  explained  to  a  representative 
of  the  Associated  Press,  but  is  directed  at  holders  of  large 
mining  tracts  making  no  efforts  to  develop  them. 

Mexico  City,  Sept.  23 — The  Treasury  Department  last  night 
issued  a  circular  in  answer  to  the  appeals  of  individual  mine 
owners  for  the  remission  of  taxes  on  mining  property.  The 
circular  declares  that  the  titles  given  are  in  the  nature  of  a 
lease  of  subsoil  from  the  government,  which  is  the  sole  owner 
of  the  land.  The  leases  do  not  give  absolute  ownership,  but 
only  the  right  to  exploitation.  As  long  as  persons  hold  titles 
they  must  perform  their  part  of  the  contract  by  paying 
taxes,  says  the  circular,  whether  or  not  the  titleholder  is  in 
possession   of  the  property  or  able   to  work    it. 

The  late  Robert  S.  Towne  was  a  metallurgist,  smelter 
:iinl  operator  to  whose  accomplishments  the  writers  of  his 
obituary  notices  gave  rather  inadequate  recognition. 
After  a  comparatively  short  time  in  the  mining  camps 
of  Colorado,  he  became  ore  buyer  and  assayer  for  the 
Kansas  City  Smelting  and  Refining  Co.  at  El  Paso  in 
1886.  The  Sierra  Mojada  mining  camp  was  then  in  its 
prime,  and  be  established  ore-buying  agencies  and  finally 
organized  the  Mexican  Ore  Co.  The  heavy  receipts  of 
ore  from  Mexico  resulted  in  building  the  El  Paso 
Smelting  Works  by  the  controlling  interests  in  the 
Kansas  City  Smelting  and  Refining  Co. — August  R. 
Meyer,  Nathaniel  Witherell  and  Mr.  Towne.  Meyer  and 
Witherell  at  that  time  controlled  the  Kansas  City  com- 
pany and  the  Arkansas  Valley  Smelting  Co.  Later  the 
Mexican  Ore  Co.  was  consolidated  with  the  three  smelting 
plants  and  the  name  was  changed  to  the  Consolidated 
Kansas  City  Smelting  and  Refining  Co.  In  those  days 
all  the  ore  from  the  Sierra  Mojada  was  hauled  by  mule 
teams  70  mi.  to  Escalon ;  in  1890  Meyer,  Witherell  and 
Towne  built  the  Mexican  Northern  Railway.  In  18!>4 
Mr.  Towne  organized  the  Cia.  Metallurgica  Mexicans 
and  built  his  smelting  plant  at  San  Luis  Potosi.  When 
the  American  Smelting  and  Refining  Co.  was  formed  in 
lS'.i'.i,  he  disposed  of  his  holdings  in  the  Consolidated 
Kansas  City  Smelting  and  Refining  Co.  and  from  that 
time  on  devoted  himself  to  the  smelting  business  at  San 
Luis  Potosi,  to  the  Mexican  Northern  Ry..  to  the  build- 
ing of  the  Teziutlan  plant  of  the  Teziutlan  Copper  Co. 
and  to  various  mining  ventures,  including  the  old 
Sombrerete  mine,  in  Zacatecas  and  the  Montezuma  mines 
in  Santa  Barbara. 
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Copper,  from  the  Ore  to  the  Metal.  By  Hugh  K 
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man  &  Sons,  New  Sort 

Transvaal  Chamber  of  Mines.  Annua]  Report  for 
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Technology  of  Marble  Quarrying.  By  Oliver 
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Chisana-White  River  District,  Alaska.  Bv 
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1915,  with  Subject  Index.  By  John  M  Nickli  a 
Pp.  114.  Bull.  645.  I".  S.  Geological  Sun. v. 
Washington. 

Transactions  of  the  American  Institute  of  Metals. 
Vol.   IX.     Edited  by  Charles  Viekei  . 
pp.   423,  illus.     American  Institute  of  Metals, 
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Journal  of  the  Iron  and  Steel  Institute,  Vol.  XCTII, 
No.  1,  1916.  Edited  by  George  C.  Lloyd.  Sec- 
retary. ".'ixS'i,  pp.  440,  illus.  Iron  and 
Steel  Institute,  London. 

Administrative  Report  of  the  State  Geologist  of 
Virginia  for  1914  and  1915.  By  Thomas  L. 
Watson.  Pp.  47,.  illus.  Virginia  Geological 
Survey,     Charlottesville.     Va. 

Elements  of  Mineralogy.  By  Frank  Rutley.  Re- 
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G.  T.  Holloway  4%x7,  pp.  394,  illus.;  $1.2.".. 
D.   Van   Nostrand  Co.,  New  York. 

Upper  Ordovician  Formations  in  Ontario  and 
Quebec.  By  A.  F.  Foerste.  Pp.  279,  illus. 
Memoir  83.  Canada  Department  of  Mines.  Geo- 
logical Survey  Branch,   Ottawa. 

Investigation  of  the  Peat  Bogs  and  Peat  Indus- 
try of  Canada.  1913-14.  By  Aleph  Anrep 
Pp.  185,  illus.  Bull.  11,  Canada  Department 
of  Mines,  Mines  Branch,  Ottawa. 

Mining  Operations  for  Gold.  Coal.  Etc..  in  the 
Province  of  British  Columbia.  1915.  Annual 
Report  of  the  Minister  of  Mines.  Pp  173, 
illus.     Minister  of  Mines  Office.  Victoria.  B.  C. 

Land  and  Marine  Diesel  Engines.  By  Giorgio 
Supino.  Translated  by  A.  G.  Bremuer  and 
.lames  Richardson.  6xSa^,  pp.  309,  illus. 
Charles  Griffin  &  Co.,  Ltd.,  London,  England 

Contents  and  Index  of  the  Memoirs  of  the  Geo- 
logical Survey  of  India.  1884  to  1911.  Vols. 
XXI-XXXV.  By  G.  de  P.  Cotter.  6%x9<&, 
pp.  119.  Geological  Survey  of  India,  Cal- 
cutta. 

Official  Index  to  State  Legislation.  A  Cumu- 
lative Numerical  and  Subject  Index  and  a 
Complete  Record  of  all  Bills  Introduced  in  All 
State  Legislatures.  8Vixll,  buckram.  Law 
Reporting  Co..  New  Y'ork. 

A  Textbook  of  Practical  Hydraulics.  For  the 
L'se  of  Mining  Schools,  Technical  Colleges, 
County  and  Hydraulic  Engineers.  By  .lames 
Park.  5x7 r»,  pp.  284.  illus.  J.  B.  Lippincott 
Co.   Philadelphia. 

Petroleum  Withdrawals  and  Restorations  Affect- 
ing the  Public  Domain.  By  Mix  W  Ball 
Compilation  bv  Lucetta  W.  Stockbridge.  Pp. 
427.  illus.  Bull.  623,  U.  S.  Geological  Sur- 
rey, Washington. 

Report  on  Mining  Operations  in  the  Province  of 
Quebec  During  1915.  Bv  Crawford  Lindsay 
and  J.  A.  Bancroft.  Pp.  146,  illus.  Depart- 
ment of  Colonization,  Mines  and  Fisheries. 
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American  Fertilizer  Handbook.  1916.  The  Stand- 
ard Reference  Book  and  Directory  of  the 
Commercial  Fertilizer  Industry  and  Allied 
Trades.  7%xl0%,  pp.  368;  $1.  Ware  Bros. 
Co.,  Philadelphia,  Penn.- 

Underground  and  Surface  Water  Supplies  of  Wis- 
consin. Bv  Samuel  Weldman  and  Alfred  It. 
Schultz.  6%x9%,  pp.  664.  lllus.  Bull. 
XXXV.  Wisconsin  Geological  and  Natural 
History    Survey.    Madison,    Wis. 

Coal  Miners'  Pocketbook.  .  Formerly  the  Coal 
and  Metal  Miners'  Pocketbook.  Principles, 
Rules,  Formulas  and  Tables.  Kiev,  nth  edition, 
revised  and  enlarged.  4x6%,  pp.  1172,  lllus., 
leather  ;  $4.    McGraw-Hill  Book  Co  .  New  Tort 

Harper's  Hydraulic  Tables  for  the  Flow  of  Water 
in  Circular  Pipes  L'nder  Pressure,  Timber 
Flumes,  Open  Channels  and  Egg-Shaped  Con- 
duits. By  Joseph  H.  Harper,  4x6%,  pp.  192. 
illus.  ;  leather;  $2.  D.  Van  Nostrand  I 
York. 

Annual  Report  of  the  Under  Secretary  for  Mines 
of  Queensland.  Including  the  Reports  of  the 
Wardens.  Inspectors  of  Mines,  Government 
Geologists  and  Other  Officers,  for  191 
220,  illus.  Queensland  Department  of  Mines, 
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Zircon  Monazite  and  Other  Minerals  Used  in  the 
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Surrey,    Chapel    inn,    N     C 
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and  Mine  Inspection  of  the  State  of  Missouri. 
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production.   List*   of   mines   Inspected, 
Transactions     of     the     International     Engineering 
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Gives    the    papers    on    metallurgy    presented    at 
the    Congress,    which    was    held    m    San    Franeiseo, 
Sept.    20-25,    1915 

Microscopical    Determination   of  the  Opaque   Min- 
erals.     An    Aid   to   the    Study   of   Ores.     By 
Joseph    Murdoch        6x9,    pp      165,    illus.;    $2. 
John    Wiley    &    Sons.    New    York. 
The   application  of  the   principles   and 
of   metallography   to   the   study    and    tden 
of  ores  is  of  use   to  geologists   and   mining  engi- 
neers.    This  book  was  commented  upon  editorially 
in  the  "Journal"  of  June   17.   1916,  on  ; 
Leather  Belting.    Bv  Robert  Thurston  Kent      6x9, 
pp.    200;    $1.50.      John    Wiley    A-    Sons.    New 
York. 
Aside  from  some  typographical  errors  and  o© 
sional  carelessness  in  writiiig.  this  book  is  a  good 
compilation    of    belting    theory    as    laid    down    by 
Taylor    and    Barth.       It    is    doubtful    it 
will   appeal   to  the   practical   man.    however.      The 
treated  slack-running   belt  is   completely   ignored. 
The  contention  throughout  Is  that  a  certain  rather 
high  initial  tension  is  necessary  to   produce  best 
results,  contrary  to  the  recommendation  ■ 
experienced  belt  men.     Owing  to  the  present  high 
cost    of    leather    and    the    successful    adoption    of 
substitute    belts   such    as    cotton,    canvas 
camel  hair.  etc..  space  should  have  been 
to  such  belts  also  despite  the  title. 

Poor's    Manual  of   Industrials   for    1916.      Seventh 
Annual    Number        6x9,    pp.     cllil     +     3.112; 
$7.50.     Poor's  Manual  Co.,  New  York. 
The  regular  annual  volume  of  this  well  known 
manual    follows    the    general    arrangement    ot    the 
preceding     issue     and     gives     the     latest     Income 
account    and    balance    sheets    of    Indus!  i 
panies      including    the     large    mining    companies 
It    is    impossible    to    say    how    many     pal 
devoted  to  the  hitter,  as  they  are   not    : 
separate     section.       However,     the     present     Issue 
contains    about    250    more    pages    than    the    1015 
volume,  and  probably  about  500   pages  are  taken 
up   with   strictly   mining  companies.      Til 
statistical    information,    which    is    revised    to    Aug. 
15.    is    in    most    cases    presented    In    com] 
form,    showing    at    a    glance    the    growth    of   the 
business. 

Fatigue    Study;    A    First    Step    in    Motion    Study. 

Bv    Frank    B.    and    Lillian    M     Gllbreth.      5x8, 

pp.   168,  illus.,  $1.50.     Stiirgls  &  Walton  Co.. 

New   York. 

This   book   is   supplementary   to,   or  rather   we 

should    say    Introductory    to.    the    motion    study, 

which   ;s   the   basis  of  the  Taylor  and 

system  of  scientific  management 

greatest    economy    In    motion,    which    Is    the    object 

of  that  system,  we  should  first  find  oul  bow  the 
greatest  fatigue  Is  produced  and  the  methods  by 
which  that  fatigue  can  be  lessened  and  Its  effects 
mitigated.      To    secure    this,    a    fatigue    survey    is 
necessary,  and  this  book  descritx 
be   done,   how   much    fatigue   could   be   eliminated 
and  how  it  can  he  In  part  counteracted 
ated.     To  those  who  are  interested  in   tta 
title-management  system    this  Is  a  necessary  part 
of  the  course  and  will  be  read  with  much  Interest 

Salt  in  Cheshire.     Bv  Albert  1    Calverl 

PP.   12::2.  illus.  ;  $6.50.     Spon  &  Chamberlain. 
New    York.    N.    Y. 
This    elaborate    volume    claims    to    be    the    first 
connected    and   full    account    of   the   sai' 
of  Cheshire,  the  most  important  In  Great  Britain  ; 
and  we  believe  the  claim  is  just.     The  Immediate 
cause    of    Its    preparation    at    this    time    - 
have  been  the  complex  litigation  and  C 
to   Parliament   for   legislation,   resulting  from   the 
surface    disturbances   and    subsidences    that   have 
followed  the  exploitation  of  the  salt  deposits  for 
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Boston   Creek  Gold  Area  and  Goodfish   Lake  Gold 

Area.      By  A,    O.    Hurrows   and   p     i: 

Pp.    21,    with  maps.      Bulletin 

Bureau  of  m 

These    areas    have     lately     ri'i'H 
attention,   and  development   has   m 
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Personals 


W.  E.  Dunkle  has  gone  to  Seattle,  Wash.,  from 
Alaska. 

J.  C.  Fuller,  recently  in  Cuba,  has  returned  to 
New  York. 

R.  Gilman  Brown  recently  returned  to  London 
from  Russia. 

R.  B.  Brinsmade,  recently  in  St.  Louis,  has  gone 
to  Pueblo,  Mexico. 

J.  A.  Martin,  recently  at  Santa  Kita,  N.  M.,  is 
now  at  Latouche,  Alaska. 

J.  Edward  Berg  is  manager  of  the  Pueblo  mine, 
in   Whitehorse  copper  camp.  Southern  Yukon. 

H.  A.  Prosser.  of  New  York,  and  Hugh  Wright. 
of  Spokane.  Wash.,  are  now  in  Valparaiso,  Chile. 

J.  Frater  Taylor  was  elected  president  of  the 
Lake  Superior  Corporation  at  the  recent  annual 
meeting. 

Edwin  E.  Chase  and  son  will  he  in  the  Granby 
District  of  British  Columbia  until  the  end  of 
October. 

Harold  C.  E.  Spence  has  returned  to  Montreal, 
Canada,  after  three  months  spent  in  Newfound- 
land   and    Labrador. 

E.  W.  Shaw,  petroleum  specialist  of  the  Geolog- 
ical Survey,  has  returned  from  a  business  visit  to 
the  Tampfco  region  of  Mexico. 

Mr.  and  Mrs.  Willard  S.  Morse  are  now  at 
Chuquieamata,  Chile;  Mr.  Morse  is  connected 
with   the    Chile  Exploration  Co. 

E.  0.  Ulrich,  paleontologist  with  the  U.  S. 
Geological  Survey,  has  returned  from  four  months' 
field  work  in  Illinois  and  New  Y'ork. 

John  Hulst,  former  chief  engineer  of  the  Carne- 
gie Steel  Co.,  has  succeeded  M.  A.  Neeland  as 
chief  engineer  of  the  Steel  Corporation. 

William  P.  Barba  for  3(i  years  with  the  Mid- 
vale  Steel  Works  in  various  capacities  has  re- 
signed   his    position    as    vice-president. 

Fred  D.  Smith,  of  Ithaca.  N.  Y..  has  taken 
charge  of  the  leasing  and  shipping  operations  on 
the    Arkansaw    mine    at    Landore,    Idaho. 

Walter  Douglas  and  James  French,  of  the 
Phelps,  Dodge  company,  visited  and  inspected 
the  mines  and  mills  of  the  Detroit  Copper  Co. 
recently. 

D.  Foster  Hewett,  of  the  U.  S.  Geological  Sur- 
vey, writes  from  Peru  that  he  has  completed  an 
examination  of  the  vanadium  mines  at  Min- 
asragras. 

Dr.  R.  C.  Wallace,  of  the  University  of  Mani- 
toba, has  returned  from  an  inspection  of  the 
eastern  portion  of  Manitoba  for  the  Canadian 
Geological    Survey. 

W.  M.  Brewer  has  returned  to  Victoria,  B.  C, 
from  the  investigation  of  various  mining  proper- 
ties on  Vancouver  Island  on  behalf  of  the 
British  Columbia  Department    of  Mines. 

J.  F.  McKenzie.  of  the  International  Molyb- 
denum Co.,  Renfrew,  Ont.,  has  been  examining 
the  Molly  molybdenite  mine,  on  Lost  Creek, 
Nelson  mining  division.  British  Columbia. 

Carl  H.  Beal,  a  graduate  of  Stanford  Univers- 
ity has  joined  the  petroleum  force  of  the  Bureau 
of  Mines.  Mr.  Beal  has  been  doing  technical 
work  in  Oklahoma  for  the  past  two  years. 

E.  E.  Slick,  general  manager  of  the  Cambria 
Steel  Co.  has  been  chosen  a  vice-president  of  the 
Midvale  Steel  and  Ordnance  Co.,  and  will  have 
charge  of  the  operation  of  the  various  works. 

M.  A.  Neeland,  assistant  to  the  vice-president 
and  chief  engineer  of  the  United  States  Steel 
Corporation,  has  resigned  to  become  consulting 
engineer  of  the  American  International  Corpora- 
tion. 

Prof.  James  F.  Kemp,  head  of  the  department 
of  geology  of  Columbia  University,  has  much  im- 
proved in  health.  The  trustees  of  the  university 
have,  however,  granted  him  a  further  leave  of  ab- 
sence for  one  year. 

John    Johnston,    who   has   been    connected   with 
the   Geophysical   Laboratory   of  the   Carnegie   In- 
stitute, has  resigned  to   accept  a   position   on   the 
1 1    staff   of  the   American    Zinc,    Lead   and 
Smelting  Co.,  in  the  Joplin  district. 

H.  D.  McCaskey,  chief  of  the  mineral  re- 
source division  of  the  Geological  Survey,  is  on  a 
trip  of  inspection  and  investigation  on  the  Pa- 
cific coast.  He  will  investigate  several  of  the 
quicksilver  deposits  in  that  portion  of  the  coun- 
try. 

W.  M.  Archibald,  head  engineer  for  the  Con- 
solidated Mining  &  Smelting  Co.,  of  Canada  is  to 
have  charge  of  development  on  the  Old  Sport 
and  Merry  Widow  groups  in  the  Quatsino  dis- 
trict, Vancouver,  Island.  These  properties  were 
recently   secured  by  the    Coast   Copper   Co. 

The  Arizona  Delegates  to  the  American  Mining 
Congress,  as  appointed  by  the  governor,  are  C.  E. 
Addams,  Ray  :  C.  E.  Mills.  Miami  :  Capt.  John  C. 
Greenway,  Wrarren :  B.  Britton  Gottsberger. 
Miami;  P.  G.  Beckett,  Globe;  J.  W.  Bennie, 
Clifton ;  Edward  R.  Oliver.  Payson ;  John  D. 
Burgess,  Tucson  ;  Van  H.  Brooks,  Casa  Grande. 

H.  H.  Johnstone,  for  some  years  head  under- 
ground boss  in  the  Consolidated  Mining  and 
Smelting  Co.'s  Center  Slar-War  Eagle  group  of 
mines  at  Rossland,  B.  C,  after  having  for  the 
last  three  months  been  acting  district  inspector 
of  mines  during  the  absence  on  sick  leave  of 
Inspector   Jas.    McGregor,   has   been    added   to   the 


permanent  mine-inspection  staff  of  the  British 
Columbia  Department  of  Mines. 

Edwin  Higgins,  having  severed  official  connec- 
tion with  the  U  S.  Bureau  of  Mines,  and  the 
California  Industrial  Accident  Commission,  by 
resignation  effective  Nov.  1,  announces  his  as- 
sociation with  a  number  of  California  Mining 
companies  and  the  California  Metal  Producers 
Association  as  consulting  safety  and  efficiency  en- 
gineer. His  permanent  address  is  the  Merchants 
National  Bank  Bldg.,  San  Francisco. 

A.  C.  Garde,  formerly  manager  of  the  Payne 
mine,  in  Slocan  district  of  British  Columbia,  and 
for  several  recent  years  having  his  headquarters 
at  Prince  Rupert,  the  western  terminus  of  the 
Grand  Trunk  Pacific,  left  the  latter  place  on  Sept. 
5  for  Smithers.  in  Omineca  division  and  near  the 
railway,  to  take  charge  of  the  development  of  a 
mining'  property  on  which  the  occurrence  of  silver- 
lead  and  antimony  ore  has  been  reported. 


Colorado  Scientific  Society  held  its  first  meet- 
ing of  the  new  year  in  Denver.  Oct.  7.  and  dis- 
cussed the  abolition  of  the  apex  law  and  extra- 
lateral  rights.  Speaking  allirmatively  for  this  end 
were  George  E.  Collins.  E.  C.  Stimson  and  Henry 
May,  while  the  chief  opponent  in  the  debate 
was  George  Manley,  dean  of  the  law  school  of 
Denver  University.  The  affirmative  appeared  to 
win,  although  this  was  not  conducted  as  a  set  de- 
bate. 

Franklin  Institute,  Philadelphia,  has  arranged 
a  program  of  lectures  for  the  winter  of  1916- 
1",  included  in  which  are  the  following  : 

Oct.  18,  1916 — "Scientific  Research  in  Rela- 
tion to  the  Industries,"  by  Charles  P.  Stein- 
metz. 

Dec.  14,  1916 — "The  Cooling  of  Water  for  Power 
Plant  Purposes,"   by   C.    C.    Thomas. 

Feb.  1,  1917— "The  By-Product  Coking  In- 
dustry," by  C.  J.   Ramsburg. 

March  1,  1917 — "Development  and  Progress  in 
Aviation  Motors,"  by  Henry  Souther. 

March  15.  1917 — "Design.  Construction  and 
Equipment  of  a  Modern  Military  Aeroplane,"  by 
Jerome    C.    Hunsaker. 

American  Electrochemical  Society— The  30th 
general  meeting  of  the  American  Electrochemical 
Society  was  held  in  New  York  from  Sept.  27  to 
30.  inclusive  The  program  included  the  follow- 
ing papers:  "Atmospheric  Conosion  of  Com- 
mercial Sheet  Iron,"  by  E.  A.  and  L.  T.  Richard- 
son •  "The  Electrolytic  Recovery  of  Lead  from 
Brine  Leaches."  by  O.  C.  Ralston  and  C.  E.  Sims; 
"Electrolytic  Zinc  Dust,"  by  H.  J.  Morgan  and 
O  C  Ralston ;  "Electrolysis  of  Vanadium  Salts," 
liv  S  Fischer  ;  "High  Temperature  Heat  Developed 
during  Electrolysis,"  by  Carl  Hering ;  and  "The 
Possibilities  of  Developing  Super-refractory  Mate- 
rials for  Incandescent  Lighting,"  by  F.  A.  Fahren- 
vvald.  The  social  side  of  the  convention  was  not 
forgotten,  provision  being  made  for  amusement  and 
shopping  tours  for  the  wives  of  the  visiting  chem- 
ists. A  smoker  for  the  men  was  held,  attended 
by  S00  to  900  chemists  and  a  scenic  trip  up  the 
Hudson  on  Sept.  30  concluded  the  meeting. 

American  Iron  and  Steel  Institute — The 
eleventh  general  meeting  will  be  held  at  the 
Planters'  Hotel,  St.  Louis.  Oct.  27  and  28.  Fri- 
day will  be  devoted,  as  usual,  to  the  reading  and 
discussion  of  papers.  The  banquet  will  be  held 
on  Friday  evening  at  the  Club  House  of  the  Mis- 
souri Athletic  Association,  not  far  from  the 
Planters'.  The  Local  Committee  is  preparing  an 
attractive  program  for  "Seeing  St.  Louis"  on 
Saturday.  The  following  is  a  tentative  list  of 
the  papers  and  addresses: 

President's  Address,  by  Elbert  H.  Gary. 

"St.  Louis  and  Its  Industries,"  by  Clarence 
H.   Howard,   St.   Louis. 

"The  Duplex  Process,"  by  George  B.  Water- 
house,   Buffalo,   N.   Y. 

"Pulverized    Coal    as    a    Fuel    for   Metallurgical 
Furnaces,"  by  James  W.  Fuller,  Allentown.  Penn. 
"The    Iron    Ores    of    the    Adirondack    Region," 
by  Frank  S.   Witherbee,  New  Y'ork. 

"Progress  in  Hot  Blast  Stove  Design,"  by 
Arthur  J.  Boynton,  Lorain,  Ohio. 


Industrial  News 


George  A.  Muir  has  recently  been  made  manager 
of  the  mining  machinery  department  of  the  Mine 
&  Smelter  Supply  Co.  with  headquarters  in 
Denver. 

P.  H.  Reardon  has  severed  his  connection  with 
the  General  Machinery  and  Supply  Co.,  San  Fran- 
cisco, Calif.,  having  disposed  of  his  interest  to 
his  associates.  Joseph  A.  Buckley  succeeds  Mr. 
Reardon  as  president,  A.  L.  Green  is  vice-presi- 
dent and  H.  F.  Jurs,  manager. 

McFarlane-Eggers  Machinery  Co.  has  been 
organized  with  headquarters  at  28th  and  Blake 
St.,  Denver,  Colo.  The  company  has  taken  over 
the  business  of  Peter  McFarlane  &  Sons  Iron 
Works,  and  will  manufacture  a  general  line  of 
mining  machinery.  Henry  Eggers,  formerly  man- 
ager of  the  mining-machinery  department  of  the 
Mine  and  Smelter  Supply  Co.,  is  president,  and 
Frederick    McFarlane    is   secretary    and   treasurer. 


New  Patents 


United  States  patent  specifications  listed  below 
may  be  obtained  from  "The  Engineering  and 
Mining  Journal"  at  25c.  each.  British  patents 
are  supplied  at  40c.  each. 

CLASSIFIER  and  Dewaterer.  Walker  J.  Boud- 
w-in.  Salt  Lake  City,  Utah,  assignor  to  the  General 
Engineering  Co.,  Salt  Lake  City,  Utah.  (U.  S. 
No.   1,201,014,  Oct.  10,  1916.) 

HOIST— Electrically  Operated  Hoist.  Fred  L. 
Stone,  Schenectady,  N.  Y"..  assignor  to  General 
Electric  Co.  (U.  S.  No.  1,200,264;  Oct.  3,  1916.) 
HOISTING  and  Conveying  Means.  Merian  H. 
Dickinson,  Seattle,  Wash.,  assignor  to  Lidgerwood 
Manufacturing  Co.,  New  Y'ork,  N.  Y.  (U.  S.  No. 
1,200,712;   Oct.    10,   1916.) 

LEACHING — Apparatus  for  Extracting  Metals 
From  Their  Ores.  John  C.  Greenway.  Warren, 
Ariz.      (U.  S.  No.  1,200.832;  Oct.  10,  1916.) 

LEACHING  —  Process  of  Recovering  Copper 
From  Solution.  George  A.  Schroter,  Denver, 
Colo.,  and  William  C.  Laughlin.  Nogales,  Ariz. 
(U.  S.  No.  1,200,534;  Oct.   10,  1916.) 

MINE  CAR.  Warren  V.  Johnson,  Bloomsburg, 
Penn.,  assignor  to  American  Car  and  Foundry 
Co..  St.  Louis,  Mo.  (U.  S.  No.  1,199,794;  Oct.  3, 
1916.) 

MINE-CAR  WHEEL  —  Capped-Hub  Mine-Car 
Wheel.  Ernest  M.  Hicks,  Berwick,  Penn.,  assignor 
to  American  Car  and  Foundry  Co.,  St.  Louis,  Mo. 
(U.  S.  No.  1,199,789  ;  Oct.  3,  1916.) 

NITRIC  ACID — Process  for  the  Production  of 
Nitric  Acid  From  Nitrous  Gases.  Antonius  Foss, 
Christiania,  Norway,  assignor  to  Norsk  Hydro- 
Elektrisk  Kvaelstufaktioselskab.  Christiania,  Nor- 
way.     (U.   S.   No.   1,200,334;  Oct.   3,   1916.) 

POTASSIUM— Process  of  Obtaining  Alkali- 
Metal  Compound  From  Silicates.  Walter  August 
Schmidt,  Los  Angeles,  Calif.,  assignor  to  Interna- 
tional Precipitation  Co.,  Los  Angeles,  Calif. 
(U.  S.  No.   1,200,887;  Oct.   10,  1916). 

REGENERATIVE  FURNACE.  Horace  E. 
Smvthe,  Pittsburgh,  Penn.,  assignor  to  The  S.  R. 
Smvthe  Co.,  Pittsburgh,  Penn.  (U.  S.  No.  1,188,- 
502;  June  27,  1916.) 

SCREEN — Wet-Screen.    Maurice  Peterson,  Park 

City,  Utah.     (U  S.  No.  1,199,300;  Sept.  26,  1916.) 

SEPARATION — Apparatus  for   Separating  Coal. 

Ore,  Etc.     Frank  Pardee,  Hazleton,  Penn.      (U.  S. 

No.    1,197,946:    Sept.    12,    1916.) 

SEPARATION — Method  and  Apparatus  for  Sep- 
arating Minerals  and  Metals.  John  Fred.  Hed- 
man,  Los  Angeles.  Calif.,  assignor  of  one-half 
to  Thomas  Spaulding,  Los  Angeles.  Calif.  (U.  S. 
No.   1,  19S.126;  Sept.   12,  1916.) 

SILICATES — Method  of  Treating  Mineral  Sili- 
cates. Joseph  C.  W.  Frazer.  William  W.  Hol- 
land and  Ellis  Miller,  Baltimore,  Md.  (U.  S. 
No.    1,196,734;  Aug.   29,    1916.) 

STEEL — Manufacture  of  Steel  by  the  Basic 
Open-Hearth  Process.  Alfred  Ernest  Davies, 
Bilston,  England.  (U.  S.  No.  1,19S,827;  Sept.  19, 
1916.) 

STEEL  FURNACE.  Joseph  L.  Dixon,  Detroit, 
Mich.  (U.  S.  No.  1,198,626;  Sept.  19,  1916.) 
TRANSFORMER — Electric  Transformer  and 
Welding,  Smelting  and  Like  Apparatus.  Richard 
Mack,  Neu-Tempelhof,  near  Berlin.  Germany. 
(U.    S.   No.    1,199,092;   Sept.    26,    1916.) 
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Alpha.  Nev 

Andes.  NeV 

Blue  Hell.  Ida 

Blue  Bull.  Nev 

Blue  star.  Ida 

Cedar  Creek.  Ida 

Chief  Cons.  Ext.,  Utah 

Cornet.  Ida 

Consolidated  Imperial.  Nev.  . 

Demijohn.  Utah 

Diani    Blk  ,  Butte.  Nev 

Diamiindlti'M  Bl'k  B'tte,  Nev 

Duluth,  Ida 

Eagle  Mountain.  Ida 

KntiTprise,  Ida 

Four  Timber,  Ida 

Friend.  Ida 

Giant,  Ida 

Hale  and  Xorcrnss.  Nev 

Idaho  A-  L.  A..  Ida 

Idaho  Mont.  Ida 

Independent.  Ida 

Manhattan  '  'cms..  Nev 

Military,  Ida 

Moriarch-Pf-'h  ,  Nev 

Murrav  Copper.  Utah 

Naildriver,  Utah 

Ninemile,  Ida 

Nonpareil.  Ida 

North  Franklin.  Ida 

North  Tintlc,  Utah 

Ophir.  Nev 

Raven,  Ida 

Se2    Belcher,  Nev 

Selma,  Utah 

Su-rra  Nevada.  Nev 

Silver  Ml..  Ida 

Spearhead.  Nev 

Tarbox,  Mont 

Tobar,  Utah 

Tyler.  Ida 
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Nov. 
Nov. 
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Nov. 
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Nov. 
Oct. 
Nov. 
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JACKSON.  CALIF.— Oct.  16 
(By  Telegraph) 
State  Labor  Commissioner's  Proposal  that  the 
mine  managers  take  back  strikers  an  pay  an 
advanced  wage  to  worthy  men  at  the  end  ol  three 
months  rejected  by  the  managers,  who  "ill  resume 
wink  if  the  men  return  on  tiie  old  wage  scale. 
The  managers  say  they  have  nothing  tc  arbitrate 
or  discuss.  The  South  Eureka  and  Central  Eureka 
are  guarded  while  pumping  water  but  no  serious 
outbreak  has  yet  occurred. 

BUTTE— Oct.  15 
Butte  &  London  Mine,  which  is  being  developed 
b-y  the  Rainbow  Development  Co.,  is  beginning  to 
look  up.  A  vein,  assaying  S  oz.  silver  to  the  ton 
for  a  width  of  10  ft.,  has  been  encountered  in 
the  south  crosscut  on  the  1,600  level.  The  vein 
also  carries  some  gold  and  copper.  It  is  one  of 
seven  \cins  cut  on  the  1,600-ft.  level. 

Butte  Copper  &  Zinc  Co.'s  Emma  mine,  operated 
by  the  Anaconda  company,  is  shipping  high  grade 
ore  t"  the  concentrator  at  Anaconda  at  the  rate 
of  150  tons  per  day.  The  assays  of  the  ore 
average  37%%  zinc,  6%  lead,  and  10%  oz. 
silver.  The  Emma  is  one  of  the  principal  sources 
of  supply  for  the  new  zinc  concentrator  at  Ana- 
conda and  the  zinc  refinery  at  Great  Falls.  The 
Douglas  mine  in  the  Coeur  d'AIene  district  is  also 
furnishing  about   100  tons  of  zinc  ore  per  day. 

Douglas  Mining  Co.  Stockholders  will  hold  a 
meeting  Nov.  1  for  the  purpose  of  ratifying  the 
actios  "t  the  directors  in  selling  the  property  of 
the  company,  situated  in  the  Cceur  d'AIene  dis- 
trict "t  Idaho,  to  the  Anaconda  company  for 
$256,050.  It  is  to  be  an  outright  sale  and  the 
Dnii;:!. is  stockholders  will  get  their  proportion  of 
the  price.  The  Douglas  company  is  capitalized 
for  $1,2011,000.  The  option  which  the  Anaconda 
company  took  on  the  Douglas  has  still  about  five 
months  to  run.  Meanwhile  the  Anaconda  com- 
pany is  doing  extensive  development  work  on  the 
property  and  is  shipping  ore  to  the  Washoe  con- 
centrator and  is  paying  the  Douglas  company  a 
royalty  of  $3  a  ton  on  the  ore  taken  nut  The 
Douglas  has  a  good  vein  of  zinc  ore,  but  it  is 
not  phenomenal. 

U.  S.  Mine  Rescue  Station  Officers  of  the  newly 

created  mine-rescue  station  have  established  offi- 
cial headquarters  at  the  School  of  .Mines  building 
where  hereafter  all  the  business  of  the  station 
will  be  transacted.  It  has  been  announced  that 
six  engineers  and  other  mine-rescue  experts  will 
be  in  charge  of  the  mine-rescue  car  that  is  to  be 
equipped  with  the  most  uptodate  appliances  for 
rescue  and  first-aid  work.  The  payroll  for  this 
Federal  service  will  amount  to  nearly  $25,000  l 
year  and,  with  local  purchase  of  supplies,  the 
department's  total  expenditure  in  Butte,  it  is  said, 
will  reach  from  $30,001)  to  $35,000  a  year.  Dr. 
W,  A.  Lynott,  a  surgeon  of  the  I'  S.  Bureau  of 
Mines,  is  instructing  the  first-aid  classes  of  the 
Butte  mines  and  will  hold  several  lectures  on  the 
subject  to  which  the  general  public  is  invited. 
Dr.  A.  J.  Lanza,  of  the  TJ.  S.  Health  Sei 
Daniel   Harrington  of  the  Bureau  of  Mines,  are  at 

present    in    charge    of    the    office    at    the    Scl 1 

of  Mines.  The  movement  is  expected  to  offer 
special  advantages  to  the  students  of  the  School 
of  Mines  who  will  be  in  close  touch  with  the 
activities  of  the  station  and  receive  special  train- 
ing in  rescue  and  first-aid  work. 


clerk  for  the  use  of  the  City 
Auditorium.  During  the  day  detectives  arrested 
tun  of  the  members  carrying  banners  through  the 
streets  of  Butte,  announcing  a  meeting  at  the 
Auditorium  and  distributing  posters  which  read 
as  follows:  "Fellow  Workers — Come  and  do  your 
duty.  Open  the  jail  doors  or  we  will 
factories  and  mines.  We  fight  for  the  ft 
those  who  dare  to  fight  for  us.  Many  Industrial 
Workers  of  the  World  organizers  and  strikers  are 
jailed  in  the  mining  range.  Speakers  today  in 
several  languages.  We  do  not  want  Russian 
methods."  The  police  promptly  took  the  matter  in 
hand  and  when  a  crowd  appeared  at  the  Audi- 
torium to  attend  the  announced  meeting,  it  was 
dispersed  with  some  difficulty  and  members  of  the 
police  force  were  met  with  threats.  The  number 
of  Industrial  Workers  of  the  World  members  in 
Butte  has  increased  in  the  last  few  weeks  and 
has  materially  swelled  the  list  of  unemployed  and 
unemployable  that  have  swarmed  into  Butte, 
attracted  by  the  high  wages  and  the  widely 
advertised  prosperity  of  the  town.  In  spite  of  the 
feverish  activity  prevailing  in  and  about  Butte 
in  all  lines  of  industry,  the  supply  of  workers 
now  far  exceeds  the  demand  and  Butte  at  this 
moment  offers  no  inducement  to  the  jobless,  flock- 
ing to  the  city  from  every  direction. 


DENVER— Oct.    14 

Denver  Civic  and  Commercial  Association  pro 
poses  a  milling  bureau  that  will  cooperate  with 
similar   bureaus    in  the    Rockj     Mountain    legion    ill 

a  campaign  to  i :un    i  ognltl from  the 

Federal     officials,     Ol      thi 

develop    properly    the    m 

ctlon   is  largely   one  to  the  wl 
of      so      many      large      areas      Ol 
ground   from    location    and    en'  rj        Fret 
state   commissioner  of   mines,   has   been    requested 
to  name  delegates  who  will       i 
m.i  ures  .,t  the  forthcoming  session  ol  I ; 
cm  Mining  Congress. 

LEADVILLE.    COLO.— Oct.     14 

The    Down    Town     Mines    Co.    has    undertaken 
th,    extensive   development    "t    the   drain 
ton    accessible    through    the    Penrosi      ihaft      In 
the  upper  levels,  the  uncovering  of  several  bodies 
of  payable  ore  are  reported  bul  development     as 

not    reached    a    stage    from    which    the    ey.ict    value 

.mil  importance  ol  the  discoveries  can  be  learned. 

The  opening  of  a   large  body  nt    iron-manganese  is 

practically  assured  by  the  work  now   in 

bul    is  yet   ni>  ore  has  been   in.; 

The    water    iii    the    property    is    DOW    coi 

under  control  with  the  pumps  throwing 

per  min.   to  surface.     The  flow   Is   reported   to   bi 

falling  off  gradually  as  the  ground  slowly  drains. 

Strike  Agitation  pro  ami  con  is  causing  sid 

arable   uneasiness   in   the  district       i  hi 
branch   of  the  Western   Federation  nt   \i 
tiled     with     the     State     Industrial     Commission     a 
that  a  demand  has  been   made  on  the  op- 
erators  for   a    wage   Increase   to  $3.75 

Union    officials    arc    busy    organizing 
the    miners    and    apparently    Inti  ad 
the   achievement  of  recognition   of   the 

iges.      No   uniform    Increase    throughout 

the   distl'iel    is    possible,    the    op  i 

profli  margin  no  mosl  of  the  on   oul  put  1 
to  1      less  than  si  per  ton,  and 
.  .  ts    around    -"«-.    per    ton.     Tin-    propo 
xease   from    the    S3   10    P'       ' :      i     '■    Paid   would 
enforce    the    closing    down    of    many    low-grade 
mines    and    throw    several    hundred    nn  a 
work. 

Leadviile  Unit  plans  have  been  altered  in  that 
it   has  been  decided  i"  sink  the  Jamie   I 

t    the    Harvard.      The    draining    of    the 
Fryer  Hill  basin  to  a   depth  of    lOi 

..I  through  the  Harvard,  thereby  umvater- 
Lng    the    Jamie    Lee    and    other   shafts    under    the 
control    ol    the    United   States   Smeltin 
and  Exploration  Co.    The  pumping  machinery  will 
remain    in   the   Harvard   and  a    I 

plant     is     bMng     installed     at     th 

Hoisting  i  i  been  ordered  for  the  Jamie 

l.ee    and    sinking    300    ft.    will    be    undi  l 

soon    as    the    shaft    can    he    equipped. 

bodies  of  sulphide  and  carbonate  ores  have  been 

.1    in    the    Tip    Top    and    other    | 
controlled   by    the    Leadviile    L'nit    ami 
tonnage    is    being    extracted.      Indlcatlol 
ered  through  systematic  samplln 
by    a    large    force    of    nun     an 
highh     satisfactory        <h  ■  ' 
entire    property    controlled    by     i 
being    made,    a    work    that    is    proving    of    great 
value  in  planning  the  development, 

SALT  LAKE   CITY— Oct.    13 
Amendment    of    Utah    Constitution    to 
upon    at    the    general    election    Nov.    7 
sweeping  changes  in  the  constitutional   provisions 
for    the    taxation    of    mines.      The    present    method 
of   assessing    mining    property    in    the    state    is    to 

as  at   the 
,1   the    governi  tent,    machinery   and   sur 
face  improvements  at   their  value,  and  net   annual 
proceeds    at     their    value.       The 

ill     mines 
three    times    for    purposes    of    taxation 
permit     the     taxing     autl 
own    valuation    on    the    St 
metalliferous    mines.       The     pro] 
repeals  a   present  requirement   th 

,,   and  .-.iu.li   on       I  da  ol   property 

in    the    stab-    ami    permil 
property  for  taxation,  and  the 
firing    rat 

the  taxation  of  the  sh  I   company  In  ad- 

dition to  the  taxation  ol 
The    proposed    amend 
resisted  bj  mining,  mat 
ness   interests    ol    Ihi 

n    Mining    Coi 
active  in  tin    matter  ai  rature  on 

proposed  multiplication  of  mine  proceeds  for  taxa- 
tion is  beli  rs  of  the 

state  mi   the  ground  that   as   mil 


tor     the 

mil    per 
lice   through    win 
mines     h  . 
achieved. 

The  Deep  Creek  Section  or  Clifton   mining  dis- 
trict In  westi  in  T ile  i  ounty,  i 

■ 
Incorporation  ol  D 

rt.d rporatlon,  were  flled  recently,      i 

p.iny   is  . 

a     large     part     of    which     I 
local   men.      There   .ire    m. 

motion    stock      Tim    companj    win    build    a    line 
■  lover    on    the    V  110    mi 

West     of    Salt     Lak< 

of    II    mi.      All    of    the    material    lor    the    railroad 
has    been    purchi 

. 

Viehlc,    a 

n  r     iii     the     \\ 
I,,    and    through    whose    ctTort 

Ldenl  ;  W.  w.  A: 

I 

■ .    a 

bake,    director;    Edmund    T.    Jones,    and    Harold 

IllelltS     Ini  . 

1 1  v   inter- 
taking,  nn  accotn 
freights,    etc.     Thi    i 

far  as  the  mill,  i 
known 

hauled   by   wagon    road,   56   nib. 
and    upward    per    ton.      Tin-    roads    were    bed    tin 
:l   of  the  time.     Tin    new    railroad  run- 
ning  nearly   due   south,    will    cut 

i.   id   Hill   at    tin-   terminus. 
The    principal     property     of    the    district     Is    the 
i  tab.   Copper,  which  bis  done   more  de- 
velopment   than    any    other    and 

have    100,000 

and    carrying    gold    and 
silver.      This    mil 
in    another   deposit,    cart  J 
12  oz.   silver.     Other  properties  more 

Lull.    etc..  copper:   the    Cane   Spri 

Id-copper;   tin    i 
owned  by  the  Western  I  •  Gardener 

properties  on  Dutch   Mountain.  35  ml.   fl 
pper-gold;   the    Rodent 

i, ..Id    Hill,    ami     others 
Bismuth     and    gold    ore     has    been     shipped     from 
Iher    there 
nncs   ami   prospects.     Irrigable 

k  ami  neighboring  valleys  will  I 
by    the    new    line.      The    railroad    will    cause    much 
development  to  be  done  In  this  district,  which  will 
e  mineral  output  of  tin 

Changes  in  Tintic  Power  Lines  are  being  made 
by  the  I' 

nsvllle    in    the    northeastern    part    of    the 

district   I.  '  •'  made  from  a 

line      The   ToplllT   limc- 

arrtes  ot  the  Cn  i  'ting  Co. 

and  thos  n    Smelting  and  Refining 

n  e  tinn-  have  been  supplied  by  a 

our    system     of    ' 

the    future    by   the    r< nstructed    line. 

i    I  .Its. 

MIDAS,    NEV.— Oct.    14 
■     Discovery   of   Cinnabar   not    far    from 
reports 

.  t      oiUiderahle        i 

ild   to   be   from    I  I 
es  of  float  1 

reentage    of    mercury. 

JOPLIN.    MO— Oct.    14 
A   Record  Sale  Involving  $30  00 
last   week,   the   Merchant 
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merce,  Okla.,  being  at  the  selling  end  of  the 
deal.  The  buyers  have  not  been  made  public, 
but  are  said  to  be  Eastern  investors.  The  trans- 
action is  significant  of  the  popularity  of  the  Okla- 
homa section  of  the  Joplin  district  at  this  time. 
More  than  a  hundred  drills  are  operating  in  this 
section,  blocking  out  new  ore  runs.  New  com- 
panies are  being  formed  daily,  and  .new  leases 
taken.  The  Picher  company,  which  started  the 
development  of  this  field,  is  just  now  getting 
started  at  production  in  a  thorough  manner  and 
is  turning  out,  with  its  five  mills  at  Picher,  not 
far  from  300  tons  of  concentrates  weekly,  and 
its  plants  are  not  yet  running  at  full  capacity. 
The  Admiralty  Zinc  Co.  is  also  getting  its  mills 
in  steady  operation  and  a  score  or  more  of 
smaller  companies  are  getting  into  the  producing 
list.  It  now  appears  that  in  a  short  time  this 
section  of  the  district  will  rival  in  ouput  the 
sheet  ground  district  at  Webb  City-Carterville, 
and  it  is  claimed  that  ore  will  be  mined  in 
Oklahoma  profitably  when  the  lean  ore  mines 
in  other  parts  of  the  field  are  forced  to  close 
down,  on  account  of  the  superior  richness  of 
the  dirt. 

ST.    LOUIS.    MO.— Oct.    14 

National  Lead  Co.  has  purchased  the  Jack- 
son tract  west  of  Bonne  Terre  for  $60,000,  and 
640-acre  Pine  tract  near  Elvins  for  $176,000, 
where  the  lead  is  about  900  ft.  deep — the  deepest 
in  the  district. 

Drilling  Is  Being  Pushed  along  the  Big  River 
in  Washington  County,  near  Irondale,  by  two 
New  York  men.  It  is  reported  some  excellent 
cores  are  being  obtained.  Local  men  are  also 
drilling  near  Hughes  Mountain,  in  Washington 
County,   near   the   porphyry   contact. 

North  American  Mill  at  Fredericktown  is  being 
remodeled  and  will  soon  be  in  operation  after 
several  years'  shutdown.  It  is  reported  that  the 
Schulte  lands,  where  some  good  lead  and  nickel 
sulphides  were  found  with  the  diamond  drill  years 
ago,  have  been  taken  over. 

Jones  Shaft  at  Elvins  is  nearly  completed, 
but  a  heavy  water  flow  has  been  struck  at 
525  ft.  that  is  making  it  very  difficult  to  con- 
tinue the  work.  A  steam  pump  is  being  installed 
with  a  capacity  of  2,000  gal.  per  min.  It  is 
hoped  this  will  enable  the  shaft  to  be  bottomed 
at  about  560  ft.,  which  will  carry  it  under  the 
rich  ore  said  to  occur  on  this  40-acre  tract. 


More  Lawsuits  Brought  by  Farmers  living 
along  Big  River  bottoms  against  St.  Francois 
County  lead  mining  companies  are  impending. 
The  old  trouble  of  slimes  overflowing  and  damag- 
ing farm  lands  during  freshets  is  again  the  bone 
of  contention.  Some  of  the  companies  are  build- 
ing large  settling  ponds  to  eliminate  the  trouble — 
but  they  are   not  moving  fast  enough  to  suit  the 

Einstein  Mine,  in  Madison  County,  is  being 
reopened  by  Ladenburg,  Thalmann  &  Co.,  of 
25  Broad  St.,  New  York,  and  a  new  100-ton 
mill  is  under  construction  to  treat  tungsten  ore. 
This  occurs  as  wolframite  in  a  narrow  Assure 
vein  in  granite  that  was  first  worked  for  its  ar- 
gentiferous galena  many  years  ago.  At  that  time 
a  smeltery,  mill,  hotel  and  miners'  houses  were 
erected,  and  an  expensive  granite  dam  thrown 
across  the  St.  Francois  River.  Several  cars  of 
lead  ore,  assaying  from  20  to  100  oz.  silver 
per  ton,  were  shipped,  but  the  heavy  tungsten, 
then  regarded  as  bothersome  gangue  rock,  was 
wasted. 

DULUTH.   MINN.— Oct.    14 

M.  A.  Hanna  Co.  Has  a  Drilling  Crew  busy  on 
exploratory  work  in  the  Round  Lake  district.  7 
ml.  east  of  Hayward,  Wis.  The  company  has  op- 
tions on  many  tracts  of  land  in  the  neighbor- 
hood. Local  rumors  state  that  a  considerable 
tonnage  of  ore  has  been  developed.  The  district 
is  a  new  one. 

Successful  Bidder  for  Ore  Dock  No.  6  of  the 
Duluth,  Missabe  &  Northern  R.R.  was  the  Bar- 
nett  &  Record  Co.,  of  Duluth  The  dock  is  to  be 
built  at  West  Duluth,  replacing  No.  2  Dock,  a 
wooden  structure  now  being  dismantled  The 
contract  calls  for  29,000  cu.yd.  of  concrete  to 
be  placed  on  wooden  piling.  The  new  dock  will 
be  2,300  ft.  long,  with  384  pockets  of  300  tons 
capacity  each.  The  American  Bridge  Co.  has 
the  contract  for  structural  work. 

A  Municipal  Lighting  Plant  is  the  latest  frill 
demanded  at  Hibbing.  Village  officials  have  re- 
quested bids  on  a  plant  to  cost  between  $300,000 
and  $500,000.  The  mining  companies,  who  pay 
practically  all  the  village  taxes,  have  entered 
a  vigorous  protest,  claiming  that  the  purchase  of 
current  from  the  Great  Northern  Power  Co.  would 
be  much  cheaper.  In  line  with  previous  prac- 
tices in  "the  richest  village  on  earth,"  the  plant 
will  probably  be  built.     The  proposed  site  is  situ- 


ated over  a  considerable  orebody,  adjacent  to  the 
Sellers   and   Mahoning  mines. 

Contract  for  a  $100,000  Clubhouse  has  been  let 
to  Lounsberry-McLeod  Co.  It  will  be  built  at 
Morgan  Park  for  employees  of  the  Minnesota  Steel 
and  Universal  Portland  Cement  companies.  The 
building  will  be  of  concrete  and  stucco  construc- 
tion with  pressed  brick  trimming,  size  100x150, 
three  stories  and  basement,  fireproof  through- 
out. Some  features  are,  a  large  swimming  pool, 
lounging  room,  shower  baths,  auditorium,  read- 
ing rooms  and  a  dormitory  for  employees  of  the 
two  companies.  The  three-acre  tract  surround- 
ing the  building  will  be  laid  out  in  tennis  courts, 
track,  etc.  The  same  company  has  a  contract 
for  40  additional  dwellings  to  be  erected  in 
Morgan  Park. 

TORONTO— Oct.    14 

Discovery  of  Iron  Ore,  of  high  quality,  is  re- 
ported to  have  been  made  on  one  of  the  uncharted 
islands  off  the  East  Coast  of  James  Bay.  A 
prospecting  party,  headed  by  Alex.  A.  Gemmell,  of 
Toronto,  has  staked  4,000  acres  which  it  is  claimed 
cover  almost  continuous  iron-ore  deposits,  includ- 
ing a  dike  running  7  mi.  with  a  width  of  from 
40  to  60  ft.  The  ore  is  said  to  carry  50%  me- 
tallic iron  with  about  0.5%  phosphorus.  An  open 
harbor  close  to  the  deposit  will  furnish  good 
transportation  facilities.  The  Ontario  Bureau  of 
Mines  has  asked  to  have  samples  forwarded  for 
analysis. 

A  Zinc  Deposit  in  Nova  Scotia — reported  to  be 
of  unusual  richness — has  been  acquired  by 
Toronto  men,  represented  by  F.  C.  Sutherland  & 
Co.,  of  Toronto.  The  deposit  is  in  Cape  Breton, 
N.  S.,  about  30  mi.  northwest  of  North  Sydney. 
The  ore  formation  is  reported  wide  and  traceable 
for  a  long  distance.  Selected  samples  assay  as 
high  as  34%  zinc,  2%  to  4^%  copper,  107r  lead 
and  some  old  and  silver.  Another  outcrop  of 
less  width  has  been  iollowed  for  1,000  ft.  and  is 
also  reported  to  carry  high  zinc,  with  some 
lead  and  copper.  H.  H.  Sutherland  has  gone 
East  to  complete  arrangements  for  the  develop- 
ment of  the  property  on  an  extensive  scale.  The 
owners  have  been  offered  contracts  for  large 
quantities  of  zinc,  lead  and  copper  and  have 
planned  operations  with  a  view  of  making  heavy 
shipments  at  the  earliest  opportunity.  The  prop- 
erty is  situated  within  4  mi.  of  a  good  harbor  and 
within   15  mi.   of  coal. 
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ALASKA 

ALASKA  MINES  CORPORATION  (Nome)  — 
Construction  of  steel  and  concrete  machine  shop 
begun  ;  first  of  kind  in  Nome  field.  Will  be  used 
in  assembling  two  new  15-cu.ft.  bucket  dredges 
during    1917. 

VALDEZ  CREEK  PLACER  (Valdez)— Report 
received  at  Boston  office  from  Manager  Pierre 
Bouery,  says  details  of  efficient  mining  worked 
out  and  plant  now  ready  for  placering.  Ditch  ca- 
pacity considerably  increased  and  now  has  3,500 
in.  water  always  available. 

ARIZONA 
Cochise  County 

TWO  PEAKS  MINING  CO.  (Turner)— New  cop- 
per-mining company  incorporated  to  develop  750 
acres  in  Whetstone  Mountains,  20  mi.  west  of 
Tombstone. 

Gila  County 

AMERICAN  ORES  AND  ASBESTOS  (Globe)  — 
Opened  asbestos  deposit  on  Cherry  Creek  in 
Sierra  Ancha  Mountains ;  production  for  18 
months  contracted  to  Philadelphia  manufacturers. 

MIAMI  CONSOLIDATED  MINES  (Miami)  — 
New  organization  to  develop  1,200  acres  of  ground 
adjoining  Live  Oak  and  Keystone  areas  of  In- 
spiration on  southwest;  capitalized  at  $2,500,000; 
John  S.  Cook,  Globe,  and  Louis  Lefkovitz,  Miami, 
incorporators. 

Greenlee  County 

ARIZONA    COPPER    (Clifton)— September    pro- 
duction, 2,090   short  tons   copper. 
Mohave  County 

ARIZONA  ORE  REDUCTION  (Chloride)— New 
150-ton  reduction  plant  in  process  of  erection 
to  use  complex-ore  process  invented  by  George 
F.  Goerner  ;  plans  to  turn  out  bullion  by  Jan.   1. 

BLACK  RANGE  (Oatman)—  Road  building  sur- 
face excavation  reported  as  uncovering  quartz 
vein  for  200  ft.,  several  feet  wide,  assaying  about 
$23  per  ton.  Strike  made  near  old  shaft  from 
which  drift  will  run  at  150-ft.  depth  to  tap 
orebody. 

Pinal  County 

MAGMA  COPPER  (Superior)— New  zinc  mill 
will  operate  soon ;  ore  will  come  from  recently 
struck  body  on  1.200-ft.  level,  sampling  7%  zinc, 
48  oz.  silver,  $1.40  gold,  and  1M%   copper. 

ARIZONA  RAY  COPPER  (Ray)— New  organi- 
zation of  Los  Angeles  and  Oatman  mining  men 
to  develop   large   tract   adjoining   both   Ray   Con- 


solidated   and    Ray    Hercules;    Edmund    L.    Hiatt, 
superintendent. 

Yavapai   County 

PLACER  MINING  IN  KIRK  LAND  DISTRICT 
revived  by  optioning  of  claims  along  Hassayampa 
Creek  by  Colorado  men — dredge  construction  con- 
templated. 

OCTAVE  (Prescott) — Plans  to  resume  milling; 
new  orebody  being  blocked  out  on  1,200-ft. 
level. 

JEROME  DAISY  (Jerome)— Constructing  trail 
from  Arkansas  &  Arizona  ;  camp  building  and 
sinking  of  shaft  will  begin  soon. 

LUCKY  STRIKE  (Kirkland)— Recently  incor- 
perated  to  work  Stein  Copper  Co.  properties — 
will  commence  work  soon.  Planned  to  push  de- 
velopment on  extensive  scale. 

CONSOLIDATED  ARIZONA  (Humboldt)— Sep- 
tember production  1,170,000  lb.  copper,  largest 
in  company  history.  Smeltery,  damaged  by  fire 
last   summer,    now   repaired. 

PITTSBURG  JEROME  COPPER  (Jerome)  — 
Power  transmission  line  completed.  Hoisting  and 
shaft  sinking  equipment  delivered.  Ten  power 
drills  expected  to  supplant  present  three  by 
Oct.    20. 

MeMAHAN  (Kirkland) — Will  resume  develop- 
ment, Nov.  1.  During  operation  ending  hist  May 
owing  to  expiration  of  contract  for  sale  of  ore  to 
smeltery,  ore  shipments  from  development  work 
assayed  4.2  to  17%  copper.  Property  has  large 
tonnage  low-grade  on  surface  assaying  1  to  3% 
copper. 

CALIFORNIA 
Amador  County 

KENNEDY  (Sutter  Creek)— Two  new  boilers 
being  installed.  Raising  tailing  dam  to  addi- 
tional height  of  25  ft.   Hearing  completion. 

KEYSTONE  (Sutter  Creek)— Mine  and  mill 
closed  for  60  days  for  annual  repairs.  Mine 
not  affected  by  labor  strike,  as  men  were  receiv- 
ing additional  25c.  a  day  as  premium  for  advanc- 
ing development  and   extraction. 

CONSOLIDATED  AMADOR  (Sutter  Creek)  — 
New  sawmill  completed,  equipped  with  modern 
machinery  for  sawing  and  framing  mine  timbers ; 
tracks  being  laid  from  mill  to  collar  of  shaft. 
Grading  under  way  for  new  steel  hoist.  Unwater- 
ing  shaft  progressing  steadily ;  below  500  level 
more  care  and  less  speed  necessary  because  of 
bad  condition  of  old  timbers.  Expected  to  com- 
plete  unwatering  by  end  of  present  year.     Labor 


strike  does  not  interfere ;  character  of  skilled 
labor  required,  receiving  larger  pay  than  usual 
operation,  exempted  this  mine  from  demands 
made  by  labor  union. 

CENTRAL  EUREKA  (Sutter  Creek)— Mill 
closed  down  and  only  work  done  is  keeping  water 
out  of  shaft  and  drifts.  Following  labor  strike 
mill  ran  on  ore  remaining  in  bins  and  this 
now  exhausted.  Mine  did  not  pay  in  September, 
because  of  development  of  new  orebodies.  Dur- 
ing month,  223  ft.  of  drifts  and  raises  were 
driven  and  2,646  tons  ore  crushed.  Costs  for 
the  month  totaled  $13,367,  receipts  being  $9,063. 
Ore  averaged  $3.38  per  ton.  Recent  geological 
examination  by  Mr.  Julian  indicated  existence 
of  new  orebodies  that  were  being  explored  when 
labor  strike  caused  management  to  close  down 
with  other  Mother  Lode  mines. 
Calaveras   County 

CALAVERAS  CONSOLIDATED  (Melones)—  De- 
velopment progressing  steadily  and  satisfactorily, 
disclosing  oreshoot  300  ft.  long  and  wider  than 
tunnel.  Discovery  made  at  1,000-ft.  point  from 
portal.  Recent  record  shows  advance  of  28  ft. 
in  48  hr.  in  tunnel  driving.  W.  J.  Loring,  gen- 
eral  manager ;   J.    A.    Davis,    superintendent. 

Inyo  County 

DARWIN  LEAD-SILVER  (Darwin)— Has  ap- 
plied for  listing  stock  on  New  York  Curb.  Com- 
pany has  300,000  authorized  shares,  par  value,  $5; 
70,000   in   treasury. 

Nevada  County 

PRUDENTIAL  &  NORAMBAGUA  (Grass  Val- 
lev) — Properties  taken  under  bond  and  purchase 
option  by  San  Francisco  and  Eastern  men  repre- 
sented by  F.  M.  Shideler,  of  San  Francisco,  and 
Frank  L.  Rodgers,  of  Connecticut.  Both  proper- 
ties said  to  have  good  ore.  Prudential  opened  to 
depth  of  about  1,000  ft.,  equipped  with  mill 
and  some   mining  machinery. 

Plumas   County 

CLEGHORN  BAR,  on  middle  fork  of  Feather 
River,  containing  about  50  acres  of  placer  ground, 
worked  in  early  days  in  a  crude  way,  has  been 
disposed  of  to  Oiikland  men  represented  by 
George  C.  Richards,  mining  engineer.  J.  W. 
Egbert  and  William  Metcalf  were  owners. 

DIVING  EQUIPMENT  received  at  Quincy  for 
installation  on  middle  fork  of  Feather  River  by 
Robinson    &    Becker,    of    Toll    Gate,    consists    of 
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gas  engine,   dynamo,   air  c pri  isor,   diving  suits 

and  other  essential  apparatus.     Situation  I 

Hnrtmau  Bar  As  there  is  fall  of  1,000  ft.  in 
elevation  in  distance  of  I  ml.,  expected  that 
difficulty  «ill  be  met  in  placing  machinery,  which 
win  be  lowered  by  cables. 

Shasta   County 
POTOS1     (Bedding)— Propertj     6    ml     weal    of 
Redding,  Idle  sine.'   1871,   being  opened   up   under 
luperlntendency  ol  A    S.  Howe.    Property  belonged 
t,.  lato  Senator  J.  P.  Jones,  of  Nevada. 

Tuolumne  County 
DUTCH-APP  sweeny  (Jamestown)  w  .1 
Lorlng,  manager,  just  returned  from  Boston,  is 
preparing  for  installation  of  Minerals  S  i 
notation  plant.  Development  of  App  during 
winter  expected  to  be  followed  by  installation 
of  a   modern   mill. 

COLORADO 
Boulder  County 

GILLESPIE  (Sunset)— Property  being  developed 
by  Neighbor  &  Harris  under  l.as,'  Payable  ore 
opened;  concentrates  from  milling  tests  assay  4 
oz.  gold  and  200  oz.  silver  a  ton. 

WHITE  HAVEN  (Ward)— Rich  silver  ore  pocket 
opened  on  340-ft.  level.  New  Leyner  compressor 
installed  and  additional  machine  drilling  equip- 
ment will  lie  purchased.  Extensive  development 
work  under  way.  Vein  of  lead  ore  opened  on 
White  Raven  Extension.  Frank  Davis,  manager. 
COLD  SPRING  (Nederland) — Actively  devel- 
oped by  Hinman  Brothers.  Shaft  being  sunk  to 
4oo-ft.  level.  Leyner  drill  sharpener  installed. 
Several  pockets  high-grade  tungsten  ore  opened 
recently.  Ore  from  dump  being  shipped  to  Clark 
mill  at  Stevens  Camp  and  to  Rare  Metals  Co.'s 
plant   at   Rolllnsvllle. 

Clear   Creek   County 

TEK  (Idaho  Springs)— Main  tunnel  opened  3.5 
ft.  vein  ore  assaying  3  oz.  gold  and  7  oz.  silver 
a  ton. 

Lake    County 

FIDELITY  GOLD  (Leadville)— Has  opened  4- 
ft.  vein  in  lower  tunnel ;  ore  reported  high  gold 
with  considerable  silver  and  copper.  Vein  cut 
by  1,200-ft  tunnel  after  $75,000  expenditure. 
Strike  locally  regarded  as  of  considerable  import- 
ance. 

San    Juan    County 

BEN  BUTLER  (Silverton)— Regular  ship- 
ments of  ore  being  made  to  Durango  smelting 
plant. 

DORA  (Silverton) — Property  being  developed 
under  management  of  John  Hughes.  Mill  over- 
hauled   and   operating. 

CONTENTION  (Silverton) — Tailings  from  old 
North  Star  mill  in  Little  Giant  Basin  shipped 
over  Contention  tram  to  milling  plant  and 
treated  by  flotation.  Excellent  recovery  and 
high-grade  product   made. 

San  Miguel  County 

TELLTJRIDE    SHIPMENTS    during    September: 

Tomboy     56     cars ;     Smuggler-Union     35 :     Black 

Bear,    20;   Liberty   Bell,    12;   Columbia   one   car; 

total     121     ears. 

HIGHLAND  MARY  (Ophir)— Vein  of  payable 
ore   opened.     J.   D.   McAlpine.   manager. 

IMES  (Sawpit)— Shaft  sunk  75  ft.  opened 
small  vein  ore  containing  copper,  lead,  and  zinc. 

TOMBOY  (Telluride)— In  September  mill  ran 
29  davs;  crushed  13.000  tons-:  bullion.  $29,700; 
concentrates.  $64,000;  total  yield,  $93,700;  ex- 
penses,   65,000;    profit,    $2S,100. 

Summit  County 

GIBSON'  HILL  MINING  AND  MILLING  (Breck- 
enxidge)  This  company,  recently  organized  and 
Composed  of  Pueblo  men,  has  acquired  New  York 
and  Eli  Lambert  groups  on  Gibson  Hill,  and 
Morning  Sun  group  in  Barton  Gulch,  about  20 
claims  in  all.  Crew  already  driving  tunnel  in 
Barton  Gulch  and  tunnel  to  be  started  at  once 
on  New  York  group.  Development  on  large 
scale   will    be    prosecuted. 

Teller   County 

CRESSON  CONSOLIDATED  GOLD  (Cripple 
Creek) — Sept.  1  reports  $1,127,754  cash  in  bank, 
with  95  cars  ore  in  transit  valued  at 
$90,000  net.  August  shipments  yielded  profit 
(110,016,  Engineer  Louis  Noble  reported  $4,162.- 
L57  developed  ore  Sept.  1,  an  increase  of  nearly 
$32,000  over  Aug.  1  report  after  month's  extraction. 

ILLINOIS 

Madison   County 

NEW     STAUNTON     COAL      (Livingston]      (Jem 

hoisting     record    made     under     normal     v.  irking 

conditions    recently     at     Livingston     shaft,     when 
.".2S7   tons  coal,  filling  in;  railway   cars,  hoisted 
in  8  hr.     Shaft  287  ft.  deep;  total  numl 
1.S00;  average  time  per  trip,  16  seconds. 

MICHIGAN 
Copper 
WYANDOTTE    (Houghton)— Stoping  on  9th  and 
drifting  on  10th  level.     Another  mill  test  will  be 
made  soon. 

ISLE  ROYALE  (Houghton)— September  produc- 
tion 1,130,000  lb.  from  over  75.000  tons  rock  aver- 
aging 14.2  lb.  per  ton. 
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MINNESOTA 
Cuyuna  Range 
HILL  CREST  (Ironton)     Initial 
n  cently   from   pli      C pan]    leased  600 

ul   1. nun;'      Inilll     f  u.\  una     Realt]      ill.,     ulni'll     ti.iot 
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Crest  leased  to  that  1 any  and  will  be    mi 1 

Remaining  portion  win  1 perated  as  undi 

mine. 
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to     American      Manganese     Mainit 

Durbar,    Penn,      Planned    i"    -ink    another    shaft 
soon  as  suitable  location  determined 

Messabi   Range 
TENER   (Chisholm)— "C"  shaft  being  1 
MINORCA     (Virginia)— Exploration     work    has 
defined  .1    mine.      Machinery   will   In    pure! 
Installed.      Property   worked   at    one   time    but    ore 
played  out. 

WEBB  (Hibbing)— Considering  feasibility  of 
operating  washing  plant  throughout  winter  inno- 
vation   on    Mesalii    Range.       Washing    pro 

ported  to  mis,,  iron  t tent. from  in  to  1 

SBENANGO     (Chisholm)— Drilling    exp 
in   bottom  of  pit   greatly  Increased  available   ton- 
nage.     Preparations  being  made  to  ennducl   opera, 
tlons    by    milling    method.      Approximately    7, 000 

tons    Shipped    d.lilv 

STATE  OWNED  IRON  MINES— More  than 
3,000.0110  tons  iron  ore  shipped  from  15  state 
owned  properties  thus  far,  making  1916  banner 
shipping  season.     Leading  shippers  are   Leonldas, 

46,00(1     tons;     Wondbrillge,       !_', I;      Pool,      111. 0110  ; 

Hanna.     11. mill  :     \V.,eonta.     7.1 :    Grant,     15.000; 

and  Mesnba  Mountain,  12,500 , tons, 

MISSOURI 

Joplin    District 

BROOM  CORN   (Commerce.  Okla.)— Sinking  new 

shaft  on  account  of  heavy  flow  water  and  increased 

output. 

LULU  V  (Spring  City)— Will  start  up  mill 
again  soon  after  six  months'  shutdown  account 
heavj    flow   water. 

PREMIUM  (Galena,  Kan.)— Wilcox  .\ 
of  Joplin,  behind  company  which  has  c 
for  new  mill  on   Lone  Elm  lease  at   Galena. 

NORFOLK  (Joplin)— Planning  100-ton  mill  in 
West  Joplin  sheet  ground  field.  Boiler  of  250-bp. 
capacity  now  being  installed  for  shaft  sinking 
I.,  ase  thoroughly  drilled. 

KING  JACK   and  MIZPAH   (Commerce,   Okla  I 
Names  changed  by  Commerce  Mining  and  Royalty 
Co.,  which  owns  them,  to  Concentration  No    1   and 
No.    2.      Both    operating    full    force    all. 
months  curtailed  operations. 

CAMPBELL     (Spring    City)— Mine    worked    for 
five    or   six    months    with    large   profits 
company  taken  over  by  Raymond  &  Allendorf,  of 
Oronogo    Circle    Co.,    who    are    erecting    bin    and 
connecting  with  tram  to  Aladdin  mill      Oj 
in  well  roofed  sofl   ground  at   150  ft. 

MONTANA 
Beaverhead   County    .. 

BOSTON  Sc  MONTANA  DEVELOPMENT  (Wise 
River]  Arrangements  mule  for  first  ore  shipment 
from  company's  Elkhorn  mine — 25  tons  from  new 
shaft.  Planned  to  construct  100-ton  coi 
machinery  and  material  ordered.  Mill 
ready  for  operation  by  spring.  Considerable  de- 
velopment work  going  on  both  at  Elkhorn  and 
Spam  mine  in  Frer  :h  gulch.  Fr.nn  latter  about 
75  tons  ere  being  shipped  per  week  to  Washoe 
smeltery. 

Deerlodge  County 

GOLD  LEAF  mining  (Anaconda]  Company 
\,  ,',.!  porated  to  exj 

Ravalli    Counties    in    what    is    known    as    the    Frog 
p   1  ,|    p.       1,       .  1  si  I'k.   (200,000  :  par  value, 

$1    per  share. 

Fergus   County 

E  SUTTER  AND  ASSOCIATES,  of  T.ewlstnwn. 
have    Shlpp   d    .: 

that    netted     appm\im.itcly    $1,000    per    car.       Also 
have  low-grade   .1 

UNITED    STATES    GYPSUM     (Heath)     Miking 
, .reparations  to  erect  plasti  r  mill 
300    acres    undei     leasi 
gypsum   at   7,000,000   tons. 

BARNES    KING     (Kendall) 
1, pi:  .n    .hi    ■■■ 
Rimini  district  relinquished  since  all  shipping  ore 
in    sight    exhausted    an  '    valui 


■ 

Shannon,   aboul    120, »in   r 

At    North    U 

- 
Lewis    and    Clark    County 
M  u    FORK    ,\    MONTANA   TESTING      H 

i      1 
berger  win  i,,ni,i 

1   •  11 

MARY8VTLLE      GOLD  D 

mi  ni  woi  1,  1  , ,1,,  1 

I 
1  id  milling  on-  up  1,,  $in 

ni   mo  tt    north  of  M 

red    high    In    h 
;:  , 

gold 

Lincoln    County 
SNOWSTORM     (Troy)     Mill    ..f    300-ton    dallj 
!■  moved   from   1. 1,    m,   Idaho 
ably  he  in  operation  aboul  Nov,  1      Rep 
000    tons    of    ore    developed    averaging     I 
I  I     silver    per    • 

ind    silver 

and     Up:      zinc,       0  |    -,..11    pro 

cess. 

Mineral   County 
TARBOX       is." 
power   drills   now 

now    down    to    550    ft  .    win    be 
extendi  .1  to  BOO  let  el      Management  exp 

il   of   year.      Building   of 
11    plant    Is    i.l 

■  ■res. 

Powell   County 
CUTRIGHT     ihlli  to.      Regular    shipments    of 

mine     o,     Plttsmonl     mii.!' 

gulch,     15    mi,    from    E11im.hi        ii 

plan   Increase   mining  eqv  ir   futun 

Adjoining   properties   being   raj. idly  developed. 
Silver    Bow    County 
TIMBER   BUTTE  MILLING    (Butte)— Zinc  con 

"I    7i n    d.iil  | 

i  annex  will  ir.    • 
tailings  of  old   I:  i 

NEVADA 
Esmeralda  County 
JUMBO  JUNIOR  (Goldfleld)  -Propert;   I 
veloped   rrom   Jumbo    Extension   working 

on   ss.i  ii    and   P.  I  1   rge  sill- 

REORGANIZED    KEWANAS     (Goldfleld)— Raise 

started    near    face    of   north   drift,    out 
ft.    from   working  winze.      Reported 
varv    from  ?I"  to  $511  over  width  of  12   I 
ATLANTA   Mines    (Goldfleld 

I  through  90-ft.    vein  matter   1 
countering    shale.       Vein    estimated    60    ft.    thick 
South  drift   started   near  center.      OCCastl 
assays  obtained. 

Humboldt  County 

II  TOP     (Lovelock)— Humboldl 
Mines    and    Mills    Co.    Incorg 

BJ    of   the    Ragged   Top   i 
the  mill  at  Toulon.     New  road  from  mines  to  mill. 

1  :     will    be    op. 
■    I] 

LOVELOCK    QUICKSILVER     (1 
day    run    of    tip 
suited     in     ten     D 
shipped  to   San    I 
of    Ave    tons   ] 

■ 

Lincoln   County 

PRINCE  CONSOLIDATJ  D  Shipments 

smeltery    com 

'      P'llllonvllle 

running    one    shift    treating    about     inn    tons    per 
lltlonal  equipment  ordered  will  bring  ca 
day. 

Lyon  County 
NEVADA    DOUGLAS    (Ludwlg)— Installing   ad- 
to  handle 

Archie  J.  Orem.  superintend- 
ent, 

Nye  County 
TONOr.ur  mil'   PRODUCTION  for  week  ended 
j    tons   valued   at   $170.5 
pared    with    9,398    tons    for   week   previ 
ronopah     Bel 

mi  :     .Mm     Bull 
'.mil  :     West     I..    I 

I 

■    tons. 
;.  H     PITTSBI  P' 

i 

PIONEER    CONSOLIDATED    (Pi 

working. 
H 

" 
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company,  destroyed  by  fire,  cause  unknown.  Loss 
not  large  as  main  mill  buildings  not  affected 

GIPSY  QUEEN  (Tonopali)— Pumps  pulled  re- 
sulting from  unexpected  flow.  Unwatering  shaft 
will  be  resumed  soon  as  arrangements  made  for 
additional  pumping  capacity. 

UNION  AMALGAMATED  (Manhattan)— Com- 
pressor being  placed  at  Bath  shaft  and  incline 
will  be  sunk  additional  120  ft.  Vein  in  bottom 
of  drift.  500-ft.  level,  reported  to  average  $80  per 
ton. 

BUCKEYE  BELMONT  (Tonopah)— Develop- 
ment largely  confined  to  1,200-ft.  level  where 
conditions  described  as  favorable.  Has  taken 
over  Chipps  Creek  Consolidated  and  controlling 
interest  in  Empire  Plumas  gravel  properties  in 
Plumas  County,  Calif. 

KESCUE-EULA  (Tonopah)— On  950-ft.  level, 
intermediate  levels  from  the  winze  and  No.  5 
raise  are  both  in  ore  of  good  grade.  From 
bottom  of  winze  a  crosscut  is  being  run  toward 
Maggie    May    claim. 

TONOPAH  MINING  (Tonopah)— Acquired  work- 
ing control  Louisiana  and  Brownie  mines  of 
Louisiana  Consolidated  Co.  in  Esmeralda  County, 
about  50  mi.  west  Tonopah.  Reported  oreshoot 
on  120  level  developed  365  ft.  long,  4  to  6  ft. 
wide  assaying  $12  to  $15  per  ton,  mostly  gold. 
.Milling  tests  indicate  recovery  92%.  Mill  of  250 
tons  daily  capacity  proposed. 

NEW  MEXICO 

Grant  County 

OCTO   MIXING    (Lordsburg) — Filed   articles   of 

incorporation  ;    William    Davis    manager ;    contract 

for    500-ft.     shaft    let    Wright    Brothers,    Bisbee, 

Ariz. 

Sierra   County 

LOOKOUT  (Kingston)— Miller  &  Davidson,  of 
Lake  Valley,  sacking  ore  assaying  2,250  oz.  silver 
and  41  oz.  gold  to  ton. 

NEW  JERSEY 
AT  BAYONNE  after  week  of  rioting  resulting 
in  several  deaths  and  many  wounded,  situation 
quiet.  Strikers'  meeting  held  Oct.  18  to  consider 
question  of  return  to  work — three  Federal  medi- 
ators expected  to  attend.  Notice  served  on 
Bayonne  mayor  that  city  would  be  expected  to  pay 
damages  resulting  from  strike  violence.  State- 
ment authorized  by  Standard  Oil  Co.  says  strike 
started  with  three  unskilled  laborers  paid  $3.20 
for  eight  hours — rest  of  strikers  forced  out  by 
intimidation.  Since  Aug.  1,  1915,  wages  increased 
23%.  which,  together  with  effect  of  changing  to 
8-hr.    day,  increased   costs   over   46%. 

SOUTH    DAKOTA 
Lawrence  County 

ORO  HONDO  (Deadwood)— Shaft  2,000  ft.  deep 
will  be  continued  1,500  ft.  farther.  Diamond 
drilling  has  been  in  progress  on  bottom  level  for 
several  months. 

CUSTER  PEAK  (Nahant)—  Shaft  250  ft.  deep 
will  be  continued  to  zone  of  secondary  enrichment. 
This  is  probably  biggest  copper  prospect  in 
Lawrence   County. 

ELK  MOUNTAIN  (Lead) — Close  corporation 
headed  by  L.  P.  Dove,  formerly  instructor  in 
chemistry  and  assaying  in  Lead  public  schools. 
Running  Deadwood-Standard  mill  on  ore  from  ad- 
jacent Slavonian  group  with  satisfactory  results. 

TROJAN  (Trojan) — Facilities  for  receipt  and 
sampling  of  custom  ore  being  installed  at  cost 
of  $12,000.  Raise  excavated  from  Portland  mine 
to  surface  railway  tracks.  Track  scales  will  be 
put  in.  Crushed  ore  will  drop  to  underground 
bins,  avoiding  freezing  in  winter,  and  thence 
hauled  to  mill.  .  Company  pays  for  ore  upon  de- 
livery and  agreement  as  to  value.  Mill  capac- 
ity 350  tons  daily,  with  improved  slime  treatment. 
Tube  mill  will  be  installed  at  once  to  take  product 
of  Chileans.  Portal  of  Portland  tunnel  being 
concreted  150  ft. 

HOMESTAKE  (Lead)— Will  erect  new  hospital 
at  cost  of  $50,000.  Building  and  foundations  for 
reception  of  three  new  tube  mills  in  regrinding 
plant  completed  and  awaiting  arrival  of  ma- 
chinery ;  enlargement  will  enable  all  of  sands 
originating  in  Lead  mills  to  be  reground  before 
entering  cyanide  treatment  circuit.  New  hoisting 
plant  at  B.  &  M.  shaft  not  put  in  commission  ow- 
ing to  nonarrival  of  skip  parts.  New  boiler 
and  electric  plants  operating.  Five-stamp  tung- 
sten mill  handling  20  to  25  tons  daily.  Tailings 
enter  cyanide  circuit  where  gold  content  is  saved. 
Reported  that  precious  metal  pays  all  costs  of 
handling  ore — tungsten  concentrates  clean  profit. 
Ore  averages  around  1%  W03. 
TENNESSEE 

TENNESSEE  COPPER  (CopperhilD— Reorgan- 
ization to  be  effected  Nov.  8  upon  approval  of  two- 
thirds  of  stockholders ;  new  corporation  to  be 
formed  under  name  of  Tennessee  Copper  and 
Chemical  Co.,  capitalized  at  400,000  shares,  of 
which  200,000  are  otfered  share  for  share  for 
old  stock ;  remaining  200,000  shares  new  stock 
underwritten  by  Adolph  Lewisohn  &  Son  and  by 
J.  S.  Bache  &  Co.,  of  New  York,  at  $14  net  per 
share  and  offered  pro  rata  to  old  shareholders 
at  $16.  Plan  provides  $2,800,000  net.  of  which 
$2,750,000  will  be  loaned  Tennessee  Copper  Co. 
to  settle  $1,140,000  indebtedness  to  Russian  gov- 
ernment growing  out  of  destruction  of  acid  plant 
by  fire,  and  provides  little  working  capital  over 
other  indebtedness. 


UTAH 
Beaver   County 

INDIAN  QUEEN  (Frisco)— First  car  ore  shipped 
since  resumption  of  work.  Ore  came  from  raise 
above  tunnel  level,  and  from  dump,  being 
worked    over.      K.    S.    Jordan,    manager. 

BEAVER  COPPER  (Milford)— Ore  opened  in 
four  places  on  100-ft.  level,  showing  from  1  to  12 
ft.  in  thickness.  Drills  ordered  and  stoping  to 
be  started  soon.     Lewis  Merriman,  superintendent. 

MOSCOW  (Milford)— September  shipments 
totaled  10  cars  compared  with  9  in  August.  New 
Cullen  shaft  down  to  1,100,  station  cut,  drifting 
started  for  oreshoots  at  greater  depth.  Recently 
copper  and  zinc  ore  added  to  output,  formerly 
largely  lead-silver. 

Juab   County 

PLUTUS  (Eureka)— Control  taken  over  by 
Chief.  Drift  from  1,000  level  of  Chief  started  for 
this  ground. 

BECK  TUNNEL  (Eureka) — Lease  given  recent- 
ly on  block  adjoining  Y'ankee,  in  north  end  of 
property. 

EUREKA-LHA'  (Eureka) — Large  cave  opened 
in  winze  from  500  level  shows  some  mineraliza- 
tion. Plan  to  sink  main  500-ft.  shaft  to  greater 
depth. 

EUREKA  LILY  (Eureka)— Sinking  shaft— now 
down  to  650.  Strong  fissure  being  followed  shows 
mineralization.  Three  shifts  worked,  and  5  ft. 
a   day  made.     Property   adjoins    Tintic    Standard. 

TINTIC  STANDARD  (Eureka)— Five  hundred 
tons  ore  shipped  September  from  new  strike 
brought  $17,000,  or  about  $34  per  ton.  Furnishes 
funds  enough  to  sink  new  shaft  to  level  producing 

SIOUX  CONSOLIDATED  (Eureka)— Retimber- 
ing  parts  of  shaft  being  done  by  contractors,  who 
will  sink  from  600-  to  1,000-ft.  level.  Now  sink 
ing  winze  from  600  on  fissure  mineralized  with 
copper. 

GODIVA  (Eureka)— Lessees  drifting  on  700  to 
reach  body  of  ore  mined  from  winze  on  level 
above.  Six  blocks  ground  worked  by  lessees. 
Some  Godiva  ore  carries  $3  to  $4  gold  besides 
other  metals. 

CHIEF  CONSOLIDATED  (Eureka)— Homans- 
ville  shaft  down  575  ft.  Station  being  cut  and 
drifting  started.  Water  encountered  but  sink- 
ing to  be  resumed  soon  as  pumps — ordered — have 
been    installed. 

RIDGE  &  VALLEY  (Eureka)— Orebody  followed 
for  300  ft.  on  1,600,  cut  on  1.700.  Small  pump 
will  be  installed  to  handle  40  gal.  per  minute 
flow,  recently  developed.  Work  being  carried  on 
through  Gemini. 

EUREKA  MINES  (Eureka)— Drifts  being  driven 
into  this  ground  from  lower  levels  of  Gemini. 
Drift  on  1,300  struck  ore  of  stoping  dimensions, 
running  well  in  silver  and  lead.  Company 
recently  incorporated ;  new  producer  for  Tintic 
district  promised. 

TINTIC  MILLING  (Silver  City)— Good  progress 
made  in  installing  eight  new  roasters  and  other 
equipment,  increasing  capacity  to  300  tons  a  day. 
Six  roasters  are  in  place,  and  other  two  will  he 
ready  by  end  of  month.  Another  car  precipitates 
ready  for  shipment.  Arrangements  being  made 
so  that  shut  down  of  only  two  or  three  days  will 
bo  necessary  for  changing  over  to  new  equipment. 

GEMINI  (Eureka) — Another  car  high-grade 
silver  ore  shipped  from  Carlson -Backman  lease, 
expected  to  run  about  500  oz.  silver,  in  addition 
to  lead,  copper  and  gold.  Previous  car  brought 
about  $14,000,  of  which  50%  was  royalty.  High- 
grade  silver  ore  occurs  in  pipes  or  shoots  sur- 
rounded by  bodies  of  lower  grade,  but  shipping 
material.  High-grade  being  followed  by  two 
raises  from  1,400. 

Salt    Lake   County 

COTTONWOOD  KING  (Salt  Lake)— Lessee 
working  in  western  end  of  Giles  group  opened 
ore.  Cottonwood  King  workings  have  showing 
in  tunnel. 

ALTA  TUNNEL  AND  TRANSPORTATION 
(Altai— Tunnel  at  head  of  Silver  Fork— in  2,000 
ft. — approaching  vein.  Clements  claims  lying 
beyond  face  of  tunnel  recently  acquired.  Two 
shifts  working. 

VICTOR  (Mammoth) — Reported  that  property 
will  be  opened  at  depth  through  Iron  Blossom. 
Opened  to  depth  of  800  ft.  Much  undeveloped 
territory.  Lessees  working  on  250  level,  with 
small  hoist ;  main  hoist  destroyed  by  fire  last 
year. 

OHIO  COPPER  (Bingham  Canon)— Referee  in 
bankruptcy  enjoined  from  confirming  sale  of  prop- 
erty to  bondholders'  committee.  Stay  granted  at 
request  of  North  American  Liquidation  Co.  to 
allow  plans  prepared  giving  stockholders  chance 
to  rehabilitate  company. 

MICHIGAN-UTAH  CONSOLIDATED  (Altai- 
Reorganization  of  Michigan-Utah.  Contract  made 
for  sale  of  400.000  shares  at  25c.  a  share.  Ore 
sold  by  lessees  since  Jan.  1  brought  $7S,200, 
affording  company  net  profit  of  $11,896.  Lessees 
shipping  two  cars  daily  from  above  Grizzly  and 
Cleaves  tunnels.  Company  crosscutting  from 
Copper  Prince  tunnel,  to  cut  Lavinia  and  City 
Rocks  veins  known   to   continue  to  depth. 


WASHINGTON 
NORMAN    MINES     (Northport)— Deep    develop- 
ment  of   Great   W'estern   and  Last   Chance   mines 
disappointing    and    lease    on    properties    will    be 
relinquished. 

WISCONSIN 

MAUDE  (Benton) — Lead  orebody  encountered 
at   115-ft.   level  on  James  Calvert  lease. 

DOMESTIC  (Benton)— In  sinking  new  shaft  on 
McCabe-Buchan  lease,  a  6-ft.  width  of  rich  jack 
ground  was  penetrated. 

CANADA 
British    Columbia 

PATHFINDER  (Kettle  River)— This  North  Fork 
property  will  soon  ship  30  tons  daily  to  Granby 
smeltery. 

BIG  COPPER  (Greenwood) — Three  teams  haul- 
ing ore  to  Deadwood  for  shipment  by  rail  to 
British  Columbia  Copper  Co.'s  smeltery.  Mining 
operations  in  charge  of  James  Poggi. 

CONSOLIDATED  MINING  AND  SMELTING  CO. 
(Trail) — Over  175  tons  of  fabricated  steel  required 
for  new  addition  to  leaching  building  of  electroly- 
tic zinc  plant.  New  building  165x200  ft.  ;  erection 
well  under  way.  Steel  all  comes  from  Pittsburgh, 
Penn.,  but  fabricated  in  Vancouver,  B.  C.  Ship- 
ments of  ore  to  Trail  smeltery  for  year  now  total 
over  375,000  tons. 

BRITISH  COLUMBIA  COPPER  (Greenwood)  — 
Installing  pumping  plant  to  elevate  water  from 
Similkameen  River  tu  distributing  point  1,700  ft. 
above  river,  through  pipe  line  6,000  ft.  in  length. 
Pumping  equipment  consists  of  Gould  triplex 
pumps  ;  pipe  line  composed  of  4-in.  high  pressure 
hydraulic  pipe  in  lower  section  and  steel  pipe  of 
6  in.  diameter  at  discharge.  Water  will  supply 
mine,  camp  and  50-ton  experimental  concentrating 
plant  building  to  test  Copper  Mountain  ores. 

Ontario 


DOME  (Porcupine) — Open  cut  ore,  generally 
assaying  about  $4,  has  recently  assayed  over  $6. 

PLATT  (Porcupine) — Under  option  to  Coniagas. 
Extension  Schumacher  vein  system  cut  with  dia- 
mond drill. 

McKINLEY-DARRAGH  (Cobalt)— Good  ore,  of 
varying  values,  being  developed  on  vein  recently 
struck  in  winze  at  300-ft.  level. 

BOSTON  CREEK  GOLD  (Boston  Creek)— New 
companv  formed  to  develop  Kenzie.  High-grade 
gold  ore  found  on  100-  and  200-ft.  levels. 

NIPISSING  (Cobalt)— In  September  mined  ore 
of  estimated  value  $236,873.  and  shipped  bullion 
and  customs  ore  of  estimated  value  $413,753. 
New  discovery  made  on  Cobalt  Lake  fault. 

MURRAY-MOWGRIDGE  (Bourke's  Station)  — 
Two  shafts  sunk  2,000  ft.  apart  on  same  vein, 
which  in  No.  1  shaft  is  17  ft.  wide  and  in  No.  2 
3  ft.  wide.  Sampling  done  in  both  shafts  is 
reported  to  show  average  of  $10.05  per  ton. 

TRETHEWEY'  (Cobalt) — At  recent  shareholders' 
meeting  deal  involving  sale  of  property  for  $125,- 
000  was  definitely  abandoned,  and  property  will 
be  operated  by  companv.  September  profit  was 
$10,000.     Cash  and  silver  on  hand  totals  $101,000. 

MAIDENS  MACDONALD  (Porcupine)  —  This 
property,  worked  under  option  by  La  Rose  Con- 
solidated has  two  shafts  down  115  and  112  ft. 
respectively  on  high-grade  vein  9  to  12  ft.  in 
width.  Machinery  from  old  University  mine  at 
Cobalt  will  be  installed. 

WEST  DOME  (Porcupine) — Material  and  labor 
shortage  responsible  for  cancellation  of  plant, 
order.  Opening  up  and  blocking  out  ore  will  be 
continued.  Ore  averaging  about  $7  per  ton  being 
brought  up  from  300-ft.  level  on  veins  Nos.  1 
and  2. 

TEMISKAMING  (Cobalt)— Report  for  quarter 
ended  Sept.  30 :  Total  bullion  in  storage  and 
transit,  707,287  oz.  ;  cash  on  hand,  $25,074.  De- 
velopment totaled  1.053  ft. ;  stoping,  3,288  cu.yd. 
Main  shaft,  1,325  ft.  down,  must  continue  300  ft. 
to  reach  lower  contact.  Largest  orebody  on  500 
level  where  vein  is  8  to  14  in.  wide  and  assays 
very  rich. 

BEAVER  (Cobalt)— Quarterly  statement  for 
period  ending  Aug.  31  shows  bullion  on  hand,  ore 
at  smelters  and  ore  at  mine  ready  for  shipment 
to  value  of  $313,905;  cash  on  hand,  $43,030; 
total,  $356,935,  as  against  $686,965  for  period 
ended  May  31.  Company  has  been  spending  con- 
siderable money  at  Kirkland  Lake  on  McKane 
property,  which  shows  35  ft.  of  $9  ore  on  300-ft. 
level. 

AFRICA 
Rhodesia 

GOLD  PRODUCTION  IN  AUGUST  reported  at 
80,909  oz.,  increase  of  3,909  oz.  over  September, 
but  a  decrease  of  1,636  oz.  from  August,  1915. 
For  eight  months  ended  Aug.  31  total  was  601,- 
954  oz.  in  1915.  and  619,964  oz.— or  $12,814,656 
—in  1916;  an  increase  of  18.010  oz.  this  year. 
Other  production  in  August  was  18.326  oz.  silver, 
351  tons  copper.  1  ton  wolframite.  675  tons  as- 
bestos. 13,551  tons  chrome  ore,  48,816  tons  coal. 
The  diamonds  reported  were  128  carats. 
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Metal  Markets 

NEW   YORK— Oct.    18 

The  principal  markets  were  dull  during  the  last 
week   at   substantially    unchanged    prices      There 

was  the  most  active  demand  in  lead,  but  in  the 
main  this  was  on  account  of  contracts  settled 
at  average  price. 

Copper,  Tin,  Lead  and  Zinc 

Copper — Business  was  relatively  light— the  ag- 
gregate being  much  less  than  in  the  previous  week. 
That  which  was  done  was  mainly  for  delivery 
during  the  first  quarter  of  1917  and  was  booked 
at  27^c,  r.t.,  equivalent  to  27%c,  cash,  New 
York.  There  was  a  small  amount  of  business 
running  forward  to  the  middle  of  1017  done  at 
at  lower  prices  and  also  a  small  amount  for 
prompt  delivery  and  November-December,  quota- 
tions ranging  from  29c.,  r.t.,  for  prompt  down  to 
28@28%C.  for  December.  Sales  of  first-quarter 
cop~per  during  the  last  week  included  some  for 
export. 

Copper  Sheets,  base  price,  nominally  3"Uc.  for 
hot  rolled  and  38%c.  for  cold  rolled  for  deliver; 
at  mill  convenience.  Earlier  deliveries  mainly 
on  toll   basis.     Wire    32@32&c,   nominal. 

Visible  Stocks  of  Copper  in  Europe  on  Oct.  15: 
Great  Britain,  3.880  :  France,  1,740 ;  afloat  from 
Chile.  1.2".u;  afloat  from  Australia.  3.800;  total, 
10,670  gross  tons,  or  23,900,800  lb.  This  is  an 
increase  of  299  tons  over  the   Sept.   30  report. 

Exports  from  Baltimore  for  the  week  included 
2.913.270  lb.  copper  bars  and  ingots  to  Archangel, 
Russia  ;  181,825  lb.  brass  tubes  and  rods  to 
Liverpool ;  377  tons  sheet  brass  to  Genoa,  Italy. 

Tin — Business  was  rather  slow,  especially  in 
spot.  Futures  were  quoted  at  40%c.  on  Oct.  13, 
declined  to  40aic.  on  the  16th,  and  advanced  to 
40%c.    on    the    18th. 

Lead — There  was  an  active  demand  from  con- 
sumers who  take  in  their  supplies  on  average  con- 
tracts, but  outside  buying  was  light.  Several  of 
the  large  producers  are  completely  sold  out  both 
for  October  and  November.  On  the  other  hand, 
consumers  appear  to  have  covered  their  expected 
requirements.  There  was  a  strong  demand  for 
Missouri  brands  consequently  the  St.  Louis  mar- 
ket stiffened  further. 

Spelter — This  market  was  very  dull.  Good  In- 
quiry on  Oct.  17  was  reported,  especially  from  re- 
finers who  buy  common  spelter  and  convert  it  into 
high  grade,  but  no  considerable  volume  of  busi- 
ness appears  to  have  resulted.  For  the  moment 
the  chief  business  is  in  high  grade,  intermediate 
and  brass  special.  Galvanizers  are  not  buyers  to 
any  considerable  extent,  and  irrespective  of  the 
terms  for  spelter,  buying  from  them  is  not  ex- 
pected in  view  of  the  present  situation  in  the 
steel  business.  Although  the  market  was  dull, 
large  producers  displayed  no  nervousness  and 
offerings  at  concessions  by  small  producers  were 
promptly  cleaned  up.  However,  the  market  showed 
a  slightly  weaker  tone.  Business  in  brass  special 
was  reported  done  at  1014c.  High  grade  was 
quoted  at   15  iff  16  cents.  ■ 

The  quotation  for  zinc  on  Oct.  11  In  our  table 
last  week  was  given  at  9.50@9.92*4c.  by  a  mis- 
print. It  should  have  been  9.50iff 9.62^c,  St. 
Louis  on  that  day. 

Zinc  Sheets  are  in  good  demand  and  base  price 
remains  $15  per  100  lb.,  f.o.b.  Peru,  111.,  less  $% 


Other  Metals 


NEW   YORK— Oct    18 


Aluminum — Spot  supplies  still   scarce  and  con- 
tract   deliveries    slow    on    good    demand.      Quota- 


tions  656 


7c.   per  lb.    tor   No.    1    ingots. 


Antimony — The  improvement  continued  further, 
considerable  transactions  being  consummated.  The 
reduction  in  stocks,  which  no  longet 
contributes  to  the  strength  of  the  present  posi- 
tion. Some  producers  have  no  spot  metal  at  all. 
We  quote  13@14c.   for  early   deliveries. 

Quicksilver — Considerable  business  was  done  at 
$80  per  flask.  San  Francisco  reports,  by  tele- 
graph, $77.50,  market  steady. 

Nickel — Market  steady  and  unchanged  at  45© 
50o.  per  lb.  for  ordinary  forms ;  with  5c. 
premium    for    electrolytic    metal. 

Minor  Metals — Current  quotations  for  Bismuth 
are  $3.15@3.30  per  lb.,  New  York— Cadmium  is 
quoted  at  $1.30<<5>1.5C'  per  lb— Cerium,  electrolytic, 
is  sold  at  $8@9  pei   lb.— Cobalt  Metal  is   quoted 


at  $1.35  per  lb.     Magnesium  is 

at    $3.50<&3.75   per   lb.    i   i  ,.,i 

is    from    $3   up   to   $.-»   per   lb.,   according    lo  size 


Gold,  Silver  and  Platinum 

NEW  YORK— Oct.    18 

Gold— After    a    suspension    of    about    a    month 
gold  receipts   from   Ottawa   wen 
trrlval     il    New    York   on   Oct    17   ol    ■ 
Most    of    these    receipts    are    understood 

South   African    gold. 

Silver— The  market  has  remained  steady  for  the 
past  week  without  special  feature.  Supplies  be- 
ing eual  to  demand. 

Mexican  dollars  at  New  York  were  quoted 
Oct.  13  at      ■  .  ■    ,    :  o,.,    n  .,,  -,.;: 

Oct.  16  at  52%<§>55%c. ;  Oct.   17  at  52 '. 
Oct.   18  at  52%@55%c.     Supplies  are  still  rather 
scarce. 

Platinum— Business  Is  reported  fair  to  good,  at 
$90  per  m...  market  strong,  but  the  supply  is  said 
to  be  sufficient. 

Zinc  and  Lead  Ore  Markets 

Joplin.  Mo. — Oct  14— Price  quotations  per  2.000 

lb.  :      Blende,    high.    $7  1    In 

ore.     $70;    medium     grades.    $G!i'.i  n.l  : 

Calamine    per  ton   40%    zinc.    $1 Lveragi 

selling  price,   all   grades   of  zinc.   $5S,23   per   ton 

Lead,    high   price,   $87.60  ;   has.     | 
Average   selling  price,   all   grades   of   load,   $75.79 
per  ton. 

Shipments  of  the  week,  blende  8.531  tons,  cala- 
mine,   407    tons;    lead,    l.llo    tons.      Value,    all 
ores  the  week,   $004,720;  the  year  to  da 
422,530. 

Lead    price     advances  ■  have    been     a     notable 
feature  of  the  past  mouth,  going  this  weeB   to  an 
$87  base.     Zinc  blende  advanced  on  premium  ore 
to  $70,  while  in  three  weeks  medium  gri 
climbed  to  $09  from  $50  base 

There  was  no  cessation  of  the  active  demand 
during  the  week,  which  closes  as  strong  as  have 
the  past  four  weeks.  In  five  weeks  I:-:. Gun  t.u.s 
of  zinc  have  been  shipped  out  of  this  district, 
some  13,000  tons  more  than  produced,  proving 
that  the  reserve  stock  is  becoming  limited, 

Platteville.    Wis..    Oct.     14— Quotations    of    the 
district    are    according    to    the    following    figures : 
Base   price   per  2,000-lb.    ton   for  material     i 
ing   60%   zinc.    Is    $00    for   premium    ore 
$55    for    medium    grade.      For    m 
80%    lead,    the    base    price    per    2,000-lb.    ton    is 
$76.     Shipments  for  the  week  were  4,035  tons  of 
zinc   ore.    35   tons   of  lead   ore.   and   701    tons   of 
sulphur  ore.     For  the  year  to  date  the  figures  are 
100,025  tons  of  zine   ore,   3  163   tons  of  lead  ore. 
and    24,424    tons   of   sulphur   ere,      Shipped    during 
week  to  separating  plants.  4.1!:;   I 

This  is  the  largest  week's  shipment  ever  re- 
ported from  this  district  and  decn  a  the  sur- 
plus stock  in  Inns  The  product!  in  la  fully  main- 
tained by  incoming  new  properties  taking  the 
place  of  the  low-grade  producers,  which  were 
forced  to  close  down  on  are. unit  of  lofl 


Other  Ores 


Antimony  Ore — Continues  In  demand,  but  little 
is   available    at    present,    ihe    lower    w 
ruling  having  automatically    restricted  production. 

Molybdenum    Ore-  It    is    reported    tb 

orders  for  ferro-molybdenum  lid  not 

in   this   market,   the   present    sup] 

too  uncertain  and  too   small 

mains  unchanged  at  $1.50@1.75  per  lb.  of  MoS*. 

Tungsten  Ore— Business  done,  as  rep  rl 
sellers,   was   at  $17    per  unit,   which   we  quote  as 
the    market. 

Charles    Hardy    report  under  date 

of  Oct.   17 :     "Since 

market    i  exceedingly    active    and 

again  several  hundred  tons  have  changed  hands. 
Europe    has    been    the    main    buyer,    taklni 
absolute    knowledge,    ab  .ul    I 
equal    amount    has    be<  ed    by    our   home 

market,   and   $17    has   again    been    paid    for   high- 
class   material.      A    considerable   amount   of  ore, 
showing    objectionable     unpurl 
hands     at     lower     figures.     whicb 
quoted  in  the  market  as  busini       b    k'ln 
at   $15.   or   even    below.      -\    fui 
forward  delivery,  a  delivery 

up    to   January,    1918,  d    at   $17. 

This    is    the    second    contract    closed    within    the 
last  fortnight,  and   II  if  the  consumers 

have  come  to  look  upon  $17  as  a  fair  price  under 


I    to   abuut   $2  7u 
tor  the  highest   . 

Iron  Trade  Review 

NEW  YORK— Oct  18 
Little   change    la    a  adltloni   In   the 

rine   activities. 

live,    with 

•  Iron  m 
being   made   In   the   South   thill   i 

foundry  demand  is  also 
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PITTSBURGH— Oct.     17 

The  decrease  of  137,773  tons  in  the  Steel  Cor- 
poration's unfilled  obligations  during  September 
represents  the  fact  that  some  of  its  subsidiary 
companies  were  almost  entirely  out  of  the  mar- 
ket, having  already  sold  ahead  as  far  as  th  y 
desired.  Much  more  tonnage  could  have  been 
booked  had  the  obligations  been  desired. 

The  whole  steel  situation  has  continued  to  Rain 
in  strength,  with  no  weakness  appearing  at  any 
point.  It  is  the  common  view  that  the  steel 
mills  will  be  under  high  pressure  throughout 
191S.  Steel  production  is  now  at  a  heavier 
rate,  weather  conditions  being  exceptionally  fa- 
vorable. 

The  cruder  materials  are  advancing,  pig  iron 
stiffening  almost  daily,  while  heavy  melting  steel 
is  up  to  $19.  an  advance  of  $l.r>0  in  a  fortnight 
Coke  has  advanced  sharply  and  coal  is  bringing 
record  high  prices,  these  developments  tending 
to   strengthen   further  the   steel   market. 

Pig  Iron — All  sellers  are  reserved  and  are 
looking  for  higher  prices.  We  quote  :  Bessemer. 
$21;  basic,  $20;  foundry.  $20@20.50 ;  malleable. 
$20  ;  forge.  $19.50.  all  f.o.h.  Valley  furnaces. 
95c.    higher  delivered    Pittsburgh. 

Steel — There  are  still  no  regular  offerings  of 
billets  or  sheet  bars  at  any  price.  The  market  is 
regarded  as  $45  to  $50,  as  formerly. 


STOCK  QUOTATIONS 


STOCK  QUOTATIONS — Continued 


Hoys 


rerroa 

FerrosiHcon— For  50'"  alloy  $S6ig  89  per  ton  at 
furnace  is  quoted.  Advance  to  $100  expected. 
For  bessemer  silicon  from  $30  for  9%  up  to  $41 
for  10%  at  furnace. 

Spiegeleisen— Ordinary  20^;  is  $35ifr45  at  fur- 
nace: high  grade.  25(5)30%  is  $55@65  according 
to  size  and  terms  of  order. 

Ferromanganese— It  is  reported  that  one  or  two 
of  the  steel  interests,  usually  making  ferroman- 
ganese onlv  for  their  own  use.  have  sold  for  next 
year's  delivery  at  $182.  Price  of  the  merchant 
sellers  continues  at  $165.  with  imported  at  $165. 
with   occasional  shading. 


ron 


a 


re 


Of  th»  Lake  Superior  iron  ore  shipments  in 
Sept  mbcr  7,871,851  tons  went  to  Lake  Erie 
ports. 

Shipments  of  iron  ore  from  Lake  Erie  docks  in 
September  were  4,937,462  tons.  The  tonnage  on 
docks.  Oct.  1.  was  7,230.024  tons,  being  755  962 
tons  less  than  last  year. 

Coke 

Connellsville — Spot  furnace  coke  has  been  ad- 
vancing almost  daily,  consumers  being  short  in 
receipts  on  contract  and  bidding  higher  and  higher 
prices.  Today  a  week  ago  a  sale  at  $4  40  rep- 
resented a  new  high  price,  hut  advances  have 
continued,  and  last  evening  and  this  morning 
there  have  been  perhaps  half  a  dozen  sales  at 
$5.25.  Absolutely  authentic  information  has  been 
obtained  that  two  first-half  contracts  have  just 
been  made  at  $3.75,  aggregating  about  35,000  tons 
a  month.  The  regular  asking  price  is  now  $4. 
About  three-fourths  of  the  coke  to  be  bought 
for  first-half  is  now  under  cover,  at  prices  rang- 
ing from  $2.75  to  $3.75.  Foundry  coke  has  been 
advancing  in  sympathy  with  furnace.  We  quote: 
Spot  furnace.  $5.25;  contract.  $3.75;  spot  foun- 
dry. $5/ff5.50:  contract.  $3.75,  per  net  ton  at 
i,v  ins.  The  Pittsburgh  coal  market  has  expe- 
rienced  the  greatest  rise  in  the  past  week  it  has 
ever  experienced  in  such  time.  Buyers  are  readily 
paving  $3.25  for  ordinary  steam  and  $3.75  for 
gas  coal,  per  net  ton  f.o.b.  Pittsburgh  district 
mine,  for  spot  shipment.  The  car  scarcity  has 
grown   acute. 

Anthracite  Shipments  in  September  were  5.544,- 
076  gross  tons,  being  12.279  tons  more  than  in 
it  118. 0S1  tons  less  than  in  September. 
1915  For  the  nine  months  ended  Sept.  30  the 
ill  shipments  were  48,556,940  tons  in  1915,  and 
49.930,416  in  1916;  increase,  1,373,476  tons,  or 
2.8%  this  year. 

Chemicals 

NEW  YORK— Oct.    18 

Arsenic — Demand  and  supply  about  even,  with 
prices  unchanged  at  $6(56.25  per  100  lb..  New 
York. 

Copper  Sulphate — Demand  good  and  prices 
firmer  at  $12<5  12.25  per  100  lb.,  according  to 
size  of  order. 

Nitrate  of  Soda — Sales  fair,  with  prices  a  little 
easier  at  $2.90  per  lea  lie  for  spot.  Imports 
into  United  States  seven  months  ended  July  31 
were  751,234  gross  tons,  an  increase  of  314.290 
tons  over  last 

Sulphuric  Acid— Demand  good,  with  market  a 
shade  easier,  under  sharp  competition.  Quota- 
tions $1  per  100  lb.  for  60-deg.  ;  $1.25@1.50  for 
66-deg.   acid. 

Sulphate  of  Ammonia  production  in  Great  Brit- 
ain is  reported  by  tiie  Inspector  of  Alkali  Works 
for  1915  as  follows:  Gas  works,  173.675  tons; 
iron  works,  15,112;  shale  works,  58,8 
ovens  145,406;  producer  gas.  etc.,  33,218;  total, 
42il. 267  gross  tons,  or  only  155  tens  less  than 
In  the  preceding  year. 
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Cortez 

Crown  Reserve... 
Davis-Daly. 


Imn  (  ';ip  ( 'op  ,  pf. 
Mexir.m  Metals. 


Balti< 

New  <   onielia.  , 
Ohio  Copper. . . 


SALT  LAKE* 


Emma  Cop 

Gold  chain 

Grand  ( 'fin  nil 

Iron  Blossom 

Lower  Mammoth.. 
May  Day 

Opoli.tlitio 


TORONTO' 

Oct.  17 

Adanac 

Bailey. 

Chambers  F"erland. 

Coniagas 

J.25 
.071 
.17 

4  90 

Peterson  Lake 

Right  of  Way 

Seneca  Superior. . . , 
T,  A-  Hudson  Bay, 

Teniiskamlng 

Wettlaitter-Lor 

Dome  Exten 

Dome  Lake  

Foley  O'Brien 

.20 
.05 
.09 

i,r,  on 
.61 
.  11 
.31 
.60 
.70 

Mclntyre 

New-ray 

Porcu   Crown 

1.43 

.69 
.66 

West  Dome 

.33 

COLO    SPRINGS 

let      17 

Doctor  Jack  Pot.  ,  . 
Elkton  con 

.09 
.13 
.40 
.03) 
.06 

2.29 
74 
22 

t.Ob 
.31 

1.94 

1.90 

Findlay 

Cold  Sovereign 

Golden  Cycle 

Granite 

Mary  McKinney. . 

Vindicator 

Alaska  Mexican 

AlaskaTre'dwell 
Burma  Corp. . . 


0  11  6 
3  17  0 
0    13  f> 


:  prices,     t  Last  Quotations 


MONTHLY   AVERAGE    PRICES   OF  METALS 


Xew  York 

London 

1914   |    1915    |    1916 

1914    1    1915 

1916 

January  ... 

56  57"  4s   855  56   775 

'8  553 "■>   731 

26.96(1 

February.... 

26    57322    753 

26    075 

March 

-    085 

26   788  23.708 

27   597 

April 

21    '■".^23.709 

311   60  ' 

May 

■     To)  .::;    .-,711  35.477 

June 

56  471  49.034  65.024 

.    J i.7  31.060 

July 

i  4    e  ,   .     .  , 

August 

54   34!    17    lb  :  ■  e,    n,  ; 

-'-.    '•."    ■_•    7-  i,   ,1      p.. 

September.. 

24   2KO  23.591  32.5S4 

October. ..  . 

50  654  to  ,;.-, 

X'ovember.. 

4b  082  51    714' 

Dec 

49.375|54.97l| 

22.90o|26.373 

Year 

54   sllilo  684 

.'  .    ill..:  67S 

New 

York 

1 undon 

Electrolytic 

standard 

Electrolytic 

1915 

1916 

1915 

1916 

1915 

1916 

Jan 

Feb 

Mar..  .  . 
April.  . 
May.  .  .. 
June.  .  . . 
July 
Aug. .  .  . 
Sept  . 
Oct 

Nov. . . . 
Dec. . . . 

13  641 

1-1    304 

14  7S7 

16  Sll 

15  .".lie 
10   477 
K,  706 

16  941 

17  5(12 

17  6s6 
IS    627 
20.133 

24  Oils 

26    4  ill 

26  310 

27  so;, 

25  62;. 

26  6(11 
23    so;, 
26    12(1 
211    s .",,-, 

SO   756 

63    404 
66    152 

75  090 
77    60O 
sj    574 

76  011 
us   673 
e.s   015 
72    6111 

77  744 
so   77:: 

ss  n-,3 
in-'  61.7 
1(17  714 
124  319 
135  457 
112    432 

95  119 
1111  2s  < 
113,905 

65.718 

95.333 
91    409 

s2    333 
S.5    2511 
ss    (Kill 
,,,.     .,-., 

mo  4.-:n 

116    167 

133  167 

136   ' 

137  3.X9 
152    522 
137    455 

125  500 

126  3114 

134  (171 

Year.. 

17.275 

72,532 

..          .. 

New 

York 

London 

1915 

1916 

1915 

1916 

January 

34  260 

4  1    S25 

156    556 

175  54S 

February 

37    4  15 

42    717 

176    9"5 

1S1    107 

March 

4S   426 

50   741 

iso    14' 

193   6119 

47    SS4 

:;s   7011 

51    23(1 
49    125 

166    225 
16"    675 

May 

196   511 

4(1   "ss 

42.231 

167    636 

179    466 

July 

37    423 

3s   51(1 

167   (ISO 

16s   357 

August 

34.3VI 

3S    51,5 

1  51    44(1 

1..9    S7I1 

September 

33    125 

3S.83> 

152    625 

171.345 

( Vlober        

33   (ISO 

151    554 

November 

39   224 

167.671! 

December 

38.779 

167  nun 

Av.  year 

3S    5911 

163   960 

New  York 

SI      1   -I    [fi 

I  op, loll 

1915 

1916 

1915   |    1916 

1915 

1916 

3.729 

5.921 

3.54S    5.826 

Is    606 

31    167 

February.... 

3   S27 

6   246 

3.718    6.164 

19    122 

31  988 

4   1153 

7    1  31'. 

3.997    7.375 

21 ,SS3 

34    440 

April 

-1    221 

21    094 

34    36s 

4  274 

7    16 

20    317 

32    967 

5  932 

6  o  :. 

25    170 

31    011 

July 

5    0.VI 

.;  :',.-.: 

"4    611 

2S    137 

!    65i. 

6   241 

21    946 

29    731 

September.. 

4    611 

6    Ml 

4  490 

6 .  699 

•3    151 

30.7S6 

4   6111 

4    499 

23    994 

XTovember. . 

5    155 

5    (l,S 

26    27S 

December. . 

5.355 

5    266 

2  s  SO  7 

Year 

4  673 

4    567 

22   917 

New  York 

St.  Louis 

London 

Spelter 

1915 

1916 

1915 

1916 

1915 

1916 

Jan 

Feb 
Mar 

April 

May 

June 

July 

Aug 

Sept  . 
Oct 

Dec 

6.386 

s    I'll, 
s    54  1 
1(1   012 
14.781 
21    208 
19   1121. 
J    7s! 
13    440 

12  -no 

15   962 
15  391 

16   915 

15  420 

16  Mo 
16    Co.", 

6.211 

S  255 
S.36II 
9   S37 
It    610 

12    611 

12    506 
15    792 
1.5   221 

!'.    7  15 

15  260 
11,    670 

16  525 
14    1116 
11    582 

S   755 
S    561 

s  B20 

30  S44 

39    MO 
44.141 
49.SSS 
OS     111,1 
10(1   614 
07    250 
67    7si: 
1  7    s41 
66   536 
ss   409 
V.I    400 

so    Mil 
97    762 
<,k:   Ills 
,0    II.M 
94  217 
6s    59  1 
511   7.511 

51  5s7 

52  095 

Year... 

13  230 

'13.054 

67 . 553 

Pig  Iron, 

Bessemer* 

Baslct 

X,,    2 

Foundry 

1915 

1916 

1915 

.916 

1915 

PHI, 

January  ... 
February.... 

March 

April 

May 

June 

July 

August...  . . 
September.. 
October. ..  . 
November. . 
December. . 

S14    59 
14    55 
14.55 
14  55 
14.61 
14  70 
14.94 
16.01 
16    S6 
lo    05 
17.57 
19.97 

521.60 
2!     16 
21    si 
21    65 
21    7s 
21    05 
21    95 

21  95 

22  s- 

SI 5    45 
13.45 
13   45 
13,45 
13    6(1 
15    67 
13.91 
15.31 
15   9.5 
15   96 
16.47 
IS  44 

sis   7S 
IS   93 
19.20 
is    95 

19.11 

IS    95 
IS   9.5 
is  95 

19    5s 

M3    01 
13    90 
13    95 

13  95 
15    s,: 
15    77 
13.6S 

14  75 

15  70 
15   so 
17,211 
IS. 95 

-19    7(1 
19   51 
19  45 
19   45 
lo    5s 
19    34 
19   20 
10    25 
19  53 

Year 

si  5    s" 

s  1  1    76 

S14    95 

t  As  reported  by  W.  P.  Snyder  &  Co. 
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SYNOPSIS — Development  of  graphite  mirn  ■ 
been  fraught  with  diffii  ulties  due  to  lack  of  proper 
methods.  However,  67,500,000  lb.  has  been  pro- 
duced since  18S0.  7  ■  ■  mtput 
has  come  from  the  eastern  Adit  .  ■  gi  m. 
Graphite  is  found  in  veins,  both  in  metan 
sediments  ami  in   igneous  rocks. 

The  production  of  graphite  in  New  York  State,  while 
never  at  a  very  high  figure,  has  beeD  remarkably  steady, 
there  having  been  only  one  year  since  1880  when  there 


folded 

and   faulted  to  such  an  extent   thai   it  |j  diffi- 

inv  individual  bed  or  deposit 
'  >ver  these  formatioi  a  deposit 

vial  materials  varj  ing  in  th  making 

heavy 
underbrush.  If  the  depos  i  alized  as  to  forma- 
Qg  would  bi  -v.  but 
almost  i  ei  fori  ation  known  to  carry  graphite 
in  more  oi  .  The  depos 
ii  great  abundani  e.     Mai  grade,  and  in  ,-t 


.MAIN   HAULAGEWAY  IN  GRAPHITE  MINE,   KINGS 


was  no  output.      During  this 

duced  from  the  New  York  mines  a  total  of  approximately 

67,500, I  lb.  wall  a  reported  vali  0,751,  or  an 

average  of  almost  *o.ir,;  per  lb.     N"earl]   this  entire  out- 
put has  come  from  the  eastern    ^.dirondai  k  reg  i 
ing  an  area  extending  north   fron 

Crown  Point  and  west  about   15  or  20  mi.  from  the  east- 
ern boundary  of  the  state. 

In  Xew  York  State  tl  e  mining  of  graphite  h;  - 
ally    been    carried    on    under    difficulties.      The    an 

•17  Magnolia  Terrace,  Albany,  N.  Y. 


'    importani  at   too 

igure  i"  make  them   pi  v:   all   the  im- 

portant  i  tation  would  cut  into  tli 

of  Qraphi  i     M 
•  abundance  of  graphite  I 
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Ticonderoga  as  the  center  of  the  industry  in  the  United 
States.  The  Lead  Hill  mines  were  worked  by  the  Dixon 
company  and  produced  a  high-grade  product  for  many 
years,  until,  because  of  mining  conditions  and  a  lowering 
of  the  grade  o(  ore,  the  enterprise  was  transferred  to  the 
Lake  Side  mines  at  Hague  on  hake  George.  This  ore 
was  of  a  different  character,  and  on  account  of  a  difficulty 
in  mining  and  in  the  disposition  of  tailings,  the  mines 
were  abandoned.  A  large  body  of  ore  was  opened  up  at 
Graphite,  about  5  mi.  west  of  Hague,  and  is  now  the 
largest  producing  graphite   property    in   the  state. 

Mills  Built  before  Development  of  Proper 
Milling  Methods 

During  several  years  there  was  considerable  activity 
in  the  graphite  industry  with  a  consequent  increase  in 
prospecting  and  in  the  promotion  of  graphite-mining  cor- 
porations. The  region  to  the  west  and  southwest  of  frown 
Point  at  Bear  Pond.  Clear  Pond,  Rock  Pond,  Buck  Moun- 
tain Pond  and  Chilson  Lake  (Eagle  Lake)  was  the  center 
of  this  excitement  and  was  thoroughly  prospected,  al- 
though with  little  knowledge  of  conditions  as  to  the  ore- 
bodies  or  the  requirements  of  the  finished  product.  Mills 
were  erected  at  Rock  Pond,  Chilson  Lake  and  Buck 
Mountain  Pond.  Transportation  was  difficult,  and  mill- 
ing was  undertaken  before  milling  conditions  were  known. 
The  mills  are  now  in  ruins  and  the  mines  abandoned. 
The  next  attempt  of  any  magnitude  was  made  near  Por- 
terville, Saratoga  County,  where  a  large  concrete  mill  was 
constructed  before  an  attempt  had  been  made  to  open  the 
mine.  This  mill  was  ((instructed  on  plans  similar  to  the 
other  abandoned  enterprises,  using  stamps  for  crushing 
with  separation  in  buddies.  This  enterprise  differed  in 
one  condition  from  the  others.  There  was  an  abundance 
of  ore  exposed  in  two  parallel  beds  with  ideal  conditions 
for  mining  and  milling.  Financial  affairs  have  kept  this 
property  in  a  nonproducing  condition.  At  a  short  distance 
east  of  Porterville,  near  Kings  Station,  several  attempts 
have  been  made  to  mine  and  mill  graphite  with  ore  simi- 
lar to  that  at  Porterville.  This  property  has  been  taken 
over  by  the  Graphite  Products  Corporation,  of  Saratoga 
Springs.  A  new  mill  has  been  constructed,  the  property 
has  been  opened  by  an  opencut  and  through  underground 
workings  and  at  present  is  making  a  comparatively  large 
output  of  high-grade  flake  graphite.  A  number  of  paral- 
lel graphite-bearing  quartzite  beds  have  been  opened  and 
with  the  present  arrangements  make  excellent  conditions 
for  mining,  milling  and  transportation  of  ore  from  the 
mine  to  the  bins. 

The  ore  bed  that  is  being  worked  at  present  has  a  thick- 
ness of  about  25  ft.  The  ore  is  sharply  divided  at  the 
foot  from  the  lower  barren  quartzites  by  a  bed  of  clear 
quartz.  The  hanging  wall  is  indefinite,  the  ore  gradually 
ing  out  into  a  micaceous  quartzite.  A  short  distance 
north  is  found  a  large  body  of  graphitic  schist  having  at 
one  place  a  thickness  of  over  50  ft.  Farther  to  the  north 
is  found  a  small  bed  of  what  appears  to  lie  a  high-grade 
graphitic  limestone,  although  in  milling  it  will  not  show 
the  returns  that  are  being  made  from  the  quartzites. 

There  are  several  grades  of  ore  found  in  the  Adirondack 
region.  Graphite  is  found  in  veins,  in  metamorphosed 
sediments  and  in  the  igneous  rocks.  It  is  probable  that 
the  early  output  was  made  from  vein  material,  as  this 
showed  as  a  coarser  crystalline  flake  and  attracted  the 
attention  of  the  early  prospector.     The  output  from  the 


igneous  rocks  has  not  been  very  great.  The  metamor- 
phosed limestones  have  made  some  output,  although  the 
milling  returns  from  this  class  of  ore  have  not  been  so 
great  as  was  expected.  This  ore  is  deceiving.  In  hand 
specimens  and  in  carload  lots  it  appears  as  a  high-grade 
ore.  The  flakes  are  large,  some  of  them  reaching  a  diame- 
ter of  over  li/o  in.,  but  in  milling  it  is  found  that  the 
percentage  of  good  flake  is  not  high.  Samples  taken  from 
what  has  been  milling  ore  have  seldom  yielded,  even  in 
picked  specimens,  more  than  3%.  Of  this  amount  about 
one-third  will  have  a  diameter  of  Vj  in.  or  more.  The 
rest  will  average  a  little  larger  than  -fa  in.  One  great  diffi- 
culty in  the  milling  of  limestone  ores  is  caused  by  the 
large  amount  of  heavy  minerals  present  of  such  size 
that  it  is  necessary  to  crush  fine  in  order  to  liberate  the 
graphite,  which  is  completely  surrounded  by  or  inter- 
meshed  with  the  other  minerals  in  most  cases.  Outcrops 
of  these  ores  occur  at  Kings  Station,  Chilson  Lake,  Iron- 
ville  and  Crab   Pond. 

The  igneous  rocks,  which  in  most  cases  are  pegmatites, 
yield  a  product  somewhat  like  that  from  the  limestones, 
except  that  the  flakes  are  crowded  together  into  thicker 
bundles.  The  mill  return  is  about  the  same  as  from  the 
limestones.  This  thickening  of  the  plates  makes  a  product 
for  which  there  is  not  the  demand  that  there  is  for  the 
smaller  free  flake.     While  in  most  cases  the  pegmatites 


MILL   OF    THE   GRAPHITE    PRODUCTS    CORPORATION, 
KINGS  STATION,  N.  Y. 

arc  more  brittle  than  the  limestones,  yet  with  the  pres- 
ence of  graphite  the  toughness  of  the  rock  is  increased, 
making  it  more  difficult  to  produce  a  commercial  flake. 
No  attempt  has  been  made  to  work  the  igneous  deposits 
on  a  commercial  scale.  These  ores  are  exposed  at  Breeds 
Hill,  Spuyten  Duyvil  Creek  Valley  and  Crab  Pond. 

Graphite  of  Metamorphic  Origin 
The  metamorphosed  sandstones  and  shales  are  respon- 
sible for  the  entire  commercial  production  of  graphite 
from  this  district  at  present.  These  deposits  are  found 
throughout  the  graphite-producing  area  in  great  abun- 
dance, although  not  all  of  commercial  value.  Owing 
to  the  banded  nature  of  the  rock,  milling  is  comparatively 
simple,  although  the  presence  of  mica  offers  some  diffi- 
culties to  economical  separation.  The  thickness  of  these 
deposits  varies  from  a  few  feet  to  as  much  as  40  It. 
with  outcrops  several  miles  in  extent.     Feldspar,  being 
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one  of  the  mam  roi  k  minerals,  has  in  al 
crops  disintegrated    I  i  an   .Ainu    that   the  surface 

ore  can  be  mined  easil        I  is  due  to  the 

presence  of  sulphidi  -.     I'>  rite  and  chali  i  found 

througl i  the  ore  in  lens  shaped  masses,  having  in  some 

localities  a  thickness  of  as  much  as  2  in.  and  co 
an  area  I  or  5  in.  square.    At  one  locality  an  attempt  has 
been  made  to  save  the  <  halt  opi  rite.     I  lie  g  raphite  i  ontenl 
of  the  ore  varies,  reaching  as  high  as 

l'1* ,  .     ["he  average  is  about   ' ' ,  .  figured  on  the  recovery 
Erqm  the  mill.     Prominent  i 

arc   found  al    Rock    Pond,    Beai    Pond,   Spuyten    Duyvil 
Creek   Valley,  Graphite,    Porterville,   Kings  Station  and 

Xorth    Pond.     Thesi es    also   outcrop    between    Lake 

( Ihamplain    and    Lake   G  101  ge,    wesl    and    noi 
Whitehall  and  extendi]  ar  north  as  Putnam  Corners. 

Although   ii    has  high-grade  ore   in  3,  the 

Whitehall  district  has  never  madi  l 

duction  of  graphite. 

The  usual  mining  methods  have  been  to  follow  the  ore 
either  by  an  incline  or  an  adit.  The  property  at  Graph- 
ite is  opened  through  an  adil 

extent  the  folding  of  the  quartzite,  resulting  in  a  great 
variety  of  grades.  On  account  of  the  low  dip  and  thick 
orebodies,  in  most  cases,  it  has  been  the  custom  to  open 
side  drifts  with  a  sligl  ;  ine  and  in  an  almost  parallel 
direction  with  the  main  passageway.  These  arc  either 
with  a  fall  or  a  rise  toward  the  main  line.  In  thi 
of  a  raise  either  electric  power  or  mules  are  used  for 
haulage.  Crosscuts  arc  then  run  between  the  drifts, 
Leaving  inclined  pillars  of  ore  for  support.  Owing  to  the 
presence  of  a  solid  and   tou  aging 

wall,  it  is  not  necessary   to  use  timber  to  a  great  extent. 
This  method  of  mining  has  been  cat 

of  the  Graphite  Products  Corporati  m,  extending  the  in- 
clines from  the  main  .haulageways  through  to  the  si] 
along  the  dip.    The  intention  at  this  property  is  to  cut  the 
different  parallel  beds  with  0  i      mlageway,  drift- 

ing along  the  bed  both  ways  and  mining  through  raises. 

Milling  methods  arc  kept  secret.     In  g 
two  methods — one  using  -lamps  and   the  other  rolls 
crushing,  preceded  by  jaw  crushers.    The  rough  treatment 
is  given  at  the  mine,  ami  the  product  is  then  transported 
to  the  finishing   mill.     The    Dixon  mill   at  Graphite   is 
equipped  with  rolls,  although  stamps  were  forn 
by  this  company.     The  output  of  the  mine  is  approxi- 
mately  1 ;"'  tons  per  da  ..     The  Graphite   Pro 
poration  mill  is  equipped  with  stamps.    T  ping 

at  present.     The   intention   is   to 
long. 

• 

The  official  report  of  Swedish  mineral  production 
shows  the  following  in  metric  tens: 

1911  1915 

Iron  ore    ...6.586,630  6.883.308  Zinc  ore   .. 

Coal 366.fi.3H  112,261  Nickel  ore 

Gold  ore  ...              639  22]  l'i  lit.-    

Silver  -  lead  Feldspar 

ore   3.100  2.671  Quartz    ... 

Molvbdenite                 T  Iraphlte 

Copper  ore..          S.S39  10  549  Powd 

Manganese  pyrolucite                81                12fi 

ore    3,643  7.607 

The    production    of    iroi  from    thi     K  runavara 

deposits   was   redi     d    from   2,728.363   tons   in    1914   to 
B,076,512  tons  in    1915  owing  to  the  difl  -hip- 

ping from  Narvik  on  account  of  the  war.    The  electrolytic 


191  I 
42,279 


1,642 
33,313 
20.818 


1915. 

•lal  production,  with  the  exception 

.  .upper. 

Turibulte  to  E.  P.  Mathewson 

ute  that 
Edward  P 

superintendents  and   the   foremen,  and   the   whole  army 
ercd    in    fronl    of   the   general   office 
building  to  bid  farewell  to  the  mana 
for  the  1  irs  0f  service.     During  this  time 

the  friend  of  every  man  in  thi  Copper 

Mining  Co.'s  employ,  a   confidential    adviser  alv 
each   one   in    his   work   and    int.  I   a    leader   in 

cooperation   to   run   the   big   plain   at    high 
and  to  m  i  i     Ua  onda   bettei    for  the  part  everyone  has 
played  in  giving  his  best  to  the  effort  .    public 

It    wa  i  al    tribute    in    evei  \     waj     to    the 

ity  of  Mr.  Mathewson,  and  personal  on  the  part 

"He  who  made  up  the  group  assembled 

terrace.     The  .beer-  and  the  good  wishes  were  given  in 

volume,  but  ca.h  was  expressing  his  feeling  for 

himself  and    not   merely  as  one  of  the  throng.     It   was 

with    dimmed    eyes    that    the    men    dispersed    a 

.  and  few  of  them  card  to  dissemble  their 

There   has   been    no  su.  h   s.en,-   in    Anaconda  a-   Mr. 

3 :  15  o'i  loi  k  yesterday  when   Pred- 

irgical  manager  and  lieutenant 

Mathewson  for  many  years  of  wonderful  accomplishment, 

him  to  the  south  door  of  the  building.    On  the 

lawn  and  terrace  were  the  men  of  the  two  shifts  and  of 

its.    The  shift  .  ars  to  the  city  had  been 

held  for  the  men  coming  from  work,  and  furnaces  had 

been  banked  so  the  men  on  the  later  shift  could  gel  away 

for  a  half-hour.     The  day-shift   men  had   been 

half-hour  early  so  they  could  attend,  and  the  employees 

bad  been 
even  earlier  so  they  could  be  present.     The  number  was 
augmented  by  citizens  who  had 
share   in  a  demonstration  that   s<>  empathically  I  • 
immunity. 
Members  of  the  I  en  instrurai 

played  the  national  airs  while  the  crowd  was  gathering. 
Mb.   Laist's  Ad 

as  they  were  in  \  - 

the  party  stepped  through  the  doors,  Mr.  Laist  -poke  as 

ing  all  the  years  that  Mr.  Mathewson 
air  and  coi  - 
in  his  treatmi  ire  than 

any  oth  smelter  a   bett 

work    in   and      I 

latitude    for  what   he    h 
for    us,    and    in    tol 

■    ' 
%  that 

I 

an  hit' 
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"Mr.  Mathewson,  on  behalf  of  the  local  employees  of 
the  Anaconda  Copper  Mining  Co..  1  take  great  pleasure 
in  presenting  you  with  this  golden  loving  cup  and  this 
painting  by  Montana's  great  artist.  The  latter,  particu- 
larly, we  hope  will  give  pleasure  to  Mrs.  Mathewson 
as  well  as  to  yourself — and  in  order  that  she  may  Qol 
forget  us  and  may  know  how  highly  we  all  appreciate 
her  many  kindly  acts,  we  desire  to  present  her  with  these 
jewels.  We  hope  that  they  will  remind  her  of  the  happy 
years  spent  here  whenever  she  wears  them.'' 

Me.  Matiiewson's  Response 

Mr.  Mathewson  has  made  many  a  happy  speech  in 
Montana,  but  he  never  gave  a  better  talk  than  he  did 
yesterday,  for  the  words  were  straight  from  his  heart  and 
went,  straight  to  the  hearts  of  the  men.  So  affected  was 
he  by  the  scene  that  Eor  a  time  he  could  find  no  words 
at  all,  and  it  was  only  by  a  supreme  effort  that  he  could 
make  any  response.  "I  cannot  tell  you,"  he  said,  "what 
it  means  to  me  to  say  good-by  to  you.  I  hate  to  leave 
Anaconda,  for  the  happiest  days  of  my  life  have  been 
spent  here.  1  am  leaving  only  because  of  the  opportunity 
to  learn  some  metallurgy  that  is  new  to  me,  and  the 
chance  is  one  that  must  not  be  rejected.  I  never  had  a 
better  set  of  men  with  whom  to  work  than  I  have  had 
here,  and  I  am  leaving  behind  me  the  best  men  in  the 
world  in  the  best  organization  on  God's  green  earth. 

"One  consideration  that  has  prompted  me  to  leave  is 
that  I  can  spend  my  declining  years  near  my  old  home. 
I  don't  consider  myself  an  old  man  yet,  but  I  know  I 
can't  last  forever.  I  have  done  all  I  can  for  Anaconda 
and  have  tried  to  be  square  with  all  of  you.  I  know 
that  you  are  my  good  friends,  and  I  ask  that  you  show 
it  by  giving  my  successor  the  same  unwavering  loyalty 
and  devoted  cooperation  that  has  been  given  me  by 
everyone." 

The  big  throng  joined  in  cheers  for  Mr.  Mathewson 
and  for  Mrs.  Mathewson  as  she  waved  her  hand  to  them, 
and  as  they  turned  hack  into  the  office  building  the 
crowd  dispersed  while  the  band  played  "Auld  Lang  Syne." 

The  gifts  to  Mr.  Mathewson,  in  which  men  of  every 
department  on  the  bill  joined,  are  a  maghificant  solid- 
gold  loving  cup  and  a  painting  by  Charles  M.  Russell, 
Montana's  famous  cowboy  artist.  The  picture  represents 
a  vast  herd  of  buffaloes  fording  the  Missouri,  while  in 
the  distance  are  seen  the  weird  hills  and  buttes  of  its 
shores.  It  is  a  striking  scene  of  the  days  that  have  be- 
come historic  and  is  in  the  best  style  of  the  painter,  whom 
it  represents  at  the  pinnacle  of  bis  art. 

On  the  massive  (tip  is  engraved: 
"Presented  to 
Edward  Payson  Mathewson 

by  his 

Friends  and   Fellow-Workers 

Anaconda,  Montana 

O.f.   1  Ith.  1916." 

To  Mrs.  Mathewson  was  presented  a  magnilicanf 
diamond  lavalliere  and  diamond  cluster  ring,  in  platinum 
settings. 

At  Carpenters'  Union  Hall  that  night,  Local  No.  S8 
held  a  special  session,  at  which  Mr.  Mathewson  was  a 
guest  of  honor  and  was  presented  with  a  solitaire  diamond 
stickpin  and  receiving  tray  as  a  special  tribute  of  the 
affection  he  has  won  from  the  carpenters.  A.  G.  McLean 
was  the  chairman   of  the  evening,  and  on  the  platform 


with  him  were  seated  Frederick. Laist,  L.  V.  Bender,  H.  S. 
Ware,  W.  N.  Tanner  and  W.  C.  Capron.  Mr.  McLean 
referred  to  Mr.  Mathewson  as  "the  best  member  Local  88 
ever  had,"  and  the  packed  hall  rang  with  applause.  Mr. 
Mathewson  responded  along  the  same  lines  as  in  the. 
afternoon  and  with  the  same  manifest  emotion.  Then 
a  happy  inspiration  came  from  some  member  to  demand 
that  he  give  again  a  couple  of  the  anecdotes  with  which 
the  honorary  member  had  regaled  the  meetings  of  the 
union  in  the  past,  and  these  brought  the  session  to  a 
close  in  the  spirit  of  good  fellowship  that  had  been  grow- 
ing for  years. 

The  Anaconda  Gun  Club  presented  Mr.  and  Mrs. 
Mathewson  with  a  solid-silver  tea  set  in  recognition 
of  the  especial  interest  taken  in  the  prosperity  of  the 
club  and  the  advancement  of  the  sport  here  under  Mr. 
Mathewson's  leadership  and  inspiration. 

From  the  platform  of  the  private  ear  "Washoe"  Mr. 
Mathewson  on  Oct.  16  waved  au  revoir  to  thousands 
of  Anacondans  who  had  gathered  at  the  train  to  pay 
him  a  tribute  that  was  a  climax  of  the  demonstrations 
in  his  honor. 

The  Actual  Departure 

He  had  been  escorted  from  his  residence  to  the  train 
by  the  two  bands,  the  business  men  and  the  school  chil- 
dren in  a  long  line  of  march.  For  everyone  the  honor 
paid  was  an  expression  of  personal  feeling.  The  mem- 
bers of  the  musical  organizations  had  memories  of  the  en- 
couragement which  Mr.  Mathewson  had  given  them  from 
the  first  and  the  interest  he  has  taken,  especially  in  the 
concerts  on  the  common  during  the  summer  and  winter 
seasons  alike.  The  schoolchildren  were  paying  in  part 
their  debt  of  gratitude  for  the  benefits  realized  from 
the  playgrounds,  institutions  that  constitute  some  of  the 
many  good  works  accomplished  by  him  in  his  activity 
for  Anaconda,  and  the  business  men  felt  that  their  pres- 
ence would  acknowledge  in  some  degree  what  has  been 
done  to  make  the  city  busy,  active  and  prosperous. 

On  both  sides  of  Main  St.  the  crowds  had  gathered 
in  deep  lines.  The  people  followed  the  car  to  the  depot, 
and  as  it  stopped  beside  the  train,  they  gathered  around 
it  for  the  words  of  farewell.  The  space  between  the 
station  buildings  and  the  park  was  packed  by  6,000  or 
7.000  people  who  had  joined  in  the  most  spontaneous 
demonstration  ever  given  in  Anaconda.  Mr.  Mathew- 
son was  at  a  loss  for  words  to  respond,  for  the  scene 
had  fairly  overwhelmed  him.  At  last  he  spoke  but 
briefly,  though  effectively:  "I  have  always  known  Ana- 
conda is  the  best  place  on  earth,"'  he  said,  "but  not  till 
today  did  I  ever  realize  how  good  it  is.  For  myself 
and  my  family  I  want  to  say  that  we  have  spent  the  hap- 
piest years  of  our  lives  here,  in  the  best  place  where  we 
have  ever  lived.  And  if  anybody  from  Anaconda  ever 
comes  our  way,  the  door  will  always  be  open;  there'll  not 
cven  be  ji  latchstring  to  bother  about  pulling.  I  will  not 
say  good-by,  for  all  of  us  will  come  back  to  visit  Ana- 
conda as  often  as  it  is  possible.  So  the  word  will  be  only 
au  revoir,  and  thank  you  for  the  outpouring  in  the  name 
of  friendship." 

From  the  automobile  to  the  train  progress  was 
checked  by  the  large  crowd  of  people  assembled, 
and  then  the  lines  moved  closer  to  the  rear  platform  of 
the  car,  where  Mr.  and  Mrs.  Mathewson  and  their  chil- 
dren stood  until  the  train  disappeared  from  view. 
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SYNOPSIS — Owing  to  urn  <  rtain  supply  and  high 
priii'  of  coke,  the  Hast  furnaces  at  Naltagua  will 
be  superseded  to  a  great  extent  by  reverberatory 
smelting.  The  French  company  operating  there 
has  decided  to  install  Urn  reverberatory  furnaces 
arranged  for  coal-dust  firing j  capacity  is  to  be  pro- 
vided for  crushing  all  ores  so  thai  they  may  be 
smelted  in  the  reverberatories  when  this  method  is 
most  econom  u  al. 

The  French  company,  Societe  des  Mines  de  Cuivre  de 
Naltagua,  has  been  operating  a  mirnber  of  years  at  its 
mines  near  El  Monte,  Chile,  about  one  hour  by  train  from 
Santiago. 

The  ores  of  the  company  mines  are  shorl  of  the  sulphur 
necessary  for  obtaining  a  suitable  matte  fall,  and  this 
lition  has  forced  the  company  into  purchasing  sul- 


liaving  reachi 

obtainable  al  any  price.     Al   pi 

•i*  the  price  has  improved  fr the  poinl  o 

buyer. 

Coal,   il gh   produced   in   the  country  and  o 

quality,   cannol    be  obtained    in    sufficient    quanl 
llll|,t  Ch  i  ■  ntirely  due  to  lack 

of  modi  i  ire  tin,  k 

and  easil    n  practically  at  the 

transportation.     Befon    the  Chilean  mines  are 
equipped,   il   is  likely  thai  tuation 

"ill  !»■  normalized  sufficii  mit  competition  ol 

American  coal.     Already  the  price  of  coal  has  dropped, 
and  il  is  liki  I-.  to  %o  \ov  oul  for 

nitrate  must  come  in  ballast  or  bring  some  such 
as  coal. 

The  Naltagua  i  ompany,  as  m  mpany, 

Catemou,  has  made  :  6ne  coal,  for 


COPPER  SMELTING  WORKS  OF  THE 


;i£T£  DES  MINES  DE  CUIVRE  DE  NAIV1 


phide  ores.  It  is  the  desire  of  the  smelter  superintended 
to  burn  off  as  little  sulphur  as  pos  ible  and  to  make  as 
high-grade  a  matte  as  can  be  converted  satisfactorily  in 
the  basic  converters. 

Some  of  the  company  ores,  as  well  as  some  of  the  pur- 
chased ores,  consist  largely  of  lines,  and  this  has  been  one 
of  the  problems  that  have  lately  I n  solved  by  the  pur- 
chase of  two  reverberatory  furnaces  to  use  coal-dusl  firing. 
The  coke  and  coal  market  in  Chile  has 
variable  and  a  source  of  much  worry  to  the  smelters,  coke 

•Mining    engineer,    manager    in    South    America    for    Allis- 
Chalmers  Manufacturing  Co.,  Santiago,  Chile. 


which  thi  re  is  little  demand  in  Chile.    This  line  coal  will 
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The  installation  of  these  reverberatories  provides  a  flex- 
ibility of  operation  that  will  result  in  important  savings 
in  operating  expense.  For  example,  when  coke  is  high- 
priced,  the  reverberatories  can  be  led  with  a  larger  per- 
centage of  coarse  ores,  which,  though  more  difficult  to 
fuse,  will  be  smelted  more  cheaply  with  low-priced  coal 
in  the  reverberatories  than  with  coke  in  the  blast  furnaces. 
When  the  conditions  of  fuel  prices  are  reversed,  the 
coarser  ore  will  be  sent  to  the  two  -10xl20-in.  water- 
jacket  furnaces  and  only  the  fines  to  the  reverberatories. 
Waste-heat  boilers  following  the  reverberatories  will  pro- 
vide about  300  hp..  which  is  half  the  present  consumption, 
and  as  power  at  present  costs  them  nearly  3c.  per  hp.-hr., 
the  saving  will  be  important. 

A  good  smelting  mixture  is  obtained,  because  of  the 
large  offerings  of  ores  from  which  the  company  can 
choose,  and  it  is  expected  that  a  fuel  ratio  of  7 :  1  will  be 
attained.  The  ores  will  be  dried,  as  at  times  they  arrive 
saturated,  and  it  is  figured  that  the  evaporation  of  this 
water  can  be  done  more  cheaply  in  a  drier  than  in  the 
reverberatory  itself.  At  first  the  ores  will  not  be  crushed 
finer  than  2-in.  ring,  but  provision  is  made  for  crushing 
all  ores  fine  enough  for  smelting  in  the  reverberatories 
when  the  prices  of  coal  ami  coke  warrant  it. 

With  the  influx  of  American  capital  that  has  begun  to 
reach  Chile,  there  is  going  to  be  a  keen  rivalry  for  labor, 
and  the  cost  of  this  is  certain  to  rise.  All  the  companies 
are  taking  the  necessary  steps  to  retain  their  present  labor 
and  attract  the  additional  men  required.  This  refers  not 
only  to  common  labor,  but  to  the  technical  men  on  the 
staffs  of  the  various  companies,  because  men  go  where 
conditions  are  most  agreeable.  When  the  Anaconda 
plant  at  Potrerillos  and  Mr.  Braden's  new  venture  at 
Aguirre  are  in  full  swing,  there  is  going  to  be  a  hard 
tight  for  labor,  and  the  company  that  is  broad-gage  enough 
to  build  up  an  attractive  camp  is  not  going  to  be  short 
of  people.  The  Naltagua  company  has  always  had  a 
good  supply  of  labor;  as  quarters  for  the  men  and 
living  expenses  are  low,  the  biograph  and  various  sports 
serve  to  clinch  the  argument. 

Copper  from  Chile  now  goes  to  the  States  exclusively, 
and  this  is  resulting  in  the  appearance  of  dollar  exchange. 
I  received  yesterday,  for  the  first  time,  a  check  on  the 
Banco  de  Chile  drawn  in  dollars  and  am  advised  that 
it  has  just  been  made  possible  to  open  a  dollar  account 
in  that  bank.    This  is  a  long  step  forward. 


Fl^Saimtuimm  Fs^odluscfiioim  ana.  119115 

The  production  of  refined  platinum  in  the  United  States 
was  8,665  troy  oz.,  according  to  statistics  compiled  by 
J.  M.  Hill,  of  the  United  States  (ieological  Survey.  Cali- 
fornia and  Oregon  produced  i  1 1.91  oz..  valued  at  $23,500, 
an  increase  of  171.91  oz.  over  191  1  production.  Most 
of  this  came  from  California,  the  Oregon  production  being 
from  only  one  mine.  The  Rambler  mine,  in  Albany 
County,  Wyoming,  produced  platinum-bearing  copper  con- 
centrates. The  world's  production  is  estimated  as  143,- 
145  oz.,  of  which  Russia  yielded  124.000  oz.,  Colombia, 
L8,000  oz. :  United  State-.  ;  p.'  oz.;  New  South  Wales  and 
Tasmania  (the  latter  producing  osmiridium).  303  oz.. 
and  Canada,  100  ounces. 

The  figures  on  the  recovery  of  platinum  and  allied 
metals  by  metal  refiners  are  not  complete  and  are  prob- 


ably several  hundred  ounces  below  the  actual  production. 
They  are  given  as  follows:  Platinum,  6,495  oz. ;  iridium, 
274;  iridosmine-osmiridium,  355;  palladium,  1,541;  as 
compared  with  :!.:'.!(».  64,  1!»">  and  2,635  oz.  respectively 
for  1914.  Of  the  8,665  oz.  of  refined  new  metals  re- 
covered, 1,587  oz.  is  believed  to  be  of  domestic  origin. 

An  interesting  feature  of  United  States  Mint  practice 
in  1915  was  the  melting  and  spinning  of  platinum  for 
use  in  Government  laboratories.  Since  the  law  does 
not  permit  the  payment  for  other  than  gold  and  silver 
((intents  of  bullion,  the  rare  metals  derived  from  the 
modern  electrolytic-refining  process  might  be  described 
colloquially  as  "velvet."  In  rare  cases,  where  it  is  evident 
that  a  deposit  of  bullion  contains  platinum,  the  depositor 
is  so  informed  and  is  at  liberty  to  withdraw  his  deposit. 

'&. 

Poftgvslhx  lira  Ssvlldlxunf'©  SsJlft  P©p@sM* 

By  IIoyt  S.  Gale| 

The  salt  deposit  at  Salduro,  Utah,  is  described  in  the 
railway  pamphlets  as  one  of  the  scenic  wonders  of  the 
Western  Pacific  R.K.  route  west  of  Salt  Lake  City.     The 

name  is  that  given  to  a  small  station  and  sidetrack 
established  by  this  railroad  112  mi.  from  Salt  Lake  City 
on  the  main  line  westward,  only  a  few  miles  east  of  the 
Nevada  State  line.  It  lies  in  the  center  of  a  broad,  flat 
plain  of  glistening  white  salt,  so  smooth  and  hard  on  its 
surface  thai  the  place  has  been  used  as  a  track  for 
automobile  races  by  people  from  Salt  Lake.  The  station 
has  been  the  site  of  a  small  salt  industry  since  the  Western 
Pacific  R.R.  was  completed  and  has  lately  attracted 
attention  as  a  possible  center  of  production  of  potash 
-alls.  Wendover,  a  freight  terminal  of  the  railroad,  '.) 
mi.  farther  west,  is  a  small  settlement  at  which  railroad 
hotel  accommodations  are  available  to  travelers  or  visitors 
and  from  which  the  Salduro  deposit  may  be  easily 
reached  by  wagon. 

The  Salduro  deposit  has  for  some  time  been  of  local 
mtercsl  as  a  remarkable  deposit  of  clean,  pure-looking 
salt,  especially  as  it  lies  immediately  on  the  route  of  a 
main  line  of  railway.  The  property  has  been  covered  by 
a  group  of  claims  owned  largely  by  persons  or  companies 
in  Salt  Lake  and  Ogdcn,  and  the  deposit  has  been  more 
or  less  exploited  by  the  Montello  Salt  Co.,  of  Ogden, 
and  later  under  lease  by  the  Capell  Salt  Co.,  of  Salt  Lake 
City,  as  a  source  of  salt. 

Area  Moke  Than  100  Square  Miles 

The  deposit  consists  of  a  smooth  white  bed  of  solid 
crystalline  salt  that  extends  from  east  lo  west  along  both 
side<  df  the  railroad  from  a  point  near  milepost  811 
(Salduro  station  is  815)  to  and  considerably  beyond 
milepost  sis,  a  total  distance  of  about  S  mi.  According 
to  reports  the  deposit  covers  more  than  100  sq.mi.  The 
salt  forms  a  surface  crust  that  is  from  3  to  5  ft.  thick 
in  its  thickest  part,  near  the  center,  and  thins  off  grad- 
ually toward  the  edges. 

Naturally  this  deposit  was  one  of  the  first  to  attract 
attention  as  a  possible  source  of  potash  when,  in  1911, 
after  wide  interest  in  potash  had  been  created,  the  West 
was    explored    generally    for    deposits    of    potash    salts. 

•Published  by  permission  of  the  Director  of  the  United 
States  Geological  Survey. 
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Reports  of  tests  for  potash  made  on  the  Salduro  salt 
and  associated  brines  were  considered  unfavorable,  how- 
ever, and  interest  in  the  deposit  was  confined  to 
and  sampling  by  private  parties,  who  apparently  all 
reached  the  same  conclusion.  I  visited  the  deposit  for 
the  Tinted  States  Geological  Survey  in  the  course  of  my 
regular  field  work  in  October,  1914,  when  I  bored  three 
shallow  holes  with  a  hand  auger  and  took  the  samples 
here  described.  The  analyses  were  made  by  II.  K.  Bailey 
in   the  Survey   laboratory   at   Washington    in    Novi 

and  December,  191  I. 

sa.mi-i.es  from  hole  .v.  i 

[Site:    &    mi.    due    south    of    Salduro    (railroad    signboard),    on 
Western   Pacific   R.R.  I 

Depth  in   Keel 
Salt,   hard    (total   thickness   of   the   salt  stratum 

here)     0    -3.3 

Clay,  sticky  saline  (=  sample  No.  1  at  top) 
somewhat  mixed  with  broken  salt  crystals 
from  overlving  stratum  (  =  sample  4  at  depth 
8.9  ft.  and   sample   5  at  depth   12   to  12.2   ft.)..  3.3-12.2 

Brine  from  a  depth  of  about  three  feet  was  collected  from 
this  hole  after  five  minutes'  pumping  with  a  small  hand  pump 
and  saved  as  samples  2  and  3    (duplicates). 

SAMPLES   FROM   HOLE   NO.   2 
[Site:   1   mi.   by  measurement   S  39°    E   from  hole   No    1-1 

Depth  in  Feet 
Salt,   white   crystalline,  with  some  gray,   muddy 

(=    sample    6) 0    -  O.S 

Salt,  including  muddy  portions,  to  base  of  sur- 
face, salt  stratum  here  (sample  7  is  of  cut- 
tings from  O.S-   to  3.2-ft.  depths) O.S-  3.2 

Clay.  gray,  sticky,  somewhat  mixed  with  broken 

salt  fragments  from  above 3.2-  4.2 

Clay,  as  above   (=   sample  S) .  . 4.2-  7.7 

Clay,  white  to  gray,   but   including  hard,   knotty 

portions  of  tufa-like  material    (=   sample  9)  .  .  7.7-10.2 

Clay,   white,   plastic 10.2-12.0 

Brine  from  a  depth  of  about  three  feet  wa  collected  from 
this  hole  after  pumping  and  was  saved  as  samples  10  and  it 
(duplicates). 

The  brine  in  hole  No.  '.'  stood  3%  m-  below  the  sui 
level  and.  as  in  bole  Xo.  1.  fli  on  pumping.     In 

the  course  of  the  pumping  a  clean  sand-like  deposii  came 
up  with  the  solution  and  settled  out  in  considerable 
quantity.  It  appears  to  consist  of  small,  clearly  defined 
crystals  id'  gypsum. 

Ai  hole  Xo.  :>.  near  the  old  salt,  camp,  jus!  east  of 
a  small  gasoline  storage  house  which  stood  south  of  the 
set  of  three  houses  of  the  -alt  camp,  the  crust  was  very 
bard  to  drill,  and  the  hole  was  not  completed.  Sample 
12,  taken  here,  was  brine  that  flowed  into  this  hole  when 
it  was  :;;  in.  deep,  before  the  salt  crust  had  been  entirely 
penetrated. 

Thickness  it  Salt  Deposit  Three  to  Five  Feet 

The   borings   show  that    thi  ar   the  center  of 

the  deposit  is  a  surface  layer  of  sail  thai 
a  thickness  of  3.2  ft.     Test  borings  at  other 
reported  to  have  shown  a  thickness  of  5  ft.  or  more.  The 
crust  is  underlain  by  a  smooth  white  clay,  and  both  salt 
and  clay  are  permeated  by  a   saturated   brine,  which  in 
certain  place-  flows  freely. 

Tests  of  the  weight  of  the  salt  crusl  had  1 n  made 

by  E.  G.  Rogers,  who  was. for  a  time  in  charge  id'  the 
work  of  extracting  and  shipping  the  crude  salt  from  this 
deposit.  By  actually  weighing  a  block  measuring  a  cubic 
foot  he  found  that  90  lb"  might  be  taken  as  an  average 
from  which  to  estimate  the  quantity  of  salt   available. 

The  analyses  of  the  samples  already  described  are  given 
in  the  following  tables : 

The  composition  of  the  salt  i  rus1   is  -hewn 
6  and  7.     Sample  6  was  taken   from  the  purer  surface 
layer,  10  in.  thick,  and  sample   ;   was  somewhat  muddy 
salt  taken  from  depths  of  10  to  38  in. 

Sample  6  is  therefore  a  comparatively  pur,'  sodium 
chloride  containing  95.39%  XaCl.  apparent!) 


\     111     the     Water-Solllble 

the  i'i  .  psum  and   partly  mud. 

The  soluble   -ah-  contained   in   tin'   nnderlyinf 
ollowing  :n 

ANALYSES    OF   SAMPLES   OF    LOWER    LATERE    AT 
SALDURi  '  SALT    MARSH 

• 

r Hole  No.  1 ,     , Hole   No    2 , 

Sample  l.    Sample   I.      Bampli 

at  Top  of  all  i.  pili  of   at  1  lepth  of  at  Depth  of   at  I  ■■ 


Salt  Crust     6  io  9  Ft 


• 


Mg 

''I  47  77 

Si  i,    ..         13.86  :.ll  i:s  1  I 

None  Nolo-  None 

in  i  e       None 

ANALYSES    OF    SAMPLES    OF    LOWER    LAYERS    AT 
SALDURI  )  SALT   MARSH 
As   i  mple 

Sample  1   Sample  4   San 
Total  soluble 

salts    Ignited.     14.55  13.00  13.98  15.36  1172 

H  i  i    In    "i  Ig  Inal 

sample    6.01  5.1! 

The  ((intent  of  potassium  in  the  salts  in  these  muds 
i-  considerably  higher  than  that  in  the  purer  Baits,  which 
are  free  of  mud.  The  analyses  therefor,-  -how  the  absorp- 
tion of  potash  by  clay,  which  is  more  clearly  shown  by 
detailed    work   done  on   the   mud-   of   Columbus    Marsh, 

SOLUBLE    PORTION.    IN    PERCENTAGES,    OF    SAMPLES 

6    AND    7 

Sample   6        S  7 

K     

Na     



Mg     0.10 

CI     

SO,    11  ail 

CO  None 

100.00  100.00 

Total  solubl.  ted) 

and  I  aely  doubtful   wli 

any  commercial  importance  can  be  attached  to  the  - 

lotash    salts    found    particularly    as    they 
•  are    mixed    with    a    heavy    plastic   mud   which   won! 
extremely   dilliciilt    to   handle. 

ANALYSES  OF    BRINES    FROM    SALDURO   SALT    MARSH 
As    Percent. i 

Sai   ■ 

K  

Na                 33  7  -                          ~ 

!  i 

M                               17"  -  -  -  - 

CT.....V.             69.60  L          gg 

■    idi  ': 

100.00       )  -_  4 

As  Percentage  of  the  original  Samp'- 
Total    soluble   salts    ignit- 
Specific    gravity    12"  >  -" 

The  potassium  contenl  of  the  samples  of  brine  rai 

urn   in   the  original   solution,  win 

ted  with  this  and  other  -  dts.     This  is  about 

half   •  i  tent  of  the   Searles   Lake   brine 

(an;i:  issium  in  the  original 
soluti 
the  v 

samp  hich,  howevi 

ted,   potash   - 

principal  prod 

'     - 
■ml  many  other  bi 
in  regions  might  also  be  worked.    1 
\  great  quantity  of  brii 
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Salduro,  yet  it  does  not,  as  at  Searles  Lake,  constitute 
so  large  a  part  of  the  saline  deposit,  and  as  the  salts 
at  Salduro  are  so  much  shallower  and  the  underlying 
clays  so  much  less  permeable  to  water  solutions,  the  total 
quantity  available  must  be  correspondingly  smaller. 


The  author  visited  the  manganese-ore  deposits  of  the 
Dorna  Vatra  district  of  Bukowina  province,  Austria- 
Hungary,  toward  the  close  of  1913.  The  orebodies  are 
situated  on  the  slopes  of  the  Carpathian  Mountains,  near 
the  Roumanian  frontier.  The  principal  deposit  is  that 
of  Arschitza,  3  km.  to  the  southeast  of  the  village  of 
Jaeobeni.  Others,  known  as  Orata,  Oitza,  Kilibaba, 
Putchos  and  Valaputna,  occur  to  the  north  of  Jaeobeni; 
and  Theresa.  Rosch  and  Sara  Dorna  lie  to  the  south,  near 
the  Roumanian  frontier. 

The  district  is  well  wooded  and  mountainous,  and  from 
•v<hi  to  1,300  m.  above  sea  level.  Highways  are  excellent, 
and  the  district  is  connected  with  the  Austrian  steel 
works  by  a  standard-gage  railroad  to  ITatna,  where  it 
joins  the  main  line  between  Lemberg,  Czernowitz  and 
Bucharest. 

The  ore  occurs  chiefly  in  silicious  mica  schists,  in 
lenticular  bodies  of  oxides  of  manganese  and  iron  up  to 
100  m.  long  and  40  m.  wide.  The  general  direction  of 
strike  is  northwest  to  southeast,  and  the  dip  varies  from 
20°  to  50°.  At  Arschitza  and  Argestru,  near  Jaeobeni, 
three  principal  lenses  had  been  developed.  The  deposit 
consists  of  a  mixture  of  pyrolusite,  some  hausmannite, 
brown  hematite  and  quartz.  The  combination  is  called 
Schwarzeisenstein  (black  ironstone.)  At  Oitza  the  de- 
posit is  built  up  of  beds  0.1  to  2  m.  thick  of  grayish  green 
to  flesh-colored  rhodonite  with  interspersed  portions  of 
rose-colored  manganese  spar  (rhodochrosite?)  and  quartz 
and  layers  of  a  yellowish  green  mica  hornblende  schist.  A 
piece  of  mineral  from  the  lower  levels  at  Arschitza  and  of 
the  type  locally  known  as  rhodonite  proved  on  analysis 
to  consist  essentially  of  the  carbonate  rhodochrosite. 
Analyses  of  some  samples  taken  at  Arschitza  show  the 
manganese  to  vary  from  33  to  39%  :  iron.  8  to  14%; 
silua.  12  to  22%  ;  phosphorus,  0.3  to  0.5%.  After  deduc- 
tion for  mineral  already  excavated  and  assuming  that  only 
25%  of  what  remains  may  be  merchantable  ore,  it  is 
calculated  that  over  150,000  tons  of  mineral  could  be 
mined  above  the  100-m.  level  in  the  Arschitza  deposit; 
giving  an  output  of  50,000  tons  per  annum  for  three  years 
without  taking  into  account  the  quantities  of  oxide  and 
carbonate  which  could  be  proved  at  lower  levels. 

Early  mining  operations  were  conducted  by  opencut. 
Then  crosscuts  were  run  from  the  surface  to  the  orebody, 
and  the  mineral  was  extracted  without  any  prearranged 
plan  or  regular  filling.  Later,  overhand  stoping  was 
introduced  and  was  in  use  at  Arschitza  in  1913.  Cross- 
cuts were  driven  into  the  mountain  side  at  vertical  inter- 
vals of  30  m.  or  less,  and  ore  extracted  by  making  rooms 
to  a  height  of  2.5  m.  in  parts  of  the  orebody  containing 
merchantable  ore.  Low-grade  ore  was  used  for  filling, 
through  which  timbered  raises  were  carried  and  successive 
slices  of  the  mineral  were  extracted.  The  average  cost  of 
mining  for  seven  years  had  been  about  $1.90  per  ton. 

The  ore-dressing  plant,  11/4  km.  north  of  Jaeobeni 
station,  was  operated  by  power  from  the  river  Bistritz. 


The  equipment  consisted  of  rolls,  trommels  and  jigs,  one 
section  operating  on  fines  and  the  other  on  lumpy  mate- 
rial. The  average  cost  of  washing  the  ore,  from  1906  to 
1912  inclusive,  appeared  to  be  1.5  kr.  (about  30c.)  per  ton 
of  run  of  mine. 

The  average  of  official  analyses  of  mine  product  showed 
dry  ore  to  contain  30.30%  Mn  and  0.34%  P.  Two  prin- 
cipal grades  of  washed  product  were  obtained,  carrying 
44.8%  and  41.90%  Mn  respectively;  the  average  of 
analyses  showing  42.90%  Mn,  12.06%  Fe,  7.20%  Si02, 
and  0.41  %  P.  The  daily  output  of  these  two  grades  was 
42  tons,  or  35%  of  the  total  rock  handled,  and  the  balance 
consisted  of  45  tons  of  "manganese  waste"  carrying  about 
27.90%  Mn,  23  tons  of  "manganese  mud"  carrying  about 
2S.-."(*  Mn  and  10  tons  of  discarded  waste;  everything 
but  the  latter  was  sold.  In  1913  the  average  cost  of 
product  was  $2.62  per  ton.  The  average  selling  price  was 
$2.21,  showing  a  loss  of  41c.  per  ton. 

The  deposits,  while  perhaps  of  no  great  importance  in 
normal  times,  are  believed  to  have  been  of  great  value  to 
Austrian  steel  works  from  the  time  the  Russian  troops 
were  forced  out  of  the  Bukowina  until  June,  1916,  when 
that  province  was  again  occupied  by  the  Russians. 


Medlars  Pluas 


•Abstract    of    paper    by    Herbert    K.    Seott,    Iron    and    Steel 
Institute,   London,   Sept.    21-22.   1916. 


The  Joseph  A.  Holmes  Safety  Association,  organized  to 
perpetuate  the  memory  of  the  late  director  of  the  United 
States  Bureau  of  Mines,  has  evolved  a  plan  that  should 
yield  some  quick  and  valuable  results.     It  has  resolved: 

1.  That  annually  there  be  awarded  one  or  more  medals, 
with  honorariums,  to  be  known  as  the  Holmes  Award  for  the 
encouragement  of  those  originating,  developing  and  installing 
the  most  efficient  safety-first  devices,  appliances  or  methods  in 
the  mineral  industry  during  the  previous  year.  These  awards 
to  be  the  result  of  reports  and  investigations  by  the  sec- 
retary and  the  representatives  of  the  association. 

2.  That  once  a  year  a  meeting  will  be  held  in  the  City 
of  Washington  at  which  these  awards  will  be  made  and  to 
which  the  recipients  will  be  invited,  the  awards  being  an- 
nounced publicly  at  a  dinner  or  meeting  which  may  be  held 
at  the  time  of  the  annual  meeting  of  the  representatives  of 
the  societies  making  up  this  association. 

3.  That  the  executive  committee,  at  its  discretion,  may 
make  awards  of  suitable  medals  for  personal  heroism  or  dis- 
tinguished service  or  the  saving  of  life  in  any  branch  of  the 
mineral  industry,  such  medals  being  of  small  intrinsic  value, 
but  suitably  inscribed  with  the  name  of  the  recipient  and  the 
nature  of  his  service.  These  medals  to  be  presented  pub- 
licly, with  appropriate  ceremonies,  through  the  medium  of 
the  field  representatives  of  the  Bureau  of  Mines  or  other  suit- 
able agency  at  the  mining  camp,  town,  village  or  city  near- 
est the  mine,  smeltery  or  other  establishment  in  which  the 
act  of  heroism  or  service  was  performed. 

Like  all  good  works  that  require  the  expenditure  of 
money,  this  movement  will  be  limited  only  by  the  extent 
of  the  generosity  of  the  public.  More  than  20  national 
societies,  labor  organizations  and  Government  bureaus  are 
represented  in  this  association;  but  subscription  blanks 
may  lie  obtained  from  the  secretary  of  the  Joseph  A 
Holmes  Safety  Association  at  Washington. 

Sheet  Mien  Production  in  1015,  according  to  the  IT.  S.  Geo- 
logical Survey,  was  less  in  quantity  than  in  any  of  the  12 
preceding  years,  but  the  value  is  the  highest  recorded.  The 
average  price  per  lb.  was  6Sc,  as  compared  with  50c.  in  1914, 
21c.  in  1913.  and  lie.  in  1910.  The  total  value  of  all  mica,  sheet 
and  scrap,  produced  in  the  United  States  in  1915  was  $42S.769; 
exceeded  only  in  1913,  when  the  value  was  $436,060.  Of  the 
553,821  lb.  of  rough-trimmed  and  cut  mica  produced,  North 
Carolina  supplied  2S1.074  lb.  or  about  51%;  and  of  the  3.959 
tons  of  scrap  mica,  2,840  tons,  or  about  72%  came  from  North 
Carolina.  The  remainder  of  the  production  was  from  New 
Hampshire   and   eight   states   of  less   importance. 
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SYNOPSIS — The  finding  of  bonanza  gold  ore  in 
the  working  of  the  Boise-Rochester  company  and 
the  sdI ul ion  of  the  metallurgical  difficulties  of  the 
Altanta  Minis  Co.  have  brought  Idaho  gold  minimi 
into  greater  prominence.  Tin'  metallurgical  accom- 
plishments, while  not  so  sensational,  are  nunc 
conducive  to  the  permanence  of  the  district  as  •> 
gold  producer.  Amalgamation  recovers  15%  of  the 
gold.  Concentration .  roasting  and  leaching  bring 
the  final  recovery  to  92%,  which  gives  a  good 
profit  on  the  ore  available.  Of  the  silver  content, 
70%  is  recovered. 

The  recent  gold-ore  discoveries  made  on  the  property 
of  the  Boise-Rochester  Mining  Co.,  in  the  Atlanta 
district,  80  mi.  east  of  Boise  City  on  the  middle  Eork 
of  the  Boise  River,  are  of  unusual  interest  by  reason 
of  the  high  contents  of  the  ore  disclosed  and  the 
environments  in  which  it  has  been  found. 

Other  developments  and  advancements  of  the  past  year 
in  the  Atlanta  Mining  district,  however,  especially  in 
the  matter  of  ore  treatment,  are  of  more  real  importance 
than  the  bonanza  ore,  which,  while  of  a  sensational  nature 
and  fully  confirming  the  romantic  stories  of  the  early-day 
production  of  rich  ore  from  this  district,  as  far  as  is  now 
known  may  only  be  of  transitory  interest ;  but  the  milling- 
ore  development  and  the  ore-treatment  demonstrations 
recently  made  practically  insure  that  an  old  gold  camp 
can  come  back,  and  in  this  instance,  I  believe,  remain 
as  an  important  gold  producer  of  considerable  capacity. 

The  geology  of  the  Atlanta  district  is  covered  in  an 
old  bulletin  entitled  "A  Geological  Reconnaissance  Across 
Idaho,"'  by  George  H.  Eldridge,  which  was  published 
in  the  Sixteenth  Annual  Report  of  the  United  States 
Geological  Survey.  As  stated,  this  district  is  80  mi.  east 
of  Boise  and  about  the  same  distance  northeast  of 
Mountainhome,  both  on  the  Oregon  Short  Line  Ry.,  and 
is  connected  with  both  points  by  good  wagon  roads  over 
which  daily  auto  stages  an  1  light  motor  trucks  serve 
the  district.  This  road,  via  the  noted  old  gold  camp  of 
Rocky  Bar,  crosses  a  high  divide  at  an  elevation  of  S,000 
l't.  and  is  closed  to  vehicular  travel  for  nearly  six  months 
of  the  year.  The  Boise  River  road  from  Boise  City  by 
way  of  Arrow  Rock  Dam,  is  only  passable  for  light 
rigs,  but  is  on  a  water  grade  all  the  way  and  would  make 
the  camp  much  more*  accessible  with  improved  wagon 
road   construction. 

Developments  o\  the  Atlanta  Lode 

Atlanta  is  situated  well  within  the  great  eruptive 
granite  batholith  of  central  Idaho,  -10  or  50  mi.  from  its 
nearest  contact  lines  of  overlying  ancient  sedimentary 
formation.  The  entire  surrounding  region  i-  -i1 
gray  granite  or  quartz  monzonite  extensively  intruded 
by  dikes  of  igenous  rocks  up  to  200  ft.  in  width,  including 
fine  to  coarsely  crystalline  quartz  porphyry  and  qui 
bearing  syenite  porphyry,  together  with  some  smaller 
dikes  of  greenish-black  diabase  rock.  The  central  feature 
of  the  districts  mineralization  is  the  great  Atlanta  lode, 


•State  mine  inspector,  Boise.  Idaho. 


which  has  been  compared   in   power  and  persistency,  by 
some  of  the  older  authorities,  with   the  Con 
and  other  noted  ore  ,  ourses  of  the  west. 

1  a1    \\  li.it    I   believe  to  bi 

uorth-south   faull    marked   by   tin-  course  of   Montezuma 

Gulch    and    a    line    of    tm tain    -addle-.      It    strikes 

S   i0     W.  is  uearlj   vertical  with  a  dip  of  io  to   I 
the  southeast.    This  lod(  irface 

with  disintegrati  .1    gn  'merit 

of  aliout  1,000  ft.  .m  the  point  of  the  bighesi  a]  -  I 
form  ...   Atlanta    Mounta  oal  spur  of 

the  Sawtooth  Range,  two  miles  distant  and  about  2,000 
ft.  vertically  above  the  town  of  Atlanta,  which  h  situated 
on  the  mi. Idle  Boise  River  at  an  elevation  of  5,51 

From   v  :,  t]„.  |nl],,  nas  | ,,  0pened  ;1, 

short  inter  1  it    course  for  2y2  mi.  to  the  Ynba 

River,  beyond  which  its  cum  been  determined. 

Cor  :;,,   mi.  along  the  c se  of  this   great    lode  it   has 

been  extensively  rtopi  d,  di  ifti  d  and  di  1  loped.  The 
deepesl  point  of  pi  ne1  rat  ion  i-  on  the  Monarch  mine, 
which  i  onsists  of  a  vertical  shaft   600  th  sis 

well-developed  levels,  the  bottom  east  level  having  a  face 
depth  of  approximately  1,000  Et.  undei   the  bighesi  crest 

of  the  lode.    The  lode  is  a  strong  fault  fissure  fr 50  to 

lot)  ft.  thick  between  well-defined  talc  gouge  walls, 
slickensided  and  deeply  grooved  in  several  direction-. 
Its  matrix  consisl  ol  a  severel]  crushed  and  brec 
granitic  gangue  and  in  the  limited  outcrop  exposed  show.- 
an  irregular  stoekwork  of  crystalline  quartz  seams  with 
wall  bands  varying  from  .">  to  20  ft.  thick  of  decidedly 
shattered  bluish  quartz.  The  blue  color  is  '}w  to 
presence  of  finely  disseminated  ruby  silver  and  mixed 
sulphide  minerals  including  iron.  lead.  zinc,  copper, 
antimony,  arsenic,  argentite  ami  native  metals  of  both 
gold  ami  silver  verj  finely  divided  ami  affording  a  concen- 
trate representing  about  \" ,  of  Hie  volume  of  the  ore. 
This  lode  wa-  made  famous  in  the  late  60's  by  the 
shipment  of  crude  silver-gold  ore  which  tl Id  smelter- 
return  record   1 ks  show  ranged   from   $800  to  $1,000 

per  ton.    Th  dary 

silver  minerals  and  were  principally  derived  from  the 
shallower  levels  of  the  Buffalo  and  Monarch  mines,  with 
smaller  shipments  from  the  Pettit,  Last  Chame,  Minerva, 
Big   Lode   and    Tahoma    nunc-. 

The   Vein   System  at  Boisb-Rochestbb 

Striking  across  the  Atlanta  lode  with  a  course  X  i<>    W. 
there  exists  a  clo  parallel   fissures 

along   which    the    Big    I  I  and 

Minerva  mine-  were  the  I 

subsidiary    system  I3    parallel    veins   at    al 

,  intervals  • 
bodies  are  less  persistent   with   two  or  three  1 
than  in  the  main  lode.     The;. 

ler  than   the  lode  and  are  probably   faulted 
'hat    feature   is    not    fully   determined. 
An  extremely  phase  of  the  mini  r  1 

on  the  main  lodi  -t  workings  on  the  M 

mine,  is  the  persistent  occurrence  of  a  small  black 

e  main  ore  cour^ 
built  on  both  walls  of  the  dike  and  gives  the 


784 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  102,  No.  18 


of  being  later  than  the  black-dike  intrusion  which  may 
have  been  the  germinating  cause  of  the  ore  occurrence, 
as  I  have  pointed  out  in  several  other  important  instances 
in  Idaho  mine  development.  A  similar  small  basic  dike 
has  recently  been  disclosed  in  the  best  lower  level  stopes 
of  the  Boise-Rochester  company. 

The  deepest  development  on  the  main-lode  ore  course 
still  shows  occasional  patches  of  high-grade  ore.  The  ore 
upon  which  an  important  tonnage  can  be  figured  is  of 
about  $10  per  ton  value  and  shows  a  decided  increase 
of  gold  in  proportion  to  silver  as  depth  is  attained,  having 
a  present  ratio  on  the  Monarch  development  of  about 
tli ice-fourths  gold  and  one-fourth  silver  in  the  total 
contents.  Toward  the  east  end  of  the  lode  the  ratio 
of  gold  to  silver  on  the  Boise-Rochester  property  has 
always  been  higher  and  will  average  9  to  1. 

The    entire    length    of    the    main    lode    as    originally 
outlined   is   covered   by    the    patented   properties   of   the 
Boise-Rochester  Mining  Co..  the  Atlanta  Mines  Co.  and 
the  Atlanta  Gold  and  Silver   Mining   Co. 
.    Bonanza  Orb  Development  at  Boise-Rochester 

The  Boise-Rochester  Mining  Co.'s  property  extends 
from  the  east  end  line  of  the  old  Monarch  group  for 
2,700  ft.  to  Montezuma  Gulch,  where  the  lode  is  believed 
to  be  abruptly  terminated  on  a  big  fault,  as  the  texture 
of  the  granite  northeast  of  this  gulch  is  entirely  differ- 
ent and  other  topographical  features  indicate  a  fault  at 
this  point.  This  property  represents  a  reorganization  of 
the  Bagdad-Chase  company  holdings.  This  latter  com- 
pany was  a  former  extensive  operator  in  San  Bernardino 
County,  Calif.,  ami  about  ten  years  ago  purchased  the 
Pettit  group  of  claims,  which  at  that  time  had  an 
extensive  development  of  $10  ore  aggregating  about 
$1,000,000  in  gross  value  at  the  extreme  western  end  of 
the  group  adjoining  the   Monarch  showings. 

The  property  was  equipped  with  a  40-stamp  mill  and 
an  aerial  tramway  one  mile  long.  The  ore  proved 
decidedly  difficult  to  treat,  as  only  half  of  its  content 
was  amenable  to  plate  amalgamation  and  the  methods 
then  in  vogue,  of  concentration  and  cyaniding  the  con- 
centrates, gave  decidedly  unsatisfactory  results.  The 
enterprise  failed  to  pay  a  profit  and  was  shut  down  several 
years  ago  and  left  in  the  hands  of  a  caretaker.  A  little 
over  a  year  ago  a  privately  owned  half -interest  in  the 
extreme  east  end  claim  was  combined  with  the  Bagdad- 
Chase  property  and  a  reorganization  accomplished  under 
the  present  name. 

As  a  result  of  the  development  by  intelligent  concen- 
trated annual  assessment  work  on  these  claims  in  the 
lowest  adit  tunnel  at  the  east  end  of  the  group,  an 
entirely  new  shoot  of  ore  was  discovered  carrying  excellent 
mineral  that  varied  from  $4  to  $20  per  ton  and  averaged 
around  $12  per  ton.  The  mill  was  overhauled,  new 
motors  installed,  and  put  in  operation  to  the  extent  of 
20  stamps,  and  for  the  past  year  it  has  been  treating 
about  100  tons  of  ore  a  day  from  this  new  shoot,  which 
proved  to  be  500  ft.  long  and  from  5  to  15  ft.  wide.  At 
a  distance  of  100  ft.  above  this  lower  adit,  while  sloping 
up  on  this  orebody,  a  flat  fault  was  encountered  which 
displaced  the  ore  course  to  the  south  at  a  horizon  of 
about  10  ft.  below  another  old  crosscut  adit  higher  up 
the  mountain. 

After  recovering  the  vein  above  this  fault  displacement, 
it  was  found  to  contain  some  extremely  high  amounts 
of  gold.     It  has  now  been  drifted  on  for  300  ft.  to  a 


face  depth  of  about  180  ft.  and  shows  for  that  distance 
a  practically  continuous  pay  course  of  bonanza  value 
that  varies  from  a  mere  seam  up  to  10  in.  thickness  con- 
taining material  of  better  than  $1,000  a  ton  in  gold  with 
selected  hand  specimens  disclosing  bands  of  native  metal 
as  much  as  %  in.  thick.  The  vein  on  this  level  varies 
up  to  15  ft.  in  width  of  talcy  granitic  gangue  with 
irregular  black  bands  of  gouge  material,  a  subordinate 
quantity  of  crushed  quartz  and  occasional  segregations 
of  calcite  crystals  and  siderite  crystals,  the  latter  a 
definite  evidence  of  good  gold  values,  and  fortifies  the 
belief  of  the  origin  of  the  minerals  in  a  basic  end  phase 
of  the  granite  magma. 

The  richest  specimens  are  definitely  associated  at  this 
point  on  the  lode  with  a  soft  greasy  looking  noncrystalline 
black  mineral  that  was  thought  to  be  petzite,  a  telluride 
of  gold  and  silver,  but  the  company's  assayer  found  no 
reaction  for  tellurium  and  a  more  detailed  study  of  this 
particular  mineral  by  A.  G.  Van  Eman,  a  Boise  chemist, 
has  determined  it  to  be  a  complex  lead  mineral,  sulph- 
antimonide  and  sulph-arsenide  of  lead,  containing  fully 
50%  lead.  It  shows  no  crystal  form,  and  it  is  interesting 
to  note  that  some  of  the  richest  specimen  ore  occurs  on  a 
decided  movement  plane  in  the  vein  and  is  polished  like 
a  mirror  as  it  comes  out  of  the  vein,  the  native  gold 
occasionally  showing  through  the  polish  in  the  black 
mineral.  It  is  barely  possible  that  this  high-grade  ore 
may  be  localized  to  a  few  feet  above  the  horizontal  fault 
in  the  vertical  vein;  however,  it  ranges  along  the  vein 
from  the  portal  of  the  new  adit  tunnel  to  a  face  depth 
of  nearly  200  ft.,  :and  a  narrow  diagonal  fissure  a  few 
inches  thick  containing  $600  per  ton  is  now  being  drifted 
on  from  the  foot-wall  side  of  the  lode  toward  the  course 
of  this  new  ore  channel  at  a  point  400  ft.  farther 
west  on  its  strike  and  under  the  fault.  These  conditions 
combine  to  indicate  considerable  lineal  extent  and  depth 
to  this  high-grade  mineral,  and  from  present  appearances 
the  discovery  should  result  in  the  shipment  of  several 
carloads  of  bonanza  ore  besides  affording  a  continuation 
to  the  surface  of  the  large  milling-ore  shoot  shown  and 
of  much  better  grade  than  previously  handled. 

The  old  Bagdad-Chase  company  had  entirely  lost  faith 
in  the  enterprise,  and  the  new  developments  and  opera- 
tions are  to  be  credited  to  the  faith  of  local  operators 
and  local  capital  and  particularly  to  the  present  manager 
of  the  property,  Leo  J.  Falk,  a  young  business  man  of 
Boise,  who  was  personally  concerned  in  the  original 
transfer  of  the  property.  The  present  company  has 
carried  on  extensive  experiments  in  an  effort  for  better 
recovery  of  values  by  fine-grinding  and  cyaniding  the 
concentrates  raw  at  the  milling  operations,  has  made 
considerable  progress  along  this  line  and  is  now  experi- 
menting with  flotation  under  the  direction  of  George  J. 
Wyman,   Jr. 

The  Atlanta  Mines   Co. 

The  most  important  advancement  of  the  year  in  this 
district,  exceeding  in  permanent  value  the  rich  ore 
disclosure  on  the  Boise-Rochester  property,  has  been  made 
by  the  manager  of  the  Atlanta  Mines  Co.  This  property 
embraces  2,200  ft.  of  the  main  lode  to  the  west  of  the 
Boise-Rochester  .and  includes  the  most  important  area  of 
the  old-time  development  and  production  of  the  district, 
when  it  was  extensively  mined  under  the  separate  enter- 
prises known  as  the  Monarch,  Last  Chance  and  Buffalo 
mining  companies. 
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These  properties  were  acquired  and  consolidated  by 
T.  X.  Barnsdale,  of  Pittsburgh,  Penn.,  during  the 
Thunder  Mountain  boom  of  1  I  years  ago  and  have  Bince 
been  lavishly  supplied  with  capital  for  mining,  develop 
nieiil  and  milling  equipment.  During  these  years  the 
enterprise  has  been  in  charge  of  Daniel  Kirhv.  an 
experienced  Colorado  mining  operator  who  has  developed 
a  large  amount  of  primary  milling  ore.  estimated  at 
fully  500,000  tons  of  about  $10  a  ton  ore. 

While  developing  the  old  mines  to  greater  depth,  Mr. 
Kirhy  has  employed  some  of  the  beat  metallurgical 
talent  available  in  several  specific  attempts  to  treat  the 
ore  on  the  ground,  but  has  been  unsuccessful  beyond  an 
extraction  of  10  to  509!  of  the  contents.  These  milling 
efforts  embrace  amalgamation,  fine  concentration  and 
cyaniding,  succeeding  the  old  pan-process  method,-  em 
ployed  in  the  early  days,  which  proved  too  expensive  on 
the  primary  ores  available.  These  efforts  have  resulted 
in  the  accumulation  of  a  milling  plant  of  150  tons  daily 
capacity  which,  within  the  past  year,  lias  been  turned  to 
excellent  account  by  a  local  metallurgist,  Marcus  White, 
of  Silver  City,  Idaho,  who  in  conjunction  with  Mr.  Kirby 
is  now  operating  the  property  under  lease  on  dump  ores 
and  making  a  big  success  in  extracting  the  low-grade 
contents  available. 

Metallurgical  Difficulties  Overcome 

On  the  various  old  shaft  and  tunnel  dumps  that  repre- 
sent the  accumulation  of  low-grade  ore  from  which  the 
high-grade  shipping  and  milling  ore  has  been  carefully 
picked,  this  property  carries  at  the  surface  200,000  tons 
of  mineral  which,  on  elaborate  sampling  tests,  shows  an 
average  of  between  $4.50  and  $5  per  ton  in  gold  and 
silver  in  a  ratio  of  about  %  gold  to  y±  silver.  This 
extensive  resource  of  mined  mineral  is  now  being  treated 
at  the  rate  of  130  tons  a  day.  It  is  taken  from  the 
various  dumps  by  a  system  of  gravity  and  dragline 
haulage  to  the  main  aerial  tramway  head,  which  connects 
with  the  mill  on  the  Boise  River  two  miles  below  and 
affords  an  average  mill-feed   value  of  $4.50   per  ton. 

The  method  employed  is  grinding  the  ore  in  four 
5-ft.  Huntington  mills  with  a  combined  capacity  of  120 
tons  a  day.  The  pulp  is  discharged  through  30-mesh 
screens  onto  copper-plate  amalgamation  tables  which  re- 
cover 25%  of  the  contents  as  free  gold.  The  mixed 
sulphides  are  then  recovered  on  Johnson  vanners  at  a 
ratio  of  about  60  ton's  into  one  and  assay  from  $120 
to  $150  per  ton  in  gold  and  silver.  These  concentrates 
are  tiien  roasted  in  an  Edwards  mechanical-rabble  fur- 
nace 90  ft.  long  with  a  7-ft.  hearth,  3%  salt  is  added 
for  chloridizing  the  silver,  and  after  a  dead  roast  with 
cordwood  fuel,  the  sulphur  and  arsenic  contents  are 
reduced  to  a  small  fraction  of  lr,'  and  the  roasted  con- 
centrates leached  in  an  8-lb..  cyanide  solution,  resulting 
in  an  extraction  of  92%  of  the  gold  and  TO'/,'  of  the 
silver  in  the  concentrates,  at  a  total  cost,  for  this  separate 
treatment,  of  $7  per  ton  of  concentrates,  or  1 1 '  -c.  per 
ton  on  the  original  mill  feed.  This  is  the  most  complete 
recovery  of  values  that  has  ever  been  attained  in  the 
Atlanta  district  and  at  a  lower  cost  and  is  a  great  credit 
to  Mr.  White's  metallurgical  ability  in  solving  a  serious 
problem  of  ore  treatment  that  has  stood  as  a  bar  to  the 
profitable  utilization  of  the  extensive  ore  resources  that 
the  Atlanta  lode  mines  have  been  known  to  contain  for 
years.  Given  a  modern  crushing  plant  at  the  head  of 
this  mill,  of  the  Hardinge  or  Marathon  type,   for  fine 


grinding  and  dotation  cells  for  closer  concentrating  work, 
which  could  ,\  hite 

believes   he  can  ,  ,    ,,, 

3°0  '  a  recovery  of  metal  ,,,,  the 

''"I1  leve'  of  the  property  similar  to  what 

is   now   being   made   on    the    low-grade   dump   mat 
available,  wind,  is  being  handled  at  a  handsome  m 
1,1   I""111  at  this  time;  and  it  seems  likely,  from  pi 
demonstrated    n  suite,  thai    the  Atlanta   Mini      I 
be  shortly   transformed   into  one  of  the  important  gold 
producers   of   the   west    and   thai    Mr.    KJrby'a  and    Mr. 
Barnsdale's  faith  in  the  deposits  of  the  distrid   will  be 
amply  justified  with  profit-sharing  results. 

The  recenl    mi 
been  intelligent!}    bandied,  with  an  elaborate  system  of 
daily  sampling,  mapped,  disclosing  bodies  of  mineral  up 
to  tO  ft.  in  thickness  of  $8  to  $10  ore  that  e    ■  ■  ma 
evidences  of  the  basis  of  a  big  gold-producing  operation 
of  lasting  character. 


Secoiadlatpy  Mettavls  aim  fl<9]15 

The  quantities  of  metals  recovered  in  L915  from 
metal,  sweepings,  skimmings  and  drossi  ecently 

been  report'  ,1.  1'.  Dunlop,  of  the  United  9 

Geological  Survey.  Bis  report  gives  the  estimated  produc- 
tion of  secondary  copper,  zinc,  lead,  tin,  antimonj  and 
aluminum,  the  total  ralue  of  the  recovery  amounting  to 
more  than  $1  1  1,000,000,  exclusivi  of  the  value  of  old  iron, 
steel,  platinum,  nickel,  gold,  Bilver  and  other  m 
According  to  this  report,  it  is  not  the  large  manufacturer, 
but  the  individual  housekeeper  and  the  small  trade-man 
who  are  responsible  for  the  opinion  that  the  inhabit 
of  the  United  States  are  the  most  wasteful  in  the  world. 
As  an  example  of  metal  waste  which  appears  small  and 
unimportant,  it  is  stated  that  probably  not  one-tenth  of 
the  tin  or  other  foil  made  is  cm-v  re-used,  though  such 
foil  can  be  made  only  from  the  purest  metal. 

In   L915  dealers,  smelters  and  refiners  handling  « 
metals  were   more   prosperous   than   ever  before,     Many 
consumers,  who  formerly  had  always  used  virgin  m 
found   it  necessary  or  advisable  to  buy  scrap  material. 
The  result  was  an  increased  demand  Eor  the  latter  and  also 
-Mine  improvement  in  methods  of  handlh  i  •tarn 

a  higher  grade  of  product. 

Assuming  that  remelted  brass  had  an  average  contenl 
,,f  ;o< ,  ,  opper,  the  total  recovery  of  secondary  copper  was 
196,181  tons,  of  w 

refining  primary  metals  and  the  balance  by  plants  treating 
only  secondary  materials. 

The  reports  show  that  the  railways  utilized  in  their  own 
shops  and  foundries  more  than  13,000  tons  of  bras-,  in 
addition  to  850  tons  ol  opper 

in  alloys  other  than  bras-. 

Secondary  lead  recovered  in  1915  amounted 
tons.    The  total  i'  1914  was  aboul   1  7,800  tons. 

ar,(l    tl  i"   alloys  more   than    10,700   tons,   the 

-  on  in   railroad    I 
and  manufacturing. 

ding  that  in  brass,  amo  a  I 
al  to  v>' ,  of  the  | 
of  primary  spelter  in  the  United  State-. 

!>  rod  net  ion   increased  from 
short  tons  in  1914  tons  in  1915, 

being  recovered  in  a 
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Secondary  tin  recovered  in  1915  was  equal  to  about 
24%  of  imports  as  metal  or  oxide,  being  13,650  tons  as 
compared  with  12,447  tons  in  1914.  The  metal  recovered 
as  tin  was  5,250  tons  and  that  in  alloys  and  chemical 
compounds,  8,400  tons.  The  latter  includes  the  tin 
content  of  products  made  from  clean  tinplate  scrap, 
consisting  mainly  of  tin  chloride  with  some  oxide,  etc. 

Secondary-aluminum  recovery  in  1915  amounted  to 
8,500  tons,  as  compared  with  4.522  tons  in  1914.  Of  this 
2,800  tons  was  recovered  in  alloys,  mainly  of  92%  alum- 
inum and  8%  copper.  The  increase  in  quantity  of  sec- 
ondary aluminum  in  1915  is  said  to  be  due  to  the  use  of 
old  castings  in  automobile  manufacture. 

Recerat  ILf&Iboip  IL©@ssla.tla©!Hi 

Walker  D.  Hines,  chairman  and  general  counsel  of 
the  Atchison,  Topeka  &  Santa  Fe  Railroad  Co.,  addressed 
the  annual  convention  of  the  Investment  Bankers'  Asso- 
ciation of  America,  Oct.  4.  on  "The  Needs  and  the  Op- 
portunity of  the  Railroad  Situation."  In  this  address 
he  gave  an  excellent  and  concise  summary  of  recent  events 
and  legislation  that  have  led  up  to  the  present  dangerous 
situation  in  the  economics  of  the  United  States.  Mr. 
Hines  said : 

In  July,  1914,  the  locomotive  engineers  in  the  territory 
west  of  Chicago  and  the  Mississippi  River  made  demands  tor 
increased  wages  and  more  favorable  working  conditions.  The 
railroad  companies  made  counter  demands  for  the  modification 
of  various  working  conditions  which  they  regarded  as  unrea- 
sonably favorable  to  the  engineers.  The  railroad  companies 
offered  to  submit  both  sets  of  demands  to  arbitration  under 
an  act  of  Congress  which  had  been  passed  the  year  before 
with  the  approval  of  the  railroad  brotherhoods.  The  engineers 
refused  to  arbitrate  the  demands  made  by  the  railroad  compan- 
ies and  said  they  would  strike  unless  the  arbitration  was  con- 
fined to  their  own  demands.  President  Wilson  intervened  and 
urged  the  railroad  companies  to  avert  a  strike  by  confining  the 
arbitration  to  the  points  which  the  engineers  were  willing  to  ar- 
bitrate. The  railroad  companies,  out  of  deference  to  the 
President,  yielded  to  this  unreasonable  position.  Here  the 
country  was  face  to  face  with  a  railroad  strike  which  threat- 
ened to  tie  up  transportation  throughout  the  West:  the  ar- 
bitrary position  of  the  railroad  brotherhood  was  clearly  dis- 
closed; and  the  support  which  that  position  received  paved  the 
way   for  still  more  arbitrary   action   in   the   future. 

But  despite  this  impressive  warning  as  to  the  arbitrary 
methods  of  the  brotherhoods  and  as  to  the  resulting  public 
menace.  Congress  took  no  action  to  protect  the  public.  On 
the  contrary,  about  two  months  later  legislation  was  adopted 
which  seemed  designed  to  remove  the  lid  entirely  and  to  give 
railroad  unions  and  other  unions  still  more  power  and  to 
make  the  nation  still  more  defenseless.  This  legislation  was 
the  Clayton  act,  which  was  approved  by  the  President  on 
Oct.  15,  1914.  Sections  6  and  20  of  that  act  were  inserted  by 
way  of  compliance  with  the  demands  of  the  labor  unions. 
Section  6  may  be  construed  to  provide  that  the  existence  and 
operation  of  labor  unions  and  the  action  of  their  individual 
members  shall  not  be  deemed  restraints  of  trade  under  the 
Anti-Trust  act.  Section  20  may  be  construed  to  provide 
that  strikes  shall  be  regarded  as  lawful  no  matter  how  un- 
reasonable their  purpose  or  theijr  method.  The  prevailing 
opinion  seems  to  be  that  these  sections  deprive  the  Govern- 
ment of  any  means  whatever  to  prevent  conspiracy  to  re- 
strain commerce  through  a  railroad  strike,  no  matter  how 
widespread  the  strike  or  how  unreasonable  the  motive  which 
actuates  the  strike. 

.Mr.  Hines  declared  these  were  the  things  which  "em- 
phasized and  increased  the  power  of  the  railroad  labor 
unions  and  encouraged  them  to  their  climax  of  arrogance, 
which  came  last  August."     Continuing,  he  said: 

Under  the  law  as  it  seems  to  be  construed  by  the  Govern- 
ment, the  country  has  no  voice  whatever  in  preventing  or 
postponing  a  railroad  strike,  no  matter  how  widespread  it  may 
be  or  how  arbitrary  the  leaders  of  railroad  labor  may  be. 
The  result  is  that  until  there  shall  be  some  general  remedial 
legislation,  the  railroads  are  left  in  a  position  which  is  full 
of  danger  to  the  public  and  full  of  discouragement  to  pros- 
pective   investors   whose   capital    ought    in    the    public    interest 


to  be  used  in  the  further  development  and  improvement  of  the 
railroads.  Since  the  Government  is  unable  to  get  the  rail- 
road unions  to  do  anything  they  do  not  "want  to  do,  the 
whole  pressure  of  the  Government  is  exerted  to  get  the  rail- 
roads to  concede  whatever  the  unions  insist  upon.  When 
Executive  pressure  fails,  then  Congress  seeks  to  grant  by 
hurried  legislation  what  the  labor  unions  demand.  If  such 
legislation  proves  constitutional,  the  railroads  must  try  to 
shift  the  burden  to  the  public,  and  to  do  this  must  get  the 
approval  of  the  Interstate  Commerce  Commission,  and  to  some 
extent    of   state    railroad    commissions. 

The  continuance  of  such  a  condition  is  a  menace  to  the 
soundness  of  present  and  future  railroad  securities,  because 
if  railroad  revenue  is  thus  put  at  the  mercy  of  the  railroad 
unions,  no  one  can  have  confidence  in  the  ability  of  the  rail- 
road companies  to  continue  to  earn  sufficient  net  income  to 
pay  interest,  rentals,  and  dividends  and  to  provide  the  annual 
surplus  necessary  to  protect  railroad  credit. 

Of  course  there  will  be  and  must  be  consideration  of  this 
matter  by  Congress  until  some  method  can  be  found  for 
the  settlement  of  these  controversies  in  a  legal  and  orderly 
way  in  accordance  with  the  rights  of  all  parties  concerned. 
But  I  wish  particularly  to  emphasize  that  no  such  law  can  be 
passed  except  over  the  opposition  of  the  railroad  brother- 
hoods; for  they  have  declared  in  the  most  unqualified  manner 
that  they  will  oppose  any  law  which  seeks  to  provide  for  an 
official  investigation  of  the  merits  of  a  dispute  before  a  strike 
can  take  place  and  will  oppose  any  other  law  through  which 
the  Government  would  interfere  in  any  way  with  the  un- 
restricted freedom  of  railroad  labor  to  strike  whenever  it  sees 
fit.  When  you  consider  the  past  record  of  Governmental  com- 
pliance with  the  "wishes  of  union  labor,  you  will  realize  that 
it  is  not  going  to  be  an  easy  thing  to  get  the  necessary 
remedial  legislation  when  that  will  be  violently  opposed  by 
union  labor.  We  must  expect  the  labor  unions  to  use  in  the 
future  all  the  political  power  they  can  command  just  as  they 
have  done  in  the  past. 

F<o>s=©Sjg>ira  Ts*sidl©  Se&  Copper 

Exports  of  copper  from  the  United  States  in  August 
are  reported  by  the  Department  of  Commerce  as  below, 
in  pounds : 

Ore  and  concentrates,  contents 405.717 

Unrefined,    blister   copper,    etc 2s, 460 

Refined    bars,   etc 64,15S,773 

Plates  and   sheets SSI. 649 

Wire    1,734.701 

Total   copper,   lb 67.2u9.300 

The  weight  of  ore  exported  in  August  was  5,071  tons; 
of  concentrates,  527  tons. 

Imports  of  copper  into  the  United  States  in  August 
are  reported  by  the  Department  of  Commerce  as  below, 
in  pounds : 

Ore  and  concentrates,   contents 15,539,695 

Matte,    contents    973,156 

Unrefined,   etc.,  in   bars,  pigs,  etc 26.6-M.s96 

Old,  etc.,  for  remanufacture 579.177 

Composition  metal,  copper  chief  value 146,934 

Total    copper,    lb 43.S90.S57 

Actual  tonnage  of  copper-bearing  material  imported  in 
August  was  40,916  tons  ore,  18,896  tons  concentrates  and 
1,117  tons  matte. 

m 
MairaHEa^  ana  Srmdlagi  Sim  fl^HJ) 

The  Chief  Inspector  of  Mines  in  India  has  just  issued 
his  animal  report  of  1915.  In  addition  to  information 
regarding  persons  employed,  accidents,  health  and  sanita- 
tion, the  following  figures  of  output  are  given:  Mica. 
24,063  cwt.;  manganese,  378,172  long  tons;  gems,  251,- 
449  carats:  gold,  24,320  oz. ;  copper,  8,010  long  tons; 
wolfram,  39,432  cwt. 

It  should  be  noted  that  this  report  does  not  give  a 
complete  review  of  mining  in  India,  but  confines  itself 
to  those  mines  and  quarries  coming  under  the  scope  of 
the  Indian  Mines  Act  of  1901,  which  excludes  workings 
that  are  shallower  than  20  ft.  The  complete  figures  are 
sriven  in  the  records  of  the  Indian  Geological  Survey. 
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iiii;r:     ' 


Sdreenaniag  Iri<o>clrS.  irVoinm  IIs»©Ea  Qb=«? 

By  L.  A.  Rossman* 

One  of  the  problems  which  confronts  the  mining  opera- 
tor is  the  removal  of  the  rock,  or  taconite,  Erom  iron  ore. 
In  mam-  of  the  ore  deposits  on  the  Mesabi  Range  this 
rock  is  found  in  what  are  called  "horses,"  constituting 
enormous  pillars  throughout  the  whole  deposil  or  form- 
ing horizontal  or  dipping  strata  of  varying  thicknesses 
with  ore  between.  At  the  Susquehanna  mine,  an  openpit 
property  of  the  Rogers-Brown  company  at  Hibbing,  taco- 
nite appears  intimately  mixed  with  the  ore.  If  the  prop- 
erty were  being  worked  underground,  this  rock  would  be 
picked  out  and  left  in  the  workings.   In  the  openpit  method 


SUSQUEHANNA    SI 


HREENING    PLANT    TX    COURSE    OF 

CONSTRUCTION 


of  the  Mesabi  Range,  the  elimination  process  has  former- 
ly been  to  pick  out  the  ore  by  hand  from  in  front  of  the 
shovel,  where  it  is  loaded  into  dump  cars  and  hauled 
away.  This  is  a  very  arduous  and  expensive  operation  and 
the  Rogers-Brown  company  has  put  into  use  another 
method — that  of  passing  the  ore  and  taconite.  just  as  it 
comes  from  the  ore  bank,  through  a  screening  plant. 

The  process  used  is  simple.  The  plant  structure,  which 
".i-  completed  this  summer,  is  of  steel,  the  building  being 
26  i'i.  wide.  |n  ft.  long  and  51  ft.  high.  The  ore  is 
brought  on  a  trestle,  shown  in  the  accompanying  illustra- 
tion, to  the  top  of  this  building  in  12-yd.  automatic 
air-dumped  cars.  They  are  pushed  in  ahead  oi  a  I mo- 
tive that  can  handle  five  of  them  on  the  -1!2'<  grade  on 
which  the  approach  is  laid.  The  ore  is  dumped  Erom 
cars  onto  grizzlies  formed  by  standard  85-lb.  rails  set  on 
30-in.  centers.  The  great  rock  chunks  that  rest  on  top 
of  these  grizzlies  are  broken  up  anil  fall  with  the  rest 
of  the  material  into  a  large  steel  bin,  which  will  hold 
six  of  the  dump  cars  of  ore.  The  ore  then  passes  through 
the  bottom  of  this  bin  into  the  screen,  its  passage  being 
regulated  by  means  of  a  gate  and  feeder.  The  screen  onto 
which  the  ore  passes  is  circular.  60  in.  in  diameter  and  '.'  I 
ft.  long.  It  much  resembles  the  trommel  found  in  con- 
centrating plants,  except  that  its  diami  ter  is 

•Grand  Rapids.  Minn. 


throughout  its  whole  length  and  the  incline  is  Becured  by 
setting  the  supports  at  an  angle.    This    i  1-, 

"■  Q.  diameter.     The 

i  -e  perforations  into  the  bin,  from 
which  o  the  cars,  while  the  rock  ov< 

discharges  into  chutes,  Erom  which  it  is  fed  into  dump 
arried  to  Hi  .It  will  thus  be 

*  reen  is  fine  and  light, 
though  not  as  fine  as  thai  which  characterizes  the  washed 
product.     From  the  shipping 
ore  into  cars  is  controlled  by  arc  gates. 

•\   motor  of  only   30   hp.  supplies  all   the   power   re- 
quired.    The  machinery  is  all  of  Allis-Chalmers  m 
failure  and  the  structural  work  was  done  by  the 
Bridge  Co.     This  is  the  first  season  in  which  this  plant 
has  been  operated.     A.1  I  of  the  ore  from  one 

:    shovel    i-  by   this   method. 

Fifty-live  Pi-ton  cars  of  the  product  have  Keen  handled  in 
in  hr..  together  u  ith   ten    16-  rock   and 

The  capacity  of  the   planl    is   thus 
for  the  openpit.     While  the  plain  isidered  an 

experiment,  results  are  said  to  be  i  The 

success  of  the   undertaking  means   much   not   only   to   tin- 
individual  mining  comp.  >se  on  the  Range. 


TEMree  Types  of 
Hiras&gilla 


>5Jl=>IFiii?ecil  Koaleir 

nm  /Arazoiraa 

Three  diffei ei  if  boiler  installations  u- 

fuel  attrai  ti  ition  of  A.I.M.E.  members  visiting 

Arizona   in   September.     The   installations,   though   di- 


ne.  1.    OIL-FIRED   BOILERS  AT  THE  COPPER  QUEEN 

similar  in  man)  rprisingly  uniform 

-.    results.     1  -  the  boiler-house  interior  at 

i 

pany  at  Bis  "  efficiency  • 

stated    as    81.29%.      Economizers    were    u~r,}.      i 

shows    a    similar    installation    at    the    I- 

bouse  at  Miami,  Ariz.,  where  an  efficiency  of  from 

shows  the  u  si 
Junction  power  house  of  the   Calumet  &   Arizona  com- 
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pany,  near  Lowell,  in  the  Bisbee  district.  These  are  old- 
boilers,  Scotch-marine  type,  and  have  been  moved  many 
times,  having  the  advantage  that  on  such  occasions  there 
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FIG.    3.    CALUMET    & 


ARIZONA    OIL-FIRED    SCOTCH 
BOILER 


is  no  large  amount  of  brickwork  to  be  torn  down  and  re- 
placed. This  plant  gives  an  operating  efficiency  of  from 
75  normal  to  83.5%  maximum. 

Dust  Prevention  About  Mine  Plants  or  other  industrial 
works  is  necessary  for  the  health  of  the  workers  if  for  no 
other  reason.  The  dust  losses  of  ground  products  is  con- 
siderable and  often  of  considerable  value.  The  obscuring  of 
lights  by  dust  is  another  injurious  factor.  To  reduce  dust 
losses  in  a  large  steel  plant  the  raw  materials  entering  the 
plant,  iron  ore,  and  limestone  are  first  sprinkled.  The  cars 
containing  the  material  are  run  onto  a  siding  over  which  a 
sprinkling   system   is   installed. 


T&ae  Ti©g|a  IHIeadlfiipairime 

A  headframe  similar  in  design  to  those  used  by  the 
Oliver  Iron  Mining  Co.,  but  made  of  timber  instead  of 
steel,  is  in  use  at  Chisholm,  Minn.,  on  the  property  of 


DETAILS   OF  THE   SHEAVE   WHEEL   AND   BEARINGS 


Fro.  2.    OIL-FIRED  BOILER   INSTALLATION  AT  THE  \f 

INTERNATIONAL    SMELTERY 


k--'---23 >J 

CONSTRUCTION    OF    THE    HEADFRAME 

the  Shenango  Furnace  Co.  It  is  set  over  a  single-skip- 
way  shaft  and  was  built  from  material  on  hand.  Timber 
to  the  amount  of  25,000  ft.  b.m.  was  used,  together  with 
the  necessary  ironwork  and  bolts,  as  shown  on  the  accom- 
panying details.  The  total  cost  of  this  headframe  was 
$2,300. 

U'Eadleipgs'tDtmEtidl  Mnua©  IR@§ctis©  C^a" 

The  Illinois  Zinc  Co.  has  done  much  to  provide  for 
the  comfort  of  its  employees.  One  of  the  latest  im- 
provements designed  by  J.  A.  Ede,  the  consulting  mining 
engineer  of  the  company,  described  by  Gaston  Libiez  in 
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('mil  Age,  Oct.  14,  1916,  is  a  stretcher  car  by  which 
injured  nien  may  lie  brought  in  comfort  ami  without 
jolting  tn  the  surface.  The  desigD  i-  quite  simple — a 
skeleton  mine  truck  supporting  carriage  springs  t<>  which 
a  box,  in  which  the  stretcher  i<  placed,  i-  secured. 

The  first  car  of  this  type  was  constructed  at  the  Deer 
Park  mine,  southeast  of  La  Salle.  Another  will  he  built 
at     Peru    and    used    at    tlir    mines    at    that    place.      A    bos 
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UftaHnznn&g  Old  Candle  Boses 

At    8 

ber  of  different   I  drills  were  in  constant 

and  of  two  of  tl  i    were  three  sizes  ea<  h. 

were  broken   at    Frequent    intervals,   it   was 
ii  v  to  keep  quite  .In  addition  to 

the  regular  stock  of  mine  supplies,  Buch  as  pipe  fittings 
ranging  from  >  ,  in.  up  to   I  in.  and  all  the  rest  of  the 
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Bottom    of    Car 

DETAILS   OF   CONSTRUCTION   OF   THE   CAR 


is  slung  from  the  truck  portion  of  the  car.  In  this  will 
be  kept  bandages,  salves  and  stimulants  and  a  lungmotor. 
The  car  will  be  kept  in  a  dry  place  specially  provided  for 
the  purpose.  This  place  will  be  at  some  point  near  the 
face  of  the  workings. 

The  cost  of  the  car,  including  all  labor  and  material, 
was  $80;  the  length  over  all  is  8  ft.,  the  width  2  ft.  8  in., 
and  the  height  of  the  box  12  in.  The  bill  of  material 
is  as  follows : 

Lumber: 

2  pieces  4x6  in.  by  S  ft.  long,  yellow  pine. 

2  pieces  2x12  in.  by  7  ft.  S  in.  long,  yellow  pine. 

1  piece  2x10  in.  by  7  ft.  S  in.  long,  yellow  pine. 
4  pieces  2x6  in.  by  2. ft.  S  in.  Ion:,-,  yellow  pine. 
4  pieces  2x8   in.  bv  2  ft.  S  in.   long.  oak. 

2  pieces  2x4   in.   by  S   ft.  long,  yellow   pine. 

4  pieces  1x12  in.  by  7  ft.  8  in.  long,  yellow  pine. 
2  pieces  1x12  in.  by  2  ft.  8  in.  long,  yellow  pine. 
1  piece  1x10  in.  by  7  ft.  S  in.  long,  yellow  pine. 

Iron  and  Bolts: 

60  %xl%-in.  carriage  bolts. 
40  %x4%-in.  carriage  bolts. 
35  ^x9-in.  carriage  bolts. 
20  %x3-in.  carriage  bolts. 
10  %x3-in.  carriage  bolts. 

1  piece   %x4-in.  iron  8  ft.  long. 

2  pieces   %x4-in.   iron   20   ft.   long. 

10  pieces    14  xl  'i -in. -iron   14  ft.  long. 
2  pieces   V&x2-in.  iron  30  ft.  long. 

5  No.    %-in.  cut  washers. 
10  No.   %-in.  cut  washers. 

1    %-in.  chain   in  three  lin.ks,   21    in.   long. 

1  1-in.  pin,  8  in.  long,  with   12  in.  of   '^-in.  chain   attaonea, 
to  go  with  car  to  couple  with  4  common  two-leal 
springs  made  out  of  %xl%-in.  spring   steel;  length  over 
all.  3  ft.;  distance  between  springs,  i  In. 

1  set  of  14-in.   diameter  car   wheels. 

2  2-in.  standard  axles,  3-ft.  1-in.  gage. 


Siberia  Is  to  Have  Large  steel  Works— The  plan,  as  a  result 
of  a  recent  meeting  between  representatives  of  the  Russian 
Government  and  of  the  iron  industry,  is  to  raisi  a  capita]  of 
20.000,000  rubles,  the  interest  to  be  guaranteed  to  the  banks 
subscribing.  The  government  is  to  lease  the  district  of  Kus- 
nezk,  where  the  works  are  to  be  located,  to  the  company  for 
60  years,  the  company  to  supply  a  fixed  tonnage  of  rails  ami 
other  railroad  material  yearly  at  current  prices.  This  distric 
has  coal  and  iron  deposits,   the  iron  ore  being  of  high  grade. 


daily  aecessities,  this  made  the  task  of  storekeeper  no 
sinecure;  especially  in  consideration  of  the  fact  that  he 
.1  expected  simultaneously  to  fill  two  other  impo 
positions.  The  various  items,  from  piston-ring  springs 
to  saw  tiles,  were  spread  out  on  shelves  in  the  lower  part 
of  the  crusher  building,  the  room  being  narrow  and  long. 
In  an  unused  corner  a  pile  of  empty  candle  boxes  ac- 
cumulated in  a  haphazard  fashion,  and  the  dusl  from 
the  mill-feed  bins  sifted  down  as  the  vibration  <>f  the 
machinery  jiggled  thin  ice.     Various  empl 

drifted  in  mom  and  then,  helping  themselves  to  difl 
supplies  and  when 

some  particular  item  was  exhausted   from  the  -took. 

A  little  ambition  and  overtime  work  brought  about  a 
slight  change.  The  (audio  boxes  were  stripped  of  super- 
fluous nails  and  arranged  in  tiers  in  a  smaller  room  at 
one  end  of  the  building.     Small  i  I  nailed  here 

and   there   to   prevent    shifting  or  toppling   forward.      To 
eai  Ii  size  of  each  type  of  drill  a  vertical  tier  was  ass 
oth,  ,  ected    for    pipe    fittings    and    the    like: 

tl„.  heavier  parts  being  placed  in  the  lower  boxes,  while 

arranged  in  cigai 
the  candle  boxes.    When  complete,  the  general  effect  was 
Iike  a  :  ional  bookcases  in  a  library.     Tic 

the  small  room  9  ombined  with  the  prc- 

■  n  afforded  by  the  individual  reduced  the 

accumulation  of  dust  to  a  minimum. 

.  Log  one  gi 
inventory  was  made.     When  this  n 

'n.illv   on    hand   was   found    to    ; 
iretii  al  -took  showed  le 
ade  out  1 
011  th  material  received  ai    ' 
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Fas'©  Hs^dltrsiEsft  Usedl  aft  MSatnal 

At  tho  Miami  Copper  Co.,  Miami,  Ariz.,  a  novel  fire 
hydrant  has  been  devised  which  obviates  many  disad- 
vantages of  the  old-time  hydrant  with  hose  and  coupling. 
These  hydrants  are  placed  so  that  any  fire  will  be  within 
range  of  one  or  more.  The  universal  joint  formed  by  the 
elbow  being  loose  on  the  riser  and  the  nipple  carrying 


"MONITOK    FIRE   HYDRANT"   AT   MIAMI,   ARIZ. 

the  angle  nozzle  connection  being  loose  in  the  elbow 
allows  the  stream  to  be  turned  in  any  direction.  No 
hose  is  used.  The  nozzle  is  eylindrically  bushed  so  that 
a  solid  stream  is  thrown.  These  hydrants  are  cheaply 
and  quickly  made  and  fill  the  requirements  perfectly. 
They  look  like  young  hydraulic  giants. 


Effect  of  Tin  on  Mechanical  Properties  cf  Steel  has  just 
been  reinvestigated  by  J.  E.  Stead,  and  reported  on  at  the 
autumn  meeting  of  the  Iron  and  Steel  Institute.  His  results 
apparently  show  that  0.1%  Sn  produces  an  increase  in  maxi- 
mum stress  of  1.4  tons  and  a  decrease  in  elongation  of  0,S%. 
Doctor  Stead  thinks  it  doubtful  whether  0.05%  Sn  would 
have  any  material  effect  on  the  properties  of  structural  steel. 
or  that  the  use  of  10  to  lo'/c  of  detinned  scrap  in  steel  for 
forgings,  rails  or  plates,  but  they  show  that  tin  in  sensible 
quantity  must  be  avoided,  as  it  tends  to  make  steel  difficult  to 
roll  and  hard  and  stiff  when  in  the  heated  state.  Research  is 
urgently  required  to  determine  the  effect  of  small  quantities 
of  tin  owing  to  the  large  quantities  of  detinned  scrap  which 
will   soon   be   available   for   steel  making. 


vus©  ©ir  i^otrotms  isouitofflms  nsa 
FEoftafticDim  CeHJls 

In  a  description  of  the  history  of  the  flotation  process 
at  Inspiration,  Ariz.,  read  at  the  Arizona  meeting  of  the 
American  Institute  of  Mining  Engineers,  Dr.  Rudolph 
Gahl  described  the  experiments  made  on  porous  bottoms 
for  pneumatic-flotation  cells.  Dr.  Gahl  points  out  that 
the  porous  bottom  is  one  of  the  most  essential  parts  of 
the  bubble-column  type  of  flotation  machine.  The  ex- 
periments made  at  Inspiration  indicated  that  one  of  the 
principal  difficulties  was  the  tendency  of  the  pores  of  the 
filtering  medium  to  contract  gradually  under  use  and 
therefore  to  retard  the  passage  of  air  through  them. 
This  tendency  appeared  to  be  more  pronounced  in  the 
solid  bottoms  used  with  the  Flinn-Towne  type  of  ma- 
chine than  with  those  using  the  textile  bottoms,  although 
the  tendency  was  apparent  even  there.  It  was  at  first 
supposed  that  the  choking  was  due  to  the  dust  that  might 
be  carried  by  the  air  admitted  below  the  bottoms,  which 
might  settle  in  the  pores  and  reduce  their  area.  A  can- 
vas blanket  will,  after  a  certain  length  of  service  as  a 
porous  medium,  show  rings  and  spots  of  dark  color  oppo- 
site the  air  inlets,  indicating  a  deposition  of  dust  particles. 

In  order  to  investigate  the  influence  of  such  spots  on 
the  air  passage,  round  disks  were  cut  from  a  Callow 
blanket  that  had  been  used  for  some  time,  and  their 
character  was  investigated  by  using  them  as  porous  bot- 
toms in  a  glass  tube  standing  in  a  vertical  position.  Air 
under  pressure  could  be  applied  to  an  air  chamber  under 
the  disks  and  the  air  passing  through  the  material  could 
be  measured  by  a  gas  meter.  The  air  discharged  through 
the  material  gives  a  measure  of  its  porosity.  It  was 
found,  through  these  tests,  that  the  darkest  spots  were 
not  the  points  of  lowest  porosity — those  farthest  away 
from  the  air  inlet  showing  the  greatest  tendency  to  choke. 
An  explanation  of  this  surprising  behavior  seems  to  be  in 
the  fact  that  the  blanket  is  more  thoroughly  agitated  near 
the  air  inlet,  while  the  more  distant  parts  are  compara- 
tively quiet.  Incrustations,  due  to  the  presence  of  soluble 
salts  in  the  water,  in  conjunction  with  fine  slimes,  always 
form  to  a  greater  or  less  extent  in  the  top  layer  of  the 
blanket.  Agitation  opposes  this  formation,  thus  allowing 
the  quieter  parts  to  be  more  completely  covered. 

Through  this  reasoning  it  was  concluded  that  a  solid 
porous  material  is  not  as  suitable  for  a  diaphragm  as  the 
textile  material  if  a  bottom  of  long  life  is  required. 
This  conclusion  seems  to  agree  with  the  experience  of 
everyone  who  has  experimented  in  the  matter.  Carborun- 
dum tubes  and  stones  have  been  tried  and  abandoned, 
most  operators  returning  to  the  textiles. 

It  appears  to  be  a  necessary  condition  for  serviceable 
flotation-cell  bottoms  that  they  be  of  a  flexible  nature. 
The  4-ply  canvas,  stitched  every  half-inch  or  so,  with 
which  Callow's  first  cells  were  equipped,  seems  to  answer 
the  purpose  well.  To  keep  it  in  good  condition  and  free 
from  incrustations  it  has  to  be  cleaned  frequently.  This 
is  done  by  dipping  an  iron  pipe,  connected  with  the  water 
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hose,  into  the  compartments  and  sweeping  the  canvas 
bottom  with  the  jVt  of  water  discharging  from  the  lower 
end  of  the  pipe. 


In  the  concentrating  mill  of  the  Old  Dominion  a1  Globe, 

Ariz.,  an  ingenious  method  of  making  a  pipe  e lection 

at  an  angle  without  the  use  of  special  fittings,  which  co  I 
money  and  require  time,  was  devised  as  shown   in  'the 


A  WOODEN'  ODD-ANGLE  PIPE  FITTIN'i; 

sketch.  By  simply  cutting  a  wooden  wedge  to  lit  snugly 
between  the  flanges,  drilling,  boring  and  trimming  the 
outside  and  using  the  customary  holts  and  gasket-,  a 
perfectly  tight  and  satisfactory  job  was  secured. 


Frank  F.  Wagner,  of  Denver,  has  invented  an  im- 
provement in  hydraulic  concentrators  or  classifiers,  which 
was  granted  patent  No.  1,193,9.33  on  Aug.  8,  1916.  The 
object  of  the  invention  is  to  provide  a  concentrator  in 
which  the  metallic  minerals  may  be  separated  from  the 
gangue  by  the  action  alone  of  an  upwardly  directed  cur- 
rent of  water  or  oil  and  to  separate  the  metallic  minerals 
into  different  grades,  varying  in  specific  gravity.  This 
is  accomplished  by  the  employment  of  a  number  of  tanks, 
preferably  cone-shaped,  having  their  smaller  extremities 
lowermost.  Each  of  these  tanks  is  provided  with  a  trough 
at  the  top  to  receive  an  overflow,  which  carries  gangue 
or  uneleaned  minerals,  as  may  In'  required  and  according 
to  the  adjustment  of  the  apparatus. 

Referring  to  the  illustration,  the  apparatus  consists  of 
a   bottom   tank,  preferably  cylindrical   in   shape,   and   a 
series  of  cone-shaped  tanks  forming  a  superstructure,  the 
lowermost    cone-shaped    tank    being    in    communii 
with  the  cylindrical  tank  at  the  top,  the  next  higher  tank 
having  its  lower  extremity   in   communication   with    the 
top  of  one  below,  and  so  on   depending  on   the  number 
of  tanks  employed,  the  lower  extremity  of  an]  tank  being 
in  communication  with  the   upper  extremity  of  the  oi 
next  below.     The  diameters  of  the  pipe  connections  be- 
tween the  lowermost  cone-shaped  tank  and  the  cylindrical 
tank,  and  between  the  various  cone-shaped  tanks,  dimin- 
ish  in  an  upward  direction.     The   reason  of  this   varia- 
tion in  size  of  the  various  pipe  connections  is  that 
water,  which  is  introduced  from  below  and  i-  carried  up- 


onder  pressure,  diminishes  in 
N"lu"  i   of  water  i 

portion     is    drawn    oil    will, 
■  e,,  from  tl 

tank  next  a  i;.  dimin- 

these  pipe  connections  on  this  principle,  the  con- 
1 is  made  to  harmonize  with  the  existing  condi- 
tion-   and    j 


are  obtained    than   would 

he     til'  -e     pipe 

all     of 

the  same  size.  In  the  con- 
■  v.  n  in  the  il- 
lustration there  ale  four 
tanks,  the  lowermost  be- 
ing  cylindrical  and  the 
cone-shaped.  With 
tin-  apparatus  the  gangue 
i-  caused  to  overflow  at 
the  top  of  the  uppermost 
tank  into  a  trough,  and 
is  drawn  oil  by  mean-  of 

t  or  other  suitable 
valve-conl  rolled      de\  ice. 

The  tank  next  below  is 
similarly  equipped  with 
an  overflow  trough,  from 
which  is  drawn  off  a 
in  the 
silica,  which  may  lie 
termed  middlings  and 
which  will  contain  some 
metallic  minerals  hut  of 
relatively  low  specific 
gravity.  The  third  tank 
from  the  top  i- 
equipped  with  at 
flow  trough  into  which 
will  he  carried  a  grade  of 
practically  pure  mineral, 
hut  of  greater  specific 
gravity  than  that  includ- 
ed in  the  middlings. 
Finally  the  metallic  min- 
eral- of  greatest  specific 
gravity  will  he  caught  in 
the  lowermost  or  cylin- 
drical tank,  and  may  he 
drawn  off  into  a  trough 
or  other  receptacle  ar- 
ranged at  the  bottom  'if 
.>.  From  this  it 
will  he  understood  that 
as  many  different  grades 
of  material,  separaf 
cording  to  their  varying 
may  he 
made  as  desired  and  ac- 
cording to  the  pa '• :  ular 
a!  under  treatment.  While  the  apparatus 
entrator,  it  is  equally  wi  II 
■  I  whether  it 

material  under  treatmei 
or  particles. 


WAGNER  CLASSIFIER 
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The  accompanying  illustration  shows  a  type  of  mine 
latrine  manufactured  by  E.  D.  Bullard,  of  San  Francisco. 


f  iiiiiiiimiiii. ■■■''' 

of  Yo-in.  pine  with  blind  hinges  and  staple.  The  loaded 
box  cannot  be  opened  without  destroying  the  cover.  Even 
the  most  enterprising  pryer  will  hesitate  to  use  force  on  a 
easeful  of  sensitive  explosives. 

The  box  is  lined  inside  with  l^j-in.  felt,  obtainable  at 
harness  shops.  The  cap  board  is  removable,  but  should 
fit  snugly  on  and  between  the  felts.  The  space  between 
the  bottom  of  the  cover  and  the  top  of  the  bottom  felt 
should  be  jest  right  to  hold  caps  firmly  without  undue 
pressure.  The  holes  in  the  cap  board,  100  in  number, 
should  be  large  enough  to  permit  easy  entrance  of  caps, 
but  not  large  enough  to  let  them  fall  out. 

The  fact  that  a  box  made  this  way  was  filled  with  100 
caps  and  thrown  over  a  50-ft.  embankment  into  a  quarry, 
where  it  bounded  around  on  the  rocks  and  no  explosion 
resulted  shows  that  it  should  fulfill  its  requirements. 


The  use  of  acetylene  lamps  in  metal  mines  has  greatly 
increased  in  the  last  three  years.  Mine  managers  have 
been  quick  to  appreciate  the  considerable  saving  possible 
by  replacing  candle  illumination  with  that  of  carbide. 
Many  mines  now  use  carbide  lamps  in  at  least  a  portion  of 
the  underground  works,  while  a  considerable  and  increas- 
ing number  have  abandoned  candles  altogether  in  their 
favor. 

With  the  increased  use  of  carbide  lamps  has  come  a 
demand  for  improved  construction  to  meet  underground- 


A    SANITARY    LATRINE 


This  type  recommends  itself  because  of  its  simplicity 
and  sanitary  properties.  It  can  be  taken  apart  and 
cleaned  when  necessary. 


A   G©in\\f@in\ii©ira&   Safelly  Caij 

Although  it  is  a  dangerous  practice  to  carry  dynamite 
and  caps  in  the  same  vehicle  on  account  of  the  sensitive- 
ness of  the  caps  to  shock  and  the  probability  that  their 
explosion  would  fire  the  dynamite,  there  are  times  when 
separate  loading  or  two  trips  are  very  inconvenient  and  ex- 
pensive.    To  provide  for  such  cases  and  also  to  care  for 


A  SAFE  BOX  TO  CARRY  CAPS  IN 

caps  in  the  field,  a  safety  box  has  been  designed  that 
makes  it  feasible  to  transport  caps  and  dynamite  in  the 
same  vehicle  without  extraordinary  risk,  and  greatly  de- 
creases the  risk  from  flying  fragments  in  field  blasting. 

This  box  as  illustrated,  from  the  Du  Pont  Magazine, 
September,  1916,  is  made  of  oak  %  in.  thick,  dovetailed 
at  corners  and  with  rabbeted  bottom  of  oak.     The  top  is 


FRONT    AND    REAR    VIEW    OF    THE    LAMP 

illumination  requirements.  Among  those  manufacturers 
who  have  responded  to  this  demand  is  the  Harker  Manu- 
facturing Co.,  whose  improvements  are  shown  in  the 
accompany  illustrations. 

Perhaps  the  most  important  improvement  from  an 
illumination  standpoint  is  the  changed  position  of  the 
burner.  Instead  of  its  former  position  in  the  center 
of  the  reflector,  it  is  now  placed  near  the  reflector  base, 
as  best  shown  in  the  sectional  view,  and  inclined  upward. 
As  a  result,  the  flame  reflects  from  a  maximum  of  re- 
flector   area   without    impinging   upon    and    burning    it. 
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KN'<;  I  SEEKING  AND  .MINIM,   Jim  RNAL 


Engineers  who  in  the  past  have  experienced  difficulty  in 

vernier  reading  will  be  quick  to  appreciate  the  improve- 
ment. 

Another  improvement  is  the  water-feed  regulator.  This 
is  the  lever  seen  at  the  side  of  the  lamp.  Turned  to  its 
must  upward  position,  the  water  is  shut  off,  and  turned 
to  the  other  extreme,  the  E I  is  wide  open.  After  light- 
ing the  lamp  with  the  regulator  at  wide-open  position, 
in  about  half  a  minute  the  regulator  can  be  adjusted  to 
half-open  position,  or  some  other,  according  to  the  de- 
gree of  illumination  desired.     Charged  with  2  oz.  of  %-in. 


DETAILED  SECTIONAL  VIEWS  OF   LAMP 

carbide,  in  accordance  with  the  manufacturer's  directions, 
the  lamp  should  burn  for  about  four  hours. 

The  lamp  has  a  dark  enamel  finish  and  is  equipped 
with  a  crossbar  seen  at  the  hack,  which,  by  means  of  a 
pivoted  hook,  firmly  attaches  the  lamp  to  the  tin  front  of 
the  miner's  headgear  so  that,  it  cannot  jolt  with  the  wear- 
er's stride. 

When  empty,  the  lamp  weighs  6  oz.  It  is  known  as  the 
Hoppe  "Brite-Lite"  miner's  carbide  lamp  and  is  made 
by  the  Harker  Manufacturing  Co.,  flO  East  Pearl  St., 
Cincinnati,  Ohio. 


A  General-Utility  JacX 

'ion    Kenly  &  Co.,   Lid.,  of  I  i     01.,  have 

n   the  market    Simplex  jack    No.  310 

as  a  general-utility  device.     This  jack  is  of  strong  and 

ruggi  d  i  on  and  embodies   features  that    rendei 

it  available  for  a  multiplicitj   of  purposes  at   the  mine. 

either  above  or  below  ground.     It  is  described  as  follows 

.  I  l.  L916: 

The  chief  of  this  jack   lies   in    its  tilting 

base.     This  base  ie  attached   to  the  bodj   of  the  jack  by 

a  binge  join!  and  may  be  Locked  in  a  position  at  right 

and'     to  iii'   center  line  of  the  body;  or,  upon  releasing 

the  catch,  the  base  may  be  tilted   through  an  angl 

almost  90  .    The  binge  pin  passes  through  an  elliptical 

hole  in   thi  of  the  jack 


ONE   OF   Till:    USES   OP   THE   SIMPLEX    JACK 

is  taken  directly  by  the  foot  and  i\^<'~  not  put  a  shearing 
stress  upon  the  i  in.  The  bottom  of  the  foot  is  provided 
with  suitable  calks  to  prevent  slipping  when  the  tool  is 
placed   in  an   inclined    position. 

The  adaptability  of  this  jack  to  the  general  run  of 
work   i  '   in  and  about  a  mine  is  extreme. 

tilting  base  makes  it  unnecessary  to  provide  ■ 

bag   when    a    vertical    lift    is    «ssary,    or   an    inclined 

footing  when  an  inclined  lift  is  to  be  made.     This 
great  time  -  quick  work,  such  a-  the  repla 

,,i  a  or  car  that  has  jumped  the  track  and  is 

the    entire    transportation    system,    is    to    be 
performed. 

I!, -ides  its  applicability  for  emergency  work  on  loco- 
motives, etc.,  this  too]  may  be  used  as  an  ordinary  track 
jack,  being  provided  with  a  suitable  lifting  foot,  for  the 
forcing  to  place  of  heavy  mine  timbers,  or  for  other 
purposes. 

\    New   Iron   nnd   Sli'cl   Plant    in   <  hlnn    is   being  erected   for 
,1   Co.,   Ltd.,    of   Hanyang.     It 
is  to  be  at  Tayeh,  about  20  ml.  from  its  iron-ore  mines 

site  consists  of  abi  The  new  plant  will 

two  blast  furnaces  daily  capacity  each,  with 

sary  equipment,  and   will  eventually  be   ex'- 
eight  blast  furnaces  with  sufficient  openhearth 
and  rolling  mills  to  convert  the  blast-furna.  .    • 
finished    products.      The    contract    for   the    first    tw 

at    year  awarded   to   the   Riter-c",  • 
turing    Co.,    Pittsburgh,    but    some   delay   ensued    •  to   a 

misunderstanding    between    that    company    ana    tl 
the  Chinese  company.     Matters  have  now  been  : 
it  is  expected  that  the  material  for  the  furnaces  will  bs  de- 
livered by  the  end  of  this  year. 
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'lnotog'impIhLS  fromm  tiEne  Field 


General  view  of  the  concentrating  plant,  showing  from  left  to  right  the  assay  office,  the  coarse  crushing  plant,  beneath 
which  is  the  machine  shop,  conveyors,  coarse-ore  bins,  below  which  are  successively  the  transformers,  supply  house  and 
carpenter  shop.    The  Dorr  slime  thickener  is  below  the  concentrator.     The  tailings  launder  is  shown  across  the  bottom  of  the  view 


The  large  Dorr  thickener  for  handling  the  flotation  concentrates 
VIEWS  OF   THE  PLANT  OF  THE  BURRO  MOUNTAIN  COPPER  CO.,  TYRONE.  N.  M. 
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trade  by  the  "struck"  lines  and  the  sympathies  of  the  public 
and  emphasizes  that  the  strike  did  have  effects.  I  cannot 
believe  that  you  do  not  know  these  facts. 

Incidentally,  you  admit  the  dependence  of  the  many 
on  the  "bounty"  of  the  few — that  is  the  real  "typanny," 
autocracj',  you  will  not  see.  This  is  the  minority — the 
class  control,  which  labor  through  organization  is  begin- 
ning to  challenge,  and  their  victory  is  a  victory  of  the 
interests  of  the  many,  a  democratic  victory. 

How  long  will  editors  think  they  can  boldly  lead  the 
readers'  thoughts  with  utter  confidence  and  credulity — that 
by  making  frequent  reference  to  history  in  glowing  terms, 
by  raising  cries  of  "tyranny"  and  "democracy"  and  sound- 
ing warnings,  by  using  catchy  phrases  and  labored  elo- 
quence, they  can  affect  sincerity  and  all  will  be  accepted  as 
given.  I  wonder  how  many  other  readers  feel  as  I  do.  I 
hope  you  will  have  the  fairness  to  publish  this  letter. 

New  York,  Oct.  11,  1916.         William  Cullicover. 
S3 


ILailbos5  UJjmn©in\§ 

After  reading  several  Journal  editorials  concerning  the 
recent  transportation  strikes,  etc.,  I  cannot  restrain 
expression  of  my  profound  disgust  with  them.  Their 
sneering  one-sidedness  must  be  obvious  to  the  most  preju- 
diced. Why  do  you,  with  such  persistent  hypocrisy  and 
affected  horror,  charge  that  a  concession  to  the  labor 
unions  is  a  victory  of  the  minority,  a  holdup  of  the  public, 
a  defeat  of  democracy?  For  example,  in  the  case  of  the 
threatened  railroad  strike,  why  do  you  insist  on  seeing 
it  as  a  contest  between  the  interests  of  100,000,000  and 
the  interests  of  400,000  (the  brotherhoods)  instead  of 
between  the  interests  of  the  400,000  and  the  interests  of 
several  thousand  (?)  railroad  stockholders ?  You  employ 
the  old  editorial  trick  of  "seeing"  the  public  as  a  neutral 
element  whose  "rights"  you  so  nobly  champion  and  over 
which  you  shed  crocodile  tears. 

By  subdividing  the  labor  element  into  its  striking  and 
nonstriking  parts,  you  create  a  third  "neutral  element" 
(the  public)  into  the  contest,  from  the  standpoint  of 
whose  interests  you  view  the  contest  and  use  this  neutral 
element  as  a  fine  weapon  with  which  to  combat  the  success 
of  the  strikers.  The  public,  on  the  contrary,  is  a  party 
to  the  quarrel,  of  necessity  very  much  concerned — unfor- 
tunately, more  so  than  it  knows — through  sympathies  and 
interests,  for  the  public  is  largely  that  part  of  labor  which 
happens  to  be  passive  while  its  complement  is  striking. 

Again,  when  you  refer  to  the  traction  strike  in  New 
York,  you  grossly  misrepresent  facts  known  to  every  wide- 
awake New  Yorker.  The  companies,  not  the  men,  broke 
the  agreement,  as  was  borne  out  by  the  facts  learned  by 
the  investigating  commission  and  embodied  in  their  state- 
ments. The  companies  forced  the  strike.  When  the  same 
strike  first  threatened  some  time  previously,  the  companies 
quickly  settled  to  the  men's  satisfaction.  Then,  while 
making  adequate  and  systematic  provision  for  a  strike 
(having  secured  through  agencies,  strikebreakers  from 
different  parts  of  the  country  and  accommodations  for 
these)  it  began  to  make  individual  proposals  (individual 
contracts)  contrary  to  the  agreement,  leaving  the  men  to 
choose  between  disintegrating  their  union  or  going  out  on 
strike  to  preserve  it.  Hence  the  companies'  action  could 
be  interpreted  only  as  a  stragetic  (sic)  lockout,  intended 
to  destroy  organizations  among  its  men,  against  which  it 
frankly  declared  itself.  It  thus  caught  the  men  unpre- 
pared, yet  despite  this  there  was  greater  interruption  to 
traffic  than  your  editorial  would  indicate.  You  mention 
nothing  of  the  demoralized  surface-car  systems  or  the 
terror  of  the  public  at  the  innumerable  fatal  and  serious 
accidents  due  to  inexperienced  hands.  Furthermore,  as 
any  observant  person  will  attest,  the  public  demonstrated 
its  sympathies  with  the  strikers  on  all  occasions  afforded 
it  (at  many  benefits  held  and  street  collections  made 
and  changed  mode  of  travel).  The  private  machines, 
Fifth  Avenue  busses  and  the  New  York  Central  R.R.,  all 
charging  several  times  the  companies'  rates,  carried  and 
still  carry  great  crowds,  all  of  which  indicates  the  loss  of 


Mniraninig  aim  inmeiiv^s, 

You  probably  know  that  the  iron-copper  district  lie  re 
is  one  whose  production  is  practically  monopolized  in  the 
province  of  Huelva.  Now  almost  all  of  the  mines  are  in 
the  hands  of  English  and  French  houses,  but  there  is  still 
an  area  from  which  may  be  formed  business  that  may  rival 
Rio  Tinto  or  Tharsis  in  importance.  Because  of  the  war. 
at  its  end  there  will  be  strong  competition  among  the 
nations  to  secure  the  best  of  this  opportunity.  I  have 
thought  of  addressing  you  to  know  if  you  consider  it 
possible  to  take  any  steps  to  start  and  carry  to  a  conclu- 
sion such  a  business.  I  am  an  engineer,  practicing  my  pro- 
fession here,  and  have  18  years'  experience  in  the  district. 

Such  a  business  would  require  a  very  large  capital.  For 
less  money  a  more  modest  development  might  be  started, 
but  not  taking  in  all  the  possibilities. 

I  would  be  glad  to  have  you  advise  me  what  you  think 
the  possibilities  are  in  this  direction. 

Juan  Hereza. 

Plaza  de  Monjas,  8,  Huelva,  Spain,  Aug.  17,  1916. 


^laimg>Siim©s<e  OlF©§ 
In  the  Journal  of  Oct.  7  Henry  O.  Marcy  states: 
"I  believe  that  to  Mr.  Rowe  belongs  the  credit  of  first 
reducing  the  refractory  silicate  ores  of  manganese,  iron 
and  copper,  and  producing  commercial  quantities  of 
metal  in  the  electric  furnace,"  etc. 

In  California,  to  my  knowledge,  silicate  ores  of  man- 
ganese have  been  smelted  for  over  a  two-year  period. 
From  April,  1915,  to  October,  1915,  rhodonite  ores  from 
Mendocino  County,  Calif.,  and  also  from  Alameda  County 
were  smelted  in  an  electric  furnace  into  80%  commercial 
ferromanganese  and  on  a  15-ton  per  day  production.  Dur- 
ing the  rest  of  the  time  pyrolusite  and  psilomelone  ores 
were  smelted  into  80%  alloy  and  on  a  14-  and  16-ton  per 
day  production.  I  mention  this  for  the  general  informa- 
tion of  Journal  readers.  R.  C.  Gosrow. 
1304  W.  51  Place,  Los  Angeles,  Calif.,  Oct.  16,  1916. 
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SYNOPSIS— The  United  States  Bureau  of  Mines 
now  uses  three  types  of  apparatus.  Tests  have 
been  made  since  1908.  Eight  rescue  cars,  /<<- 
•escue  stations  and  three  emergency  automobiles 
are  now  operated.  More  than  10,000  miners  hove 
hem  trained  to  use  apparatus.  Helmets  have 
been  discarded  for  rest  ue  purposes,  only  mouth- 
breathing  apparatus  being  now  used,  but  specifica- 
tions require  bypass  I"  permit  drawing  on  oxygen 
supply  in  emergencies. 

Various  kinds  of  apparatus  are  u<rt\  for  entering 
[rrespirable  or  poisonous  gases,  following  explosions  or 
during  fires  in  mines.  These  have  been  popularly  termed 
"oxygen  helmets"  or  "artificial  breathing  apparatus," 
"smoke  helmets"  or  simply  "helmets."  The  terms  applied 
are  often  inappropriate,  particularly  "helmet."  because 
in  the  approved  self-contained  mine-rescue  apparatus 
helmets  are  no  longer  employed.  On  the  other  hand, 
for  fire  fighting  at  close  range  smoke  helmets  employing 
compressed  air  or  connected  to  an  air  pump  have  been  used 
in  certain  mining  districts.  For  rescue  purposes,  however, 
which  require  the  movement  of  the  wearer  for  a  long 
distance  from  the  base,  only  self-contained  apparatus 
should  be  employed.  The  oxygen-using  apparatus  is  the 
kind  that  is  receiving  the  greatest  development  and  the 
bureau  has  termed  this  "oxygen  mine-rescue  apparatus." 

European  Rescue  Apparatus  Still  Used 

The  United  States  Bureau  of  Mines  at  present  uses 
three  European  types  of  apparatus — two  German  and  one 
English — in  mine-rescue,  mine-fire  and  mine-recovery 
operations.  However,  they  are  still  on  probation  and 
consequently  do  not  bear  the  official  approval  of  the 
bureau,  as  do  permissible  explosives  and  various  types 
of  miners'  lamps.  No  American  type  of  apparatus  Ls 
used  liy  the  bureau  in  actual  field  work. 

The  first  oxygen  mine-rescue  apparatus  was  invented 
many  years  ago  in  Europe,  but  the  first  apparatus  was 
brought  into  this  country  by  a  German  agent  only  in 
1908,  at  which  time  the  Bureau  of  Mines  (then  the 
Technologic  Branch  of  the  United  States  Geolo 
Survey)  began  to  use  the  apparatus  in  investigating 
mine-explosion  disasters,  and  later  to  demonstrate  its  use 
and  systematize  methods  of  training  miners  in  mine- 
rescue  work.  The  Bureau  of  Mine-  has  also  been  largely 
instrumental  in  introducing  to  mining  companies  the 
best  type  of  apparatus,  and  today  there  are  thousands 
used  throughout  the  different  coal-  and  metal-mining 
districts  of  this  country.  Several  states  have  passed  laws 
that  compel  the  mining  companies  to  install  o 
mine-rescue  apparatus  at  their  mines  and  maintain  a 
rescue  crew  properly  trained  in  its  use.  Furthermore, 
the  mining  companies  that  have  properly  equipped  crews 
have  in  consequence  received  reductions  in  their  insurance 
rates.  Some  of  the  larger  interests  have  even  provided 
emergency-rescue  and  fire-fighting  ears. 


V,\      E.     SiKIOI.Kf 

The   Bureau  of    Mines   operates  eighl    fully   equipped 


*A  paper  read  before  the  44th  annual  meeting  of  the  In- 
ternational Association  of  Fire  Engineers.  Provi.l.-nce.  Ft.  I., 
Aug-.  29-31  and  Sept.  1.  1916;  by  permission  of  the  director. 
U.   S.   Bureau   of  Mines. 

tMining  engineer,  U.  S.  Bureau  of  Mines,  Pittsburgh.  Tenn. 


mine  tations  and  I hr.  . 

"'- automobile  trucl      in  diffen  nl   minini 

the   I  uited  States.     The  firsl   mini  ed  by 

the  I. urea, i  w.  re  remodeled   Pullmans,  but  the  new 
are  to  be  of  modern  all-steel  construction. 

Coal  ami  Metal  Miners  Trained  to  I'm:  Ajparati  - 

The  principL  ..1  mine  safety  has  been  urged 

i"    ne. nl  tion    of    this    country    through    the 

medium  of  these  rescue  cars  and  stations,  and  more 
'ban  to. oni)  coal  and  metal  miners  in  the  I 
have  been  trained  in  the  use  of  oxygen  mine-rescue 
apparatus  by  employees  oi  thi  Bureau  of  Mine-  during 
lb.'  la-i  eighl  pears.  Furthermore,  during  this  same 
pi  i  iod  the  bureau  rescue  men  have  attended  283  mine 
disasters.      Ri   i  was  worn   by   o':i!i   men  at 

these  disasters,  92  miner-  were  saved  by  ape 
in  the  sen  ii  e  of  the  bureau,  and  768  were  saved  by  other 

iiers  wearing  Vei  mine  i 

or  mine   fires  occur  that   do  not   require  thi 
properly  equipped  mine-rescue  crews. 

The  primary  purpose  of  oxygi  cue  apparatus 

was   to   furnish    protection    to   those   who   ventured 
mines    filled    in    whole   or    in    part    witli    poisonous    : 
ii)  an  effort   to  rescue  those  imprisoned.     Bowever,  the 
apparatus  is  now   widely  used  in  fighting  mine  fires  and 
in  mine-recovery  work,  particularly  where  the  ventilation 
has  been  affected. 

Oxygen   mine  n  ratus  may  be  likened  to  any 

device  that  is  used  to  insure  protection:  it  is  necessary 
that  it  be  on  hand  when  needed,  it  i-  essential  that 
men  who  use  it  he  propi  rly  trained  in  its  use,  and  it 
is  of  great  importance  that  the  apparatus  he  kepi  in 
proper  working  order  and  in  a  sanitary  condition  at  all 
time-.  'I'he  humanitarian- viewpoint  i-.  of  ,■. 
most    in    our    mind-.    Imt    at    the    Bame    time    the    fl 

saving  of  iey  through  compensation,  a--   well  as  the 

preservation  of  property  must  not  be  lost  sigh!  of.    The 

latter   item  al 

of   i  j  together  «  itii  th  upkeep  and 

i ing. 

Experiments    and    field    tests    of   oxygen    mine-n 
apparatus    by    the     Bureau    of     Mines    have,    how 
demonstrated    that    all    types    of    apparatus    arc.    from    a 
al  standpoint,  linn;  ;  in  other  words, 

none    i  laratus   will    entirely    accommodate    the 

al  requirement-  of  a  wearer.     Thus.  ;|-  an  in-- 
of  only  one  of  s.  in  the  apparatus  now  used, 

I      have  usually  directed   that    tl 
Id  he  s.t  at  a   rate  sufficient  only  for  mod 

A  natural  circulation 
the  v 
is  alto- 

the   air   i-    immediately   more   .  - 
and   activity  of  a   human   being  thai 
ntained     oxygen-breathing 
w.arer  with   air 
irmal   air   and 
■  bis  physiological  requirement! 
-    used    by   the  Bureau  of 


;98 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  102,  No.  18 


identical  in  their  most  important  features.  Improve- 
ments in  details  are  especially  necessary  in  all  of  them 
in  order  to  insure  greater  safety  in  their  use. 

The  principal  features  of  the  present  self-contained 
oxygen  mine-rescue  apparatus  consist  of:  (1)  A  rubber 
bag  or  bags  into  and  from  which  the  wearer  breathes; 
(2)  a  steel  cylinder  or  cylinders  containing  compressed 
oxygen  which  is  fed  automatically  into  the  breathing 
bag  through  a  reducing  valve  at  a  fixed  volume  per 
minute;  and  (3)  a  regenerating  charge  carried  either 
loose  in  the  rubber  breathing  bag  or  in  a  specially 
prepared  metal  cartridge  connected  to  the  bag.  In  other 
words,  every  time  the  wearer  of  the  apparatus  inhales, 
a  small  part  of  the  oxygen  in  that  breath  is  absorbed 
by  the  blood  and  in  its  stead  a  small  proportion  of 
carbon  dioxide  is  thrown  off.  The  exhaled  air  containing 
this  carbon  dioxide  passes  through  the  charge  of  alkali, 
which  absorbs  the  impurities;  the  requisite  quantity  of 
oxygen  is  then  automatically  supplied  in  order  to  bring 
the  next  inhalation  up  to  normal  condition.  In  mine- 
rescue  work  where  a  rescue  crew  is  frequently  called 
upon  to  go  a  half-mile  or  so  into  a  poisonous  atmosphere, 
it  is  necessary  that  the  apparatus  have  a  two-hour  capac- 
ity, and  a  self-contained  oxygen  mine-rescue  apparatus 
is  practically  the  only  possible  means  of  supplying  re- 
generated air  for  such  a  period. 

Designing  a  New  Apparatus 

The  physicists  and  engineers  of  the  Bureau  of  Mines 
have  been  engaged  in  designing  a  new  apparatus  that 
will  more  fully  meet  one's  physical  requirements,  and 
encouraging  results  have  already  been  obtained.  The  rate 
of  oxygen  supply  in  the  newly  designed  apparatus  will 
be  controlled  automatically  by  the  breathing  of  the 
wearer,  and  it  will  adjust  itself  with  equal  readiness 
during  vigorous  exertion  or  while  at  rest.  The  United 
States  may  be  relied  upon  eventually  to  manufacture  an 
apparatus  that  will  be  superior  to  those  of  foreign  design 
now  in  use. 

So  far,  men  in  laboratory  tests  and  also  in  the  field 
have  worn  oxygen  mine-rescue  apparatus  at  intervals 
from  four  to  six  hours  a  day  for  periods  of  several  weeks 
and  have  not  suffered  any  serious  disorders.  Of  course, 
every  man  who  is  to  take  part  in  mine-rescue  work- 
should  have  received  a  thorough  physical  examination, 
particularly  of  his  heart,  arteries  and  kidneys;  he  should 
be  of  fair  muscular  development,  under  40  years  of  age, 
not  over  the  average  weight  for  his  height,  and  his  arterial 
pressure  when  resting  should  not  be  more  than  135  to 
140  mm.  of  mercury. 

The  consumption  of  oxygen  by  the  body  is  sometimes 
compared  to  that  of  a  fire.  The  analogy,  however,  can 
be  carried  too  far.  When  oxygen  is  supplied  to  a  flame, 
the  combustion  proceeds  at  a  more  rapid  rate.  This  is 
not  true  when  pure  oxygen  is  supplied  to  the  lungs. 
because  one  does  not  consume  any  more  oxygen  when 
breathing  air  highly  enriched  in  oxygen  than  when  breath- 
ing normal  air.  The  quantity  that  the  body  demands 
is  wholly  determined  by  physical  exertion.  The  ordinary 
open  flame  is  extinguished  when  oxygen  in  the  atmosphere 
falls  below  1614%.  The  blood  of  a  normal  man  at  sea 
level  is  not  able  to  absorb  enough  oxygen  properly  to 
sustain  life  when  the  oxygen  percentage  drops  below 
13%,  and  unconsciousness  is  likely  to  occur  at  about 
■  I',.     Furthermore,  burning  and  breathing  differ  in  that 


the  former  depends  mainly  on  the  percentage  of  available 
oxygen  in  relation  to  other  gases  present;  whereas,  in  the 
latter,  the  lungs  depend  almost  solely  upon  the  oxygen 
contents  of  air  by  weight  regardless  of  other  inert  gases 
present. 

One  notable  and  important  change  that  the  Bureau  of 
Mines  has  made  in  several  of  the  types  of  oxygen  mine- 
rescue  apparatus  now  in  use  was  the  discarding  of  the 
so-called  "helmet"  or  headpiece.  In  the  case  of  all  of 
the  reported  deaths,  except  one,  in  this  country  while 
using  rescue  apparatus,  helmets  were  worn.  The  helmet 
contains  considerable  dead  space  in  which  foul  air  is 
likely  to  accumulate;  it  is  also  cumbersome,  obscures  the 
vision  and  is  likely  at  all  times  to  be  jarred  free  from 
the  face  if  it  accidentally  comes  in  contact  with  an 
obstruction.  The  mouth-breathing  form  of  apparatus  is 
the  only  type  now  used  by  the  bureau.  Of  course  this 
does  not  refer  to  a  supplementary  headgear  for  protection 
from  heat.  Perhaps  the  next  step  taken  by  the  bureau 
in  order  to  increase  the  safety  of  the  apparatus  was  to 
require  that  all  types  contain  a  bypass  valve  in  addition 
to  the  reducing  valve,  in  order  that  the  wearer  may  draw 
on  his  oxygen  supply  at  will  in  case  of  emergency.  In 
fact,  the  specifications  for  the  bureau's  new  apparatus 
stipulate  that  there  be  a  bypass  attachment,  also  that  in 
the  injector  type  the  injector  be  placed  on  the  intake 
side  of  the  regenerating  cartridge  so  as  to  reduce  the 
course  of  circulation  which  is  under  a  negative  pressure. 

The  purpose  of  this  paper  is  to  give  merely  an  ele- 
mentary discussion  of  the  oxygen  mine-rescue  apparatus 
used  in  this  country.  It  would  take  pages  to  discuss 
in  detail  all  the  mechanical  and  physical  features  of 
the  apparatus  and  the  numerous  tests  and  experiments 
that  have  been  carried  on  by  the  Bureau  of  Mines. 

Attention  is  called  to  the  bureau's  Technical  Paper 
No.  82,  "Oxygen  Mine-Rescue  Apparatus  and  Its 
Physiological  Effects  on  Users."  This  publication  will 
soon  be  out  of  the  press  and  is  probably  the  last  word 
on   this   particular    subject. 

The  most  essential  points  to  be  remembered  in  con- 
nection with  the  apparatus  now  used  by  the  Bureau  of 
Mines  are   as  follows : 

1.  The  apparatus  should  be  of  the  one-  or  two-hour 
type.  Apparatus  of  smaller  capacity  can  be  used  only 
for  inspection  purposes  with  the  necessary  degree  of 
safety.  The  Bureau  of  Mines  does  not  use  the  so-called 
"half-hour"  types  of  apparatus  unless  they  are  equipped 
with  the  regulation  reducing  valve  and  Ammeter. 

2.  The  "helmet"  with  a  seal  to  cut  off  the  outside  gases 
should  be  discarded;  it  should  be  replaced  by  a  simple 
mouth-breathing  dc\  ice. 

3.  A  bypass  valve  should  be  a  part  of  every  apparatus, 
as  it  can  be  used  to  draw  on  the  oxygen  supply  at  will 
in  case  the  reducing  valve  should  fail  or  in  other 
emergencies. 

1.  In  the  injector  type  of  apparatus  the  injector  should 
be  placed  on  the  intake  side  of  the  regenerating  cartridge. 

5.  No  one  should  be  allowed  to  wear  the  apparatus 
until  he  has  passed  a  severe  physical  examination  and 
has  been  thoroughly  trained  in  its  use.  The  manual  of 
training  of  the  Bureau  of  Mines  requires  that  the  appa- 
ratus be  worn  for  five  2-hr.  periods. 

6.  The  apparatus  should  be  tested  weekly  to  gurantee 
that  it  is  absolutely  air-tight  and  that  the  reducing  valve 
is  supplying  the  requisite  amount  of  oxygen  per  minute. 
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Extra    precautions  should   be   taken   in  connection   with 

apparatus  in  which  there  is  i gative  pressure  circula 

tion;    that    is,    an    injector    employed    to    operati 
circulatory  system  artificially. 

].  The  apparatus  should  be  kept  m  a  sanitarj  condi- 
tion. 

8.  The  apparatus  should  be  thoroughly  tested  imme- 
diately prior  to  its  use  in  an  irrespirable  atmosphere. 

!>.  The  regenerating  charge,  whether  loose  in  bhi 
breathing  bag  or  contained  in  a  specially  prepared 
cartridge,  should  be  inspected  carefully  before  being 
introduced  into  the  apparatus.  Do  nol  expose  the  re- 
generating  charge   to   a    freezing  temperature. 

10.  No  one  wearing  the  apparatus  should  be  allowed 
to  enter  alone  into  an  irrespirable  atmosphere;  the  bureau 
recommends  that  a  rescue  crew  should  consist  of  five  men. 

Sclhools   T<n>  TIVaiEa  Fo^emena  fos? 
Otis  a?  Clhesmlcsill  Dmidltissfaf'iies* 

Within  the  last  25  years  there  lias  been  created  a 
growing  demand,  from  industries,  fur  young  men  with 
chemical  training.  As  a  result  of  this  demand  many  ex- 
cellent chemical  courses  have  been  established  in  our 
universities  and  technical  schools,  the  graduates  from 
which  have  found  a  ready  welcome  in  nearly  every  line 
of  manufacturing.  These  young  men.  for  the  most  part, 
have  been  employed  as  analytical  chemists  and  through 
hard  work  and  untiring  effort  have  risen  to  positions  of 
responsibility  and  trust.  The  demand  for  such  men  has 
been  gradually  increasing  until  at  the  present  time  there 
is  hardly  a  sufficient  number  available  to  meet  the  de- 
mands. As  our  manufacturing  processes  have  become 
more  complicated  within  recent  years,  there  is  another 
problem  that  confronts  us ;  that  is,  the  ability  to  handle 
these  complicated  processes  in  an  intelligent  manner  in 
the  works.  In  other  words,  we  have  come  to  realize  that 
we  must  have  not  only  research  chemists  to  work  out 
new  processes  and  technically  trained  men  in  our  labora- 
tories to  test  the  materials  purchased  and  the  products 
manufactured,  but  likewise  men  in  our  plants  who  are 
also  technically  trained  to  make  these  products.  That 
is  to  say,  we  must  make  provision  for  the  training  of 
our  foremen.  Many  a  process  has  been  pronounced  a 
failure  and  many  a  product  ruined,  because  unintelli- 
gent supervision  was  exercised  during  the  preliminary 
trials. 

That  such  a  condition  exists  was  felt  by  the  trustees 
of  Pratt  Institute,  and  in  1905  a  course  in  applied 
chemistry  was  established,  which  has  for  its  ain 
training  of  young  meli  for  foreman-hip  positions  in  our 
growing  chemical  industries.  In  organizing  the  work 
I>r.  Allen  Rogers1  attacked. the  problem  from  an  en1 
novel  standpoint,  as  he  believed  that  to  train  men  for 
factory  work  required  that  they  he  given  factory  experi- 
ence. It  being  impossible  to  put  the  student  into  actual 
factories,  the  next  best  method  was  adopted  -that  oi 
building  model  factories  at  the  school,  where  the  student 
might  handle  materials  on  a  scale  sufficiently  large  to 
approach  commercial  conditions. 

In  the  original  plan  five  model  plant-  w-ere  selected: 
A   soap  factory,  paint   factory,   chemical    wi     .-.   dyeing 

•Extracts   from   material   supplied   by   the  '  'hem- 

leal  Society. 

■Research  chemist,  Pratt  Institute,  Brooklyn,   I      V 


course,  hov 

enlai  ipment  in  all  of  the  oi 

been   materially  feral   new   | 

been  installed,  includii  ilor  and  ink 

nish  equipment  and  an  int  xmedi; 

i lei  plant 

of  the  members   being   foreman, 
table 
mi  be  produi  standard, 

in-    fp.m    the    - 
mam; 

raw  material.     During  the  last  year  the  sales  from  I 

unting  the  mate-rial  used  in 
ther  products  or  sold  to  other  de- 
partments of  the  institute,  amount  10     B 
working  in  the  model  plant,  the  student  becomes  familiar 
with  the  handling  of  machim  in  the 

control  of  men  and  acquires fidem  e  in  his  own  ability 

to   work   with   materials  that   have  a  monej    value.     He 

also    learn-    thai    to    spoil    a    batch    of    goods    mean-    n 

lost  and  to  make  an  inferior  article  lowers  the  efficiency 
of   his    plain.      In    carrying   on    this    work,    thi 
must   keep   a    record    of   all    operations,    I  raw 

material,   take   into  account    the   item   el'   labor,   wear  ami 

tear  of  Inii.;-,.  ,,,-i  oi  container  and  interest  on  the 

investment. 

The  object  of  the  course,  a-  already  stated,  is  I 
foremen,    and    so    the    i  ated    as    an 

engineering  problem,  the  idea  being  -imply  to  tit  yo 
men  to  handle  practically  ever) 
machine    found    in   any  chemical    manufacturing   pi 
Since  the  inauguration  of  the  course  the  mm 
plicants  for  admission  has  increased  from  8  for  tie 
year  to  over  1  M)  in  the  last  three  years.     A-  the  num- 
ber admitted  is  limited  to  35,  more  than  100  bright  young 
men    have    to   be    disappointed    each    year.      Of    the 
odd  graduat  Managers,  11;  assistant  man- 

agers. :s ;  superintendents,  18;  assist  rintendents, 

31;    forei  i;  chief  chemists,    16;  chemists,  98;   in 

otlp  r  line-.  6;  out  of  employment,  1  :  the  remainder  arc 
employed  as  insp  con- 

st iib   the   chemical    industry. 

|        l.i   ITHEB    Tfl  IDES 

A-  an  outgrowth  of  the  course  in  applied  chemistry 
and  largely  as  a  result  of  the  efforts  of  |ir.  Rogers,  who 
is  considered  an  authority  on  leather,  courses  in  tan- 
ning and  applied  leather  chemistr  !  at  Pratt 
Institute  in  1911.  In  conducting  these  courses,  the  in- 
stitute has  the  financial  ami  moral  sup  Na- 
tional Association  of  Tanner-  ai.d  tb.'  allied  indusl 
as  well  as  the  hearty  cooperation  of  all  the  leather-trade 
journal-.  The  majority  of  students  enrolled  in  ; 
tanning  ,  i  directly  from  tin  '.  on 
irse,  u-nally  return  to  the  plant 
from  which  they  came.     Many  plant 

.  but 
roll    during   the   lime. 

at    the    future    oi 
iving  young  men  with   ; 

imittee  and  raisi 
ids.     They  di 
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it  will  require  the  unhampered  attention  of  the  research 
chemist:  and  another  fund  is  being  raised,  which  will 
insure  the  establishment  of  a  very  complete  research  lab- 
oratory. This  research  work  will  be  carried  out  in  con- 
junction with  the  tanning  course,  where  the  facilities  of 
the  best-equipped  tanning-school  plant  in  the  world  will 
be  at  the  disposal  of  the  research  chemist  and  his  staff. 
The  National  Association  of  Tanners,  therefore,  has 
done  the  wise  thi  lg  by  first  seeing  to  it  that  they  had 
technically  trained  men  in  their  plants  before  starting  a 
line  of  investigation  that  would  eventually  find  its  ap- 
plication in  the  tannery. 


Fo^elgEa  TiPSidl©  aim  ILeadl  aissdl  Z^aimc 

Imports  of  lead   during  July  and  August,  1916,  are 
reported  by  the  Department  of  Commerce,  as  follows : 

Articles  and  Countries 
Lsad  ore: 


Canada. . 
Mexico 

Chile.. 
Colombia. 

Peru 

China 

Salvador. . 


Contents  (Pounds) 

July  August 

58,000  33,800 

320,686  2,385.663 

731,618  188.160 

7,697  

171,067  53,694 


134 


225 


1,289,202  2,661.542 


Lead  in  base  bullion  and  bullion: 


Lead,  pigs,  bars  and  old: 

France 

Canada 

Mexico   

Barbados 

Brazil 

Costa  Rica 

Panama 

Cuba 

Haiti 


56,160 

12.000 

4411,600  245.424 

662  1,045 

142,282 


72 

1,510 

203 

1,500 


450,547  456,911 

The  actual  tonnage  of  lead  ore  imported  in  July  was 
4,062  and  in  August,  10,093. 

The  imports  of  zinc  ore  amounted  to  23,539  tons  in 
July  and  36,366  tons  in  August.  The  countries  of 
origin  and  the  metal  .contents  (in  pounds)  were  as 
follows : 


Countries 
Italv            

July 

4,088,000 
1,493,000 

7,447,053 
s.744 

42,795 

13.546 

3,765,000 

August 
5,000,000 
4,981,514 

1,105,600 

32.000 

11,411,549 

2,205 

19,400 

Hong  Kong   

New  Zealand 

4,480,860 
1,888,051 

16,S58,138  28,951.179 

Zinc  in  blocks,  pigs,  etc.,  was  imported  as  follows  (in 
pounds) : 

Countries  July  August 

Costa  Rica  and  other  British  West  Indie.: ...  10,264  3,938 

Cuba 41,183  33.833 

Brazil  13.732         

Colombia                                                                                             108,760 

65,179       147,145 

Imports  of  zinc  dust  in  July  amounted  to  85,408  lb. 
and  in  August  to  92,948  lb.,  all  from  France  and  Japan. 
Zinc  dust  of  foreign  origin  amounting  to  52,553  lb.  was 
exported  in  July  and  to  62,400  lb.  in  August. 

Exports  of  lead  and  zinc  during  the  two  months  under 
review  were  as  follows: 

Lead,  pigs,  bars,  etc.:  July  August 

Produced  from  domestic  ore 18,016,865  15,084,104 

Produced  from  foreign  ore              3,119,550  896,000 

Zinc,  pigs,  bars,  etc.: 

Produced  from  domestic  or e   ...            23.491.422  32.344,106 

Produced  from  foreign  or-  .       ...        9,015,755  9,359,043 

Zinc  plates  and  sheets  1,925,392  4,97s, 592 


Precious©  Stores  aim  fl^flj 

In  the  chapter  on  Precious  Stones,  written  for  Vol. 
XXIV  of  the  Mineral  Industry  by  Dr.  George  F.  Kunz, 
the  effect  of  the  war  is  noted,  with  particular  reference 
to  diamonds;  the  stringent  British  regulations  to  prevent 
industrial  stones  from  getting  into  German  hands ;  the 
closing  of  the  mines  at  the  beginning  of  the  war;  the 
gradual  increase  of  American  demand  with  the  corre- 
sponding increase  of  price  in  three  jumps  totaling  over 
20%  in  about  three  months;  and  finally  the  French  war 
measure  of  May  16,  1916,  prohibiting  the  importation  of 
precious  stones,  pearls  excepted,  as  a  means  of  limiting 
the  indulgence  in  luxuries.  Paris  being  a  distributing 
center  for  pearls,  the  export  trade  represents  an  economic 
gain.  A  curious  effect  of  the  war  is  the  phenomenal 
demand  in  London  for  cheap  diamond  rings,  with  a 
falling  off  in  the  demand  for  large  diamonds. 

Official  returns  from  the  Mines  Department  place  the 
total  diamond  production  in  the  Union  of  South  Africa 
for  1915  at  103,385.7  carats  having  a  value  of  £399,810; 
while  in  1913  the  production  was  valued  at  £11,389,807. 
Most  of  the  mines  ceased  operations  shortly  after  the 
outbreak  of  the  war.  Many  employees  served  in  the 
campaign  in  German  Southwest  Africa,  and  the  com- 
panies cared  for  the  families  of  such  volunteers.  Pros- 
pecting in  Rhodesia  disclosed  some  fissures  of  kimberlite, 
and  the  diamantiferous  beds  in  the  Somabula  forest  have 
been  traced  for  about  70  mi.  northeast  from  Willoughby's 
Halt.  They  contain  many  gem  stones  besides  diamonds, 
including  ehrysoberyl  and  topaz. 

In  Brazil  diamonds  are  now  reported  to  have  been 
found  in  the  matrix,  the  discovery  being  credited  to 
Dr.  Eberhard  Eimann,  the  chief  mineralogist  and 
petrographer  of  the  National  Geological  Institute  in 
Rio  de  Janeiro  since  1912.  The  states  of  greatest  present 
importance,  as  regards  diamonds,  are  Minas  Geraes, 
Bahia,  Goyaz  and  Matto  Grosso.  In  the  districts  that 
have  been  worked,  the  stream  gravels  have  in  some  cases 
been  gone  over  several  times  and  the  higher  terrace 
gravels  now  furnish  most  of  the  stones.  Dredging  opera- 
tions are  not  yet  successful,  but  the  outlook  is  good. 

Imports  of  precious  stones  into  the  United  States  in 
1915  amounted  to  $26,521,330,  nearly  one-half  of  which 
value  was  represented  by  diamonds,  cut  but  not  set. 

The  American  diamond  field  of  Pike  County,  Arkansas,  j 
was  practically  idle;  the  watchman  of  the  Arkansas 
Diamond  Co.  retrieving  32  stones  with  a  total  weight 
of  17.9  carats.  Montana  furnished  good  sapphires,  now 
popular  as  a  gem  stone,  to  the  extent  of  36,863  carats, 
and  506,700  carats  of  culls  for  industrial  use.  Turquoise 
and  the  less  precious  stones  were  not  extensively  mined, 
though  the  pink  and  red  tourmalines  of  southern 
California  are  finding  a  good  market  in  China. 

App^siaseffimeEat  of  Z^nn&c 

Appraisement  of  zinc  at  customs  houses  has  been 
ordered  modified.  The  Treasury  Department  has  issued 
this  statement  in  that  connection: 

"The  plan  for  the  appraisement  of  zinc  in  ore,  pub- 
lished in  T.  D.  36,446,  is  hereby  modified,  to  provide 
that  the  method  therein  set  forth  shall  not  apply  to 
sulphide  ores  assaying  40%  or  less  of  zinc.  The  zinc 
in  such  ores  should  he  appraised  at  not  less  than  the 
contract   or  purchase  price." 


October  28,  1916 


ENGINEERING   AND   MINING  JOURNAL 


801 


mil i minim 


:':  it  .:■:.:■"        : 


Copper  §  mm  ©MS  sag*  suradl  I&etfiisania| 


We  have  previously  called  attention   to  the  similarity 
of  conditions  now  existing  in  the  copper  industry  to  th  i 
that  prevailed  in  the  zinc  industry  aboul  a  year  ago,  when 
there  was  a  plethora  of  ore  and  a  scarcity  of  smelting 
capacity,  conditions  thai  gave  the  smelters  the  benefit  of 

extraordinarily    large    margins,    and    indeed    s times 

rendered  it  difficult  fur  the  producers  to  dispose  of  their 
ore  at  all.  In  the  zinc  industry  thai  situation  1ms  been 
to  a  large  extent  corrected  by  the  building  of  new  smelt- 
ing capacity. 

The  production  of  copper  at  the  present  time  is  throttled 
chiefly  by  deficiency  of  refining  capacity,  to  a  less  i 
by  deficiency  in  smelting  capacity.  There  is,  thus,  a  con- 
on  of  crude  copper  thai  cannot  be  refined  and  of  ore 
that  cannot  be  smelted.  Some  new  producers  are  Ending 
it  difficult  to  dispose  of  their  output.  Anbody  who  lias 
refining  or  smelting  capacity  to  sell  can  get  for  it  almosi 
anything  that  he  chooses  to  ask.  We  have  heard  of 
smelting  contracts  recently  made  at  a  discount  of  5c.  per 
lb.  of  copper. 

The  smelter  who  makes  such  a  contract  is  sure  of 
winning  a  huge  profit.  The  ore  producer  is  called  upon 
to  make  a  huge  sacrifice  and  may  resent  it  unless  he 
understand  the  conditions.  If  he  does  understand  the 
conditions,  he  figures  that  it  is  much  better  for  him  to  sell 
his  copper  at  22c.  per  lh.  than  not  to  sell  it  at  all.  If 
anybody  dees  not  choose  to  accept  such  terms,  there  arc 
lots  who  are  glad  to,  and  the  producer  who  holds  out 
stands  the  chance  of  missing  the  market  altogether.  The 
law  of  demand  and  supply  prevails  in  the  smelting  busi- 
ness just  as  in  everything  else. 


The  advance  of  metallurgy  during  the  lasl  fey  veaj 
points  more  and  more  decidedly  to  selective  treatment 
of  ores;  that  is,  the  egregation  of  the  principal  metal- 
bearing  constituents  of  an  ore  into  a  hulk  much  less  than 
that  of  the  original  material  by  the  use  of  a  process 
costing  little  to  operate.  Such  a  process  should  logically 
be  called  concentration,  which  is  what  it  really  is,  hut 
that  word  has  had  such  a  long  and  honorable  use  in 
connection  with  gravity-water  separation  thai,  to 
confusion,  it  is  advisable  to  avoid  its  use  in  another 
sense.  Concentration,  then,  may  he  laid  to  be  one  form 
of  selective  ore  treatment,  in  which  the  hulk  of  the  ore 
is  treated  by  a  cheap  process,  a  residue  thrown  away 
and    a    selected    smaller    portion    further  ted    by 

a  more  costly  method.     I  I  ruination  of  former  sys- 

tems of  treatment  will  show  thai  most  of  them  make 
use  of  selection  in  some  form,  varying  from  the  Datura! 
high-grade  ores,  selected  by  nature,  and  progressing 
through  hand-sorting  and  concentration  pr< 
to  the  highly  refined  fine-concentrating  and  flotation 
processes.      Consequently    it    is    not   surprising    that 


in iiiniiminii  iiiiiiiimmnmrmiiii 


laid      to,,    have    served    to    reveal    more    clearly    the 
i  todern  ore  i  real  n 
To  put    the  Btatemenl    in   another  form,   it   mighi   be 
said  that  eliminat  ion  of  portions  of  the  ore  should 

ile  after  treatmenl  bi  I 

sorting  table,  manifestly  worthless  rod.  \  and 

thrown    away.      And    similarly    in   jigging,   tal 
tration  and  other  systems,  valueless  portion-  of  the  rock 
may  be  selected  for  rejection,  leaving  more  concentrated 

portions   to   lie  acted   u| by   the  costlier   pi 

concentrating,    amalgamating,    floatin 
what  method  ma;    seem  applicable.     1 1 

the  extrenn  i  of  value  and  tot 

oi    everything  but    value  can   hardly   be   reached.      I 
the    most    barren-looking    rock    probably    contains 
metal,  and  even  the  bullion  bar  contain-  iterial 

that    mii-t   he   removed   later  by  refining  processes.     Bui 
the  desired  conditions  can  be  approximated,  and   res 
of   no   immediate  commercial   value  can    be   rejected   at 

appropriate    stages    in  has    d 

much  to  clarif]  the  ideas  of  the  desiderata  oi  metallurgy. 
i     i  ainly  it  seems  now  to  be  generally  co  thai  the 

treatment  of  the  large  hulk  of  ore  by  an  .  not 

highly  eHieient  method  to  produce  d  por- 

tion   thai    can    be    further    treated    by    a    more    expel 

and  effieienl  method  constituting  the  final  Btep  is  the 
procedure  that  will,  all  things  considered,  be  most 
satisfactory. 

■  | 

SeHMEugf  Ctiflstoinffi  Ore 

A  Colorado  local  pa]  utly  of  the  • 

of  a  sniall  ore  producer  in  Gilpin  County,  who  .-i. 
a  carl I  (aboul  25  toi  ->  of  ore  to  the  American  Smelt- 
in--  and  Refining  Co.  at  Denver.     The  consignment 
refused  as  worthless  by  the  smelting  company,  owit 

assay  of  the  ore  being  1.175 
oz.  gold,   11.1  oz.  silver  and  •.':.'.",'    zinc.     The  ore  bav- 
in- been  refused  mpling  and 
•  ing  ,  mii  e  i 

si    per  ton.     The  consigner  of  th -e  then  orden 

.-hipped  ha.k   to   Black  Hawk.     Upon  arrival 

|    freight    bill   of 
$196.  to.     Tl  i     I  ii  al    M  ine    I  ition   then 

came  to  the  assi  ite  producer  and 

d  fr the  railway  a  large  reduction  of  its  cha 

which  the  ore  was  sold  to  a  local  ore-buying  concern 
tor  the  net  .72. 

The  local  paper  from  which  we  den   . 
characterized   the  affair  as  "a   raw  deal."      I 
the  railway  company 

ton  from  Black  Hawk  to  Denvi  r 
tant.     The  smelter  was, 

to  buy  the  ore   if    tl 

it.     i  ore  without   i 

where   it    was   marketable,   t:  i    ■ 

e   are   chances   th.  I 
aally,  and  often  to  I  ge,  for  the 
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ore  once  delivered  to  the  smelter,  a  loss — perhaps  large — 
is  involved  in  taking  it  away,  and  the  consignor  is  there- 
fore generally  constrained  to  accept  unfavorable  terms. 

The  remedy  for  such  unfortunate  occurrences  is  greater 
publicity  respecting  the  ore  market.  The  producer  who 
makes  a  consignment  ought,  of  course,  previously  to  find 
out  by  inquiry  respecting  the  probable  terms,  but  many 
will  neglect  to  do  that.  The  current  terms,  however,  of 
various  kinds  could  lie  published  in  a  general  way  so 
that  producers  might  have  some  idea  of  the  market,  just 
as  does  the  farmer  when  he  ships  potatoes  or  pigs  to  a 
commission  merchant. 

A  Mew  Btroodl  of  W5Hdlc<mts 

The  great  interest  at  the  present  time  in  the  production 
of  ores  and  metals  naturally  stimulates  interest  in  the 
development  of  prospects,  which  inspire  hope  of  the  un- 
covering of  a  new  bonanza.  Such  a  story  as  that  of  United 
Verde  Extension  kindles  imagination  and  makes  easy  the 
promotion  of  "prospects"  in  the  vicinity.  So  it  is  in 
other  mining  districts.  And  so  it  is  also  that  fraudulent 
promoters  quickly  and  naturally  take  advantage  of  their 
new  opportunities. 

An  esteemed  correspondent  in  Arizona,  which  is  one 
of  the  livest  of  mining  states,  writes  us  on  the  subject  as 
follows:  "Incidentally  I  am  wondering  what  the  United 
States  Post  Office  authorities  are  doing  respecting  the 
prosecution  of  persons  who  are  using  the  mails  for  fraudu- 
lent purposes.  We  have,  in  our  immediate  vicinity, 
several  companies  that  are  issuing  literature  which  cer- 
tainly should  be  brought  to  the  attention  of  prosecuting 
attorneys;  yet  so  far  as  I  know,  nothing  is  being  done 
toward  putting  the  'soft  pedal'  on  these  people.  It  is  a 
great  pity  that  the  present  high  prices  of  metal  and  the 
general  boom  in  the  mining  industry  are  assisting  the 
operations  of  some  of  the  worst  swindlers  that  I  have  ever 
come  across.  I  wish  there  was  some  way  of  stirring  the 
Post  Office  authorities  into  activity.  I  have  tried  to  do 
this,  personally,  in  one  instance,  but  did  not  get  any 
results  at  all.  I  wonder  if  the  time  be  not  ripe  for  some 
strenuous  efforts  to  be  made  by  responsible  mining  men 
and  the  journals  that  represent  them,  so  as  to  curb  the 
activities  of  persons  who  are  stock  swindlers,  pure  and 
simple,  and  whose  present  activities  will  certainly  be  to 
the  damage  and  detriment  of  all  legitimate  mining." 

We  hope  that  the  daily  press  will  take  notice.  If  the 
daily  papers  will  refuse  to  prostitute  their  advertising 
pages,  the  swindlers  will  not  get  very  far.  However, 
they  will  catch  thousands  of  the  unwary  by  means  of  their 
circulars  and  other  representations.  For  these  the  Post 
Office  authorities  should  be  on  the  lookout.  It  is  the  duty 
of  every  good  citizen  who  knows  the  facts  to  apprise  the 
authorities  of  wildcats  emanating  from  their  district. 
Otherwise  the  Post  Office  authorities  will  not  know  that 
action  is  necessary.  If,  alter  receiving  such  information, 
they  neglect  to  act,  the  blame  will  be  theirs. 


bob  ®k   s-pellttes 

Bits  of  evidence  showing  how  the  production  of  zinc 
is  increasing  in  many  parts  of  the  world  are  constantly 
appearing.  Thus,  the  official  report  of  the  production 
of  ores  and  metals  in  Sweden  shows  that  the  electro- 
tliermic   smeltery   at  Trolhiittan   produced   8,588   metric- 


tons  of  spelter  in  1915,  compared  with  2,300  tons  in 
1914.  The  electrothermic  smeltery  at  Sarpsborg,  in  Nor- 
way, also  made  a  largely  increased  production,  but  to 
the  major  extent  (if  not  wholly)  its  output  consisted 
of  refined  spelter  produced  from  common  spelter  shipped 
thither  from  Great  Britain. 

Outside  of  the  United  States  the  most  spectacular  in- 
crease in  spelter  production  is  occurring  in  Japan,  whose 
smelters  are  now  supplying  the  major  part  of  the  Japa- 
nese consumption.  Inasmuch  as  only  a  few  years  ago 
Japan  imported  all  her  spelter,  the  obtaining  of  her 
own  supply  releases,  of  course,  capacity  in  other  parts 
of  the  world. 

China  lias  been  exporting  a  small  tonnage  of  spelter — 
probably  the  output  of  native  smelters — and  Canada  is 
now  making  a  small  production  of  electrolytic  spelter. 
The  new,  large  zinc  smeltery  at  Ekibastus,  in  Siberia,  is 
probably  in  operation  by  this  time.  The  zinc  smelters 
of  both'  France  and  Great  Britain  have  increased  their 
output.  While  these  additions  to  the  world's  production 
are  occurring  in  driblets,  as  compared  with  what  hap- 
pened in  the  United  States,  nevertheless  their  aggregate 
is  considerable.  The  swelling  foreign  supply  is  undoubt- 
edly playing  an  important  part  in  the  spelter  market. 

The  new  conditions  are  helping  to  relieve  the  zinc  sit- 
uation in  Australia,  where,  upon  the  outbreak  of  the  war, 
an  annual  output  of  about  400,000  tons  of  concentrates, 
the  great  bulk  of  which  formerly  went  to  Germany  and 
Belgium,  was  cut  off  from  their  market.  Later,  a  rela- 
tively small  proportion  thereof  was  sold  in  the  United 
States,  shipments  of  which  have  been  received  by  Amer- 
ican smelters  during  the  last  year.  Later  still,  an  addi- 
tional market  was  found  in  Japan.  Finally,  the  Brit- 
ish government  agreed  to  purchase  100,000  tons  per 
annum  during  the  war  and  the  same  quantity  yearly  for 
10  years  after  the  war. 

In  the  meanwhile  important  plans  to  increase  the 
spelter  production  in  Australia  have  been  instituted — 
especially  through  the  erection  of  a  large  electrolytic  plant 
in  Tasmania — and  the  British  government  has  agreed  to 
purchase  for  10  years  45,000  tons  per  annum  of  spelter 
produced  in  Australia.  However,  the  production  of 
electrolytic  spelter  in  Tasmania  can  hardly  begin  before 
the  latter  part  of  1917,  and  it  will  probably  be  a  long 
time  before  that  plant,  together  with  the  smeltery  at 
Port  Pirie,  will  be  able  to  produce  45,000  tons  of  spel- 
ter per  annum. 

The  reports  from  the  lead  refineries  of  diminishing 
output  owing  to  increasing  inefficiency  of  labor  are  but 
another  sign  of  the  times.  Prosperity — which  means  high 
wages  and  continuous  work — generally  breeds  slackness 
and  indifference  to  control.  This  comes  soonest  in  evi- 
dence in  the  metallurgical  industry  in  those  branches  of 
work  wherein  the  human  factor  is  highest;  for  example, 
in  zinc  smelting  and  lead  refining.  In  copper  smelting, 
wherein  the  machine  and  the  furnace  are  preeminent,  it 
is  of  least  effect.  The  greatest  menace  to  American  wel- 
fare is  the  growing  lack  of  thrift,  or  what  is  the  same 
thing — the  growing  tendency  to  waste,  whether  it  be  of 
material  or  time.. 

W. 

How  long  are  citizens  enlisted  in  the  National  Guard 
to  lie  kept  on  the  Mexican  border  while  their  patriotic 
and  generous  employers  pay  their  wages  and  salaries? 
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The  report  of  the   Bureau   of  Statistics  of  the  State 
Department  of  Labor  thai  wages  In  the  factories  of  New 
York  have  advanced  on  the  average  bj    1 5"  I    durii 
two  years  of  the  war  indicates  that  labor  Is  participating 
with  capita]  in  the  greai  prosperity  of  the  CTnited  States. 

A  Butte  miner  who  had  a  job  in  the  New  York  subway 
was  met  on  Broadway  by  a  Western  friend,  who  asked 
him  what  he  was  doing  there.  lie  replied:  "Working  in 
a  sort  of  a  parlor.  I  put  in  a  shut  and  a  dago  comes  in 
ami  mucks  it  out,  and  when  1  feel  like  it  I  go  back  and 
put  in  another.  They  call  it  working,  but  you  could  eat 
it.  Talk  about  blasting!  It  sounds  like  a  Fourth  of 
Julv  firecracker." 

There  happened  to  be  in  San  Francisco  recently  seven 
of  the  technical  staff  of  the  Pueblo  Smelting  and  Refining 
Co.  of  30  years  ago.  and  appropriately,  they  got  together 
at  dinner.  They  were  Baron  von  der  Ropp  and  E.  X. 
Englehart,  formerly  at  the  old  lower  works  in  Anaconda; 
11.  II.  Schlapp  of  Broken  Hill  fame,  now  a  resident  of 
Melbourne,  Australia;  Philip  S.  Morse,  formerly  of 
Cockle  Creek,  Australia;  August.  Raht,  who  built  the  East 
Helena  smeltery;  George  Westcott,  who  has  abandoned 
assaying  for  fruit,  raising,  and  E.  P.  Mathewson. 

According  to  the  report  of  the  Werchisset  Mining  Co., 
it  appears  that  the  copper  industry  of  the  Ural  has  been 
compelled  to  reduce  its  production  on  account  of  shortage 
of  labor,  of  difficulties  of  transport,  and  owing  t<>  the 
impossibility  of  obtaining  sufficient  coke  from  the  Donetz 
district,  says  Engineering,  London,  Aug.  18,  1916.  The 
cost  of  production  has  increased,  bur  prices  were  fixed 
by  a  long-running  contract  with  the  Copper  Syndicate, 
Me'clj.  The  Russian  banks  appear  to  he  much  interested 
in  the  Ural  mining  and  metallurgical  undertakings,  and 
are  by  degrees  acquiring  a  number  of  shares  in  these 
concerns.  Thus  the  Union  Bank  of  Moscow  has  acquired 
the  majority  of  the  shares  in  the  Alepajew  Metallurgical 
Works,  which  has  a  capital  of  5,880,000  roubles.  This 
is  one  of  the  oldest  concerns  in  the  Ural  and  manufactures 
pig  iron  and  half-finished  products. 

m 

The  Jerome  boom  gathers  momentum  as  it  progresses. 
"There  seems  to  be  no  limit  to  the  spots,"  writes  an  Ari- 
zona correspondent,  "upon  which  a  million-dollar  corpor- 
ation can  be  forme!!  overnight.  And  they  are  bein 
quickly  formed.  Of  course  the  'home  folks'  take  the  first 
100,000  shares  at  10c,  while  the  outside  world  hungrily 
awaits  the  issuance  of  the  second  100,000  shares  at  -$1  a 
share.  Thus  it  goes.  Nearly  every  man.  woman  and  child 
in  Jerome  has  an  armful  of  stocks  and  is  accumulating 
more  hourly.  The  preachers  put  their  savings  behind 
their  faith  and  fill  their  coffers  with  the  filthy  I 
between  Sabbaths.  Stenographers  vie  with  their  employ- 
ers for  prestige  on  the  'Change,  and  schoolteachers  keep 
one  eye  on  the  stock  ticker  and  one  on  the  blackboard. 
One  cannot  distinguish  between  common  street  loafers 
and  malefactors  of  great  wealth,  and  the  swamper  is  a 
financier  of  much  renown.  Verily  it  is  a  jolly  good  i 
— and  profiting." 
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,!"  ''"'    ;"  thai   hard   rock  by  hand. 
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then  we  attai  h :  ,.,dl  ,,,,  the  hill. 

hill   is    1,300   ft.   Ion-.     The   maximum   grade   is 

W'r  have  a  bin  at  the  top  where  the  self-dumping  skip 

unloads.     We  put  a  new  carburetor  and  magneto  on  the 

i  e   and    then    it    went    tine.      We   at  to  try 

kerosene   after  we   run   awhile.      I    believe  that    v.. 
tale  the   i'.'  ft.  presso    that  we  have  and  put   it  on 

a    truck.      This    trial,    could    carry    the    Shaw    sharp 
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tractor  made  by  the  Internationa]  Harvester  Co.  to  drive 
the  same,  using  the  tractor  as  a  stationary  engine  and 
also  to  haul  ore.  \\  ,tii  a  he  out  [ike  this,  I  believe  that 
you  can  make  a  profit  out  of  lots  of  places  where  old 
timers  had  to  quit."  To  a  young  fellow  who  is  showing 
such  ingenuity  ami  resourcefulness,  we  say,  ""More  power 

to  his  elbow  ." 


The  Anae la   Standard   remarked   fittingly   that   the 

announcement  of   E.    I'.   Mathewson  thai  leave 

Anaconda  was  received  with  deep  regret,  not  only  in  the 

city  for  which  he  has  done  so  much  in  all  civic  lino,  but 

throughout   the   state,   where  he   has   taken   a    foremost 

interesl  in  every  coopei 

His  personality   is  stamped    upon    institutions  of   which 

Anae,, ml, i    i~  most   proud — the  whole  movement  cent. 

in  playground  activities,  the  sports  on  the  common,  the 

Christmas  ami    other    holiday   observa 

the    library;    the  system,    and    many    another 

undertaking  that   i-  signifies I   progress.      In  his  official 

city   he  has   had   the  confidence  of  i  om- 

munity  as  well  as  of  the  company  he  has  represented  here. 
Throt  cognized   as   a    tin 

worker  lor  the  upbuilding  ot  'lie  .,.  -i  in  Montana.  1 1 « 
wa-  chairman  t<(  the  state  fish  and  game  commission, 
and   f:  ..'    the   head  of   the  good-l 

and  automobile  organization  of  the  state.    The  attrai  I 

ncss  which   Montana   ha-   for  :   gely 

of  In  E  'ii  an 

enthusiastic   worker   for  flic   state   fair  an  ani- 

mation I.  and  his  i  rely  missed 

ry  aggregation  of  loyal  boosters.    He 
with  the  best   "  ?  citizen   for  his  ; 

in  his  new  field   of  useftilness,  and   the  assui 
he  will  always  he  welcomed  back,  whet 

■  t,,  make  tl  . 
if    he  Dg     for    return     in 

this  that  Mr.  Mathewson  in  Montani 

•allurgist  and  a  great 
administrator,  hut  a  itizen. 
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Personals 


John  Seward  has  returned  to  Nutley,  N.  J.,  from 
Ontario. 

L.  W.  Kemp,  lately  at  Grass  Valley,  Calif.,  is 
now  at  the  Chuquicamata  mine  in  Chile. 

A.  P.  Rogers  has  just  returned  to  New  York 
from  a  professional  trip  in  Dutch  Guiana. 

Mill  Superintendent  Eames.  of  the  Hollinger 
Mine  in  Ontario  was  in  New  York  last  week. 

C.  H.  Macnutt  has  obtained  a  commission  in 
the  Royal  Canadian  Engineers,  Canadian  Expedi- 
tionary   Force. 

John  F.  Boyle  has  been  elected  president  of  the 
Arkansas  &  Arizona  Copper  Co.  He  succeeds 
C.  \V.  Clark,  resigned. 

Richard  A.  Parker  has  been  elected  chairman 
of  the  mining  bureau  of  the  Denver  Civic  and 
Commercial  Association. 

Charles  W.  Newton,  manager  of  the  Consolidated 
Interstate  Callahan  mines  at  Wallace,  Idaho,  was 
in  Boise  on  business  recently. 

J.  Reddington.  who  has  been  in  charge  of  devel- 
opment work  at  the  Moose  mine.  Gold  Lake,  Man. 
itoba,  has  returned  to  New  York. 

Robert  McGarraugh,  formerly  mine  superintend- 
ent of  the  Aguacate  mines  in  Costa  Rica,  has  been 
appointed  general  superintendent  in  charge  of 
operations  at  the  mines. 

Persifor   G.   Spilsbury.   general   manager   of   the 

Aguacate  mines,  Costa   Rica,  bas  1 n  transferred 

to  New  York  and  will  have  his  offices  at  55 
Liberty   St.,   New  York. 

G.  A.  White,  formerly  metallurgist  of  the  Amer- 
ican Sheet  and  Tin  Plate  Co..  is  now  associated 
with  the  Titanium  Alloy  Manufacturing  Co.,  of 
Niagara  Falls,  in  the  same  capacity. 

Frederick  Laist.  formerly  metallurgical  manager 
for  the  Anaconda  Copper  Mining  Co.,  has  been 
appointed  the  successor  of  E.  P.  Mathewson,  who 
has  just  left  the  Anaconda  company. 

J.  N.  Bulkley.  120  Broadway.  New  York,  has 
been  appointed  consulting  engineer  to  the  Kaolin 
Products  Corporation,  and  will  design  and  super- 
vise  the   erection   of  the   new   plant. 

J.  L.  McAllen  has  resigned  his  position  as 
superintendent  of  the  Gold  Bullion  mine  at  Knik 
in  the  Willow  Creek  District,  Alaska,  and  will 
engage  in  private  practice  in  Portland,  Ore, 

W.  H.  Wright,  of  the  Malm-Wolf  Co.,  Denver, 
Colo.,  sailed  from  Nome  on  Oct.  7  for  Seattle. 
During  the  past  month  Mr.  Wright  has  been  mak- 
ing placer  investigations  in  Alaska  for  New  York 

parties. 

John  V.  N.  Dorr  and  Carl  E.  Akeley  have  been 
awarded  the  John  Scott  Legacy  Medals  and  pre- 
miums bv  the  Franklin  Institute  of  Philadelphia  ; 
Mr.  Dorr  for  his  hydrometallurgical  apparatus, 
and  Mr.  Akeley  for  his  cement  gun. 

W.  F.  Ridley,  superintendent  of  the  Allouez 
and  Centennial  copper  mines  in  Michigan,  was 
seriously  injured  while  at  work  underground 
recently,  losing  three  toes  on  his  left  foot  and 
receiving  serious  injuries  about  the  head  and  face. 

Edward  Ray  Weidlein  has  been  appointed  asso- 
ciate director  of  the  Mellon  Institute  of  Industrial 
Research  of  the  University  of  Pittsburgh.  Mr. 
Weidlein  has  held  an  industrial  fellowship  since 
1910,  and  during  the  past  four  years  has  been  in 
active  charge  of  the  hydrometallurgical  investiga- 
tions of  the  institute. 

Will  L.  Clark,  manager  of  the  United  Verde 
Copper  Co.  since  1904,  has  resigned  that  position. 
He  is  succeeded  by  Robert  E.  Tally,  who  for  tin, 
last  eight  years  has  been  superintendent  of  mines 
for  the  United  Verde  company,  and  is  now  to 
have  the  title  of  assistant  general  manager.  For 
the  present  he  will  continue  also  to  act  as  super- 
intendent of  mines. 

L.  P.  Yandell  has  been  elected  a  director  in  the 
Stanton  copper  companies — Mohawk,  Wolverine, 
White  Pine  Extension  and  Michigan.  Mr.  Yandell 
is  the  manager  of  the  estate  of  the  late  Joseph 
E.  Gay,  for  many  years  heavily  interested  with 
the  Stantons  in  all  their  properties.  He  has  visited 
the  Michigan  and  has  a  close  working  knowledge 
of  the  conditions  at  the  various  mines. 

F.  N.  Flynn,  for  the  past  seven  years  connected 
with  the  Arizona  Copper  Co.,  Ltd.,  at  Clifton, 
Ariz.,  has  resigned  his  position  as  superintendent 
of  the  smelting  department,  effective  Oct.  31. 
Roger  H.  Hatchett.  who  has  been  Mr.  Flynn's 
assistant  for  six  years  past,  has  been  appointed 
acting  superintendent  of  the  smelting  department. 
Mr  l'lvml  will  sail  from  New  York  early  in 
November,  for  Chuquicamata.  Chile,  where  he  will 
enter  the  employ  of  the  Chile  Exploration  Co. 

minium i- 


Mass.,  was  killed  Oct.  11  by  an  automobile  truck 
which  ran  over  him.  He  was  born  in  Middletown, 
Mass.,  in  1857,  and  was  graduated  from  Dart- 
mouth in  1879.  He  was  professor  of  mathematics 
in  the  South  Dakota  School  of  Mines  1887-90, 
removing  to  Worcester  in  1891.  From  1911  to 
1913  he  was  acting  president  of  Worcester  Poly- 
technic  Institute. 

Lewis  F.  Jones,  a  mining  engineer,  sent  to 
Barrackville,  W.  Va.,  in  charge  of  a  crew  from 
the  Pittsburgh  station  of  the  Bureau  of  Mines, 
to  rescue  the  entombed  men  at  the  Jamison  mine, 
was  asphyxiated  in  the  workings  Oct.  21.  Jones, 
with  seven  other  men,  had  reached  the  bottom  of 
the  shaft  when  he  was  overcome.  His  com- 
panions, advancing  to  the  rescue,  felt  the  force  of 
the  gas,  and  one  by  one  dropped  in  their  tracks. 
When  they  did  not  return  to  the  surface  another 
party  entered  the  mine  and  brought  them  out.  All 
quickly  recovered  except  Jones,  who  had  appar- 
ently died  in  the  mine.  He  is  the  fourth  Govern- 
ment expert  to  lose  his  life  in  an  attempt  to  save 
entombed  miners.  His  death  was  a  great  loss,  as 
he  was  regarded  as  one  of  the  most  able  men  in 
directing  rescue  work.  Mr.  Jones  had  charge  of 
the  experimental  mine  of  the  bureau  at  Bruceton, 
Penn.,  and  in  this  capacity  developed  many  safe- 
guards for  the  protection  of  life  in  mines. 

Ranks  of  Colorado's  pioneer  mining  men  have 
been  thinned  by  the  recent  deaths  of  Col.  George 
G.  Vivian.  A.  R.  Gumaer.  Charles  W.  Marshall  and 
Fred  W.  Cammann.     Vivian  was  the  last  survivor 

of   the    so-called    "Swansea    Group"    of    n    who 

were  instrumental  in  establishing  several  early 
smelting  plants  in  the  state.  He  was  born  in 
Cornwall  61  years  ago  and  came  to  this  country 
with  Pierce,  Dumont,  and  others.  At  times  he 
managed  the  Champion,  Koohinor  and  Donaldson 
mines  at  Idaho  Springs,  the  smeltery  at  Golden 
and  the  Hidalgo  mine  near  Mexico  City.  For  the 
past  three  years  he  managed  the  East  Butte 
Copper  Co.  at  Butte,  Mont.  Gumaer  was  president 
of  the  Florence  Oil  and  Refining  Co.  and  always 
held  numerous  mining  interests.  His  death  was 
due  to  pneumonia.  Marshall  was  stricken  with 
apoplexy  while  driving  to  his  mining  property  in 
Hummer's  Gulch,  Boulder  County.  Cammann 
held  properties,  at  various  periods,  in  the  Lead- 
ville,  Gunnison,  Silverton  and  Central  City  dis- 
tricts. Heart  failure  attacked  him  while  visiting 
his    son    in    Cleveland,    Ohio. 


New  Patents 


Obituary 


Lyman  B.  Brainard,  president  Hartford  Steam 
Boil  Inspection  and  Insurance  Co.,  Hartford, 
Conn.,  died  suddenly  Oct.  11  of  apoplexy,  aged 
60  years.  He  was  also  a  director  in  a  number  of 
large  corporations. 

Levi  Leonard  Conant,  professor  of  mathematics 
at     Worcester     Polytechnic     Institute,     Worcester, 


Societies 


University  of  Illinois — The  number  of  students 
registered  in  the  College  of  Engineering  at  Urbana, 
111.,  is   1,143  this  term. 

University  of  Arizona — This  institution  at  Tuc- 
son will  give  this  winter  a  number  of  short  courses 
intended  for  men  working  in  the  mine  or  smelting 
plant.  These  courses  include  Prospecting ;  Field 
Geology;  Assaying;  Metallurgy;  Flotation;  Mine 
Management. 

Mining  and  Metallurgical  Society  of  America- 
A  meeting  of  the  New  York  Section  was  held  at 
the  Engineers'  Club  on  Oct.  19.  W.  R.  Ingalls 
having  declined  to  accept  the  chairmanship  of  the 
section  to  which  he  was  elected  at  a  previous 
meeting,  Morril  B.  Spaulding  was  elected  to  fill 
that  office.  Prof.  Benjamin  Leroy  Miller  addressed 
the  meting  on  the  subject  of  "Iron  and  Manganese 
Deposits  of  Brazil." 

Haileybury  School  of  Mines — The  new  mining 
and  milling  laboratory  at  Haileybury,  Ont.,  is 
nearing  completion  and  the  school  is  now  getting 
the  machinery  and  equipment.  The  laboratory 
will  comprise  a  complete  small  size  concentratol, 
cyanide  mill,  flotation  plant,  assay  office,  black- 
smith shop,  machine  shop  and  carpenter  shop 
and  will  contain  most  of  the  machines  usually  met 
with  in  these  lines.  The  school  has  the  coopera- 
tion of  the  mines  of  the  Cobalt  district  and  of 
manufacturers  of  mining  machinery. 


Industrial  News 


H.  W.  Dow  has  been  appointed  sales  manager  of 
the  Nordberg  Manufacturing  Co.,  of  Milwaukee, 
Wis  Mr.  Dow  lias  been  associated  with  the  com- 
pany in  the  engineering  and  sales  departments  for 


Trade  Catalogs 


Erie  Volute  Centrifugal  Pumps.  Erie  Pump  and 
Equipment  Co..  Erie,  Penn.  Catalog  No.  32.  Pp. 
32.      6x9   in.      Illustrated. 

Roller    Bearings.       Hyatt    Roller    Bearing    Co., 
Newark,   N.    J.      Bulletin   No 
in       Illustrated.      This    covei 
roller  bearings  to  mine   cars. 

Encyclopedia  of  Goodyear  Mechanical  Rubber 
Goods.  The  Goodvear  Tire  and  Rubber  Co.,  Ak- 
ron, Ohio.     Pp.  40.     7%xl0V4  in. 

This  is  the  title  of  a  set  of  hound  bulletins 
containing  tabulations  of  the  mechanical  rubber 
goods  made  by  this  company  and  information  as 
to   their  use. 


United  States  patent  specifications  listed  below 
may  be  obtained  from  "The  Engineering  and 
Mining  Journal"  at  25c.  each.  British  patents 
are  supplied  at  40c.  each. 

CONCENTRATING — Ore-Concentrating  Appar- 
atus. Thomas  A.  Jannev,  Garfield,  Utah.  (U.  S. 
No.    1,201,053;   Oct.    10,    1916.) 

CRUCIBLE  FURNACES— Improvements  Relat- 
ing to  Crucible  Furnaces.  E.  Hall,  Birmingham, 
Eng.      (Brit.   No.   4,991   of   1915.) 

CRUSHER — Ore  Crusher  and  Concentrator. 
Charles  O.  Haskell,  Los  Angeles,  Calif.,  assignor 
to  Centrifugal  Machinery  Co.,  Los  Angeles,  Calif. 
(U.   S.   No.    1,200,104;  Oct.   3,   1910.) 

CRUSHING — Improvements  in  Crushing,  Grind- 
ing and  Pulverizing  Machines.  W.  H.  Coward, 
Somerset,   Eng.      (Brit.   No.    735  of   1915.) 

CONCENTRATOR — Ore  Concentrator.  George 
T.  Cooley,  Joplin.  Mo.,  assignor  of  one-half  to 
James  Athel  Brent,  San  Francisco,  Calif.  (U.  S. 
No    1.201,151;  Oct.   10,  1916.) 

DRILL, — Rock  Drill.  August  Gerdes,  Gretna,  La. 
(U.   S.  No.    1,200,935;  Oct.   10,  1916.) 

ELECTRIC  FURNACE.  Horace  W.  Gillett  and 
James  M.  Lohr.  Ithaca.  N.  Y.  (U.  S.  Nos.  1,201,' 
224    and    1,201,225  ;    Oct.    10,    1916.) 

ELECTRIC  FURNACES— Improvements  in  or 
Relating  to  Electric  Furnaces,  E.  K.  Scott,  Kent, 
Eng..  and  F.  Howies,  Manchester,  Eng.  (Brit. 
No    3,953  of  1915.) 

ELECTROLYSIS— Process  of  Recovering  Metals. 
Charles  J.  Reed,  Glenside,  Penn.  (U.  S.  No. 
1.200,025;  Oct.   3,    1916.) 

FUEL — Process  of  Burning  Powdered  Coal  and 
Analogous  Fuel.  Edward  P.  Roberts,  Cleveland, 
Ohio.      (U.  S.  No.   1,200,028;  Oct.  3,  1916.) 

FURNACES— Improvements  in  and  Relating  to 
Furnaces  for  Melting,  Oxidizing  and  Volatilizing 
Metals.  W.  H.  Boorne  and  J.  Sackett,  London, 
Eng.     Brit.  No.   7,072  of  1915.) 

FURNACES — Improvements  in  or  in  Connection 
with  Rotary  Furnaces.  F.  W.  Stevenson,  Coven- 
try.  England.      (Brit.   No.  6.433  of  1915.) 

RETORT  DISCHARGING— Improved  Means  for 
Discharging  Retorts.  Gibbons  Bros.,  Ltd.,  Staf- 
ford,  Eng.      (Brit.    No.    10,058  of   1915.) 

RETORT-DISCHARGING  MACHINES.  Sim- 
monds  Engineering  Co.,  Iola,  Kan.  (Brit.  No. 
3,147    of   1915.) 

ROASTING — Improvements  in  Securing  Rabble 
Arms  to  Shafts  of  Metallurgical  Furnaces.  Fur- 
nace Patent  Co.,  Philadelphia,  Penn.  (Brit.  No. 
16,939   of   1915.) 

SIGNALING — Improvements  in  Mine  and  Other 
Electric  Signaling  Systems.  Sterling  Telephone 
and  Electric  Co.,  London,  Eng.  (Brit.  No.  4,675 
of   1915.) 


Company 

Ih-lihq 

Sale 

Amt. 

Alpha,  Nev 

Oct.    25 

Nov.  15 

SO.  03 

Amies.  Nev 

Oct.     11 

Nov.    1 

0.02 

lug  Cottonwood.  Utah 

Nov.     0 

Nov,  21 

O.01 

Blue  Hell,  Ida 

Oct.      9 

Nov.     9 

0.002 

Blue  Bull,  Nev 

Oct.     Hi 

Nov.  20 

0.01 

Blue  Star.  Ida 

-ept.  25 

Nov.  21 

0.02 

Cedar  Creek,  Ida 

Oct     2:t 

Nov.  23 

0.01 

Chief  cons.  Ext.,  Utah 

Oct,     10 

Nov.      1 

0.002 

Unlunitms-Rcxall,  Utah  .. 

Oct.     27 

Nov.  17 

0.02 

(  'onlUlence  Silver,  Nev 

Nov.     8 

Noy.  29 

0.10 

Cornet,  tela 

Oct.    20 

Nov    211 

O   00075 

Consolidated  Imperial,  Nev 

Oct.    25 

Nov.  15 

0.01 

Demijohn,  Utah 

Oct..    21 

Xn\     in 

0.005 

Diam.  BIk  .  Butte.  Nev 

Oct.    12 

Nov     IS 

0.01 

Dlaninndticld  Bl'k  B'ttc,  Nev 

Oct.    12 

Nov.   IS 

0  01 

Duluth.  Ida 

Oct.    is 

Nov.   IS 

0  001 

Kaiife  Mountain,  Ida 

Nov,     4 

0  001 

Emerald,  Utah 

Oct      16 

Nov,   IS 

0.00! 

Emerald.  Utah 

Nov.   15 

Dec.     9 

0  on; 

Enterprise,  Ida 

Oct.     19 

Nov.  20 

0.002 

Four  Timber,  Ida 

Oct.      1 

Nov.     1 

0  002 

o.l       21 
Oct.      5 
Nov       ,s 

Nov    24 
Nov.     9 

Nov    211 

0.002 

0  003 

Hale  and  Xorcross,  Nev..     .  . 

0.03 

Idaho  &  L.  A.,  Ida 

on      10 

Nov.  17 

0  005 

Idaho  Mont,  Ida 

Oct.     30 

Nov.   IS 

0  002 

fiidcpcndent,  Ida 

Oct.      7 

Nov.     7 

0  005 

I.ehl  Tintic.  Utah 

Nov       s 

Dec.      2 

II  0025 

Manhattan  Cons.,  Nev 

Oct.      9 

Nov.     8 

0.01 

Military,  Ida 

Oct.     25 

Nov.  25 

(1  (10(125 

Mineral  Range  Gold.  Utah 

Oel .     10 

Nov.     S 

(1   005 

Monarch-Pgh.,  Nev 

Oct.    21) 

Nov,  27 

0.01 

Murray  Copper.  Utah 

Oct.      9 

Nov.     S 

0  001 

Naildriver.  Utah     

Dec.     4 

0.01 

Native  Silver.  Mont 

Oct.       2 

Nov.    4 

0.005 

Nov.     2 
Oct.     2:1 

Nov.  17 
Nov    23 

0  0015 

Nonpareil.  Ida 

0.001 

North  Clift.  Utah 

Oct.     10 

Nov      3 

0.01 

June   10 
Oct.     10 

Nov    23 
Nov.     1 

0  005 

North  Tintic,  Utah 

0  002 

Ophir,  Nev        

(let      2.' 

Nov,   15 

0  05 

Raven,  Ida 

(lei       LM 

Nm     211 

0.001 

See    Belcher  A-  Midas,  Nev. 

Oct.     31 

Nov     24 

0.02 

Sclma,  Utah 

Nov.     4 

Nov    2S 

0  00s 

Sierra  Nevada,  Nev 

Oct.     12 

Nov.     2 

0   10 

Silver  Mt  ,  Ida 

Oct.    21 
Oct.      2 
Nov.     2 
Oct.     12 
on      :il 
Oct      23 

Nov    24 
Nov.     2 
Nov.  23 
Nov    fa 
Nov    25 
Nov     is 

0  002 

0.01 

Toliar    Utah      

0,002 

Tvler.  Ida       

0  0015 

0  005 

Utah  Metals.  Utah  

0  002 

Wasatch  Marble.  Utah 

S,.pt     21' 

Nov.  11 

0  03 

net      ao 

Nov.  30    0  005 

October  28,  1916  ENGINEERING   A.ND  MINING  J01  UNA  I, 

glllll Illllllllllllllllllllllllllllllll Illlllllllllllllllllllllllllllllllllllllllll II Illllllllll | iinu: mm mmmmm 


so; 


EdMoFial  CorirespoinidleirM    . 


;.!-:  mi i nitiinimi! 


SAN   FRANCISCO— Oct.  20 

Lawson     Adit    Construction     has     I n     started 

by  mining  students  oi  the  Dnlverslts  ol  California. 
This  pierces  the  hillside  just  east  of  the  Si  u  I 
Memorial  Mining  Building  on  the  campus  at 
Berkeley,  and  will  be  driven  by  the  students  l.stio 
ft.  Into  the  Berkeley  Hills.  The  pi  nun.  purpose 
of  Frank  It  Probert,  recently  appointed  I'rofcssnr 
of  Mining  in  the  University  of  California,  in  this 
work  is  to  give  every  mining  student  thorough  ac- 
quaintance with  all  ihr  mechanical  processes  of 
drilling,  blasting,  timbering,  mini-  surveying,  etc 
without  the  great  waste  of  time  Involved  In 
learning  such   things  by  working  as  a  lab 

a   mine.     Different   types   of   ■   timbering   and 

.different  underground  procedures  will  be  Illus- 
trated in  this  Lawson  adit.  Many  sessions  of 
classes  of  mining  students  will  be  held  then 
underground.    In    addition     to    the    practical    work 

which  will   be  carried  on. 

Death  of  a  Striker  in  Amador  County  resulted 
front  an  effort  of  the  strikers  to  halt  a  motor 
car  driven  by  an  engineer  going  to  Ins  work  as 
watchman  at  the  South  Eureka  mine.  The  engi- 
neer is  said  to  have  tried  to  avoid  the  men  who 
tried  to  stop  his  ear.  but  one  of  the  strikers  is 
reported  to  have  deliberately  jumped  in  front 
of  the  moving  car  and  was  fatally  injured.  The 
South  Eureka  and  Central  Eureka,  which  adjoin, 
are  being  kept  clear  of  water  and  the  Impression 
obtained  is  that  these  mines  are  preparing  to 
resume  operation.  Possibly  they  are,  provided 
the  former  employees  are  ready  to  return  at  the 
old  wage  and  without  regard  to  anj  demands  of 
the  union.  Very  likely  till  of  the  mines  will 
resume  if  their  men  will  go  hack  to  work  on  the 
same  conditions.  It  is  quite  evident  they  will 
never  go  back  under  any  other  conditions.  It  is 
up  to  the  men  who  are  desirous  of  returning  to 
work.  There  are  about  1,000  of  them,  and  among 
the  300  strikers  there  are  possibly  100  ready  to 
make  trouble.  They  have  taken  on  a  little  more 
bravado  since  the  State  Federation  of  Labor  has 
endorsed  the  strike.  Early  in  tin'  strike  the 
sheriff  appointed  deputies  among  the  strikers  who 
were  informed  they  would  be  ex] ted  to  main- 
tain order  among  themselves.  It  was  nice  of  the 
sheriff  to  do  this,  though  be  was  no  doubt  aware 
that  he  was  putting  a  club  in  their  hands  The 
secretary  of  the  union  says  he  cannot  control  the 
men.  That  was  evident  in  the  beginning,  when 
be  claimed  that  the  major  part  of  the  union 
members  did  not  wish  to  strike  but  the  Aus- 
trians  and  the  Spaniards  and  some  othei  foreign 
members  had  their  way.  About  250  of  them 
seemed  to  have  controlled  the  situation,  and,  as 
Sheriff  Lucot  expressed  it.  the  Law-abiding  ele- 
ment, which  is  anxious  to  be  at  work  and  does 
not  approve  the  strike,  got  discouraged  when  it 
come  to  the  pinch  of  protecting  themselves  against 
the  lawless  ones.  Then  the  sheriff  asked  the 
governor  to  send  help.  The  governor  sent  the 
labor  commissioner  to  investigate,  and  hi 
gation  consisted  chiefly  in  trying  to  persuade  the 
mine  managers  to  take  the  men  back  on  three 
months'  probation  with  the  promise  that  those 
who  were  good  and  worthy  should  receive  th 
extra  two-bits  a  day.  The  suggestion  was  de- 
clined, of  course.  The  engineers  and  the  pump- 
men, who  in  the  beginning  were  not  called  upon 
to  remain  away  from  work,  were  called  out  dur- 
ing the  past  week  but  bad  returned  to  work 
about  the  time  the  accident  occurred  resulting 
in  the  death  of  one  of  the  strikers.  The  union. 
which  is  a  branch  of  the  Western  Federation   (not 

the    United   or    Union    Fed  cation,    as    em  I  ilj 

Stated),  seems  to  base  its  hope  of  winning  the 
strike  upon  the  exodus  oft  a  number  of  miners 
who  were  satisfied  with  the  wage  and  tie  condi- 
tions, but  who  were  not  willing  to  remain  idle 
while  a  useless  strike  wis  being  carried  on.  The 
strike  will  be  settled  when  the  millers  who  claim 
to  have  no  part  in  it  are  ready  to  go  to  work 
in  a  body  and  ignore  the  strikers  and  their  de- 
mands. 

BUTTE— Oct.    21 

Butte  and  London  Cavein  that  stopped  work  in 
the  south  crosscut  has  been  cleaned  up  and 
work  resumed.  In  drifting  on  the  ledge  encoun- 
tered   just    before    the    cavein     took    place,    g 1 

copper  ore  was  encountered.     The 
per   pyrites   and   is   the   best    sample    yet    encoun- 
tered.     The   extent   of   ore   cannot    be   determined 

until   further   drifting   is   d hut    ... 

tion  is  now  that  a  good  orebody  has 
countered  that  will  assay  high  in  both  copper 
and  silver  and  will  develop  commercial  ore.  This 
is  the  first  of  the  seven  veins  encountered  in  the 
crosscutting  on  the  1,600-ft.  level  of  the  Butte 
and  London  that  has  given  the  company  a  feeling 
of  certainty  of  success. 

North  Butte  Quarterly  Report  for  the  period 
ending    Sept.    30,    1916,    shows    a    production    of 


124,  iss  ton:;  ot  from  which  w 

853,685    Hi     "t    coppi  r,   247,833  i 

102  oz.   of   gold,     'itiis  shov 

crea  le  from   the  r<  cni  ,  staHishcd  in  the  uunrtci 

ending  June  SO,   r.'ii;   when   tr 1 16,1  I 

i  coi  ered  6,07  1.7 12  lb   of  coppi  r,  26  1. 100 
oz.    silver  and    112   OZ.   gold,   hill    an    ap| 
to    tile    normal    outpul    tor    the    period    '  '"! 

10,   1915,  when  from   l.  I,  100  1 

■  072, vol    Mi     copp  ot    silver 

and   305   oz,    ol    gold 

Boston   &  Corbin   Recent  Mill  Changes  ami   Bo 

tation    addition    i iponslbli     Pot    greatly    in 

creased  recoveries  as  shown  by  tin  toll,, wing 
figures:      August    ore    tonnage,    2,808,    recovery, 

19,815    lb.    ot    coi r    and    2,723    o 

September  oi  e  t lage  2,695,  rei 

ot  copper  and  ::  "i7u  oz,  ol  silver.  For  the  Hist 
two  weeks  ol  October  the  tonnage  was  1,429, 
null   n vei  1 .   3  ! lb    ol   copper  and  2.1 17  oz. 

of  silver.  On  the  assumption  tll.it  the  grade  of 
ore  mined  ill  October  was  about    thi 

Ml     All-list     the    apparent     illire.i      .1 

rected    hi    October    v..  i .     28  i1 

"i.i,    ot'  sill  '■!'  oi  er  those  oi    a il    befoi  i    the 

mill   changes   wei  e   m  de 

Butte    Millionaire    Will    Give    Two    Millions    to 
inn. tit    war    orphans    and    destitute    families    in 

France.      Aci ling    to    close    friends    ot    w     A. 

Clark,  Jr.,  of  Butte,  son  of  former  Senatot   «     a 
i  lark,   Mr-   Clark   is  to  give-  th..   total   profll  I  ot    bis 
sab'   of  war   materials   and   receipts   from    Invest- 
ments  in   "war    babies"    or    ' Is    from    the    Euro- 
pean governments  Involved  in  the  present  stupen- 
duotis  struggle,      According   to   the   present    plans 
the  funds  will  not   pour   into   France   until   peace 
is    declared.       It     is    understood    a    fund    will    bfl 
established  which   will   be  handled   under  the  sup- 
ervision of  the   American   ambassador   I 
.Mr.  Clark's  Butte   Interests  an    I 
in  the   Elm   Orlu   zinc   mine,  and 
of  the  Timber  Butte  Milling  Co.,  of  which   he  Is 
president    and    general    manager,    and    which,    due 
to  the  high  price  of  spelter,  have  netted  profits  far 

.\ dint;   ti arnlngs   under   normal   conditions 

Owing  to  Mr.  Clark's  absence  from  the  city,  tin 
report  of  his  generous  Intentions,  announced  by 
his  friends,  could  not  lie   verified. 

Davis-Daly   Copper  and    Butte-Detroit   I 
ranged   tor   the   use   of   tin-   tatter's   mill    for   the 
treatment   of  the  zinc  ores  in  the  Colorado   nun 
of   the   Davis-Daly   company.      While    II 
generally    known    that    the    Dai 
deposits    of    value,    the    statement    Is    mole    that 
there  is  quite  a  large  quantity  of  it   in   • 
levels  of  the  Colorado.     The   concentrator  of  the 

BUtte-Detrolt    has    been    remodeled    for    oi 

An  oil  flotation  system  has  he.  n   Install 

to   tii.it    employed  by   the   Butte   &    Sup 
Timber    Butte.       It    is    stated    that    the    D  D 

company  is  expected  to  furnish  from  100  to  lei 
tons  of  inn  foi  the  Butte-Detroit  concentrator 
dally       The   ore   has   been    tested   iiotii    111    Butte 

uni    Sill     I    itu     ml    flotation    plants,    and    it     is    said 

that  a  very  high  percentage  "f  recovery  is  made. 
Aside  from  reconstructing  the  concentrator,  the 
Butte-Detroit  has  not  been  pushing  work  at  its 
property.  The  mine  wis  unwatered  several 
months  ago  and  since  then  h.s  i n  kept  un- 
watered preparatory  to  a  campaign  of  shaft  sink- 
ing   and    development 

DENVER— Oct.  20 

At  the  Harvard  Shaft,   recently  drained  by  the 
I".     S.      Exploration,     Mining     and     Redu 
(this  particular  branch  Df  this  company's  actlvt- 

:     known     OS     0 
permanent  underground  pump  station  is  completed 
and    the    machinery    installed,    this    including    two 

Erich    I ps    Of    'inn    gal     I   I  h    and   one 

Byron    Jackson    pump    tor    e rgency. 

Grasselli   Chemical   vs.   Western   Zinc 

just    filed    ill    the    Fl  d  iral    District    lour 

,,|,,        p]  ■•  tailed    to 

live  up  to  nv.r  200  tons  monthly  or 

zinc  oxide  if  zinc  began   to 

as    a    resul  Gra 

to    spend     $13,560     more 

t    price  with  Hi 
company. 

Radium   Mining  that   has   been   pracl 

standstill    since    the    beginning    of    til. 

bi  tag  resumed  b]    the  St  ind  ird 
Co.,  which   will   Immediately   start   new 
iiey  properties.  Montr. 
,     will    be    in., .In       1    r,   an    perhaps 

s    oi  mines   and    tin     i 

s    new    mill,    will 
Pittsburgh    for    final    reduction. 

Tungsten   Mining   in   Boulder  County  is  not  to 
cease    simply    because    the    market   has   dropped 


which    II      i 

B   urn.  i    i    i 

of      III,' 

.    . 
..    ■• 
s    a    Greenwi     I 
urer. 

Downtown    Mines   Co.    I 

: 

having    rei 

' 
urn,  the  new  in. ii 

i   ..  lupin,  nt    of    ilrgln    ground    is 
■ 
ind  M, con, mi,   i 

Colorado    Fuel    and    Iron    Co.    held    It 
meeting    In    D 

showed    gross    earning!    fOl  |     |,,    have 

been    $25,626,605,    an    In 

i  cpensea  showed 

I 
amounting   to   30 
distributed       A    byproduct    coking    plant    ot    120 

ovens   was  author!  •    d    at    th,-    Miiuie- 

1     works.    Pueblo,    tl stlmat.  d 

. 

Kokomo   Is    Forging   to   the   Front   Again.      The 

Mile  an, 1  th,,  variety  of 

as    great  I,,  |ng    11, In.. I 

that      Were     CM 
u  IS    of    tile     ]ieli     It 
dier    ores        In' 
in   the   production    of  good   silver   ■ 

being    worked   by    a    group   of    Denver    m 

the      Mutual      ' 

companj '«  gi 
Queen  of  the  West  that  was  famous  In  the  early 

'Mi's. 

Recognition    of   the    Union 

mug   men   and   m< 
For    some    time    grumbling    b.i, 

union    s pai  log    th.-    w 

exaction  of  an  ln< 

unionism  in  tie    d 
men    in    1  I    the    ax- 

il .1.  d       the 

unions   >.  they   do   not   pi 

return  to  former  labor  -  horl   lime 

of   two   prominent   mines 
,    0    number    of    miners    who    wi 
working  for  the  union.      I  nil  Com- 

•    mis   to   Investigate   th 

■ 
1 1    probably    D  it 
, .  quest  tor  an  in 
such    a    request    d 

tor   union    n gnitn.ii.      Two   well-attend 

lugs    ,,f    merchai  I 

been  held  and  a  commltti  ting  mat- 

ters  with   the   Intention   of  soon    reporting. 

Changing    Mt.    Massive's    Name    bis    I u    re- 

Bented      1 

1  In     arbitrarily     changing     the 

name  ot  Mt    Mnsslvi   to  Mt    Gannett    n 
tain,    I01  b 

te    landmark.      I 
name  by  the  verj 

11      I,   sp.   ,    ,      to     tills     ,111,. 

topograph 

adopt     the     Ip-w      u 

certain    to    follow    if    tl,.-    I 

•  11       The   old   1 
appropriate  to  this 

' 

The   City 

- 

.  lut.s  .nut  lodgi 
document  concluding:     "Mount  Mass 

n  athed    to    after   . 
the   ancient   name." 

SALT    LAKE    CITY—' 
Utah   Power  and   Light  Co 
■ 
I    ointy.   which    b  1 
■ 

s'.ltCS    Fuel    CO.  S 

Black  Hawk  are  now  usil 
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New  Copper  Leaching  Plant  in  course  of  con- 
struction by  the  Utah  Copper  Co.  is  making  good 
progress.  The  plant  is  near  the  Magna  mill  at 
Garfield,  and  at  a  slightly  greater  elevation.  The 
grading  has  been  completed,  and  the  crushing 
equipment  and  conveyor  system  is  largely  in- 
stalled. The  tanks  are  now  being  built.  These 
are  of  reinforced  concrete,  approximately  SOxlOOx 
18  ft.,  and  work  on  them  is  being  done  as  rapid- 
ly as  possible,  so  that  they  may  be  completed 
before  freezing  weather.  The  initial  capacity 
will  be  about  4,000  tons  of  ore  daily. 

Local  Ohio  Copper  Stockholders  held  a  meeting 
recently  at  the  offices  of  Moore,  Mil.  hull  and 
Maginnis,  attorneys,  to  discuss  plans  for  the  re- 
organization  of  the  company.  Two  plans  have 
been  presented,  one  by  the  International  Mining 
and  Refining  Co.,  which  has  the  Central  Trust 
Co.  as  depository;  the  other  by  the  North  Amer- 
ican Liquidation  Co.,  with  the  Columbia  Trust 
Co.  of  this  city  as  depository.  Further  inf.. Dila- 
tion concerning  the  proposed  plans  for  reorgani- 
zation was  desired  and  telegrams  were  sent  to 
William  E.  Rogers,  of  the  North  American  Co. 
and  to  W.  J.  Brown,  of  the  International,  as  fol- 
lows: "Local  stockholders  at  meeting  here  to- 
night, 31,000  shares  represented,  instruct  us  to 
advise  both  protective  committees,  and  through 
them  the  court  that  they  are  very  familiar  with 
condition  of  property.  Ohio  Copper  Mining  Co., 
and  its  present  potential  value.  They  value 
highly  their  equity  in  the  property,  and  desire 
and  intend  to  do  their  full  share  by  payment  of 
suitable  assessment  or  subscription  for  preser- 
vation of  their  equity  and  are  anxious  for  definite 
action  along  this  line.  Other  stock  not  repre- 
sented at  this  meeting  will  join  any  reasonable 
plan  organization.  Plans  only  submitted  tonight 
for  first  time.  They  find  it  Impossible,  without 
more  mature  thought  and  consideration.  t<.  analyze 
and  choose  between  plans  of  the  respective  com- 
mittees, both  of  which  were  presented  at  meet- 
ing. Signed,  George  Baglin,  Fred  Kuster,  W.  M. 
Havenor,  local  committee."  Royalties  amounting 
to  $450,000  have  been  paid  the  Ohio  Copper 
Co.  by  the  General  Exploration  Co.  since  its 
lease    started    in    June,    1915. 

SPOKANE.    WASH.— Oct.    20 
Wood    River   District   of   Southern    Idaho,    12   ml. 

north  of  Hailey,  has  recently  come  into  promi- 
nence through  the  purchase  of  the  Nay  Aug  and 
the  Silver-Lead  mines,  the  former  by  Raymond 
Guyer,  general  manager  of  the  Rex  Consolidated. 


and  the  latter  by  Darwin  Utter,  former  surveyor 
general  of  Idaho.  The  Nay  Aug  has  been  worked 
intermittently  for  the  last"  30  years,  and  is 
credited  with  a  gross  production  of  $750,000. 
It  is  reported  that  the  property  will  probably  be 
transferred  to  the  Idaho  Exploration  Co.,  a  cor- 
poration in  the  process  of  formation  for  the 
purpose  of  developing  Wood  River  holdings.  The 
property  contains  two  orebodies  assaying  at 
picked  places  as  high  as  40 %  zinc  and  it  is 
estimated  that  40,000  tons  are  available  in  the 
old  workings  for  rapid  extraction.  In  the  Silver- 
Lead  mine,  it  is  thought,  are  similar  orebodies, 
continuations  of  those  of  the  Nay  Aug.  The 
property  is  virgin  ground  now  being  prospected 
by  a  tunnel  450  ft.  long  and  lacking  150  ft.  to 
reach  ore. 

JOPLIN,   MO.— Oct.  21 

Emma  Gordon  Mining  Co.  elected  new  officials 
at  the  ninth  annual  meeting,  held  recently  in 
Miami.  G.  W.  Bigham  was  reelected  president. 
This  company  has  first  lease  on  200  acres  <>i  land, 
near  Commerce,  Okla.,  from  which  an  average  of 
$500,000  worth  of  ore  has  been  produced  annually 
for  nine  years.  The  land  is  owned  by  Mrs.  Hiram 
McBee,  whose  maiden  name  was  Emma  Gordon, 
who  has  received  royalties  of  from  $2,000  to 
$4,000  monthly  ever  since  operations  were  begun. 
There  are  now  seven  concentrating  plants  on  the 
lease. 

Possession  of  a  Valuable  Lease  on  Indian  land 
in  Oklahoma  is  given  I*.  A.  Ewert.  of  .Joplin,  by  a 
decision  of  the  Circuit  Federal  Court.  The  lease 
is  on  100  acres  of  land  near  Ptcher.  Several 
years  ago  before  there  was  thought  of  ore  on  the 
tract.  Ewert  had  an  agent  procure  the  lease  and 
when  ore  was  discovered  near  by  the  agent 
refused  to  turn  over  the  lease  because  the  contract 
with  Ewert  had  not  been  in  writing.  Local  courts 
decided  against  Ewert  but  the  higher  court  sus- 
tained him,  declaring  the  statute  of  frauds,  which 
requires  contracts  in  writing  in  such  cases,  was 
not  intended  to   protect  dishonest  men. 

Recovery  of  $174,000.  Paid  for  a  Mine,  is  asked 
by  Roland  R.  Conklin,  of  New  York,  in  a  suit  filed 
lu  the  District  Court  here  this  week.  He  alleges 
that  fraud  was  used  in  getting  him  to  pay  the 
amount  named  for  two  leases  at  Porto  Rico,  north 
of  Duenweg,  last  March.  The  defendants  are 
J.  W.  Ground,  of  Kansas  City,  and  the  Harnett 
Mining  Co.,  with  G.  A.  Barnett,  of  Joplin,  as 
president.      Conklin    alleges    that   he    was    induced 


to  pay  $175,000  for  the  leases  through  misrepre- 
sentations as  to  the  condition  of  the  ground  from 
a  mineral  standpoint.  He  further  charges  that 
an  engineer  he  employed  to  investigate  the  prop- 
erty was  bought  off  by  representatives  of  the 
mining  companies.  Conklin  is  chairman  of  the 
board  of  directors  of  the  Lincoln  Zinc  and  Smelt- 
ing Corporation,  which  has  purchased  four  mines 
in  this  district  since  last  fall,  including,  besides 
the  one  at  Porto  Rico,  formerly  known  as  the 
Barnett  No.  1,  the  Bradley  at  Joplin  and  the 
Tom  C.  and  Seneca  at  Prosperity. 

TORONTO— Oct.   21 

Consolidated     Mining    and    Smelting    Co.'s    new 

issue  of  stock  to  the  amount  of  $2,106,835  brings 
the  total  capital  up  to  $10,534,375.  In  this  con- 
nection it  should  be  noted  that  the  company  has 
secured  further  zinc  contracts,  which  will  neces- 
sitate a  considerable  amount  of  new  construction. 
The  company  is  also  going  more  extensively  into 
the  production  of  copper  and  has  increased  the 
capacity  of  its  copper  refinery,  having  secured  an 
option  on  a  copper  property  in  the  north  end 
of  Vancouver  Island  close  to  the  water.  The 
directors  will  shortly  issue  a  statement  pointing 
out  that,  for  an  enterprise  producing  on  a  fairly 
large  scale  no  less  than  five  metals,  the  capital 
is  small  as  compared  with  that  of  many  companies 
operating  on  a  more  restricted  scale.  The  zinc 
plant  is  now  making  regular  shipments  which 
are  expected  to  largely  increase  in  volume. 

Interest  in  the  Nickel  Question  has  been  revived 
by  the  statement  of  Lord  Robert  Cecil,  of  the 
Imperial  Government,  to  the  effect  that  there  is 
reason  to  believe  that  the  nickel  cargo  of  the 
"Deutschland"  was  a  "part  of  the  small  stock 
mined  in  allied  territory,"  and  that  precautions 
should  be  taken  to  prevent  allied  property  getting 
into  hostile  hands.  From  the  wording  of  his 
remarks  it  is  not  clear  that  he  referred  to  Ca- 
nadian nickel,  and  it  is  contended  by  the  govern- 
ment press  that  he  had  New  Caledonia  rather 
than  Sudbury  in  his  mind  as  the  original  source 
of  the  "Deutschland's"  cargo.  Nevertheless  his 
utterances,  coupled  with  the  report  that  another 
German  submarine  is  on  her  way  across  the 
Atlantic  looking  for  further  supplies,  have  been 
eagerly  seized  upon  by  the  scare-mongers  to  keep 
alive  the  agitation.  In  view  of  another  general 
election,  which  is  likely  to  take  place  within  a  few 
months,  liberal  campaigners  are  giving  the  ques- 
tion  considerable  prominence   in   their  speeches. 
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ARIZONA 
Cochise  County 
SHATTUCK-AIUZONA         (Bisbee)  — September 
production,   1,566,446  lb.   copper.  26,928  oz,   silver, 
419  02.  gold  and  805  tons  lead  ore  shipped  El  Paso 
smeltery.      Company    earnings    for    nine    months, 
$2,213,994,  equivalent  to  $8.43  a  share  per  annum. 
Gila    County 
OLD    DOMINION    (Globe)— September    smeltery 
output,  3,011,000   lb.,  compared  with  3.600.000   lb. 
in    August    and    3,852,000    lb.    in    July.      Smaller 
September   output  due  to  discontinuance   of  treat- 
ment   of    United    Verde    Extension    ores    averaging 
from  600,000  to  800,000  lb.  copper  monthly. 
Mohave  County 
OATMAN    UNITED     (Oatman) — Resumed    sink- 
ing  three-compartment  shaft  recently. 

SUNNYSIDB  (Oatman)— Stockholders  recently 
ratified  sale  of  control  to  owners  of  TJnited  East- 
ern  for   $86,500. 

BIG  JIM  (Oatman) — Rumored  will  soon  start 
erection  of  mill  larger  than  one  now  building  by 
United  Eastern. 

SAN  FRANCISCO  (Oatman)  —  Recently  in- 
corporated for  1,250,000  shares,  par  value  10c. 
each,  nonassessable.  Will  develop  40  acres  ad- 
joining United  Eastern,  lying  between  Fessenden 
and  Oatman  United. 

Yavapai  County 
BRODY   (Kirkland) — Small  scale  operations  de- 
veloped good  sized  oreshoot  $8   per  ton   gold  ore. 
BLACK     BEAUTY     (Kirkland)— Good     tonnage 
low-grade  gold  ore  reported  developed  at  shallow 
depth. 

CALUMET  &  JEROME  (Jerome)— Financed  for 
several  months  developments.  Shaft  will  be  sunk 
to  1,100-ft.  level  where  Daisy  vein  expected. 

PIONEER  (Kirkland)— Small  force  sinking  shaft 
on  Big  Four.  Recent  carload  shipment  assayed 
high  in  lead  with  some  gold  and  silver. 

VESUVIUS  (Kirkland)  —Recent  development  re- 
warded by  rich  pockets  at  depth  from  which 
several  shipments  returned  6  to  7  oz.  gold  per 
ton, 

BIG  LEDGE  DEVELOPMENT  (Mayer)— Pur- 
chased old  Treadwell  smelter  at  Mayer  and  dis- 
mantling. Contemplate  erecting  complete  modern 
smelter  of  150  tons  daily  capacity. 


CALIFORNIA 
Amador  County 

REWARD  (Pine  Grove)— Crosscut  disclosed  8-ft. 
ledge.     Pine  Grove  mill  now  in  commission. 

BUNKER  HILL  (Amador  City)— Collar  of  shaft 
concreted  to  depth  of  225  ft.  and  concrete  orebins 
on  surface  constructed.  Regular  monthly  dividend 
withheld  this  month  owing  to  conditions  resulting 
from    labor    strike.      E.    Hampton,    superintendent. 

CONSOLIDATED  AMADOR  (Jackson) — New 
two-reel  hoist  in  course  of  installation;  capacity 
for  lifting  15,600  lb.  a  distance  of  2.000  ft.  Rapid 
progress  being  made  with  construction  work  on 
surface,  unwatering  and  repairing  shaft ;  water  at 
point  just  above  S00  station.  Last  work  in  mine 
30  years  ago  all  on  and  above  800  level.  Shaft 
has  inclined  depth  of  2,100  ft. 
Butte   County 

SOUTHERN  CROSS  (Forbestown)— Flotation 
plant  installed  will  be  tested  in  last  half  October. 

CARLISLE  (Forbestown) — Mine  being  unwa- 
tered  to  give  opportunity  to  proposed  investors  to 
make  examination. 

FORBESTOWN  CONSOLIDATED  (Forbestown) 
— Gold  Bank-Golden  Queen  properties  being  oper- 
ated with  prospect  of  disposal  to  Eastern  in- 
vestors. Group  of  12  claims  adjoining  reported 
sold  to  Italian  investors.  The  Fred  Beik  property 
reported  sold  to  Mr.  Hall,  of  Los  Angeles.  Ex- 
tensive work  in  progress  at  Solano  Wonder,  situ- 
ated southwest  of  New  York  placer  ground. 
Eldorado  County 

PYRAMID  (Placerville) — High-grade  ore  re- 
ported disclosed  in  drift  south  of  500-ft.  station. 
Shaft  being  deepened  to  700  ft.  Mine  employs 
24  men. 

Inyo    County 

TUNGSTEN  MINES  (Bishop)— Shipment  of 
concentrates  valued  at  $20,000  reported  recently. 
Mill  now  operating  11  concentrators  working  three 
shifts.  Top  of  Little  Sister  hill  being  broken 
down  and  ore  sent  to  mill  ;  underground  develop- 
ment also  progressing.  Howard  Moore  succeeded 
Cooper  Shapley  as  superintendent. 
Kern    County 

STRINGER  DISTRICT  developing  new  tungsten 
and  gold  deposits.  Charles  Hellmer  and  George 
Swarthouse  encountered  placer  deposit  showing 
$8  gold  and  10  lb.  sheelite  per  ton.    A.  M.  Carter, 


operating  dry  washing  plant,  has  several  tons  good 
dirt  ready  for  jigging. 

KING  SOLOMON  (Randsburg)— Last  cleanup 
Sept.  29  at  new  5-stamp  mill  netted  $4,700.  Mill 
installed  about  five  months  ago  and  produced 
about  $50,000  since. 

BUTTE  LEASE  (Randsburg) — New  screening 
mill  in  operation.  Stamp  mill  will  be  installed. 
Large  amount  low-grade  ore  blocked  out  and 
high-grade  ore  being  developed.  John  M.  Taylor, 
manager. 

Mariposa  County 

BONDURANT  (Coulterville)—  Hazel  Belle  and 
other  properties  situated  12  mi.  east  reported  sold 
by  A.  L.  Adams,  of  Bridgeport,  Conn.,  to  Eastern 
men,  represented  by  George  R.  Stone,  of 
Bridgeport. 

Nevada  County 

CALIFORNIA  (Grass  Valley)— Water  being 
lowered  rapidly.  The  280-ft.  shaft  will  be  deep- 
ened and  drifts  will  be  driven  in  course  of  devel- 
opment. Property  recently  purchased  by  King  C. 
Gilette.  the  safety-razor  man.  Robert  D.  Adams, 
manager. 

Shasta  County 

McKEEN  (Callahan)— Oil  flotation  contemplated 
by  James  McKinney,  of  Los  Angeles.  Development 
in  progress  for  six  months  past;  50-ton  per  day 
tube  mill  installed. 

MAMMOTH  (Kennett)—  Friday -Lowden  tunnel 
now  in  3,300  ft. ;  700  ft.  remains  to  be  driven  to 
strike  orebodies.  Another  tunnel  being  driven  at 
Sutro  mine,  now  in  600  ft.  and  will  be  extended 
to  about  3,000-ft.  point. 

MIDAS  (Knob)— Diesel  250-hp.  engine  now 
en  route  from  Pennsylvania  will  be  installed  for 
unwatering  mine  flooded  to  the  1,300-ft.  level 
when  mine  was  on  fire  three  years  ago.  Substi- 
tution of  oil  for  other  fuel  will  reduce  fuel  bill 
about    50%. 

Tuolumne  County 

NYMAN  MINES  (Jamestown)— Reported  pur- 
chased old  Santa  Ysabel  property.  Mine  situated 
between  towns  of  Stent  and  Quartz,  immediately 
adjoining  the  App  on  south.  Property  long  idle  : 
developed  several  years  ago  by  1.000-ft.  shaft  and 
several  drifts ;  equipped  with  hoist  and  other 
machinery  and  stamp  mill.  Company  developed 
for  about  year  and  purchase  resulted. 
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COLORADO 
Boulder  County 

LITTLE  FRED  (Sallna)  \.i.  process  treating 
tungsten  ore  will  be  Installed.  Propertj  recently 
Bold   Kansas  nun   for   $25, 000. 

FERROALLOYS  (Utah  Junction!  Planl  tor 
manufacture  ferrotungsten  from  tungsten  con- 
centrates nearlng  completion.  Cmp,,,,!  .ui.oii- 
larj    ol    Rare    Metals    Co     ownlr,      tun 

centratlng   mill    near    Rolllnsvllle,    G n    Counts 

Plant  will  be  operated  earlj   in   1917  :  i «  U 

Include  electric  smelting.  Power  line  being  built 
from  substation  of  Colorado  Power  <"  near 
Lakewood. 

Clear  Creek  County 

LAMARTINE  (Idaho  Springs)— Broderlck  Min- 
ing Co.  acquired  control. 

COLORADO     CENTRAL     (Georgetown)     ops 

sampled  recently  estlmate*d  to  font. tin  160,000  inns 
oro  averaging  $7   a  ton. 

IMPERIAL  (Georgetown) — Being  developed  and 
operated  under  lease  by  Llndall  &  Eckberg.  pay- 
able ore  opened  and  trial   shipment    made. 

BRODERICK    (Freeland)— Developing   I. tine 

property  with  :':.  men  Mine  being  carefully  sam- 
pled and  assays  made  by  W.  <1  Arkills,  ol  Mali" 
Springs.  Force  at  mine  will  lie  increased  rapidly 
is    possible.       Extensile    exploration    planned. 

CONSOLIDATED    JUNES    DEVELOPMENT    CO 

(Alice)     Newly     Incorporated     will pltal     of 

$1.: .mm  by  w.   G.   Harper,  w.   c    Bickford  and 

W.  G.  Luckenga  to  acquire  lode  and  pi. r  min- 
ing   property    in    clear    Creek    County.      Develop 

mint    now    in    progress    on    one    of    the    l pany's 

properties  near  Alice. 

CAPITAL  (Georgetown)— Rich  sink  made  list 
month  developing  favorably.  Slab  "t  rich  gold 
ore  stripped  tor  horizontal  distance  of  25  It.   and 

al t     In    ft.    in    height.      Samples    from    drillings 

across  40  in.  of  vein  indicate  average  value  of 
$3,500  a  ton.  Slab  from  8  to  10  in.  wide  con- 
tains pockets  assaying  as  high  as  1,000  oz.  gold 
a   ton. 

METALS  MINING  AND  LEASING  Co  (Idaho 
Springs) — Newly  incorporated  with,  capital  of 
$25,000  to  develop  and  operate  mining  properties 
in  Clear  Creek  and  Gilpin  Counties.  Directors 
arc  A.  II.  Roller,  .1.  E.  Led  and  I,  F  Wells 
Principal  office,  Idaho  Springs.  Development  will 
begin    soon    on    properties    now    controlled    under 


lea! 


Gilpin    County 

RUNNING  LODE  (Central  City)  — Mine  machin- 
ery being  repaired;  hailing  water  will  commence 
at  once. 

PITTSBURGH  (Central  City)— Shoot  of  ship- 
ping-grade gold-copper  ore  opened  recently  iu 
winze  between  1,000-  and  1,100-ft  levels.  4on  ft. 
from  shaft.  Shoot  8  in.  wide  in  places  and  assays 
6  oz.  gold,   18%  copper  and  well   in   iron: 

Lake   County 

NEW  MONARCH  (Leadvillel  — Will  sink  Mon- 
arch shaft  another  200  ft. 

BURGE  (Leadville) — Contract  let  for  driving 
tunnel  through  porphyry  on  Red  Mountain  Ex- 
pected oreshoot  will  be  opened  at  porphyry -granite 
contact. 

Park   County 

OSWEGO  MINING  AND  MILLING  CO.  (Alma) 
-  Reopening  old  Magnolia  mini-  and  Eddy  mill  at 
Montgomery.  0  mi.  north  of  Alin.i  Mine  above 
timherline  on  North  Star  Mountain  will  he  con- 
nected with  mill  by  aerial  train  hiving  vertical 
drop  of  1.200  ft.  in  distance  .,t  3,700  ft-  In  ad- 
dition to  mill's  present  cyanldlng  equipment,  flota- 
tion will  be  installed.  Louis  L  D.nis.  of  Denver, 
manager. 

San  Juan   County 

MAYFLOWER  (Silverton)  — Iticli  ore  opened 
recently  in  mine  under  lease  and  bond  to  kfears 
and  Slattery  of  Silverton. 

DORA  (Silverton)— Contract  for  sinking  shall 
secured  by  Clay  Johnstone.  Tine.  shifts  to  be 
employed  and  work  rushed  to  completion. 

KLO.NDYKE   (Silverton)— New  buildings  Includ- 
ing boarding  and  bunk   hduse,    compn 
ing     and     blacksmith     shop     under     construction. 
New    machinery    being    installed.      Mine    develop- 
ment to  begin  soon. 

Summit  County 

TIONEER  CONSOLIDATED  (Brcekeiiridgc)  — 
Work  on  hoarding  and   bunk  house   bein 

sa  force  of  25  men  can  be  increased      Re teling 

Extension    25-stamp    mill    under    way.      Separate 
building  constructed  for  crushers,  new    foundation 
built   under   entire    mill    and    powi  I 
steam    to   electricity.      Power    line    construction    to  t 
mill   completed 

WELLINGTON    (Breckenridge)  — Planned   to   re- 
organize   company,    eliminating    Wellington    Mines 
Co.    of    Arizona,    holding    company    of    Wellington 
Mines    Co,    of    Colorado.      Former    capli 
(10.000,000  and  latter  for  $50,000.     New  company 

to    he    capitalized    for    $1,001 [-holders   in 

old  company  to  exchange  slock  pro  rata 

Teller   County 
CRESSON  (Cripple  Creek)— Reported  rich  strike 
made  on    12th   level.     Shoot    said   to   he    10   to  30 
ft.   wide  and  assaying  $30  gold. 
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Shoshone  County 
TAMARACK      &     CUSTE1 
(l"""    ''"> arllj    p  nding    Installation    ol    tram- 

waj    con itlng    inin,    e  hi     i 

d,    alter    which    pi    , 
GOLDEN  CHEST- (Murray)     Tests  ol   nev,   mill 
pronounced    satlsfactorj     b  ,i  ,„    „,.,-. 

:        ,;-"-  ■ ' ■  ■ tun 

Hie    niaiili,    cnsuloahl. 
,     , 

screened,  Jigged  and  ,■,„„  uley,       ' 

WEST    in  i  n 

,l;''    extension    ol     , |     ,, 

Kecla  mine      Drift    itarts   1,800  i.    ,,,   f, 

ii  '  lowed  t 

promising  mlnerall n     vi  In  h  is  din   .ml  sinkc 

01  Keclo  vein      M v    ; 

laclede      (Burke)     Capltall 

"V',"  -'■"""• '    "'     '    '""■ *''arrs.    pa, 

Additional     stock     issue     int.  nil.  ,1     ,,,     ,,,, 

llier  development   and   c,|uiimiein       v i     , 

opment  consists   i,,aii,  t,    0f  tunnel      i 

?rlf|s-    •''"'    :; '     "f    shafts    opening    four    mine 

11  "  K      N"   commercl  .1    :ounl   red      0 

tlons     suspended     till      February, 
*  >'  lopmenl  will  be  lertaken. 

MICHIGAN 
Copper 
AHMEEK    (Ahmeekl  -  Has    Installed    10    D 
drills— si.eed  of  driving  thereby  greatly  in. 

WHITE   pine    (Ontonagon)     Rock   from   deve] 
opments  on  200-ft.   level   rep  ,,     ;;n  11 

copper  p.-,-  ton. 

KEWEENAW    ( Mandan )— Stamp   mill    in   oper- 
»  '""    reported    as    tuning    up      Will    handle 

2  ,0   tons  dull    with   one   head 
HANCOCK    (Han :k)     Shipping  ovei    700   tons 

'     rich   ami    very   narrow— stop- 
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Ing  on  live  levels  from  60th  to   71st 

CA1  1  met   &    HECLA    (Calumet)     Subsidiaries 

".  reo  -  .1  rock  production   15, ton     In 

Oi  tober  over  similar  Septembei   pet 

TAMARACK    (Calomel)-  Regrlndlng  planl  hous- 

'"■    ' pleted  but  no  machinery  installed.      Future 

1 'ii.,,,,    since    retirement    of    Calumet    ,\    II...  I., 

manage, in  Mt 

WAUKULLA      (Matchwood)     (Jev,      exploration 

«dl  be  undertaken  .".  mi.  west  of  the  Copper 
Crown.  Shipping  in  supplies,  II.  Hillegas,  Hough- 
ton, manager. 

MICHIGAN     (Rockland)     Reported    paving    de- 
velopmeni   .  1  ,  mass  and  barn  1   copp,  r 

from  new  workings  in  Butler  Lode.  Rock  reported 
avers   in     25  lb.   per  ton, 

MAYFLOWER  OLD    COLONY     (Calum 
pension    Of    diamond    drilling    n  p 
in.iry  step  to  sinking  shall  to  serve  both  properties 

operated    as    one. 

MOHAWK   (Mohawk)— In  September  shipped  to 
mill    58,209    tons    rock    averaging    19.67    lb.    yield 

I'-r   ton.      Co| r    production    1  I  I  i,762 

pared  with   1,049,460  lb    in    >.. 

OLD     FLINT     STEEL      (Rockland) 
under    management    Samui  I   Brad 
since   1875      Propertj    in  vlcinlt]    ol   thi    M 

produc  id    less    than     1, lb.    copp  r    from 

.  ned    in    three 1    by    New 

York  men  and  present  operations  flnanc  d 
York  City  option  holders. 

Iron 
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w       Production    will 

NORTH      LAKE      11  ihpi  ming)     Tl  n 
drills  at  work  west  of  the  hafts. 

TRADERS     (Iron     M    11 
mine    working    all     winter        Prosp  tcl     "f    higher 
prices  for  iron  on 

PABST     (Ironwood)— Add 
boiler  ii  ... 
made  1  ecausi   ol  electi 

VOLUNTEER      (Palmer)       Mine     aha,    ! 

i  removed   from 

1.  d  .'..I       Lltth If    will    be 

before   navigation   closes      shaft  sunk  In 
worked  most  of  time  until  last 
week      Steel  shaft   house  dismantled. 
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iratl 
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HARTFORD    (Joplin)      Moling  mill  tr 

i.weg       Enlarging 
and    Improving    1 

tallies. 

und    al    235   ft       one   ,,t 
shafts  ■  down   to  lime, 

ARKANSAS 
EDITH   (Rush)     Ri  cords  for  product!  n 

company  during  week,   when   31    t.,ns 
rade   calamlni    was   1 

Or.      New    oreb    !  I    in   luad- 

. 
. 

MONTANA 
Cascade   County 
1.1:1   I  r    PALLS    REDUC1  Di\     WORK 
1 
e.iiidi  Coppi , ,  announced  work    I 

baghouse    to   colled    lead    now    carried 

ited      Structure 
lie  finished  by  end  of  year.     Building.  50 
and  will   contain    1,440   I 

ai    necessary    machine. 

Silver   Bow  County 
BUTTE  A  ZENITH  CITY   (Butte)-    Ci 
on  1,000  1 

south      el 

IPPER       AND      ZINC      CO 

Secured  patenl 

mine     In 
western    Unite    dlstl  '  owns     12 

claims  In  district 
showing    made     in     Nettle,    company     111 

BUTTE  A   -1  PERIOR  enl  pro- 

- 

of    lucre. 1    ■ 

down    t"    ' 

and  men   until   new  hoist   Is  In  pi 

until    end 

BUTTE     DULUTH      (B 
starting  operations  compl 

M   Frank  will   I 
-,. I 

with    output    500    tons    w 
r  month. 

NEVADA 
Esmeralda   County 
GRANDMA    CONSOLIDi 

!  for  adjoining  ground  v 
pi 
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GREAT  BEND  (Goldfleld)—  Recent  carload 
shipment  asayed  $83  per  ton.  Several  small  lots 
milling-grade  ore  sent  out  for  flotation  tests. 

SILVER  PICK  (Goldfleld)— Core  drill  now 
working  from  surface  near  northwestern  boundary 
of  property.  Management  states  previous  drilling 
disclosed  west  dipping  veins  yielding  good  assays. 

Lincoln   County 

MEADOW  VALLEY  LEASE  (Pioche)— Have 
crosscut  Yuba  dike  and  drifted  to  connection  Willi 
old  Y'uba  workings  on  1,200-ft.  level.  Propose  to 
raise  to  old  1,100-ft.  workings.  Some  ore  being 
stoped. 

Mineral  County 

SILVER  DYKE  MIXES  (Tungsten)— Property 
will  be  closed  down  Nov.  15  owing  to  impossibility 
of  producing  at  profit  under  present  market 
conditions. 

OLYMPIA  MINES  (Mina)  Erecting  50-ton 
cyanide  plant  on  Royal  George  group  about  30  mi. 
from  Mina.  Sis-mile  pipe  line  supplying  water 
to  mill  completed. 

Nye    County 

TONOPAH  ORE  PRODUCTION  for  week  ended 
Oct.  14  was  8.855  tons  valued  at  $175,330,  com- 
pared with  8,602  tons  for  week  previous.  Pro- 
ducers were:  Tonopah  Belmont.  2,829  tons;  Tono- 
pah  Extension,  2,380  ;  Tonopah  Mining,  1,200 ; 
Jim  Butler,  1,150;  West  End,  627;  Halifax-,  213; 
Rescue-Eula,  156;  North  Star,  53;  Miscellaneous 
leases,  247  tons. 

TONOPAH  BELMONT  (Tonopah) — Has  acquired 
option  on  control  of  Panama-Pacific  group  claims 
lying  in  Tonopah  eastern  section. 

.MONITOR  BELMONT  (Belmont)— Work  at 
Highbridge  tunnels  continues  and  old  Belmont 
incline  will  be  retimbered  to  second  level.  Flota- 
tion plant  running  since  last  July.  Shipping 
concentrates.     About   30   men   employed. 

TONOPAH  EXTENSION  (Tonopah)— Has  pur- 
chased ground  of  Tonopah  Sully  Mining  Co.  em- 
bracing about  SO  acres  adjoining  northern  bound- 
ary of  Tonopah  Extension.  Northerly  crosscut 
being  run  from  1,540-ft.  level  of  Victor  shaft  to 
develop  new  ground. 

TONOPAH  MINING  (Tonopah)— Heavier  equip- 
ment placed  at  Sand  Grass  shaft  which  will  be 
deepened  additional  150  ft.  In  quarter  ending  Aug. 
31.  gross  value  ore  milled,  $336,287;  gross  value 
mill  products,  $310,030;  total  expenses.  $212,082; 
net  earnings.  $97,047 :  miscellaneous  income, 
$40,970;  exploration  expense.  $15,305;  net  income, 
$122,712.  Cash  on  hand,  $36,172;  bonds  pur- 
chased, $1,019,831;  certificates  of  deposit,  $25,- 
000 ;  unchanged  silver  bullion  stored  at  50c.  per 
oz.,    $431,010 ;    total    after    dividends,    $1,362,014. 

Storey   County 

SIERRA  NEVADA  (Virginia)— Continued  re- 
opening old  north  drift  on  2,500  level;  north  drift 
from  No.  1  stope  all  in  quartz  at  75-ft.  point. 

UNION  (Virginia) — Large  amount  development 
work  and  new  prospecting  drifts  started.  Ore 
extracted  from  2,5110  level  averaged  $28.  Mine 
worked   on   five  different   levels. 

UNITED  PUMPING  ASSOCIATION  (Virginia) 
— One  of  vertical  turbine  sinking  pumps  placed  in 
position  at  top  of  Mexican  and  Ophir  winze  ready 
for  lowering ;  to  be  used  for  lowering  water  from 
2,700    to    2,900    level. 

NEW  MEXICO 
Grant  County 
SANTA  RITA  DEVELOPMENT  (Santa  Rita)  — 
Bought  group  15  claims  adjoining  Chino,  bring- 
ing total  holdings  to  about  700  acres.  Stock 
recently  listed  on  New  York  Curb.  W.  W.  Law- 
hon,   president;  H.   W.   Loomis,   general    manager. 

UTAH 
Beaver  County 
HORN  SILVER  MINES  (Frisco)— Articles  of 
incorporation  for  this  company — successor  to  Horn 
Silver  Mining — filed  recently.  Acquires  entire 
holdings  of  old  company.  Capitalization  $400,000  ; 
shares  $1   each ;   stock   unassessable. 

Juab    County 

IRON  BLOSSOM  (Silver  City)— Drift  to  north 
on  1,700  cut  fissure  carrying  several  inches  cop- 
per. Thought  to  be  near  copper  oreshoot  to  north 
but  main  body  not  expected  for  some  distance. 
Copper  ore  opened  on  600,  1,100,  1,200  and  1,300 
levels. 

EAGLE  &  BLUE  BELL  (Eureka)— Shaft 
reached  1,950  level,  and  another  100  ft.  of  sink- 
ing thought  possible  before  reaching  water  level. 
Shaft  in  ore  most  of  distance  from  1,832-ft.  point; 
station  cut  at  1,875  ft.,  and  some  development 
done.  Object  of  work  on  this  level  is  to  gel  under 
100-ft.  winze  sunk  in  ore  from  1,700 — about 
125  ft.  farther  on.  Ore  being  shipped  from  shaft 
sinking  and  development. 

Salt  Lake  County 
UTAH  APEX  (Bingham)— Suit  filed  recently 
against  company  by  Utah  Lead  and  Copper,  asking 
for  injunction,  alleging  trespassing  on  Susque- 
hanna and  Venice  North  Extension  lode  claims 
Order  also  asked  to  enter  workings  and  ascertain 
amount  and  value  of  ore  alleged  taken. 


BINGHAM  MINES  (Lark)— Earnings  for  past 
three  months  reported  $15,000  per  month,  exclu- 
sive of  Eagle  &  Blue  Bell.  Latter  mine  forced 
to  operate  for  last  Ave  months  at  one-third  nor- 
mal capacity  owing  to  smeltery  failure  to  handle 
ore.  Output  recently  increased  from  50  to  150 
tons    daily. 

MONTANA-BINGHAM  (Bingham)— Tunnel  in 
4,180  ft.,  and  100  ft.  of  900  ft.  recently  contracted 
for  completed.  Face  in  quartzite  in  Bingham 
Amalgamated  ground.  Raise  being  sent  up  from 
near  face  by  Congor  is  up  600  ft.;  will  conned 
with  surface  workings.  Kariis  tunneling  machine 
and  machine  drills  used  for  tunnel  work. 

EMMA  COPPER  (Alta)— New  diamond  drill 
hole — known  as  No.  7 — reported  cut  ore,  showing 
galena  in  brecciated  limestone.  No.  7  is  50  ft. 
from  No.  6,  and  down  260  ft.  Slight  delay 
caused  by  repairs  to  transmission  lines.  Old  shaft 
being  repaired  and  pumped  out ;  water  now  down 
100  ft.  Pumping  to  be  continued  to  250  ft.,  when 
work  will  be  started  to  reach  ore.  Excavating  for 
new  bunk  and  boarding  houses  being  done  to  care 
for  winter  force. 

OHIO  COPPER  (Bingham  Canon) )— Proposed 
reorganization  of  foreclosed  company  will  call 
for  what  amounts  to  assessment  of  only  $1  per 
share  on  the  old  stock.  New  company  of  2.500,- 
000  shares  capitalization  will  exchange  Its  stock 
share  for  share  with  old  stock  on  payment  of 
$1  per  share.  This  will  raise  $1,300,000,  there 
being  1.300.000  shares  of  old  stock,  and  will 
leave  1,200,000  shares  of  new  stock  available 
for  other  corporate  purposes.  With  $1,300,000 
thus  raised,  proposed,  with  permission  of  courts, 
to  redeem  properties  and  assets  of  company  sold 
at  foreclosure.  New  plan  financially  underwrit- 
ten and  requires  only  approval  of  courts.  Un- 
derstood bondholders  who  bought  in  property  will 
raise  no  objection  to  proposed  plan. 

Summit  County 

PARK  CITY  SHIPMENTS  for  week  ended  Oct. 
13   amounted  to   3,415,470   lb.   by   nine  shippers. 

IOWA  COPPER  (Park  City)— At  annual  meet- 
ing L.  R.  Perry  elected  president.  Company  de- 
veloping claims  on  Scott  Hill  near  head  of 
Thaynes  Canon,  in  mineralized  zone  extending 
from  Park  City  to  Big  Cottonwood. 

AMERICAN  FLAG  (Park  City)— Shipment  being 
accumulated  by  Park  City  Mines  Co.  lessees,  from 
pay  streak  15  in.  wide  on  1,000  level.  Ore  assays 
well  ill  gold,  silver  and  lead.  Drifting  and  rais- 
ing in  ore  being  done. 

JUDGE  MINING  AND  SMELTING  (Park  City) 
— On  dividend  checks  recently  sent  out  following 
notice  appended:  "This  money  comes  from  Utah 
mines  ;  you  and  your  friends  can  help  us  by  vot- 
ing 'No'  on  tax  amendment  to  constitution, 
which,  if  passed,  will  be  a  blow  to  every  industry 
in  the  state." 

VIRGINIA 

VIRGINIA  SMELTING  (Norfolk)— Chloridizing 
leaching  plant  partially  destroyed  by  fire  Oct.  19. 
Cause  believed  defective  electric  wiring.  Adjacent 
portion  of  plant  leased  to  Norfolk  Smelting  Co., 
though  threatened  by  tire,  escaped  damage. 

WEST  VIRGINIA 

Kanawha  County 
ROESSLER  &  HASSLACHER  (St.  Albans)  — 
Representatives  of  Perth  Amboy,  N.  J.,  firm 
have  bought  175  acres  2  mi.  west  of  St.  Albans 
and  14  mi.  from  Charleston  on  wliich  to  build 
plant  costing  about  $1,000,000. 

WYOMING 
Park    County 

MIDWEST  SULPHUR  (Cody)— Purchased  ad- 
ditional 160  acres  adjacent  territory  doubling 
holdings.  Reported  producing  25,000  lb.  sulphur 
every  24  hours  and  earning  45',',  annually  on 
$55,000  capitalization.  Stock  recently  listed  on 
Salt  Lake  Mining  Exchange. 

CANADA 
BRITISH  COLUMBIA 

SILVER  QUEEN  (Hazelton)— Bonded  to  F.  H. 
Dakin,  of  San  Francisco,  who  has  taken  personal 
charge — commenced  development. 

LE  ROI  NO.  2  (Rossland)— In  August  shipped 
1,507  tons  ore;  smelter  returns  on  1,287  tons, 
$17,380;  total  revenue,  $17,55  1;  total  expenses, 
including  diamond  drilling,  $7,926. 

GRANBY  CONSOLIDATED  (Vancouver)  — 
September  production  of  two  smelteries  tutab-d 
3,440,035  lb.  copper  compared  with  over  4,000,000 
lb.  each  for  May,  June  and  July.  Discrepancy 
due  to  strikes  resulting  in  both  coke  and  label 
shortage. 

SILVER  STANDARD  (Hazelton)— New  vein 
found  in  tunnel  500  ft.  from  portal,  150  ft.  below 
surface  and  90  ft.  beyond  where  first  vein  was 
cut.  New  vein  12  in.  wide  of  solid  zinc  blende 
and  grey  copper.  First  vein  shows  3%  ft.  high- 
grade  ore  ;  drifted  on  for  50  ft. 

HUNTER  GROUP  (Telkwa)— Property  bonded 
for  $35,000  from  William  Hunter  by  W.  B.  Moore 
and  associates  of  San  Francisco,  Number  of  men 
put  at  work.  Group  is  oldest  location  in  Hunter 
Basin,  staked  in  1903.  Ore  is  bornite  and  chal- 
copyrite   carrying  gold   and   silver. 


COPPER  MOUNTAIN  (Similkameen)— British 
Columbia  Copper  Co.'s  main  tunnel  driven  1,300 
ft.  since  June  15  and  proving  correct  the  results 
given  by  preliminary  diamond  drilling  showing 
5,000,000  tons  above  this  level.  Adit  when  in 
2.000  ft.  will  give  maximum  depth  of  200  ft.  and 
ore  above  will  be  mined  by  glory   hole. 

DOMINION  GOVERNMENT  ASSAY  OFFICE 
(Vancouver) — Expects  to  handle  gold  to  value  of 
$6,000,000  to  $7,000,000  per  annum.  Gold 
amounting  to  about  $3,000,000,  from  Trail  refin- 
ery formerly  sent  to  Tacoma  will  now  go  to  Van- 
couver. About  $1,000,000  a  year  expected  from 
Hedley.  and  balance  will  be  made  up  from  Yukon 
and   other   sources. 

CONSOLIDATED  MINING  AND  SMELTING 
(Trail) — Announced  new  issue  of  $2,106,835  worth 
stock  offered  to  stockholders  at  rate  of  one  of  new 
to  four  shares  of  old  holdings.  Issue  will  in- 
crease total  capitalization  to  $10,534,375.  Pur- 
pose of  new  issue  is  to  provide  payment  for  recent 
building.  Shipments  (o  smeltery  for  September 
were  42.838  tons.  Electrolytic  zinc  plant  turning 
construction  and  funds  for  further  extension  of 
out  about  20  tons  spelter  daily. 

Manitoba 

MOOSE  (Gold  Lake)— Shaft  down  about  150 
ft.  and  quantity  of  high-grade  ore  taken  out. 

GOLD  PAN  (Gold  Lake)— T.  A.  B.  Price,  of 
Boston,  accompanied  by  two  mining  engineers, 
left  to  make  examination  of  property  and  begin 
active    development. 

Ontario 

LA  BELLE  KIRKLAND  (Goodflsh  Lake)— Shaft 
down  350  ft.  on  vein  11  ft.  wide,  yielding  good 
milling  ore. 

PEOPLES  (Cobalt)— Crosscut  on  lower  level 
reached  vein  crossing  property,  which  is  about  8 
in.   wide   and   shows   some   mineralization. 

R.  A.  P.  SYNDICATE  (Boston  Creek)— Opera- 
tions suspended  during  repairs  and  installation 
of  new  equipment,  including  tallies  for  sorting  ore. 

LAKE  SHORE  (Klrkland  Lake)— Installation  of 
7-drill  compressor  and  other  machinery  com- 
pleted. Development  will  be  resumed  with  auxil- 
iary  steam    plant    until    electric    power   available. 

McINTYRE  (Porcupine)— Report  for  three 
mnntlis  ending  Sept.  30  :  Mill  treated  35,810  tons, 
of  which  28,933  tons  was  Mclntyre  ore.  average 
grade,  $9.08  per  ton;  operating  cost,  $4.03  per 
ton;  gross  value  of  product.  $202,863;  operating 
profit,  $107,844;  total  profits,  including  receipts 
from  milling  custom  ore  and  subsidiary  com- 
panies, about  $136,000.  In  stope  on  1.000-ft. 
level  of  main  shaft,  orebody  from  8  to  30  ft. 
wide   and  averages   $15  per  ton. 

CUBA 
CUBAN  POTASH  FIELDS  VALUELESS  ac- 
cording to  report  of  engineer  appointed  by  Cuban 
government.  Report  states  50  analyses  made  of 
samples  from  alleged  potash  mine  showed  non- 
existence of  potash  in  commercially  profitable 
quantities.  Respecting  samples  obtained  by 
Americans  who  registered  the  claim  and  obtained 
widespread  publicity  through  "New  York  Times," 
report  says  samples  misleading  and  resulted  either 
from  series  of  natural  concentrations  impractical 
on  industrial  scale — or  result  of  artificial  means. 

AFRICA 
Transvaal 

GOLD  PRODUCTION  IN  SEPTEMBER  was: 
Witwatersrand,  744,881  oz.  ;  outside  districts,  26,- 
686  oz. ;  total,  771,567  oz.,  being  9,583  oz.  less 
than  in  August.  For  the  nine  months  ended 
Sept.  30  the  total  production  was  6.733,917  oz. 
in  1915.  and  6,945,671  oz— or  $343,567,030— in 
1016;  an  increase  of  211,754  oz.  Native  Labor 
Association  reports  number  of  Kafirs  at  work  in 
September  in  gold  mines,  197,734;  coal  mines, 
10,239 ;    diamond   mines,    6,527  ;    totaling    214,500. 

PRINCESS  ESTATE  (Johannesburg)— In  Sep- 
tember crushed  22,400  tons,  yielding  £28,445  gold; 
estimated    profit,    £1.224. 

MAY  CONSOLIDATED  (Johannesburg)  —  In 
September  crushed  13.170  tons,  yielding  £9,680 
gold ;    estimated   profit,    £686. 

GEDULD  PROPRIETARY  (Johannesburg)— In 
September  crushed  20.S00  tons,  yielding  £40,729 
gold:   estimated   profit,   £12,019. 

MODDERFONTEIN  DEEr  (Johannesburg)— In 
September  crushed  40,400  tons,  yielding  £76,596 
gold;  estimated  profit.  £43,768. 

ASIA 
India-Mysore 

KOLAR  GOLD  FIELD  total  gold  production  in 
September  was  45,225  oz..  being  106  oz.  less  than 
in  August  and  S21  oz.  less  than  in  September, 
1914.  For  the  nine  months  ended  Sept.  30 
the  total  was  409,284  oz.  in  1915,  and  402.493  oz. 
in   1916 ;  a  decrease  of  6,791  oz.   this  year. 

Chosen 
ORIENTAL  CONSOLIDATED  (Unaan)— Mailed, 
returns  for  August :  200  stamps  ran  29,",,  days ; 
ciushed  26.S95  tons;  gross  receipts,  $132,660; 
operating  costs,  $76,721  ;  operating  profits.  $55,938. 
Cost  development  and  improvements,  $1,439;  total 
net  profit,  $54,498. 
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TEn©  Markett  Reportt 


Metal  Markets 


NEW    YORK— Oct.    25 

A  good  business  was  done  Last  week  in  all  of 

the  metuls.     Copper  Mod  lead  were   •  ■• 
unchanged   pikes.      Spelter    and    tin    advanced. 

Copper,  Tin,  Lead  and  Zinc 

Copper— The  volume  of  business  transacted  last 
week  was  nnicii  larger  than  In  the  previous  week, 
the  estimated  total  being  about  30,0110,000  lb. 
Nearly  all  of  this  was  for  delivery  in  the  first 
quarter  of  1917,  which  continues  to  be  the  major 
market,  and  was  done  at  27*>&c.,  or  the  equivalent 
thereof.  Some  producers  having  sold  all  they 
wanted    to    at    that    price    raised    their   asking   price 

to  -T  ,e.  r.  t.  on  Oct.  25.  but  copper  was  easily 
available  from  other  quarters  at  the  old  price 
Near-by  and  December  copper  is  very  scarce,  but 
producers  regain  control  of  small  supplies  toward 
the  end  of  the  month,  through  release  of  safety 
reserve,  failure  of  buyers  to  forward  specifications, 
etc  November  copper  in  relatively  small  quan- 
tity was  sold  for  export  at  2oi;:i'.:.-.,  t  oh  New 
York.  December  copper  was  quoted  at  28 
r.  t.  January  copper  sold  at  27%c.  r.  t.  There 
was  some  business  taken  for  delivery  over  the  first 
six  months  of  1917  at  considerably  less  than  cur- 
rent prices.  In  some  quarters  there  appeared  to 
be  considerable  desire  to  negotiate  such  business. 

Transactions  last  week  were  chiefly  with  domes- 
tic consumers,  especially  brass  makers.  There 
was  some  buying  from  England,  especially  for 
early  shipment.  The  British  government  supplies 
British  manufacturers  at  the  mean  quotation  for 
electrolytic  on  the  London  Stock  Exchange.  If 
they  are  able  to  buy  elsewhere  on  better  terms 
they  may  do  so.  With  the  London  quotation  at 
£144  this  week,  that  was  possible,  but  the  net 
equivalent  here  of  £144,  London,  depended  much 
upon  freight  contracts.  There  were  reports  from 
London  of  increasing  supplies  of  Japanese  copper 
offered  there.  France  was  not  a  buyer,  the  French 
government  apparently  taking  care  of  consumers 
on  more  advantageous  terms  out  of  Its  previous 
purchases. 

Copper  Sheets,  base  price,  nominally  37%c.  for 
hot  rolled  and  38Hc  for  cold  rolled  for  delivery 
at  mill  convenience.  Earlier  deliveries  mainly 
on   toll   basis.      Wire   32@32%c„   nominal. 

Copper  Exports  from  Atlantic  ports  in  Septem- 
ber are  estimated  at  29,900  gross  tons. 

Copper  Exports  from  Baltimore  for  the  week 
were  4,607,499  lb.  bars  and  ingots  to  Archangel, 
Russia;  3.807.301  lb.  copper  and  92,043  lb.  brass 
tubes  to  Great  Britain. 

Tin — Business  was  active  both  in  spot  and 
futures.  At  the  beginning  of  the  week  stmt  was 
4iy8c  and  futures,  40%c.  At  the  close  the 
quotations  were  41%  and  41c,  respectively.  The 
trouble  over  British  permits  has  become  more 
acute  and  is  now  a  real  difficulty  in  doing  busi- 
ness. Evidently  the  British  government  desires 
to  increase  the  stock  of  tin  in  England,  which  has 
been  allowed  to  run  down. 

Lead — There  were  no  specially  noteworthy  fea- 
tures in  this  market  and  no  material  change  either 
In  conditions  or  prices.  Demand  was  somewhat 
better  than   in  the  previous  week. 

Spelter — A  large  domestic  demand,  especially 
from  galvanizers  in  the  Middle  West,  together 
with  buying  by  dealers,  speculators,  etc.,  caused 
this  market  to  move  sharply  upward  up  to  Oct. 
23,  when  a  considerable  volume  of  business  for 
early  delivery  was  done  at  10c.  Interest  then 
died  out  and  the  market,,  became  more  or  less 
nominal.  The  total  volume  of  business  during 
the  week  was  not  large,  but  this  market  at  pres- 
ent is  highly  sensitive  and  responds  quickly  and 
sharply  to  relatively  small  demand,  or  converse- 
ly, relatively  small  selling  pressure.  Consid- 
erable business  for  delivery  in  the  first  quarter 
of  1917  was  done  at  prices  not  greatly  below 
those  for  early  delivery.  Producers  seemed  de- 
sirous of  selling  all  they  could  for  distant  delivery 
at  current  prices. 

Exports  from  Baltimore  for  the  week  included 
•191,435  lb.  spelter  to  Liverpool 

Zinc  Sheets  are  in  good  demand  and  base  price 
remains  $15  per  100  lb.,  f.o.b.  Peru,  111.,  less  8% 
discount. 

Other  Metals 

NEW  YORK— Oct.  25 

Aluminum— Demand  good  and  supplies  still 
scarce.  Deliveries  mainly  on  contract.  The  quo- 
tation is  unchanged  at  65(3  07c.  for  No.  1  ingots. 
New  York. 

Antimony— Market  strong  at  13514c.  There 
is   evidently    an    effort    to    bull    the    market,    and 


lieved   to    bi     justification    toi    i 

raenl  In  the  present  statistical  position  Some 
of   the    large    foreign    producers    hat      do    stocks 

n     and    are    ■looting   only    on    shipments    fr 

China    and   Japan. 

Quicksilver  -Marl  it    (80    per    tlask. 

;-  "'     Pri il ■ ■:.    I,.     i,l,.,   ,,,:,      ...     10 

ket  steady. 

Nickel      Market    stcadv     an. I    unci Is 

iOC      per    lb      tor    ordinary     t.,i  in  i  .    with 

lum   for  electrolytic  metal. 

Gold,  Silver  and  Platinum 

NEW    YORK— Oct.    25 

Gold— Th.  re  was  a  cross-current  In  the  gold 
movement    early   in   the   week.    ?:,.iioii,oiin    arriving 

at    .New   York   from    Ottawa    cl     20, 

the   same  daj    a    shipment   of  $500,000    • 
from   New    York  to   Montreal, 

Exports    Of    gold    and     silver    coin     and    bullion 
from    Japan    for    the   six    months    ended    June    30 
in  re   $12.S6!i.6fm   in    191.-,,  and   ?l,7SO.'.'2l    in    1910 
Imnoi  ts  show   as  great  ..  change,  being 
in    1915,  and   $1 1,944,892   tins   year. 

Gold  Exports  and  Imports  in  the  United  States 
In  September  are  reported  as  below  : 

1915  1916  ('bailee, 

tmporta  |42,I>'.2,1  p.i  8'.''2,;>. .2.940  I.  $50,500,491 

Exports 2,033,990       6,849,141    1       4,815,151 

imports.  $40,028,459  $85,713.7'.     [.$45,1 

In    September,     nil  I.    the    gold    Impo 

$2,701,590;  exports.  $21,887,202  ;  leaving  $19,125,- 
612    excess    of   exports. 

Silver-   The   last   advices   from    I d.,n   are   that 

the  appearance  of  the  market  is  not  so  robust  as 
In  preceeding  weeks,  though  the  undertone  con 
tinues   good.     The   India    B  not    been 

keen    buyers,    and    as    shipments    show 
crease,  there  has  been  some  recession  in  price  the 
past    week. 

Mexican   Dollars  in  New  York  were  quoted  Oct. 
19    at    .-.2'4i/  ,•.:.',,.',  :    Oct.    20    and    21    at    52>  ,& 
:.-.', o  :  Oct.  23  at  52%@  55%c  :  Oct     14 
54%c. ;  Oct.  25,  at  51  Business  small. 

Platinum— Market  steady  at  $90  per  oz.  There 
was  a  brisk  demand,  almost  entirely  from  jewel- 
ers,  who  are  preparing  for   the  holiday   trade. 

Palladium     Sales  at  $8o  per  ounce, 

Zinc  and  Lead  Ore  Markets 

Platteville.  Wis.,  Oct.  21-  Quotations  of  the  dis- 
trict are  according  to  the  following  figures:      Base 
price  per  2,<oo0-lb.   ton  for  material   assaying  00', 
zinc  is  $63.50   for  premium   ore  down   I 
medium   grade.      For   material    assaying    sir       lead 

the   base   price    per  2, I   11.     T . .  r  i    i,    -;-    ,   -n       Snip. 

in. 'lit 3  for  the  week  were  3  297  tons  Ol  zinc  ore. 
115  tons  of  lead  ore.  ami  857  tons  of  sulphur 
ore.  For  the  year  to  date  thi  figures  are  103  922 
tons  of  zinc  ore,  3,578  tons  of  lead  ore.  and  25,- 
281  tons  of  sulphur  ore.  Shipped  during  the 
week  to  separating  plants.  2,587  tons  of  zinc 
ore. 

Joplin.  Mo..  Oct.  21  Price  quotations  per  2,000 
lb.;    Blende,    high,    $72""  premium 

ore,  $70;  medium  grades.  $7n-.ii;7;  low,  $65. 
Calamine,  per  ton  40%  /in.-.  $45@38 ',  average 
selling  price,  all  grades  of  zinc.  $63  37  per  ton. 
Lead,  high  price,  $80.30;  l  Average 

silling    J. rue,    all    glad.  9  :     per    toll. 

Shipments    of    the    week:    Blende,    8,082    tons; 
calamine,    895    tons;    lead,    1.172    tons       Value,    all 
ores    the    week,    $664,990;    the    year    to    .1 
087.  .-,20 

Blende  prices  have  been  higher  than  now.  but 
Seldom  is  the  market  of  the  strenuous  nature 
reached  this  week,  with  second  and  even  third 
rate  ore  as  high  as  premium  01  '.  and  fourth  rate 
ore  within  $2  of  the  highest  grades.  Very  little 
of  the  week's  shipment   v  inder  $08 

base,  merely  sufficient  to  make  a  low  m 
Unsold   blende   stock   Is   now    limit    1    to    1.000   tons 

Webl.  City  and  8, tons  Miami,  with  5 

calamine  over  the  district. 

Butte.  Mont..  Oct.  20— Tic  Butte  A  Superior 
Mining    Co.    for    Septeml  i 

with  recovery  of  '  concen- 

trates assaying  .".I 

Other  Ores 

Manganese  Ore     Si  if  man- 

ganese ore  from  Brazil  are 
work   out    about    70c.    per    unll    of    manganese   at 

tidew  iter. 


Included 

Tungsten   Ore     q  •   ji;  ,n.r 

unit. 
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Antimony  Ore — Market  reported  a  little  firmer. 
High  class  ore  in  small  quantities  was  sold  at 
:>!  30    per   unit. 

Molybdenite— Market  $1.70@1.80  per  unit. 
Sharp  competition  among  domestic.  Canadian  and 
European  buyers,  both  for  prompt  and  forward 
shipments,  advanced  price.     Supplies  of  ore  small. 

Iron  Trade  Review 

NEW   YORK— Oct.  25 

There  is  no  material  change  in  the  iron  and 
steel  markets.  The  demand  for  export  is  heavy 
and  insistent.  Domestic  orders  are  less  active, 
high  prices  having  operated  to  discourage  con- 
struction to  some  degree. 

The  pig-iron  market  is  strong  with  a  tendency 
to  advance.  Most  contracts  now  placed  run  well 
over  into  next  year. 

The  Navy  Department  has  called  for  bids  on 
45,583  tons  of  armor  plate  to  be  submitted  Nov. 
1,  The  Department  is  also  calling  for  many  bids 
on  guns  of  various  sizes,  shells,  and  on  plate  for 
shipbuilding. 

PITTSBURGH— Oct.    24 

Some  steel  mills  have  been  urgently  in  need  of 
coal  because  car  shortage  has  cut  down  shipments 
oa  their  regular  contracts,  involving  coal  at 
$1.25@1.30  per  net  ton  at  Pittsburgh  district  mine, 
and  they  have  been  buying  spot  the  past  week 
at  $4.25(5)4.50  for  steam  and  $4.75@5  for  gas. 
This  has  put  other  buyers  largely  out  of  the 
market,  but  the  steel  mills  themselves  are  threat- 
ened with  a  fuel  famine.  At  present,  however, 
steel  production  is  at  record  rate,  October  weather 
being   always    favorable    to    large   outputs. 

The  steel  mills  find  themselves  oversold  despite 
their  very  large  production  and  increased  reserve 
is  being  shown  in  the  acceptance  of  orders.  Open 
contracts  for  specification  in  future  have  been 
accepted  for  about  as  far  ahead  as  the  mills  care 
to  commit  themselves.  Prices  show  an  advancing 
tendency. 

The  quotation  of  3c.  on  plates,  since  the  middle 
of  August  the  official  quotation  for  shipment  at 
milt  convenience,  has  become  nominal.  Even  car 
plates  are  at  3.10c.  minimum,  while  ordinary 
buyers  are  not  quoted  below  3.25c.  even  for  deliv- 
ery second  half   1917. 

Pig  Iron — The  market  is  less  active  but  more 
excited.  Consumers  are  now  well  covered  through 
this  year  and  fairly  well  for  the  fore  part  of  next 
year,  but  there  is  a  question  whether  furnaces  can 
make  full  shipments.  We  quote:  Bessemer,  $24(5' 
25;  basic,  $20(521;  foundry  and  malleable.  $21(5) 
22:  forge,  $20.50(5  21.50,  f.o.b.  Valley  furnaces, 
95c.   higher  delivered  Pittsburgh. 

Steel — Billets  are  not  quotably  changed  but 
sheet  bars  are  stronger,  at  $50  minimum.  Wire 
rods  are  $60(565.  Forging  billets  are  $70@75 
for  deliveries  over  the  next  few  months.  On 
shell  quality  billets  4.25c.  per  lb.  has  been  done 
in  several  recent  sales  and  4.50c.  has  been  bid 
in  one  case. 


Ferroalloys 


Ferrosilicon  is  higher,  the  quotation  for  50% 
having  been  advanced  to  $100  per  ton  at  furnace. 

Spiegeleisen  is  steady  and  strong,  20%  being 
quoted  at  $40(5  45  per  ton  at  furnace. 

Ferrotungsten  Exports  from  the  United  States 
were  140  lb.  in  July  ;  for  the  seven  months  to 
July  31  they  were  8,407  lb.  These  include  tung- 
sten   metal   as   well   as   ferrotungsten. 

Ferromanganese — Regular  quotations  remain  at 
$164  for  imported  and  $165  for  domestic  on  con- 
tract but  there  have  been  some  sales  at  less  and 
the  market  is  rather   irregular. 

Iron    Ore 

The  demand  for  bessemer  and  low-phos- 
phorus iron  for  export  has  caused  a  correspond- 
ing call  for  iron  ores  of  bessemer  grade.  Some 
Old-Range  bessemer  ores  from  Lake  Superior 
are  reported  sold  to  Pennsylvania  furnaces  at 
$5.20  at  Lake  Erie  ports,  or  75c.  above  the  sea- 
son schedule.  Some  purchasers  of  Spanish  low- 
phosphorus  ores  are  reported  at  13@l4c.  per 
unit   of  iron. 

Shipments  of  Lake  Superior  ore  have  been  in- 
terrupted by  a  week  of  hard,  stormy  weather. 

Coke 

Connellsville — Still  fancier  prices  have  been 
paid    for    spot    furnace     coke,     $6.25     being    done 


Friday 
and  $7.2:,  yesi 
unchanged  anc 
high  prices  ha 
coke  to  apply 
paid  over  $  1. 
down  product! 
well    that    the; 


Saturda 


mil    I. .1,. 


50  yesterday 
on,  the  market  being 
ty.  It  is  claimed  the 
only  by  brokers,  for 
furnaces  not  having 
r  shortage  are  holding 
furnaces  are  working  so 
calling  for  unusually  large 
tonnages.  We  quote:  Spot  furnace,  $7.L'~r</ 7  mi  ; 
contract,  nominal,  $3.75 ;  spot  foundry.  |5(g  6  ; 
contract,  nominal,  $:>. 75(54. 50,  per  net  ton  at 
ovens. 

Chemicals 

NEW    YORK— Oct.    25 

The  general  markets  show  little  change.  The 
tone  continues  good  with  a  steady  business  in 
heavy  chemicals. 

Arsenic  is  in  fair  demand,  with  prices  steady 
jt  $6(56.25  per  100  lb.,  according  to  quantity. 

Copper  Sulphate— Sales  have  been  fair  and 
prices  firm  at  $11(5  12.25  per  100  lb.,  according 
to  size  and  terms  of  order. 


STOCK  QUOTATIONS 


STOCK  QUOTATIONS— Continued 


N.  Y.EXCH.t 


Alaska  Cold  M 

Alaska  Juneau 

Am. Sn..  A- Kef. .com 
Am.  Sm.  &  Ref.,  pf 
Am.  Sm.  Sec.,  pf.  A 
Am.  Sm.  Sec.,  pf.  B 


Bethlehem  Steel 
Bethlehem  Steel,  pf 
Butte  .V   Superior 
Chile  Cop 


Chino 

Colo. Fuel  &  Iron. 

Crucible     Steel...  . 

Dome  Mines 

Federal  M.  &  S. .  .  . 
Federal  M.  &  S.,  pf 


Great  Nor., 
Green 

Homestake 

Inspiration  Con. .  .  . 
I  in  ernat  ional  Nickel 

Kennerott 

Lackawanna  Steel 
Miami  <  'upper 


Nev.  Consol. 
Ontario  Min. 
Quicksilver.    . 


Rav  Con   

Kepul.licF.fcS. .corn 
Republic  FAS.  pf. 


U.  S.  Steel,  ( 
U.  s.  Steel,  pf. ... 
I'tah  Copper.  .  .  . 
Va.  Iron  c   &  C 


N.    Y.    CURBt 


Buffalo  Mines. .  .  . 

Butte  &  N.  Y 

Butte  C.  &  Z 

(  'aledonia 

Can.  Cop.  Corpn 
Cashboy. 


Cerro  de  Pasco. 


Con    Nev. -Utah 

Crystal  Cop 

First   Nat.  Cop 

Florence 

Coldlleld  <  'oil 
Cnidlu-ld  Merger. 

<  iranite 

Hecla  Mln 

Howe  Sound 

Jemme  Verde 

Joplin  Ore  A  Spel 


McKinley-Dar-Sa 

Mother  Lode 


Nevada  Hills      . 
N.  Y.  &  Hond 

\ [pissing  Mines 


Standard  S. 

Stewart 

Success 
Tonopah. 


Toiiopah  Ex 

Trihullkm 

Fnited  Zinc 

\\  hire  Knob,  pf. 


SAN  FRAN.1 


Alta 

Best  &  Belcher. 

Bullion 

Caledonia  . 

<  'hallenge  <  'on 


Hale  <fc  Noreross 

Jacket -CY.  Pt 

Mexican    


Sierra  Nevada. 
Union  Con.  .  .  . 
Utah  Con. .  .  . 
Belmont . 


Jim  Butler 

MacXamara 

Midway 

Motii  .-Toiiupali 

North  Star 

Rescue  Eula 

West  tend  Con. . 

Atlanta   

Booth 

C.O.D.  Con 

Comb.  Frac.  .  . . 


Jumbo  Kxtension.  . 
Round  Mountain 
Sandstorm  Kendall 

Silver  Pick 

Central  Eureka.  .  .  - 
Argo 


Lazy  Boy 

*  latmati  No.  Star 

Tom  Reed 

Fnited  Fastern 
United  Western    , 


BOSTON  EXCH.*  Oct.  24        COLO.  SPRINGS    Oct.  24 


Advt  Tit  ure 

Ahmeek 

Algomah 

Allouez 

Ariz    Com.,  ctfs. .  . 
Bmian/.a 

Biillc-Ballaklava 
(  'alumet  A  Ariz. 
<  'alumet  A  Hecla 


East  Butte. . 
Franklin.  .  . 

Granby 

Hancock. .  .  . 
Helvetia 

Indiana 

Island  Cr'k, 
Island  Cr'k. 
Isle  Royale 


Keweenaw.. 

Lake 

La  Salle 

Mason  Valley. 


Mohawk 

New  Arcadian 
New  Idria 
North  Butte  . 
North  Lake 
Ojibway. 


Old  Colony  .    . 
Old  Dominion . 
Osceola. . 
Quiney. 


St     Mary's  M.  L. 
Santa  1  e 


Shannon 
Shattuck-Ariz 

So.  Lake 

So.  Utah. . .    . 
Superior. , 


Superior  A  Host 


Tuolumne  .... 
F  S  Smelting.  . 
I'    S.  Smelt'g,  pf 


BOSTON  CURB*     Oct,  24 


Boston  A  Mont. . . 
Butte  A  Lonn  Dev 

<  'alavcras    


Crown  Reserve.. .  . 

Davis-naly 

Fagle  A  Blue  Bell 
Houghton  (  opper 
Iron  Cap  Cop  ,  pf 
Mexican  Metals 


New  Baltic 

New  Cornelia 

*  ihio  copper 

Oneeo 

Raven  Copper 

171 

13 
.80 

t  07 

United  Verde  Est 

39 

SALT  LAKE* 

Oct.  24 

Crown  Point. 
Daly-Judge. . . 
Emma  Cop 


Gold  Chain 

<  Jrand  Central 

Iron  Blossom 

Lower  Mammoth 
May  Day 

t  ipoliongo 


Sioux  Con 
So.  Hecla 
Undc  Sam 
Wllbert.  .  . 
Yankee 


Heaver  Con 

i  'hamhers  Ferland 

( "oniagas 

La  Rose 

Peterson  Lake 

Right  of  Way 


Dome  Exten. . . 
Dome  T  ake 
Foley  O'Brien.. 
Holllnger 


Newray 
Porcu.  Crown. 
Vlpond 


Doctor  Jack  Pot 

.09) 

Elkton  Con 

.10 

.41 
.03 

Ftinllav 

Cold  Sovereign 

.05 

Golden  Cycle 

2.4(1] 

Granite 

.72 

Isabella 

.23 

Mary  MeKinney.. 

.32 

Portland 

1.90 

\  Indicator 

i  75 

Alaska  Mex 
Alaska  Tre'dwell 
Burma  Corp 


Oroville. . . . 
Santa     Gerfdis 
Tomboy... . 


11  6 
17  6 
13  6 


"  Bid  prices,     t  Closing  prices.     J  Last  Quotations. 


MONTHLY   AVERAGE   PRICES  OF  METALS 


New  York 

1  ondoi 

Silter 

1914 

1915 

1916 

1914 

1915 

..  16 

January  ... 
February.... 

March 

April 

June 

July  

August 

September.. 
October. ..  . 
November.. 
Dec 

56   572 

67  .".uc, 

AN   (It, 7 
,'.s    Slit 
5X    175 
Ml    471 

;>4  07x 
54  :m 
5.1  291) 

.' 54 

49    11X2 
19   375 

5  IMl 

Is  X,-,;. 
4.x  477 

50  241 
511   250 
49   915 
49   034 
47    519 
17    19,; 
4.X   fi.xo 
49    :ixf, 

51  714 
54   971 

49    0X4 

.-,(!    775 

56  755 

57  935 
II     115 
71    21.9 
65    1124 
02    9411 
(it,    (ix,; 
(IX. 515 

26   553 

21,    573 

21,  7xx 
211   95X 
211    7111 
25    94.x 
25    219 
25    979 
24    2 till 

22,  199 
22    7113 
22    9011 

22    731 

22  753 

23  7IIX 
M    7(19 
2  3    570 
2.1    2117 
22    597 

22  7xo 

23  591 
23    925 
25   (191 
29    373 

23  875 

26  960 

26  975 

27  597 
3(1    1162 
35    477 
31    OHO 
3(1   00(1 

31  49X 

32  5S4 

Year 

25    ill 4 

New  York 

London 

Electrolytic 

Standard 

Electrolytic 

1915 

1916 

1915 

1916 

1915 

1916 

Jan 

Feb 

Mar 

April   . 
May.  .  . . 

July    '.'. 
Aug 
Sept  . 
Oct 

Dec   '.' 

13  mi 

14  394 
14    7X7 
16    Nil 
IN   506 

19  477 
IN   796 

16  941 

17  5112 
17   ONd 
IX    627 

20  133 

24  00.x 
26    1411 

26  3111 

27  X95 
2.X   625 
26   Kill 
23    XI15 
26    12(1 
211    X55 

1,1)    756 
63    194 
1,11    152 

75  1196 
77    6(10 
,X2    574 

76  1)11 
ox    1173 
lis    915 
72    601 

77  744 
SO   773 

NX   0X3 
102    6(17 
1(17    714 
124    319 
135    457 

112  432 
95    1  19 

111)    2X3 

113  905 

65.719 
95.333 

91      109 
N2    333 
N5    2511 
XX    (Hill 
93    273 
100   430 

116.167 

133  H',7 

136  0(10 

137  3X9 
152    522 
137    455 

125  50(1 

126  304 

134  071 

72    532 

New 

York 

London 

1915 

1916 

1915 

1916 

ill    211(1 
37    415 
48   426 
47    XX4 
3X    790 
111    2.XX 
37    423 
34    3X9 
33    125 
33   IIXII 
39   224 
38.779 

41  825 

42  717 

50  741 

51  23(1 
49    125 
42    231 
3.x    510 
3X    565 
38.83U 

150  55(1 
176   925 
1X0    141 
Hill    225 
162    675 
167    636 
1(17   IIXII 

151  4411 

152  625 
151    554 
167    670 
167   IIOI I 

June 

July 

August 

179    4(1(1 

Klx    357 
169    N7I) 

November 

Av.  year 

38  590 

163   960 

New  York 

St     Louts 

London 

1915 

191(1 

1915 

1916 

1915 

1916 

January 
February.... 

March 

April 

May 

June 

July 

August 

September.. 
October, ..  . 
November. . 
December. . 

3   729 

3  N27 

4  053 
4  221 

4  274 

5  932 
5   659 
4    65(1 
4  610 

4  60(1 

5  155 
5.355 

5  921 

6  216 

7  136 
7   6311 
7    463 
6   936 
6   352 
6   244 
6.810 

3  548 
3   71.x 

3  997 
4.142 

4  1X2 

5  S36 
5    531 
4    520 
4  4911 

4  499 

5  07x 
5.266 

5  S26 

6  164 

7  375 
7    655 
7    332 
6    749 
6    1X5 
6   OXX 
6.699 

IX    606 

19  122 
21    XX3 
21    094 

20  34  7 

25  17(1 
24    611 

21  946 
23    151 
23    994 

26  27.x 
2x    NII7 

31    167 

31  (txx 
34    440 
34    illix 

32  967 
31    (111 
2.x    137 
29    734 
30 .  7S6 

Year 

1    673 

1    567 

22.917 

New  York 

St.  Louis 

London 

1915 

1916 

1915 

1916 

1915 

1916 

6  386 

16  915 

6.211 

16.745 

30  844 

N9    810 

N    436 

IX    420 

N   "55 

IX    269 

39    XI9 

97    762 

16    X4I1 

X   3(1(1 

16   676 

44.141 

95   048 

10   012 

16   695 

9    837 

16    525 

49    XXX 

99   05(1 

May 

14    7X1 

14   276 

14    61(1 

14    106 

Hx     111! 

94  217 

21    20.x 

1  1    752 

21    03X 

11    5.X2 

100   614 

(is   591 

July 

19   (I'll 

8.925 

IX    X56 

8    755 

97    25(1 

5(1    75(1 

12    7X1 

8.73(1 

12    611 

X    .Mill 

67    7X11 

51    5S7 

1.3  4411 

8.990 

13    2711 

X    N2<! 

67    S41 

52.095 

12   XOII 

12    596 

66   5311 

15    91,2 

15    792 

xx     1119 

Dec 

15.391 

15   221 

vi   400 

Year... 

1  1    230 

13.054 

'  67 . 553 

Pig  Iron. 

Bessemer  J 

Basici 

No    2 

Foundry 

1915 

1916 

1915 

i916 

1915 

1916 

January. . . . 
February.... 

March 

April 

May 

June 

July 

■August 

September.. 
October  ..  . 

December. . 

xl  1    59 
14.55 
14.55 
14.55 
14.61 
14   7(1 
14  94 
1(1  01 
11,    XII 

16  95 

17  57 
19   97 

X2I    60 
21.16 
21.81 
21    (15 
21    7N 
21    95 
21    95 
21    95 
22.88 

813.45 
13.45 
13    45 
13.45 
13    60 
13.67 
13.91 
15  31 
15  95 

15  96 

16  47 
18.44 

-IX    7x 
18.93 
19    20 
IX   95 
19   11 
IS   95 
IX   95 
IS   95 
19.58 

Nil!      911 

13   9(1 
13   95 
13   95 
13    S3 
13  77 

13  6X 

14  75 
15.70 

15  SO 
17   20 
18.95 

-19    70 
19  51 
19.45 
19  45 
19    58 
19  34 
19  20 
19    25 
19.53 

Year 

SI5   X2 

XI  1    76 

XII    95 

}  As  reported  by  W.  P.  Snyder  &  Co. 
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By  Lloyd  I>.  I  Ioopi  n 


SYNOPSIS— The  sinking  of  a  1,200-ft.  shaft  in 
Norway  bij  an  American  contractor  is  described, 
together  with  the  equipment  used  and  the  progress 
made.    An  actual  sinking  speed  of  85  ft.  per  month 

was  attained.  The  shaft  is  situated  a  mile  from 
the  Lokken  plant  of  the  Orkla  company  and  will 
in>  rase  the  annual  production  from  150,000  to 
1,000,000  tons. 

The  Orkla  Grube-Arktiebolag,  which  operates  the  Lok- 
ken mine,  was  organized  under  the  laws  of  Norway  in 
1904,  the  stock  control  being  in  the  hands  of  Norwegian 
and  Swedish  interests.  The  mine  is  connected  with 
Thamshavn,  at  the  head  of  the  Orkedalsfjord,  bj  an  elec- 


ta the  ore  reserves,  it  was  deemed  w  nk  a  shaft 

1,200    ft.   di  .i    mile  distanl    from    the    pn 

surface  plan!  of  the  Lokken  mine    The  work  was  started 

I-  the  '  >rl  li npanj  and  the  shaft  sunk  85  ft.     A 

shaft  occupies  a  hillside  position,  a  tunnel  was  driven  out 
to  Miri.ir,    i  ...    the  collar.     This   was   used   for 

;  ramming  oui  the  spoil,  the  .-haft  collar  being  used  in  lieu 
of  a  headframe. 

'I'm  i   Work  U  ndebtakeh  bi  i 

In  May,  L915,  the  E.  J.  Longyear  Co.,  of  Minneapolis, 
entered  into  with  the  0  uy  to  finish 

sinking  the  shafl  to  a  di  pth  of  al I  1,200  r  this 

contracl  it  was  agreed  to  maintain  an  average  rati   i 

ft.    (20    in.)    per   month.     The  crew   for  the  work   u.h 


^^-**V*M 


A  GENERAL  VIEW   IX  THE   VICINITY  OF  THE    WALLENBERG    SHAFT.    ONE    MILE    FROM    THE    SIKFACE 

PLANT    OF    THE    ORKLA    COMPANY 


liic  railway  16  mi.   long.     At   Thamshavn  the  company 
owns  wharves  for  passenger  and  fi  and  auto- 

matic loading  equipment.    It  also  owns  a  flee    of  ore  boats 
and  a   passenger  steamer  making  two   round   trips 
letween  Thamshavn  and  Trondhjem,  a  distance  of 
'.(I  mi. 

The  present  produetioi  ghbor- 

hood  of  150,000  tons  of  cupriferoi  mnually.     A 

systematic    drilling    campaigi      was    carried    on    which 
resulted   in  establishing    a    large   tonnage   i 
annual  production  is  planned  to  be  1,000,000 

tons.     To  develop  and  mine  this  recently  found  addition 

•Formerly  chief  engineer;  now  manager  for  E.  J.  Longyear 
Co.  at  Trondhjern,  Ni  I 


secun  I  Menomin©  Micb.- 

rk  early  in  July,  1915.  Shaft 
sinking,  howi  :  started  until  A 

I     ,     0  ■    had   installed   ..  ant   for 

air   compress 

:  I 

SI 

Lot  _ 
■ 
r,   which    was 
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The  shaft  is  12x18  ft.  outside  of  timbers,  divided  into 
five  compartments  which  will  provide  for  two  skips,  two 
cages  and  the  necessary  pipes  and  ladderways.  The  rock 
through  which  the  shaft  has  been  sunk  is  known  as  gabbro. 
It  drills  easily  except  through  seams  of  low-grade  ore, 
which  occur  frequently. 

Temporary  sheaves  are  supported  on  timbers  set  in  the 
concrete  foundations  for  the  shafthouse,  which  itself  will 
be  built  of  reinforced  concrete,  as  well  as  the  machine  shop 
and  engine  house  which  are  at  present  under  construction. 
The  spoil  is  hoisted  in  two  30-eu.ft.  buckets,  guided  by 
crossheads  and  is  used  for  filling  a  railroad  grade  about 
1,000  ft.  from  the  shaft. 

The  water  encountered  is  handled  by  one  Eureka 
10x4i/2xl0-in.  outside-packed  plunger  pump  on  the 
200-m.  level  and  one  7x3-in.  piston  pump  which  is  carried 
down  on  the  timbers  as  the  shaft  is  sunk.  A  small  pump 
is  used  in  the  bottom,  and  all  pumps  are  driven  by  air.  A 
large  sump  on  the  200-m.  level  was  made  by  building  a 
concrete  wall  across  the  drift,  and  most  of  the  water  that 
comes  into  the  shaft  above  this  level  is  caught  by  it.  It 
was  planned  to  pump  from  the  200-m.  level  with  an  elec- 
trically driven  vertical  centrifugal  pump  capable  of  han- 
dling 135  gal.  per  min.  to  a  height  of  650  ft.,  but  this  was 
found  unsuitable  and  was  replaced  by  an  air  pump. 

The  air  compressors  were  of  sufficient  capacity  to  main- 
tain 00  lb.  pressure,  but  an  unusually  early  winter  caused 
a  serious  shortage  of  water  at  the  power  plant  just  at  the 
time  when  it  became  necessary  to  pump  with  air,  so  that 
from  December,  1915,  until  Match,  1916,  pressures  of 
from  55  to  80  lb.  prevailed.  At  times  only  four  drills 
could  be  used  while  the  pumps  were  running.  As  the 
depth  from  which  the  water  had  to  be  pumped  increased, 
it  was  found  necessary  to  run  an  air  line  to  the  com- 
pressors at  the  Lokken  mine  and  use  additional  com- 
pressed air  from  there.  The  air  line  in  the  shaft  is  a  4-in. 
pipe,  to  which  is  attached  a  header  with  twelve  %-in. 
nipples  for  the  machine  and  pump-hose  connections. 

The  work  has  been  carried  on  in  three  8-hr.  shifts  with 
an  average  for  the  year  of  8.5  men  per  shift.  The  per- 
sonnel is  under  the  supervision  of  a  mining  captain  and 
consists  of  the  following  men  working  an  8-hr.  shift:  3 
foremen,  30  miners,  1  timber  foreman  and  4  timbermen. 
The  following  worked  a  10-hr.  shift:  2  timber  framers,  2 
blacksmiths,  2  pipemen  and  1  electrician.  In  addition, 
the  following  worked  a  12-hr.  shift:  2  pumpmen,  3  hoist- 
ing engineers,  2  compressor  men  and  9  landers. 

The  Method  of  Working 

The  first  260  ft.  of  the  shaft  was  supported  with  round 
limbers  spaced  7  ft.  apart  without  lining.  Soft  ground 
was  encountered  which  made  it  necessary  to  change  the 
method  of  timbering  and  7x7-ft.  square  sots,  spaced  6  ft. 
on  center  and  supported  on  timber  bearings  at  100-ft. 
intervals  have  been  used.  The  shaft  is  lined  with  3-in. 
plank,  and  the  skip  roads  are  separated  from  the  rest  of 
the  shaft  with  3-in.  matched  lumber.  All  timbering,  with 
the  exception  of  putting  in  the  stringers,  is  done  without 
interfering  with  the  sinking  operations. 

A  strong  timber  stage,  having  doors  through  which  the 
buckets  pass,  is  hung  below  the  bottom  set,  and  on  this  the 
timbermen  work.  This  stage  is  supported  by  four  wire 
cables  wound  on  hand  winches  in  the  tunnel  and  is  lowered 
as  the  stage  is  sunk.  The  skip-roads  are  covered  at  the 
tunnel  level  by  two  pairs  of  doors,  balanced  with  counter- 


weights, which  are  closed  after  the  bucket  is  hoisted,  pre- 
venting any  rock  from  falling  back  into  the  shaft. 

Under  the  usual  arrangement  of  drilling,  which  of 
course  was  varied  somewhat  as  the  character  of  the  ground 
changed,  14  sink  holes  were  drilled  and  with  them  were 
blasted  the  four  corner  holes  from  the  last  round  above, 
using  du  Pont  delay  electric  exploders.  After  the  rock 
from  this  blast  had  been  hoisted,  46  squaring-up  holes 
were  drilled,  the  inside  holes  being  started  down  in  the 
sink.  The  holes  were  found  to  break  deeper  when  drilled 
in  this  way.  and  it  more  than  compensated  for  the  extra 
time  taken  in  drilling  the  round  in  two  parts.  On  the 
second  blast  15  to  20  holes  were  shot  and  the  mucking 
continued  until  water  appeared  in  the  bottom  of  the  shaft. 
The  remaining  holes,  with  the  exception  of  the  four  corner 
lines,  were  then  blasted  so  that  the  pump  was  not  taken 
down  until  after  the  last  blast. 

After  blasting,  the  smoke  was  drawn  out  through  a 
10-in.  pipe.  This  method  required  from  30  to  40  min. 
to  clear  the  shaft  so  that  work  could  be  resumed. 

The  Rate  of  Progress 

During  the  year  of  sinking  from  Aug.  5,  1915,  to  Aug. 
4,  1916,  the  cuts  averaged  5.7  ft.  in  depth,  breaking  1,2:11 
en. ft.  of  rock  each  with  494  lin.ft.  of  drilling.  The 
average  drilling  speed  was  4.4  ft.  per  machine-hour,  which 
includes  all  the  time  from  the  completion  of  the  mucking 
until  starting  to  charge  the  holes.  The  14  sink  holes  are 
frequently  drilled  by  10  machines  in  one  hour.  The  holes 
averaged  7.6  ft.  in  depth.  Of  the  actual  working  time  in 
the  shaft,  30%  was  spent  in  drilling,  59%  in  mucking 
and  hoisting  and  11%  in  blasting. 

During  this  period  the  miners  worked  7,217  shifts 
removing  206,496  cu.ft,  of  rock,  or  28.6  cu.ft.  per  man 
per  shift.  In  this  time  the  shaft  was  sunk  904  ft.,  or  at 
the  rate  of  75.3  ft.  per  month.  As  the  shaft  had  previ- 
ously been  sunk  85  ft.  by  the  Orkla  company,  the  total 
depth  on  Aug.  4,  1916,  was  989  ft.  In  connection  with  the 
sinking  stations  were  cut  at  the  200-m.  and  300-m.  levels, 
requiring  49  shifts  of  8  hr.  each;  in  October,  1915,  the 
compressor  house  was  destroyed  by  fire,  causing  a  loss 
of  38  shifts,  while  labor  troubles  in  May  and  June  delayed 
the  work  30  shifts.  The  actual  sinking  time  (making  no 
allowance  for  delays  was  therefore  276  days,  or  a  sinking 
rate  of  85.3  ft.  per  month. 

As  the  Norwegian  laws  prohibit  Sunday  work,  requiring 
a  suspension  of  28  hr.,  no  work  was  done  from  6  p.m.  on 
Saturdays  until  10  p.m.  on  Sundays.  In  the  spring  of 
1916,  however,  permission  was  obtained  to  work  until 
11  p.m.  Saturdays,  thus  permitting  all  the  men  to  work 
six  full  shifts  a  week. 

At  the  date  of  writing  (Aug.  22,  1916)  there  still 
remained  approximately  210  ft.  of  shaft  to  lie  sunk  and 
two  stations  to  be  cut. 

The  following  permanent  equipment  is  to  be  installed 
when  the  shaft  is  completed:  Two  500-hp.  hammer  air 
compressors,  direct-connected  to  300-kw.  motors  (each 
compressor  will  have  a  capacity  of  2,600  cu.ft.  per  min.)  : 
one  hoisting  engine  for  men  and  materials,  having  a  10-ft. 
drum  with  a  speed  of  1,200  ft.  per  min.  and  driven  by  a 
280-hp.  motor ;  one  hoisting  engine  operating  two  5-ton 
*kips  at  a  maximum  speed  of  1,450  ft.  per  min.  and  driven 
by  a  700-hp.  motor.  (Both  hoists  will  have  automatic 
speed-regulating  devices  attached  to  the  indicators  to 
prevent  overwinding  or  excessive  speed  at  the  start)  :  one 
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electrically   driven   plunger  pump  handling   135   gal.   of 
water  per  min.  to  a  height  of  1,200  ft.;  one  30-hp.  ven- 
tilating fan;  two  36x12  Buchanan  rock  crushers,  which 
will  be  installed  underground, 
v 

A^vaste'n&Ea  MnimfiEa^  Sua  Seirlbn®. 

On  the  theory  that  even  one's  worst  enemies  should  have 
their  merits  recognized,  the  Echo  des  Mines  et  de  la  Metal- 
lurgie,  Paris,  credits  the  Central  Powers  with  rapidly 
organizing  the  underground  work  in  Serbia.  Under  the 
general  military  government  of  Austria  was  created  a 
section  of  mines,  which  has  been  prospecting  the  moun- 
tains of  Serbia.  A  laboratory  was  established  at  Belgrade. 
This  mining  section  is  headed  by  a  captain,  Dr.  Kern; 
its  technical  manager  is  Lieutenant  Imhoff,  director  of 
mines ;  its  working  inspector  is  Lieutenant  Franz,  mining 
engineer.  The  scientific,  chemical  and  metallurgical 
researches  are  directed  by  Lieutenant  Brunn. 

Prospecting  began  in  November,  1915,  in  charge  of  Lieu- 
tenants Imhoff  and  Burkhart,  of  the  Hungarian  Finance 
Department.  It  is  now  considered  as  finished,  and  seven 
mines  are  to  be  exploited. 

In  the  vicinity  of  Chabatz  the  mines  of  Dorspotok,  near 
Krupanj,  property  of  the  Austro-Hungarian  railways,  are 
worked  fur  antimony.  At  Rudnik  the  military  authorities 
are  taking  out  lead  and  copper.  In  the  neighborhood  of 
Belgrade  the  mines  of  Cavoni  Breg  (mining  district  of 
Ripanj  )  will  soon  yield  lead,  but  the  most  important  lead 
mine  worked  by  the  military  authorities  is  that  of  Babe, 
whence  is  derived  daily  a  car  of  lead  and  loo  ears  of  ore 
which  is  treated  in  the  works  of  the  interior.  To  wink 
this  mine  it  has  been  necessary  to  build  a  narrow-gage 
railway  over  5  mi.  long,  spanning  six  deep  gorges.  Con- 
siderable labor  and  expense  were  required,  but  the  scarcity 
of  lead  could  thus  be  relieved. 

To  obtain  copper,  the  mines  of  Majdanpeck  have  been 
worked.  The  daily  production  has  been  three  cars  of 
copper  and  200  cars  of  pyrite. 

At  Ylaskopolje  may  lie  extracted,  for  supply  of  Bel- 
grade, 30  cars  per  day  of  coal,  poor  but  usable.  In  the 
valley  of  Ibar,  near  Usee,  coal  measures  have  been  found. 
If  they  are  exploitable,  they  will  be  used  on  the  military 
railroads,  but  it  will  be  necessary  to  build  about  4  mi.  of 
railway  to  work  them. 

SthroEaGimsim  Sua  Aft'iizZoravgN. 

That  minerals  of  strontium  are  found  in  quantity  in 
Arizona  is  a.  fact  that  is  not  generally  known,  according 
to  a  bulletin  of  the  Arizona  State  Bureau  of  Mines. 
Fifteen  miles  south  of  Gila  Bend,  in  Maricopa  County, 
strontium,  as  celestite,  occurs  in  the  sedimentary  series, 
associated  with  gypsum,  sandstone  and  conglomerate. 
The  most  promising  beds  are  40  to  50  ft.  thick  and  are 
most  productive  in  the  upper  10  ft.  There  are  undoubted- 
ly other  discovered  deposits  of  strontium  salts  within 
the  state,  but  they  are  not  recorded. 

Strontium  i<  not  easily  recognized  at  sight,  but  is 
readily  identified  by  the  simple  tests  that  are  outlined 
in  bulletin  No.  35  of  the  Arizona  State  Bureau  of  Mines, 
entitled  ''Celestite  and  Strontianite,"  which  may  be 
seemed  from  Charles  F.  Willis,  director,  Arizona  State 
Bureau  of  Mines.  Tucson.  Ariz.  There  are  several  uses 
for  strontium  salts,  the  principal  ones  being  in  the  sugar 
industry  ami   in  the  manufacture  of  fireworks. 


Dlsiffimomidls  ©If  Smmnttlhs  Fl^.& 

By  Btjeb  Evans* 

It  is  not  generally  known  that  47  or  more  genuine 
diamonds  have  been  found  in  the  Tertiary  gravels  that  lie 
embedded  in  the  old  channels  of  the  lava-capped  buried 
rivers  of  the  Neocene  river  system,  in  and  about  Smiths 
Flat.  Eldorado  County,  California.  Judge  William  Pitt 
Carpender.  an  old-time  miner  who  arrived  at  Smiths  Flat 
in  1854.  from  Akron,  Ohio,  via  the  Nicaragua  route, 
operated  a  deep-gravel  mine  in  the  "Deep  Blue  Channel" 
on  the  flat  for  a  number  of  years.1  He  was  justice  of  tin' 
peace  at  Placerville,  the  county  seat,  for  32  years,  and 
being  interested  in  mining  matters  in  general,  he  kept  an 
accurate  record  of  all  the  diamonds-  found  in  Eldorado 
County  that  he  happened  to  hear  about,  making  it  a 
special  point  to  obtain  the  facts  as  nearly  correct  as 
possible  regarding  each  stone. 

Following  are  Judge  Carpender's  notes  of  33  stones 
found.  First  is  the  name  of  the  person  finding  the  stone, 
then  the  name  of  the  mine  or  locality  where  found  the 
year  when  found,  the  size,  color,  weight  (in  Troy  grains  or 
carats),  etc.,  and  its  disposition,  when  known: 

John  Bradshaw,  Bunehanan  Mine.  Smiths  Flat,  1S59,  one 
small    white    stone. 

John  Lyford,  at  Smiths  Flat,  1865,  one  white  stone,  3 
grains,   stolen   by  a  woman  and  set  rough   in  a  ring. 

A.  Brooks,  at  Spanish  Ravine,  1866,  one  white  stone,  2 
grains,    flawed. 

Ward  Bros.,  near  White  Rock  Canon,  1867,  three  small 
stones,   largest   one  valued  at   $50   in   San   Francisco. 

Thomas  Ward  &  Co.,  Live  Oak  mine,  Reservoir  Hill,  1868, 
three  stones,  two  white  of  medium  size,  and  one  yellow;  one 
set  in  a  ring,  in  possession  of  Ashcroft,  of  Oakland.  Calif. 

Thomas  Potts,  Sr..  near  White  Rock  Canon,  1S68,  one 
light-yellow  stone.  2  grains,  sold  to  A.  W.  Goodyear  (first 
mineralogist  of  the  State  of  California)  when  he  visited  the 
mines  at  Smiths  Flat  in  1871. 

J.  Jeffry,  W'ebber  Hill  [no  date],  one  yellow  stone,  3 
grains. 

Mrs.  Sam  Henderson,  Wisconsin  Flat  mine,  1S68,  one  white, 
medium   size. 

Cruson  &  Olmstead.  Wisconsin  Flat  mine,  186S,  four  stones. 

Henry  Olmstead,  Wisconsin  Flat  mine,  1869,  one  stone, 
\  in.  maximum  diameter,  weighed  5  °Vioo  grains,  white  coat- 
ing on  surface,  sold  for  $2S0  in  San  Francisco. 

McConnell  &  Reed,  mine  south  side  of  Webber  Hill  and 
east  side  of  Texas  Hill,  1S70,  one  stone,  canary  color,  size  of 
small  white  bean.  (Mrs.  Caleb  Reed,  of  Placerville,  now  has 
stone  set  in  a  ring.) 

Nathaniel  O.  Ames,  mine  on  Webber  Hill  [no  date],  one 
stone  of  4  grains,  set  in  ring  and  worn  by  Shelly  Inch,  post- 
master of  Placerville  for  many  years.  (This  stone  is  now  in 
possession  of  L.  P.  Inch,  city  manager  of  a  fire  insurance  com- 
pany  at    444   California   St.,   San   Francisco.) 

Charles  W.  Schafer,  Tolkey  mine,  Texas  Hill  [no  date], 
one  stone  of  2^2   grains,  sold  to  John  Cook. 

Fred  Bendfeldt,  Sr.,  at  Smiths  Flat,  187S,  one  stone  of  ft 
carat,  canary  color,  sold  to  W.  F.  Alma,  of  Boston.  (Fred 
Bendfeldt  arrived  at  Smiths  Flat,  from  Hamburg,  Germany, 
via  the  Horn,  in  1853,  and  owned  and  operated  the  "Bendfeldt" 
deep-gravel  mine  at  the  Flat  for  thirty-odd  years.  He 
"crossed  the  line"  on  the  Flat  Feb.  4,  1916,  at  the  age  of  88 
years.) 

Ed  Randall.  Wisconson  Flat  mine,  1879,  one  white  stone  of 
%    carat. 

Fred  Bendfeldt,  Jr.,  at  Smiths  Flat,  1894,  one  white  stone 
of    !,";    carat,   canary  color,   sold   to  W.   F.   Alma. 

Bert  Carpender  (son  of  William  Pitt  Carpender),  at  Smiths 
Flat,  1896,  two  white  stones  of  1%  carats,  and  %  carat,  and 
one  canary-color  stone  of  1%   carats,  sold  to  W.  F.  Alma. 

Thomas  Murdock,  at  Smiths  Flat,  1S96,  one  yellow  stone  of 
13/m  carats,    sold   to   W.   F.   Alma. 

Snow  Brothers,  near  Newtown,  1S97,  one  white  stone  of 
l1/^    carats. 

Snow  Brothers,- near  Fairplay,  1S97,  one  canary-color  stone 
of  3  grains,   in  possession  of  George  Richardson. 


•Box    191,    Placerville,    Calif. 
deceased     Feb.     16.     1916,    aged 
"Journal"  of  Mai.  4.   1916,   p.  450. 
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Bert    Carpender,    Stanley     mine,     Smiths     Plat,     1S99,    one 
iv  hite   stun,,  of  :'   grains,   In  pi  i 

Fred   Bosworth,   in  Cedar   Ravine,  ai    I  moo.  one 

white  stone  of   i '  _.   grains.     (Bosworth  still  has  th 
the    rough    and    has    been    offered    various    prices    for    If 
$80.) 

J.   Allen,   in   Cedar   Ravine,   ai    Placerville,    1901,    on<     » 

stone  of  i'i  carat,  sold  to  W.   P.  Alma. 

Bert  Carpender.  in  Carpendei   mine,  al    Prospect   Plat,   1912, 
one  white  stone  of  3  grains. 

The  majority  of  the  pei  3ons  named  in  th  Eori 
iist  still  reside  in  the  Count)  of  Eldorado  and  will  vouch 
for  the  correcting-  of  the  finds.  Besides  the  persons 
named,  there  are  a  number  of  others  who  have  persona] 
knowledge  of  the  various  finds  as  stated;  anion--  whom 
can  be  mentioned  Theodore  Rupley,  miner,  who  ha 
at  Smiths  Plat  since  1853;  Oliver  E.  Bailey,  C.  W. 
.Martin.  1. cutis  N.  Snicker,  .lame,-  R.  Vandegrift  and 
Clarke  Howard,  justice  of  the  peace,  all  of  Placerville,  and 
a  number  of  others. 

In  addition  to  the  foregoing  list  of  diamonds  found,  I". 
F.  Barss,  who  arrived  in  Placerville  from  New  York  City 
via  Panama  in  1852  and  started  a  jewelry  store  which  he 
has  conducted  constantly  ever  since,  showed  me  on  Feb. 
14,  1916,  two  diamonds  which  were  found  at  Smith-  l-'lat 
about  1874.  One  of  about  ,',;  carat  he  bought  i1 
Chinaman:  and  the  other,  which  he  bought  from  a  miner, 
is  a  good  white  stone  of  over  l/g  carat.  Mr.  Barss  states 
that  in  the  70's  and  80's  he  mounted  five  stones  in  bri 
pins  and  two  in  rings  for  different  people,  all  of  which 
were  good  diamonds  and  were  found  in  the  vicinity  of 
Smiths  Flat.  One  stone  he  remembers  well  because  o 
its  having  a  piece  of  the  original  blue-matrix  attached  to 
it.  Another  good  stone,  he  states,  was  found  about  L869 
by  Henry  Ashcroft,  who  is  now  85  years  of  age  ami  is 
residing  at  Placeri  die.   Idaho. 

X.  H.  Burger,  who  arrived  in  Placerville  in  1900  and 
has  conducted  a  jewelry  store  there  for  a  number  of  years 
past,  states  that  from  about  1906  to  1909  he  had  cut  in 
New  York  City  and  set  in  rings  five  diamonds  thai  were 

found  by  different  persons  in  the  grave]  of  the  X cue 

river  channels  between  Placerville  and  Smiths  Flat.  The 
stones  ranged  from  ys  to  1  carat,  and  one  was  a  fine  blue 
stone  of  about  %  carat:  and  in  lt'l  I  he  set  in  a  ring  for 
Frank  Jones,  a  miner,  a  good  white  diamond  of  about  '  •_■ 
carat,  which  Jones  had  found  in  his  grave]  nunc  in  Chile 
Ravine,  just  south  of  Placerville.  and  which  he  still  lias. 

Some  day  the  pipe  of  blue  matrix,  from  which  these 
diamonds  presumably  came,  may  be  discovered.  This 
"pipe"   undoubtedly    h  rn    down,   eroded    and 

disintegrated    in    the    past    ages,    thus    releasing    | 
diamonds  that  have  been  found  in  the  gravel  of  the  buried 
ancient  river  channels  that  pass  through  Smiths  Flat,     li 
is  reasonable  to  suppose  that  many  mon  -tone- 

will  he  found  from  time  to  time,  as  there  must   have 
<mite  a   number  more   set  free  from   the   matrix   of   the 
-pipe"  in  which  they  were  formed.     This  '-pipe."  wher- 
ever it  may  he.  is  evidently  overcapped  and  buried  under 
a  mass  of  volcanic  ash  and  lava  which  top 
part  of  the  surrounding  region.     If  this  ■  found 

near  Smiths  Flat,  then  the  former  active  mining  life,  with 
greatly  renewed  vigor,  will  wake  again  this  old-time  camp. 


A   Spanish   Mines   Consolidation  is  scheduled   to   take    | 
according     to     "Madrid     Clentiflco,"     between     two    conn 
opearting  lead  and   copper   mines  in   the   Province  of  Cordoba. 
The  proposed  plan  involves  the  absorption  of  the  Sociedad  Los 
Almadenes     by  the  Sociedad  La   Argentifera    de  Cordoba,   with 
a  corresponding  increase  in  the  capital  stock   of  the  latter. 


Progress    of   First-Aid  Work 
iira  Britislh  Colwunmbia 

1 

nee    in    connection    with    efforts    made    to 

B 
abia  in   matters   relating  to  instruction  in  hi  si 
favorable  thus  fa 
Nevertheless  the  officials  dire 
of  encouraging  men  engaged  in  ami  about  metallifi 
'nine-   in   i  i,,  attend  classes   foi 

■ 

:i   tin-   important 
and    I"  neficent    i  irward    with 

idence  to  m,  - 
more  of  those  v.'  .,,,.  ,,, 

■'i    realization    of    the    necessity     rathei    than    the    mere 
desirability   of   taking   upon    themselves    personally    this 
duty  to  their  fellow  workers  as  well  to  themsel 
recenth   was  thi    report  ol   thi    British  Columbia  Depart- 
ment  of    Mines    I',,,-    t|„.   calendar   year    1915    pui. 
which    accounts    for   this   apparently    tardy    n 
'he  informatioi  tor  in 

aid,    Dudley    Miehcil.  of   Victoria,  of   the    result 
his  work  during  the  year. 
A-  M  r.  Michell's  report  for  19]  •'.  i  ovei  3  onlj  his  second 
official   work  in   ;  ntion  to  first  aid  and 

the  use  of  mine-resi  ue  apparatus,  it   may  !»•  of  in- 
to  first    recall   whai    he  accomplished    in    1914   am]   then 
brieflj    review    what    was   done    m    1915.      It    should    !«• 
understood,   though,   that    Mr.    Michel!    is   not   generally 
called  upon  to  instruct  those  who  attend  classes  li 
aid.  that   duty   falling  to  duly  qi  a 
policy  of  the  Department  of  M  im  men 

deavor  to  obtain  first-aid  certificates  of  compefc 

from  a   recognized  ambulance  association.     This  can  he 

secured     only     h\  under    the 

such    an    association    after    the    prescribed 

number  of  lectures,  given   by  an   appro  m   in- 

ctor,  shall   have  been   attended.     The   req 

held 
by  an  authorized  ,-u 

lb  Accomplished  i\    lull 

Mr.  Michi  upon  his  duties  in  May,  1914,  and 

about  the  end  of  that  month  met  - 

at    a    meeting   of  I         idian 

at   Nelson,  W  -t   Kootenay,  ami  placed 
i   the  proposed  policy  of  the  Department 

Mines    with    the    object    of    inducing    miners    to 

lid    instruction.      Directly   afterward    he   set    about 
organizing    St.    John    Ambulance    Association 
and   forming  first-aid  i  '  result   was 

were   formed  at    Rossland,  followi 
in    Boundary   district,   ami 
various   part-  of   West    Kootenay.     Then    the   Europ 
War  began,  and  as  a  result  of  the  consequent  di  n 

.-  of  the  meti 
i    for  the  time  am]   mos 
had    1  m    scattered    far   a 

lid  work  begun  in  that 

without   ii 
witli  little  likeliho 
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mine  employees  a  considerable  number  of  men  trained  in 
first-aid  or  mine-rescue  work,  or  both. 

In  the  cases  of  the  mines  employing  comparatively 
large  numbers  of  men  and  having  the  services  of  a 
resident  surgeon  available  for  purposes  of  instruction, 
there  was,  in  important  instances,  not  much  difficulty, 
but  as  Mr.  Michell  reported,  "It  has  been  proved  that 
in  the  small  mines  situated  long  distances  from  town 
successful  results  are  not  obtained  by  an  instructor, 
owing  in  most  part  to  the  large  proportion  of  men  em- 
ployed at  these  mines  being  unable  to  properly  speak 
and  understand  English,  while  the  others  do  not  seem 
to  care  to  have  their  leisure  hours  taken  up  by  instruction 
in  first  aid,  especially  in  the  only  place  they  have  for 
recreation — the  buhkhouse. 

It  is  noteworthy  that  during  Mr.  Michell's  first  year 
of  office,  -105  men  attended  first-aid  instruction  classes 
in  Kootenay  and  Boundary  districts  and  76  in  the  Coast 
district,  making  a  total  of  481.  These  figures  relate 
only  to  metalliferous  mines.  For  1915  Mr.  Michell's 
report  included  the  following:  "More  than  700  miners 
attended  first-aid  lectures  at  the  various  mines  of  the 
province.  The  net  results  show  that  301  men  (from  coal 
mines  242  and  from  metal  mines  59)  passed  a  final 
examination  in  first-aid  work  and  were  awarded  various 
Grades  of  certificates  by  the  St.  John  Ambulance  Associa- 
tion. The  actual  number  of  men  finishing  this  course 
may  be  placed  at  450.  The  difference  between  the  total 
number  attending  the  lectures  and  the  number  passing 
final  examinations  is  due  to  various  causes,  some  of  which 
are:  Failure  to  pass  examinations,  class  completing 
lectures  but  not  examined,  class  disbanded,  and  lack  of 
interest;  all  of  which  causes  have  unfavorably  affected 
results.  I  regret  to  say  that  the  results  obtained  from 
the  metal  mines  are  not  as  good  as  were  to  be  expected." 

Progress  ix  1915  in  Different  Cajip 

Classes  were  conducted  in  coal-mining  districts  of 
Crowsnest,  in  Southeast  Kootenay,  Nicola  Valley,  and 
Vancouver  Island,  and  in  metal-mining  camps  at  Kimber- 
ley.  East  Kootenay;  Eossland,  West  Kootenay;  Green- 
wood. Boundary;  and  Van  Anda,  Texada  Island.  Mr. 
Michell  reported,  further:  "The  largest  number  of  men 
trained  in  first  aid  in  one  year  and  at  one  company's  mines 
was  at  the  mines  of  the  Crow's  Nest  Pass  Coal  Co.,  where 
139  passed  first-aid  examinations.  This  number  shows 
approximately  one  trained  man  for  every  14  persons  em- 
ployed above  and  below  ground  at  those  mines,  which 
icsult  is  highly  satisfactory  for  one  year's  undertaking. 
All  the  classes  were  taught  and  examined  by  duly  qualified 
medical  practitioners  and  were  conducted  in  accordance 
with  the  prescribed  rules  of  the  St.  John  Ambulance- 
Association.  At  the  Le  Roi  gold-copper  mine,  Rossland, 
a  most  systematic  method  of  training  was  adopted.  The 
afternoon  shift  was  divided  into  three  sections:  each 
section  reported  at  the  mine  once  a  week,  an  hour  before 
the  shift  commenced,  and  received  practical  instruction, 
by  a  trained  first-aid  man,  in  the  work  of  bandaging, 
etc.  There  has  also  been  established  at  this  mine  a 
safety  department,  a  safety  committee  and  a  safety  engi- 
neer ;  their  duties  are  the  systematic  inspection  of  the 
mine  and  the  headworks  with  regard  to  safety,  encourage- 
ment of  first-aid  instruction,  and  'safety  first'  teachings. 

It  may  be  added  that  this  year  interest  in  first-aid 
work    is    being    well    maintained    at    the     Consolidated 


Mining  ami  Smelting  Co.'s  Centre  Star  and  Le  Roi  mines, 
Rossland;  attention  is  being  given  to  it  at  the  Britannia 
Mining  and  Smelting  Co.'s  copper  mines  in  Vancouver 
mining  division,  Coast  district;  and  a  mine  safety  com- 
mittee has  been  organized  and  is  doing  good  work, 
including  arranging  for  giving  instruction  in  first  aid.  at 
the  Granby  Consolidated  Co.'s  Hidden  Creek  copper 
mines  near  Observatory  Inlet,  also  in  the  Coast  district. 


BSDacsiE  Co.  a^ft  ILaiE&s 


The  property  of  the  American  Zinc  and  Chemical 
Co.  at  Langeloth,  Penn.,  according  to  a  recent  bulletin 
of  the  Engineers  Society  of  Western  Pennsylvania,  em- 
braces 900  acres,  200  of  which  are  in  the  townsite  and 
100  acres  in  the  present  plant,  consisting  of  about  30 
buildings.  Besides  this  there  is  a  coal  mine  of  2,500 
acres  having  a  daily  capacity  of  1,500  tons,  which  will 
soon  be  increased  to  2,500  tons  daily. 

There  are  15  ore  bins  having  a  capacity  of  2,000  tons 
each.  The  orehouse  is  equipped  with  a  heavy  electric- 
traveling  crane.  The  crushing  mill,  which  consists  of  a 
drier,  crushing  rolls  and  screens,  has  a  daily  capacity  of 
200  tons  of  ore. 

The  four  Hegeler  roasting  furnaces,  each  80  ft.  long, 
having  a  capacity  of  50  tons  of  raw  ore,  have  14  ore 
hearths.  Six  of  them  are  fired  by  Hegeler  gas  producers. 
Heat  in  the  remaining  eight  is  furnished  by  the  burn- 
ing of  the  sulphur  in  the  ore. 

The  sulphuric-acid  plant  uses  the  chamber  process, 
there  being  four  systems  of  lead  chambers  in  which  2,500 
tons  of  sheet  lead  is  used.  Xitric  acid  and  zinc-sulphate 
plants  are  under  construction. 

The  distillation  furnaces  are  of  the  Hegeler-type,  seven 
blocks  being  in  operation  and  one  under  construction. 
Each  block  contains  912  retorts.  Four  blocks  are  heated 
by  a  new  type  of  Wood  mechanical  producer,  each  using 
3,000  lb.  of  coal  per  hour.  The  three  remaining  blocks 
are  heated  by  Hegeler  gas  producers. 

In  the  mixing  plant  the  ore,  reducing  material  and 
coal  for  charging  the  retorts  are  mixed  in  two  80-cu.ft. 
mixers.  The  retorts,  condensers  and  other  fireclay  shapes 
are  made  in  an  uptodate  pottery. 

A  small  zinc-dust  furnace  is  now  operating,  but  will 
soon  be  replaced  by  a  large  furnace  in  which  both  zinc- 
dust  and  sherardizing  zinc  will  be  produced.  The  zinc- 
oxide  plant  is  now  being  built. 

The  power  plant  contains  two  2,000-kw.  Curtis  hori- 
zontal turbines  driving  General  Electric  generators.  The 
boiler  plant  consists  of  four  588-hp.  and  three  529-hp. 
Rust  boilers  using  waste  heat  from  the  smelting  fur- 
naces. Four  additional  boilers  are  in  the  course  of  con- 
struction. 

The  company  has  built  the  modern  industrial  town 
of  Langeloth.  A  sanitary  sewer  system  is  being  built. 
Over  200  houses  are  now  occupied,  and  100  more  are  be- 
ing built.  These  houses  can  be  purchased  by  the  work- 
men on  easy  terms.  The  school,  which  cost  $25,000, 
will  be  run  on  the  Gary  plan. 
m 

A  New  C*olri  Discovery  in  Tasmania  is  reported  near  Wara- 
tah  in  Russell  County.  This  locality  is  not  far  distant  from 
the  Mount  Eischoff  tin  mines.  The  American  consular  repre- 
sentative is  quoted  as  believing  that  the  recent  strike  may 
create    a    demand    for    mining    machinery. 
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SYNOPSIS — An    improvement  sep- 

oration  worh  is  claimed  for  the  Jobke  machine, 
which  utilizes  several  magnetic  zones  in  a  given 
field,,  all  of  the  same  h  ngth  It  is  de- 

clared  that  time  is  nut  a  far/or  influencing  the 
rapidity  of  magnetizing  on'  particles,  an, I  tin-  over- 
shooting of  a  magnetic  zone  by  a  particle  must  be 
attributed  to  inertia  an,!  not  /"  slowness  of  mag- 
netic action. 

Since  the  introduction  of  tin1  invention  of  .T.  P.  Weth- 
erill.  U.  S.  patent  555,792,  which  concentrates  the-  mag- 
netic field  between  opposing  poles  of  wedge  form,  this 
style  has  been  found  the  most  effective  fur  the  purpose 
of  concentrating  ores,  especially  those  of  low  permeability. 
Before  this  invention  the  shape  of  magnet  poles  was  not 
altogether  wrongly  defined,  since  the  action  of  corners  or 
edges  of  flat  poles  was  the  factor  that  made  separation 
possible,  whereas  an  evenly  distributed  field  does  not  at- 
tract fine  particles.  This  fact  can  easily  be  demonstrated 
in  a  field  between  fiat  poles,  where  the  particles  to  be 
attracted  tend  to  cling  to  the  outside  edges.  In  order 
effectively  to  attract  magnetic  particles  to  a  pole,  it  must 
have  a  wedge-shaped  edge  opposite  another  pole,  to  form 
a  diverging  field  so  that  the  particle  during  attraction 
may  enter  a  field  of  increasing  intensity,  thereby  encoun- 
tering a  concentration  of  more  lines  of  force  as  it  pro- 
ceeds on  its  way. 

Opposing  cylindrical  poles  show  a  similar  tendency  to 
converge  the  field  toward  their  surface  in  a  degree  de- 
pending on  their  curvature,  the  smaller  the  curvature, 
therebv  approximating  the  wedge  shape,  the  stronger  the 
convergence  and  the  attractive  force. 

The  best  form  of  field  which  lias  the  advantage  of  a 
small  reluctance  is  that  made  by  an  upper  wedge-shaped 
pole  and  a  lower  flat  pole.  This  field  converges  toward 
the  upper  pole,  toward  which  alone  the  attraction  takes 
place.  With  a  practical  length  of  air  gap,  the  field  con- 
verges right  from  the  face  of  the  lower  pole,  so  that  the 
ore  particle  is  bound  to  move  toward  the  upper  pole, 
even  if  it  rests  on  the  face  of  the  lower.  This  latter  form 
is  therefore  the  one  used  in  modern  magnetic  separators. 

Number  of  Fields  Regulated  r.v  Oeb  Components 

Where  the  separation  of  different  components  in  com- 
plex ores  is  sought. -as  many  different  fields  of  varying 
strengths  are  required  as  there  are  components,  and 
must  correspond  in  strength  to  the  permeability  of 
the  individual  component  in  order  to  effect  a  perfect 
separation. 

When  the  concentration  of  a  single  ore  is  desired,  a 
single  field  may  he  sufficieni  to  accomplish  it.  Since  the 
majority  of  ores  are  usually  more  or  less  finely  commin- 
uted, and  crushing  will  not  completely  liberate  the  ore 
from  the  gangue.  it  is  desirable  to  have  not  less  than  two 
different  fields  in  order  to  produce  concentrates  high 
enough  in  value  to  pass  and  too  poor  to  be 

used,  but  too  valuable  to  he  dumped,  from  which  a  large 
percentage  of  the  value  will  be  liberated  by  further  crush- 

•N'u     405   Pitt   St.,    Wilkinsburg.    Term. 


ten  placed  in 
■let  units  capable  of  ,| 
are   combined    in   the   same   machine,   b 

'.el  v. 

The  separation  of  complex  ores  containing  a  number  of 
of  differeni    permeability  often   requiri 
application  o  tivelv 

weak  zone  to  a  very  strong  one,  mostly  betw 
aWe   extren  I  i      narily,    for   the   provision    oi    I 

zones  a   number  of  differeni    magnet   systems   would    be 
required,   in   order  to   furnish    thi  ation, 

and  such  machines  arc  bulky  ami  costly  owing  to  thi 
terial  i asary  for  their  construi  ti 

A  single  el  i  capable  of  performing  the  dif- 

fereni Functions  at  the  same  time  is  a  desirable  aim,  in 
thai  ii  simplifies  the  machine,  lessens  it-  cosi  and  main- 
tenance, and  permits  the  additional  weighi  of  magnet- 
to  be  used  for  the  enlargemeni  of  the 
separators.  One  way  of  accomplishing  this  end  hitherto 
has  been   to  supply  the   upper  pole  with   several   • 


PIGS.    I    AM'    ::      OLD     \M>    NEW    METHOD    OF    OBTAINING 
THREE    Z'  »NES   I  >F    FLUX 

each  to  provide  a  separate  /one  of  field,  the  intensity  oi 
the  same  to  be  determined  by  its  relative  distance  from 
immon  lower  pole  with  a  tlat 
A-  Fig.  I  shows,  tiie  upper  pole  may  have  several  edges 
.1.  /;  and  C,  which  are  consecutively  placed  in  closer 
proximity  to  the  lower  pole  P.  From  each  edge  a  mag- 
netic flux  is  sup:  lower  pole, 
the  strength  of  which   is  determined   by  the  reluctance 

rom  A  to  <    t:  e  -ones  ini  n  a: 
strength.     Several    fai  I 

plishmeni  of  thi  ition,  and   in    fact   the 

lossible  with 
tin's  arrangement. 

one  has  a  distinct]] 
field  following 

'  .    en  with  only  thr 
as  shown,  the  second  and  third  hardly  show  at 
separating  own  by  the  lines  of 

to  the  fact  that  both  the  up] 
poles  have  the  same  magnetomotive  force  ovei 
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plete  faces,  the  lines  of  force  tend  to  distribute  them- 
selves according  to  the  reluctance  of  the  air  path  for  each 
individual  line,  and  most  evenly  over  the  flat  lower  pole 
face.  Since  in  the  shortest  zone  the  difference  in  dis- 
tance between  the  point  and  the  base  of  the  wedge-shaped 
field  is  large,  the  field,  concentrating  at  the  upper  pole 
edge,  necessarily  will  converge  thereto  to  some  extent,  am! 
this  would  be  the  same  in  the  other  zones,  if  they  had  the 
same  air-gap  length. 

As  the  length  of  the  zones  increases  with  their  suc- 
cessively lesser  strength,  the  relative  difference  in  distance 
between  point  and  base  of  the  wedge  and  the  lower  pole 
decreases,  and  therefore  the  resulting  field  is  much  less 
converging.  In  reality  the  total  field,  instead  of  the  weaker 
zonal  fields,  converges  toward  the  strongest  pole  edge  A, 
and  the  result  is  that  with  any  appreciable  difference  in 
zonal  strength  the  strongest  ore  component,  instead  of 
being  attracted  by  the  weakest  zone  A,  as  might  be  ex- 
pected, will  move  with  the  weaker  components  to  the 
strongest  pole  C  to  be  held  there.  Experiments  with  the 
arrangement  from  which  Fig.  2  was  made  showed  that  a 
small  steel  ball,  set  in  motion  by  the  attraction  of  the  field, 


As  Fig.  3  shows,  an  experimental  form  of  this  field  is 
produced  by  employing  separate  upper  and  lower  pole- 
pieces  for  the  production  of  the  three  individual  zones 
and  having  only  the  two  polepieees  of  the  strongest  zone 
in  direct  contact  with  the  electromagnet.  The  other  pairs 
of  poles  are  separated  by  air  gaps  from  one  another,  thus 
introducing  reluctances,  which  will  reduce  the  m.m.f. 
symmetrically  between  upper  and  lower  poles  .for  each 
successive  zone.  While  in  Fig.  1,  the  flux  from  pole  top 
C  tends  to  flow  to  any  point  of  the  lower  face  D,  in  Fig. 
3  this  tendency  is  restricted  to  the  fractional  face  C1 
of  the  lower  pole,  since  a  flow  toward  J!1  would  introduce 
into  its  path  the  reluctance  between  polepieees  B1  and  C1. 
A  magnetic  flux  seeks  its  path  along  the  line  of  least 
reluctance,  and  therefore  the  flux  will  pass  through  C1 
at  a  greater  density. 

Similarly  a  flux  from  polepiece  B  would  have  no  ten- 
dency to  flow  to  A1,  and  it  will  not  flow  to  C1  on  account 
of  the  denser  field  present  in  the  latter,  which  requires  a 
higher  m.m.f.  for  the  flux  to  pass  than  B  possesses. 

In  tins  arrangement  the  polepieees  were  made  from  %- 
in.  boiler  plate  and  connected  so  that  between  individual 
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Field  in  arrangement  of  Fig.  1  Fig.    4.     Field   in   arrangement   of   Fig.    3 

FIGS.   2  AND  4.     LINES  OF  MAGNETIC  FLUX  SHOWN  BY  IRON  FILINGS 


would  move  through  zmies  .1  and  B  toward  C.  Similar 
effects  took  place  with  irregular  iron  pieces  and  crushed 
magnetite. 

The  partial  cause  of  this  effect  may  be  seen  in  the  dotted 
lines  of  Fig.  1.  For  similar  forms  of  fields  in  the  three 
zones  the  weakest  one  would  naturally  occupy  the  larger 
area  on  the  lower  pole,  while  the  strongest  zone,  owing  to 
its  shortness,  could  occupy  tin'  smallest  area.  Since  just 
the  opposite  should  take  place,  it  is  evident  that  the  three 
zonal  fields  have  to  lie  disturbed  in  order  to  fulfill  this 
requirement. 

Zonal  Conditions  foe  Clean  Separation 

An  arrangement  suitable  to  overcome  the  difficulties  as 
described  above  must  satisfy  the  following  conditions: 

The  m.m.f.1  at  the  poles  of  each  zone  must  correspond 
to  the  strength  of  the  same.  The  field  strength  between 
the  different  zones  should  be  as  low  as  possible.  The 
strengths  of  the  different  zones  should  not  depend  on  the 
Length  of  their  air  gaps.  A  variation  in  zonal  strength 
should  therefore  be  accomplished  by  some  other  means 
than  by  varying  the  Length  of  air  gap. 

The  invention  (  I'.  S.  pateni  L,132,016)  described  below 
fulfills  these  four  conditions  and  has  proved  to  provide 
a  perfect  form  of  field  for  producing  zones  of  extremely 
different  strengths  in  the  same  magnetic  field. 


polepieees  horizontally  and  vertically  there  was  an  air  gap 
of  •"■  i  in.  width.  The  same  material  was  also  used  to 
build  the  arrangement  of  Fig.  1.  A  mixture  of  magnetite 
and  weakly  magnetic  hematite  was  clearly  separated  at 
polepieees  .1  and  C,  the  former  holding  all  of  the  mag- 
netite when  C  could  gather  all  of  the  hematite.  A  bear- 
ing ball  released  into  the  field  toward  the  weakest  zone 
was  promptly  arrested  there,  and  it  showed  no  tendency 
i"  enter  the  stronger  ones,  although  the  acceleration  is 
naturally  high.  The  explanation  is  found  in  the  com 
pliance  of  conditions  witli  the  rule  stated  above.  Tlie 
-pace  between  the  zones  is  filled  with  lines  of  force  of 
relatively  great  length,  as  they  originate  from  between 
the  polepieees  A,  B,  C  and  A1,  B1,  C1  respectively.  Con- 
sequently their  density  must  be  extremely  low. 

In  Fig.  4 — a  picture  of  iron-filings  lines  in  the  field 
shown  by  Fig.  3 — it  will  be  noticed  that  each  zone  is 
formed  as  perfectly  as  if  it  had  no  connection  with  any 
of  the  others,  and  each  individual  zone  bulges  in  almost 
circular  curves  around  its  center.  The  length  of  inter- 
zonal lines  of  force  can  easily  be  traced  and  approximate 
deductions  made  as  to  their  relative  density. 

Construction  of  Jobke  Magnetic  Separator 
A   drawing  of  a  three-zone  field  designed    for  a    full- 
sized   working  model  of  a  separator  is  shown   in   Fig.   •">. 
The  distances  between  center  lines  of  the  zones  are  .'!  in. 
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Each  zone  is  dimensioned  for  the  ilu\  it  is  supposed  to 
carry  and  for  similar  tonus  of  zonal  fields.  This  re- 
duces the  materia]  required  for  the  arrangemenl  and 
also  the  space  taken  up  by  it.  All  three  Lower  faces  are 
2  in.  wide.  While  the  two  heaviesl  polepieces  are  bolted 
directly  to  the  electromagnet,  the  other  pairs  are  bolted 
immovably  to  them,  and  any  vertical  movement  of  the 
primary  polepieces  to  secure  a  variation  in  the  length  of 
the  air  gap  affects  the  other  gaps  equally;  therefore  a 
relative  variation  in  the  length  of  the  air  gap  is  Q'oi 
Bought.  Under  all  conditions  the  separating  fields  of  the 
three  zones  have  the  same  shape,  and  the  mosl  favorable 
form  for  the  one  zone  is  secured  at  the  same  time  for  the 
others. 

The  length  of  the  polepieces  for  the  different  zones  is 
varied  to  produce  a  certain  ratio  id'  strength,  which  in 
this  ease  was  determined  as  1:5:10.  A  ratio  as  large 
as  this  one  is  unattainable  in  the  arrangemenl  id'  Fig.  I. 
Since  this  ratio  of  field  strength  is  determined  by  the' 
lengths  of  air  spaces  between  successive  poles  and  their 
vertical  dimensions,  which  need  not  lie  changed  it'  the 
maximum  possible  is  provided  for,  a  reduction  can  he 
made  by  reducing  the  reluctances  in  the  different  hori- 
zontal air  gaps.  This  can  be  accomplished  in  the  sim- 
plest manner  by  placing  iron-bridging  pieces,  l>  in  Fig.  5, 
across  two  or  all  zones,  their  section  and  permeability 
determining  the  reduction  in  reluctance.     This  method 


FIG.    6.     LINES    op    FLUX    IN    JOBKB     MACHINE    FIELD 
SHOWN  BY  IRON  FILINGS 


permits  a  regulation  over  the  widesl  range,  a-  either  the 

thinnest  sheet  and  wire  or  solid  bar-,  filling  the  total  air 
gap.  can  be  employed.     In  this  manner  a  wide  ran 
usefulness  is  secured  since  the  machine  may  be  employed 
a-  a    multizonal   high-intensity   separator,   with   extreme 
differences  of  strength,  or  a-  a   concentrator  of  lai 
pacity  tor  -tron-  and  me  lium  magnetic  on-,  since  there 
caii  be  several  edges  employed  of  slighth  differenl  -n 
to  take  oil'  concentrates,  or  d 
The  number  of  zones  i-  not   limited,  provided   the  elec- 

tromagnei   is  able  to  delivet    the  issary  flux. 

Fig.  fl  shows  the  lines  of  iron  filings  made  by  the  ma- 
chine of  Pig.  5,  which  demonstrates  thai  with 

an  apparent  irregular  sha] £  pole-,  the  flux 

regularly  and  that  the  space  betwi  filled  with 

lines  of  force  of  low  density.     The  separator  provided 
with  this  Held  has  a  single  system  of  i  ' 
high  intensity  and  a  continued  width  of  coi 
It.,  and  is  therefore  a  machine  of  high  capai 
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'  .1       poillt       to      ho      .1 

that   hen  often   been   wrongly  defined, 

■ 
view  of  the   matter     namely,   that   a   certa 

a  permeable 
particle  in  a  field.    The  only  factor  thai  could  enter  into 

•  the  inducti if  eddy  current-,   if  the 

and  of  hig  i  ity.  The 

conductivity  of  all  ore-,  however,  i-  too  low  to  permil 
msidi  ted. 
Experiments  with  iron  lamina  i  d  eddy 

current,  ha  e  disclosed  1  0,000 

i   sec I  i-  ma  the  upper  limn   m  tin-  speed  of 

magnetization,  and  the  conclu- 

e  t  ime  factoi 
not    enter    into 
fcion    of    materials.      Th 
overshoo 

iicm    separator  find-  it-  cause 
t  a.  which  increases  with 

the      square      of      the      velocity. 
While    the    ore    travels    on    the 

belt  toward  tin-  field,  ita  veloc- 
ity is  that  of  the  hell  it-ell'.  On 
T*1  r1  b pproai  h  to 

ai  i  elerated  bj  magni  I  ic  attrac- 
tion until  it  is  in  the  . 
the  fii  Id,  and  only  from  h 
i-  magnetic  attraction  i 
to  retard  and  -top  it.    T 
the  reason  thai  one  can  ol 
a    particle    shooting    pa 
appreciabli 
tance.  to  he  pulled  backward  in 
a  curve  toward  the  upper  pole. 
The  ore  must  l»-  removed  from 
H     before    the 

influence  of  the  p  ■ .     for  this  reason  al  - 

multizonal   field  mu-t   conform   t"  the  second    rule   h 
-tilled,   so   that    the    next  one   cannot    affect    the 

particle  before  the  prei •  one  litis  pulled  it  back. 

i i  each  other  in 

the  arrangemenl  ju-t  described,  the  poinl  may  be  i 
that  with  a  of  belt  the  time  required  for  the 

i  I  from  zone  to  zone  ma\    be  ' 
a  cleat       paration.     Tests  h  I   thai   thi-  is 

ase  and   thai   a    si  in  he  attained  y 

distinctly  as  it 

I'lii-  tie..'    form  of  field 
lar  type  of  magn  many 

different   styles.     Owing  to   its  compactness    (a    pair  of 
plate--  '  ically  replace  a  complete  ma_  I 

:-  the  raising  of  the  capacity  of  the  >ep- 
The  n  i  pair  of  el 

magni  similar  to  those  empli 

or  width   of    llL.    ft.      The   m 

riant   part   in  the  concentration  of 
,,,-e-.  i  apaeity  has  so  f i 

Mineral   Export*  from  French  Imlo-C'lilnn  in   191E 

to  a   ■  ■ 

ore:    3!'T    tons    tin    and    tungsten    ore;    630    tol 

33,335    tons    zinc    ore:    400,000    tons    coal: 

m   of  particular   ire- 
ment  during  October-Decembei 
from   Haifong   to  Baltimore   and   Galveston. 
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By  Earl  E.  PiLGRiMf 

The  Sliscovich  Aline  is  situated  on  Seward  Peninsula 
about  20  mi.  from  Nome,  Alaska,  at  an  elevation  of 
1,100  ft.  The  lode  is  composed  of  quartz  and  stibnite. 
The  ore  assays  from  18  to  !<•',  antimony  and  from  0.1 
to  0.2  oz.  of  gold.  The  gold  is  not  evenly  distributed 
throughout  the  ore,  but  appears  in  bunches  inclosed  in 
the  quartz.  The  stibnite  and  quartz  are  so  finely  in- 
termixed that  coarse-concentration  methods  are  impos- 
sible. Our  problem  in  these  tests  was  to  determine  the 
feasibility  of  separating  the  gold  from  the  stibnite  by 
tlotation. 

These  tests  were  run  on  a  Case  experimental  machine, 
mechanically  agitated  type;  the  ore  was  -round  to  pass 
a  60-mesh  screen  in  all  but  the  last  series.  The  con- 
sistency of  the  charge  for  the  machine  was  (i  H20  to  1 
ore.     This  was   found  to   be  the   most   satisfactory. 

Assay  of  feed :    Sb,  18.96%  :  Au.  0.13  oz. ;  Ag.  0.15  oz. 

Screen  test  of  feed:  On  65-mesh,  4%;  on  80-mesh, 
'»',  ;  on  100-mesh,  26%;  on  150-mesh,  25%;  on  200- 
mcsh,    25%;   through   200-mesh    11%;   total    100%. 

TABLE  1.     ACID  VARIATION 


0.4 
0.6 
0.8 


Concen- 
tration 
50.0 


3S.0 
31.5 
18.0 


Conct. 
13.9 


35.0 
40.0 

50.7 


Conct. 
50.0 


10.4 
00.0 

oo.o 


Extraction 

Au        Sb  ■  Remarks 

50.0     42  0  Slight    froth,   excess 

gangue 
94.0     67.3  Dirtv  gangue 
80.4     83.0  Excess  gangue,  good 

froth 
S9.6     70.0  Good  froth 
100.0     66.3  Good  clean  froth 
100.0     48. 24Slight  froth 


In  the  experiments  shown  in  Table  1  0.15%  pine-tar 
oil;  time  of  agitation,  5  min. ;  speed  of  impeller,  1,550 
r.p.ni. ;  and  temperature  9°  C.  were  used.  Pine-tar  oil 
was  used  because  of  its  ability  both  as  a  frothing  and 
as  a  selecting  agent.  The  low  extraction  of  Au  in  the 
tails  in  No.  3  is  due  to  the  large  percentage  of  concen- 
tration. The  excess  gangue  carried  the  Au  values  into 
the  concentrates. 

TABLE  2.     KIND  OF  OIL  VARIATION 


Sb        Sb 


Au 


Conceit-      in         in         in      Extraction 
No.  Variable  tration  Conct.  Taiis  Conct.    Au      Sb         Remarks 

7  Wood  creosote 31.2        51.3     4.32     0.0   100. 0  84.0  Tough  bubbles 

(  50%  wood  creo-  1 

8  \       sote  \      23.0        54   3     4  SO     2  2     97  S  66.0  Thick  froth 
I  50%  sludge  acid  j 

9  Tar  oil 23.0      415  12.10     0.0  100.0  51.0  Small  bubbles 

I  Castor  oil  1 

10  Tar  oil  }      40.7       32.0     9  87  27  0     73  0  69.0  Thick  froth 
Turpentine             j 

11  Pine  tar 30.0       38.6  10  50  24.6     75  4  61.2 

12  Sludge  acid 19.5  Brittle  froth 

13  Eucalyptus  oil 25.0       32.8  14.30     7.7     92  3  43.2  Thick  froth 

f  75%  sludge  acid   1 

It        25%    wood  creo-         28.0        

I.      sote  J 

15  Castor  oil 

16  Stove  oil 

17  Union  Oil  Co.  Xo.  1 

Oil  Co.  Xo.  2 
iq      |  50%  stove  oil 

51     ;  wood  creosote 
„0      I  50%  Union  Oil  Co.  No.  1 

51 I   ,   wood  creosote 
.  50'     I  aion  Oil  Co.  Xo.  2 

'At  i  j  wood  creosote 

In  the  tests  shown  in  Table  2,  oil,  0.2','  ;  time  of 
agitation,  10  min.;  acid.  0.3$  ;  speed  of  impeller,  1,700 
r.p.m. ;  and  temperature  11°  C.  were  used.    All  tests  from 

14  to  22  gave  such  poor  results  that  they  were  not  con- 

•Conducted  at  University  of  Washington  College  of  Mines. 
t217  Cedar  St.,  Wallace,  Idaho. 


sidered.     Results  show  wood  creosote  to  be  best  suited  for 
this  ore. 

TABLE  3.     AMOUNTS  OF  OIL  VARIATION 

%         %        %  Au 

Vari-            %  Sb         Sb        Value 

able       Concen-  in          in            in          Extraction 

tration  Conct.  Tails     Conct.       Au        Sb               Remarks 

22  0  05            17  5  51  3     12  0      Trace    99  9+  47  5  Light  froth 

23  0  10           20  0  53  0     10  47      1.1      98.9       56  0  Light  froth 

24  0.20            312  51.0       4.32       1.1      98.9        84  0  Good  thick  froth 

25  0  30            37  4  36.3        6   10      3   1      96  9        83  3  Good  thick  froth 

26  "I                 SO  Wrv  light  froth 

'  27     0.2              19.3  Slight  froth 

28     0.05  2.i  (I  14  3      Good  froth  but  not 

carrying  Sb 
-••.I     ti  .'it  16.0         

Iii  the  tests  of  Table  3  wood  creosote  oil  (22-25); 
sludge  acid  1 26,  27)  ;  pine  tar  (28,  29 )  ;  time  of  agitation, 
10  min.;  speed  1,700  r.p.m.;  temperature  11°  C. ;  and 
acid  3%  were  used.  The  tests  using  wood  creosote 
were  the  only  ones  giving  good  results.  The  others  were 
nut  assayed. 

TABLE  4.     IMPELLER  SPEED  VARIATION 


Sb 


%        %  Au 

Sb        Value 


able       Concen- 

iH  P  M  )     tration  Conct.  Tails  Conct. 
1.140       26  0          47.0        5:3       0  0 
1  440       24  3          51   0        5  0        0  0 
1.480       24.2         51.0       5.1       0.0 


Extraction 

Au        Sb  Remarks 

100     76  0  Thick  froth,  brittle 
100     76  7  Bubbles 
100     76.0 


Iii  the  series  shown  in  Table  4  50%  sludge  acid  and 
50%  creosote  was  used-.  Time  of  agitation,  12  min; 
0.2%  oil,  and  constant  temperature  of  12°  C.  It  is 
rather  interesting  to  note  the  apparent  effect  of  varying 
the  speed.  It  was  decided  that  from  1,150  to  1,400 
r.p.m.,  with  a  peripheral  speed  of  from  950  to  1,320  ft. 
per  min.,  was  the  best. 

TABLE  5.     EFFECT  OF  FINE  GRINDING 


Vari- 
able 

(Mesh) 


Concen-      in  in 

tration  Conct.  Tails 

37  4  36  3        6   1 

38  0         38.6       2.5 


Conct. 
34.0 


Sb 


Re 


66.0 
99  0 


narks 

an   coneen- 


83  9  Good   cl 
trates 

90.5  Good   clean  concen- 
trates 

36  150  40  0  27.3        2.1       Trace    99 . 9  +  92  4  Considerable  gangue 

in  froth 

37  200  47  0  26.0       7  0        11.0     89.0        77. 6  Considerable  gangue 

in  froth 

Iii  the  tests  shown  in  Table  5  the  conditions  were: 
0.2%  wood  creosote  oil;  0.3%  acid;  time  of  agitation, 
15  min.;  and  constant  temperature  of  13°  C;  and  150- 
mesh  gives  the  best  result.  Other  tests  were  run,  varying 
the  temperature,  but  the  general  effect  of  increasing  the 
temperature  was  not  noticeable. 

Most  of  the  strontium  salts  used  in  the  United  States 
are  imported,  the  production  in  this  country  being  small. 
according  to  University  of  Arizona  Bulletin  of  Mineral 
Technology,  Series  No.  13.  No  production  has  been  re- 
ported in  this  country  since  1910.  Deposits  are  known 
to  occur  in  Arizona,  and  it  is  thought  that  they  may  be 
developed  to  some  commercial  importance. 

There  are  two  strontium  minerals  of  commercial  im- 
portance; namely,  celestite,  or  strontium  sulphate,  and 
strontianite,  or  strontium  carbonate.  Of  these,  stron- 
tianite  is  the  more  valuable  because  it  is  more  readily 
converted  into  salts  desired  for  commercial  purposes. 
Strontium  is  a  metal,  but  does  not  usually  occur  as  a 
metal  in  nature,  nor  is  it  commercially  used  in  metallic 
form.  Its  salts,  however,  find  various  uses.  The 
hydrate  and  the  nitrate  are  the  most  important  of  these. 
Strontium  hydrate  is  used  principally  in  the  recovery  of 
sugar   from   beet  molasses.     The  process  is  used  in  some 
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localities,  but  the  cosl   of   the  hydrate   is  too  greal    for 
ii-  use  to  become  general.     Strontium  sucrat 
easily  formed,  and  for  thai  reason  its  u  urged 

in  sugar  factories. 

Strontium  citrate  finds  its  chief  use  in  pyrotechny, 
owing  tn  its  property  of  imparting  a  red  color  to 
Hame.  In  various  other  forms,  as  iodide,  broi 
acetate,  carbonate,  phosphate  and  other  salts,  it  is  used 
as  a  medicine  and  in  the  chemical  laboratory.  The 
demand  for  strontium  mineral  i-  rather  small  and 
llu.  tuating. 

lOeeforiic  IF^JS'jrasiC©  Sua  Hoff"ws5.s>' 
TLJEacrlles* 


One  of  tin/  French  periodicals  thai  suspended  publica- 
tion at  the  outbreak  of  the  war  was  the  Journal  du  Four 
Electrique  ei  de  I 'Electrolyse,  which  resumed  in  August, 
1916.  It  falls  attention  to  the  fad  thai  the  war  has 
given  a  great  impetus  to  the  use  of  the  electric  steel 
furnace  and  has  witnessed  the  installation  of  a  hundred 
or  more  of  them,  carrying  the  number  in  the  world  to 
above  300,  whereas  in  1913  there  were  hardly  half  that 
number.  France  lias  losl  some  thai  it  already  possessed, 
so  that  it  cannot  show  an  increase,  but  the  United  States 
is  credited  with  constructing  50  last  year  and  England 
with  putting  in  30  since  the  war  began,  while  Germany, 
without  new  installations,  produced  130,000  metric  tons 
of  electric  steel  in  1915  against  90,000  in  1914.  Italy 
also  is  making  additions.  It  may  be  presumed,  although 
the  writer  does  not  so  state,  that  the  German  increase 
comes  in  part  from  captured  French   furnaces. 

A  letter  by  M.  Knudsen,  from  Cbristiania,  is  also 
published,  reviewing  the  progress  in  Norway  since  the 
beginning  of  hostilities.  The  Norwegian  works  were 
overtaken  by  the  war  while  executing  contracts  with 
belligerent  powers,  as  a  good  part  of  the  national  pro- 
duction is  for  export.  Some  of  these  contracts  were 
broken  by  force  of  circumstances,  such  as  inability  to  gel 
the  raw  materials,  most  of  which  arc  boughi  abroad. 
A  crisis  was  feared,  but  a  heavy  war  demand  came  in 
for  such  products  as  nitrates,  carbide,  cyanamide.  ferro- 
alloys and  aluminum.  The  cost  of  materials  and  labor 
advanced  and  imposts  increased,  but  high  prices  were 
realized.  A  long  miners'  strike  turned  into  a  general 
strike  and  lockout,  which  were  ended  by  Parliament 
through  compulsory  arbitration.  The  banking  and  private. 
reserves  of  the  country  are  swollen  to  an  unprecedented 
extent,  for  the  war  has  enriched  all  interests  thai 
to  do  with  armament  or  shipping,  even  remotely.  Some 
of  the  banks  have  even  refused  deposits,  which  lias  turned 
money  to  industrial  openings,  whereas  formerly  the 
capital  for  this  purpose  had  all  to  be  sought  abroad. 
Industrial   nationalism    is  •  in   the   air. 

The  Norsk  Hydro  has  completed  the  installation  of 
Kjukan    II    and    ini  reas  "die  nun     -l'    i  all  turn 

innate  and  nitric  acid.     It  is  particularly   interes 
the  manufacture  of  ammonium  nitrate  by  com 
nitrogen  products  with  the  cyanamidc  furnished  it  by  the 
Odda  carbide  works.     The  Nltrog  □   Produi  ts  &   Carbide 
Co.,  which  owns  these  works  and  a  majority  of  tie' 
of  the  Northwestern  Cyanamidc  Co.,  bj  v  ilcium 

carbide  is  manufactured  into  cyanamide,  has  install 
great   industrial   group  at   the   foot  of  the   Odda    Fjord. 
Beside  the  carbide  and  cyanamide  plants  are  erected  fac- 


niii mi iii  nitrate,  niti  ii 

whii  !  .o.iioii  [,.,.  rented  from  I 

^  s. 

under  i  - 

be  noted  tie-  in 
aluminum  plant  id'  the  ' 
near  Arendal.  The  work-  have  been  doubled,  and  this 
compa  aluminum 

dal,  in  the  Odda   Fjord,     l     I 
ochemical   v.  :! 

on,   a- 
have  also  the   P  Motor  com] 

ing  of  Hafslund,  the   Hafslund  A.   K.  Co.,  which 
rols    waterfalls    and    supplies   power    to   tl 
.    entirely    under 
Norwegians,  who  (three-qua 

of  the  capital)  belonging  to  the  Genua:    -  I   linn. 

The    Uristianssand    nickel    refinery    has    increa 
production  :  a  new  Eerrochrome  plant  has 

rn.    Bui  the  mi 
thai   an-  depi  i  denl  mi  foreign  mineral-,  such  a-  - 

i,    zinc,    nickel,    and    aluminum    ore-,    arc    far    from 
sharing  in  the  general  prosperity,  because  raw  ma-. 
are    scarce    and     freights    high.      The    group    of    the 

trokemisk    [ndustri    has    imparted    activity    to 
■affiliated  concerns,  the  Arendal  Smeltverk,  which  makes 
carborundum    and    ferrosilicon,    and    the    Bjolvefo 
which  is  building  an   importanl   carbide  and  cyanamide 
factory  in  the  Hardanger  Fjord. 

A  type  of  tlie  new  national  enterprises  Is  the  II.. 
faldene,    or    Norsk    Aluminum    Co..    with    exclusively 

Norwi  ol   12,1 J"'.,  :  r.  ( .-  1,350,000).    This 

company  has  begun  to  utilize  the  waterfall-  in  the  Si 
Fjord  and  to  build  an  aluminum  factory  whi<  h  will  obtain 
raw  materia  ince. 

Finally,  there  has  been   formed,  with  a  small  i 
the  Florli  A.  S.,  which  prop  -trie 

in  Norway.  This  will  be  watched  with  in- 
terest, since  steel  i-  the  only  electric-furnace  product 
consumed  in  the  country. 

:■: 
Japanese  Copper   Production 

Coppei    i ll     '  '  Japan   for  the  first  seven  months 

I L6    increased   -.'o' ,    over  that   in   t;  nding 

period  of   1915.     Increases   in  the  rate  of  output  ■■ 
individual  mines  is  seen  in  the  following  table,   in  which 
the  second  column  gives  the  entire  production  for  L915 
and    the   third   column    the   seven    months'    production    <>f 
L916: 

JAPANESE   COPPER   MINI-IS   PRODUCTION 

Janua 

- 
Ashio  min.-    

Kosaka    mine    J.ZT8 

Beshi    mine 

Osaruzawa    mine    

Ikuno   ::  ine 

mine 

Obiye    n  Ini  

Ani    urn  •  

}•*}' 

l  ,'  I J 

'_" '_' 





,tsu   linn.-    

wa   mine    


goo 
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M©ttlh©dl   ©if  HMs<c]h\aEsg»iiinig|  Oil 

Bairel 

By  M.  R.  Percy 

At  the  Sacramento  Shaft  power  house  of  the  Copper 
Queen,  at  Bisbee,  Ariz.,  lubricating  oil  is  discharged  from 
the  barrel  to  the  storage  tanks  inside  the  house  with  the 
minimum  of  labor  and  trouble  and  the  maximum  of 
cleanliness  and  satisfaction.  The  accompanying  illus- 
tration tells  its  own  story.    The  barrel  is  hoisted  by  light 


A.Tisft©inma£ii©  Gair°C]l©siEag|  ©©vie© 
By  L.  A.  Rossman* 

For  the  last  year  the  Oliver  Iron  Mining  Co.  has  had  in 
operation  an  automatic  car-closing  device  at  its  Trout 
Lake  concentrating  plant.  The  Trout  Lake  concentrator 
is  the  largest  plant  for  the  improvement  of  iron  ore  in  the 
world.  As  high  as  500  cars  of  crude  ore  are  brought  to  the 
plant  and  dumped  during  a  shift,  so  that  the  closing  of 
the  dump  cars  is  quite  a  problem. 

Dumping  is  not  a  hard  task,  but  to  close  500  cars  a  day 
is  difficult  work.     All  the  ore  is  brought  to  the  plant  in 


DISCHARGING  AN  OIL  BARREL  AT  THE  COPPER  QUEEN 

chain  block  and  small-pipe  derrick  after  it  has  been  tapped 
and  a  nipple  and  valve  screwed  in.  The  oil  flows  into  a 
funnel,  as  shown,  and  thence  to  the  oil  reservoirs  inside, 
from  which  the  engineers'  oilers  are  filled  by  means  of 
the  usual  spigot.  No  time  is  wasted  waiting  for  the  bar- 
rel to  be  emptied  and  removed,  because  it  is  up  out  of 
the  way  and  can  be  taken  care  of  at  any  time,  and  no- 
body's disposition  gets  damaged  handling  the  barrel 
and  spilling  oil  over  the  engine  room.  The  arrangement 
is  a  good  illustration  of  the  little  conveniences  that  tend 
toward  smooth  working — things  that  help  to  avoid  waste 
and  conserve  energy. 


A  DEVICE  THAT  CLOSES   500   CARS  A  DAY 
AUTOMATICALLY 

50-ton  Sommers  ore  cars.  The  old  way  of  closing  was  by 
means  of  a  bar  with  which  the  sprocket  wheel  was  turned. 
This  method  required  four  men,  a  greal  deal  of  strength 
ami  took  considerable  time.  Besides  this,  the  breaking 
of  a  bar,  a  common  accident,  often  resulted  in  injuries  to 
employees. 

For  two  years  experiments  were  carried  on  to  secure  an 
automatic  closing  arrangement.  The  earliest  machines 
were  operated  by  compressed  air,  the  first  one  being  an  air 
drill  attached  to  a  duplex  hoist.  In  another  effort  which 
was  made,  an  air  hoist  was  procured,  the  drum  taken  off 
and  a  sprocket  put  on  in  its  place.  However,  this  was  not 
successful  because  of  the  lack  of  continuous  power.     In 


•Grand  Rapids.  Minn. 
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the  present  machine  th  tached  to  the  spro 

wheel,  or  spider,  is  operated  b]  an  electrh  motor.  This 
machine  has  been  eminently  successful  and  works  without 
a  hitch.  It  is  known  as  the  Nicholls'  Automatic  Cai  I  - 
iiie-  Device,  named  after  its  inventor,  William  Nicholls, 
superintendent  al  the  concentrating  plant.  The  machine 
is  suspended  from  a  10-in.  I-beam  on  trolleys  so  thai  it  can 
move  tn  all  the  cars.  A  box  suspended  close  to  the  beam 
contains  a  magnetic  control  panel.  The  motor  and  the 
screw  for  the  closing  device  are  suspended  on  the  same 
level  with  the  sprockel  on  the  car.  The  machine  is  gi  i 
down  sii  that  the  screw-  is  run  at  11.5  r.p.m.  It  i-  fitted 
into  the  sprocket  wheel  as  shown  in  the  illustration.  The 
power  is  turned  on  by  a  hand  switch,  ami  after  the  car  is 
closed  the  machine  is  withdrawn.  The  whole  operation 
of  adjusting,  closing  ami  removing  takes  bui  eight  or  ten 
seconds. 

Two  men  are  required  to  operate  the  machine.  It  has 
thus  been  a  saving  in  labor  anil  even  a  greater  saving  in 
time.  Besides  this,  it  has  eliminated  a  work  that  was 
quite  dangerous.  Tt  has  shown  its  efficiency  in  actual 
operation  and  should  find  a  reception  at  docks  and  in 
many  other  places  where  such  a  device  i-  a  necessity. 


e  &t  BffSidlda* 

The  water  destined  for  the  production  of  power  is 
taken  from  two  small  rivers  which,  although  of  small 
volume,   have  a   very   steep  course;   they    are  called   the 


FIG.    1.    GENERAL   DrAYOUT   OF  THE    BRADEN    HYDRAULIC 

SYSTKM 

Coya  and  Teniente  respectively.  The  maximum  water 
is  received  in  the  rivers  in  October,  November,  December, 
January  and  February.  The  average  for  this  period  in 
the  Teniente  is  2  1:1  gal.  per  sec,  and  361.9  gal.  for 
the  Coya.  June,  July  and  August  are  the  periods  of 
minimum  supply,  55.5  gal.  and  00.7  being  the  quantities 
for  the  respective  rivers. 

Fig.  1  shows  the  general  arrangement  of  the  flumes 
and  pipe  line.  The  diverting  of  the  Coya  water  i- 
effected  by  means  of  a  small  dry-stone  wall  1  ft.  "i  in. 
high,  which  is  built  across  the  bed  of  the  river;  tin- 
dam  diverts  the  water  to  a  wooden  canal  which,  with 
a  length  of  1.24  mi.,  carries  the  water  to  the  pressure 
chamber  or  forebay.  The  wooden  canal  rests  on  a  ledge 
that  skirts  the  base  of  the  'hills,  and  is  covered  in  all 
its  length  to  avoid  the  obstructions  that  might  occur 
due  to  landslides,  as  the  surface  of  the  hill  consists  of 
loose  earth  and  rock  fragments.     Subsequently  the  canal 

•Excerpts  from  "The  Hydroelectric  Installation  of  the 
Brarten  Copper  Co..  In  1909,"   in   "Teniente  Topics,'    June,   1916. 


out  suffi 

"'  ft.  !  1  in.  wide  by  I  ft.  5  in.  high.    Th. 
l  in.    pun-    boards,    12    in. 

reinforced    . 

covering  is  of  loose   L-in.  boards.      Thi 

canal  ',,;,.,.  gate  behind  which  the 

reased   in   width  and  depth.     This 
a    settling   chamber    where,   owing   to    the    d 


Side  Elevation 


I 


Section  A-B 
FIG.  2.    DETAILS  OF  PLUME  CONSTRUCTION 

the  velocin  of  the  water,  the  sand  and  rock-  carried 
along  to  this  point  are  settled  out  at  the  bottom. 
From  time  to  time  lour  gates  on  the  sid<  near  the 
bottom  are  opened,  the  accumulated  material  is  dis- 
charged and  the  settling  chamber  cleaned  The  velocity 
of  the  water  in  the  canal  is    L25  ft.  per  sec. 

The  diverting  of  the  water  in  the  Teniente  Rivi  is 
accomplished  in  the  same  manner  as  in  the  Coya,  except 
that  the  flume  is  2  ft.  6  in.  by  1  ft.  ^  in.  in  section  and 
0.62  mi.  long. 

The  two  canals  are  united   33  ft.  before  entei 
pressure  chamber  or  forebay.     Details  of  the  flume  are 


Side  Elevation 
FIG.   3.    DETAILS  <~>F   FOREBAY 

shown  m  Fig.  '-'.  and  of  the  forebay  in  I"  g.  3.    T 

,,f  a  w len  box,  to  the  uppei  oming 

lower  part  and  on  the  opposifc 
the  pre  sure  piping  is  bolted.  iber  has  a  li 

orifice  fixed  at  the  bottom  through  which  any  solid  materi- 
al thai  may  colled  in  it  can  be  withdrawn.  Th 
construction  and  dimensions  may  he  seen   in   tl 
This  chamber  lias  a  wooden  covering.     The  pi 
light  line  has  a  length 

the  forebay  and  the  p< 
The   piping  is   composed  of  three  equn1    -  The 

fust  section  is  2  ft.  in  diameter,  the  second 
and  the  third  1  ft.  6  in.     The  pipe<=  that  line 
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are  each  23  ft.  in  length  and  are  composed  of  five  steel 
plates,  riveted  and  having  staggered  longitudinal  seams. 
The  pipes  are  flanged  and  bolted  together.  The  piping 
rests  directly  on  the  ground  and  in  some  places  on  wooden 
sleepers. 

Properly  speaking,  there  is  no  power  house;  the  lower 
part  of  the  piping  branches  into  two  parts  of  12  in.  in 
diameter,  each  one  of  which  conducts  water  to  a  tangen- 
tial waterwheel.  A  third  branch  leaves  the  main  piping 
and  operates  a  third  waterwheel.  The  three  watenvheels 
are  alike,  each  being  of  the  Pelton 
type  and  capable  of  developing  340 
hp.  at  930  ft.  effective  head.'  The 
Pelton  wheel  is  3  ft.  3  in.  in  diameter 
and  carries  on  its  periphery  32  bronze 
buckets;  the  nozzle,  also  of  bronze, 
has  a  diameter  of  2i/2  in.  and  is 
closed  by  means  of  a  needle  valve 
which  may  be  moved  directly  by  hand 
from  the  outside  or  by  means  of 
a  ball-type  governor  that  operates  the 
needle  through  a  suitable  gearing. 
Two  of  these  waterwheels  supply  the 
motive  power  for  the  concentrator, 
which  has  a  daily  capacity  of  200 
tons.  The  third  wheel  is  directly  cou- 
pled  to   a   3-phase   200-kw.   generator. 


placed.  A  piece  of  paper  from  this  pad,  placed  on  a 
pointed  stick  stuck  into  the  ground  at  the  time  the  rodman 
was  there  permitted  him  to  go  ahead  and  left  a  permanent 
backsight.  The  diagonal  corners  of  the  paper  formed  an 
accurate  sight. 

m 
KI  a  sadly  Meters  JEaqpanasioEa 
By  W.  F.  SciiAPHOifsTf 
The  chart  herewith  shown  is  handy  to  use  in  finding 
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A.  ff-miadl;^  Clevns 

A  device  that  has  proved  useful  in 
mine  haulage  consists  of  a  flat  clevis 
that  extends  out  from  the  locomotive 
bumper  and  saves  the  use  of  long 
coupling  links,  says  E.  Z.  Virgin  in 
Coal  Age,  Sept. '  30,  1916.  "often. 
when  a  locomotive  goes  in  and  out 
of  the  rooms  over  curves  of  short 
radius,  the  cars  are  derailed  unless  a 
Long  coupling  is  employed.  The  clevis  shown  is  made 
of  flat  iron  4x!/>  in.,  with  a  1-in.  hole  for  the  coupling 
pin.     This  clevis  allows  the  link  to  swing  sidewavs,  and 
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WROUGHT  IROJI: 
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JEMPERED  STEEL 


0000009- 
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A    CLEVIS    THAT    REPLACES    LONG    COUPLING    LINKS 

when  carried  on  the  locomotive  permits  a  coupling  to  be 
made  at  either  end  of  the  ear.     It   is  especially  useful 
where  couplings  are  permanently  fastened  to  one  end. 
& 

A  CoimvemiSeimti  SB<m©J&sl§phft 
In  rough  country  where  it  was  difficult  to  get  about 
and  where  the  field  party  was  small,  the  following  back- 
sight was  used  successfully.  An  ordinary  block  pad  of 
white  paper  was  cut  so  that  the  paper  was  square — about 
3  in.  on  a  side.  Near  one  corner  a  small  hole  was  punched, 
while  near  the  opposite  diagonal  corner  a  larger  one  was 


CHART  FOR   FINDING  AMOUNT  OF  EXPANSION  IN  METAL 

the  number  of  inches  expansion  in  any  metal  from  mild 
steel  to  bronze.  All  lengths  of  steam  pipe  or  metal 
structure  from  20  to  10,000  ft.  are  included  in  its  range. 

Example:  How  much  will  850  ft.  of  wrought-iron 
steam  pipe  expand  when  the  temperature  variation  is 
300°  F.?  Connect  the  300  (column  C)  with  the  coeffi- 
cient of  expansion  of  wrought  iron  (column  E)  and  locate 
the  intersection  with  column  D.  Then,  from  that  point 
of  intersection  run  over  to  850  (column  A)  and  the  ex- 
pansion is  found  to  be  20  in.    (column  B). 

The  temperature  variation  (T — r)  is  found  by  sub- 
tracting the  minimum  temperature  from  the  maximum. 
Thus  a  steam  pipe  at  its  coldest  may  be  40°  F.,  and  at  its 
hottest  it  may  be  440°  F.  The  difference  is  therefore 
440  —  40  ='400°  F. 

Thus  all  you  have  to  do  is  to  lay  a  straight-edge  across 
the  chart  a  couple  of  times  and  the  total  expansion  in 
indies  is  determined  without  bothering  with  the  decimal 
point. 

It  will  be  seen  that  this  chart  can  be  used  for  any 
material  having  a  coefficient  of  expansion  between 
0.000005  and  0.000012.  I  have  indicated  the  coefficients 
of  the  principal  metals  that  fall  between  those  limits. 


•Copyrighted.   1916,  by  W.   F.   Schaphorst. 

tMecnanical  engineer,  Woolworth  Building.  New  Tork  City. 
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A  New   Type  Caipaiadnirag   MnH 

A  grinding  mill  thai  is  designed  to  reduce  ductile  metal 
in  a  flaky  condition  is  covered  by  1'.  S.  Patent  No.  l.liH,- 
757,  granted  on  Aug.  15,  1916,  to  Thomas  J.  Lovett,  of 
Chicago.  This  grinding  mill  consists  essentially  of  two 
horizontal  plates,  the  lower  one  made  to  rotate  and  the 
upper  one  to  reciprocate.  Ore  is  fed  through  the  upper 
one  and  is  subjected  to  the  mot  ions  of  the  two  plates.  The 
result  is  a  torsional  rubbing  action  which  tends  to  roll 
up  flaky  metallic  particles  into  pellets  and  thus  effeci 
their  separation  from  the  gangue.  The  under  side  of  the 
lower  plate  is  fitted  with  one  member  of  a  bevel  gear, 
the  other  member  of  which  revolves  in  a  vertical    plane. 


THE    LOVETT    GRINDING    MILL 

This  is  connected  through  shafting  and  gears  to  a  pulley 

to  which  the  power  is  supplied  l.\  a  belt.  An  eccentric 
on  the  shaft  connects  through  a  toggle  joint  to  the  upper 
grinding  member  and  thus  imparts  the  reciprocating  mo- 
tion. The  details  of  the  mill  are  shown  in  the  accompany- 
ing illustration. 

Tlhe  TUse  off  Floftataoim  OaEs 

Some  experiments  on  flotation  oils  have  recently  been 
made  by  C.  Y.  Clayton  and  C.  E.  Peterson,  the  results 
of  which  were  published  in  the  Augusl  Bulletin  of  the 
School  of  Mines  and  Metallurgy  of  the  University  of 
Missouri.  A  large  number  of  oils  were  examined  and 
the  general  conclusions  arrived  at  are.  first,  t li.it  it  seems 
that  the  oils  that  are  miscible  with  water  are  the  frothing 
oils,  and  theoretically,  at  least;  the  mis  thai  will  give  the 
ephemeral,  small-bubble  froth  will  give  the  cleanesl  con- 
centrates when  compared  with  an  oil  thai  forms  a  thick, 
stiff  froth,  but  the  recovery  may  be  greater  in  1 
case.  To  get  clean  concentrate-,  therefore,  ii  may  be 
necessary  to  sacrifice  recovery,  and  vice  versa,  when  using 
only  one  oil.  With  more  than  one  oil  a  new  problem 
conies  in.  From  the  small  amount  of  preliminary  work- 
done,  it  was  found  that  when  mixing  two  oil 
amounts,  the  frothing  and  selecting  properties  oi  the 
mixer  did  not  always  lie  between  the  values  found  for 
the  separate  oils,  tending  to  show  the  possibility  o 
formation  of  a  chemical  compound  rather  than  a  simple 
physical  mixture:  or  at  any  rate,  ibis  would  show  that 


the  physical  properties  of  eai  h  wi   i 
by  the  presem  e  of  the  other. 

Afti  i  the  various  oil  groups  and  the  flotation 

results,   it    has   been   said   thi  i  ral,   the   various 

■    behave  in  a  similar  ma r  in  flotation.     Even 

though  this  fact  is  granted  a  careful  Btudy  of  the 
physical    and   chemical    properties  of  the   oils   does   nol 

lead  to  a  solution  of  the  proble f  what   property  or 

combinal  ton  of  properties  of  an  oil       e  ii  flotation  value. 

A  comparison  of  the  data  secured  through  experimenta- 
tion brings  out  the  fad  thai  as  a  class  the  essential 
oils  give  the  besl  dotation  on  the  dolomitic  lead  ore 
usee]  in  the  ts.     While  coal-tar  creosote 

the  bighest-grade  com  -  I  of  cloves  would 

the  highesl   extraction,  as   indicated   by  the   numb 
grams  of  lead  obtained  in  a  20-min.  test, 
v; 

Safeiy  ana  Use  off  Oil  Buarners 

Serious  accidents  to  engineers  and  firemen  are  of  fre- 

quenl  o ret  ce  from  the  pi 

of  lighting  and  handling  oil  fires,  and  A.  ('.  McHugh 
attention,  in  a  recenl  i  -  few  general 

which,  if  followed,  will  i  r  of  injury 

to  those   using  oil    fuel. 

(hi  burners  may  be  broadly  divided  into  two 
those  thai  use  steam  for  atomization  of  the  oil  and  those 
that   do   not.     As  the   former  an    i  rally   used, 

the  presenl    remarks  will   be  I   atomizing 

burners.  These  are  of  two  types  the  inside-mixture  type, 
in   which   the  oil   and   steam   come  inside   the 

burner  and  are  introduced  to  the  furnace  through  one 
slot;  and  the  outside-mixture  type,  by  which  the  oil  and 
steam  '  '-•  however,  very 

little  difference  in  the  method  thai  should  be  employed 
m  lighting  or  ban. I'm-  either  I 

In  Martin-  a  new  lire  the  steam  should  be  turned  on 
;1M,1    ,  :    in    order   thai    the   oil    and    -team 

,  leaned  out   and  warmed   up.     The  by- 
be  closed  and  the  -'earn  shut  off.    1 

damper  musl  '■     This  is  •  of  the 

important  thing-  to  impress  upon  one's  mind.  Do  nol 
try   to   -l.i  ft    a    lire   with    the   dam;  light 

bunch  of  oily  waste  and  place  about  10  to  1"-'  in. 
in  front  of  the  burner,  turn  on  a  small  amount  of  -team 
,  jusj  oil   from  the  burner  tip  to 

the  torch)  and  crack  the  oil  control  valve  a  little.     As 
nerally  take-  some  littli  '  the 

ag,  .  do  not   turn  on   more  fuel   but   wan 
.    is  filled,  «hen  the  fire  will  lij    ' 
I  oroughly  warmed  i 

should  be  closeh   watched,  as  it  is 
if    cither    the    -team    or    oil 
tld   the  fire  go  oul  and  the  oil  -til!     i 
the   b 

will    appear   at    the    stack    in    the   form    i 
smoke.     Should  a  torch  then  be  applied. 
siou    would    occur.      Cases    are    on    record 
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gases  have  been  ignited  through  the  breechings  of  other 
boilers.  The  moment  the  fire  is  out,  the  oil  should  lie 
shut  off  and  the  door  opened.  After  a  few  minutes  the 
gases  will  have  passed  (iff  and  the  lire  may  lie  rekindled. 
When  the  furnace  is  hot,  there  is  not  so  much  danger, 
as  the  incandescent  furnace  will  immediately  relight  the 
oil  if  its  flow  should  he  interrupted  for  a  moment;  but 
even  then  no  chances  should  lie  taken,  for  it  is  in  this 
way  most  men  are  burned.  The  fire  goes  out;  the 
attendant  opens  the  door  and  turns  on  more  oil,  expecting 
it  to  light  immediately,  which  it  generally  does,  to  his 
sorrow.  It  is  always  cheaper  to  rekindle  than  to  take  a 
chance.  In  regulating  a  fire  the  attendant  should  hold 
the  door  open  just  enough  to  enable  him  to  watch  the 
flame  and  be  in  a  position  to  duck  his  head  in  case  of 
a  flare  back.  To  increase  the  fire  the  oil  valve  should 
be  operated  first,  then  the  steam  turned  on  until  the 
flame  is  clear.  If  not  enough  steam  is  used,  the  flame 
will  appear  red  and  smoky ;  too  much  steam  will  cause 
the  fire  to  look  ragged  and  will  have  a  tendency  to 
extinguish  it.  In  reducing  the  flame  the  steam  is  throt- 
tled down  first,  then  the  oil  is  reduced. 

Once  the  fires  have  been  set,  they  may  be  regulated 
over  quite  a  range  by  increasing  or  decreasing  the  pres- 
sure applied  to  the  oil  supply  without  opening  the  fire- 
door  or  changing  the  steam  supply.  This  can  be  done 
by  manipulating  the  pump  throttle  or  a  bypass  valve 
between  the  suction  and  discharge  lines. 

When  extinguishing  a  fire,  the  flame  should  be  cut 
down  as  low  as  possible;  then  by  opening  the  bypass 
immediately  after  shutting  the  oil  valve,  the  oil  passage 
will  be  blown  out  without  danger,  as  the  flame  will  not 
be  extinguished  until  the  passage  is  clear. 

Another  point  of  great  importance  is  that  of  air  supply, 
or  draft  regulation.  The  importance  of  smokeless  com- 
bustion is  impressed  upon  the  minds  of  nearly  everyone. 
In  fact,  a  smokeless  stack  is  demanded  of  all  oil-burning 
plants,  but  the  truth  is  that  a  large  percentage  of  these 
same  smokeless  plants  are  operating  in  utter  disregard 
of  fuel  economy.  One  of  the  chief  virtues  of  oil  over 
coal  as  a  fuel  is  the  fact  that  on  account  of  its  volatile 
nature,  it  is  more  readily  mixed  with  air,  thus  permitting 
the  air  supply  to  be  reduced  to  a  minimum.  In  properly 
designed  furnaces  but  little  more  than  the  theoretical 
amount  need  be  used;  hut  in  a  great  many  plants 
little  or  no  attention  is  paid  to  this,  and  as  a  result, 
the  average  oil  furnace  is  more  wasteful  than  the  average 
coal  furnace,  because  of  the  small  resistance  offered  to 
the  passage  of  air,  there  being  no  fuel  bed  to  check  its 
flow.  Thus  without  close  regulation  large  quantities  of 
air  are  admitted  to  be  heated  and  to  flow  blissfully  from 
our  pride,  the  smokeless  stack.  The  proper  method  is 
to  reduce  the  air  supply  until  a  faint  haze  is  observed 
at  the  stack.  This  may  at  first  seem  difficult,  especially 
with  a  large  string  of  fires,  but  after  a  little  practice 
an  intelligent  fireman  will  experience  little  difficulty  even 
with  a  widely  variable  load. 

In  some  plants  the  stack  or  breeching  dampers  are 
used  entirely  for  air  regulation,  others  use  only  the  draft 
or  ashpit  doors,  and  still  others,  a  combination  of  the 
two.  From  a  safety  point  of  view  the  writer  prefers 
either  of  the  two  last-named,  although  it  must  he 
admitted  that  the  pressure  drop  in  the  furnace  due  to  the 
resistance  at  the  entrance  will  stimulate  air  leaks  through 
the  settings  to  a  greater  extent  than  would  be  the  case 
should  the  breeching  damper  he  used.     But  on  the  other 


land,  the  draft  doors  are  generally  more  accessible  and 
more  likely  to  be  used,  and  there  is  not  so  much  likeli- 
hood of  the  dampers  being  entirely  closed  and  the  air 
supply  shut  off.  for  in  this  lies  one  of  the  greatest 
dangers.  Should  the  breeching  damper  be  closed  while 
the  fire  is  still  on,  the  chances  are  that  an  explosion  will 
occur,  as  the  oil  in  the  hot  furnace  will  generate  a  large 
volume  of  volatile  gas,  which  only  awaits  the  admission 
of  air  to  he  ignited  with  disastrous  results.  To  prevent 
the  possibility  of  an  occurrence  of  this  sort,  a  safety 
stop  should  be  placed  so  as  to  prevent  the  complete  closing 
of  the  damper  without  removing  the  stop. 

T©  Css,tc&&  IL<n>©s©  F^istm-p  VaEves 

A  strainer  such  as  that  shown  in  the  accompanying 
illustration  may  be  profitably  used  in  the  discharge  line 
of  a  boiler-feed  or  other  pump,  says  C.  W.  Watkin,  in 
Power,. Oct.  31,  191fi.  If  any  of  the  pump  valves  work 
loose,  they  are  apt  to  get  lodged  in  the  pipe  line  or  some 
of  the  valves.  The  best  location  for  a  strainer  is  next 
to  the  pump,  but  the  one  shown  can  be  placed  between 


STRAINER   IN   FLANGE  JOINT  NEXT  TO   PUMP 

flanges  anywhere.  It  is  made  out  of  a  sheet  of  brass  or 
bronze  cut  to  the  diameter  of  the  inside  of  the  bolt 
circle  and  the  web  openings  or  perforations  made  of 
sufficient  size  not  to  obstruct  the  flow  of  water  by 
decreasing  the  area  of  the  pipe. 


C^oa2*se-=^s*^aslmsEag  s>s 

In  the  installation  of  coarse-crushing  systems  in  the 
most  modern  of  wet-treatment  mills,  a  tendency  may  be 
noted  to  avoid  the  practice  of  returning  oversize  material 
to  a  crushing  machine  of  any  kind.  One  of  the  newest 
large  mills  deposits  the  coarse  ore  from  the  mine  into  a 
bin  from  which  it  is  fed  into  large  gyratory  crushers. 
Thence  the  material  is  delivered  to  another  bin,  and  from 
there  passes  over  a  grizzly,  where  the  undersize  goes  to  the 
mill  bin  and  the  oversize  passes  through  a  group  of  disk 
crushers,  there  being  no  return,  only  one  pass  through 
the  machine  being  made.  Any  further  crushing  required 
is  given  in  separate  machines,  no  provision  being  made 
for  returning  oversize  material  to  a  machine  through 
which  it  has  already  passed.  This  arrangement  has  the 
advantage  of  simplifying  the  route  taken  by  the  ore. 
although  it  may  require  the  installation  of  more  crushing 
machinery. 
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Tlhe  AEasilysis  of  Tnira  Ores 
i;>   Ti.-o    I-'.  Goi  [(  k 

The  increasing  importance  of  tin  has  rendered  necessary 
;i  more  rapid  and  accurate  method  fur  the  analysis  of  tin 
ores  than  has  heretofore  been  available.  The  prii 
methods  in  use  are  the  Bre  assay  with  KCN  and  Low's 
iodometric  method.  Amy  fire-assay  process  is  obviously 
subject  to  large  losses,  and  cassiterite  ores  are  no!  n 
decomposed  by  Low's  method.  The  present  method, 
worked  out  through  the  assistance  of  Prof.  V.  II. 
Gottschalk  and  It.  S.  Dean,  i-  based  upon  the  titration  of 
the  sulphide  with  potassium  iodate,  as  has  been  described 
by  Mr.  Dean  for  other  sulphides.1 

The  ore,  whether  cassiterite  or  sulphide,  is  decomposed 
by  fusion  with  potassium  carbonate  and  sulphur  (1  part 
S  to  1  part  K_.ro.. ).  which  we  found  may  be  most  con-- 
veinently  done  in  a  Jena  Erlenmeyer.  Aboul  l">  min. 
is  usually  sufficienf  For  complete  decomposition  of  the 
ore.  The  melt  is  then  treated  with  warm  water  and 
filtered,  the  tin  passing  into  the  filtrate  as  potassium 
sulpho-stannate.  This  filtrate  is  then  evaporated  and 
taken  to  acid  sulphate  melt,  also  most  conveniently  made 
in  an  Erlenmeyer  according  to  the  directions  given  by 
Low.2 

This  fusion  is  taken  up  with  1  :  1  IK'l  and  treated  with 
H20,  to  insure  complete  oxidation  of  the  tin  to  the 
stannic  state.  The  tin  is  then  precipitated  at  SnS  K 
H2S.  This  precipitate  is  filtered  and  washed  free  of 
H,S.  The  sulphide,  together  with  the  [liter  paper,  is  then 
placed  in  a  known  amount  of  standard  iodate  and  hydro- 
i  hloric  acid  added  so  that  the  solution  is  309?  nv  volume 
strong  FC1  (sp.gr.  1.2)  measured  at  the  end  of  titration. 
The  titration  is  then  finished  with  iodate  if  an  excess  has 
not  been  added,  or  if  an  excess  has  been  added  it  is 
titrated  hack  with  standard  iodide  solution  using  CC1 
or  CHC13  as  indicator  in  either  case.  Si. me  of  the  results 
obtained  by  this  method  are  shown  in  the  following  table: 

RESULTSOF   ANALYSES  OF   TIN    ORES 

0.05  Molar  Iodate. 

Pure  Sn                    C.C.  Used  Theoretical 

0.1                                   16.8  16.S2 

0.1                                   16.8  16.82 

0.1                                    16.85  16.82 
0.1                                    16  8 

0.1                               .    16.7  16.82 

0.1                    .               16.9  16.82 


Sn.  ore  Are  assay.  7.92 r;  ;   iodate 

Bv  this   method   the   sulphide   is  oxidized   entire] 
sulphur  according  to  the  equation, 

SnS.   +  KIO.   +   6HC1   = 
SnCl4  +  S2  +  KC1  +  1C1  +  3H20 
which  is  found  to  be  the  most  satisfactory,  although  by 
measuring  the  concentration  of  acid  the  sulphide  may  be 
oxidized    partially   to   sulphuric    acid.      Accordingly,    the 
acid  present,  must   be  carefully   regulated    to  the 

•School   of  Mines  and   Metallurgy,    Rolla.   Mo 
'"Journ.   Am.   Chem.   Soc."   37.   1134    (1915) 

=Low.  A.  H.,  "Technical  Methods  of  Ore  Analysis."   Wiley  & 
Sons. 


quantity ,   'I  he  iodate  solution  -I Id  be  i 

'Idy   standardized    by    w< 

i  titration    a    b 

d  in  this  li 
si  ription  of  which  will  soon  be  published  by  0,    I' 
Neal  in  the  Journal  of  the  American  Chemii 

I-  ?cei 
stannic  sulphide  might   absorb    II  S  and   thus   give  high 
results.  I,in  Bliown   this  to  be  the 

■  ase,  and  tests  on  other  sulphides  b)  M  r,  1 1  hown 

that   the  amount  absorb  d    ie   q<  gligible. 

W  bile  we  have  not    made   investigations 
cientlj  wide  range  to  recommend  the  method  for  technical 
use,   0    seems    possible  thai    further  work   mighl    find   it 

capable  of  pra     cal  a  iplii  al I  od   has   the 

advanl  i       of  a  standard,  and   fn  - 

air  causes  liffieulty  since  strangi  i  em,  iodide 

solutions  are  perfectly  stable  in  strong  hydrochloric  acid. 


sun\<dl  Metallic  Assays 
B^   -I.  T.  R 


1     In  the  Jo\  .  ir.  1.  r.'li;.  Donald  M    Liddell  gave 

id  formula  for  the  calculation  of  pulp  and  metallics 
problems  in  assaying.  Those  who  have  had  many  of  these 
calculations  to  make  will  appreciate  the  importance  and 
usefulness  of  such  formulas.  While  assayer  at  the  Teniis- 
kaming  mine,  al  Cobalt,  I  had  occasion  to  make  daily  a 
large  number  of  assai  3  on  samp  2  metallics. 

The  ore  at   this  mine  « as  notoi  1  tallies-  - 

almost  half  the  £  1  ontained  them. 

T  e  samples  weighed  about  200  gram6.  After  grind- 
ing, they  were  screened  with  a  100-mesh  screen,  the  under- 
size  being  pulp  and  the  oversize  metallics.  Any  iron 
particles  in  the  metallics  were  removed  with  a  hand 
magnet.    Two  ,',,    \  T.  -  orified  for 

The  clean   metallics  were  cupelled  direct 
with  sheet  lead,  while  dirty  metallics  w<  rifled. 

If  the  weight   of  the  total  metallics  present   was  under 
,}n   A.T.,  all   were  assayed    in  one   portion.     When 

■  was  over  this  amount,  one  or  more  ,\,  AT. 
samples  were  assa 

It  was  found  expi  mula  for  each  case 

when  all  the  metallics  were  run,  and  when  samples  were 
run.     The  derivation  of  the  formulas  used   is  given 
in  detail  for  the  sake  of  clearness,  though  their  signifi- 
cance seems  apparent  in  the  final   form-. 

Formula  used  when  all  the  metal 

Weigh!  of  thi  i  in  grams ; 

/'       \\  eight  of  the  pulp  espre I  in  grams ; 

.1/  the  metallii  • 

p  =  Assa>   of  the  pul] 

•University  of  Toi 
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Now 


Weight  of  the  bead  from  all  the  metallics  ex- 
pressed in  milligrams. 


=  Weight  of  pulp  in  assay  tons 
=  Weight  of  metallics  in  assay  tons 


29.16 


—  =  Weight  of  sample  in  assay  tons 

Pp 

=  Weight  of  values  in  pulp  in  mil- 
ligrams 
-  -\-  m=  Weight  of  values  in   sample  in 


milligrams 


29.16 


Weight   of   values   in   one  assay 
ton   "f  sample   in   milligrams 


Pp  +  29.16m  -T-  <s'  =  Ounces  of  values  per  ton  avoir- 
dupois 

Formula  used  when  the  metallics  are  sampled  : 
Let 

in  =  Weight   of   the   values   from   the   metallics  per 
A.T.  expressed  in  milligrams-}— 


,  =  The  ratio  of  the  weight  of  the  pulp  to  the  weigh! 
of  the  sample : 


"—  =  The  ratio  of  the  weight  of  the  metallics  to  the 


Now 


weight  of  the  sample; 


Pp 

-§-=  Weight  of  the  values  per  assay  ton  from 

o 


Mm 
~7T 


the  pulp  in  milligrams 
Weight  of  the  values  per  assay  ton  from 
the  metallics  in  milligrams 


Then 


—§■  +  — ~-  =  Weight  of  the  values  per  assay  ton  from 
o  o 

the  sample  in  milligrams 

or/' 

( Pp  +  Mm  ... 

V ^ =  Ounces  of  value  per  ton  avoirdupois 

Kor  using  the  first  formula,  take  the  assumed  example: 

Sample  weighed.  100  grams. 

Pulp  weighed.  97  grams. 

Pulp  assayed  100  nig.  per  assay  ton. 

All  the  metallics  gave  a  1,000-mg.  bead. 

Pp  +  29.16?M  _  97  -'  100  +  29.16  X  1,000 
S  '  '  100 

=  388.7  oz.  per  ton 

Case  2  : 

jb,  A.T.  of  metallics  gave  a    186.1    mg.  bead,  or  9,722 
mg.  per  A.T. 
Pp  +  Mm      97  X  100  +  3  X  9,722 


S 


100 


388.7  oz.  per  ton 


Seir^llitsafflffi  E.5x{hrgie&a@E&  IPs5  ©mm 
Gacioliraite 

A  large-scale  method  for  the  extraction  of  beryllium 
from  gadolinite  is  described  by  C.  James  and  J.  A.  Perley 
in  the  Journal  of  the  American  Chemical  Society,  Vol. 
38,  p.  875  (abstr.  Joum.  Soc.  Chem.  Ind.,  -May  31,  1916). 
The  method  is  not  suitable  for  the  quantitative  separation 
of  beryllium  from  iron,  but  is  rapid  and  gives  a  product 
completely  soluble  in  sodium  bicarbonate  solution. 

The  finely  powdered  mineral  is  decomposed  by  heating 
with  concentrated  sulphuric  acid,  the  sulphated  product 
extracted  with  water,  the  solution  precipitated  with  a 
hot  solution  of  oxalic  acid,  allowed  to  stand  for  12  hours, 
and  the  rare-earth  oxalates  filtered  off  and  washed  with 
boiling  water.  The  filtrate  is  treated  preferably  as 
follows :  The  solution  is  oxidized,  e.g.,  by  potassium 
bromate,  to  remove  the  oxalic  acid,  and  ammonia  solu- 
tion is  added  (about  a  liter  for  an  initial  charge  of  75 
kg. ) ,  followed  by  a  solution  of  caustic  soda  until  the  odor 
of  ammonia  becomes  apparent.  The  mixture  is  well 
boiled,  and  the  hydroxides,  separated  by  filtration,  are 
stirred  with  sufficient  hydrochloric  or  sulphuric  acid  to 
dissolve  about  two-thirds  of  the  whole. 

The  acid  extract,  containing  the  beryllium  and  some 
iron,  is  heated  to  boiling,  precipitated  with  caustic  soda 
until  a  little  of  the  filtered  liquid  gives  a  light-colored 
precipitate  with  ammonia,  and  the  whole  filtered.  The 
filtrate  is  again  heated  to  boiling,  treated  with  a  little 
sodium  hypobromite,  and  precipitated  with  caustic  soda 
until  the  liquid  gives  a  white  precipitate  with  ammonia. 
The  mixture  is  filtered,  sodium  hydrogen  sulphide  is  added 
to  the  filtrate  to  separate  the  last  traces  of  iron  (the  pre- 
cipitate and  the  preceding  precipitate  containing  beryl- 
lium being  worked  up  with  a  subsequent  batch  of 
material),  and  after  boiling  off  hydrogen  sulphide,  the 
beryllium  is  at  once  precipitated  by  adding  a  concentrated 
solution  of  sodium  carbonate  and  boiling  the  mixture 
thoroughly.  The  precipitated  basic  carbonate  is  filtered 
off  and  well  washed  with  boiling  water.  If  the  filtrate 
from  the  rare-earth  oxalates  be  very  rich  in  beryllium, 
it  may  be  oxidized  and  the  boiling  solution  precipitated 
with  caustic  soda  until  nearly  all  the  iron  is  removed, 
and  then  the  last  traces  of  iron  removed  by  adding  more 
caustic  soda  and  sodium  hydrogen  sulphide,  as  already 
described. 


Hydrogen  Can  Be  Generated  Readily,  according  to  O. 
Hutchins.  of  the  Carborundum  Co.,  by  treating  silicon  with 
caustic    soda. 

2  Si    +    2  NaOH    +    3  H20    =    2  Na-O    .    2  SiO;    +    4  H2. 
To    produce    1,000    cu.ft.    of    hydrogen    at    0°     C.    and    76    cm. 
pressure  theoretically  requires  49  'lb.  of  silicon  and  62.2  lb.   of 
NaOH.      The    recovery   under   ordinary   conditions    is    actually 
about   90%    of  the   theoretical. 


Simple  Tests  for  Phosphates  are  given  by  W.  B.  Hicks  in 
"Mineral  Resources  of  the  United  States,"  1915,  part  2.  For 
field  use  the  simplest  and  most  satisfactory  method  is  to 
moisten  the  fresh  rock  surface  with  a  drop  of  nitric  acid 
(sp.gr  1.2)  and  then  place  a  small  crystal  of  ammonium 
molybdate  on  the  moist  spot.  Appreciable  amounts  of  phos- 
phates give  a  yellow  color  which  spreads  gradually  through 
the  crystal  and  over  the  rock  surface.  A  more  delicate  test 
is  to  place  a  small  quantity  of  powdered  rock  in  a  test-tube, 
add  a  few  drops  of  nitric  acid,  wa  "m  over  a  flame  and  add  an 
excess  of  ammonium  molybdate  solution.  A  rough  estimate 
of  the  quantity  of  phosphate  in  the  rock  may  be  made  by 
comparing  the  yellow  precipitate  w!th  that  produced  by  rock 
samples    of    known    composition    under    similar    treatment. 
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New  Jersey  Iron  Mine*  in  1915,  according  to  the  rep.. it  i 
the  state  geologist,  produced  415,234  gross  tons  of  iron  on  ; 
an  increase  of  65,099  tons,  or  19%,  over  1914.  The  ore 
keted  in  1915  was  391,115  tons,  valued  at  $1, 140,000.  The 
stocks  on  hand  at  the  close  of  the  year  were  178,284  tons.  The 
total  ore  mined  in  New  Jersey  since  1S70  has  been  20,906,461 
gross  tons.  In  1915  there  were  five  important  mines  active 
in  the  state:  Allen,  Mount  Hope  and  Richard  in  Morris  Count]  . 
Peters  in  Passaic  County;  Washington   in   Warren   County. 

m 

The  Itiulu  of  Way  Mines,  Ltd.,  operating  at  Cobalt,  Ont. 
reports  for  the  year  ended  Dec.  31.  1915,  that  net  receipts  from 
ores  mined  were  $12,253,  and  from  interest  $527,  from  which 
general  expenses  and  depreciation  of  $8,334  were  paid.  The 
balance  from  operations  plus  previous  balance  leaves  net 
of  $13,189  on  hand  at  the  close  of  the  year.  Shipments  dur- 
ing the  year  amounted  to  102,274  oz.  with  11,263  oz.  estimated 
on  hand  on  Dec.  31,  1915,  the  total  having  a  gross  value  of 
$56,836,  from  which  direct  operating  expenses  of  $44,583  were 
paid.  High-grade  orebodies  seem  to  be  exhausted,  but  there 
appears  to  be  some  hope  of  making  a  showing  through  the 
low-grade  bodies  at  No.  2  shaft.  A  dividend  of  \zTo,  or  $S,42S, 
was  paid  Mar.   15,  1916. 

.    '& 

Pittsburgh  Steel  Co.'s  report  for  the  year  ended  June  30. 
1916,  shows  strikingly  the  prosperity  that  has  come  upon 
the  American  steel  industry.  The  gross  sales  for  the  fiscal 
year  were  $21,848,036  as  compared  with  $11,649,864  for  the 
previous  year.  The  net  profits  for  the  period  were  $4,564,067, 
after  allowing  $500,000  for  depreciation  compared  with  $858,- 
160  in  the  year  previous.  Shipments  amounted  to  61S.761  tons 
at  an  average  price  of  $35.39  per  ton  as  compared  with  333,- 
773  tons  at   $34.90  per  ton   in    the   year  previous. 

Total  sales  were  $21,84S.036.  The  manufacturing  cost,  in- 
cluding maintenance  and  repairs  of  $800,S41,  was  $15,608, S66, 
in  addition  to  which  provision  for  depreciation  of  $500,000 
was  made,  leaving  a  gross  operating  profit  of  $5,739,169.  Sell- 
ing and  administration  expense  was  $1,194,260;  other  income, 
$19,158,  making  net  profit  to  surplus  of  $4,564,067.  The  com- 
pany decreased  its  capital  obligations  during  the  year  by 
redeeming  $3,000,000  of  its  own  and  $25,000  of  its  subsidiaries' 
notes  and  paid  off  a  purchase  money  mortgage  of  $21,2S3.  In 
addition  it  paid  off  all  accrued  dividends  on  its  preferred  stock 
and  paid  4%  on  its  common.  Capital  obligations  are  now 
$10,000,000  of  preferred,  $7,000,000  of  common  and  $2,3S4,000  of 
funded  debt,  of  which  $1,009,000  has  been  called. 

Colorado  Fuel  and  Iron  Co. — This  company  is  the  largest 
iron-  and  steel-making  concern  west  of  the  Missouri  River. 
It  owns  extensive  estates  and  operates  coal  and  iron  mines  in 
Colorado,  Wyoming,  Utah  and  New  Mexico,  and  large  iron 
and  steel  works  at  Pueblo  in  Colorado.  The  fixed  liabilities 
are  $36,235,500  common  stock,  $2,000,000  preferred  stock,  $45,- 
005,000  funded  debt.  Current  liabilities  as  of  June  30.  1916, 
were  $2,574,563;  surplus  balance  of  profit  and  loss,  $4,922,127. 
As  compared  with  the  previous  year,  there  were  increases  of 
$9,04S,566  in  earnings,  of  $6.467,53S  in  expenses  and  of  $2,581.- 
028  in  net  earnings.  The  report  for  the  year  ended  June  30 
gives  production  for  two  years  past  as  follows,  in  net  tons: 
1914-15  1915-16  Changes 

Coal  mined    _  .  .      2,329.069  3,241,505  1.912.436 

Coke    made    520,261  702.061  I 

Iron    ore    mined     441.026  709,601  I 

Limestone    344.033  369.513  I.     25.480 

Pig  iron  made    286,661  I.     53.307 

Finished  iron  and  steel.  .         324,600  454.220  1.129,620 

Of  the  coal  mined  last  year,  1,206,028  tons  was  sold;  Tnl,- 
506  tons  used  at  the  company's  plants:  1,273,971  tons  used  in 
making  coke,  this  being   1.81   tons  coal   per  ton  of  coke. 

Two  increases,  each  of  10%,  were  made  in  the  wages  of  the 
iron  and  steel  workers,  and  one  of  5%  in  wages  of  miners. 
The  report  goes  at  some  length  into  the  adjustment  made 
of  difficulties  with  the  employees  and  the  results  so  far  at- 
tained. Regarding  plant  improvements  the  report  says:  "The 
improvement  in  the  business  and  earnings  has  made  possible  a 
program  of  new  construction  and  additions  to  equipment,  es- 
sential to  the  most  profitable  operation  of  the  business.  A 
byproduct  coke  plant  of  120  ovens  is  to  be  built  at  the  Min- 
nequa  steel  works,  and  other  additions  and  improvements  at 
various  points  have  been  authorized  during  the  year.  The 
estimated     cost     of     these     authorizations,     all     of     which     are 
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been  anticipated  in  view  of  the  high  prices  prevailing  for 
certain  steel  products,     [n  normal  I  plant  Is  de- 

pendent primarily  upon   i  ind   it   is  the  view 

of  the  management  that  I    should   be  made   to  take 

care  of  the  requirements  of  regular  railroad  customers  during 
the    period    of    abnormal    demand     In     othei     lines.     .     .     . 
The  orders  for  steel  already  booked   f..i    forward   delivery   and 
the  reasonable  expectation  of  business  from  orners 

insure  practically  full  operation  of  all  mills  up  to  July   1.   1  '■  1 7 
Some    orders    for    heavy    rails    have    already    been    book. 
delivery  in  the  last  half  of  1917. " 
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Seoul  Mining  Co.,  Holkol,  Chosen,  in  Its  report  for  1915 
shows  a  total  ore  reserve  of  1,221.331  tons,  having  a  gross 
value  of  $13,460,210.  as  compared  with  1,206,133  tons  having  a 
value  of  $15. 914, 375  in  1914.  The  ore  Is  complex,  containing 
gold  and  copper,  and  it  is  noteworthy  that  In  th.-  present  esti- 
mate copper  is  calculated  at  only  15c.  per  lb.  The  usual  divi- 
dend of  50';  on  the  capital  stock  was  paid  during  the  year. 
The  Suan  mine  has  a  total  ore  reserve  of  114,616  ions,  con- 
taining $9.20  in  gold,  1.15%  copper  and  1.7  lb.  of  bismuth,  or 
a  total  value  of  $13.67  per  ton.     In  this  estlm  Is  cal- 

culated at  15c.  per  lb.,  and  bismuth  at  60c,     The  mill  treated 
83,560    tons    of    ore    during    the    year,    after    discarding 
tons  as  waste.     The  actual   running  time  of  the  mill   wa 
days  of  18%  hours,  or  91.16',    of  the  possible  time.     The  stamp 
duty  per  day  was  Increased  from  5.5  tons  to  6.28.     The  flotation 
process    installed    during    the    previous    year    yielded    excellent 
results,     increasing     the    copper     extraction     from     56.21 
75.35%.  and   a  combined   copper  and   gold    recovery   of    ■ 
was    obtained,    as  compared    with    80.04','     foi     I'll.      The   total 
yield   from   the  mill   was  $899,443.     At  the  Tul   Ml  Chung  mine 
the  total  ore  reserve  is  1.099.715  tons,  containing  $>;  "7  In 
1.49'.    in   copper,  and  0.5  oz.  of  silver  per   ton.      Early  In   1915 
a    change    from    steam    to    electric-motor    power     was    off. 
at    the    Suan    mine    and    mill,    and    the    plant    Is    now    working 
satisfactorily,    reducing    power    to   $73.13    per    hp.-yr.   as   com- 
pared with  ?iln  when  steam   power  was  used.     The  operating 
cost  per  ton  Is  shown   in  the  table 

OPERATING  COST  OF  THE  SEOUL  MINING  CO. 

Mining     ,, *>  '; 

Starting   and    transporting   ore    to    mill .06 

Milling      

*-°» 

i  mire    expenses     -J9 

Agencies    ••  J 

,i    expenses    "» 

Insurance     

Freight  and  transportation   ."2 

Messengers   and   police    .03 

Livestock     °2 

Surveying     •JJJ 

Traveling  expei  -°4 

Cables  and   telegrams    JJ 

Bullion   expense  02 

'" 

Legal  

tal     

Total     *3.94 

The  a\  ,s  Ppr  ton  from  all  ores  were  $9 

operating  cost  J3.94,  and  the  profit  per  ton  $5.11.  Operations 
are  continuing,  ore  reserves  are  being  increased,  and  an  active 
pr0Sp.  gn    Is   in    progress   under   the   direction   of 

larton,  who  has  the  title  of  chief  engine. 
prospecting  department.     The  sum  of  $44.76::    ■  ring 

the  year  on  this  item,  and  a  total  of  6.253  ft.  of  work   n 
at  the  various   prospects.      Development    warrants 
mendation  that  the  mlllin  f  th,-  Tul  Ml 

■   it  will  treal 
■n  of  1.000  kw.  to  the  power-plai  I 
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WORKINGS  IN  OLD  PART  OF  THE  LoKKEN  MINE  OF  THE   ORKLA  MINING  CO.,  AT  LEAST  250  YEARS  OLD 


OFFICE  AND  STAFF  RESIDENCE  OF  THE  ORKLA  MINING  CO.,   16  MILES  FROM  THAMSHAVN.  NORWAY 
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HEADFRAME  AT  THE  HOLMES  MINE  OP  THE  CLEVELAND-CLIFFS    IRON   CO.,    [SHPEMINl 


MICH. 


The    headframe   is    l.r,0    ft.    high    over    all,    anil    is   the   highest  on  th  It   will  have  three  crushers  in  It 

and    is  designed    to   crush    and    handle   hoth    hard    and    so    t   Ol 
will  be  77  ft.  high  and  will  cany  t he   No.   8   gyratory   crusher,     'i  ■ 

The  head-frame  will  be  enclosed  cm   Hie  working  Hours.     Theshafi    has    Foui    partments,   and    will    bi    equipped   with   two 

skips  and  a  cage. 


A  KEYSTONE  DRILL  PROSPECTING  IN  CALIFORNIA 
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In  the  Journal  of  Feb.  19,  1916,  which  came  into  my 
hands  only  a  few  days  ago,  I  have  found,  on  p.  357  in  the 
little  article,  "High  Titanium  Products  from  Ilmenite," 
obviously  erroneous  data  which  I  take  liberty  to  correct. 
In  the  citation  from  IT.  S.  Pat.  No.  1,156,220  it  is  said: 
".  .  .  This  mass  is  still  further  heated  to  about  600° 
C,  during  which  heating  the  titanium  is  decomposed,  the 
iron  sulphate  remaining  unchanged  .  .  .  The  iron 
sulphate  is  then  leached  with  water,     .     .     .     ' 

The  temperature  of  decomposition  of  iron  sulphates  I 
know  very  well  from  experience,  having  made  in  1906 
to  1909  careful  studies  on  the  roasting  of  mixed  iron 
and  copper  pyrites  in  a  plant  in  the  South  Tyrol.  The 
temperatures  were  controlled  with  a  thermoelectric 
pyrometer  with  autographic  record.  The  chief  results 
of  my  studies — as  far  as  the  question  here  is  concerned — 
are  as  follows :  (1 )  Iron  sulphate  if  heated  to  a  tempera- 
ture of  from  480  to  500°  C— with  or  without  the 
admission  of  air  does  not  matter — readily  changes  into 
a  basic  sulphate,  which  is  insoluble  in  water;  (2)  at  a 
temperature  of  560°  C.  the  basic  iron  sulphate  by 
persistent  heating  yields  ferric  oxide,  a  compound  which 
is  not  only  absolutely  insoluble  in  water,  but  even  resists 
diluted  acids.  See  my  publication,  "Die  Betriebe  der 
Kupfererzbergau-Gewerksehaft  Oss-Mazzurana  in  Pre- 
dazzo,"  in  Metallurgie,  1909,  VI,  Nos.  18  and  19.  See 
also,  II.  O.  Hofman,  "General  Metallurgy,"  1913,  p.  99, 
Table  53,  and  the  thorough  researches  of  Dr.  Felix 
Warlimont  on  the  temperatures  of  decomposition  of  the 
sulphates  of  Fe,  Cu,  Ni,  Co  (Metallurgie,  1909,  VI, 
p.   130). 

Concerning  titanium  sulphate  and  the  temperature  of 
its  decomposition,  I  have  no  personal  knowledge  and  have 
no  literature  at  hand  to  get  exact  information.  But 
what  I  believe  I  know  is  that:  (1)  It  is  extremely 
difficult  to  bring  mineralized  Ti02 — regardless  of  the 
mineral  in  which  it  be  present — into  solution  with  acids, 
and  that  (2)  there  is  known  only  one  basic  sulphate  of 
titanium  (TiO,  S04)  which  is  already  easily  decomposed 
with  water  in  the  heat.  So  it  does  not  seem  necessary  to 
perform  the  decomposition  by  heating  to  600°  C. 

Robert  Hesse. 

Tsumeb,  Southwest  Africa,  July  30,  1916. 

GlhnllEedl  (Comiv©^©!?  BdlleB°s 

The  Nevada  Consolidated  works,  of  McGill,  Nev., 
evidently  have  no  faith  in  ordinary  idlers.  This  is  shown 
by  the  article  on  page  646  in  the  Journal  of  Oct.  7. 

The  Nevada  people  say  that  the  surface  of  their  idlers 
is  wearing.  It  is  true  that  they  will  wear  if  the  bear- 
ings bind  and  let  the  belt  slide  along.  In  that  case 
chilled-surface  idlers  are  fine.  But  is  this  the  object 
of  idlers?     Aren't  thev  used  to  eliminate  sliding  friction? 


Aren't  they  supposed  to  roll  all  the  time  and  carry  the 
belt  along  without  excessive  wear? 

The  correct  way  to  get  efficient  results  is  to  investigate 
the  bearings  of  the  idlers.  If  the  plain  bearing  will  not 
give  results,  try  the  anti-friction  bearing.  The  truth  of 
the  anti-friction  bearing  proposition  has  been  accepted 
by  75%  of  the  industries.  It  is  no  longer  considered 
an  experiment.  Why  shouldn't  conveyor  idlers  be  equip- 
ped with  good  anti-friction  bearings?  Give  the  idlers 
a  chance  to  roll  and  they  will  do  more  than  is  expected 
of  them.  Walter  R.  Bylund. 

Chicago,  Oct.  26,  1916. 

]R.evi§n©jm  <o>f  &lh@  MHianimgf  Law 

On  the  subject  of  mining-law  revision,  while  I  am  by 
no  means  in  favor  of  "patchwork,"  let  us  for  the  sake 
of  lucidity  first  consider  the  things  which  could  be 
instituted  without  abandoning  the  apex  control  or  the 
prediscovery  requirement  and  without  interfering  with 
the  "phraseology"  or  "the  wealth  of  legal  definitions 
that  have  been  rendered." 

Of  these  the  most  important,  undoubtedly,  is  a  re- 
quirement that  annual  assessment  work  be  recorded  in 
the  form  of  strict  affidavits,  with  details  and  penalties. 
This  would  do  away  with  about  all  the  extensile  fraud 
in  this  line  which  heretofore  has  been  imposed  on  the 
public.  And  it  would  completely  do  away  with  the 
blackmailing  practice  of  resurrecting  dead  claims  after 
someone  else  has  proved  the  ground  valuable. 

The  matter  of  allowing  cash  paid  instead  of  annual 
expenditure  I  regard  as  unimportant,  but  not  objection- 
able if  the  cash  amount  be  made  somewhat  larger  than 
the  work  expenditure.  Another  desirable  change  is  the 
provision  'for  court  review  of  Land  Office  decisions. 
The  incompetency  of  Land  Office  officials  to  decide  many 
questions  presented  to  them  is  well  known  to  all  who 
have  much  business  in  that  department. 

Another  change  which  (strangely,  it  seems  to  me)  has 
not  been  brought  out  in  any  of  the  discussions  is  the 
injustice  of  requiring  the  same  annual  assessment  and 
the  same  patenting  prerequisite  expenditure  on  a  frac- 
tional claim  as  on  one  of  full  area.  The  present  law 
requiring  $100  expenditure  on  a  claim  makes  $5  per 
acre  for  the  full  claim  allowed  by  the  Government,  but 
permits  of  no  reduction  where  the  state  law  reduces  the 
width  of  claims.  In  Colorado  for  40  years  claimants 
had  to  pay  $10  per  acre  and  in  four  of  the  counties  $20 
per  acre.  That  is  not  just.  But  further,  there  is  a 
positive  advantage  in  an  assessment  according  to  the 
area  of  the  claim ;  instead  of  enticing  a  locator  to  grab 
all  the  ground  possible  because  it  comes  at  the  same 
price,  let  us  rather  encourage  him  to  stake  only  what 
he  seriously  wants,  cutting  down  his  claim  in  either 
length  or  width  in  order  to  save  on  his  annual  assess- 
ment, thus  leaving  open  more  ground  which  may  be  ex- 
plored by  others.  And  furthermore,  this  tends  to  reduce 
conflicts,   with   their   attendant   litigation. 
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The  same   injustice  applies  to  the   required   expendi 
lure  of  $500  for  patent   work.     The  man  who  needs  to 
take  up  a   small    fraction    for  protection    should    not    be 
taxed   such   an   enormous   expenditure    if   he   wishes    to 

patent   the  same.     Hundreds  of   claims   have   1 n    pat- 

.  iitiM  with  less  than  one-tenth  of  an  acre,  making  the 
cos!  from  $5,000  to  $10,000  per  acre.  Of  course  both 
animal  assessment  and  patent  expenditure  should  have 
a  healthy  minimum;  for  annual  assessment,  say  $5  per 
acre  with  a  minimum  of  $25  a  claim.  The  annual  ex- 
penditure for  a  group  at  one  point  should  lie  allowed; 
this  is  only  meeting  a  natural  physical  condition.  But 
it  should  be  required  that  the  work  so  done  he  in  such 
position  as  to  benefit  each  location,  otherwise  it  should 
nol  he  accepted.  Applying  an  excess  of  expenditure  to 
future  years  should  not  he  allowed.  1  regard  this  as 
decidedly  objectionable  and  almost  without  a  redeem- 
ing feature.  T  fail  to  understand  why  so  many  advocate 
it.  The  proposition  made  by  one  writer-  to  allow  this 
for  one  year  is  not  particularly  objectionable. 

Recording-  at  the  Land  Office  T  regard  as  worse  than 
uselessi  First,  with  anything  like  their  present  equip- 
ment, such  a  record  is  practically  impossible  unless  all 
claims  are  taken  by  the  sectional  subdivisions,  and  even 
then  such  a  record  would  be  useless  without  also  re- 
quiring the  record  of  the  annual  expenditure.  If  any 
such  record  should  be  required  it  should  follow,  not 
precede,   the  record  with   the   county    recorder. 

In  regard  to  notices,  monumenting,  recording  and 
patenting,  our  present  law  is  fairly  satisfactory,  but 
much  more  stringent  requirements  as  to  number,  size 
and  marking  of  monuments  would  be  an  improvement. 
I  think  GO  days  instead  of  00  should  be  the  time  limit 
for  recording.  When  the  present  law  was  made  there 
were  no  such  means  of  communication  as  at  present  : 
and  we  should  rather  discourage  the  early  '•stake"  man 
who  tries  to  hold  ground  as  long  as  possible  without 
doing  work. 

The  33  questions  do  not  bring  out  the  subject  of  sep- 
arating surface  and  mineral  titles,  which  T  regard  as 
about  the  most  important  question  involved,  though  A, 
G,  D  and  E  mention  it  in  the  Journal  of  Oct.  1  I,  1916. 
As  aptly  remarked  by  D,  "If  you  divorce  surface  and 
mineral  rights,  you  get  rid  of  the  town-site  locator,  tim- 
ber grabber,  etc."  And  if  this  can  be  accomplished,  it 
goes  far  to  dispose  of  the  troubles  encountered  under 
other  heads  such  as  classification  and  discovery.  Classi- 
fication I  regard  as  impractical  in  any  event,  and  it  is 
useless  if  surface  ami  mineral  title-  are  divorced. 

The  discussion  on  the  size  and  shape  of  mining  claims 
with  reference  to  a  law  confining  mineral  titles  to  ver- 
tical boundaries  discloses  a  wide  variance  in  idea-.  The 
40-acre  claim  seems  to  me  to  be  the  most  seriously  detri- 
mental proposition  that  has  been  advanced.  The 
40-acre  advocates  apparently  have  had  their  recent 
experience  about  the  iron  mine-  ami  low-grade  coppers 
where  such  a  claim  would  be  satisf actory ;  but  fur  high- 
angle  precious-metal  vein-  such  a  claim  is  entirely  out 
of  place.  Among  narrow,  precipitous  mountain  ca 
and  ridges  a  quarter  of  a  mile  is  a  leu-.  long  way. 
Most  discoverers  would  never  go  to  see  the  far  sides  oi 
their  claim  after  once  staking  it.  Remembet  that 
precious-metal  veins,  a  mine — that  is  to  say,  an  ore- 
shoot— is  on  the  average  less  thin  500  ft.  in  horizontal 
extent.     No,  the  20-acre  claim   now  allowed   is  too  large 


i    the   publi 
ment  of  the  Colorado 

has    had    in  acre    mining   claims    and    in    four   com 

1  the   besl 

develop,. d  mineral  state,  and  I  have  often  heard  the 
complaint    from   other   states   that    development    capital 

be  obtained  here  when,  for  I 
could   not    :,  ■here.     The   large  Laim 

withdraw-   from   the   public,  in   thi 
area-  w  In,  h  often  the  loi  not  need  and  does  not 

really  want.     Under  othei  conditions  someone  el  e  might 

explore   port 

member  that  our  law  should  !»■  to  promote  the  develop- 
ment   of   the    mineral    i.  The   claim    holder   will 
lool    out  for  himself  in  dangerous  situations,     since  dif- 
ferent  districts  naturally  call   for  different-sized  claims 
the   only    logical    solution,    it    -ecu,-    to    ,,„..    U    the    -mall 
claim  with  the  option  ,.|'  doing  the  work  in  one  place  for 
a  group.    This  will  protect  the  public  and  sho 
the  condition  where  a  large  area  i-  required  for  econom- 
ical operation   (assessment  work  should  '»■  per  a,  re  any- 
way, not   per  claim).     With  I)   I  like  the  hectare,  ai 
one  who  has  mined  in  M  to  find  fault  with  that 
claim    unit.     However,   a-    a    reasonabli 
strongly  favor  the  10-acre  claim.     Then  there  should  !„■ 
•no  limit  to  the  number  ot  locations  allowed.     Such  i 
as  this  provision  has  provoked  can  he  remedied  by  rigid 
requirements  regarding  notice-  and   improvements. 

As  to  the  shape  of  claims,  originally  I 
the  10-acre  subdivision  of  sections  because  it  i-  the  only 
scheme  which    positively    avoids  conflict-.     Rut   the  con- 
dition- I , i , ■  i                      E  and  I",  s.  Ross  (Journal    0  I 
21,    1916)      and    I    know   them    to  t  rU( — have 

converted  me  from  this  plan.  Now,  having  abandoned 
the  regular  subdivisions,  I  fail  to  see  any  substantial 
reason  for  adhering  to  the  square  form  or  even  to  right 
angles.  4.  Parke  Channing  (Journal,  Oct.  21,  1916) 
.-hows  the  impracticability  of  thi-  plan.  Cardinal-point 
boundaries  will  only  slightly  help  the  looks  of  a  mining- 
camp  map,  right  angles  will  not  help  it  at  all.  and  both 
bring  other  difficulties.  What  is  more  to  the  point,  both 
tend  to  promote  the  covering  of  ground  that  i-  not  really 
wanted  by  the  claimant  and  thus  withdraw-  from  the 
public  ground  that  might  I xplored  by  other-.  There- 
fore my  conclusion  is  that  there  should  he  no  halfway 
provision  in  laims.  Let  us  have  the  regu- 
lar land-sur\ey  subdivi  choose  bis 
ten  acre-  in  any  shape  desired,  with  of  course  some  maxi- 
mum length,  say  1,320  ft.  It  would  seem  to  he  well  to 
allow  the  locator  the  choice  of  the  two  method-;  then, 
where  the  section  corners  are  readily  found  and  thi'  shape 
fairly  satisfactory,  he  can  have  the  advantage  of  patent- 
ing without  the  expense  of  a  separate  mineral  sum 

The  number  of  claims  that  may  he  located   by  one  in- 
dividual should  not  be  limited.     A  limiting  number  may 

desirable  h  dities,  but  is  decidedly  ol 

tionable  in  other-.     I    > 

T  heli.  scovery  should  m  I 

tainlv  not  until   patenl 

a  long  wa; 
sible  abuse  of  this  privilege.     The  remarks  of  0.  D  and 

■oint. 

mphatically  against  requiring  ;1  patent  in  seven 

vc.ir-  or  :m.\   set  time;  a  worse  than  useli    -  nent. 
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According  to  the  special  chapter  or  Mines  Report,  pre- 
pared by  J.  P.  Dunlop  and  B.  S.  Butler,  for  the  "Mineral 
Resources  of  the  United  States,  1915,"  the  production 
of  silver  in  the  Central  States  in  1015  was  (i  17.553  fine 
mini  es.  At  the  average  price  of  50.7c.  per  fine  ounce,  the 
value  was  $328,309,  as  compared  with  $267,089  in  1014, 
when  the  average  price  was  t.6c.  higher.  Michigan  pro- 
duced 585,933  oz.  (90.48%  of  the  total)  as  a  byproduct 
from  copper  ores.  The  desilverization  of  about  239?  "' 
the  concentrates  from  southeastern  Missouri  lead  ores  and 
a  small  output  from  copper  ores  gave  a  recovery  of  57,750 
oz.  (8.929?  °f  the.  total)  from  Missouri.  The  fluorspar 
deposits  of  Kentucky  and  Illinois  yield  lead-zinc  ore  as  a 
byproduct,  and  from  the  lead  concentrates  from  Illinois 
3,864  oz.  of  silver  was  recovered. 

Tn  1915  Michigan  produced  265,283,378  lb.  of  copper, 
valued  at  $46,424,591,  as  compared  with  164,344,058  lb., 
valued  at  $21,857,759,  in  1914.  Missouri  produced  102,- 
160  ]h..  valued  at  $70,378,  derived  mainly  from  concen- 
trates from  southeastern  Missouri  lead  ores,  hut  partly 
from  matte  shipped  from  the  smeltery  of  the  Missouri 
Copper  Mountain  Mining  Co.  The  total  copper  produc- 
tion from  Michigan  and  Missouri  was  101,286,717  lb. 
more  than  in  1914  and  31,550,000  lb.  more  than  for  any 
one  year  since  11)07. 

The  mine  production  of  lead  in  the  Central  States  in 
1915  was  222,548 'short  tons,  valued  at  $20,919,512,  as 
compared  with  203,845  short  tons,  valued  at  .$15,800. 'Jin. 
in  1914.  Missouri  produced  95%  of  the  yield,  and  the 
recoverable  lead  content  of  concentrates  mined  in  Missouri 
in  1915  was  41%  of  the  refined  primary  lead  recovered  in 
the  United  States  from  domestic  ore.  Oklahoma  produc- 
tion decreased  from  7,556  tons  in  101  t  to  7.306  tons  in 
1015.  the  output  being  double  that  of  Wisconsin  and 
Kansas.  The  output  from  Illinois,  Wisconsin  and  Ken- 
tucky was  greater  than  in  1015  and  that  from  Kansas 
about  30(1  tons  less. 

The  zinc  output  in  1015  from  mines  in  the  Central 
States  is  the  largest  recorded.  The  total,  based  on  mine 
returns  with  deduction  for  separating  and  smelting  losses, 
was  215.8,80  short  tons,  valued  at  $53,540,472  when  com- 
puted at  the  average  reported  sales  price.  Missouri  was 
the  largest  producer  in  the  United  States,  with  136,300 
tons,  as  against  105.001   tons   in    1914. 

The  feverish  activity  in  mining  in  some  of  the  Central 
States  is  typified  by  the  conditions  in  northern  Arkansas, 
which  made  necessary  the  rapid  construction  of  a  narrow- 
gage  railway  from  Ru<h  to  Yellville. 

5b^  IFVIfliidl  CMinmg\&©s 

In  an  article  by  Dr.  Henry  M.  Payne  in  the  Sibley 
Journal  of  Engineering,  September.  1016,  some  interest- 
ing notes  on  the  mining  and  handling  of  arctic  frozen 
gravel  are  given.  A  particularly  interesting  point  is  the 
hydro-electric  plant,  situated  25  mi.  distant  from  the 
treatment  plant,  in  the  North  Fork  of  the  Klondike  River. 
Power  is  generated  by  two  3,000-kv.-a  Westinghouse 
generators,  driven  by  two  5,000-hp.  Morris  reactionary 
turbines,  and  the  current  is  stepped  up  in  water- 
cooled  transformers  from  22,000  to  33,000  volts  for 
transmission.  The  plant  is  operated  throughout  the  winter, 


during  which  the  temperature  is  constantly  below  — 50° 
F.  and  on  some  days  below  — 60°  F.,  by  allowing  the 
ditch  to  fdl  and  freeze  sufficiently  to  form  a  bridge  at 
any  point.  The  water  is  then  dropped  about  a  foot 
and  maintained  at  that  level.  The  intake  pipe,  <i  ft. 
(i  in.  in  diameter,  is  buried  under  4  ft.  6  in.  of  gravel. 
Above  this  is  an  air  space  of  1  ft.  6  in.,  then  a  roof  of 
poles,  and  a  layer  of  1  ft.  of  moss  and  1  ft.  of  gravel 
respectively. 

At  intervals,  along  with  this,  transformers  step  the 
current  down  to  110  volts,  and  it  is  then  passed  through 
resistance  coils  of  No.  8  iron  telephone  wires,  which  lie 
in  the  bottom  of  the  ditch.  These  resistance  coils  serve 
as  heaters  and  prevent  a  too  great  drop  in  the  temperature. 

The  water  current  is  2  mi.  per  hr.,  and  in  a  long- 
continued  temperature  averaging  from  — 40°  to  — 50° 
F.,   the   system   is  said   to  give  absolutely  no   trouble. 


By  R.  Dawson  Hall 
The  National  Safety  Council  held  its  annual  meeting  at 
the  Hotel  Statler.  Detroit.  Mich..  Oct.  1?  to  30;  2,500 
persons  were  present.  The  American  Mine  Safety  Asso- 
ciation has  recently  been  affiliated  with  the  Safety  Council 
and  incorporated  as  the  Mining  Section.  About  100 
persons  interested  in  the  work  of  accident  prevention  in 
mines  were  present.  They  came  from  some  distance,  as 
Detroit  is  not  in  a  mining  district  and  does  not  furnish, 
therefore,  any  particular  local  attraction  for  mining  men. 
The  new  chairman  of  the  Mining  Section  is  B.  F.  Till- 
son,  of  the  New  Jersey  Zinc  Co.  Mr.  Tillson  served  as 
vice-president  during  the  past 
year.  The  third  vice-president  is 
William  Connibear,  safety  inspec- 
tor, of  Piekands,  Mather  &  Co. 
The  other  two  vice-presidents.  H. 
G.  Davis  and  W.  A.  Luce,  are 
representatives  of  the  coal  indus- 
try. The  secretary  of  the  section 
is  Edward  Steidle.'  H.  M.  Wolflin, 
now  in  California  and  likely  to  be 
domiciled  there  for  some  time,  is 
not  well  enough  to  accept  duties 
additional  to  those  pertaining  to  his  official  position,  so  it 
was  thought  better  to  secure  someone  who  could  maintain 
the  relation  between  the  council  and  the  United  States 
Bureau  of  Mines  and  who  would  lie  able  to  give  the  organ- 
ization the  most  active  assistance. 

The  council  adopted  in  its  general  session  a  "Universal 
Danger  Signal,"  which  is  illustrated  herewith.  The  inten- 
tion is  to  "use  this  symbol  much  as  the  red  cross  is  used 
and  to  copyright  it  so  that  it  cannot  be  put  to  any  purpose 
other  than  to  declare  the  presence  of  danger.  It  is  not 
the  intention  that  it  shall  be  surcharged  with  any  letters 
or  warnings.  These  should  be  printed  below.  The  signal 
looms  up  satisfactorily  in  the  semidarkness,  the  red 
appearing  as  black  and  the  wdiite  clearly  showing  its 
diamond  form.  This  signal  was  shown  in  connection  with 
several  others  in  light  of  varying  intensity  and,  it  seemed, 
was  unanimously  preferred. 

At  the  session  held  Wednesday,  Oct.  18.  addresses  were 
read  by  Albert  IT.  Fay  on  "Accident  Statistics,"  by  D.  J. 
Parker  and  Edward  Steidle  on  "Mine  Safety  Signs  and 
Signals,"  and  by  H.  M.  Wilson  on  "Workmen's  Compen- 
sation and  Its  Effect  on  Safetv  in   Mining." 
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Albert  II.  Fa.\  said  thai  the  fatalities  in  metal  mine-, 
v.  ben  put  on  a  300-day  working  basis,  were  less  aumi 
per  thousand  employees  than  those  in  coal  nun, 
the  same  number  of  days'  run.  It  was  intimated  thai  the 
showing  would  be  still  more  favorable  to  the  safet)  of 
metal  mines  if  the  actual  time  worked  bj  the  miners  were 
considered  in  the  comparison,  as  mam  of  the  coal  miners 
worked  far  less  than  eighl  hours.  Bui  it  was  urged  that 
it  would  probably  be  impossible  to  secure  figures  showing 
how  long  a  period  the  coal  miner  actually  works. 

F.  \Y.  Sperr.  professor  of  mining  engineering  at  Michi- 
gan College  of  Mines,  Eoughton,  Mich.,  declared  thai  the 
main  need  in  mining  was  to  correlate  accidents  with  the 
methods  of  mining  in  which  they  occurred,  so  thai  the 
relative  dangers  of  the  mam  differeni  systems  adopted 
might  be  compared. 

On  the  evening  of  Wednesday  the  members  of  the 
Mining  Section  held  a  dinner-smoker  in  the  rooms  of  the 
Hoard  of  Commerce.  T.  T.  Read,  now  of  the  New  .!■ 
Zinc  Co.,  delivered  an  address  on  China,  lie  said  that 
Japan,  the  coal  deposits  of  which  are  inferior  and  which 
needs  iron  most  sorely  for  its  industries,  has  secured  a 
hold  in  China  on  the  best  deposits  of  both  and  has  gained 
large  quantities  of  these  needed  minerals  in  Chosen.  It 
seems  likely  that  no  further  demands  on  China  will  be 
made.  This  assumption,  of  course,  is  based  on  the  idea 
that  the  aims  of  the  Japanese  are  industrial  and  not 
imperialistic. 

The  wage  of  the  common  laborer  in  China,  .Mr.  Bead 
said,  is  8c.  per  day.  Given  this  rate  of  pay  as  a  postulate, 
the  Chinese  are  doing  everything  in  the  most  economical 
way.  At  such  a  low  wage  earth  could  lie  moved  in  baskets 
in  successful  competition  with  the  best  steam-shovel  prac- 
tice. When  Chinese  capitalists  feel  that  their  possession- 
are  secure  from  revolution  and  political  graft,  they  will 
begin  to  invest  their  hoards  of  unutilized  capital  and  will 
build  up  the  industries  of  the  nation.  This  will  not 
necessarily  cause  the  "yellow  peril"  to  flood  the  United 
States  with  cheap  products.  When  China  becomes  indus- 
trial and  ceases  to  be  wholly  agricultural,  as  at  present,  the 
increased  activity  will  raise  wages  and  automatically  dam 
the  flood  that  otherwise  would  sweep  the  Ohited  States. 
In  that  day  the  labor  of  China  will  be  cheap  no  longer. 

In  the  second  session  0.  P.  Hood  delivered  a  paper 
on  "Safety  in  Hoisting  and  Slope  Haulage"— a  paper  that 
was  considered  one  of  the  best  presented.  A  discussion 
followed  on  the  use  of  flat  and  round  ropes.  P>.  F.  Tillson, 
the  chairman,  stated  that  the  sewing  of  flat  ropes  could 
be  clone  only  by  men  with  experience,  and  such  men  could 
not  be  kept  at  small  plants  or  even  at  large  isolated  mining 
camps.  Professor  Sperr  explained  that  the  advantage  of 
the  flat  rope  was  found  in  places  with  scanty  headroom 
where  the  fleet  of  the  rope  on  the  drum  would  exceed  1  in 
100.  0.  P.  Hood  said  that  the  breaking  of  tie'  stitching 
that  binds  the  flat  ropes  together  serves  as  :,  sort  of  safety 
signal,  showing  that  an  excessive  -train  is  being  brougW 
on  the  rope  units  thus  connected. 

Another  important  paper  was  one  by  C.  E.  Pettibone  on 
the  "Testing  of  Rescue  Apparatus."  Mr.  Pettibone  ' 
that  it  was  impossible  by  the  ordinary  tests  to  ascertain  if 
the  breathing  apparatus  was  tight.  It  was  not  advisable 
to  plunge  the  respiratory  equipment  in  wat 
damage  to  the  apparatus  would  result.  Mr.  Pettibone's 
method  was  to  raise  the  pressure  in  the  breatl  ing  bag  to 
5  in.  of  water-o-age.     No  equipment  would  maintain  thai 


adefinitely,  but    il    would   be   ,. 

minute  where  there  were  no  p 
tures.     Edward  Si 

more  important  ami  desirable.     He  said,  however,  thai 
Mr.  Pettibone's  tesi  wa- 
ll. 1.  Smith  suggested  that  the  smokehi 
one  that  determined   the  condition  of  the  apparatu 
actuallj  worn.    The  tightness  of  the  cose  clip  v. 
in  the  safet}  of  the  apparatus.    No  teal  of  the  equipment 
apart  from  the  wearer  could  determine  whether  the  li 
would  be  safe.     Mi .  I'd1  ibo  i 
was  higher  than  an}  thai  would  arisi 

that      '        the    smoki  would    develop. 

Edward  Steidle,  on  tl ther  baud,  thought  that  such  a 

"    tive  Mined  if  the  wearer  everted 

himself  greatly. 

The  argument  seems  logically  to  be  as  follows:  If  the 
breathing  apparatus   maintains  a   positive  pr< 
cannot  inleak  in  the  smokeroom  ;  so  if  the  puncture  ii 
enough  to  eliminate  the  positive  ;  apparatus 

will  not  permit  the  entrance  of  noxious  gases. 

Should,  however,  a  uegai  ive  pre* 
sure  be  created,  I  be  gas  will  entei  -     Th( 
therefore  determines  whether  the  puncture  is  large  enough 
to  permit  the  pressure  to  fall  below  thai  oi 
The  increased  pressure  under  exertion  would  aid  in  ■ 

ing  the  apparatu-   safe,   and   therefore   ler   increased 

exertion  the  tesi  would  not  be  -o  efficacious.    Tl  e  P 
bone  te-t  is  of  the  rate  oi   loss  of  pressure,  whereas  the 
smokehouse  test  merely  determines  whether  tie  ■ 
is  enough  to  lower  the  pressure  to  such  a  level  that  an 
inleakage  of  noxious  >_ra s  is  possible. 
J.  W.  Paid  said  that  the  test  of  oxygen  supplied  was 

not  -o  unimportant  a-  Mr.  Pettil e  hai  The 

bypass  valve  provides  tl xygen  needed,  but  in  time-  ..f 

excitement   men   may   forget  to   use   it.  with  consequent 
unfoi't unate  results. 


off  Mnir&nir&g*  Leases 
I'.      Viniin;  L.  11.  Street* 

A  recent  decision  ot  !  States  Circuit  c 

of   Appeals   is  instructive  on   the   right  '    -  »r  of 

mining  property  to  forfeit  the  lease  for  inactivity  of  the 
lessee  in  development  work.  (Nilea  Land  Co.  vs.  Chem- 
ung Iron  Co.,  234   Federal  Reporter,  294.) 

Complainant    leased    a    trad    of    Minnesota    iron-ore 
lands  1,,  defendant  in    100-2  for  a  term  of  "i0  year<.  di 
fendant  agreeing  to  "work  the  mine  or  mines  now  or 
hereafter  discovered  on  said  land  in  a  good  workmanlike 
manner  during  the  existence  of  this  license."    The  i 
was  also  required  to  pay  a  tonnage  royalty  oi 
500  -round  rent   for  the  fir-t  year,  and  $18,750  annually 
redited.  however,  on  Buch  rental  to 
•  i  of  royalties  currently  paid.    By  another  clan 

--mi.    was    empowered    to    for- 

or  mines   in    a   good,   workmanlike   manner."   oi 
■    royalty  when  due." 
1  at   the  leased  mine  had  not   I     i 

essor  for  fen 
.   except    for 
nd  rent  wa-  dub 

•Attorney  at  law.  S29  Security  Building 
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complainant  without  objection,  suit  was  brought  to  for- 
feit the  lease.  The  United  States  District  Court  for 
Minnesota  decreed  that,  under  the  terms  of  the  contract, 
there  was  no  right  to  a  forfeiture,  and  dismissed  the  suit. 
This  determination  has  been  affirmed  by  the  Circuit 
Court  of  Appeals  for  the  Eighth  Circuit. 

In  the  opinion  of  the  higher  court  the  lease  was  not 
so  worded  as  to  require  the  lessee  to  begin  development 
work  within  a  reasonable  time  or  to  conduct  such  opera- 
tions continuously,  as  claimed  by  the  lessor,  payment  of 
annual  ground  rent  being  interpreted  as  standing  in 
lieu  of  actual  operations.  The  court  recognizes  the  point, 
however,  that  if  the  payment  of  tonnage  royalties  had 
been  the  only  consideration  for  the  lease,  a  different  de- 
cision would  probably  have  resulted. 

In  reaching  the  conclusion,  the  court  applies  the  gen- 
eral rules  of  law  that  forfeitures  of  leases  will  not  be 
decreed  unless  the  lessee  establishes  a  clear  right  thereto, 
and  that  clauses  of  doubtful  meaning  are  to  be  construed 
most  strongly  in  favor  of  the  lessee. 

As  an  additional  ground  supporting  the  decision,  it  is 
decided  that  the  complainant's  receipt  of  payment  of 
the  annual  ground  rentals  for  several  years,  without  ob- 
jecting to  the  delay  in  beginning  development  of  the 
mine,  amounted  to  an  acquiescence  on  complainant's  part 
in  the  lessee's  apparent  interpretation  of  the  lease  as 
not  requiring  development  so  long  as  the  ground  rent 
was  paid. 


Ssifety  be&  2iI©5§ftiiK&§£  ana  Slhsilf&s 

auadl  §S©p©s* 

By   0.   P.   HooDf 

The  practice  of  mining  usually  requires  transportation 
of  men  and  material  in  both  horizontal  and  vertical 
directions.  Man  has  pretty  thoroughly  accustomed 
himself  to  the  means  of  horizontal  transportation,  and 
the  risks  of  the  road  and  the  ear  are  assumed  naturally 
and  without  fear.  Transportation  in  vertical  directions, 
however,  is  far  less  ancient  and  general  in  the  experience 
of  mankind,  and  the  dread  and  fear  of  falling  is  a 
primal  instinct  yielding  but  slowly  to  the  experience  of 
successful  vertical  transportation.  A  man  who  would 
never  think  of  examining  the  coupling  arrangements  of 
a  railroad  train  looks  with  suspicion  on  the  l1/^-111-  steel 
rope  that  is  to  lower  him  a  few  hundred  feet  into  a  mine. 

Safety  in  hoisting,  as  in  most  other  activities,  is  de- 
pendent upon  both  men  and  mechanism.  The  division 
of  the  responsibility  between  these  two  is  the  object  of 
this  paper.  The  Bureau  of  Mines  will  issue  shortly  a 
study,  by  R.  H.  Kudlich,  of  shaft  and  slope  accidents 
that  have  taken  place  in  the  coal  mines  of  Pennsylvania, 
West  Virginia,  Ohio  and  Illinois  in  the  10-year  period 
from  1904  to  1913.  In  this  safety  field,  as  in  -most 
others,  the  human  factor  is  the  most  important.  If  man 
had  succeeded  in  controlling  himself  as  well  as  he  has 
succeeded  so  far  in  controlling  the  mechanism  of  hoisting, 
shaft  and  slope  accidents  would  have  been  one-third  less. 
Of  1,726  accidents,  800  are  so  reported  as  to  make  it 
possible  to  establish  the  blame  as  between  men  and 
mechanism.     Of  these  800  accidents,   66%   were  clue  to 
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human  limitations  and  34%  to  some  failure  of  mechanism. 
In  35%  of  them  the  victim  himself  was  responsible. 
It  can  be  said  that  of  three  men  injured  in  those  acci- 
dents, one  had  himself  only  to  blame,  one  suffered  because 
of  the  failure  of  a  fellow  employee,  and  one  suffered 
because  of  defective  mechanism.  The  miner,  therefore, 
who  is  using  or  who  is  about  the  hoisting  facilities  of 
a  mine  is  equally  interested  in  three  factors — his  own 
carefulness,  the  carefulness  and  ability  of  his  mates  and 
the  adequacy  of  the  company's  equipment.  The  company 
interested  in  reducing  shaft  and  slope  accidents  will  find 
that  there  is  twice  as  much  need  for  revision  of  the 
habits,  thoughts  and  practices  of  the  men  as  .there  is 
of  making  any  change  in  the  equipment. 

The  accidents  in  which  the  injured  man  is  himself 
more  largely  responsible  are  those  such  as  the  10% 
injured  in  falling  clown  shafts,  the  6!/2%  caught  between 
the  cage  and  shaft  timbers,  the  5%  who  fall  off  cages 
while  riding  and  the  5%  struck  by  slope  or  haulage 
ropes.  The 'remedy  for  these  accidents  must  be  found 
in  the  general  propaganda  which  teaches  men  to  think 
of  safety,  together  with  the  elimination  of  the  habitually 
careless  and  of  conditions  that  produce  mental  and 
physical  subnormality.  Accidents  for  which  a  fellow 
employee  is  largely  responsible  are  those  such  as  the  13% 
caught  in  overwinding  accidents  and  the  7%  injured  by 
being  struck  by,  or  while  riding  on,  runaway  cars. 

Human  Safety  Development  More  Important 
Than  Mechanical 

To  entirely  prevent  these  accidents  requires  infallible 
humanity  or  the  development  of  accessory  mechanism 
that  will  prevent  the  individual  from  doing  the  wrong 
thing  and  will  supplement  his  ineffective  effort.  Here 
again  the  individual  must  be  at  his  best  physically  and 
mentally.  Anything  that  helps  to  produce  a  subnormal 
condition  in  a  faithful  and  intelligent  employee  should 
receive  careful  study  and  be  eliminated  if  possible.  This 
leads  the  investigator  into  every  field  affecting  the  in- 
dividual— health,  wages,  housing,  normal  pleasures, 
decent  living,  diet,  the  prohibition  of  artificial  stimu- 
lants and  drugs,  etc.  It  may  be  too  much  to  hope  to 
produce  ideal  men  and  conditions,  but  it  is  necessary 
to  face  the  fact  that  these  human  problems  are  the  big 
end  of  the  task.  Overwinding  devices  are  needed  that 
are  reliable  and  practical  and  that  will  not  interfere  with 
normal  operation.  Too  often  the  devices  provided  are 
ineffective  or  are  disconnected.  In  large  hoists  some  of 
them  may,  when  operated,  even  wreck  the  mechanism. 
Standard,  recording  signal  systems  should  be  developed 
so  that  misunderstanding  of  signals  will  be  impossible, 
and  a  permanent  record  made  of  the  signals  given. 

The  Analysis  of  Slope  Accidents 

The  accidents  where  mechanism  is  largely  at  fault  are 
those  such  as  runaway  cars  on  slopes,  accounting  for  9% 
of  the  injuries;  breaking  of  ropes,  7%%;  being  struck 
by  slope  or  haulage  ropes,  4%%-  Most  of  these  accidents 
are  on  slopes.  Of  accidents  on  slopes  or  haulageways 
25%  are  charged  to  failure  of  equipment,  while  in  shaft 
accidents  less  than  9%  are  so  chargeable.  This  is 
probably  due  to  the  more  severe  conditions  imposed  on 
slope  and  haulage  ropes  and  to  the  absence  of  means 
on  slopes  of  something  comparable  to.  safety  catches  in 
vertical    hoists.      To    reduce    accidents    from    defective 
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mechanism  requires,  first  of  all,  frequent  careful,  orderly 
and  formal  inspection  of  nil  mechanism  ami.  second,  the 
development  of  standards  of  condition  that  can  he  im- 
parted by  one  to  another.  This  latter  aeed  becomi 
ei  ident  to  anyone  attempting  to  obtain  from  practii  a] 
men  about  a  nunc  definite  directions  for  condemning  a 

hoisting   rope.      The   practice   in    this   respect    is   ail. I 

and  variable,  and  only  om  e  in  my  experiem  e  bave  I  heard 
directions  so  clearly  given  thai  an  intelligent  assistant 
Could  inspect  a  rope  and  report  whether  it  should  or 
should  not  come  oft'. 

In  attempting  to  reduce  shaft  and  slope  accidents,  it 
is  useful  to  know  the  major  problems  which  should 
demand  first  and  greatest  attention.  These  are  shown  to 
be  human  problems  first  ami  can  he  summed  up  in  the 
phrase,  "keeping  good  men  lit.*'  The  problems  of 
mechanism  are  more  largely  matters  of  efficient  inspection 
than  of  design  or  material  though  these  hitler  Eaetors 
are  strong  minor  subjects. 
v 

Uiaiiftedl  Sftaftes  Sl&eell  C©s*p©s'sv&l©Ea 

The  preliminary  statement  of  the  United  States 
Steel  Corporation  for  the  quarter  ended  Scot.  30  shows 
that  the  profits  were  greater  than  those  of  any  quarter  in 
the  company's  history.  The  single  month  of  September  ' 
showed  greater  net  earnings  than  those  of  any  quarter 
in  1914.  The  condensed  statement  is  as  follows,  the  net 
earnings  being  the  surplus  over  operatim 
ordinary  repairs  and  renewals: 

1U 14  L915  1916 

July    $7,475,993  S12.048.218  $25,650,006 

August    7,584,926  12,869,099  29,746,903 

September     7,215,083  13,79.3,327  30,420,158 

Net   for   quarter $22,276,002      $38,710,644      $85,817,067 

inn; 

Depreciation   and   reserve    funds $10.r.i 

Interest  and  sinking  funds. 5.601,233 

Total  charges    .  . 16.215,892 

Surplus  for  the  quarter $69,601,175 

From  this  surplus  the  regular  quarterly  dividend  of 
1%%  on  the  preferred  stock  took  $6,304,919,  leaving  a 
balance  of  $63,296,256.  which  is  equivalent  to  r.'.l.v;  on 
the  common  stock.  From  this  flic  directors  declared  the 
regulaT  dividend  of  1%$  and  an  extra  of  1',.  taking 
$11,436,806  and  leaving  an  undivided  surplus  of  $51,- 
859,450  for  the  quarter. 

For  the  nine  months  ended  Sept.  30,  the  total  net 
earnings  were  $227,656,739,  or  $148,538,231  more  than 
in  1915.  The  net  result  over  all  charges  was  $180,830,307, 
or  $140,990,525  more  than  in  1915.  The  net  surplus 
over  preferred  dividends  was  $161,905,550,  or  .".!>' 
the  common  stock. 

Depreciation  and  repair  charges  were  high  this  year. 
because  the  mills  were  operated  at  high  pressure  ami  up 
to  full  capacity. 

<Gr©2'in"ma'ifi\  Manxes 
Two  Swiss  doctor-.  Blanchor  ami  Speiser,  delegated  by 
the  International  lied  Cross  S 

to  visit  the  German  prison  camps  more  especially  con- 
nected with  employment  in  mines  ami  shops,  am!  to  enter 
the  underground  workings.     In   their   re]  ted   by 

J'EcJio  des  Mines  et  de  la  Metallurgie,  of  Paris,  t  h.\  - 
that  in  the  region  of  the  Seventh  Army  Corps — that    is, 
the    Werl-Semme-Minister-Friedrichsfcld    district — more 


than   60   mine.  ., 

a  minority   of  these  who  are  miner-  hy   trade,  thei 

mercha 

[n  wi 

■  actual  places  and  uatt 
lad   to  date  their  letters   from   the  mam  cam 
which  they  depended.     The  firsl  shift  enters  the  m 
•  I  a.m.  and  quits  at  8  p.m..  il  JTom 

'•'  to  10  p.m..  which  figures  do  doI  im  lui 
in  traveling  between  the  mine  and  i  amp      I 
Fridays  they  WOrk  10  hours  to  make  up  for  Sui  I  . 

through  fatigue,  they  refuse  to  work   1"  hours,  th( 
compelled  to  remain  in 
coal.    In  the  lignite  mine  at  Alzendorf,  Prussia,  a  prisoner 

«  ho  doe-   not    make   up   the   fixed    i b  ids    i- 

joup. 

In  the  iron-p  -     htleben,  Westphalia,  the 

last  prisoner  who  had  arrived  at  the  m bore  the  Dumber 

852,  which  by  comparison  with  187,  the  Dumber  of  men 
then  employed,  showed  that  365  had  already  been  removed 
for  sialic  form  of  inability  to  work,  such  as  accident, 
illness,  feebleness  or  lack  of  skill. 

At  the  Khrhardt  gun  and  munition  work-  i      D 
dorf,  prisoners  refusing  to  handle  wi  -ran' 

obliged  to  build  or  repair  the  mach  ed  upou  it. 

The  visitors  somewhere  found  an  order  to  t!  . 
that  they  must  work  upon  munitions,  whatever  their   > 
ments,  and  that  they  would  :.  upon  return  to 

France,  by  a  cei  I  I  omenf  that 

they  did  it  under  compulsion.  This  was  contradictory  to 
a  general  military  order,  unknown  to  the  prisoners,  under 
which  they  could  d  reed  to  work  on  muni- 

tions against  their  will.  At  a  Krupp  plant  in  Rhein- 
hausen,  where  railway  material  i-  mad.'.  200  men  of  the 
night  force  refused  to  work  and  stood  in  the  rain  all  night 
because  they  believed  that   the  ingots  v..  t  f,,r 

ammunition  work  in  another  -hop. 
:■: 

Aiujsthr&M8iir&  MefialS^air^ical 

DeveHopfnmeimts 

Melboubne  Correspond]  s 

Tie  tallurgical  and  smelting  plants  of  the 

warring  nation-   are  alive  with  huge  activity  a-  a 

-tralia    the 
and  :  "■■  and  refining  works  of  the  Broken  If  ill 

-.  Ltd.,  at  Po  ■  Pirie  (now  the  la 
had   si  the  world,  turning  out  about   130,000 

of  market  lead  per  year),  are  undergoing  extensive 
alteration    and    enlargement.      Modern    equipment    and 
installed  throughout  this  plant  by  the 
new  proprietors — a  combinal  irtant 

mining  companies  at  the  great  Broken  Hill  camp  in  New 
South  Wales.     The  Port    Pirie  plant,  about   250  v  ' 

luthwest,  on    :  n  over  from  the 

former    owner — the    Broken    Hill    Proprietary    Co. — in 
1915;  the  new  holder-  being  the  B.  H.  1'    C  ., 
Ci       iration    and    th<     B.    II.    North   and    B.    11     - 
companies. 

Two    America;'  are    now    at     Port 

g  in  the  expansion  of  smelting 
ization  and  enlargement  of 
under  the  guidance  of  Guv  (' 
ihtendent  of  the  I 
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who  has  joined  the  staff  of  the  Associated  Smelters  as 
consulting  metallurgical  engineer.  Gilbert  Rigg,  until 
recently  in  charge  of  the  research  department  of  the  New 
Jersey  Zinc  Co.,  has  in  hand  the  zinc  program  of  the 
Broken  Hill  companies,  which  is  undergoing  extensive 
development  at  Port  Pirie  and  in  Tasmania.  Charles  M. 
Warner,  of  the  Dwight-Lloyd  company,  lias  also  been  at 
Port  Pirie  recently,  in  connection  with  extension  of  the 
Dwight-Lloyd    roasting  equipment  at   thai    plant. 

Some  new  and  interesting  facts  regarding  the  gold 
production  of  Russia  are  given  in  the  .Journal  of  the 
Russian-American  Chamber  of  Commerce  for  June.  The 
statistics  presented  are  more  complete  than  any  which 
have  been  recently  accessible  and  constitute  a  fairly  com- 
plete review  of  the  progress  of  the  industry. 

The  following  table  gives  the  figures  for  11  years  from 
official  sources,  the  first  column  showing  the  poods  of 
bullion  delivered  to  the  official  laboratories,  the  second 
the  fine  gold  obtained,  the  value  being  here  given  in  dol- 
lars, instead  of  rubles  as  in  the  original : 


Bullion.     Fine  Gold. 


Bullion,     Fine  Gold, 


Poods  Value                                   Poods  Value 

1904  2.669  $24,690,304  1910  3.8S6  $35,617,269 

1905  2.3S5  22.372.S56  1911  3,738  33,567,096 

1906  2,609  24.45S.581  1912  3,554  31,779,341 

1907  2,655  25,106.299  1913  3.715  32, 75s. 1173 

1908  3,053  28.115,507  1914  3,766  34.45s, OSS 

1909  3,467  32.351,039 

In  converting  into  dollars  the  ruble  is  taken  at  its 
face  value  of  51.5  cents. 

The  quantity  of  pure  gold  reported  shows  different 
rates  of  variation  in  several  years  from  that  of  the  bullion 
delivered  to  the  laboratories.  This  was  to  be  expected. 
Thus  in  1914  there  was  an  increase  over  191.3  of  50 
poods  only  in  bullion  delivered,  but  the  increase  in  pure 
gold  was  155.325  poods.  The  recovery  of  fine  gold  by 
districts  was  as  follows  for  four  years  past,  in  poods: 

1911       1912       1913       1914 


442.025     446. S00     392.975     299.575 

214.750     273.025     288.925     132.975 

2.43S.975        2.19S.100        2,325.300        2,729.975 


Urals    

West  Siberia 
East   Siberia 

Total     3.176.350        2,917.925        3.007.200        3,162.525 

Referring  to  the  first  table,  it  will  be  seen  that  there 
was  a  decrease  in  1905,  resulting  from  the  events  follow- 
ing the  Japanese  war.  From  1906  onward  there  was  an 
increase  each  year  until  1910,  when  the  maximum  was 
reached.  In  1911  and  1912  there  was  a  decrease,  due 
to  a  limitation  of  output  in  some  districts  of  East  Siberia 
and  to  the  labor  troubles  in  the  Lena  District.  In  1913 
and  in  1914  there  were  considerable  gains.  The  returns 
received  for  1915,  though  not  quite  complete,  indicate  a 
production  about  equal  to  that  of  1914,  or  possibly  a  little 
larger. 

In  former  years  it  was  customary,  in  estimating  the 
gold  production  of  Russia,  to  add  10%  to  the  official 
reports,  to  cover  gold  not  reported  or  delivered  to  the 
official  laboratories  to  be  refined.  This  gold,  it  is  be- 
lieved, was  concealed  or  illicitly  exported,  especially  in 
East  Siberia.  If  this  rule  be  applied  to  the  production 
of  1914,  it  would  bring  the  total  up  to  $37,905,000. 
There  is  reason  to  believe,  however,  that  recent  adminis- 
trative measures  and  the  extended  operation  of  mines 
by  large  and  responsible  companies  have  reduced  con- 
siderably the  percentage  of  illicit  or  unreported  gold. 

It  is  to  be  noted  that  the  figures  above  put  the  gold 
output  of  Russia  in  recent  years  considerably  higher  than 
the  estimates  which  have   been   published   abroad.     The 


figures  here  given  are  stated  in  detail  and  appear  to  pre- 
sent the  real  production  of  the  Empire. 

The  most  important  event  of  1915  in  the  mining  in- 
dustry was  the  Congress  of  Gold  and  Platinum  Producers 
held  ai  Petrograd  in  February.  This  body  debated  many 
questions  and  recommended  several  measures.  Following 
Ibis  the  Ministry  of  Trade  and  Industry  made  a  detailed 
investigation  which  resulted  at  once  in  the  beginning  of 
the  building  of  new  roads  and  other  improvements  in 
transportation,  and  in  the  better  division  and  adjust- 
ment  of  the  mining  districts  in  Siberia. 

Other  measures  included  the  reduction  of  the  land 
tax  on  gold  fields;  permission  to  import  free  of  duty 
cyanide  of  potassium,  zinc  in  sheets  and  some  kinds  of 
machinery ;  the  prohibition  to  export  gold  abroad;  the 
establishment  of  a  special  premium  for  gold  delivered  to 
the  government;  and,  finally,  the  establishment  of  a 
permanent  committee  at  the  Ministry  of  Trade  and  In- 
dustry to  handle  matters  concerning  the  gold  industry 
and  to  investigate  its  conditions. 

ica  KL©r©si. 

According  to  an  Associated  Press  dispatch,  Oct.  1 1 . 
from  Seul,  Fin  Welhaven,  who  is  believed  to  have  been 
an  American,  has  been  killed  and  two  other  American 
mining  engineers  have  been  wounded  in  an  encounter 
with  armed  bandits,  who  ambushed  the  party  in  northern 
Korea  with  the  object  of  robbery. 

The  Americans  and  others  connected  with  the  Oriental 
Consolidated  Mining  Co.  were  returning  to  the  mine  on 
Oct.  6  carrying  $75,000  in  cash  for  operating  expenses, 
when  they  were  attacked  from  the  brush  by  nine  highway- 
men. A  policeman  and  the  Chinese  driver  of  the  wagon 
in  which  the  Americans  were  riding  were  shot  dead,  and 
Mr.  Welhaven  was  so  badly  wounded  that  he  died  the 
following  day.  Two  other  Americans  named  Williams 
and  Barstow  were  shot,  though  not  dangerously.  The 
bandits  were  driven  off  and  the  cash  saved. 

Mr.  Welhaven  was  a  brother  of  Alfred  Welhaven,  mana- 
ger of  the  Oriental  mine,  which  is  about  60  miles  from 
the  nearest  railroad.  Once  a  month  the  output  of  bullion. 
which  is  about  $150,000  is  taken  by  an  armed  bullion 
party  to  the  nearest  station  and  thence  to  the  mint  at 
Osaka,  Japan.  On  the  return  trip  the  party  usually  car- 
ries about  $;.">. 000  in  cash  for  paying  the  mine  expenses. 

Upon  communication  with  the  New  York  office  of  the 
Oriental  Consolidated  Mining  Co.,  the  report  of  the  death 
of  Mr.  Welhaven  is  confirmed,  but  no  further  information 
is  available. 

&: 

The  South  African  Diamond  Yield  for  the  first  six  months 
of  1916  is  given  in  the  July  statistical  report  of  the  Mines 
Department  of  the  Union  of  South  Africa,  quoted  in  the  "South 
African  Mining  Review."  The  total  production  of  the  Union 
is  put  at  just  over  a  million  carats,  valued  at  £2, IIS, 145.  Of 
this  the  De  Beers  Consolidated  Mines.  Ltd.,  is  responsible  for 
608,321  carats,  valued  at  £1,260,469,  while  the  alluvial  diggers 
of  Barkly  West  produced  36.811  carats,  valued  at  £231,380.  In 
the  Transvaal  the  yield  was  274,431  carats,  valued  at  £375,180. 
Of  the  latter  £111.605  was  contributed  from  a  dozen  alluvial- 
bearing  farms  in  the  Klerksdorp  district.  Mines  in  the  Pre- 
toria district,  virtually  meaning  the  Premier,  yielded  251,690 
carats,  valued  at  £261,378.  This  yield  was  almost  entirely  from 
tailings,  614,000  loads  being  washed;  the  diamondiferous 
ground  washed  up  to  the  end  of  June  being  insignificant. 
There  were  in  July  183  whites  and  2,924  natives  employed  on 
diamond  mines  in  the  Pretoria  district.  The  production  in  the 
Orange   Free   State   was  82,171    carats,   valued   at   £215.376 
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Tlhe  ]?2*©sp©c&s  fos*  thus  Metals 

The  future  becomes  somewhal  clearer,  or  seems  to.    The 

war  has  now  been  going  on  so  long  thai  economic  c Li- 

tions  arc  not  quite  so  chaotic.  The  operation  of  immuta 
ble  natural  laws  is  not  quite  bo  obscure  as  it  was  a  year 
ago.  What  will  happen  when  comes  the  greal  readjust- 
ment following  prate,  nobody  is  yet  wise  enough  to 
prophesy.  Probably  it  will  be  exactly  what  ought  to 
happen,  just  as  following  the  outbreak  of  the  war,  but 
nobody  will  have  clear  enough  perception  to  sec  it  any 
more  than  they  did  in  August,  I'.n  I.  Bui  while  the  war 
continues,  we  have  learned  certain  marks  to  go  by,  and 
that  it  will  continue  into  1911  seems  now  to  be  as  certain 
as  anything  can  be. 

The  development  of  the  war  produced  an  extraordinary 
demand  for  all  metals,  which  are  the  basis  of  nearly  all 
war  material  other  than  food  and  clothing.  The  sup- 
plies of  certain  metals,  especially  zinc,  were  cut  off  by  the 
isolation  of  Germany  and  Belgium.  The  new  demand 
.for  other  metals — such  as  aluminum — increased  to  propor- 
tions previously  unheard  of.  These  conditions  led  to 
advances  in  price  to  extravagant  figures',  in  some  instances 
to  five  times  what  -thc\   wen/  before  the  war. 

Tn  most  cases  the  shortage  of  supply  wherewith  to  meel 
the  new.  urgent  demand  was  not  due  to  scarcity  of  raw 
material,  but  rather  to  insufficiency  of  planl  for  its  con- 
version into  useful  form.  The  enormous  margins  that 
represented  premium  on  smelting  capacity  naturally 
induced  the  provision  of  new  capacity.  Thus,  aboul  a 
year  ago  the  erection  of  new  zinc  smelteries  was  proceed 
ing  fast  and  furiously.  Such  a  movement  had  a  series 
of  logical  results,  viz.:  It  created  an  increased  demand  for 
structural  material  ami  labor  and  increased  the  price  of 
them.  As  new  capacity  became  available,  their  was 
increased  demand  for  lahor  to  operate  i1  and  the  exai 
by  labor  of  higher  terms  and.  incidentally,  the  exhibition 
by  labor  of  less  efficiency.  Both  of  these  things  increased 
cost  of  production.  On  the  other  hand,  it  was  inevitable 
that  the  new  production  would  sooner  or  later  equal  the 

demand  and  that  the  price  would  decline.     Further] e, 

it  was  certain  that  in  the  end  the  industry  would  be  f id 

to  be  greatly  overbuilt,  with  a  large  amounl  of  capital 
locked  up  in  useless,plant.  Tin-  Ias1  condition  was  likely 
to  be  intensified  by  the  stimulus  given  to  the  development 

of  new  processes  resulting  in  the  permanent  relegal 

desuetude  of  some  otherwise  good  plant. 

In   the  zinc  industry   we  all    these   tl 

happen  except  the  last.  Not  vet  has  it  become  necessar) 
to  abandon  plant  to  any  great  extenl  ;  indeed,  plant  build- 
ing is  still  going  on.  We  ■  i  ially  of  the  zinc 
industry,  for  the  experience  in  it  pictures  exactly  what  is 
going  on  in  others.  The  stress  of  conditions  in  zinc  was 
more  intense  and  more  rapid  than  in  other  in 
the  world  was  suddenly  confronted  bj  a  deprivation  of  a 
large  part  of  its  supply,  which  was  not  so  with  copper  and 
lead.  We  are  now  witnessing  in  copper,  and  to  a  much  less 
extent  in  lead,  a  delayed  repetition  of  what  happened  in 


zinc.     \\  e  ma}   tl  mpl  to  forecast  their 

reasonable  confidencei 
ning  that  the  wai  to  L93 '.. 

there  |   large  demand  for  the 

metals.     Indeed,  zed  that  a 

ortion  of  I  u  production  of  copper  in   19J  V 

has  aires        «  for.      Producei 

con- 
ii  '     have  to  pa]    large  premiums  for  near-bj   i  o 

i  12  or 

L8   months  ago.      Pri  • 
ne  r<  a  plethora  of  raw  material — 

ore,  malic,  and  blister  copper — and  there  i-  ;,  Burplu 

nol  be  smelh 
is   especially   in    the    refining.     Although    new    r< 
capacity  i-  bi  ided  it  cannot  be  done  fast  enough. 

The    phem  zinc-smelting   construction 

■  cannot  be  mat.  he  com- 

plicated construction,  is  dependent  upon  electrical 
machinery,  and  the  manufacturers  of  the  latter  will  nol 
promise  delivery  inside  of  seven  months.     Yet  nothii 

certain  than  that  some  dai    the  requisite  refining 
capai  M ;  v,  ill  be  available,  stoi  I    accumulate 

and  prici  i  recede.     Even  i 

ducers  who  are  keen  on  entering  into  contracts  for  di 
nine  months  or  a  year  ahead  at  prices  materially  less  than 
the  current.    All  i  appened  in  zinc. 

The  sai  in   had.  but   with 

modifications  owing  to  peculiaritii  ad  industry. 

The  smelting  am  '  lead  is  far  more  concentrated 

than  that  of  copper  and  zinc.     The  market  is  bet! 
i/cil.  iii  that  a  large  pari  of  the  domestic  consumption 
is  filli  led  on  averag  mere 

do  ma  therefore  become  panic-stricken  with  fear  thai  the} 
may  not  get  any  lead.  If  the)  have  contracts,  they  know 
that  they  will  gel  what  the.  need  at  price.    W  e 

di si  ch  Bales  running  far  . 

have  of  copper  and  zinc.    We  have  seen  on  the  other  band. 

ad   market    fluctuating  in   moderation,  ban      J    I 
two  brief  periods  of  extravagance,  during  the  last   two 
\ears.     Nevertheless,  the  production  of  had  is  increasing 
"initiation  of  mining  and  additions  of  plant, 
ami  that  will  eventually  produce  the  same  result  a<  in 
als.     The  output  of  lead  in  Utah  and  Mis 
i   largely  during   1916. 
\  ii  kel  has  b  The  production  of 

it    J,,    North    America   is   practically   in   the  hands  of  a 

-  are  in  Canada  and  the 
States  has  caused  the  prod: 
this  metal  to  be  conducted  with  great  circum- 
spection.     Aluminum,    which    i-    also    in    the    mail 
production  of  one  company,  has  i  -■ 

of  the  demand  for  it.     ' 
this  is  probably  in  tie 
majot  \luminum  Compat 

•11 
Strenuous  efforts  to   ii 


S40 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  102,  No.  19 


being  made,  but  this  involves  more  tedious  construction 
than  even  a  copper  refinery,  including  as  it  does  both  elec- 
trical machinery  and  hydro-electric  development. 

With  some  of  the  minor  metals,  such  as  antimony  and 
tungsten,  conditions  were  simplest.  No  elaborate  plant 
for  the  beneficiation  of  their  ores  is  necessary.  They 
appreciated  greatly  in  value  at  first,  owing  to  scarcity  of 
ores,  which  was  not  due  so  much  to  the  stinginess  of 
nature  as  to  the  previous  absence  of  great  demand  for 
them.  The  first  sharp  rise  in  prices  adjusted  conditions, 
and  by  stimulating  the  production  of  ores,  reduced  the 
prices.  There  is  no  more  reason  to  anticipate  a  renewal 
of  extravagance  in  such  markets  than  there  is  in  zinc. 

However,  the  factors  that  we  have  dwelt  upon  in  this 
article  have  produced  new  conditions  in  production.  The 
cost  of  materials  and  of  labor  have  increased  enormously ; 
the  efficiency  of  labor  has  decreased.  Naturally  this  has 
been  of  the  greatest  influence  in  those  branches  of  industry 
wherein  labor  is  the  most  important  factor.  In  zinc 
smelting,  for  example,  it  is  the  all-important  factor.  No 
matter  how  good  a  plant  the  engineer  may  build,  no 
matter  how  efficiently  the  metallurgist  may  direct  it,  their 
efforts  may  be  completely  neutralized  by  bad  furnacemen. 
The  copper-smelting  furnace,  on  the  other  hand,  is  more 
completely  controlled  from  the  office.  In  general,  the 
industry  of  mining  and  smelting  copper  has  been  far 
more  highly  mechanicalized  than  other  branches  of  mining 
and  metallurgy,  barring  iron  and  steel.  This  exhibits 
itself  in  the  cost  sheets.  The  big  copper  producers  are 
showing  costs  per  pound  of  copper  but  little  higher  than 
in  normal  times.  The  zinc  producers,  whose  industry  is 
least  mechanicalized,  talk  on  the  other  hand  of  7  or  8c. 
per  lb.  being  no  better  than  5  or  5%c.  before  the  war,  and 
probably  there  is  truth  in  their  contention. 

Assuming,  then,  that  the  war  is  going  to  continue 
through  or  well  into  1917,  there  is  reason  to  anticipate  for 
the  metals  a  continued  large  demand,  which  will  be  filled 
at  gradually  diminishing  prices,  while  profits  will  contract 
even  more  sharply  than  prices,  for  the  reason  that  costs 
will  continue  to  rise.  The  copper  producers  will  probably 
be  pinched  least,  for  the  reason  already  advanced.  It  is 
conceivable  that  we  may  settle  generally  upon  a  plane  of 
price  40  or  50%  above  normal,  whereon  nobody  will  real- 
ize any  more  profit  than  he  used  to  in  normal  times,  and 
we  may  move  on  such  a  plateau  for  a  long  time  before 
the  factors  -of  further  readjustment  come  into  play. 

In  the  intoxication  of  the  moment  people  lose  sight  of 
adverse  influences  that  are  operating  even  now.  The 
American  crop  failure  has  attracted  very  little  attention, 
but  it  was  a  disaster  of  major  character  whereof  more  will 
be  heard.  The  increasing  cost  of  living,  the  unrest  of 
labor,  the  riot  of  speculation,  the  growing  extravagance 
of  the  people,  the  anchoring  of  capital  in  new  plant  which 
may  be  of  but  ephemeral  usefulness — all  these  factors  and 
others  are  operating  toward  the  natural  results. 


An  interesting  case  involving  an  ore  contract  was 
recently  decided  in  the  United  States  District  Court  for 
the  Southern  District  of  New  York,  the  Eustis  Mining 
Co.  being  the  plaintiff  and  Beer,  Sondheimer  &  Co.  the 
defendant.  The  Eustis  Mining  Co.  mines  pyrites  in 
Canada,  sells  it  to  sulphuric-acid  manufacturers  on  the 
Atlantic  Seaboard,  and  takes  hack  the  cinder,  which  it 
has  been  selling  to  Beer,  Sondheimer  &  Co.  for  smelting 


at  Norfolk,  Va.  The  contract  between  these  concerns 
contained  the  clause:  "It  has  been  agreed  between  us 
that  we  (Beer,  Sondheimer  &  Co.)  purchase  from  you 
(Eustis  Mining  Co.)  for  the  period  of  10  years  beginning 
July  1,  1914,  and  ending  July  1,  1924,  your  total  pro- 
duction of  lump  cinder  estimated  to  be  12,000  tons  per 
year,  on  the  terms  and  conditions  of  our  contract  of 
Feb.  11,  1914."  Later,  the  Eustis  Mining  Co.  tendered 
a  larger  quantity  than  12,000  tons  a  year,  which  Beer, 
Sondheimer  &  Co.  refused  to  accept,  wherefore  the  suit. 

The  controversy  hinged  upon  the  clause  herein  quoted 
and  was  reduced  to  simple  terms.  The  plaintiff  con- 
tended that  the  determinative  provision  was  "total 
production."  The  defendant  contended  that  the  words 
"estimated  to  be  12,000  tons  per  year"  was  a  determina- 
tive qualification.  The  court  decided  in  favor  of  the 
plaintiff. 

Inasmuch  as  the  case  is  going  to  be  appealed,  it  is 
useless  to  discuss  the  points  involved.  This  is  merely 
another  one  of  those  cases,  whereof  there  have  been 
several  since  the  outbreak  of  the  war,  involving  conditions 
that  were  mutually  understood  as  long  as  everything  was 
going  along  on  even  keel,  but  became  uncertain  when 
the  boat  began  to  rock.  Ore  contracts  are  apt  to  be 
rather  uncertain  documents.  The  moral  is  that  there 
should  be  greater  care  in  drawing  them  and  greater  safe- 
guarding for  both  sides  against  extraordinary  contingen- 
cies, impossible  as  they  may  appear  at  the  time  of 
contracting.  The  irregularities  resulting  from  the  war 
have  been  a  lesson  to  a  good  many  persons  in  that  respect. 

SB 

Cost  ©f  Hydls'©°]£]lec&irlc  Fowct 

A  correspondent  asks  us  to  give  the  readers  of  the 
Journal  an  explanation  of  why  hydro-electric  power  is 
relatively  so  much  cheaper  in  some  foreign  countries 
than  in  the  United  States.  In  the  United  States  there 
is  scarcely  any  hydro-electric  power  available  at  less  than 
$20  per  horsepower  per  year,  while  in  Scandinavia  there 
are  large  developments  from  which  power  is  supplied 
at  $7.50  per  horsepower  per  year  and  even  less.  He  says, 
"Is  this  owing  to  cheaper  material,  cheaper  labor,  etc., 
abroad  ?" 

Less  cost  of  construction  probably  plays  a  part,  but 
the  chief  reason  for  the  difference  is  that  in  Scandinavia 
it  has  been  possible  to  develop  water  power  from  high 
heads  and  near  points  of  use.  The  cost  of  developing 
water  power  is  greatest  when  power  is  to  be  obtained 
from  a  large  volume  of  water  at  relatively  low  head,  as 
for  example  the  power  development  from  the  Mississippi 
River  at  Keokuk,  Iowa.  The  necessity  for  erecting  a 
dam  of  enormous  size  leads  especially  to  great  capital 
outlay.  The  plant  cost  is  least  when  power  is  developed 
from  a  relatively  small  flow  of  water  from  high  head. 
When  hydro-eleetric  power  can  be  developed  close  to  its 
market,  the  cost  of  transmission  lines  also  is  less  than 
when  it  is  necessary  to  distribute  over  a  wide  area. 

In  brief,  the  chief  determinative  factor,  which  creates 
the  difference  between  water  power  at  $7.50  and  $27.50, 
is  overhead  charges ;  that  is,  principally  plant  cost  in  the 
first  place.  Norway  and  Sweden  are  not  the  only  coun- 
tries that  enjoy  very  cheap  hydro-electric  power.  There 
are  other  countries  that  possess  similar  conditions;  name- 
ly, large  volumes  of  water  at  high  head  available  close 
to  seaports. 
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The  400,000  shares  of  the  new  Tennessee  Copper  and 
Chemical  Co.  will  have  no  par  value.  Wall  Streel  accept 
such  issues  now  as  a  matter,  of  course,  says  the  Evi 
Post.  It  is  even  more  surprised  qov  when  new  companies 
tin  issue  shares  with  a  par  value  than  when  they  do  not. 
This  change  has  been  agitated  I'm'  years.  It  is  strange 
that  it  did  not  begin  to  In'  extensivelj  adopted  until  ;i 
tax  was  accidentally  laid  mi  a  percentage  of  the  par  value 
of  shares  traded  in.  Wall  Street  found  it  could  avoid  the 
tax  simply  by  removing  the  par  value,  which  was  useless 
and  misleading  anyway.  The  plan  is  now  being  adopted 
mi  its  merits.  Still,  old  habit  is  strong.  When  some  of 
I  lie  new  stock  issues  begin  to  sell  above  100,  Wall  Streel 
will  probably  talk  of  them  as  "crossing  par." 

m 

Short-measuring  gasoline  pumps,  according  to  an  in- 
vestigation by  the  Federal  Bureau  of  Standards,  are 
mulcting  motorists  of  millions  of  dollars  a  year.  In 
Illinois  alone  the  loss  is  not  less  than  $500,000  a  year. 
Tests  in  many  cities  have  confirmed  previous  conclusions, 
and  actual  tests  of  the  types  of  pumps  used  by  retailers 
at  the  bureau  here  have  shown  80%  of  them  to  give  short 
measure.  "It  is  safe  to  say,"  says  an  announcement  by 
the  bureau,  "that  in  all  localities  not  under  an  efficient 
and  competent  weights-and-measures  administration,  and 
in  a  large  majority  of  those  which  do  have  a  relatively 
competent  'administration,  the  condition  of  measuring 
pumps  is  such  that  the  motoring  public  is  being  subjected 
to  regular  and  continuous  shortage  in  its  purchases  of 
gasoline."  We  should  like  to  know  whether  this  is  another 
indictment  against  the  Standard  Oil  Co..  or  whether  it 
has  something  to  do  with  the  "New  Freedom." 

m 

The  miner  who  produces  gold  bullion  has  no  difficulty 
in  marketing  his  product.  He  deposits  it  with  the  Mint — 
or  with  the  bank,  the  express  company  or  refiner,  as 
intermediary — and  gets  his  money.  Tt  is  not  unnatural 
that  he  regards  the  disposition  of  his  copper,  lead  and 
zinc  as  being  an  equally  simple  matter  and  is  ignorant 
of  the  hard  work  of  the  experienced  and  expert  sales 
agents  two  thousand  miles  away,  who  lie  awake  of  nights 
in  studying  schemes  to  sell  advantageously  and  in  stren- 
uous competition  with  each  other  the  commodity  whose 
proceeds  must  meet  payrolls,  supply  lulls  and  dividends. 
Now  and  then  only  is  the  troubled  sale-  agent  relieved 
by  a  "sellers  marked,"  when  buyers  hunt  him  up.  Com- 
monly it  is  the  other  way.  Tt  was  the  other  way  lasi 
July  in  the  lead  market-^stran-e  as  it  may  seem  in  its 
present  strength — and  one  producer  that  obtains  a  good 
deal  of  its  supply  from  Idaho  was  very  energetic  in  cut- 
ting prices  for  the  simple  reason  that  it  wanted  to  sell 
its  lead  and  get  money  for  it.  Other  producers — not  to 
be  backward — met  the  competition,  and  the  pri  -  for  lead 
declined  rather  sharply,  with  the  leading  interest  trying 
vainly  to  stay  the  decline,  which  it  stouth  maintained  to 
be  unjustified  by  the  statistical  position.  The  idea  of 
the  selling  of  Idaho  lead  in  such  a  way  as  to  depress  the 
market  seems- to  have  been  unpopular  in  Idaho,  judging 
from  the  remarks  of  local  newspapers,  which  say  that 
it  was  all  a  lie,  anyway. 
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Judge  Min.  and  Smelt.,  s.l -  Utah  120,000 
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Missouri  Zinc  Fields,  pfd 

Nat   Zinc  and  Lead,  l.i -  Mo.  iiii««i 

New  Mil.,  q  Calif.  1  iki 

New  Jersey  Zinc U.  8  10  00            3..Vhi.<hnj 

North  Butte,  c Mont.  7.'. 

Osceola,  c                                          Mich.  .'.iki               180,750 

Pacific  Mines  Corp Calif.  01 

Pittsburgh-Idaho Ida.  ulj 

Portland,  g.  00,000 
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Vindicator,  g  Colo.  06 

Wellington  M ,g..                       Colo.  02 

West  End  Cons  Nev.  05                 B9.424 

Wolverine,  v.... Mich.  6  00 

Yellow  Aster Calif.  05                      ■',,'*»> 

Iron,  Metallurgical  and  Holding  Companies     Situation      Per  share        Total 
Am.  Smelters,  pfd   A U.S.  $1  50  1249,747 

Am    Smelt-rs.  ,,1.1    B  Ml  I  376,000 

Bcthl.  hem  m..I.  cm  i     -                   7.60             1,114,660 

Bethlehem  Steel,  pfd 1  75 

Bri.r  Hill  Steel  1   50                182,010 

Brier  Hill  Steel,  phi  1  76 

Calif,  rnia  1   M  !■'■  >      ~  '-' 

Cambria  Iron  U    -  1  '«' 

Cleveland-Cliffs,  i  -  BO  184,263 

Crucible  Steel,  i.f.l  1    -•■"• 

Domini  is  I    &  §.,  pfd  .     Can.  7  (W 

Eagle-Picher  Lead,  pfd  1  50 

Gulf    State-*    Steel.     N.    pfd  1     75 

■      Steel,    phi 

St   Mary's  Mm    I.an.l                                       Mich  -  00               320.000 

U.S.  1.75                117.250 

U.  S.  Smelting,  com                                           U.  S  1  <«> 

U.  S.  Smcltine.  ,,,  S7| 

Canadian.    Centra]     Vmrrican    and    Men- 

Situation      Per  Share        Total 

Butters  Salvador,  g  C.  A  SO  25 

Can.  Mm  Corp  1" 

Cons.  Mil 

Hollinger.g 

1  a  Rose    - 

LuckyTi  Mex.  .09 

MeKinlc.v-I)arrai!h.Savai!0,  -  Ont. 

n    y.  A-  II.  C.  A 

Nipissing,  .  .  BO 

North  Amer   Magi 

Peterson  Lais.  On  !      .        g.082 

Porcupine  Crown    s  60.000 

Standard  Silver  l.ea.l.  -  1 

TouKh-llak. -.  -  65  187 

American   and    Mexit  an   compani*  *   paid   $1,8  i 

.  r,  L915. 
The  Superior   Copper,    Arizona    < 

mercial,  A  I  and  1   termountain  were  initial 

Missouri  1  Ltd.,  payment  wa 

-  of  accumulated  back  divid 

first  ten   months   of  the  yea 
ompanies,  $] 
$57,311,67-1    in    1915;    iron,   metallurgical    and    hoi 
I,  as  against  $65,441,802  in  i 
i  i  \  in   and  Mexican  mi 

-      H,708. 


s« 


ENGINEERING   AND  MIXING  JOURNAL 


Vol.  102.  No.  19 


Personals 


B.  B.  Thayer  left  for  Montana  on  Oct.  31. 
Frank  A.   Foote  has  gone  from  Delta,  Utah,  to 

Butte,   Mont. 

H.  C.  Klaus  has  gone  from  Berkeley,  Calif.,  to 
Leadville,   Colo. 

C.  P.  Peterson,  recently  at  Sudbury,  Ont.,  is 
now  at   Duluth. 

0.  G.  Engelder  has  gone  from  Houghton,  Mich., 
to    Jerome,    Ariz. 

George  Watkin  Evans  has  returned  to  Seattle, 
Wash.,   from    Alaska 

C.  T.  Carnahan.  recently  at  Los  Angeles,  Calif., 
is  now  in  New  York. 

Allen  W.  Jackson,  recently  at  Temagami,  Ont., 
is  now  at  Buffalo,  X.  Y. 

John  Smeddle,  recently  at  Detroit,  Mich.,  is 
now    at    Oatman,    Ariz. 

Vaughan  Huneke.  recently  at  Sutter  Creek, 
Calif.,  is  now  at  Hedley,  B.  C. 

Corey  C.  Brayton.  of  San  Francisco,  has  gone 
to  Idaho  and  Utah  on  examination  work. 

Arthur  Jarman.  recently  at  the  Waihi  mine,  in 
Xew  Zealand,  is  now  at  Sunderland,  England. 

John  L.  Malm,  of  the  Malm-Wolf  Co..  Denrer, 
Colo.,  is  in  Chicago  on  professional   business. 

Fred  L.  Lowell,  deputy  mine  inspector  of  Cali- 
fornia,   is    making    an    official    visit    in    Mariposa. 

Donald  M.  Liddell  is  traveling  on  professional 
business  through  the  Illinois  and  Oklahoma  oil 
fields. 

R  E  Chase.  Jr.,  recently  at  Tacoma,  Wash., 
is  now  with  the  Chile  Exploration  Co.  at  Chuqui- 
camata,  Chile. 

R  J.  Flaherty  has  returned  from  an  explora- 
tion of  the  Hudson  Bay  region,  where  he  spent 
fifteen    months. 

F.  W.  Bradley  is  back  from  his  usual  summer 
sojourn  at  his  mines  in  Alaska,  and  is  now  at 
the  Bunker  Hill   &    Sullivan. 

R  E  Lewis,  general  superintendent  of  the  Le- 
high plant  of  the  Bethlehem  Steel  Co.,  has  been 
elected   a   director   of  the   company. 

L  D  Huntoon  recently  examined  the  Bullion 
Mine  at  Keystone,  S.  D.  He  expects  to  return 
in  the   spring  to   do   some   drilling. 

A.  G.  Burrows,  of  the  Ontario  Bureau  of  Mines, 
has  made  a  geological  examination  of  the  country 
along  the  Canadian  Northern  Ry.  in  western 
Ontario. 

J  W  Gebb.  deputy  mine  inspector  of  California, 
is  making  official  visits  in  Fresno  and  Madera 
counties,  having  recently  completed  work  in 
Nevada  County. 

Percy  E.  Hopkins,  assistant  provincial  geologist 
of  Ontario,  lias  returned  to  Toronto  after  making 
a  geological  reconnaisance  of  the  Kowkash- 
Tashota   gold  area. 

H.    Foster    Bain   has   resigned   the   editorship   of 
the    "Mining  Magazine"  of  London  ami 
succeeded  by  Edward  Walker,  previously  associate 
editor  of  the  magazine. 

Victor  Barndt.  of  Tonopah.  recently  visited 
San  Francisco  on  business  connected  with  the 
installation  of  the  Solvay  process  on  the  Pacific 
Borax   Co.    lands    at    Searles    Lake.    Calif. 

G.  Chester  Brown,  deputy  mine  inspector  of 
California,  his  completed  official  visits  in  Plumas 
County  g  itting  out  just  ahead  of  the  first  heavy 
snow, 'and  is  now  working  in  the  Oroville  region. 

Frank  H.  Sistermans.  of  EI  Paso.  Tex.,  is  leav- 
ing for  the  southern  part  of  Mexico  on  behalf 
of  Eastern  interests  and  is  expected  to  be  gone 
some  three  weeks,  after  which  he  will  return  to 
his   headquarters    in    El    Paso. 

W.  H.  Bischoff.  recently  at  the  Saucon  Works 
of  the  Bethlehem  Steel  Co..  his  resigned  to  become 
superintendent  of  coke  ovens,  blast   fun.  i 

openhearth  furnaces  of  the  Dominion  Iron  and 
Steel  Co.,   Sydney.   Nova   Scotia. 

j.  M.  Nelson,  formerly  with  the  Algomah  Steel 
Co.,  Sault  Ste.  Marie,  Ont.,  has  been  appointed 
superintendent  of  the  openhearth  department  Xo. 
2  Saucon  plant  of  the  Bethlehem  Steel  Co.,  in 
place    of    W.    H.    Bischoff,    resigned. 

M.  Morino.  engineer  Imperial  Steel  Works, 
Japan,  is  now  in  this  country  to  spend  a  few 
weeks  visiting  steel  mills  and  other  industrial 
establishments.  He  is  on  his  way  from  London 
to  Tokio,  and  leaves  for  Japan  from  the  Pacific 
Coast    on   Xov.    24. 

Francis  P.  Sinn,  of  the  Xew  Jersey  Zinc  Co.. 
Palmerton,  Penn.,  has  been  elected  one  of  the 
directors  of  the  Xational  Safety  Council,  which 
recently  held  its  fifth  annual  meeting  in  Detre.it. 
The  organization  has  created  a  new  section, 
having  to  do  with  safety  in  copper,  lead  and 
zinc  smelting. 

C.  S.  Rice,  chief  mining  engineer,  and  H.  M. 
Wolflin,  mining  engineer,  in  charge  of  the  Pitts- 
burg station  of  the  LT.  S.  Bureau  of  Mines,  are 
in  San  Francisco  on  a  professional  visit  respect- 
ing the  appointment  of  a  chief  mine  inspector 
.if  California  to  succeed  Edwin  Higgins,  whose 
resignation  takes  effect  at  the  end  of  October. 

Edwin  Higgins,  chief  mine  inspector  of  Cali- 
fornia, has  returned  to  San  Francisco  from  an 
extensive  visit  in  Nevada  County.  This  is  his 
last    official    visit    as    inspector.      On    Xov.    1    he 


entered  upon  the  duties  of  sanitary  engineer  in 
the  employ  of  the  large  mines  in  the  Mother  Lode 
region,  the  Empire  at  Grass  Valley  and  others. 

Charles  A.  Lemmon  has  been  appointed  assistant 
to  Frederick  Laist.  general  manager  of  the  Ana- 
conda Copper  Mining  Co.'s  metallurgical  enter- 
prises. He  will  have  charge  of  all  the  company's 
interests  in  Anaconda,  outside  the  reduction  work 
and  the  foundry,  the  last  named  remaining  under 
the  guidance  of  Chief  Engineer  Wallace  X.  Tanner. 
Mr.  Lemmon  has  been  in  the  company's  employ  for 
many  years  as  a  civil  engineer. 

Elliot  C.  Bacon  and  S.  W.  Eccles  resigned  as 
directors  at  a  recent  meeting  of  the  Kennecott 
Copiier  Corporation  and  John  N.  Steele  as  direc- 
tor and  member  of  the  executive  committee.  Their 
places  were  filled  bv  the  election  of  William  C. 
Pctter.  H.  F.  Guggenheim  and  E.  A.  Guggenheim 
as  directors,  and  William  C.  Potter  as  a  member 
of  the  executive  committee.  Mr.  Potter  was  also 
elected   chairman   of  the  board  of  directors. 

E.  C.  Hutchinson,  president  and  general  man- 
ager of  the  Kennedy  Mining  and  Milling  Co.,  and 
Henry  Malloch.  manager  of  the  South  Eureka 
and  Oneida  mines,  have  been  almost  constantly 
at  the  properties  in  Amador  County,  California, 
during  the  idle  period  brought  on  by  the  labor 
strike.  Managers  of  other  Mother  Lode  mines 
affected  by  the  strike  are  residents  of  the  county 
or  spend  most  of  their  time  at  the  mines  while 
in   operation. 

Edward  B.  Durham  has  been  supervising  the 
transfer  of  an  aerial  tramway  from  the  U  S. 
Mines  at  Bingham.  Utah,  to  the  Stowell  mine, 
near  Kennett.  Calif ,  for  the  Mammoth  Copper 
Mining  Co.  The  work  included  the  dismantling 
and  shipping  of  100  tons  of  machinery  and  cables, 
the  designing  of  new  parts  and  new  structures 
to  suit  the  new  site,  the  framing  and  erecting 
of  150,000  ft.  of  timber  for  towers  and  stations. 
tie-  Installing  of  the  machinery  and  the  starting 
of     the    plant     in    operation. 

At  meetings  of  the  Braden  Copper  Co.  and 
Braden  Copper  Mines  Co.,  s.  R.  Guggenheim, 
.Miiny  Guggenheim,  E.  L.  Xewhouse,  J.  E.  Bam- 
berger, Karl  Eilers.  Eugene  Meyer.  Jr..  L.  Fred- 
erick and  G.  F.  Hilton  resigned  as  directors.  The 
vacancies  were  filled  bv  the  election  of  H.  F.  Gug- 
genheim. E.  A.  Guggenheim,  H.  O.  Havemeyer. 
Stephen  Birch.  William  Pierson  Hamilton.  Thomas 
Cochran,  Seward  Prosser.  S.  S.  Sorensen.  and 
Samuel  J.  Clarke.  William  C.  Potter  was  elected 
president  and  Stephen  Birch  and  William  Pier- 
son  Hamilton  vice-presidents. 


New  Patents 


Obituary 


Prof.  F.  H.  Robinson,  for  more  than  a  quarter 
of  a  century  head  of  the  civil  engineering  de- 
partment of  Delaware  College,  died  Oct.  17  at  his 
home  in  Wilmington,  Del.,  nged  66  years.  He 
resigned  last  spring  and  in  June  was  elected 
professor  emeritus.  S<>nu-  years  ago  he  was  con- 
nected with  the  Ed^e  Moor  Iron  Works  and  was 
also  at  one  time  engaged  in  the  engineering  busi- 
ness in  Wilmington,  being  a  member  of  the  firm 
of    Canby    &    Robinson. 


Societies 


American    Chemical    Society — At    a    meeting    of 

the  New  York  Section,  which  will  be  held  at  the 
Chemists'  Club,  r,n  E.  41st  St.,  New  York.  Nov.  10, 
the  public  at  large  are  invited.  The  program  of 
this  meeting  will  be  on  the  relation  of  the  chem- 
ist to  our  public  welfare.  The  first  paper  will 
consist  of  a  discussion  of  "The  General  Problem 
of  Public  Service  Training,"  which  will  be  handled 
by  Prof.  Charles  A.  Beard,  of  Columbia  University, 
and  of  the  Training  School  for  Public  Service. 
"The  Status  and  Compensation  of  the  Chemist  in 
Public  Service"  will  be  the  next  paper,  which 
will  be  presented  bv  Prof.  Frederick  E.  Breithut, 
of  the  College  of  the  City  of  New  York.  Prof. 
Breithut,  for  a  number  of  years,  has  made  a 
study  of  the  conditions  existing  in  our  manufac- 
turing enterprises  and  will  bring  home  very  forci- 
bly the  importance  of  the  chemist  in  public  service. 
The  third  paper  of  the  evening  is  "The  Chemist 
in  Public  Service."  This  paper  will  be  given 
by  Dr.  Harvey  W.  Wiley,  formerly  chief  chemist. 
Bureau  of  Chemistry.  I*.  S.  Department  of  Agri- 
culture. The  title  of  the  final  paper  of  the  evening 
will  be  "The  Chemist  in  the  Service  of  New  York 
City,"  by  Dr.  Otto  H.  Klein,  director.  Central 
Testing  Laboratory.  Dr.  Klein's  address  will  be  of 
great  interest  to  people  who  do  not  realize  to 
wfc  t  extent  chemistry  is  entering  into  the  control 
and   government   of   the    city. 


Industrial  News 


The  Carbo  Corporation  has  removed  its  principal 
office  to  the  factory  at  Chicago  Heights,  111. 

Lawrence  E.  Coffin,  manufacturers'  agent,  303 
Jefferson  County  Bank  BIdg..  Birmingham,  Ala., 
has  been  appointed  agent  for  the  Highland  Chem- 
ical Co.,  the  Flood  City  Mfg.  Co  and  the  Dervar 
Mfg.  Co. 


United  States  patent  specifications  listed  below 
may  be  obtained  from  "The  Engineering  and 
Mining  Journal"  at  25c.  each.  British  patents 
are  supplied  at  40c.  each. 

Cyaniding  Tower.  Albert  F.  Tanner,  Greenfield, 
Wis.,  assignor  to  Ideal  Continuous  Cyaniding 
Process  Co.,  Davenport,  Iowa.  (U.  S.  Xo.  1,201,- 
3S6;   Oct.    17,    1916.) 

Drill  Extractor.  Harvey  Keith  MacKenzie. 
Kimlierley,  B.  C.  (U.  S.  Xo!  1,2(12.531  ;  Oct.  24. 
1916.) 

Drilling— Throttle-Valve  for  Rock-Drilling  En- 
gines. Charles  C.  Hansen,  Easton,  Penn.,  assignor 
to  Ingersoll-Rand  Co.,  Jersey  City,  X.  J.  (U.  S. 
No.    1,201,724;   Oct.    17,    1916.) 

Electro-Amalgamating  Machine.  John  Ogden, 
Philadelphia,  Penn.  (U.  S.  Xo.  1,202,006;  Oct. 
17,  1916.) 

Filtering  Belt.  John  M.  Callow.  Salt  Lake  City. 
Utah,  assignor  to  the  General  Engineering  Co., 
Salt  Lake  City,  Utah.  (U.  S.  Xo.  1,201,021; 
Oct.   10,  1916.) 

Flotation — Apparatus  for  Concentrating  Ores. 
John  M.  Callow,  Salt  Lake  City,  It. ill.  assignor  to 
Mi  tils  Recovery  Co..  Augusta,  Me.  (U.  S.  No 
1,201,934  :  Oct.    17.    1 

Hydrometallurgy  of  Copper.  Edward  Ray  Weid- 
lein,  Thompson.  Xev  .  assignor  to  Metals  nYseateii 
Co.,  New  York.  X.  Y.  (TJ.  S.  Xo.  1,201,899;  Oct. 
17.   1916  I 

Signaling — Improvements  in  Mine-Shaft  Sig- 
naling Apparatus.  It.  S.  Scott  and  J.  Wheatlev, 
Dcwsbury,  Eng.      (Brit.  Xo.   3,393  of  1915  I 

Slag  Pocket  for  Furnaces.  Ernest  H  Holz- 
worth,  Lowellville,  Ohio.  (U.  S.  Xo.  1,200,839; 
Oct.   10.   1916  I 

Sulphur  Recovery  —  Process  for  Recovering 
Elemental  Sulphur  From  Sulphur  Gases.  W.  F. 
Lamoreaux  and  C.  W.  Renwick,  Isabella,  Tenn. 
(Brit.   Xo.  2,834  of  1915.) 

Sulphuric  Acid — Improvements  in  the  Process 
of  Recovering.  Sulphuric  Acid  From  tile  Waste 
Acid  of  Petroleum  Factories.  V.  C.  Coster  van 
Yon rh. ait.  Holland.      (Brit.  Xo.  12.303  of  1915.) 

Tunneling  Machine.  Olin  S.  Proctor,  New 
York,  X.  Y.,  assignor  to  the  Rock  Tunnelling 
Machine  Co..  Inc..  Xew  Y'ork.  X.  Y'.  (U.  S.  Xo. 
1,201,097;   Oct.    10,    1916.) 

Tuyere.  Harry  E.  Zeigler.  Carlisle,  Penn.. 
assignor  of  one-third  to  John  H.  Rupert  and 
one-third  to  Benjamin  H.  Snyder,  Carlisle,  Penn. 
(TJ     S     Xo.    1,201,130;  Oct.    10,   1916.) 

Sintering  Machine.  Sophus  P.  C.  Borson, 
Salida.  Colo.      (TJ.  S.  Xo.  1,199.962;  Oct.  3.  1916.) 

Zinc-Gold  Slimes— Improvements  in  the  Treat- 
ment of  Zinc-Gold  Slimes.  J.  Penhale,  Johannes- 
burg, Transvaal,  So.  Afr.  (Brit.  Xo.  14,921 
Of    19! 5  I 


Assessments 


Company 

Delinq 

Sale 

Ami 

Oct     2' 

Nov 

15 

SO.  03 

Ancles,  Xev 

Oct.    11 

Xov 

1 

0.02 

Bis  Cottonwood,  Utah 

Nov.    6 

Xov 

21 

0.01 

Blue  Bell.  Ida 

Oct.      9 

\'..\ 

9 

II   1102 

Blue  Bull.  Xev 

Oct.    10 

Xov 

20 

(I   01 

Blue  Star.  Ida 

•Sept     25 

Xov 

21 

0  02 

Cedar  Creek.  Ida 

(let      2? 

Nov 

23 

0.01 

Chief  Cons   Ext  ,  Vtah 

(let       111 

X..\ 

1 

n  no2 

Cohinilius-Rexall,  Vtah 

Oct.    27 

Xov 

17 

0  02 

Conlldence  silver,  Xev 

Nov.      s 

Xov 

29 

0.10 

Cornet,  Ida 

1  let      20 

Nov 

2(1 

(1   (10075 

Consolidated  Imperial,  Xev 

Oct.    25 

N:..v 

IS 

0  01 

Demijohn.  Utah 

Oct.     21 

Nov 

in 

0  005 

Dlam.  Blk  .  Botle.  Xev        ... 

Oct.     12 

Nov 

is 

0  01 

Diamonrtheld  Bl'fc  B'tte.  Xev. 

Oct.     12 

Xov 

is 

(1  (11 

Duluth.  Ida 

Oct.     IS 

Nov 

18 

0  001 

Eagle  Mountain.  Ida 

Oct.      2 

Xov 

4 

0   001 

Oct.     16 

Nov 

18 

o  001 

Emerald.  Utah 

Xov.  15 

Dec 

0  001 

Knterprise,  Ida 

.n,       |  ■ . 

Xov 

20 

0  002 

Four  Timber,  Ida 

Oct.      1 

Xov 

0.002 

Friend,  Ida 

oi..      21 

Xov 

24 

ii    iii, 2 

Giant.  Ida 

Oct.      5 

Xov 

9 

0  003 

Hale  and  Xorcross,  Xev 

Xov.     8 

Nov 

2" 

(1   (13 

Idaho  &  L.  A..  Ida 

Oct.     16 

Nov 

17 

II   1105 

Idaho  Mnnt,  Ida 

Oct.    30 

Nov 

IS 

0  002 

Oct.      7 

Nov 

0  005 

I.ehl  Tlntir,  Utah 

Xov.     S 

Dec 

2 

II   0(125 

Manhattan  Cons.,  Xev.  .  . 

Oct.      9 

Xov 

0  01 

Military,  Ida 

Oct .     25 

Xov 

25 

II   110025 

Mineral  Range  Gold,  Utah 

net.    in 

Nov 

8 

0  005 

Monarrh-Pgh.,  Xev 

ort.    23 

Xov 

0  01 

Murray  Copper,  Utah 

Oct.      9 

Nov 

s 

o  ofli 

Xalldriver.  Utah 

Xov.     4 

Dec. 

4 

0  01 

Native  Silver,  Mont 

Oct.      2 

Xov 

A 

II    11  15 

Xinemile.  Ida 

Nov.     2 

Xov 

17 

11   0015 

Nonpareil.  Ida 

Oct.    23 

Xov 

0  001 

North  Clitt.  Utah 

net       10 

Nov 

3 

0  01 

North  Franklin.  Ida 

June  19 

Nov 

23 

0  005 

North  Tintie,  Utah 

Ort.    10 

Nov 

1 

0  002 

Ophir,  Nev   

■let.    25 

Xov 

IS 

0.05 

Raven.  Ida 

(  let      23 
Oct.    30 

Nov 
Xov 

20 
M 

0  001 

See    Belcher  &  Midas.  Nev. 

O  02 

Senna,  Utah 

NOV.     4 

Ort       12 
Oct.     21 
Oet         2 

Xov 
Nov 
Xov 
X'ov 

23 
2 

21 
2 

0.005 

0.10 

Stiver  Mt  .  Ida. .  .  . 

O  002 

Spearhead,  Nev 

11   (II 

Tobar,  Utah     

Xov.     2 
Ort.    12 

Xov 
Nov 

23 

13 

0  002 

Tyler.  Ida 

0  0015 

Utah  Arizona,  Ariz 

Oct     31 

Xov 

25 

0  005 

Utah  Metals.  Utah 

Oet       23 
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SAN   FRANCISCO— Oct.  28 
Petroleum    Production    in   California   in   Septem 
ber    totaled    7,965,420    bbl,     Shipments    from    the 
fields  totaled  ;i.2H.:!.".S  bid.     Crude  stocks  .,,   Sept 
SI  aggregated  48.4ii!i.'jri7   bbl.      I'rudiicin 
11    Holds   totaled   T.iTii.   .it'   which    1,859    were    in 
Kern    River    and    1,659    in    Midway-Sunset      All 
other  fields  had  less  than   1,000   wells.     Coallnga 
had   925,   Los   Angeles   and   Salt    Lake 
Whlttler-Fullerton,    647;    the    other    6    fields    had 
less  than  500  each. 

First  Snow  of  the  Present  Season  fell  in  the 
Sierras  it  the  beginning  of  October.  The  first  pre- 
cipitation was  light  on  the  ranges  east  and  wesl 
of  the  Sierras,  followed  by  nun  and  wind  and 
extreme  cold.  Then  a  heavier  snow  fell  in  all 
the  Sierra  region  and  actual  winter  weather  set 
in  a  month  earlier  than  is  usual  in  California. 
Light  snow,  followed  by  bright  days  and  delight- 
ful traveling  weather,  is  common  in  earlj  October. 
The  mines  take  advantage  of  October  to  put  in 
their  late  supplies,  make  a  general  cleanup  about 
tlie  surface  plants  and  set  everything  In  order 
for  the  winter.  During  the  past  month  of  October, 
both  the  miners  and  the  cattlemen  believed  there 
would  he  fine  weather  following  the  first  flurry 
of  snow.  But  the  storm  gave  them  no  time  for 
leisurely  movement.  Large  amounts  of  mine  sup- 
plies were  stalled  and  thousands  of  cattle  and 
horses  were  snowed  In  and  many  of  them  per- 
ished. Some  compensation  is  found  in  the  fact 
that  an  unusually  large  amount  of  snow  packed 
into  the  gulches  and  canons  will  provide  water 
for  power  and  other  mining  and  agricultural  pur- 
poses in  the   summer. 

Randsburg  is  Recovering  from  the  slump  in  gold 
mining,  which  followed  the  recent  boom  in  tung- 
sten when  the  three  camps  of  Randsburg,  Jo- 
hannesburg and  Atoiia  had  an  Influx  of  additional 
population  that  totaled  nearly  3,000,  two-thirds 
of  whom  were  settled  in  and  about  Atoiia.  New 
dwelling  houses  were  built  in  both  Atoiia  and 
Randsburg  and  hundreds  of  tents  were  pitched 
between  and  along  the  line  of  the  scheelite  de- 
posits. Everyone  was  apparently  making  money, 
but  only  apparently.  Everyone  was  busj  and  a 
few  made  a  great  deal  of  money,  in  comparison 
to  the  amounts  invested  and  the  labor  performed. 
Three  men  made  approximately  $100,000  each. 
Others  went  broke.  Numerous  owners  of  tung- 
sten ground  are  holding  on  until  the  industry 
becomes  settled,  and  the  prospects  are  good  for 
reasonable  profit  upon  development  and  opera- 
tion.  The  decline  in  price  »f  tungsten  from  $75 
to  $30  and  the  dullness  of  the  market  made  the 
business  unattractive  and  when  the  price  wenl 
below  $30.  even  high-graders  and  ore  thieves, 
who  flourished  for  a  while  and  helped  to  keep 
the  camps  wide  open,  vamosed.  During  the  pe- 
riod of  the  tungsten  boom  the  gold  miners  and 
leasers,  and  even  owners,  neglected  the  Hold  mines. 
And  when  the  bottom  dropped  out.  the  more  in- 
dustrious got  back  to  work  and  the  prospects  are 
fair  for  the  reopening  of  the  gold  properties  and 
maintaining  the  reputation  of  Randsburg  as  the 
greatest  gold  camp  in  southern  California.  The 
Yellow  Aster,  of  course,  was  unaffected  by  the 
tungsten  boom.  The  Atoiia  Mining  Co.  was 
greatly  benefited,  and  even  since  the  slump  has 
been  running  the  mill  one  8-hr.  shift  in  21  hr. 
and  sinking  a  new  shaft.  There  are  still  a  few- 
individual  miners  producing  tungsten.  So  alto- 
gether the  region  is  still  alive  and  on  the  map. 
Mother  Lode  Striking  Miners  in  Amador  County 
are  still  out  and  are  likely  to  remain  so  awhile. 
Unwarranted  disturbance  and  effort 
one  of  the  engineers  of  the  South  Eureka  from 
going  to  his  work  have  deprived  tin  strikers  of 
what  little  sympathy  the*-  had  from  the  public 
and  the  newspapers.  Injunctions  were  granted  by 
the  U.  S.  District  Court  at  San  Francisco  against 
28  of  the  strikers,  enjoining  them  from  committing 
violence  and  interfering  with  men  desirous  of 
resuming  work  in  the  Argonaut,  Kennedy,  South 
Eureka,  Central  Eureka.  Bunker  Hill  and  Fre- 
mont mines.  John  A.  Kelly,  de] 
commissioner  and  former  president  oi  the  San 
Francisco  Labor  Council  and  member  of  the  Ma- 
chinists' Union  of  San  Francisco,  was  ordered 
to  show  cause  why  he  should  not  be  enjoined  from 
interfering  with  the  operation  of  the  mines.  The 
mine  owners  and  operators  have  given  out  no 
statements  for  publicity  regardit 
status  of  the  strike  or  their  attitude  toward  tin- 
strikers  and  other  miners  But  it  is 
not  at  all  improbable  that  all  of  the  mini 
down  would  begin  operating  immediately  if  the 
miners  who  were  not  responsible  for.  and  not 
directly  engaged  in  the  strike,  would  make  appli- 
cation for  work.  There  is  one  thing  unite  cer- 
tain, that  the  demand  made  by  the  strikers  will 
not  be  granted.  It  is  stated  on  fairly  good  au- 
thority, but  the  statement  has  not  been  admitted 
by   the  mine  owners,  that  it  was  the  intention  of 


the    owners    and   o]    i 

In   January.    1917       On 

mind   In   connection    with    the   refu 

a    present   demand   for 

these  mines  bag  with 

Ing  Improvements  foi  the  bi  tterm 
Hon   ot   the  men   and  fot 

oi  the  property  This  means  a  larger  total  num- 
ber of  nun  to  be  emplc 

proti  ctlon     and     ■  .1  the    men 

thi  in  wives.     But   many  of  the  men  wl 

about     the    strike    are     no 

anything  that   is   done   foi    thi  It    b  i    ft)   or  that 

leads    to     the    llOJ  mi  nl     ol     additional     men.       It 

is  claimed  by  the  strikers  that  thej  d t  de- 
mand ii  cognition  of  the    , 

asking  fin-  a  meeting  oi  mini  owners  with  the 
union  tm-  the  purpose  ol   i ti  it 

mandlng   that   no   dj  » ,  |  n n  ,wn    whi  a 

members  of  the  union  reporl  for  work  While 
there  is  no  chance  that   the  employe] 

lllze    the    union    as   an    organization.    II,.  v     will    not 

n  lect    no  ii    win.   belong    to   thi 

their  action  not  only   In   the   presi  nl   troubli    but 

their   position  prior  to   ih  ■  sn  Ik 

In    other    words,    it    is    well    und.-is: I    that    the 

mine  owners  and  operators   on   the    Mother   Lode 
in     Amador    County     will     not     permil     any     labor 
union  or  any  set  of  men  to  conduct  their  bu  In 
for    them. 

BUTTE— Oct.    28 

Davis-Daly  Will  Break  Even  on  operations  for 
the  current  quarter.  Tin-  previous  quarter  showed 
the  usual  deficit,  amounting  to  $8,117  The  man- 
agement hopes  to  have  the  nevi 
in  place  by  the  first  of  the  year,  when  the  out- 
put may  be  doubled. 

North  Butte  Property  looks  better  todaj  than 
it   has  in   some   years,     :  orebodles 

have  been  opened  in  the  northern   section   ol    the 

property    and   ■   vain   Is   yielding   on 

10%  copper  and  Mil  oz.  silver  to  the  ton.  Fair 
progress  is  also  bring  made  in  the  development 
work  on  the  east  side  properties  owned  I, ]  U 
pany,  and  the  discovery  of  a  large  vein  of  sul- 
phide ore  In  adjoining  property  Is  considered  one 
nf    tin     very    hopeful    indications. 

Anaconda  Zinc  Plant  at  Great  Falls  far  ex- 
ceeds   In    its    results    the    estimated    capacity.      Two 

of  the  flve  units  have  been  In  operation  for  some 

time.  They  were  built  for  a  tlnnli-th-.il  output 
.a  50  tuns  of  zinc  per  day.  hut  the  actual  output 
has  been  till  tons  for  tin-  two  units,  and  have 
been      working     with      entire     satisfaction 

has  been  an  unexpected  delay  in  the  delivery 
of  some  of  the  heavy  electrical  machinery,  bul 
the  manufacturers  have  promised  to  hurry  the 
work  and  it  expected  tliat  the  entire  plant  will  be 
equipped  and  in  operation  by  the  first  of  the  com- 
ing  year. 

A    Road   from    Darby   to    Mineral    Hill    Is  being 
urged    for    the    Mineral    Hill    District    ol 
County.       Under     leadership     of     I.     Freimuth,    of 
Dulutii.   efforts  are   being   made    ii 
officials  to  put  county   road  Into  shape  for  motor- 
truck  transportation   to   permit    i 
tation  "f  many   promising  mines   in   that   district. 
Mr.    Freimuth  and  associates   have   developed  the 
Lent  mine,  near  Alta,  to  a   point   when 
,  pi  i  or,-  in,,\  be  started 
ndition.     It  is  planed  to  build 
trator   at   the   mine  to   treat   the    ' 
of  which,  it  Is  reported,  large  b  d 
opened  up.    All  this  is  dependent  on  tin-  building 
of   the    road,    as    without    satlsfad 
tlon    facilities   tin-   working   of   tin-   mines   in   the 
district  would  not  be  profitable. 

Butte  4  Superior  Production  of  mine  and  mill 
for  the  first  half  nf  Octobei  i  considerably  larger 
than   for  the  corre  riod   in   September. 

[f    iln-    I.,st     half    .it     Hi,      in,,:.;!,     ,:, 

showing,  He-  tm. 'i  ne,  unl  of  oi 
the  Bi  ickrock  for  October  will  n 
as  against  a   tonnage  of  50,150   tons   in   S 

n traies   record   will   piss  the   15 
mark    as   a  r.   while 

the    production    of    zinc    In  will    go 

above    16,000,000    lb 

0    lb.    last    month       W  irk     m    - 
shaft,    the    smaller    of    the    new 
suspended      This  shaft   i  pth  from  the  sur- 

75   ft.    and    it    also    has    ". 

I!  I      i     ■ 

there    will    depend    on     tl 
When  add 

additional   raising   will    be 
shaft,   the   large   new    one, 
ment.      It    is    completely    timbered    to    tl 
ft.    level    and    is    being    u 
for  the  lowering  and  ralsl 

It  will  probably   be    I    ,  «    equip- 

ment Is  on  the  ground  ai  dling  it 

begun. 


In    Elkhorn    Mining    Ditto  I 

■ 

,    ol    main    ol    ■ 

Ml..  Ih  I 

I 

to   contain  I      quanti- 

ties   of    gold        At    tin-    It  pr.,p.  r- 

tles,    a     III      lamp    mill     will     I 

power   within    a 

where  big 

I    out        It    Is    n - 
t  the  old  Elkhorn  mine  and  Ih 
tailings  dumps,  comprislni 
from  S-j   10  to  Walker 

- 

At    tin-    F.lkhi. iii- 
'ii.  nl   wok  Is  under  way. 

;  .-      copper      At   thi    t 
Elkhorn   Q 

Ing  nude 
the  Intro- 
,   into   tin-   cunp   i  |  iwer. 

Results  of  "Safety-First"  Work  in    Butte   Mine* 

are  em rogtni  .nl  in  the  minis 

of   the   Anacond  i    ■ 

August    n  '  [nee   tin    Inaugui 

this  work       Ol    ti, 

have   a   single   accldenl      For   a   total   number  of 

Xi.      Notwithstanding    tin     fact    that    21    men    were 
suffocated  in   the   Pennsylvania   mine  fit 
24,  a  redui 

during    tin-    first    half    of 

i Hue   nl    tin    chief   rea    mi   foi    U 

tion  is  the  fact  thai   Ih 

oi    the   various   mines   are   in   I 

with  the  officials  ot  the  "safety-first"  d 

and   are    making    constant    efforts    !<■    •■! 

men    under    their    supervision    in    takln. 

as     well     as     of     their     fello*      • 

1  I.,  do   things   ' 

■     the    easiest    way,    as    was    the    practice 

'he    result    that    as    much    work    Is 

lied    with    a    minimum    of   accidents. 

GARY.    IND.— Oct.    28 

The    New    $5,000,000   Tinplate    Mill    turned   out 

it,,   first    product  -en   wis 

begun    on.  D  I 

Donora  construi  I 

SALT   LAKE   CITY— Oct.  27 

Utah    Copper  Stock   at  $100.50.   as   recorded  by 

New     y,,i  i  high-price 

■     $1    per 

share,    lie 

there    till    1915    when    - 
share  was  paid      In   1916  the  dividend  I-   - 

' 

on     1,624,490    shi  I  Ibutions 

markable 

The    Utah    Apex    Mining   Co..    of    Bingham,    re- 

eelltlv    tiled   an    answer   to   the   suit 
il     by    the    Utah     1. 

tiff    alleged    that    the    defendant 

'.anna  ami  Venice  North  Exten- 
sion lode  mining  claims,  and  extracted  ore  i.,  the 
value    "t    $10,000.      The    answer   denies    ihat    the 

r  wrongfully  el 
property  or  that   It   has  i 

I  <  rty   ot   the   plaintiff,  or 

Utah   Agricultural   College   Experiments 

potash    ill    conimerel.il    quantity    rrom    thi 
sage     brush     hav. 

n    earned    on    under    the 

-  r      Experiments  are 

to    275    He    of    potassium    salt.      There    I 

i,   In   ibis 

American    Fork    District    Mines 

ntei    are  :  The   |- 
Dutchman,  1">  men  ;  Miller  Hill  El 

Cold   Hill.    ' 

Tower  Un- 
tie,   which    will 
both  mine  and  mill.     Teli 
been    mail-' 
activity  in  the  camp  than 
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DULUTH.  MINN.— Oct.  30 
Oliver  Iron  Mining  Co.  has  announced  that  the 
Missabe  Mountain  property  at  Virginia  will  be 
stripped  immediately.  Fee  to  this  prnpertv  is 
owned  by  the  State  of  Minnesota.  While  the 
area  is  160  acres,  only  80  are  underlain  by  ore. 
Northern  Pacific  Ry.  will  build  a  60.0-ft.  addi- 
tion to  its  dock  at  Superior,  Wis.  The  addition 
will  be  constructed  of  steel  and  concrete.  The 
ore  yards  adjacent  to  the  dock  will  also  be  en- 
larged. The  dock,  which  receives  only  Cuyuna 
Range  ore,  will  handle  about  400,000  tons  this 
season  but  anticipates  shipments  of  at  least  1,000,- 
000  tons  next  year. 

SPOKANE,  WASH.— Oct.  28 
Snowstorm  Mines  Construction  Work  and  de- 
velopment is  inducing  activity  among  other  com- 
panies operating  in  the  region  surrounding  Troy, 
Mont.  The  district  is  reported  to  be  the  center 
of  greater  operations  than  at  any  time  in  its 
history.  A  large  number  of  men  are  employed 
at  the  different  properties  and  supplies  and  equip- 
ment are  being  sent  in  by  the  train  load.  The 
attention  of  investors  is  being  attracted  to  the 
district,  and  engineers  are  scouring  the  country 
in  search  of  promising  holdings  for  sale.  The 
Togo  company,  Ralph  Smith  and  Robert  Larter, 
owners,  has  started  a  tunnel  now  in  200  ft.. 
and  will  be  continued  600  ft.  to  reach  an  orebody 
that  is  2  ft.  wide  at  the  surface  and  contains 
high-grade  silver-lead  ore  and  no  zinc.  Some 
of  the  ore  runs  400  oz.  silver  to  the  ton.  The 
construction  of  a  flume  to  carry  water  to  drive 
a  compressor  is  nearly  completed.  Cabins  and 
a  road  are  being  built  by  the  L.  &  V.  Mining 
Co.,  a  Spokane  corporation,  in  preparation  for 
development  throughout  the  winter.  The  property 
is  a  northerly  extension  of  the  vein  system  of 
the  Big  Eight,  owned  by  Harry  L.  Day,  of  Wal- 
lace, and  of  the  Snowstorm.  The  Silver  Tip 
company,  owned  by  Bobbins  &  Wright,  of  Spokane, 
has  let  a  $9,000  contract  for  900  ft.  of  cross- 
cutting  that  is  expected  to  reach  the  vein  at  a 
depth  of  600  ft.  The  shoot  contains  silver,  lead 
and  zinc.  J.  H.  Ehlers,  identified  with  the  Syl- 
vanite,  a  gold  property.  20  mi.  north  of  Troy, 
reports  that  operations  to  he  started  this  tall  will 
proceed  through  the  winter.  The  company  has 
ordered  a  carload  of  horses  to  haul  lumber  for 
the  establishment  of  a  large  camp.  Winter 
quarters  have  been  completed  by  the  Montana 
Morning,  and  drifting  is  in  progress.  The  prop- 
erty    is    comprised    of     12     claims,    traversed    by 


three  parallel  leads  opened  by  several  hundred 
feet  of  tunnel  and  two  shafts.  All  of  the  veins 
show  good  assays  in  silver,  lead  and  zinc.  De- 
velopment  is  being  directed  by  William  Hogan. 
of  Spokane,  who,  with  Bud  Woods,  of  Troy,  is 
ih  chiel  owner.  The  Snowstorm  railroad  crosses 
the  north  end  of  the  group. 

PHILADELPHIA.  PENN.— Oct.  30 
Wharton  St3el  Co.  Iron  Ore  Tract— about  5,000 
acres  at  Wharton.  X.  J.— is  reported  by  the  ••.New- 
York  Times"  bought  by  J.  Leonard  Replogle,  vice- 
president  of  the  American  Vanadium  Co.  The 
deal  was  made  by  representatives  of  the  estate  of 
the  late  Joseph  Wharton  and  by  Ernest  Hillman, 
of  .1  H.  Hillman  &  Co..  of  Pittsburgh.  The  pur- 
chase involved  $10. I. i  worth  of  capital  stock, 

all  owned  by  the  Wharton  estate.  It  is  reported 
that  a  corps  of  engineers  will  soon  begin  drill  test- 
ing of  the  tract  at  Wharton  to  determine  the 
actual  quantity  of  ore  reputed  to  be  about  60,000.- 
000  tons  of  magnetite  ore.  It  is  reported  that 
expenditures  running  into  the  millions  are  con- 
templated for  additions  and  improvements  to  the 
company  plants. 

JOPLIN.  MO.— Oct.  28 
Regular  Presidential  Election  Furor  over  the 
question  of  a  zinc-ore  tariff  is  now  in  evidence 
Democrats  argue  that  a  high  tariff  not  only  is  not 
consistent  with  ideas  of  a  big  trade  with  foreign 
nations,  but  also  that  it  would  not  help  this 
section  materially.  Republicans  argue  that  it 
would  help  definitely  and  declare  zinc-ore  prices 
are  likely  to  go  very  low  unless  we  are  protected 
from  Mexican  zinc  ore  importations.. 
TORONTO— Oct.  26 
A  Party  of  Investors,  including  about  25  Cana- 
dians and  Americans,  mining  engineers  and  others, 
including  Gordon  Clean,  president,  and  E.  A. 
Snowman,  a  director  of  the  Davidson  mine,  left 
Toronto  recently  on  a  trip  of  inspection  to  the 
Porcupine  camp  and  more  especially  to  examine 
the  Davidson. 

The  University  of  Manitoba,  at  Winnipeg,  recog- 
nizing the  growing  importance  of  the  mining  in- 
dustries of  the  province,  recently  opened  a  course 
of  lectures  in  connection  with  its  department  of 
geology  and  mineralogy  for  the  benefit  of  pros- 
pectors and  miners.  The  course  will  embrace 
lectures  on  minerals,  mining  and  prospecting. 
with  practical  work  on  minerals  and  their  deter- 
mination and  also  on  fire  assaying  for  which  a 
laboratory  lias  been  fitted  up. 


War  Tax  Effect  on  the  Mines  is  still  an  un- 
known quantity,  the  only  mine  so  far  that  has 
had  the  matter  settled  being  the  Seneca  Superior, 
which  paid  $15,000.  This  mine  has  since  been 
closed  down.  The  uncertainty  is  having  a  detri- 
mental effect  upon  investors  and  upon  the  min- 
ing stocks.  The  government  is  much  at  fault 
for  allowing  this  uncertainty  to  continue,  as  it  is 
doing  a  great  deal  of  harm  to  the  industry. 
The  tax  which  affects  all  companies  in  Canada 
having  a  capital  of  $50,000  or  over,  calls  for  25% 
of  the  profits  over  7 ' ,  ;  that  is.  7  %  would  be 
allowed  on  the  capital  and  the  tax  would  amount 
to  25  %  of  the  profits  over  that  amount.  In  the 
case  of  mining  companies,  however,  it  was  stated 
that  on  account  of  the  dividends  being  paid  from 
tile  real  capital,  special  consideration  would  be 
given  to  this  industry,  but  so  far  no  definite 
announcement  has  been  made.  It  is  understood 
that  in  the  case  of  precious  metal  mines,  the 
capital  will  be  computed  on  the  basis  of  Ave 
Mars'  profits,  and  that  depreciation  at  the  rate 
of  10%  a  year  will  be  allowed,  and  this  will  be 
deducted  from  the  yearly  profits  before  allowing 
tiie  2555  tax  on  excess  profits.  To  take  a  con- 
crete example,  the  Dome  profits  may  be  taken 
at  roughly  $1,000,000.  Capital  based  on  Ave 
years'  profits  would  be  $5,000,000.  The  depre- 
ciation would  be  $500,000  and  the  7%  allowed 
on  the  $5,0110.000  capital  would  be  $550,000,  or  a 
total  deduction  of  $850,000  from  the  $1,000,000 
profits.  The  tax  would  therefore  be  25%  of 
$150,000,  or  $37,500.  If  this  is  correct,  it  is 
believed  no  exception  would  be  taken  to  it,  and 
tlore  would  oe  no  further  reason  for  timidity  by 
the  American  investor  in  Canadian  mining  ven- 
tures. Such  a  tax  would  be  no  hardship  and 
would  in  fact  be  so  small  that  it  would  hardly  be 
felt.  It  is.  however,  high  time  that  a  definite 
official  announcement  was  made  by  the  government 
on  this  important  question,  and  the  mining  com- 
panies should  no  longer  he  left  in  the  state  of 
uncertainty  now  existing. 

LONDON.   E.  C— Oct.  28 

Stratton's  Independence.  Ltd..  recently  held  an 
extraordinary  general  meeting  in  London  at  which 
a  momentous  decision  was  reached.  A  resolution 
submitted  authorizing  the  directors  to  participate 
in  a  Russian  mining  enterprise  was  lost — 26  votes 
against  and  17  in  favor  of  the  resolution.  Having 
sold  its  famous  Cripple  Creek.  Colo.,  mine  some 
time  ago,  the  directors  will  now  take  the  neces- 
sary steps  to  place  the  company  in  voluntary 
liquidation  forthwith. 
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ALASKA 

ALASKA      MINES      CORPORATION       (Nome)— 

Drill  testing  begun  on  222  acres  newly  added  to 
1,860-acre  former  holdings.  Tests  on  latter  re- 
ported developed  165.tiiio.oiio  cu  yd.  averaging  37c. 
per  yd.     Estimated  dredging  cost,  13c.  per  yd. 

ARIZONA 

Gila   County 

MIAMI  CONSOLIDATED  (Miami)— Company 
well  financed  preparatory  to  development  cam- 
paign. Property  includes  62  claims  embracing 
over  200  contiguous  acres.  Two  churn  drills 
ordered;  double-compartment  shaft  sinking. 
Mohave  County 

ARIZONA  BUTTE  (Oatman) — Reported  ship- 
ping concentrates  averaging  $125  per  ton.  Driv- 
ing tunnel  to  cut  vein  at  minimum  depth  of  600  ft. 

CRESCENT  (Oatman) — Tunnel  driven  500  ft. 
into  formation  changed  from  andesite  to  calcite 
probably  indicating  approach  of  vein.  George 
Peirce,  manager. 

TOM  REED  (Oatman)— Important  strike  made 
at  400-ft.  depth  on  Bald  Eagle  claim  believed  to 
extend  known  length  of  Aztec-Black  Eagle  rein 
hv  2,000  ft.  Locally  believed  vein  may  develop 
into  greater  mine  than  original  Tom  Reed  work- 
ings  on   Ben   Harrison   claim. 

BIG  JIM  (Oatman) — Reported  crosscut  ore  29  ft. 
thick  assaying  $8  per  ton  on  240-ft.  level.  Six 
crosscuts  on  400-  and  465-ft.  levels  all  show  over 
26-ft.  width  ore  assaying  over  $7  per  ton  exclu- 
sive of  high-grade  streaks.  Orebody  now  devel- 
oped over  700  ft.  long  and  estimated  about  500,000 
tons  blocked  out. 

UNITED  EASTERN  (Oatman)— Two-hundred- 
ton  mill  under  construction  will  have  crushing 
capacity  400  tons,  cyaniding  capacity  200  tons 
dally.  Capacity  thus  easily  enlarged  by  addition 
to  cvanide  department.  Crushing  done  by  Marcy 
and  pebble  mills;  cyaniding  done  with  continuous 
counter-current  system. 

Pinal    County 

MAGMA  COPPER  (Superior)— Reported  strike 
of  21-ft.  width  ore  averaging  9.8%  copper  on 
1  500-ft.  level  resulted  in  sensational  performance 
of  stock  market.  First  unit  of  zinc  concentrator 
about  completed. 


Yavapai  County 
UNITED  VERDE  (Jerome) — Reported  that 
steam-shovel  operations  will  lie  introduced  to 
mine  low-grade  copper  ore  northwest  old  smelter 
site.  Louis  S.  Cates.  manager  Bay  Consolidated, 
recently  visited  Jerome  at  company  invitation  to 
advise   preliminary    engineering   work. 

ABIZONA  EXTENSION  BAILROAD  recently  in- 
corporated, with  James  S.  Douglas,  president,  and 
directorate  including  E.  O.  Ellis.  James  P.  Boyle, 
H.  W.  Williams,  and  S.  P.  Applewhite.  Proposes 
building  railroad  from  Clarkdale  to  Mesa  running 
down  Verde  Valley  and  connecting  with  Jerome  by 
7-mi.  branch  line. 

CALIFORNIA 
Amador   County 
MIDDLE      BAR      (Jackson) — Surveyor      Downs 
making  survey  preparatory  to  reopening. 

HARDENBERG  (Jackson)  — Unwatering  shaft 
and  stopes  below  600  level.  W.  J.  Loring.  man- 
ager. 

LUCKY  STRIKE  (Pine  Grove)— This  and  the 
De  Soto,  recently  bonded  to  L.  E.  Bedford  by 
F.  A.  Kimball,  said  to  have  been  sold  to  Her- 
bert Carmichael.  of  San  Francisco.  New  hoist 
and  compressor  will  be  installed  at  120-ft.  shaft. 
PLY'MOUTH  CONSOLIDATED  (Plymouth)  In 
September  tons  of  ore  milled.  6,900  ;  value.  $44. 
621  :  total  working  expense.  $25,352  ;  total  devel- 
opment. $6,717:  surplus.  $12,552:  other  capital 
expended.  $8,628.  Continuous  operation  of  mine 
since  reopening  lias  induced  reopening  of  other 
properties  and  caused  numerous  improvements  in 
town. 

Calaveras  County 
ANGELS    DEEP     (Angels    Camp)— Foundations 
completed   for   compressor. 

SULLIVAN  (Mokeluinne  Hill)-  M.  J.  Wind 
ler,  manager  of  Mokelumne  group,  has  taken  bond 
and  started  development. 

Kern  County 
WEKINGER  MINES  (Woody)  — Construction 
started  on  100-ton  flotation  mill.  Installation  will 
include  200-hp.  Western  gas  engine.  125-kw. 
Electrical  Machinery  Co.  generator,  Hardinge  mill 
and  K.    &   K.    flotation   cells. 

CONSOLIDATED  (Randsburg) — Recent  dis- 
closure of  new  $40  ore  encourages  resumption   of 


ead- 


milling.     Wedge  shaft  still  producing  v 
ily,    company    disposing    of    about    1,000,000    gal 
per  month.      Seth  Tyler,   superintendent. 
Mariposa  County 

MARIPOSA  GRANT  is  again  under  inspection 
by  mining  engineers  E.  H.  Benjamin  and  Fred 
L.  Morris,  who  accompanied  Alden  Anderson.  Her- 
bert Fleishacker,  Mark  Gerstle,  Dr.  Washington 
Dodge,  A.  Abrahamson,  of  San  Francisco,  on  re- 
cent visit. 

Placer   County 

RAWHIDE  (Dutch  Flat)— Mine  reopened  after 
two  years'  idleness  by  Canon  Mines  Co.  H.  J. 
Sisty,  of  San  Francisco,  consulting  engineer;  em- 
ploys 15  men. 

Plumas   County 

ENGELS  COPPER  (Keddie)— For  first  six 
months'  operation  in  1916,  gross  earnings,  $475,- 
578;  operating  expenses,  $240,454.  Net  income 
equal  to  more  than  30%  of  par  value  of  stock 
issued  and  10%  of  the  market  value  estimated 
on  annual  basis.  Proposed  to  increase  stock  from 
$1,500,000  to  $2,000,000.  Mine  and  mill  employ 
.300  men.  Sufficient  ore  blocked  out  to  insure 
500  tons  a  day. 

San   Bernardino  County 

ATOLIA  (Atolia)— The  100-ton  mill  running  one 
S-hr.  shift  every  24  hr.  Few  individual  operators 
are  mining  scheelite  in  the  Atolia  district. 

AMERICAN  TRONA  (Trona)—  New  mill  oper- 
ating, using  Solvay  process  for  extraction  of 
potash  and  other  products  from  Searles  Lake 
brine.  Old  mill  stands  on  lands  controlled  by 
Pacific  Borax  Co.,  who,  it  is  reported,  will  in- 
stall new  mill  on  old  site  and  also  adopt  Solvay 
process.  Lands  of  borax  company  have  no  part 
in  litigation  pending  regarding  ownership  of 
Searles  Lake  deposits. 

Shasta   County 

Y'ANKEE  JOHN  (Bedding) —Reported  that  sin- 
gle shot  disclosed  pocket   producing  $1,500. 

MAMJIOTH  (Kennett)— Stowell  aerial  tram 
completed  and  first  shipment  of  ore  to  smeltery 
made  recently.  Tram  operated  between  the 
Stowell  and  the  Balaklala.  Ore  transferred  to 
Balaklala  tram,  thence  to  railroad  at  Coram  for 
transportation  to  Kennett. 

NOBLE  ELECTRIC  STEEL  (Heroult) — Three 
smelting    furnaces     reported     operating     continu- 
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ally     l.i     capacity     producing     m 

and  sihca.    Ore  supplied  fr ■ 

Alameda   and  Mendocino  ('..huh. 
veloplng  chromic   Iron   In   Slskl         i     inty.     Con- 
tract rei "I  for  shipment  En  it  of  2  10  tons  forro 

manganese  per  month  until   next   May.     Company 
employs   120  men.     \v.   \v.   Clark,  superintendent. 

Tuolumne  County 

CONFIDENCE     GOLD      (S 

have    purchased    from     Herbert     1.      Rot! 
San    Francisco,    Confidence    group    of   cl 

mill    site   and    Other  adjoining    i .  i  ■  i  f  ■  ■  i  t  i .  |'i  ,.,,,  i  i  \ 

recently    redeemed    from    state    tax       I  d 
Jassen,  manager. 

COLORADO 
Boulder   County 
cash    (Magnolia)— Will   lie   r, ned   and  de- 
veloped   under    leasing    system.       Air    . in  ISOI 

and   machine   drills   installed. 

PRUSSIAN      (Boulder)      Development     resumed 

under    management     Frank     Tarbet        Rei leled 

mill  in  operation  on  ore  mined  from  development 
and  low-grade  in  old  stupes. 

Clear    Creek    County 

MIXELI.   MILL    (Idaho   Springs)     plant    leased 
by  E.  .1.  Junes  and  will  lie  operated 
mill. 

WYOMING  VALLEY  (Idaho  Springs)— Tunnel 
recently  advanced  100  ft.  will  he  advanced  add! 
tional  mo  tt  In-  contractors  Chapman  vX  Smith. 
Tunnel    within   200   ft.   of   Niagara   vein. 

SILVEli      HORN      (Idaho      Spring!      II 
secured    under   bond    and    lease    by    F.    B.    Wall,   nt" 
New  York.     Xew  plant  nt'  mining  machinery    will 
be   installed   and   systematic    underground    di  velop- 
nient    pushed.      F.    B.    Hall,   Jr.,   superintendent 

PHILADELPHIA  (Georgetown)— Will  reopen 
Hamill  property  <>n  north  slope  of  McClelland 
Mountain.  The  crosscut  tunnel  now  in  700  ft. 
will  be  advanced  and  additional  development 
done.  Additional  mining  equipment  will  be  pur- 
chased. 

DENBIGH  SILVER-LEAD  MIXES    (I, 

— Xew  organization  incorporated  hv  B.  c.  Cation. 
Jr.,  E.  .1.  Nichols  and  J.  T.  Garrett,  with  a  capital 
of  (1,000,000,  divided  into  200,000  shares  of  $". 
par  value.  Company  will  acquire  and  develop 
mining  properties  in  Clear  Creek  County. 
San   Miguel  County 

GERTRI'DE  (Tellurlde)— Being  developed  by 
King  &  Farrell,  driving  drift  on  Modena  vein 
with    air   drills. 

BLACK  BEAR  (Telluride)— The  450-ft  shaft 
being  widened  to  increase  capacity.  Electrically 
operated  skip  will  be  installed.  Ore  transported 
to  Smuggler-Union  mills,  where  20  stamps  are 
kept  busy. 

San    Juan    County 

MAYFLOWER  (Silverton)— Large  pocket  high- 
grade  gold  ore  struck  by  Slattery   &   Mens 

Bit:  THREE  (Silverton)— Active  development 
pushed   under   direction   of  owner.    E.   J.    Holman. 

GREEX  MOUNTAIN  (Silverton)  —  Flotation 
equipment  being  installed  in  Cunningham  Gulch 
mill. 

NORTH  STAB  (Silverton)— Mill  completely 
overhauled  under  direction  of  L.  O.  Bastion  and 
now  operating. 

TOM  TURNER  (Silverton)  — Lease  secured  by 
B.  B.  Allen  and  C.  Fattor,  who  are  installing 
mining  equipment. 

ELK  (Silverton) — Being  developed  under  direc- 
tion of  J.  J.  Cusick  and  has  struck  body  of  low- 
grade  copper. 

DORA  (Silverton)— Contract  to  sink  main  shaft 
awarded  to  Clay  Johnson  and  work  under  way 
with  three  shifts.  During  October,  in  cars  ore 
shipped  to  Durango  smeltery.  E.  P.  Rickct.  man- 
It  ger. 

KLONDIKE  (Silverton)— Recently  purchased 
from  Peter  Carlson  by  R.  E.  L.  Townsend  and 
associates.  Several  mine  buildings  erected  and 
new  mining  equipment  installed  Small  force 
engaged  underground  in  development  will  he  In- 
creased soon.     Peter  Carlson,  superintendent  _ 

CONNECTICUT 

LANTERN  HILL  (Norwich)— This  old  silex 
mine  to  be  reopened  by  New  Y'ork  men  "id 
grinding  mill  at  Essex  will  be  rebuilt  and  rail- 
road  siding   laid. 

IDAHO 
Shoshone  County 

CALEDONIA  (Kellogg)— President  Stanley  A 
Easton  reports  September  earnings  at  about  $100.- 
000  or  about  Slo, mm  more  than  for  August.  Search 
for  faulted  orehndy  continued  from  Keating  tunnel. 

REX    CONSOLIDATED     (Wallace!— Mill    opera- 
tion   delayed    by    nondelivery    of    aerial    tramway 
buckets.      Official    report    gives    at 
sufficient    for    12    months    mill    supply    200    tons 
daily 

HIGHLAND-SURPR1SE  (Kellogg)  -Important 
new    orebodies   opened    bj  Concen 

trator   producing   20   to   —    tons   daily    high-grade 
concentrates.      Will    install    add! 
to  increase  output.     W.   W.    P.ipcsh,  manager. 

AMERICAN  COMMANDER  I  Mull.in)— Tunnel 
cut  stringers  thought  to  indicate  approach  t«  ore- 
body.  Surface  exploration  developed  orcbody 
-«  to  m  tt.  wide,  135  ft.  long  in  which  orestreaks 
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carbonates. 

UEI  I.  \     in. nk,.       n,  ...     ,  „. 

1,500  ft.  high       ■ 

"."',' ''  '     "'" 

».  belOM    I. I.e. 

i  illy   doubled 
MICHIGAN 
Copper 
MAYFLOWER     ((   ilui  . 

Pl     .    .."'  .      en  1,     ..II,   M.l,  ,1     I,,  ,,  fj 

0!    lode    has   resulted    in    problems   but    I 

CO]  .. 'In.  <l 

VICTORIA    (Victoria)     Sink  n 
resumed  -  kipwa)    compli 

tensive   ex ratorj    worl      dltlon   t..   minimi 

being  outlined. 

'   mi  Mir    a     iii  ii  \     ii  alumet)     No     I    rc- 
grindlng    plant,    ft 
Chilean    mills,   is   to   hue    Uardlnge   mills   for   re 

mils.     Bach  conical   mill   Insl 
replace  two  Chilean   mills 

FRANKLIN      (Demi 

i"  "•■'  "  d d  in. in  21c    pet   II,    , 

ntlj .     Monthlj   produc n it 

2"0, lb.      Production    lor    tirsi    eight    mouths 

1916  exa    ■ 

NEW       Altl'ADI.W        (HOUghto 

;    and    station    cut    at     I. . 

.iritis   win   he   pushed   east   and   west      At    No     J 
shaft,    drifts    working    north    and    south    I 
show  mineralization,  hut  have  not  p.  m  tt 
in-  enough  to  give  much  data. 

KEWEENAW    COPPER     I  Phoenix  I      in, 
head    working    rock    from    D  l.iu    no 

official   statements  made  a .  to  hov.    i  li  b   rock  will 

average        Mining   to   be    resinned    ilium-. h 

ci  nslsl    .t    .I.  iftlng    at    sixth,    tenth,    twelfth    ind 
fourteenth  levels. 

MISSOURI 
Joplin.  District 


LANGFORD    .x.    SCAFE     (Joplin)     Drilling    five 
r  Cardln.     w,   i    Scafe,  Joplin,  manager. 

GOLDEN  ROD   (Commerce,  Okla.)— Aboul   com- 
pleted erection  old  Cramer  mill. 
Springs,    upon    lease    near    Cardin. 

DAISY  BELL  (Aurora)  This  and  Aurora  Con- 
solidated  installing  electric  equipment.  Red  Wasp 
instilling   own    electric    lighting    plant. 

C.    S     .X-    I'     (Joplin)       Sinking  new  shaft   on   lease 

near  Belvllie  and  penetrated  15  ft  rich  dirt  in 
soft  ground.     LeRoy  Clayton,  Joplin,  i 

MISSOURI  MINES    (Joplin)     Saving 

cess  operating  old  Quick  Seven  property  at  Alba 
as  openplt  property       Devel  dirt  115 

ft.   thick. 

32ND  PROSPECTING  (I.ihe.ilm  ille.  Kan.)  — 
Reports  good  drill  strikes  on  old  Mission  tract  at 
level  lower  than  formerly  mined.  Will  drill  other 
holes    and    develop. 

MONTANA 
Beaverhead  County 

BOSTON  &  MONTANA  DEVELOPMENT  (Wise 
River)-  Spain  mine,  in  French  Gulch,  closed 
down  for  winter  and  35  men  laid  ..IT  Heavy 
snowfall  prevents  ore  transportation  to  Washoe 
smeltery.      Operations    vviii    be    resumed    later. 

Jefferson   County 
BOSTON     &     (  ORBDN        .  '      '    tion     re- 

sults    attracting     attention         [nil      treats     tailings 

from    concentrator,    running    about     V      copper 

and    makes    concentrate    carryin 

and  9.9  oz    silver.     Concentrator   treated  during 

October   about    tun   tons  per  da3 

further  Improvements  will   Increase  both 

and  recovery. 

Lewis   and   Clark   County 
SCRATCH  GRAVEL  (11. 1,  na)     Annout 

made  in  shaft  at  depth  of  250  tt  of  vein  from  S 
to  30  in.  wide,  carrying  :u;.  lead.  80  ../  silver 
and  $12  gold  per  ton  Alongside  of  galena,  oxide 
of    Iron    ..-curs,    carrying   from    :;    to    In   ,,/..    gold. 

ic     i J    sacked    for    shipment    to 

distinct    veins    exposed,    expected    to    merge    into 

itli.     Further  strikes  of  high  [ 
assaying  hundreds  of  dollars  per  ton.  h 
rush   into  district. 

Mineral   County 

TARBOX    (S.iltesei     Will    start    on     shipments 

Jan.    1.    1917.      Shaft    d.ivvn    Dearly    'i"»    ft.,    where 

station  will  be  cut,  pumping  equipment   installed. 

ut  run  about  180  ft 
Power  drills  and  compressor  pl 
stilled      Mine   buildings    under   construction. 

INTERMiiUNTAIN    MINING 

.hi  per  in, .mli 
I  cone 
which   smelter   returns   amount 

car.    while    operating 
approximate    $6,000    per    mi  i  tl 
found   which   will   materially   a. Id 
reserves.     Copper  contents   are 
per  ton. 


Mi  souls  County 
ROYAL    MIM-  ■ 

• 

I 
in   gold    ..    i 

Silver  Bow  County 

GREA1     Bl   i  li.    i  OPPEH    IB 

1 n> 

on    prop, 

I   \-i     BUTTE 

'I"., 

i 
■ 

ill    240   It     to   sun   it  .    wh  .    „m    b,. 

started 

I  ^ST     Bl  i  M.     (Butti  ,     i:  cent     ihlpmenl     of 

li  nd   to   be 

ment  tor  shipment,  company  win  have  more  than 

M.S ash    which.    , 

|.  current   w,.rk      Beptember  pro 

nig    ..IT   Hon.    i 
month,    hut    tot.,1    production    for    nino    months 
an ited    I.,    i  pper. 

S'ORTB     Hi   it  i 

Il>    a    i itli       Silver    pro 

tinted  to  Jl,  .*:;.;  ,,/.    and  gold 

1    in    nine    mouths 

'    bj    Jan.    1   surplus  « 



for  ilrst  nine  months  mote  than  $1,600 
ANA(  tiNHA  COPPER 

ment   mi   2,800   level   ol    Leonard   n 

id  to  be  J"  tt    wide  ,  i 

far  as    known, 
tie,    so    explora- 
tion   on    other    lev 

add    to  mine,    in 

Coettr  d'Alene  distrt,  :,  Idaho,  operated  under  lease 
.1  that   preparations  being  made 
l.ipments    to    zinc    pl.  i 
and  (ire..-    I 
and    in    mine    ready    to    he    Btoped    s,„,n 

.    he    undertaken       To    provide    for    hew 
i 
clflc    Rj     si\    inc. 
dump    cars    ordered 

if 
I  traffic 

NEVADA 
Esmeralda  County 
lad     mi.LON    (Goldfield)     As    result 

drilling    west   of   I  '  .in    fault,    plan. 

SPEARHEAD      !• 
New       1,400 

continue    to    ]. .nt,  .shale    contact       Northerly   drift 
being  run  on    150  It.  level  to  get   under  ore  exposed 

ill      Old      Wheel,: 

p.l. I  i:  BULL   (Goldfield)— Drifting  on   ■ 
countered    during    pasl    year's    developu 

yielded  en  ■  ore  li mnnr- 

iial    quantity.       Placing    larger    pump 
column  at   main 

Humboldt  County 
HUMBOLDT    COl  NTi 

;,  mi  .lavs  from  • Btructlon  start 

ROCHESTER    MINES 

.  .1  north  end  old  from 
I  workings  Expect  to  Mart  construction  work  ..n 
aerial    train    earlv     in    Nol 

ADELAIDE     MINE     (Golconda)     Property     re- 
cently taken   over  tu    Verlngton   ' 

Co,      Shipping   cat 
copper;    expect     to     ifu-r  ■ 
future. 

Lincoln  County 

GROOM   MINE     P 

- 
ers        Initial     trip 
t.tis   with   six   trailers. 

Mineral   County 
NEVADA      CHAMPION 

nd  John 

C.     Skuse,    consul'  ■ 
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Parrot  mine ;  owned  for  past  five  months  during 
which  reported  shipped  $45,000  wortii  ore  paying 
for  mine  from   proceeds. 

Nye    County 

TONOPAH  ORE  PRODUCTION  for  week  ended 
Oct.  21  was  9,804  tons  valued  at  $193,492,  com- 
pared with  8,855  for  week  previous.  Producers 
were:  Tonopah  Belmont,  2.841!  tons;  Tonopah 
Extension,  2,380;  Tonopah  Mining,  2.100;  Jim 
Butler,  1,150;  West  End.  731;  Rescue-Eula,  241; 
Halifax,  157;  North  Star,  50;  miscellaneous 
leases,   212  tons. 

JIM  BUTLER  (Tonopah) — September  profit  was 
$37,107  from  shipment  of  3,552  tons  to  Belmont 
plant  at  Millers. 

TONOPAH  MINING  (Tonopah)  —  September 
profit  $62,770  from  treatment  of  8,095  terns  aver- 
aging $17.25  per  ton;  150,780  oz.  bullion  produced 
valued   at   $131,595. 

TONOPAH  BELMONT  (Tonopah)  — Profit  for 
September  was  $93,036  from  treatment  of  11.904 
tons  ore.  Bullion  production  2,277.97  oz.  gold, 
and  199,196.33  oz.  silver. 

TONOPAH  DIVIDE  (Tonopah) -Control  pur- 
chased by  H.  Cal  Brougher.  Claims  lie  about  8 
mi.  south  of  Tonopah  near  Goldfleld  road.  Prop- 
erty  intermittent  producer   since   early    days. 

ROUND  MOUNTAIN  (Round  Mountain)— Dur- 
ing high  water  from  Mar.  1  to  July  1.  142,600  yd. 
of  gravel  hydraulicked  yielding  $48,176,  or  33.8c. 
per  yd.  Estimated  complete  cleanup  will  bring 
total  recovery  for  block  to  50c.  per  yd.  Gravel 
estimated  $2.60  per  yd.  being  hauled  to  sluices 
with  teams  and  scrapers. 

Storey   County 

ANDES  (Gold  Hill)— Saved  44  cars  ore  from 
development  on  350  level. 

UNION  CONSOLIDATED  (Virginia)— Extracted 
from  2,500  level  16  cars  ore,  averaging  $18.43  and 
21  cars,  averaging  $19.85. 

OHIO 

TRITMBULI,  STEEL  CO.  (Youngstown)— An- 
nounced contract  let  for  five  100-ton  openhearth 
furnaces,  40-in.  blooming  mill  and  bar  mill,  six 
sheet  mills  and  two  jobbing  mills,  all  to  be 
finished  within  one  year. 

SOUTH   DAKOTA 
Custer   County 

OLD  MIKE  (Custer) — Compressor  plant  being 
moved  to  Harr  and  Foye  ground  near  Pringle, 
Expected  regular  mica  shipments  made  to  Chicago 
commencing  Nov.    1. 

Lawrence  County 

WASP  NO.  2  (Flatiron) — Tungsten  mill  closed 
but  gold  mill  running  steadily. 

GENERAL  MERRITT  (Galena)— Lessees  taking 
out  lead-zinc-silver  ore  shipped  to  Globe  smeltery, 
at  Denver. 

REPUBLIC  (Maitland) — Burns  &  Sanford.  les- 
sees, have  added  night  shift  to  crew.  Mine  prod- 
uct shipped  to  Trojan  mill. 

MONARCH  (Deadwood) — Lessees  extracting 
satisfactory  tonnage  of  $60  to  $75  gold  ore  and 
piling  milling-grade  on  dump. 

NEW  PURITAN  (Deadwood)— Drifting  at  160 
ft.  depth  to  intersect  high-grade  now  in  progress. 
Before  starting  milling  new  electric  hoist  will  be 
installed. 

CUSTER  PEAK  (Roubaix)  —  Shaft  sinking 
started.  Depth  of  500  ft.  will  be  attained  before 
lateral  work  undertaken.  Good  copper  prospects 
found  at  250  ft. 

ELK  MOUNTAIN  (Trojan)— Plant  treating 
nearly  100  tons  daily  and  leasers  well  satisfied 
with  returns.  Large  orebody  opened  up  and  con- 
tinued operations  assured. 

TWO  JOHNS  (Trojan) — Lessees  have  had  elec- 
tric power  line  constructed  from  Reliance  mill 
substation  to  portal  of  tunnel.  Power  used  to 
drive   compressor    and   hoist. 

Pennington   County 

HILL  CITY  PRODUCERS  (Hill  City)— riant  in 
operation  on  tin  ore  from  Cowboy  and  adjoining 
leases.     Tungsten  ores  will  also  be  concentrated. 

NEW  GOLDEN  WEST  (Rochford)—  Crosscut 
tunnel  penetrated  177  ft.  vein  matter,  a  tremolite 
characteristic  of  surface  ores.  Drift  started 
southerly,  near  footwall,  and  vein  will  be  crosscut 
150   ft.   south  of  present   tunnel. 

TENNESSEE 
Polk  County 
TENNESSEE  COPPER  (Copperhill)— Reported 
in  reorganization  plans  published  that  over 
$2,500,000  has  been  spent  since  Jan.  1,  1915,  for 
improvements  and  new  construction  exclusive  of 
trinitrotoluol  plant  expenditures.  Construction 
now  largely  completed. 

UTAH 
Beaver   County 

COMMONWEALTH  (Milford)— Five  feet  ore 
carrying  copper  opened  in  drift  north  from  Andes 
tunnel.  Property  adjoins  Moscow  on  south.  G.  S. 
Wilkin,   superintendent. 

CREOLE  (Milford) — Lessees  working  property 
during  past  season  made  good  production.  Com- 
pany since  reorganized  and  to  be  worked  on  com- 
pany account.  Larger  force  to  be  used.  J.  M. 
Reynolds,   manager. 


ANTELOPE  STAR  (Milford)— Iron  and  man- 
ganese carrying  small  amount  lead  opened  in 
winze  below  tunnel  level.  Old  shaft  being  cleaned 
out,  will  be  carefully  examined  with  view  to 
continuing  development. 

UTAH  LEASING  (Newhouse)— Company  han- 
dling large  dump  of  Cactus  tailings,  treating 
between  625  and  650  tons  daily  will  increase  pro- 
duction within  next  month  to  700  tons.  Satisfac- 
tory saving  made. 

MOSCOW  (Milford)— Zinc  ore  being  shipped  is 
coming  from  surface  workings  and  levels  extend- 
ing as  far  down  as  700.  Three  lots  of  100  tons 
each  shipped,  averaging  from  30  to  33%,  since 
beginning  shipments  of  ore  of  this  character. 

Juab    County 

SHIPMENTS  for  the  week  ended  Oct.  20 
amounted  to  204  cars,  compared  with  197  cars  in 
week  preceding.  Larger  shipments  of  low  grade 
siliceous  ores  are  received  by  smelteries,  with 
resulting  greater  activity  in   Tintic  section. 

TINTIC  STANDARD  (Eureka)— Eight  teams 
hauling  ore — output  about  30  tons  daily.  New 
shaft  to  be  sunk  to  1,300  level  at  point  1,700  ft. 
northeast  of  old  shaft.     E.  J.    Raddatz,   manager. 

MAMMOTH  (Mammoth) — Production  in  neigh- 
borhood of  15  cars  weekly,  ore  coming  from  400, 
600,  and  from  as  far  down  as  1,500  level.  Sep- 
tember shipments,  59  cars ;  130  men  employed 
and  production  being  increased. 

LEHI-TINTIC  (Eureka)— New  four  drill  com- 
pressor in  successful  operation.  Electricity 
obtained  from  Utah  Power  and  Light  line  at 
5,000  volts.  Two  shifts  working  on  lower  tunnel, 
where  low-grade  silver-lead-iron   ore   opened. 

ETNA  (Tintic  Junction) — Property  in  Ericsson 
mining  district  in  west  Tintic  taken  over  by  Salt 
Lake  men.  Capitalization,  500,000  shares,  par 
value  10c,  200.000  shares  in  treasury.  .1.  H. 
Manderfleld,  president.  Ore  showing  galena  ex- 
posed in  old  workings. 

TINTIC  MILLING  (Silver  City)— Installation  of 
roasters  to  be  completed  by  Nov.  1.  and  additions 
to  tanks  and  leaching  department  finished  shortly 
after.  Expected  to  have  capacity  350  tuns  a  clay. 
September  cleanup  brought  about  $18,000.  George 
Dtrn,  general  manager. 

Salt  Lake  County 

ALTA  CONSOLIDATED  (Altai— Two  cars  lead- 
silver  ore  shipped. 

SILVER  SHIELD  (Bingham)— Lessees  opened 
2  ft.  ore  running  well  in  lead  and  silver. 

MICHIGAN-UTAH  (Alta)— Despaine  lease  on 
Solitude  tunnel  workings  shipped  60  tons  ore. 

COTTONWOOD  KING  (Salt  Lake)— Copper- 
bearing  rock  opened  by  lessees.  Vein  from  3  to 
5  ft.  wide.     Mine  in  Big  Cottonwood. 

EMMA  COPPER  (Alta)— Shaft  from  Bay  City 
tunnel  unwatered  to  depth  of  35  ft.  below  125-ft. 
level  in  week's   pumping. 

KARNS  TUNNELING  MACHINE  (Salt  Lake)  — 
Annual  metting  held  recently.  J.  R.  Belcher 
elected  president.  Karns  machine  reported  to  be 
working  successfully  in  Montana -Bingham  tunnel 
at  Bingham. 

LUCKY  SIX  (Bingham)— Recently  organized  in 
Salt  Lake  to  operate  claims  adjoining  Utah  Apex, 
Jay  Gould.  Alamo,  and  Quinn  properties.  New 
tunnel  from  Cottonwood  Gulch  in  150  ft.  Fissure 
cut  carrying  copper. 

OLD  EMMA  LEASING  (Alta)— Incorporated 
recently  with  capitalization.  $200,000.  Organized 
by  G  G.  Rice  and  associates  to  take  over  13 
months  lease  on  Old  Emma  at  Alta.  Incorporators 
are  :  N.  P.  Caffle,  H.  T.  Farrow,  C.  M.  Egner  and 
T.  L.  Mitchell. 

UNITED  STATES  SMELTING.  R.  &  M.  (Salt 
Lake) — Earnings  for  September  fortnight  and  first 
half  October  running  about  100%  ahead  of  July 
and  August,  at  rate  of  $800,000  and  $900,000  per 
month  as  compared  to  about  $400,000  monthly  in 
the  two  summer  months. 

MIDVALE  MINERALS  (Midvale)— Mill  recently 
erected  to  treat  tailings  from  old  United  States 
wet  concentrator  has  begun  operating.  Flotation 
used.  Two  cars  lead-zinc  concentrates  shipped 
recently.  George  Sheldon,  president ;  G.  D.  Han- 
sen, vice-president   and   general  manager. 

CARDIFF  (Salt  Lake) — Arrangements  made  for 
winter  work.  In  addition  to  modern  boarding 
house,  built  separate  bunk  houses  for  each  shift, 
so  one  set  miners  will  not  disturb  another.  Pro- 
duction kept  at  about  100  tons  daily  despite 
haulage  difficulties.  Ore  hauled  by  motor  trucks 
and  teams.     Mine  in  Big  Cottonwood. 

Summit  County 

PARK  CITY  shipments  for  the  week  ended  Oct. 
20  amounted  to  2,295,320  lb.  by  five  shippers, 
stormy  weather  being  responsible  for  smaller 
shipments   than   previous   week. 

NEW  QUINCY  (Park  City)— Ore  in  western 
workings  widened  out  to  3  ft.,  and  is  making  out 
into  bedding  of  limestone. 

SILVER  KING  CONSOLIDATED  (Park  City)  — 
New  tunnel  in  600  ft.,  and  daily  progress  of  8  ft. 
being  made.  New  tramway  sufficiently  completed 
for  hauling  coal  to  mine,  but  ore  not  hauled  yet. 
Remodelled  50-ton  mill  nearly  ready  for  us\ 


Utah    County 

PACIFIC   GOLD    (American   Fork)— New   60-ton 

concentrator  expected  operating  Nov.   1   to   handle 

lead-silver   and  silver-copper   low-grade.      Electric 

power  line  construction  proceeding  rapidly. 

WISCONSIN 
SUPERIOR— Effort  will  be  made  to  have  legis- 
lature pass  tonnage  tax  on  iron  ore.  Bill  calls 
for  10c.  a  ton,  with  additional  charge  of  2c.  per 
ton  on  ore  shipped  through  Ashland  and  Superior. 
This  would  give  Superior  about  $400,000  a  year 
and  Ashland  about  $100,000.  It  is  believed  state 
lacks  power  to  tax  ore  in  transit  and  fight  will 
be  made  against  passage.  Bill  will  be  introduced 
by  Senator  F.  A.  Baxter,  of  Superior.  Tonnage 
tax  which  was  passed  several  years  ago  in  Min- 
nesota was  vetoed  by  governor.  He  maintained 
legislature  did  not  have  power  to  levy  both  ad 
valorem  and  specific  taxes  on  same  property. 

WYOMING 
Park  County 
MIDWEST  SULPHUR  (Cody)— Reported  dis- 
covery sulphur  cave  confirmed.  Estimated  75  to 
100  tons  pure  sulphur  in  sight.  Real  value  of 
find  thought  to  be  in  chance  of  connecting  with 
other  caves. 

CANADA 
British  Columbia 
FLORENCE  SILVER    (Ainsworth) — New  300-ton 
concentrator  expected  finished  60  days. 

Ontario 
ORE   SHIPMENTS   OVER   THE   T.    &  N.    O.   RY. 

for  September,  1916.  were  :  From  Cobalt,  Beaver, 
35  tons ;  Coniagas,  79 ;  Cobalt  Comet,  31 ;  Crown 
Reserve,  46;  Hudson  Hay.  30;  Kerr  Lake,  47; 
La  Rose,  91  :  Mining  Corporation  of  Canada,  38; 
McKinlev-Darragh.  130;  N'ipissing,  615;  O'Brien, 
:-;:;  ;  I'enn.  Canadian.  ,s:.  ;  Rigbt-of-Way,  20;  Tem- 
iskaming,  41;  Trethewey,  44  tons;  total,  1,368 
tons.  From  New  Liskeard,  Casey  Cobalt  27  tons. 
From  Elk  Lake,  Miller-Lake-O'Brien.  20  tons. 
Total  silver  ore  shipments.  1,415  tons.  From 
Porquis  Junction,  Alex    (nickel),  3S4  tons. 

PLATT  (Porcupine)— Under  option  to  Coniagas, 
reports  satisfactory   development. 

ADANAC  (Cobalt)  — Raise  completed;  shaft 
down  325  ft.  will  be  sunk  100  ft,  further. 

COBALT  LAKE  (Cobalt)— Taking  out  practi- 
cally pure  silver  from  new  discovery  In  fault. 

CROWN  RESERVE  (Cobalt)— Strurtt  3-in. 
vein  on  250-ft.  level  stated  to  carry  about  2,500 
oz.  silver  per  ton. 

WRIGHT-HARGRAVES  (Kirkland  Lake)— Vein 
10  ft.  wide  found  on  surface  reported  to  assay 
$50    per   ton. 

NIPISSING  (Cobalt)— Recently  made  two  im- 
portant discoveries,  one  in  vicinity  of  Meyer  shaft, 
other  in  Cobalt  Lake  fault. 

MAIDENS  MACDONALD  (Porcupine)— Under- 
ground work  stopped  pending  installation  of  plant. 
Property  under  option  to  La   Rose. 

DOME  (Porcupine) — New  main  working  shaft 
in  operation.  Despite  reports  to  contrary,  open 
cuts  will  be  operated  throughout  winter. 

LAKE  SHORE  (Kirkland  Lake)— Construction 
50-ton  mill  postponed.  Mine  developed  to  300-ft. 
level   with   fair   grade   ore   continuously. 

CALUMET  &  MONTANA  (Cobalt)— Promising 
vein  cut  in  east  drift  at  60-ft.  level.  At  90-ft. 
level,  210  ft.  crosscutting  done  toward  vein  exten- 
sion of  Nova  Scotia. 

TOUGH  OAKES  (Kirkland  Lake)— Action  to 
decide  legality  of  present  board  of  directors  to  be 
taken  in  Haileybury  soon.  Profits  for  last  quar- 
ter practically  twice  dividend  requirements. 

PORCUPINE  CROWN  (Timmins)  —  Diamond 
drilling  being  done  on  500-ft.  level  to  pick  up 
vein  running  in  from  Dominion.  Large  ore  ton- 
nage being  blocked  out  on  900-ft.   level. 

DOME  LAKE  (Porcupine)— Mill  will  be  com- 
pleted in  week.  When  running  may  make  ex- 
penses but  cannot  be  expected  to  do  much  more. 
Reported  that  stock  market  is  manipulated  and 
company  should  be  viewed  with  considerable 
suspicion. 

HAMILTON  MOLYBDENUM  ALLOYS  (Nor- 
land)— No.  2  mine  in  Halburton  County  will  be 
developed  on  large  scale.  James  Harrison,  man- 
aging director,  superintending  machinery  installa- 
tion.     Reported   refinery   will    be   erected. 

McKANE  (Kirkland  Lake)— Shaft  sunk  to  400- 
ft.  level  where  station  being  cut.  Dump  contains 
500  tons  ore  averaging  about  $10  per  ton.  Man- 
agement estimates  about  $300,000  ore  blocked  out. 
A  10-drill  compressor  being  installed  and  a  new 
boiler  will   be   put    in. 

HOLLINGER  (Porcupine)  —  Stated  to  have 
evolved  a  double-tray  Dorr  thickener  giving  entire 
satisfaction.  Found  impossible  to  so  construct 
former  tanks  that  they  would  carry  weight.  New 
tanks  have  opening  in  bottom  of  top  tray  and 
hydrostatic  pressure  takes  care  of  weight.  Found 
that  thickened  material  in  top  tray  descends  into 
lower  tray  in  form  of  a  cone  without  disturbing 
solutions,  and  possible  to  take  clear  solution  from 
bottom  section  of  tank  as  well  as  from  top  section. 
Capacity  of  this  type  practically  100%  greater 
than  that  of  tanks  having  single  travs 
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Metal  Markets 

NEW    YORK— No 


I 

A  very   large   business,   estimated   .it    s.. nun, mm 
lb.,   was  done    In    copper,   tile   market   position   of 
winch  became  stronger.     Good  i 
in  lead  and  zinc,  without  much  change  In  price, 

hut  zinc  was  stronger. 

Copper,  Tin,  Lead  and  Zinc 

Copper— A  very   large   business  was  d 

by  producers  being  estimated  at  85,000,000  lb., 
compared  with  about  30,000,000  in  the  previous 
week.  There  was  a  little  export  business  done, 
but  the  great  bulk  was  done  with  domestic 
manufacturers — both  wire  drawers  and  brass 
makers  figuring  largely  In  the  market.  Indeed, 
most  of  the  principal  manufacturers  appear  to 
have  been  buyers.  The  major  business  was  for 
delivery  in  January,  February  and  March,  and 
was  done  at  first  at  27%c,  r.t.,  then  at  27%c., 
r.t.  On  Nov.  1,  one  of  the  largest  sellers  raised 
its  asking  price.  Scarcely  any  business  for  No- 
vember-December delivery  was  done,  supplies  be- 
ing practically  unavailable.  January  copper  is 
also  becoming  scarcer.  Quotations  for  special  de- 
liveries are  about  as  follows  :  Novembei 
29c;  December.  2S'i  tfi  2S?4c.  ;  January.  28@ 
28%c. ;  all  regular  terms.  Early  in  the  week  a 
round  lot  for  January  delivery  was  sold  at  28c. 
r.t.,  but  later  that  position  became  stronger,  as 
did   all    others. 

A  noteworthy  feature  of  the  week  was  rather 
large  sales  for  deliveries  far  ahead  In  1  i»  1 7 ,  even 
to  the  end  of  the  year.  Manufacturers  arranged 
for  such  supplies  by  outright  purchase  and  also 
for  deliveries  to  be  settled  for  al  average  quo 
tations. 

Copper  Exports  from  New  York  up  to  Oct.  28 
were  reported  at  the  Custom  House  at  24,750 
gross  tons. 

Copper  Exports  from  Baltimore  for  the  week 
included  4.912,309  lb.  copper  to  Great  Britain; 
2  "at  tons  brass  plate  and  disks  to  Italy. 

Copper  Sheets,  base  price,  nominally  37%c  for 
hot  rolled  and  38V£c  for  cold  rolled  for  delivery 
at  mill  convenience.  Earlier  deliveries  mainly 
on    toll   basis.      Wire    32f(321ic.    nominal. 

Tin — This  market  was  rather  quiet,  spot  tin 
at  the  opening  was  42c.  and  at  the  close,  ll%c. 
Futures  were  41%c,  at  the  opening,  and  He  at 
the    close. 

Lead — A  good  business  was  done  at  unchanged 
prices.  Canada  continued  to  be  a  buyer,  but 
otherwise,  no  special  export  business  was  re- 
ported. 

Spelter — A  fair  volume  of  business  in  common 
spelter  was  done,  there  being  buying  from  miscel- 
laneous quarters,  including  more  or  less  by  specu- 
lators, but  not  much  demand  from  galvanizers. 
The  demand  was  chiefly  for  early  deliveries,  pro- 
ducers finding  it  difficult  to  place  as  much  as 
they  would  like  for  forward  delivery,  A  large 
business  was  done  in  brass  special  it  about 
lOVfec,  this  being  for  metal  guarantee. I  99  1' 
zinc.  It  is  noteworthy  thai  the  differential  be- 
tween prices  for  common  spelter  and  brass  spe- 
cial has  now  contracted  to  what  is  only  s  little 
more  than  has  often  prevailed  in  normal  times. 
A  similar  contraction  in  the  differential 
common  spelter  and  high-grade  is  to  be  noticed 
On  Oct.  26  a  lot  of  878,000  lb.  of  metal  guaran- 
teed 99.9%  zinc  was  publicly  offered  to  the 
Government  at  15c.  delivered  at  Eastern  navy 
yards. 

A  consumer  of  spelter  offered  the  interesting 
explanation  that  be  was  buying  because  zinc 
shares  were  going  up  in  Wall  St,  In  Wall  St. 
they  said  that  zinc  shares  were  going  up  because 
spelter  was  rising. 

L.    Vogelstein    &    Co.    sent    the    following    letter 
to  the  trade  under  date  of  Oct.   26  :     'In  view    of 
the    car    shortage    condition    existing    throughout 
this   country   and    the    movement    on    the    pari    of 
the    various    railroad    companies    to    ini 
minimum    carlot    from    50,000    to    60.000    lb.    for 
spelter  and  presumably   for   copper   and   lead,  we 
will    in   future   make   sales  in   30-ton   lots   instead 
of  25   as  heretofore.      However,    we    are    perfectly 
willing    to    sell    you    25-ton    lots    with    the    under- 
standing that  in  the  event  of  the  railroads  charg- 
ing   any    additional    freight    on    account    of    our 
shipping    less    than    the    minimum    of    60,000    lb 
you  will  assume  this  extra   freight.     We 
vising    vou   of   this    change    at    this    tin: 
the    railroads   have   the    right    lo    ask 
state    Commerce     Commission    for    permission    to 
publish  the  new  minimum  carload  rate   u| 
ing  five  days'  notice  and  it  lies  within  the  juris- 
diction of  that  Commission  to  grant  such  request." 


Zinc  Sheets- The  base  price 

on   (tet     26   to   S16    | 0 

less  8< ,    discount 


Other  Metals 

NEW    YORK— Nov. 


Aluminum     Demand  continues  good  and  supplies 
small       Quotations    an 
No.    1   Ingots,  New   York. 

Antimony     This  marl,. : 

13@1  Ic       S  Hi  is    .i 

tii.a    union  ters    an     hoi  I  i     prlci  ■ 

Quicksilver  -Market    steely    al     (80    pel     n     k 
San     Francisco     reports.     I        i.  I 
market   dull. 

Nickel-   Market   steady   and   unchanged     i    i>'i 
50c    per   lb.   for  ordinal  i    rdi  m    ,    with 
nun    for   electrolytic  metal 

Exports  from   Baltimore  for  the  wees   Included 

67,591    Hi     shot    nickel    to    Liver] 1;    31,946    lb 

cupronickel    to    Italy. 

Gold,  Silver  and  Platinum 

NEW    YORK— Nov.    I 
Gold — Gold   shipments  Coiitiiiii 
York  from   Ottawa.     The  largest   consignment  re- 
a  one  day  was  on'Oct.  27,  when  (15, I,. 

000  arrived  in  bars.  Other  large  annals  were 
reported  every  day  in  the  week. 

Platinum— Market  was  a  little  firmer.  On  Pfoi 
i  the  r    s.  Assay  Office  was  reported 

v..   at   about   $90,511.      We   quote    $90@91,    but 

some  Important  refiners  arc  asking  more 

Silver  his  advanced  S4d.  i"  the  list  few  days, 
owing  to  an  Improvement  In  the  Eastern  Ex- 
changes.    China   lias  been  buying  via   S 

n  .si      \s  an  Indication  of  the  tncreasi    ol   

i  in. in  i.t  silver  in  some  ol  I 

mill  ledticti f  volume  in  their  respi  i 

iiiies.   it    is    pointed   out    tii.it    silver   in    Bank   of 

Franci     Jul>    30,    I'M  I.    was    £25, I  :    Sepl     2S, 

liilii,  £13,473.11110;  in  Hank  of  Germany,  Aug.  31. 
1914,  £4,111,111111;  Aug  31.  1010.  £1.2113,000,  No 
silver  coin  is  held  for  security  of  notes  of  Bank 
of    England. 

Mexican  Dollars  were  quoted  in  New  York  Oct. 
26   and   27    .it    51%@54%c;   Oct.    2S   and   30    at 

,    Oct     -ii    .it    "•-",  g  55'  ii    .    Nov.    1    at 
52%@55%C     Supplies  only  moderate. 

Zinc  and  Lead  Ore  Markets 

Platteville,  Wis..  Oct.  28— Quotations  of  the 
district  are,  according  to  the  following  figures: 
Base  price  per  2,000-lb.  ton  for  material  assaying 
60'  zinc  is  865  for  premium  ore  down  to  S63 
i  ii  in  iiiiiin  grades.  For  material  assaying  80% 
lead  ore  the  base  price  per  2,000-lb.  ton 
sj:      Shipments  tor  the  weel  •'•  tons  of 

Bine  ore,  70  tons  of  lend  ore.  and  025  tons  of 
sulphur  me.  For  the  vein-  to  date,  the  figures 
in.  loi, .720  tons  of  zinc  ore.  3.0  IS  tons  of  lead 
ore.  and  26,206  tons  of  sulphur  ore.  Shipped 
during  the  week  to  separating  plants,  2,901  tons 
of  zinc  ore. 

Joplin.  Mo..  Oct.  28     Price  quotations  per  2,000 

lb  :      Blende,    high,    $77  10,    605     zinc,    premium 

||  ;    medium    gi  id 
Calamine,    per    ton.     I"  Average 

selling    price,    all    grades  i    per    ton, 

lower    on    ,i unt    of    heavy    calamine    shipment. 

l„. id    higli   prices,   $87  . 

selling  price,   all    gl    d  "    per   ton. 

I...  7.512  tons; 
calamine,  1,085  tons;  lead,  1,300  tons.  Value,  .ill 
ores  the  week.   $017. 2  iO  :   ti  D   m      U 

merger    of   Graubv    into    American    Zinc 

..    locally   effected,   ending  with   the   month 

the    existence    of    Gr.ml  .\  te    entity. 

With    the    last    five    we,  k 

5 i    tuns    of    ore    were    purch  under    that 

lull.    I 

brought    the    market    up    t"    thi     i:       nl    level- 
Is  termed  a  "good  buy." 
I   electrical  compiin    h  is   restricted  the 

i    hp.    mi    ,i 

the    streams    from    ■  r   Is   de- 

.  i    lack    Of    water    fi 
an     tinusii.il     shortage     ol 
i  increase  In  on 
mated  by  some  to  have  lot 
Heavy    shipments    of    calamiti 
heavy  shipments  will   be   mad     i 
tlcally    wiping   out    the   surplus   of   this   grade   of 


Other  Ores 

Manianeso    Or. 
unit   .ii 

Rr.ti  h  Imports  ol  Manganete  Ore,   | 
■  ml  d    Si  pi     30,    W<  re   2'io.sl  I    , 
1,  194   in    loin  .   ii 
Pyrites   Imports  In   0 

.   tons  in    CM  ..   . 
70  1,210   t.ms    in    i 

Molybdenite     ■ 

Who     0 


SILVER    \'.1>  BTER1  IN 


ling 
Ex- 

Silver 

1       Silver 
Bterl- 

2i,     1    7  .•'. 
27     1   7569 

1 

4  75119    i- 

I 
e  ol 


DAILY  PRICES  nl'  Mi  TA1  -  IN  Nl  v. 


Copper 

Tin 

Lead 

II,  t 

Electro- 

lytic 

N.  Y. 

91    1 

St    1 

27 

6  90 

9  87| 

26 

12 

7   mi 

27 

6.90 

27 

12 

7  00 

-■7; 

• 

28 

'"27; 

7  00 

27  i 

30 

42 

7  00 

27  i 

,.   on 

in  i«i 

31 

tS  27 ; 

II     'HI 

7.00 

271 

i,  no 

1 

7.00 

@6  02! 

Tin-  quotations  herein  u 
■ 
wholesale  ■ 

iade  by  product  i  nd  repre- 

sent, t"   ■ 

■  he  metals,  redui  ■ 

■  int. 
Tltc  quotations  for  electrolytic  copper  are  I 

sold  al   I-' 

■ 
■ 
including  frciKiit  ' 

I 
pri'-c  delil 

it  0.2 

to  0. 
■ 

wholesale  transacl  > 
ordinary  brands     ■ 

Prime  Only 

New  York  price  al  17.-    per  im  lb 

etals  !»  r  i<"i  lb. 
-rhirago. 

LONDON 


Tin 

Oct. 
Nov. 

26 
27 
28 
30 
31 
1 

124) 
124) 

12  5 
121 
121 

119) 

111 

113 
142) 

1831 

The  ftb 
sterling  per  ton  ol 

per  pound  ■ 
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whole  of  1917,  and  if  an  adequate  supply  of  ore 
can  be  guaranteed,  a  further  very  large  quantity 
could  be  booked  far  ahead  into  1917.  Ferromolyb- 
denum  has  changed  hands  during  this  week  at  $4 
per  lb.  of  molybdenum  contained.  The  ore  remains 
at  the  nominal  price  of  $1.70(51. SO  per  lb.  M0S2." 

Tungsten  Ore — A  rather  large  business  was  done 
at  $16@17,  the  lower  price  for  ordinary  material, 
and  the  higher  price  for  the  better  grade. 

Charles  Hardy,  under  date  of  Oct.  31,  reports 
as  follows :  "The  business  during  October  has 
been  on  a  very  large  scale  and  the  stocks  in  New 
York  and  Pittsburgh  have  been  reduced  consid- 
erably. As  a  consequence,  some  of  the  largest  in- 
terests  have  advanced  their  prices  to  $1S,  and 
though  no  business  has  as  yet  been  done  at  that 
figure,  which  came  into  force  on  Oct.  30,  the 
prospects  are  that  before  long  that  price  will  be 
readilv  paid.  I  understand  that  snow  interferes 
already  with  the  production  in  the  West  to  some 
extent,  and  as  practically  all  the  tungsten  now 
afloat  from  abroad  has  been  sold  prior  to  its 
arrival,  there  is  little  fear  that  the  quantities 
which  are  expected  during  this  and  the  coming 
week  will  depress  our  market.  The  inquiry  from 
abroad  for  ore  and  ferro  continues  and  again 
several  contracts  have  been  closed  for  shipment." 

Iron  Trade  Review 

NEW    YORK— Nov.    1 

The  statement  of  the  Steel  Corporation  on  an- 
other page  shows  the  great  expansion  of  the 
steel  trade  during  the  present  year  in  a   striking 

The  main  point  in  the  present  week  is  the  run- 
away market  in  pig  iron.  All  sorts  of  advances 
are  now  asked,  and  buyers  seem  to  be  more 
anxious  about  securing  the  metal  they  want  than 
about  the  prices  they  pay  for  it. 

It  is  anounced  that  J.  L.  Replogle  of  the 
Vanadium  Steel  Co.  has  arranged  to  buy  from  the 
Wharton  Estate  the  stock  of  the  Wharton  Steel 
Co  The  property  covered  includes  extensive  hold- 
ings of  iron  ore  property  in  New  Jersey,  coal  lands 
in  Pennsylvania  and  Ohoi  and  some  blast  furnace 
capacity. 

PITTSBURGH— Oct.    31 

An  unprecedentedly  sharp  rise  has  occurred  in 
pig  iron,  bessemer,  basic  and  foundry  being  up  $2 
a  ton  in  the  week,  with  some  sellers  quoting  fur- 
ther advances.  Billets  and  sheet  bars  are  quot- 
ably  higher  after  two  months  of  practically  sta- 
tionary prices.  Finished  steel  prices  are  dis- 
tinctly higher  in  many  instances,  hut  market 
prices  are  not  quotable  as  sharply  as  formerly  as 
mills  are  reserved  about  selling  and  frequently 
quote  different  prices  on  orders  that  would  usually 
be  regarded  as  of  equal  acceptability. 

The  whole  steel  market  is  in  the  throes  of  an- 
other general  and  large  advance,  apparently, 
similar  to  that  which  occurred  in  the  first  three 
months  of  this  year.  The  mills  realize  that  the 
market  is  in  a  dangerous  position,  on  account  oi 
the  high  prices,  but  that  has  been  the  case  since 
earlv  in  the  year. 

Outputs  in  October  have  been  very  large  at  all 
the  mills,  and  the  majority  have  broken  their  best 
month's  record.  Car  shortages  this  week  are  the 
worst  yet  experienced  and  are  curtailing  shipments. 

Pig  Iron — Sales  of  fair-sized  tonnages  of  bes- 
semer, basic  and  foundry  iron  have  been  made  at 
$2  a  ton  above  minimum  quotations  of  a  week 
ago  and  the  market  is  higher  by  that  amount, 
with  some  sellers  asking  further  advances.  We 
quote:  Bessemer,  $26@27 ;  basic.  $22  (a1 23  :  foun- 
dry and  malleable,  $23^24  ;  forge,  $22.50@23, 
f.o.b.  Valley  furnaces,  95c.  higher  delivered 
Pittsburgh. 

Snvder  October  Vallev  averages  bessemer, 
$23.6576,  basic,  $20.3086;  average  foundry,  $20.56. 

Steel — The  whole  trade,  merchants  and  consum- 
ers, has  been  thoroughly  canvassed  of  late  for  soft 
steel  billets  and  sheet  bars,  and  everything  below 
$50  for  billets  and  $52  for  sheet  bars  has  been 
absorbed,  so  that  the  market  is  quotable  at  these 
prices  as  minimum. 


Ferroalloys 


Exports  of  spiegeleisen,  ferromanganese  and 
ferrosilicon  from  Great  Britain,  nine  months 
ended  Sept.  30,  were  73,284  gross  tons  in  1915. 
and  99,206  tons  in  1916;  increase,  25.922  tons. 

Imports  at  Baltimore  for  the  week  included 
1,982    tons    ferromanganese    from    Great    Britain. 

Ferrosilicon  is  quoted  at  $98^100  per  ton  for 
50%.  Bessemer  ferrosilicon  is  from  $33  for  10% 
Up  to  $43  for  16%,   at  furnace. 

Spiegeleisen  is  higher,  20 ';J  being  quoted  at 
$45(5  50  per  ton   at  furnace. 

Ferromanganese — Sellers  are  now  quite  firm  at 
$164  for  imported  and  $165  for  domestic  on  con- 
tract, bids  at  lower  prices  being  turned  down. 
There  is  a  fair  demand. 


Foreign   Iron 


German  Steel  Production  in  August  is  reported 
by  the  German  Iron  and  Steel  Union  at  1.412,326 
metric  tons.  For  the  eight  months  ended  Aug. 
31  the  make  was:  Converter,  5,156,847;  open- 
hearth,  4.474.397;  direct  castings,  706,165;  cru- 
cible, 72,612;  electric,  117,347;  total,  10,538,660 
tons.  This  is  2.095.876  tons  more  than  in  1915, 
but  1,025.602  tons  less  than  in  1914. 


STOCK  QUOTATIONS 


STOCK  QUOTATIONS— Continued 


N.Y.EXCH  t 


Alaska  GoldM...  . 

Alaska  Juneau 

Am. Sm. A- Ref.. com 
Am.  Sm,  &  Ref.,  pf 


Bethlehem  Steel. 

J'.iMliIeheni  Steel,  pf 
Butte  A-  Superior 

Chile  Cop 

Chino 

Colo. Fuel  A    Iron 
Crucible     Steel...  . 

1  >ome  Mines 

Federal  M,  A  S.  . 
Federal  M    as,  of 


.  Consol. 

Ontario  Min 

Quicksilver. 
Quicksilver,  pf. 


Republic  I.&  S.pf. 


Va   Iron  C.  A-  C 


N.   Y.    CURBt 


Hutfal."  Mines.  . . . 

Butte  A  N.  Y 

Butte  C.  A-  Z 

( 'aledonla 

("an    cop.  Corpn. 


Cerro  de  Pasco. 


First  Nat.  Cop. 


Hecia  Min 

11  owe  Sound 

Jerome  Verde 

.b.piin  ( >re  A-  Spel. 


McKinley-Dar-Sa 

Mother  Lode 


Nevada  Hills 

N.  Y.  A-  Hond 

NipRsinfi  Mines. 


Standard  S.  L. 

Stewart 

Success 

Tonopah. 


I'nnnpah  Ex 

Tnbullion 

United  Zinc 

Whin-  Knob,  pf.. 


SAN  FRAN.* 

Alta 

Andes 

Best  &  Belcher 

Bullion 

Caledonia 

Oiatlenee  Con 

Confidence 

Cons.  Imperial  . 

Con.  Virginia. 

Gould  A-  Curry 

Hale  A-  Norcross 

Jacket-Cr.  Pt 

Mexican    

t  lccideiital   

Ophir 

Overman 

Savage 

Sec  Belcher 

Sierra  Nevada. 

Union  Con 

Utah  Con. .  .  . 

Belmont     

Jim  Butler 

MacNamara  . 
Midway 

Mont  -Tonopah. 
North  Star 
Rescue  Fula 

West  Fnd  Con 

Atlanta 

Booth 

C.O.D.  Con 

Comb.  Frac 

D'fleld  B.B 

D'fleld  Daisy 

Jumbo  Extension  . 
Round  Mountain 
Sandstorm  Kendall 

Sib-cr  Pick 

Central  Eureka.  .  . 

Argo 

Ariz.  Central 

Bin  Jim       .    .  . 

Lazy  Boy 

Oatman  No.  Star. . . 

Torn  Heed 

United  Eastern.  . .  , 
United  Western 


BOSTON  EXCH.*  Oct.  31        COLO.  SPRINGS    Oct.  31 


Allouez . 

Ariz.  Com.,  ctfs. . . 
Bonanza 

l'.uMr-|'.allakla\a 
Calumet  A  Ariz. 
Calumet  A-  Hecla  . 
<  'entennial 
Copper  Range. 
Oalv  west    .  ■  -  ■ 

Fast  Butte 

Franklin 

Granby. 


Hancock 

Helvetia 

Indiana  . 

Island  Cr'k.  com. 

Island  Cr'k,  pfd. 

Isle  Royale 

Keweenaw 

Lake 

La  Salle 

Mason  Valley. . . 

Mass 

Mavflower 

Michigan 
Mohawk 
New  Orcadian. 

New  Idria 

North  Butte 

North  Lake 

<  >jibwav 

Old  Colony 


old  Don 
<  )sceola 
Quiney 


si    Mary's  M.  L. 

Santa  Fe 


Sha 

Shatuii.-k-Ariz 

s«..  bake 

So  Utah 

Superior 

Suprriiir  A  Bost.  . 

Tamarack 

Trinity 

Tuolumne 

U    S   Smelting. . 
U    S,  Smelfg,  pf. 

1  'tab  Apex 

Utah  con 

Utah  Metal 

\  ictoria 


BOSTON  CURB*     Oct.  31 


Alaska  Mines 
Bingham  Mil 

Boston  Ely. 


Boston  &  Mont. . .  . 
Butte  A  Lon'n  Dev 

(  'alavrras    

t  alum.  t-Corbin 

Chief  Con 

( "rown  Reserve 

Davis-Daly. 


i  Cap  Cop  ,  pf, 
Mexican  Metals  . . 
Mines  of  America. 
Mojave  Turmstm 


Baltic. 

New  Cornelia. . 

Ohio  Copper. . , 


Oneco. 

Rex  Cons 

Rilla 

United  Verde  Ext 


SALT  LAKE* 


Hie    1  our. 

1  '.la.  I.   .la>  k 

Cardiff 

i  'nlorado  Mining 


Emma  <  "op 

Gold  Chain 

Grand  Central. . . . 
Iron  Blossom    . 
Lower  Mammoth.. 

May  1  >ay 

<  tpotmngo 

Prince  Con 

Seven  Troughs. . 


La  Rose 

Peterson  Lake. 
Right  of  Way. 


St'iu'ca  Superior 
T.  A-  Hudson  Bay . 

Temiskamlng 

Wt-ttlaufer-Lor 

1  >ome  Ex  ten 

I  >ome  Lake 

Foley  O'Brien 

Hoihnger 


Doctor  Jack  Pot.  . 
Elktun  Con 

.09 
.10 
.40 
.03 

.04; 

2.43 
.67 

t'05* 
.32 
1.93 
1.75. 

Findlay 

Gold  Sovereign 

Isabella 

Mary  McKinney.. 

Portland 

Vindicator 

Alaska  Mexican 
Alaska  Tre'dwell 
Burma  Corp. . .  - 


3  17  6 
0  13  6 
0  16  6 
0  11   3 


'  Bid  prices,     t  Closing  prices,     t  Last  i„>u<'tatl"i:s 


MONTHLY    AVERAGE   PRICES  OF   METALS 


New  York 

London 

Silver 

1914 

1915 

1916 

1914 

1915 

1916 

January. . .. 
February.... 

March 

April 

May 

June 

July 

August 

September.. 
October. ..  . 
November.. 
Dec 

56.572 

-.7  5m'. 
;,s  our 
,vx  -.in 

55  17.7 

56  471 

:>4  l'.7x 
:,4  :;i4 

53    2911 
511    1.5  1 
I'.l   OX2 
411    37.5 

4X   X55 
4X477 
5(1    241 
50  250 

111    HI  5 
111   (134 
17    5111 
17    1(1.'. 
tx    livii 
111    3x5 
51.714 
54.971 

56 . 775 

56 ,  755 

57  935 
(,4    415 
74    21,9 
95    1124 
i,2    "1(1 
.,11    (1X3 

58  51 
67.S55 

26 . 553 

2<\    573 
_•(,    7xx 
26.95X 
26    7(11 
2.5    !I4X 
25    219 
25    979 
24    21,11 
23. 199 
22    7113 
22.9(19 

22  731 

22.753 

23  7I1X 
23.7(19 
23    57(1 
2.1    2C7 
22    597 

22  7X1, 

23  59  1 
23   925 
25.094 
29.373 

26 . 960 

26  975 

27  597 
3 ,2 

.5     177 
31    111,11 
311    (1,1(1 
31  .498 

:i2  5x4 
32.361 

Year 

54  xi  i 

49  684 

25   314 

23.675 

New  York 

London 

Copper 

Electrolytic 

sian, Ian] 

Electrolytic 

1916 

13.641 

24  00.x 

60    75(1 

XX   0X3 

65.719 

116.167 

Feb 

14    394 

26   44(1 

63     19 1 

102    667 

133.167 

14    7X7 

"6    3111 

66    1.52 

107.714 

1  16  mill 

April.  .  . 

Hi   XI 1 

27    X95 

75   096 

124.319 

157    3X9 

May. . .. 

IX   5111, 

'x    (',  '5 

77    1,11(1 

135    457 

152    522 

19    477 

26   6111 

x2    5     1 

112    432 

95.333 

137    455 

July. ... 

IX   791', 

23    X65 

76   Oil 

95.119 

91  .4119 

IV,    5110 

16.941 

26    1211 

t'.x   673 

110    2X3 

X2.333 

126    504 

Sept 

17    5(12 

26    X55 

6X.915 

113    9115 

X5.250 

154    07  1 

Oct 

17.6x6 

27.193 

72    601 

122. 750 

XX   OHO 

142.523 

Nov 

IX   627 

77.744 

93.273 

Dec. . .  . 

20.133 

xd.77.1 

11)0    43(1 

5  car  . 

17.275 

72    552 

New 

York 

London 

1915 

1916 

1915 

1916 

January 

February 

3  1    21,0 
37.415 
48.420 
47    xx  1 
3.x    790 
HI   2xx 
37     125 
34.3X9 
33    125 

53    0X0 
59    224 
3S    77H 

41X25 
42.717 
50.741 
51    25(1 
49    125 
42    251 
35   51(1 
3X    565 
3X.X3II 
41.241 

156    55(1 
176   925 
1X1)    141 

166  225 
162    675 
11,7    6.36 

167  (ixll 

151  4411 

152  (.25 
151    554 
167    670 
167   OHO 

175. 548 

1X1.107 

June 

179   466 

August 

September 

October 

November 

December 

169  X7I1 
171  345 
179.307 

Av.  year 

3S  590 

163   960 

\r\v  5  ,,rk 

St.  Louis 

London 

1915 

1916 

1915 

1916 

1915 

1916 

January 
February.... 

March 

April 

May 

June 

July 

August 

September.. 
October. ..  . 
November.. 
December. . 

3   729 

3  X27 

4  053 
4    22  1 

4  274 

5  932 
5   659 
4    656 
4.610 

4  611(1 

5  155 
5    355 

5  921 

6  216 
7.136 

7  630 
7.463 
6   936 
6    352 
6.244 
6X1(1 
7.000 

3.548 

3.71S 

3  997 
4.142 

4  1X2 

5  X36 
5   531 
4    520 
4   49(1 

4  4911 
5.07s 

5  201 

5  x26 
6.164 
7    375 
7    655 
7    332 

6  74(1 
6    1  X5 
6   oxx 
6.6911 
6.89S 

lx    6116 
19.122 
2  1    XX3 
21  .11114 

20  347 

25  1711 
24    fill 

21  1146 
23    151 
23    994 

26  27X 
28    X07 

31.167 

31  HXX 
34    4411 
34    36X 

32  967 
31    (111 
2X    137 
29    734 
311   7X6 
30.716 

Y'ear 

4  673 

4    567 

22,917 

New  York 

St      LlilllS 

London 

Spelter 

1915 

1916 

1915 

1916 

1915 

1916 

6    3X6 

16   915 

6,211 

16    745 

30   X44 

XI).  X10 

X   436 

IX    42(1 

X   255 

lx    2l,(l 

39X111 

97    762 

X   54  1 

16    X46 

X   360 

16    676 

44.141 

95   04X 

III  1112 

16   6H5 

9    X3, 

16    525 

19    XXX 

111)   056 

14    276 

14    610 

14. 106 

fix.  1011 

114   217 

21    2IIX 

1  1    752 

21    (I3X 

11    5X2 

Kill   614 

fix  5111 

HI   1)26 

X    112  5 

IX    X56 

X    755 

97.250 

50  750 

12   7X1 

X    73(1 

12    611 

X    5611 

67.7X6 

51    5X7 

13    441) 

X   ,,,iu 

1.1    27(1 

X.X20 

6,     X41 

52.0115 

9.829 

12    596 

9.659 

66   536 

54.159 

15.111,2 

15    792 

xx    41,9 

Dec 

15.391 

15.221 

S9 . 400 

Year 

13  230 

13   054 

67.553 

Pig  Iron. 

Bessemer  j. 

Basic! 

No.  2 
Foundry 

1915 

1916 

1915 

1916 

1915 

1916 

January. . . . 
February.... 

March 

April       .  .  . 
May 

July 

August 

September.. 
"October  .    . 
November. . 
December.. 

514.59 
14.55 
14.55 
14   55 
14.61 
14.70 
14.94 
16  01 

16  xo 

16  95 

17  57 
19.97 

821    60 
21  .  16 
21.  XI 
2 1  .  65 
21    7x 
21.115 
21.95 

21  95 

22  xx 
24.61 

XI 5     15 

13.45 

13.45 
13   45 
13.60 
15   1.7 
13.91 
15.31 
15   115 

1 5  96 

16  47 
IX. 44 

xlx    7x 
IX.  113 
19.211 
lx    H5 
19    11 
lx   115 
lx   95 
IX   95 
19. 5.x 
21.26 

513. 91) 
15    HO 
13.H5 
13.95 
13    S3 
13.77 
13.1.x 
14.75 
15.711 
15.  XH 
17.211 
IS. 95 

$19.70 
19.51 
19.45 
19.45 
19.58 
19,34 
19.20 
111.25 
19.53 
21.51 

Y'ear...  . 

515  X2 

x|  1   76 

t  As  reported  by  W.  P.  Snyder  &  Co. 
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This  Index  is  ;i  convenient  referei to  the  i  :ur 
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4282— ARIZONA— Geologv  of  the  Warren  Min- 
ing District.  Y.  S.  Bonillas.  J.  B.  Tenney  and 
Leon  Feuchere.  (Bull.  A.  1.  M.  E.,  Sept..  1916; 
68    tip.,    illus.) 

4283— ARIZONA— The  Mineralisation  at  Cltf- 
ton-Morenci.  Louis  E.  Reber.  Jr.  (Econ.  Geo!,, 
Am;. -Sept.  1916;  40  pp.,  illus.)     60c. 

4284— BLAST  FURNACE— Late  Blast -Fur- 
nace  Designs.  (Eng.  and  Min.  Journ..  Oct.  7. 
1916;  4  pp.,  illus.)  Three  important  examples  of 
modern  blast-furnace  equipment  are  repri 
(1)  Furnace  used  at  Katanga;  (2)  copper-matting 
furnace  at  Anyox,  B.  C.  ;  and  (:>)  a  lead  furnace 
at  Bunker  Hill  &  Sullivan  works      20c 

4285 — BLAST  FURNACES— Tuyere  Connections 
for  Copper  and  Lead  Blast  Furnaces.  Richard  H. 
Vail.  (Eng.  and  Min.  Journ.,  Oct.  7,  1916;  4 
pp.,  illus.)     20c. 

4286— BLAST  VS.  REVERBEKATOKY  FUR- 
NACE.    B.  Magnus.      (Eng.  and  Min.  Journ.,  Oct. 

7,  1916;  l'i  pp.)  Consideration  of  the  advan- 
tages of  the  blast  furnace  as  compared  with  the 
reverberator;  for  the  treatment  of  Mount  Morgan 
gold-copper  ore.      20c. 

4287— BRADEN  MINES— Pillar  Caving  at  the 
Braden  Mines.  J.  D.  Tallant.  (Teniente  Topics, 
July,  1916;  2>£  pp.,  illus.)  Conclusion  of  article 
previously   indexed.     20c. 

4288— CALIFORNIA  AND  OREGON— Gold,  Sil- 
ver, Copper.  Lead  and  Zinc  in  California  and 
Oregon  in  1915.  Charles  G.  Yale.  (Mineral 
Resources  of  the  V.  S.,  1915— Part  I,  Oct.  4, 
1916;  51  pp.) 

4289— CONCENTRATOR— The  Stoddard  Mill. 
Arizona — A  Copper  Concentrator.  C  B.  Clyne. 
(Min.  and  Sci.  Press,  Oct.  21,  1916;  2'j  pp  .  illus  I 
20c. 

4290— FLOTATION— History  of  the  Flotation 
Process  at  Inspiration.  Rudolf  Gahl  :  also  dis- 
CUSSlon  by  David  Cole.  (Bull.  A.  I.  M.  E.,  Sept. 
and    Oct.,    1916;    60    pp.,    illus.) 

4291— INSPIRATION  COMPANY'S  OPERA- 
TIONS in  August,  1916.  (Eng.  and  Min.  Journ., 
Oct.  7.  1916;  1  p.)  Mill  statistics,  details  of 
screen   analysis,   etc.     20c. 

4292— LAUNDERS — Slag  Lining  for  Launders. 
W.  A.  Leddell.  (Eng.  and  Min.  Journ.,  Oct.  7, 
1916;  1%   pp.,   illus.)      20c. 

4293— MINING  METHOD— Cost  and  Extraction 
in  the  Selection  of  a  Mining  Method.  C.  E. 
Arnold.  (Bull.  A.  I.  M.  E.,  Sept.,  1916;  4  pp., 
Illus.)      40c. 

4294— ORE  DEPOSITS— The  So-Called  Graphic 
Intergrowth  of  Bornite  and  Chalcocite.  Austin  F. 
Rogers.  (Econ.  Geol.,  Aug.-Sept.,  1916;  12  pp., 
illus.)      60c. 

4295— REFINING — Electrolytic  Refining  of  Cop- 
per. F.  L.  Antisell  and  S.  Skowronski.  (Advance 
copy.  Am.  Inst,  of  Metals,  Sept.  It'lB ;  11  pp.. 
illus.) 

4296— SMELTING  at  the  Arizona  topper  Co.'s 
Works.  F.  N.  Flvnn.  (Bull.  A.  I.  M.  E.,  Sept., 
1916;  16%   pp.,  illus.)      40c. 

4297— SMELTING— Changes  in  Smelting  Prac- 
tice of  Anaconda  Copper  Mining  Co.  Frederick 
Laist.  (Eng.  and  Min.  Journ.,  Oct.  7,  1916;  3 
pp.,  illus.)      20c. 

GOLD    AND    SILVER— CYANIDING 

4298— DREDGE  BUCKET  PINS— Testing  of 
Dredge  Bucket  Pins.  Ralph  A.  Young.  (Eng. 
and  Min.  Journ.,  Aug.  26,  1916;  2'i  pp.,  illus.) 
20c. 

4299— KLONDYKE— Mining  the  Frozen  Gravels 
of  the  Arctic.  Henry  M.  Payne.  (Sibley  Journ. 
of  Eng.,  Sept.,  1916;  4V4  pp.,  illus.)     40c. 

4300— MONTANA— The     History     and 
ment  of  Gold  Dredging  in  Montana,     Hennen  Jen- 
nings.     (Bull.   121,  IT.  S.  Bureau  of  Mines,   1916; 
41     pp.,     illus.)       Paper    read     a'     Second     Pan- 
American  Scientific  Congress.     Dec.  27.    191  i  Ian 

8.  1916;  has  a  selected  bibliography  on  gold 
dredging.     40c. 


1  101      n.Ai  1:1;   MIXING    mi.  1 

atlng   Costs.     Chat  li       lanln       (B 
1.  \ii  1918; 

GOLD    AND.    SILVER— CYANIDING 

4302     CYANIDING  Cla     "       it  the  Buckhorn 

Gold   Mine       Paul    It.    Cook       (Bull     A     1     \i     1: 

Si  pi  .    1916  .   BV4    PP  .    'ii' 

1  103     mill     Construction     and     Opi 

the    v  •  .mi  1    r  LCi  ird  Mill      Herl 

(Mm     and    Sri     Press,    Sept     9,    1916;    ; ■■,    pp 

illus.)    20c 

1  "I     PRECIP1  1  \  HO        El     I 

Hon    from    Cyanldi  G     n     Clevenger. 

(Eng.   and   Min.  Journ.,  Sepl    30,   1916  . 
!0i 
OH  TIONS      Itmi    pherlc  Dei  imposition 

of  Cyanide  Solutions     1;    11    1  level 

Morgan.     (Min.  and  Sci.  Press,  Sepl    16, 

pp.,  illus.)     20c. 

GOLD    AND     SILVER— GENERAL 

4306— CALIFORNIA  AND  OREGON  Gold,  Sll- 
vi  1  I  opper,  head  and  Zme  iii  California  and 
Oregon  In   1915      Charl      I  itinera!   Re- 

el  the   u    s  ,    1915     Part   I  ;  .",1   pp  ) 

1307     COBALT— The   Labor   Dl 

Oct  15,  1916  :  -  .  pp  )  Re- 
ports ol  c mission  whieh  Investigated  labor  con- 
ditions  at    Cobalt      20c. 

FLOTATION     TRIBULATIONS 
A     Pearce.      (Min.  and  Sci    Press.  Sept     16,   1916; 
4     pp.,    illus  )       Gives    experiences     with 
at    ArgO    null.    Colorado.      20c. 

ram     MANGANESE-SILVER    PROBLEM,    The. 
Walter  Neal.    (Journ.  <  hi  in     Mel    and  Min.  Soc  . 
Aug  .    1916  .   ''    pp  1      id.    Hi.    dtfflcultli 
tried  in  tri  atlng  mang  mese    Liver  ores;  no  definite 
solution   can    yel    be   offered,   hut   authot 
pro   i!  'air 

4310— MANITOBA— The    Herb    Lake    Gold     Dl« 
triet.     .Manitoba         It.     C.     Wallace.        (Can       Mill. 
Journ.,  Oct    1.   1916 ;  %   p. )      Pri 
for    the    Public     Utilities    Commission.     Manitoba. 
20c. 

4311— RAND— Far  East  Rand  and  Suggested 
Changes  in  the  Gold  Law,  It.  N  Kotz 
Mag..  Aug..  1916;  9  pp.)  From  report  of  the 
Government  Mining  Engineer,  submitted  to  the 
Parliament  of  South  Africa.  An  analysis  of  min- 
ing conditions  in  the  Far  East  Kami,  with  a 
study  of  what  constitutes  a  minimum  ana  for 
profitable   working      40c. 

4312  REFINING  — The  Metal  Tle-TJp  In  Blec 
trolvtic  Refining.  Lawrence  Addnks  (Met  and 
Chem.   Eng..  Sept    r..   1916;  7%   pp.,  illus  1     10c 

4313— tailings    Treating  Amalgamation  Tail- 
ings.    John    AUlngham.      (Eng.    and    Min 
Sept     '«.    1916;    1    p.) 

IRON    ORE    DEPOSITS.    MINING.    ETC. 

4314— CUBA— Geology  of  th.    1 
.,t    Hi:'   Flrmeza    District,   Orli  ate    Provlt 
Max    Roeslel.       (Bull.    A.    I.    M.    K  .   Oct.,    1916;    51 
pp.,   illus.)      loo 

1315  ELECTRIC      TOWER-  Bi 

lion    Mhos  Electrification.      \V    S    Uourller.      (Gea 
Eli       1;  i  ,  N,,v  .  1916  ;  10%! 
lines  crusher  plant,  substation,  -  100  roll  railway, 
p. .w,r  hnos.,  docks  and  storage  fa  illll    9  of  Chile 
Iron   Min.s  Co       10c 

1316  MINNESOTA  Recent  1  I  Develop- 
ments   "ii     tin     Mesabi     Iron     Range.     M 

]     r    Wolff      1  Hull-   A    I     M     1:  .   Oct,   1916;   21 
pp.,  Illus.)      10c 

1317  SOUTHERN  UNITED  STATES  Tin- 
smith's Coal  and  Iron  and  Their  Relation  to 
Worlu  Affairs.  Edwin  C  Eckel.  iMfrs.  Rec. 
Sept.    II.    1916;   1%    pp  .    Illus.)      20c. 

4318— SPAIN  -Las   Min  is  de    \ 
queta.     (R  Sept   8,   1916 ;  2%   pp.) 

40c 

IRON     AND     STEEL     METALLURGY 

4319_BAS1C   BESSEMER   PROI 

of    the.       II      II      Campbell.        (Iron    Age,    Sepl,     2S. 

BLAST     11  nil. A      \     P 
Cupola        .1      A      Parsons  Atr.    Inst 

,    Si  pt  .    1916  ;    1 
4321— BLAST-FI  RN  M   I 

1 
Si  pt  ,    1916  :   '■   PP.,   illus  I 

4322— BLAST-FURNACE     PRODUCTS.       J.      B 

ii       (Met   and   1 
1916  :    t   pp  1      10c. 

1  iikiimi:  NICKEL    ikon     AND 
PRODUCTS      Possibilities    f.o 

I 


III      ALLOl     .-ii 
pp  .  III11. 

tile     Stl 

LECTRIC     Fl 

7.    Plli,; 

LEI  1  RII    i  1  II 
1916  ;  4  pi        D 

1327     Mia  RANICAL     PBOP1  1:111- 

llus.) 

1 
Copper  "oil.  ■  1 

6  pp.,  illus  ) 

iTASB 

John  Sbarshall  Grasty.     (Mfr-. 
Rec  ,  Si  pi     1  !     1916  :    1      pp  ,  Illus.) 

m  i;i  \     WORK    of    1 

1         •         1:     - 

1  ;  :l     BLAG 
cosily   of  B         1 

indi  1     1      1 
U.   s.    Bu  !7   pp.,   illus  1 

PEEL  INGOT  D 
feeling    Acid    and    Hash-    Open-Hearth 

Steel       ,1     N.    Kill".       i Adi    • 
•  .   1916  ;  12  pp 

n     Making 

W.  A.  Jat  (Iron 

28,   I ;   I    ,   pp  .  ill. 1, ;  al  0   Iron  1  •     I: 

1  1.    1916  11  \o     Pom, 

drymen'a  Asso.     20c. 

LEAD   AND   ZINC 

AMERICAN    ZINC    INDUSTRY:, 
ture  of  the.     Otto   Ruht      (Pro*  .  Am    ' 

gress.   0  pp.) 

1  ;  15     BLAST    It  RNAI  i:     I    •       BI     t  Furnace 
Designs       (Eng.    and    Min  .".    1916; 

I  pp.,  illn 

era  blast-furnace  equlpmi 

Kuril. ice  11  ;  per-iu.itting  fur 

Inyox,    it    C  .  1   rurnace 

tker   Hill   &    Sullivan    -. 
BLAST-FURNACE  SLAG  SHI  I  I 

.mil    Mill.    Join,       0 

1    p  1      20c. 

i;l. AST   FURNAI 

for     Copper     am!     Lead     Blast     Pui 

1  n.   Journ.,   Oct     7.    ran. ; 
I    pp  .    illus  I 

•    WI.M1UM     ill     - 
Ingalls         W  f 

pp  1 

'  ALIFORNIA  AND   OREGON     G 
wr,  Copper,  Lead  and  Zinc  in  California 
gon    in    1915.      Charles    G.    Yale.       (Mil 
sources  of  the  D    s.  1915— Part  I.  Oct    I.  1916; 
-.1  pp  ) 

'  ONCENTRATIO 
in    Zinc    Concentration    Practice    In    II 

Ml     iutI       M     1      Parr, 
Chem.    Eng.    s,|.t.    15,    1916;    - 

MELTING      PRACTICE      In      Un- 
united   states       Arthur    8.    Dwlglit.       I  ' 

Mill.     Jon 

1  ITAI.l  URGi  '    Specula- 

tions on   '  '    Zinc      w     R    Ingalls. 

I    Min.    lonrii      0 
illus  I 

•ROD1  1  Tin.      I.'   id     in     191 
! 

I  ;l  1     in  lit!  ' 
Township,   Qui  '■  1     I 

publish  11      Cat      Dept  of  Mb 

v    M    de  I.iiiiiiu.n.     (Chem.  Tr.    ' 
1916;    I    |i  :    reprinted   in    Eng    and    Mil 

Journ  ,  0 

SMELTERY     Tl        D 

nd   Min.   Joui 
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4349— SPELTER  INDUSTRY— The  Development 
of  the  Spelter  Industry.  Ernest  A.  Smith  (Ad- 
vance eopv,  lust,  of  Metals,  Sept..  1916 ;  5,  pp.) 
1350-  SULPHURIC  ACID— New  Sulphuric-Acid 
Plant  T  V  Harris.  (Met.  and  Chem.  Engr., 
Sept  13  1916;  •">%  PP..  illus.)  The  construction 
of  the  sulphuric-acid  plant  and  the  commercial 
process  of  manufacture  of  the  acid  as  used  by 
the  U  S.  Steel  Corpn.  at  Donora.  Penn.  40c. 
4351— TAILINGS— Treating  Zinc-Lead  Tailings 
In  Utah  (Mill,  and  Eng.  Wld.,  Sept.  2,  1916;  % 
pp.,  illus.)  Describes  plant  at  Midvale  operated 
bv  Childers  Leasing  Co.     20c. 

4350 — UTAH — The  Lakeview  Mine.  Utah.  Doug- 
las W.  Jessup.  (Eng.  and  Min.  Journ.,  Sept.  30, 
1916;    3a4    PP.    illus.)      20c. 

4353— VIRGINIA— The  Southwest  Virginia  Lead- 
Zinc  Deposits.  Sydney  H.  Ball  and  Lester  8. 
Thompson.  (Eng.  and  Min.  Journ.,  Oct.  21,  191b; 
2%    pp.,  illus.)      20c. 

OTHER   METALS 
4354— ALUMINUM— Annealing     of     Aluminum. 
Richard    Seligman     and    Percy    Williams        (Met. 
and  Chem.   Eng.,  Sept.   1,  1916 ;  %   p.)     40c. 

435-, COBALT — A  New  Volumetric  Method  for 

the  Determination  of  Cobalt.  \V.  D.  Engle and 
R  G.  Gustavson.  (Journ.  Ind.  and  Eng.  Chem., 
Oct.,    1916;  1  p.)      60c. 

4356— MANGANESE— The  Manganese  Industry 
and  Indian  Designs.  Editorial.  (Mm.  Journ., 
All"  "6  1916;  2  pp.)  Discusses  project  tor  the 
establishment  of  works  for  the  manufacture  of 
ferromanganese   in  India.     40c. 

4357  MANGANESE  ORES  of  the  Bukowina 
Herbert  K  Scott.  (Advance  copy.  Iron  and  Steel 
Inst     Sept.,   1916;  18  pp.,  illus.) 

4358— MOLYBDENITE  :  Its  Output  and  Reduc- 
tion. (Mill.  Journ..  Sept.  9.  1916;  1%  pp.)  From 
1  paper  by  B.  Dunstan.  Chief  Government  Geolo- 
gist   of   Queensland.      40c. 

4359— NICKEL-  Les   Sources  du  Nickel.      (Me- 

taux   et   Alliages.   July-Aug.,    1916;   4%    pp.)      40c. 

4360— NICKEL— The  Occurrence  and  Utilization 

of  Nickel  Ores.      (Bull.  Imperial   Inst..  Apr. -June, 

1916;   25%    PP)      40c. 

4361— PLATINUM.  (Engineering.  Aug.  18, 
1916;  U  PP.)  Editorial  on  properties,  uses,  etc. 
40c.  ' 

4362— QUICKSILVER— Landers  Mercury  Fur- 
nace. (Eng.  and  Min.  Journ.,  Oct  7.  1916;  1  p.. 
illus.)  Abstract  of  patent  granted  to  W.  H. 
Landers.      20c. 

4363— QUICKSILVER— The  Smelting  of  Mercury 
Ores  W.  H.  Landers.  (Eng.  and  Min.  Journ., 
Oct.   7,   1916;   4   pp..   illus.)      20c. 

4364— STRONTIUM— Celestite  and  Strontianite. 
(Production,  Uses.  Etc.)  F.  L.  Clllin.  Jr.  (Bull. 
35,  Univ.   of  Ariz..  Bureau  of  Mines;  4  pp.) 

435-, TIN— Malvern     Tin      Mine.      Gurrunibali, 

North        Queensland.  E.        Cecil        Saint-Smith 

(Queensland  Govt.  Min.  Journ.,  Aug.  15,  191b; 
Hi   PP..  illus.)     60c. 

4366 TUNGSTEN— II      Tungsteno.        Giovanni 

Aichino.  (Ind  Chilli.  Min.  and  Met..  Sept.  10. 
1916;  4'i  pp.)  Continuation  of  article  previously 
indexed.     40c. 

4367 TUNGSTEN  in  the  Boulder  District,  Colo- 
rado. E.  H.  Leslie.  (Min.  and  Sci.  Press,  Sept. 
2,   1916  ;  3  pp.,  illus.)      20c. 

4368— VANADIUM— Prominent  Mines  of  Junin, 
Peru  Jos  T  Singewald,  Jr.  and  Benj.  LeRoy  Mil- 
ler. (Eng.  and  Min.  Journ.,  Sept.  30,  1916;  4% 
pp.,  illus.)     20c. 

NONMETALLIC   MINERALS 

4369— BARYTES— Barium  Chemical  Industry  in 

the    South    and   Vast    Resources    of    Barytes    as    a 

Foundation.      James   M.    Hill.      (Mfrs.    Rec,   Sept. 

14,    1916;    IS    pp.)      20c. 

4370— GRAPHITE  DEVELOPMENT  in  Burnet 
County  Texas.  Alvin  Strong.  (Min.  and  Eng. 
Wld  .  Oct.   7.  1916;  '/2  p.,  illus.)     20c. 

4S71— MAGNESITE— Materiaux  refractaires  en 
Magnesite  Les  Gisements  Italiens  de  Magnesite. 
(Rev.    de   Met..   Jan. -Feb.,   1916;   2   pp.) 

4372— OZOKERITE  DEPOSITS  of  Soldier  Sum- 
mit, Utah.  Will  C.  Higgins.  (Salt  Lake  Min. 
Rev.,  Sept.  30,  1916;  3  pp.,  illus.)     20c. 

4373— PHOSPHATE  ROCK— The  Conservation 
of  Phosphate  Rock  in  Tennessee.  W.  C.  Phalen 
(Resources  of  Tenn.,  Vol.  VI,  No.  4;  Oct.,  1916; 
23V>  pp.,  illus.) 

4374— POTASH  as  a  Byproduct  in  the  Cement 
and  Iron  Industries.  Ernest  F.  Burchard.  (Mfrs. 
Rec,  Sept.  14,  1916;  2*4  pp.,  illus.)     20c. 

I  1T5  1'iiTASH— Southern  Iron  Ores  as  a 
Source  of  Potash.  John  Sharshall  Grasty.  (Mfrs. 
Rec,  Sept.   14,   1916;  15   pp.,  illus.)      20c. 

4376  SAPPHIRE-MINING  INDUSTRY  of  Ana- 
kie  Queensland.  (Bull.  Imperial  Inst.,  Apr.-Juue, 
1916;  7i;  pp.) 

PETROLEUM    AND    NATURAL   GAS 
4377— GEOLOGY — The  Relations  of  the  Chemi- 
cal  Composition  of  Petroleum  to  Its  Genesis   and 
Geological      Occurrence.        Charles      F.      Mabery. 
(Econ.  Geol..  Aug. -Sept.,  1916;  16  pp  )     60c. 

4378— MEXICO'S      CRUDE      OIL      OUTPUT      in 

1915.     (Petrol.  Rev.,  Sept.  9,  1916;  IV2  PP)     40c. 

4379— OKLAHOMA— An    Anticlinal     Fold     near 

Billings,   Noble    County,    Oklahoma.      A.   E.    Fath. 

(Bull.    641-E,    U.    S.    Geol.    Surv.,    1916;    17    pp.. 


4380—  RUMANIA— The  Petroleum  Industry  .if 
Rumania.      (Min.  Journ.,  Sept.  2,  1916  ;  1  p.)    40c. 

4M1— RUSSIA'S  PETROLEUM  RECORD  in 
1916  B.  Lvov.  (Russia,  Sept.,  1916;  10  pp., 
illus.)  Production,  shipments  and  prices  during 
first  quarter  of  1916. 

4381a— SOUTHERN  UNITED  STATES— Petro- 
leum and  Natural  Gas  in  the  South  as  Chemical 
Resources.  John  D.  Northrop.  (Mfrs.  Rec.  Sept. 
14,   1916;   2  pp.,   illus.)     20c 

43S2— WASTES — Underground  Wastes  in  Oil 
and  Gas  Fields  and  Methods  of  Prevention.  Win. 
I  ,, Murray  and  James  O.  Lewis.  (Tech.  Paper 
130,  U    S    Bureau  of  Mines,  1916;  28  pp  ,  illus.) 


ill. 


ECONOMIC  GEOLOGY— GENERAL 

43S3— CRYSTALLOGRAPHY— Cultivating  Stere- 
oscopic Sight.  Walter  M.  Brodie.  (Eng  and 
Min.  Journ.,  Oct.  21,  1916;  1|  pp.,  Ulus.)     20c. 

4384— MANITOBA— Sulphide  Deposits  at  Flin- 
Flon  and  Schist  Lakes.  Manitoba.  (Can.  Min. 
Journ..  Oct.   1,  1916;  1M:  PP-)      20c. 

4385— REPORTS  on  Mining  Districts— General 
Suggestions.  (Min.  and  Sci.  Press,  oepl  30, 
1916;  4  pp.)  Troni  "Suggestions  to  Authors 
of  Paper  for  Publication  by  the  U.  S.  Geol.  Sur- 
vey."    20c 

4386— SULPHIDE  ORE  ENRICHMENT— Labora- 
tory Studies  in  Sulphide  Ore  Enrichment.  II, 
The  Formation  of  Chaleopyrite  by  Artificial  Re- 
placement. S.  W.  Young  and  Neil  Preston  Moore. 
(Econ.  Ceol.,  Aug.-Sept.,  1916;  8  pp.,  illus.)    bOc 

MINING— GENERAL 
4387— ACCIDENTS— Mining  Hazards' on  the  Pa- 
cific  Coast.     Frederick   L.   Hoffman.      (Proc,  Am. 
Min.   Congress,   Oct.,   1916;   10M;    PP.) 

4388— AMORTIZATION  AND  DEPRECIATION. 
Robert  S.  Lewis.  (Min.  and  Sci.  Press,  Sept.  23, 
1916  ;   3   pp.,   illus.)      20c. 

4389— DRILLING— The  Exploratory  Borehole. 
James  Steelman.  (Coal  Age,  Oct.  14  1916;  3% 
pp..  illus.)  Machines  employed  for  drilling,  es- 
pecially coal  beds.     20c. 

4390— HOISTING— Safety  for  Hoist  Engineers. 
Harry  E.  Scott.  (Eng.  and  Min.  Journ.,  Oct. 
21.    1916;   1   p.)      20c. 

4391— MINE  VALUATION— Metallurgical  Calcu- 
lations as  Affecting  Mine  Valuation.  B.  Magnus. 
(Eng.  and  Min.  Journ..  Oct.  7,  1916;  1%  PP)  20c. 
439°— MINING  LAW— Revision  of  the  Milling 
Law'"  (Eng  and  Min.  Journ.,  Oct.  14  and  21. 
1916;  B%  pp.)  Details  of  th»  referendum  insti- 
tuted' by  the  Mining  and  Metallurgical  Society  of 
America. 

4393 NEWFOUNDLAND — Mineral  Resources  of 

Newfoundland.  P.  W.  Browne.  (Can.  Min. 
Journ..   Sept.    15,    1916;    1%    PP-)      20c. 

4394 — PERU — Prominent  Mines  of  Junin,  Peru. 
Jos  T  Singewald.  Jr.,  and  Benj.  I.eRoi  Miller 
(Eng  and  Min.  Journ..  Sept.  30,  1916;  414  PP-. 
illus.)     20c 

4395— RESCUE — Underground  Mine-Rescue  Car. 
Gaston  Libiez.  (Coal  Age..  Oct.  14.  1916 ;  114 
pp.,  illus.)  A  stretcher  car  designed  by  J.  A.  Ji.de, 
and  used  by   Illinois  Zinc   Co.      20c 

4396  —  SHAFT  —  Concreting  the  Sacramento 
Shaft  at  Bisbee.  (Min.  and  Sci.  Press.,  Oct.  7, 
1916;  8%   PP  .  illus.)     20c. 

4398— SHAFT  TIMBERING— Retimhering  a 
Four-Compartment  Shaft.  H.  G.  Thiele.  (Mill, 
and  Sci  Press.  Oct.  14,  1916;  2'4  PP-.  illus.)  20c 
4399  —  SHAFT  -  TIMBERING  EXAMPLES 
(Creighton  Mine.  Ontario).  Albert  E.  Hall.  (Eng. 
and  Min.  Journ..  Sept.  30,  1916;  1%  pp..  illus.) 
20c 

4400— SIGNALING— Bell  and  Buzzer  Signal 
System  Albert  E.  Hall  and  Geo.  McFeely.  (Eng. 
aiid  Min.  Journ.,  Oct.  21.  1916;  1  p.,  illus.)  20c 
4401— SOUTH  AFRICA— The  Mining  Situation 
in  South  Africa.  (Eng.  and  Min.  Journ.,  Sept. 
30,    1916;   1»4    PP)      20c 

4402— SURVEYING— A  Graphical  Method  for 
the  Correction  of  Steel  Tapes.  Walter  Scott 
Weeks  (Univ.  of  Calif.  Pub.  in  Engineering, 
Vol.   I,'  No.   9.  Sept.    15,   1916;   7%   pp.) 

4403— UTAH— Mining  Operations  in  Bingham 
Camp  Utah.  W.  A.  Scott.  (Min.  and  Eng.  YWd., 
Sept.  'l6,  1916;  lg   PP.)     20c 

ORE    DRESSING— GENERAL 
4404— FLOTATION— Chart    for    Flotation    Test- 
ing.    L.  B.  Pringle.      (Eng.  and  Min.  Journ.,  Oct. 
21.  1916  ;  1  p  .  illus.)     20c 

4405 FLOTATION — Experiments  from  the  Flo- 
tation Laboratory.  C.  Y.  Clayton.  (Bull  Mo. 
School  of  Mines  and  Metallurgy,  Aug.,  1916;  40 
pp.,  illus.) 

4406— FLOTATION— The  Invention,  Develop- 
ment and  Introduction  of  the  Flotation  Process. 
A.  Stanley  Elmore.  (Min.  and  Sci.  Press,  Sept. 
23,   1916;' 6%  PP  )     20c. 

4407— FLOTATION  CONCENTRATION  of  Car- 
bonate Ores.  Joseph  T.  Terry,  Jr.  (Mm.  and  Sci. 
Press.  Oct.  7,  1916;  %  p.)    20c 

METALLURGY— GENERAL 

4408— BLAST-FURNACE  FEEDING,  The  RegU- 
lation  of  L  D.  Anderson.  (Eng.  and  Min. 
Journ.,    Oct    7,    1916;    %    P-.   Ulus.)      20c 

4409 — BRASS— The  Annealing  of  Arsenical 
Brass    Containing   61    and   62.5%    of   Copper.     A 


Study  of  the  Structure  and  Properties  Developed 
by  Varying  the  Rate  of  Cooling  Within  the 
Transformation  Range.  C.  H.  Mathewson  and 
E  M.  Thalheinier.  (Advance  copy,  Inst,  of 
Metals.   Sept..    1916;   48   pp.,   illus.) 

4410— BRONZE — Report  on  a  Series  of  Com- 
parative Tests  of  Zinc-Bronze  (88  Cu  —  10  Sn  — 
2  Zn)  Standard  Test  Bars.  C.  P.  Karr.  (Ad- 
vance copy,  Am.  Inst,  of  Metals,  Sept.,  1916;  12 
PP) 

4411 — ITALY" — Electrochemical  Industries  in 
Italy  A.  Miolati.  (Chem.  Tr.  Journ.,  Sept.  30 
and'  Oct.  7,  1916  ;  2Ms  PP-     80c 

4412 — METALLOGRAPHY — Recent  Progress  in 
Metallography.  Wm.  Campbell.  (Advance  copy. 
Am.  Inst,  of  Metals,  Sept.,  1916;  63  pp.)  Lists  of 
books  and  periodicals  are  included,  which  con- 
tain the  chief  publications  of  interest. 

4413— ORE  TREATMENT— The  Selection  of  a 
Method  of  Ore-Treatment.  Geo.  J.  Y'oung.  (Met 
and  Chem.   Eng..   Sept.    15,    1916;  2%   pp.)      40c 

4414— REFRACTORIES— Some  Aspects  of  the 
Testing  of  Refractories.  A.  V.  Bleininger.  (Proc. 
Engrs.  Soc  W.  Penn.,  Oct.,  1916;  34  pp.,  illus.) 
60c 

4415 — X-RAY'  EXAMINATION— Examen  des 
Metaux  par  les  Rayons  X.  H.  Pilon.  (Rev.  de 
Met.,  .Ian. -Feb.,  1916;  7%  pp.,  illus.) 

MINING   AND   METALLURGICAL  MACHINERY 

4116— BELTS— Economy  of  Solid- Woven  Belts. 
W.  F.  Schaphorst.  (Eng.  and  Min.  Journ.,  Oct. 
21,    1916;    1%    pp.,    illus.)      20c 

44 17— DUST—  Sprinkling  Car  for  Mine  Use. 
F.  F.  Jorgensen.  (Coal  Age,  Oct.  7.  1916 ;  1  p.. 
illus.)      20c. 

4418— MOTOR-TRUCK  DEVELOPMENT  and 
Use  in  Southern  California.  W.  B.  Clapp.  (Min. 
and  Oil  Bull.,  Sept,  1916;  6  pp.)  Abstract  of  a 
paper   before  Am.    Soc.    Median.    Engr.      20c 

4419— SKIP — Automatic  Skip  for  Handling  Hot 
Ore  by  Benson  Mines  Co.  H.  V.  Schiefer.  (Eng. 
News,"  Sept.   2S,   1916;  2  pp..  illus.)      20c 

4420  —  STRUCTURAL-STEEL  ESTIMATIONS. 
E.  P.  Rankin,  Jr.  (Eng.  and  Min.  Journ.,  Oct.  7, 
1916;   iy4    PP.)      20c 

4421— SWITCH— A  Practical  Safety  Switch 
Made  bv  Western  Electric  Co.  W.  D.  Lindsey. 
(Eng.  and  Min.  Journ.,  Sept.  30,  1916;  %  p., 
illus.)     20c 

4422— TRANSPORTATION— Metallurgical  Works 
Tramways.  W.  C.  Capron  and  C.  R.  Kuzell. 
(Eng.  and  Min.  Journ..  Oct.  7.  1916;  ~Vt  pp., 
illus.)  Describes  locomotives  and  cars  used  in 
metallurgical  works  and  gives  operating  costs.    20c 

FUELS 

(See  also  Petroleum  and  Natural  Gas) 

4423— COKE   INDUSTRY  of  New   South   Wales, 

with  Notes  on  Byproducts.     L.   F.   Harper   and  J. 

C    H    Mingaye.     (Mineral  Resources  No.  23,  N.  S. 

W.  Geol.  Surv.,  1916;  85  pp.,  illus.) 

4424— FUEL  ECONOMY".  (Engineering,  Sept. 
22,  1916;  2V&  PP-.  illus.)  Report  of  committee. 
W.  A.  Bone,  chairman,  to  British  Association.  40c. 

SAMPLING  AND  ASSAYING 
4425— SAMPLING  COAL— Methods  of  Sampling 
Delivered  Coal,  and  Specifications  for  the  Pur- 
chase of  Coal  for  the  Government.  George  S. 
Pope.  (Bull.  116,  U.  S.  Bureau  of  Mines. 
1916  ;  64  pp.,  illus.) 

4426— RARE  ELEMENTS— Separation  of  Caes- 
ium and  Rubidium  by  the  Fractional  Crystalliza- 
tion of  the  Aluminium  and  Iron  Alums  and  Its 
Application  to  the  Extraction  of  These  Elements 
from  Their  Mineral  Sources.  Philip  E.  Browning 
and  S.  R.  Spencer.  (Am.  Journ.  of  Sci.,  Sept., 
1916;  2V6  PP-)      60c. 


INDUSTRIAL   CHEMISTRY 

4407 BARIUM — Laboratory  Investigations  Con- 
cerning the  Reduction  of  Barium  Sulphate  to 
Barium  Sulphide.  Arthur  E.  Wells.  (Journ.  Ind. 
and  Eng.    Chem.,   Sept.,   1916;   ~h   pp.,   illus.) 

4428— COKE  BYPRODUCTS— Die  zunehmende 
wirtschaftliche  Bedelitung  der  Kokerei  nut  Ge- 
winnung  von  Nebenprodukten.  Ed  Donatil 
(Montanistische  Rundschau,  Apr.   1,  1916;  5  pp.) 

4429— COKE  BYPRODUCTS— Recent  Improve- 
ments in  Byproduct  Coke-Oven  Practice  G  P. 
Lishmai:.  (Journ.  Soc.  Chem.  Ind.,  July  31.  1916, 
3  pp.)  .     _ 

4430— NITRIC  ACID— Synthetic  Nitric  Acid.  F. 
H.  Mason.  (Min.  and  Sci.  Press,  Aug.  19,  1916; 
2  pp.) 

4431 NITROGEN— Sources  of  Nitrogen  Com- 
pounds in  the  United  States.  Chester  G.  Gilbert 
(Pub.  2421,  Smithsonian  Instn..  June  30,  1916;  12 

4432— PAST  AND  FUTURE  of  Industrial  Chem- 
istry.     (Engineer,  Aug.    11   and   18,   1916.) 

4433— RUSSIA— The  Electro-  and  Organic- 
Chemical  Industries  of  Russia.  (Chem.  Tr.  Journ.. 
Sept.  23,  1916;  1  p.;  from  Rev.  d.  Prod.  Chem.) 
40c 

4434— SOUTHERN  UNITED  STATES— The  Pos- 
sibilities   for    the    Manufacture    of    Chemicals    of 
the  Alkali  and  Alkaline   Earth   Groups   in      - 
Richard   K.   Meade.      (Mfrs.    Rec,  Sept.    14 
2*4    PP-,  illus.)      20c 
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SYNOPSIS-  -Country  may  be  ent<  ■  i  either 
{■nasi,  with  part  of  the  journey  by  automobile  or 
l niin.  Interior  districts  accessible  only  by  mule- 
back,  (in:l  outfit  should  conform  In  such  conditions. 
Best  mate  for  mining  nun  In  see  country  is  via 
Puerto  Cortez,  railroad  In  PotreriUos,  thence  In/ 
mule  /rails.  Minimi  resources  comparatively  un- 
developed. New  York  &  Honduras  Eosario  the 
principal  operation',  producing  about  $100,000  in 
silver  and  <j<ml  per  month.  Lurk  of  transport 
facilities  retard*  other  mineral  development. 

Having  occasion  to  make  a  trip  through  tin-  Republic 
of  Honduras,  C.  A.,  I  sought  information  on  the  subject 
of  traveling  in  thai  country,  but  was  unable  to  find  any- 
thing of  practical   value.      For  the  guidance  of  others 


trip  or  reside in  the  1 1  lighl  know  1 

Span;  ity. 

Honduras    may    \»-   entered    from    tin-    Pacific    coasl 

steamships  En  Since  the  our 

tbo  European   War  tins  service  has  been   irregular,  bul 

destinal  1  I 

ld  importanl  consideration,  thi 
ite,  as  tin'  inland  journi  igalpa  is 

made  in  twi  •   trip  in 

ne  launch  to  San  Lorenzo  and  from  thi- 
the  At  San  Lorenzo 

a    !  boti  I  and  meals  a 

stop  is  made,  about  noon,  for  lunch.     The  auti 
trip  cosl                            ($12  to  $14  U    S.  cum 
person,  which  includes  a  1 lerate  amount  <>i    lu 


PLANT  OF  N.  Y.  &  HONDURAS  ROSARIO  MINING    CO 
SAN  JJJAN<   [T11.    HONDURAS,   C.    A. 

similarly  placed  T  offer  these  notes  on  a  trip  made  las! 
summer. 

While  it  is  possible  to  travel  through  Honduras  with- 
out having  a  knowledge  of  Spanish,  it  cannol  be  recom- 
mended.    At  the  larger  coast  towns  like    Pui  rto  0 
ami  Tela  ami  mi  the  railroad  a  gnat  deal  of  English  i- 
spoken,   but   in   the    interior,    practicall)    none.      A-    in 
many  Latin-American  countries,  the  foreigner  who 
not  speak  Spanish  is  a  mark   foi 
money  making  proelivil  1  ■  -l'  the  natives;  it  seems 
"soak  the  gringo"'  wen   the  slogan  whenever  a  foreigner 
appears.     Hence  to  at  emplating  at 

♦Mineral  Point  Zinc  Co..  Depue.  111. 


REST-STATION    AND    FARMING    SETTLEMENT    AT 
PRi  ITECCII  IN,  II'  INDURAS.  C    A 
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is  hot  and  mosquito-infested,  and  good  accommodations 
are  unobtainable.  It  is  also  possible  to  travel  from  eastern 
United  States  to  Colon  by  steamer,  across  to  Panama, 
then  by  Pacific  Mail  to  Amapala.  While  such  a  rounda- 
bout route  involves  more  time  and  expense,  it  offers  many 
attractions  of  an  educational  nature. 

To  the  mining  man  who  wishes  to  see  something  of  the 
country,  the  best  route  is  undoubtedly  that  through 
Puerto  Cortez.  The  United  Fruit  Co.  has  a  weekly  serv- 
ice from  Xew  Orleans  to  Puerto  Cortez,  the  steamers 
being  comfortable  and  the  food  and  service  good.  The 
fare  is  $35.  From  New  York  one  could  take  the  United 
Fruit  Co.'s  steamer  to  Puerto  Cortez,  the  fare  being  $100; 
but  traveling  by  rail  to  New  Orleans  (fare  and  Pullman 
cost  $39.55),  leaving  Pennsylvania  Station,  New  York, 
at  4 :  35  p.m.  Tuesday,  one  arrives  in  Xew  Orleans  on 
Thursday  morning.  The  steamer  sails  at  11  o'clock 
Thursday  forenoon  and  arrives  at  Puerto  Cortez  the  fol- 
lowing Wednesday.  From  New  Orleans  there  is  also  the 
Hubbard,  Zemurray  Line,  the  fare  being  $30.  While  not 
catering  especially  to  the  passenger  trade  and  therefore 
not  so  comfortable  as  the  United  Fruit  steamers,  yet  they 
are  good. 

Outfitting  and  General  Advice 
In  outfitting  for  a  trip  through  Honduras  it  should  be 
remembered  that  all  travel  in  the  interior  is  by  muleback 
and  that  all  the  trails  are  bad.  The  pack  for  an  ani- 
mal should  not  exceed  200  lb.  and  should  be  divided  in 
two  pieces  of  equal  size  and  weight.  Steamer  cabin 
trunks  not  over  33  in.  long  are  best,  and  it  is  a  good 
thing,  especially  in  the  wet  season,  to  take  a  piece  of  can- 
vas or  oilcloth  iarge  enough  to  cover  the  entire  pack.  One 
blanket,  a  hammock,  snap,  towel  and  razor  should  be 
wrapped  together  in  oilcloth  and  this,  along  with  the  pro- 
vision sack,  should  be  placed  on  top  so  as  to  be  accessible 
without  disturbing  the  pack.  In  the  wet  season  a  pommel 
slicker  is  indispensable.  Only  light-weight  clothing 
should  be  taken.  Khaki  is  most  serviceable.  Boots  are 
preferable  to  leggings  as  they  keep  one's  feet  dry  in  cross- 
ing rivers  and  withstand  the  rough  trail  if  one  does  any 
walking.  An  occasional  walk  down  hill  rests  both  rider 
and  animal.  Pullman  drinking  envelopes  are  more  con- 
venient than  a  drinking  cup.1 

In  Puerto  Cortez  there  are  two  hotels  that  can  he 
recommended — the  Laferbre,  the  oldest,  and  the  Palm. 
The  latter  is  quieter,  cleaner  and  the  food  is  good.  The 
charges  are  the  same — six  pesos  tier  day. 

Upon  entering  Honduras  the  customs  authorities  ex- 
amine one's  luggage,  but  usually  this  examination  is  per- 
functory. Also  an  immigration  tax  of  one  peso  per  . 
person  and  25  centavos  for  each  piece  of  baggage  is 
charged.  There  is  no  transfer  service,  but  there  are  men 
on  the  dock  who  will  take  the  luggage  to  the  hotel,  unload- 
ing it  on  the  way  at  the  customs  house.  A  bargain  should 
be  made  before  allowing  the  luggage  to  be  removed,  the 
usual  charge  being  one  peso  per  trunk  and  50  centavos 
for  a  suit.  case. 

From  Puerto  Cortez  one  may  telegraph  to  Tegucigalpa 
for  mules  to  be  sent  to  Potrerillos,  the  terminus  of  the 
railroad,  or  may  take  the  chance  of  hiring  mules  at  Potre- 
rillos on  arrival  there.  The  rate  from  Potrerillos  to 
Tegucigalpa  is  about  30  pesos  per  mule  plus  30  pesos  for 

■The  point  regarding  boots  is  debatable.  For  a  drinking 
cup.  many  tropical  prospectors  carry  a  large  horn  spoon  on  a 
rawhide   loop,  hung  on   the   pommel   of  the  saddle. — Editor. 


a  mozo,  and  it  is  the  same  whether  one  hires  them  at 
Potrerillos  or  by  telegraph  from  Tegucigalpa.  The 
largest  mule-hiring  agency  in  Tegucigalpa  is  that  of 
Jersey  Brooks.  On  leaving  Puerto  Cortez,  enough  canned 
goods  to  last  for,  say,  about  seven  meals  should  be  taken. 
Sardines  (with  keys)  are  good,  also  preserves  in  small 
cans,  enough  for  one  meal,  and  a  tablet  or  two  of  plain 
chocolate.  A  large  assortment  of  canned  goods  is  avail- 
able at  Puerto  Cortez.  and  this  is  the  best  place  to  stock 
up  on  them,  as  farther  inland  they  are  scarce  and  cost 
more.  Some  travelers  take  crackers,  but  it  will  be  found 
better  to  buy  bread  enough  for  two  days  at  a  time;  as  it  is 
more  satisfying  and  less  bulky. 

Before  leaving  the  port  one  should  obtain  enough  silver 
money  to  cover  all  expenses  on  the  trail,  as  no  bills  are 
accepted  outside  of  the  large  towns.  Pesos,  tostones  (50 
centavos)  and  pesetas  (25  centavos)  are  accepted  every- 
wdiere.  and  from  Potrerillos  to  Miambar  one-real  pieces 
(12%  centavos)  are  accepted.  From  Miambar  onward 
10  centavo  pieces  of  Nicaragua  and  two-centavo  coppers 
of  Honduras  pass.  The  expenses  on  the  trail  will  run 
from  35  to  50  pesos,  not  including  hire  of  mules  and  mozo. 
The  train  from  Puerto  Cortez  to  Potrerillos  leaves  on 
Monday,  Wednesday.  Friday  and  Sunday  mornings  and 
generally  arrives  at  Potrerillos  about  three  or  four  o'clock. 
The  fare  is  4.75  pesos.  Usually  the  train  stops  long 
enough  at  San  Pedro  Sula  for  one  to  go  up  town  and 
have  lunch.  Arrived  at  Potrerillos,  the  traveler  will  find 
but  one  hotel,  and  as  likely  as  not  he  will  have  to  share 
bis  room  with  a  fellow  tourist.  The  meals  are  fair  as  a 
rule,  though  one  notices  that  more  in  coming  in  from  the 
trail  that  when  starting  out.  Rates  are  about  3  pesos  a 
day. 

If  the  trip  is  made  during  the  dry  season,  say  from 
January  to  April,  a  slicker  may  not  be  needed  and  the 
livers  will  be  low  and  easily  forded.  At  this  time  of 
the  year  on  no  account  forget  a  hammock.  You  may  do 
so  and  live  through  the  journey  in  the  wet  season,  but 
not  in  the  dry  season,  when  the  tenacious  and  omnipresent 
garrapata  is  doing  business.  If  you  are  so  unlucky  as  to 
have  an  intimate  acquaintance  with  this  tick  forced  upon 
you,  apply  the  glowing  end  of  a  cigarette  to  his  person; 
he  will  thus  give  up  the  ghost  with  little  trouble  to  your- 
self, but  if  you  forcibly  detach  him  he  will  leave  behind  a 
souvenir  that  will  keep  you  in  misery  for  two  or  three 
weeks.  It  will  pay  to  look  into  the  feeding  of  the  ani- 
mals on  the  trail,  as  the  natives  appear  to  think  that  any- 
thing beyond  what  the  mules  can  find  by  grazing  at  night 
is  unnecessary.  A  measure  of  corn  (costing  2  or  3 
reales)  each  morning  while  saddling  will  make  quite  a 
difference  in  the  endurance  of  the  animals.  The  cost  of 
hire  of  mules  includes  pasturage   (potrero)  on  the  way. 

Route  from  Potrerillos  to  Tegucigalpa 
The  first  day's  journey  from  Potrerillos  to  Tegucigalpa 
is  one  of  10  leagues  to  Santa  Cruz  through  flat  country 
infested  with  mosquitoes  and  with  little  shade  from  a 
scorching  sun.  Arrived  at  Santa  Cruz,  one  can  find  two 
places  where  travelers  are  provided  with  bed  and  board  in 
return  for  3.50  to  4  pesos  a  night.  Here  also  there  is  a 
store  where  a  fair  selection  of  canned  goods  is  on  hand. 
Bread  can  be  had  as  a  rule,  though  it  should  be  remem- 
bered that  at  no  place  can  one  lie  sure  of  getting  it. 

li Santa  Cruz  to  Miambar,  another  10  leagues,  con- 
stitutes the  second  day's  journey,  and  the  trail  is  hilly  and 
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much  broken  up.  There  i-  no  inn  or  hotel  now  before 
Comayagua  is  reached,  so  the  travel 
house  where  he  slings  a  hammock  and  h  i  p  a  well  as 
be  may.  Prom  Miambai  to  Cuevas  (sometimes  called 
Trinidad  |  is  four  leagues,  and  many  make  this  theii 
stopping  place  for  the  day,  bui  one  can  go  on  to  Sa 
Larga,  making  the  day's  j 

The  third  day's  jouri  i    miayagua,  a  distani 

10  leagues  from  Cuevas  or  six  leagues  from  Sabana  Larga. 
Of  the  10  leagues  aboui  two  are  flal  and  the  remainder 
hilly.  In  the  wet  Beason  the  River  Omuya  (sometimes 
called  the  Comayagua  as  i1  goes  near  the  town  of  thai 
name)  will  have  to  be  crossed  in  a  canoe.  The  boatman 
lives  in  a  house  commanding  a  view  of  the  trail  and  a'p 
pears  on  the  scene  when  the  traveler  reaches  the  bank  oi 

the  river.     Pack,  saddles,  etc.,  are  taken  in  the  ei \,  and 

the  animals  swim  across.     The  charge  when  the  rivi 
low  is  two  reales  for  each  person,  pack  or  animal,  and 
when  the  river  is  high,  double  that  amount. 

At  Comayagua  the  traveler  finds  the  first  town 
leaving  San  Pedro  Sula,  and  if  he  seeks  diligently,  he 
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will  find  lots  of  stores  of  various  kinds.  There  at 
hotels,  the  lesser  evil  of  the  two  being  the  New  York.  Pour 
or  five  pesos  per  day  is  charged,  hut  T  have  heard  of  an 
American  who  could  not  speak  Spanish  being  held  up 
for  10  pesos  and  only  being  saved  through  the  interven- 
tion of  his  mozo.  For  putting  on  two  horseshoes,  the  shoes 
not  included,  the  local  blacksmith  wanted  three  pesos.  If 
one  has  any  work  of  that  kind,  it  is  better  to  lei  the 
get  it  done;  for  the  sigh!  ol  a  grin  o  is  enough  to  dissi- 
pate  any   little   sense   of   commercial    decency    that    the 

native  may   possess.     Speaking  of   horses! s,   it  would 

seem  to  be  a  good  thing  to  take  a   few  horsesh 

along,  for  blacksmiths  arc  scarce  and  an  animal  without 
a  shoe  soon  goes  lame  traveling  over  the  -tony  trails  which 
are  the  usual  thing  in  Honduras. 

The  end   of  th         irth  day  should  find  one  in      Pro- 
teccion,  distant  12  leagues  from  Comayagua,  the  first  six 
of  which  lie  in  the  vall.v  of  Comayagua  and  ai 
and  the  latter  six   mostly  uphill  over  a   twisting,   rocky 
trail.    At  Proteo  ion  i  place  to  sleep 

and  something  to  eat. 

The   fifth   day's   journey  takes  one    into   Tegucigalpa, 
another  12  leagues,   lour  of  which  arc  flat  and   the  rest 
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centavos  per  hectare  (2.461  acres),  and  on  mines,  three 
pesos  per  hectare.  The  export  tax  on  gold  and  silver 
bars  is  5%  ad  valorem  and  on  precipitates,  10  pesos  per 
ton.  In  addition  to  the  tax,  the  law  in  force  since  July 
1,  1916.  provides  that  mines  must  be  worked  to  he  held, 
and  any  nunc  becomes  forfeit  if  left  unworked  for  a 
period  of  one  year  or  if  it  remains  idle  for  a  total  of  400 
days  in  any  two  years  even  if  no  continuous  suspension 
should  amount  to  one  year.  To  fulfill  the  terms  of  the 
law,  at  least  four  men  must  he  employed  and  they  must 


PALM  HOTEL.  PUERTO  CORTEZ.  HONDURAS 

he  employed  in  actual  development  work  of  the  mine,  in- 
side or  out.  However,  if  a  mine  has  been  worked  con- 
tinuously for  two  years,  it  can  be  held  without  working 
for  a  further  period  of  two  years  by  payment  of  a  tax  of 
10  pesos  monthly.  Furthermore,  the  forfeiture  clause 
does  not  apply  if  suspension  of  work  is  the  result  of  war, 
famine,  pest  or  absolute  lack  of  workmen  in  the  district 
where  the  mine  is  located.    The  limit  for  a  mining  zone  is 

200  hectares.     It  has  bee stimated  that  about  68,000 

hectares  have  been  held  without  working  by  the  payment 
of  the  small  tax,  and  it  is  the  intention  of  the  new  law 
that  this  holding  of  mining  land  for  speculative  purposes 
shall  cease.  As  many  of  the  antiguas  and  rich  but  un- 
worked mines  were  held  in  this  way,  the  new  law  should 
operate  in  favor  of  the  prospector  and  small  investor  by 
throwing  many  properties  open  for  denouncement. 


BairagiS'y  AEtoys  ©f  All^uiffianinmsim 

In  a  recent  paper  by  H.  Sehirmeister  in  Stahl  urid 
Eisen,  Vol.  35,  pp.  648,  873  and  996  (abstr.  Journ.  Soc. 
Chem.  Ind.,  May  31,  1916),  the  author  studies  the  in- 
fluence of  the  20  most  important  technical  metals  on 
aluminum,  particularly  with  regard  to  the  rolling  prop- 
erties, tensile  strength,  elongation  and  hardness  of  the 
resulting  alloys.  The  alloys  with  a  density  below  3  are 
especially  considered,  owing  to  their  use  in  airship 
building. 

Zinc-Aluminum — The  greatest  technical  improvement 
of  aluminum  is  produced  by  the  addition  of  zinc,  and 
among  low-density  alloys  those  containing  Zn  12  to  14% 
are  the  most  important  technically.  These  alloys  give 
nearly  the  same  elongation  as  pure  aluminum,  with  a 
tensile  strength  of  20  kg.  per  sq.  mm.  Alloys  with  Zn 
25  to  30%.  are  much  stronger,  but  have  a  lower  elonga- 
tion and  are  too  heavy.  Zinc  alloys  do  not  appear  to 
be  suitable  for  making  castings.  Magnesium-aluminum 
alloys  with  Mg  less  than  3  and  over  10%  resist  atmos- 
pheric attack  relatively  well;  with  Mg  6%  the  resistance 
is  least;  with  Mg  above  6  to  7%  rolling  is  impossible; 
shrinkage  is  least  pronounced  with  between  3  and  4% 
Mg;  for  castings  the  magnesium  should  be  between  8 
and  12%,  the  alloys  richer  in  magnesium  becoming  too 
brittle. 

Copper-aluminum  alloys  resist  atmospheric  corrosion 
well,  this  being  the  most  important  practical  advantage 
of  adding  copper  to  aluminum;  they  can  he  rolled  hot 
with  up  to  12%  Cu,  the  most  advantageous  percentage 
of  copper  for  rolling  purposes  being  between  3  and  I  : 
lei'  castings,  richer  alloys  with  10  to  15%  Cu  are 
preferable.  Nickel-aluminum — Manufacturing  considera- 
tions impose  a  limit  of  16  to  18%  Ni ;  alloys  with  up 
to  11  to  12%  Ni  mil  easily  when  hot,  those  with  about 
4%.  Ni  being  generally  employed;  alloys  with  Ni  10  to 
]■?'/,  are  used  for  eastings.  Cobalt-aluminum  alloys  of- 
fer no  advantages  over  the  nickel  alloys.  Rolling  is  not 
possible  with  over  12%  Co.  Iron-aluminum  alloys  have 
no  technical  importance,  but  an  addition  of  2  to  3%  Fe 
has  no  harmful  effects;  it  is  even  advantageous  to  add 
up  to  lr'<  Fe  to  aluminum  for  castings.  Antimony-alum- 
inum— The  addition  of  antimony  to  aluminum  does  not 
confer  any  increased  strength,  and  alloys  witli  more  than 
6%  Sb  offer  little  resistance  to  atmospheric  corrosion. 

Silicon-aluminum — The  addition  of  silicon  is  favorable 
as  the  specific  gravity  of  the  alloys  is  nearly  the  same 
as  that  of  pure  aluminum.  The  best  proportions  are 
5  to  7%  .Si  for  rolled  objects  and  10  to  12%  Si  for  cast- 
ings. Alloys  with  under  8%  Si  suffer  less  corrosion  in 
water  than  pure  aluminum;  annealing  renders  the  al- 
loys more  susceptible  to  corrosion.  Cadmium-aluminum 
alloys  have  no  technical  interest.  Tin-aluminum  alloys 
resist  atmospheric  corrosion  relatively  well.  They  can 
be  cold-rolled  easily,  but  crack  when  rolled  hot.  The 
elastic  properties  are.  however,  prejudicially  affected  by 
the  addition  of  tin.  Lead-aluminum — It  is  not  possible 
to  alloy  more  than  4%  PI)  with  aluminum,  and  while 
such  additions  have  no  bad  effects,  they  do  not  confer 
any  technical  advantages.  Bismuth-aluminum  alloys 
have  no  technical  value. 

Chromium-aluminum — Among  the  rarer  memls,  chrom- 
ium is  the  only  one  that  has  a  well-marked  favorable 
influence.  The  maximum  amount  of  chromium  at- 
tainable in  alloys  in  practice  is  5  to  6%.     Rolling  can 
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be  carried  ou1  a1  500°  C.  with  up  to   I  to  •'•',    Cr,  but 

for  rolling  purposes  more  than  ]',   Cr  is  added,  and 

up  to  3%  for  castings.  Manganese-aluminum — Op  to 
5%  Mn  can  ho  added,  and  the  alloys  roll  easily.  The 
addition  of  manganese  confers  little  practical  advantage 
a  regards  the  elastic  properl  ies.  It  ran  I"-  added,  nevei 
theless,  to  the  extent  of  I  to  •." ,  for  rolled  objects  and 
3  to  -V,'  for  castings.  Tungsten  aluminum  Tung 
is  more  soluble  in  aluminum  than  are  chromium  and 
manganese,  bu1  ii  affects  the  properties  of  aluminum 
very  little.  (The  tungsten  used  in  the  investigation  was, 
however,  impure,  especially  as  regards  phosphorus.) 
Molybdenum-aluminum  alloys  have  no  particular  tech- 
nical importance,  the  si  useful  containing  0.5  to  1'.' 

Mo.     Vanadium-aluminum  alloys  roll  easily   at   r>oo     ('. 
The  addition  of  1  to-.",    Y  has  a  certain  utility,  and 
ings   may    contain    3    to     !'.     V.     Titanium-aluminum 
alloys  are  easily  prepared  with   up  to  .">',    Ti,  and  are 
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a©  Copper  Conneeir&ts'ator 

P.y  Georqi    0    I  '       I  I. Kit* 

The  Ohio  Copper  concentrator,  situated  at   Lark,  Salt 
Lake  County.  Utah,  and  now  being  worked  under  lease 
the  G  i  Lake  I 

ore  per  day.    The 
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easy  to  roll,  but  appear  to  have  no  special  technical  ad- 
vantages. The  elastic  properties  are  improved  somewhat 
by  the  titanium.  Zirconium-aluminum  allow  are  very 
similar  to  the  titanium-aluminum  alloys.  Tantalum- 
aluminum  alloys  have  no  technical  utility. 

Uimsafe  CoBtmina'cfflimlcgitaoEii  Between 
Miiae  Levels 
.  By  Arthur  L.  II.  Street* 

A  machine  man  employed  on  our  level  in  defendant's 
mine  was   required!     <  rmance  of   his   duties, 

to  carry  a  drill  to  another  level  for  repairs,  and  while 
walking  along  lagging  on  which  there  was  no  guard  or 
rail,   he   slipped   and    fell    20   ft.,  sustaii  e   in- 

juries. He  brought  suit  for  damages  on  the  ground  that 
the  defendant  had  negligently  failed  to  provide  him  with 
a  reasonably  safe  mi  passing  through  the  mine.  a 

ladder  in  a  manway  not  being  available  for  his  use  on 
account  of  a  break  which  had  occurred  two  or  three  days 
previously.    The  trial  resulted  in  a 

which  has  been  affirmed  by  the  United  States  Circuit 
Court   of   Appeals.    Ninth    Circui  vs.    Cold 

Hunter  Mining  and  Smelting  Co..  23-1  Federal  Reporter, 
849). 

•Attorney  at  law,  S29  Security  Building,  Minneapolis.  Minn. 


concentrator  consists  of  two   parts — the  mill   proper,   in 

which  tin'  crushing,  grinding  and  sand  concentrating  is 

d  the  slimes  plant,  situated  about  600  ft  east  of 

aly.     The  mill,  a-  wi  II  as 

ised  "I'  three  units,  although  the 

coarse-crushing   plant,   having  a   capacity 

for  all  three  units,  is  centralized  in  unit  No.  2. 
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The  ore  i-  dumped  Eron 
units  Nos.  I  ■  ■  by  revolving 

,   eai  ii   driven   bj    an   e<  i  entric   thi 
awl,  giving  an  intermittent  movem 

over  unit  No. 

2  and  drop  the  rock  on  a  grizzly,      i  e  drops 

24xl6-in.  Bla  rom  the 

crusher  unite  with  the  throughs  from   the  grizzly  and 

drop   inl  '  This  roll 

".  01  ft.  high,  discharging 

on    12  stationary  -  "•  '•     TI"' 

stationary  • 

Id  rolls.     The  roll  product  returns  I 

:      he  statioi 
circuit.     The  throughs  from   the  - 

tant  superintendent.  Lark.  Utah. 
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coarse-crushing  plant  is  approximately  %  in.  in  diameter 
and    under. 

A  description  of  one  of  the  three  units  in  the  fine- 
crushing  and  concentrating  plants  will  answer  all  pur- 
poses, as  the  units  arc  identical,  except  that  in  No.  2  a 
Hardinge  mill  is  being  used  in  place  of  chilean  mills. 

Prom  the  fine-ore  bins  the  pulp  is  fed  by  challenge 
feeders  info  two  20-in.  elevators,  discharging  on  four  sits 
(of  two  each)  of  Colorado  impact  screens.  The  oversize 
drops  to  four  12xlC-in.  rolls.  The  product  of  these  rolls 
gees  to  the  elevators  and  is  returned  to  the  screens.  The 
screens  here  are  of  8-  and  10-mesh.  Water  is  added  to 
the  throughs,  and  they  arc  run  to  two-spigot  hydraulic 
classifiers.  The  spigot  discharge  is  run  to  roughing 
tables.  The  tails  from  the  tables  treating  the  second- 
spigot  product  are  run  to  waste.  The  concentrates  from 
all  tables  are  sent  to  the  finishing  tables.  The  tails 
from  the  tables  treating  the  first-spigot  product  arc  run 
to  an  elevator  that  discharges  into  a  trommel  screen 
having  a  2-mm.  opening.  The  throughs  of  the  trommel 
unite  with  the  overflow  of  the  classifiers  and  are  run  to 
a  Kennedy  pulp  distributor.  The  oversize  of  the  trommels 
drops  to  four  chilean  mills  having  2-mm.  screens,  the 
discharge  of  which  is  also  run  to  the  pulp  distributor. 
The  pulp  is  distributed  to  six  rows  (of  nine  each) 
Wilfley  tables.  The  tables  are  arranged  in  pairs,  and 
at  the  head  of  each  pair  is  a  head  box  receiving  the  pulp. 

On  unit  No.  3  four-spigot  classifiers  take  the  place  of 
the  head  boxes,  used  on  units  1  and  2.  At  one  end  of 
these  head  boxes  is  a  hydraulic  classifier,  giving  feed  to 
table  1.  Table  2  takes  its  Iced  from  the  other  end  of  the 
head  box.  Concentrates  are  all  sent  to  the  concentrates 
re-treating  department.  The  middlings  are  sent  to  the 
middlings  re-treating  tables.  The  tails  from  table  1  of 
each  pair  are  sent  to  waste.  The  tails  from  table  2  are 
sent  to  the  slimes  plant.  The  overflow  of  the  head  boxes 
also  goes  to  the  slimes  plant. 

In  the  concentrates  re-treating  department  all  concen- 
trates are  received  in  hydraulic  classifiers  having  three 
spigots  and  an  overflow.  The  spigot-discharges  are  fed 
to  Wilfley  tables  and  the  overflow  is  settled  in  tanks, 
the  thickened  product  going  to  tables  and  the  overflow 
to  concentrate  bins.  Concentrates  from  these  tables  are 
sent  to  concentrate  bins,  the  tailings  to  waste  and  the 
middlings  to  a  three-spigot  classifier,  the  product  of 
which  is  treated  on  Wilfleys.  The  concentrates  from  the 
re-treating  plant  are  sent  to  an  elevator  discharging 
into  a  trommel,  the  oversize  from  which  is  jigged  to 
recover  coarse  mineral.  The  tails  are  sent  to  the  chilean 
mills  and  the  concentrates  lo  the  concentrate-bins. 

Slimes  Plant  and  Water  Recovery 

In  the  slimes  plant  the  pulp  is  thickened  in  Callow 
tanks,  the  underflow  going  to  Deister  slime  tables  and 
the  overflow  to  a  centrifugal  pump  which  returns  the 
water  to  the  mill  proper.  The  Deister  tables  makes  a 
I  inns  product,  the  concentrates  going  to  a  concentrate 
bin,  the  tails  to  waste  and  the  middlings  to  elevator  and 
returning  to  tables. 

The  general  tails  are  all  sent,  to  the  tailings  pond  and 
settled,  the  clean  water  being  returned  by  12xl2-in. 
Aldrich  triplex  pumps  to  the  mill  proper  and  used  again. 
Extensive  flotation  experiments,  with  every  indication  of 
uccess,  are  being  conducted  on  both  the  sands  and 
dimes. 


M.ec®m\.tt  Uses  off  U&svlh  lOavfterMe 
By  Elihu  Palmer* 

Elaterite,  or  "mineral  rubber,"  occurs  in  vast  beds  in 
eastern  Utah,  associated  with  other  hydrocarbons.  Recent 
tests  show  it  to  be  a  useful  agent  in  the  world  of  industry, 
when  brought  into  commercial  form,  in  solution,  and 
used  as  a  coating  or  paint.  When  spread  over  surfaces 
of  wood,  iron,  steel,  tin,  leather,  rubber,  cork,  concrete 
or  other  substances  the  solvents  evaporate,  leaving  an 
intensely  close-grained  luminous  ebony-black  veneer  which 
is  practically  poreless.  This  coating  is  more  than  99% 
pure  carbon  and  is  said  to  be  proof  against  acid,  alkali, 
water,  electricity,  oxygen  and  nitrogen.  It  is  serving  with 
conspicuous  efficiency  as  a  coating  for  tanks  and  other 
containers  designed  for  holding  solutions  used  in  galvaniz- 
ing and  recovery  of  gold  and  silver  from  low-grade  ores. 

Experiments  extending  over  the  last  four  years  have 
demonstrated  that  underground  pipes  of  both  wood  and 
metal;  when  coated  with  elaterite  solution,  were  not  in 
the  hast  affected  by  decomposing  elements  of  the  soil. 
complete  prevention  of  rot  and  rust  having  been  accom- 
plished. In  iron  pipe.?  and  steel  superstructure  which 
were  coated  with  elaterite  solution,  electrolysis  was  com- 
pletely frustrated.  Telegraph  and  telephone  poles  and 
fence-posts,  the  lower  ends  of  which  had  been  immersed 
in  elaterite  solution  before  burial  in  the  ground,  were 
found  to  have  remained  sound  and  their  elaterite  cover- 
ing was  entirely  unaffected  by  the  soil. 

In  its  utility  as  a  coating  for  marine  craft,  where  lead- 
and-oil-paints  have  had  but  brief  lives,  elaterite  has  thus 
far  proved  itself  to  be  a  successful  agent  to  protect  hulls 
from  the  deteriorating  influences  of  fresh  and  salt  water. 

The  secret  of  these  unusual  powers  possessed  by 
elaterite  is  that  the  refining  process  eliminates  11.199? 
hydrogen,  l."iS'<  oxygen,  0.17%  nitrogen  and  0.24% 
sulphur  which  the  characteristic  crude  product  contains, 
after  which  contraction  of  the  substance  becomes  so  acute 
as  to  prevent  the  passage  of  water  or  air  through  the 
coating. 

The  permeating  of  the  elaterite  solution  into  the 
minute  pores  of  substances  to  which  it  is  applied  consti- 
tutes a  series  of  thread-like  supports  of  the  coating; 
hence  it  does  not  crack  or  peel.  The  qualities  of  the 
crude  product,  suggesting  the  name  of  "mineral  rubber," 
are  largely  retained;  and  therefore  as  a  coating  solution 
it  adjusts  itself  readily  to  gutta  percha  products,  pre- 
serving these  effectively  from  degeneration  by  nitrogen 
and  oxygen.  Elaterite  solution  also  performs  similar 
>ei  \  ice  on  leather,  making  a  coating  thereon  which  does 
not  crack  or  peel,  and  imparting  to  such  articles  as 
automobile  upholstery  a  permanent  black  gloss,  water- 
proof and  almost  indestructible. 
I*' 

Philippine  Iron  Ores  are  found  chiefly  in  Luzon  and  Min- 
danao according  to  a  recent  paper  by  Wallace  E.  Pratt,  of  the 
Bureau  of  Science  at  Manila.  It  is  now  recognized  that  the 
iron-ore  deposits  in  the  eastern  Cordilla  of  Luzon  con- 
stitute, not  a  continuous  belt,  but  a  series  of  widely  separated 
deposits,  including  a  half  dozen  ore  bodies  within  a  distance 
of  10  miles  in  Bulacan  Province,  a  single  outcrop  at  Santa 
Inez,  Rizal  Province,  farther  south,  and  three  deposits  around 
the  margin  of  the  Mambulao-ParaCale  gold  mining  district  in 
Camarines  Province,  100  miles  farther  to  the  east-southeast. 
Other  unimportant  occurrences  of  magnetite-hematite  ores 
are  known,  but  the  foregoing",  together  with  the  lateritic  ores 
in  Surigao  Province,  Mindanao,  contain  the  economically  im- 
portant  iron   ore   reserves   of  the   Philippines. 


•310  Eoston  Building,  Salt  Lake  City.    I'tali. 


November  11.  L916 


ENGINEERING   AND   MINING  JOURNAL 


Esftfim&ttmgCoimsfomcttlioini  Costs 

TiY    Fill  111  l;n  s    \\ .  Foi 

I  ■'. 
SYNOPSIS      l  moderation  of  the  pres- 

ent status  of  estimating  with  examples  from  prac-  $5.13.      kid    pla 

hcfi  based  on  the  ratio  md  material  that 

enter  into  the  work.     Whi  n  fiqurt  s  are 

given  that  s) ■  the  general  trend  of  the  work  of  TABLE  L   COSTS  OF  MILLINQ  PLAJ  ' 

construction  and  indicate  ihr  relative  importance 

,•7       7  7  •        ,  ■  ,,  ,•«.  .  Mil, 

of  labor  ana  material  for  llir  different  parts  "I  Mm  '''■>■■ 

i  i       t  i         i  -  or.  N.   C. . .   C 

modern  plant  construction.  r..,,  ,,;„ 

_ ___ NipissiiiK.    (Mil.,.    I 

g 
For  the  sake  of  convenience  the  subject  of  estimates  will  Il1  tah-  •  • 

be  divided  into  two  classes.     The  first  class  will  be  the 

estimates  of  a  preliminary  character  which   are  arrived  '"'•   :,!  l!"    l1''""  ■"  ownsite 

at  by  hasty  methods  of  comparison  with  previous  construe-  k-  '•'<   l"1'  i1"'  industrial  Bystem  ai 

tion  of  similar  nature.    These  are  usually  given  in  costs  forth 

per  unit  of  capacity  of  the  finished  plant.    The]  arc  pre-  .   T,u'  foregoing  figures  together  with  the  expi 

pared  previously  to  a  detailed  review  of  the  project  and  judgmenl  of  the  engineer  should  enable  the  estimator  to 

are  usually  incorporated  in  it  for  purposes  of  estimating  ■-iVl'  ;l  preliminary  estimate  quickly  and  within  reasonable 

the  necessary  amortization.    The  second  class  of  estimates  accuracy,      [n  other  words,  an    idea  of  the 

are  made  after  the  plans  and  specifications  of  the  pro.-  I"'"!'"-1'1  plan!  can  be  gained  without  going  into  detail. 
posed  work  have  been  prepared.    These  construction  esti-  Pinal  Construction   Estim 

mates  are  given  more  in  detail  and  are  based  on  the  hills  mi     c     , 

,.,•',!,  mi  ,  .  -      , ,  I  (l'"  I  i  stimates  are  prepared  from  t he 

of  material  and  plans.     They  are  used  to  determine  the  ,•    •  ,     ,     ,  ,  ',' 

•     ,  ...  i     ,  ,   .      ,  ,,  finished  plans  and  specifications  oi  the  plant  to  be  Inn  t. 

required   appropriations   and.   to   a    certain    degree,   the  m.     ,.    .     ,  .         ...  ' 

,  Ail        l    i  4.1  a  1  he  first  object  oi   these  estimati  idea  basis 

subsequent  accomplishment  oi  the  construction  engineers.  ..      ., 

T,  ?  ,,  r  .    ;,.  ,        ,  ,,  tor  the  apportionment  of  thi  ition,  and  thi 

It  is  the  purpose  m  this  paper  to  give  some  idea  nt  the  ,     ,  ■     ,   ■     ,     , 

,.    ....       vt     r      r        4.1  ii  '  i  i  ond  object  is  to  have  j    qi  For  gaging  i 

limitations  or  estimating,  the  methods  ol   getting  results  .     , ■  ..  ,        ,,  ,  ,••',. 

,  ,        ,  ,  ,  ....  of  the  work  in  the  i  [f  the  work  is  m  the  form  of  an 

and  some  general  use  u    factors  arrived  at  m  practice  m         ■  i-,-       ,      , 

d"ff       t  1      l'f  additu  f  an  existing  plant,  the  estimat- 

(leren       ca  l  es.  ing  is  comparatively  simple.     It  consists  merely  in 

Preliminary  estimates  are  usually  based  on  the  capacity  ,i  ,    i  i        ,    i ,,  i         i  • 

„   ,,        ,     ,J    ,  .  ,,      v,.    .  ,       ,  ■'  tne  oid  cosl  data  and  applying  any  changes  that 

or  the  plant  when   completed.      II    the    undertaking   is  ,,,,.,.„i  ;,,  ,  ,,,  .,   ' 

1        ,     .   .         ,         ■      ,  .         ,  curred  in  m  a  tin-  wage 

purely  one  oi  mining,  the  estimate  must  include  the  cost  T     .,  ,    ,  ,  .    , 

,,,,,,     .,.?'.  mi     i      i       i  ,         i  In  the  case  of  new  work,  howi  nd  judg- 

ot  the  following  envisions:    the  tieadworks  and  ore  Inns,  .  ,  ,       ,  ,  ,       . 

s  .         '  mem  rnusl  be  shown.     I  ,  there  should 

the  power  plant,  the  omces  and  dwellings  and  the  indus-  ,.,,       ,;,  ,  , 

,.   '  '        '        ....  ,  ,  rate  estimating  department  to  which  the  plai 

trial   system      If  milling  is  to   be  undertaken    to  these  b    , 

must  he  added  the  crushing  plant,  nulling  plan!  and    ail-  h.   ,,,„  |(M.;,|iIV  „.,„.,.,. 

ings  disposal  or  retaining  plant.     In  the  case  of  smelter-  obtained 

ies,  the  pretreatment  plant   (roaster,  crusher,  etc.),  the  types  of  labor  given   in  Tal 
smelting  plant   proper,   the   stack  and    other  minor   parts 

,    .  8    J        .,    '     .'      „  ,  ,  ,  '.     ,  TABLE    2.     CLASSES   OP    LABOR    IN    CONSTRUCTION    WORK 

must  be  considered.     Properly  under  the  province  oi   the      B]acfc 

mining  engineer,  preliminary  estimi  ■"■'•" 

„        .        °      . ,    .    ,  ■     \  .    ,  ,       ,  i        ,:  ll0ss  Mac! 

refineries,    acid    plants,    industrial    towns,  dredges    and       Boiiermai  Machinist 

,  .  Boiler]  i  r-out  Machinist   hi 

numerous   other  project  Mlnei  md 

Brick  masons  Mlnei 

Soiie  Examples  of  I  mt  Plant  Co  :-  tenders 

enter  lioss 
The  following  mine-plant  unit  costs  givi 
range  of  costs  to  be  expected:  Nipissmg,  $1   per  toi 

J  '  nt    finisher   boss  Plumbi 

annual   capacity ;  Arizona   power   plant.   $1.12    per   ton; 
Arizona  surface  plant,  $0.81   per  ton.     Roughly,  $1  a  ton 

l  l  T  j.1  •  i  1    <I»1  r  .1  '  'on  :i  I    men 

should  cover  the  mine  planl  proper  and  $]  a  ton  tor  the 

power-plant  requirements.     To  the  mine-plant  costs  musl 

be  added  the  following,  .lated:  Jop 

lin  concentrating  mill    (50,000  toi 

per  ton  annual  capacity;  gold  mills,  $1.25  per  ton:  cvan-      !  »,   , 

ide  mills,  $1.50  per  ton;  flotation  plants,  $1.25  b 

miscellaneous,  $3 i.    Theaveragei  I  sorted         '<  '-  «  "  :"  6nd  '""  ''  a 

types  of  mills  in  Liddell's  handbook  is  $1.50  per  ton.  i"  ' 

The  costs  of  sevi      I  i        renl   milling  plants  are  given 
in  Table  1.  taken  fron 

::i  which  pi 
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Any  other  material  required  for  specific  parts  should 
be  added.  The  prices  of  this  material,  in  different  hulks, 
should  be  ascertained  at  the  Dearest  available  point  in 
quantities  sufficient  for  the  requirements  of  the  project. 
The  prices  of  iron  and  steel,  metals,  piping  and  shop  sup- 
plies at  different  centers  can  be  found  in  the  weekly 
issues  of  the  American  Machinist.  In  addition  to  these 
Engineering  News,  in  the  first  issue  of  each  month,  pub- 
lishes a  list  which  contains  the  prices  of  cement,  sand, 
brick,  lumber,  pipe,  etc..  at  the  principal  centers.  In  the 
absence  of  quotations  from  dealers  these  figures  are  eon- 
venient  to  be  used.  Freight  rates  to  the  site  should  he 
investigated  ami  added  to  the  cost  of  material.  These 
may  be  obtained  by  writing  to  the  railroad  over  whose 
lines  transportation  is  contemplated. 

Ratio  of  Labor  and  Material  in  Construction 
The  estimator  now  has  the  cost  of  material  and  labor 
at  the  plant  site.  The  next  step  in  the  procedure  consistsi 
in  calculating  the  several  bills  of  material  from  the  plans. 
I  have  found,  from  experience  on  several  projects,  that  it 
is  advisable,  after  these  bills  of  material  are  calculated. 
to  segregate  them  into  the  basic  component  materials  and 
add  these  together.  The  following  several  paragraphs  are 
devoted  to  a  partial  list  from  my  note  books,  which  will 
give  an   idea   of  the   material   considered.     The   sum   of 

TABLE    3.    BASIC    MATERIALS    OP    CONSTRUCTION 

Asbestos  sheets  Lead,    white 

Brick,  red   standard  Lime,  burnt 

Brick,  magnesite   straights  Nails,  common,   base 

Brick,  special  shapes  oil.   linseed 

Bolts,  can  iage  Paint 

Bolts,  machine  Pipe,  black.   1-8-in. 

Belting,  conveyor  rubber  Pipe,  sewer,  ft-.   12-  and  24-in. 

Castings,  rough   iron  Rails 

Cement  Rope,  manila.  base 

Clay,   fire  Sand   and    gravel 

Conduit,  galvanized  Shafting 

Glass  Steel,  structural 

Iron,  corrugated  Ties 

Iron,  galvanized  Tile 
Iron,  round  and  square,  base         Valves,   gate 

Iron,  flat,  base  Wire,  weatherproof 

Iron   sheets  Wire,  heavy   double-braid 
Lumber,  common  stranded 

Lumber,  T.  &  G.  flooring  Wire,   galvanized 

these  several  material  lists  and  the  necessary  fractional 
additions  for  waste,  extras,  etc.,  will  give  a  convenient 
figure  for  the  purchasing  department  to  use  in  its  en- 
deavor to  get  favorable  bids  for  the  requirements.  It  is 
a  well-known  fact  that  more  favorable  prices  are  obtained 
when  purchasing  is  done  in  bulk  initially  instead  of  in 
small  quantities  from  time  to  time. 

A  knowledge  of  the  ratio  of  material  cost  to  labor  cost 
is  most  desirable  in  the  making  of  estimates,  as  it  is  the 
means  of  connecting  the  bill  of  materials   (which  can  be 

TABLE   4.    RATIO    OF   LABOR   AND   MATERIAL 

'  .    .Material  %  Labor 

Asphalt    work    48  52 

Brickwork    4:,  r.r, 

Brickwork,    special    shapes SO  20 

Belting,    conveyor    SS  12 

Belting,    transmission    X2  is 

Concrete    :,  1  4  6 

Electrical  inside    wiring    I  :i  51 

Electrical  outside  wiring    65  Mr. 

Electrical   equipment    xx  12 

Timberwork     67-50  33   50 

Millwork     07-50  33-50 

Pipefltting    67  33 

Pipelaying    T,n  50 

Painting    4  4  56 

Rails,  laying    xn  20 

Steelwork     S2-63  1S-37 

Tanks,   steel    r,x  32 

Tanks,    wooden    50  50 

Machinery    95-65  5-35 

computed  within  small  limits)  with  the  final  cost  of  the 
several  projects.  It  has  been  my  experience  that  the  ratio 
of  labor  and  material  for  the  different  types  of  work 
varies  within  well-defined  limits.  If  material  prices  in- 
crease, a  wage  increase  usually  follows  within  a  short  time. 


Similarly,  for  instance,  the  ratio  of  labor  and  material  is 
pretty  nearly  a  fixed  value  irrespective  of  locality.  Table 
■1  is  based  on  ((instruction  experience  in  Arizona,  Ontario 
and  Virginia,  together  with  estimates  for  work  in  other 
localities,  so  that  1  feel  that  it  is  fairly  representative  of 
American  conditions.  Data  on  foreign  construction  are 
lacking  at  the  present  time. 

Brickwork,  Belting  and  Concrete  Estimations 
Having  applied  these  ratios  to  the  several  bills  of  ma- 
terial, their  sums  represent  the  estimated  cost  of  the  plant. 
However,  this  is  not  complete.  Provision  for  housing  the 
men  during  construction  must  be  added,  as  well  as  super- 
intendence and  engineering,  cost  of  field  offices  and  force 
and  'all  general  charges.  These  can  be  found  within 
reasonable  accuracy.  The  final  sum  of  these  several  quan- 
tities should  be  used  as  a  check  and  the  construction  work 
held  to  within  20',  of  the  estimate.  Enough  of  cadi  type 
of  work  will  now  he  taken  up  with  what  data  are  pertinent 
to  give  an  idea  of  the  subject.  Brickwork  will  first  be 
considered.  Table  5  gives  some  figures  from  which  de- 
deductions  can  be  made. 

TABLE   5.     RATIO  OF   MATERIAL  AND  LABOR   IN 
BRICKWORK 

'.   -Material  %  Labor 

Virginia,    average    47.5  52.5 

Arizona,    average    47  53 

Miscellaneous,   average    43.7  56.3 

'  reneral,   average    46.1  53.9 

Arizona,   special   shapes 79.2  20.8 

The  table  of  brickwork  ratios  shows  that  the  sum  of  the 
cost  of  the  brick,  cement  and  sand  is  about  l-V,  of  the 
total,  while  the  cost  of  laying  is  55%.  For  ordinary 
estimations  1!)  bricks,  9x4^x2^2  m.  should  be  allowed 
per  cubic  foot.  This  includes  the  space  filled  by  the 
cement.  Table  (i  is  useful  in  estimating  cement  and  sand 
requirements. 

TABLE  6.    SAND  AND  CEMENT  FOR  BRICKWORK 
(Exact  quantities.     Waste  must  be  added) 


Kind 

Si 

ze 

3  a 

~*! 

°  3 

shfi 

NM 

V*n 

OH 

y-o 

SuS 

oo§ 

urns 

ccoS 

8^x3^x2 

69.5 

22 

0.50 

0.125 

0.89 

0.375 

8%x4 

x2'4 

74.2 

21 

0.53 

0.133 

0.94 

0.399 

x  '4  x4 

x2Vi 

74.2 

17% 

0.68 

0.17 

1.21 

0.51 

x'4xl 

x2 

66.0 

20 

0.60 

0.15 

1.07 

0.45 

X        X4 

XHx4 

x2 
x2'i 

64.0 
74.2 

19 
16% 

0.68 
0.80 

0.17 
0.20 

1.21 

1.42 

0.51 

0.60 

9      xl'.x2>.. 

101.0 

17 



9      x  1  i 

£x2 

81.0 

21 

Choice  should  be  applied  to  the  factors  according  to 
the  following  rules  of  brickwork:  Large,  even  runs,  a^  in 
walls,  chimneys,  etc.,  are  laid  more  quickly  so  that  low 
labor  percentages  should  be  used.  Small  foundation  piers, 
manholes,  etc.,  are  made  with  more  delays  so  that  higher 
labor  percentages  are  used.  Special  shapes  for  furnaces. 
etc.  are  expensive  so  that  the  material  percentage  should 
be  high.  They  are  not  any  harder  to  lay,  but  are  worth 
more.  In  asphalt  painting,  the  material  runs  48^;  and 
the  labor  .V?';. 

The  following  data  give  an  idea  of  the  ratio  of  labor 
and  material  in  the  installation  of  belts  for  conveying 
and  driving  machinery.  An  average  of  five  conveyor-belt 
installations  gave  88%  for  material  and  12%  for  labor. 
In  the  case  of  drive  belts  with  the  necessary  pulleys  and 
shafting,  material   is  S2r«'    and  labor  18%. 

There  is  such  a  mass  of  data  available  on  concrete  costs 
that  no  attempt  will  be  made  at  citations.  An  average 
seems  to  be  material  54%,  labor  46%.  A  good  figure 
for  total  cost  per  cubic  yard  is  $10. 
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Electrical  worl  i  ally  into  three  i  la 

ing,    inside   and    out,    and    eh  ctrii  ent    installs 

tion.     Table   i    gives  a'  i  rage   figi  i    esti- 

mating work. 

TABLE   7.     l:.\'l  [O  iR  AND   MATERIA! 

ELECTRIC  \l.    Wl  IRK 
Type  of  Work  Location 

Inside    wiring Arizona 

inside    wiring Virginia 

insi.lt-    wiring \ 

<  lutslde    wiring \ 

<  lutslde    wiring <  Intario 


Outside    wiring.  . 

<  iutside    wiring 

( lutslde    wiring 

Equipment  ins 
Equipment    installation . 
Equipment   installation  . 


Arizona    .  . 

Arizona    .  . 


:  tta 


49.2 




0 

I 
1  1.8 


The  work  performed  bj  carpenters  can  l^-  divided  into 
timberwork  and  millwork.     Timberwork  consi 
necessary   framing,   siding,   roofing,    flooring,  etc.,   while 
tlto  millwork  consists  ii       tting  the  vi  indow  i  n 
frames,  hanging  doors,  etc.     In  estimating  this 
ratio  will  have  to  d  out   for  the  given  locality. 

In    Arizona   lumber  costs  $36   per   M    ft.   b.m.,   while   in 
British  Columbia  9  per  M.     Ca 

$4.50  per  day  in  Arizona  against  $3.75   in    British  Col 
umbia.     The  data  at   hand   shovi    that    in    regions  where 
timber  is  high    (around  $25  per  M)    labor  is  33^ 
materia]  til ' , .  whilt   in  the  Northwest  and  in  other  locali- 
t  ies  where  t  imber  is  plent  i  ful  I  liej   run  each, 

[n  timber  estimates  about  •">',  should  be  allowed  for  ■ 
in  cutting,  matching,  etc.  In  Virginia  a  rough  figuri 
labor  of  $6  to  $1  per  M  for  siding,  $8  to  $10  for  framing 

and  $10  total  per  opening  for  d •>  and  window  s  wa 

ally  justified.    This  is  about  the  3 3  %   labor  basis.    There 
is  less  difference  in  millwork.  Virgh  were  '■'■■>'', 

for  labor,  Arizona  31^5  ;ll!'!  '  Ontario  50' ,  .     [n 
with  timberwork  20  lb.  of  nails  per  M  ft.  b.m.,  is  a 
figure  1"  use. 

Pipework,  Painting,  Steelwork    wi>  Tanks 

Pipefitting  will  be  used  to  apply  to  all  iron  pipes  used 
in  construction  work  having  flange  or  threaded  joints  to 
distinguish  from  iron  water  pipes,  which   have  bell-and- 
spigoi  calked  joints.      Pipefitting   runs  about 
for  labor,  pipe  and  fittings. 

Pipelaying  consists  in  the  work  of  lawn-  and  cal 
bell-and-spigot  pipe.  This  may  be  either  iron  or  terra  cotta. 
In  laying  iron  water  pipe  aboul   ■"■"'.    is  chargeable  for 
labor  and  50' ,   for  material,  while  in  the  ca  1 1  otta 

pipelines,  33^5    is  spent  for  labor  and  67^J   lor  material. 

Painting  results  are  quite  uniform,  b  56'  I 

for  labor  and    II',     for  material 

estimating  purposes.    One  gallon  co  i  two- 

coat  work  on  smooth  runs. 

For  the  plant  industrial  railroad  system,  excluding 
necessary  excavation,  which  is  variable.  •><)'";  shoul 
allowed  for  labor  a  rial. 

Steelwork    is    n- 

material   and   erecting  and    for  this   rea  m   the 

subject  are  scarce.     In    \ i     teelwork  wa 

contract  of  which  the  laboi 

the  total.     A  Michigan  headfram'e'  cost  1 

A  Bisbee  heaclframe2  cost  $1,400,  of  whi 

labor  in   erection.     A   general    value  of   •.'•">',     for   labor 

i"The  Steel   Headframe  at  Ni  Mine,   Vul- 

can,   Mich.,"    by    Floyd    L.    Burr  '•■  ■  ■"    Vol. 

100.    p.    434. 

!"A   Bisbee   Headframe."    by 
Journ.,"  Vol.  99.  p.  330. 


shoul 

tt  el    and    H 

I  I 

Cypress  costs  re  for  material  than  pii         I 

ce  a  cypress  tank   ran    iv,    for  labor  and  a 
lank  Van  labor. 

Tht    bill   ol    ■  latt  rials    for   ma 
the  lisl  ; 

per  toi  t  is  a  usel 

1  wer  the   labor  cost    and 

TABLE    v     LABOR    AND    MATERIAL    RATIO    IN 
MACHINERY 

Loc: 

i  intario    .  .   Cyanldi 
Arizoi 

iiioii  has  not  been  considered, 
plans  do  not  show  bow  '  M  be 

ubic  yards,  for  which  it  should  lie  divided  into 

irthwork.     A  g thwork 

■  u.yA.  and   for  rockwork  a   figure  of  $1 
So  inan\  ter  into  tin-  calculation, 

I  irk  out  eat  h  detail  with 

-o  much  for 
act  ual  use  as  nd  to 

the  relative  value  ■ 
into  r  I  their  cost  data 

■i  they  will  find  that  at  the  end  of  a  few 
thej    I  init'ortii  and   the 

use  of  n bieb  givi 

random  list  of  some  percentages  that  pn 
to  be  applicable  for  estimates. 

TABLE    9.     SOME    MISCELLANEOUS    RATI 
of   Work 
Small   wooden  building,  1 1  *  - 1 « 1  offices,   bunks. 



Water  system,  including  excavation... 
100. 

system 

Crush'  i  70 

i 

10   i 

work  based  on  estimates.  It   is 
■  why 

estimates  often   fail  and  to  -how  the  -  ausi  S.     T 

proji                       i.  we  « ill  -  home 

ided  with  a  list 
of  current  material  prii 

calcu  at  d  an 

' 
been  exceeded  03   20'  !       0       urse  thei       ere  t 

Tl -tin 

\;    investigatioi    1 
additional  work  and   ■  ' 
made.      1  delayed  until 

materially 

\    recalculation 
initially  called   foi 

■ 
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leather  conditions  brought  the  final  expenditure  up  to 
!•">',  over  the  estimate.  Of  course,  here  it  is  obvious  that 
'.'•'>',     for   changes,   additions   and    extras   argues    faulty 

original  design. 

Using  Estimates  to  Check  Construction 

In  the  actual  construction  work  it  is  advisable  to  keep 
the  estimated  cost  expressed  in  percentage  in  view  and 
arrange  to  have  occasional  checks  during  the  progress  of 
the  work.  See  how  much  it  costs  to  lav  $10  worth  of 
brick  or  to  frame  $10  worth  of  timber  and  see  if  the 
resulting  percentage  agrees  with  the  estimate  within 
Teasonable  limits.  If  it  is  consistently  different,  send  in 
new  figures  for  a  revised  estimate  and  take  steps  to  get 
an  additional  appropriation.  If  the  results  are  intermit- 
tently irregular,  it  suggests  that  the  work  is  not  proceed- 
ing iii  the  most  expeditious  manner. 

Time-Factor  Value  of  Estimates 

To  show  the  value  of  estimates,  I  will  cite  a  case  that 
occurred  recently.  An  additional  unit  in  an  already 
operating  plant  was  required  by  a  certain  date.  Cost  data  in 
the  hands  of  the  construction  engineers  enabled  them  to 
calculate  the  number  of  hours  of  each  type  of  labor  required 
for  the  completion  of  the  additional  unit.  It  was  thus  easy 
to  calculate  the  necessary  working  force.  A  percentage 
progress  diagram,  plotted  weekly,  showed  at  a  glance 
whether  the  work  was  proceeding  slower  or  faster  than 
necessary  and  hence  whether  men  should  lie  hired  or  fired. 
The  unit,  was  completed  upon  the  day  set  originally.  This 
illustrates  the  time-factor  value  of  percentage  estimating. 
With  these  few  hints,  I  feel  that  some  may  realize  more 
the  value  of  estimates,  both  initially  and  as  aids  during 
construction. 

Frequent  reference  has  been  made  to  various  published 
data  from  which  figures  were  obtained  for  the  purposes 
of  amplification  of  my  notes.  I  wish  to  express  my 
thanks  for  data  obtained  from  "Unit  Construction  Costs," 
by  E.  Horton  Jones,  Trans.  A.I.M.E.,  Vol.  XLIX; 
-Building  the  Tough  Oakes  Mill,"  by  John  A.  Baker, 
Engineering  and  Minimi  Journal,  Vol.  100,  pp.  869-81  I. 
915-918;  '"Cost  of  Mill  Construction."  by  II.  T.  Curran, 
Engineering  and  Minimi  Journal,  Vol.  100,  pp.  345-347; 
and  from  other  scattered  sources. 


fFLepsvIiriiiDAgl  Si  Sponledl  HVs\.ciiiag| 

li  sometimes  transpires  that,  after  several  hours  or 
even  days  have  been  spent  in  preparing  an  elaborate 
tracing — usually  in  the  eases  where  circumstances  re 
quire  that  the  finished  drawing  lie  worked  up  on  the 
tracing  cloth  itself — by  some  unpreventable  accident,  or 
lr\  eccentricity  of  motion  on  the  part  of  tired  fingers.  ,\ 
catastrophe  occurs  which  cannot  he  remedied  by  ordinary 
erasure.  It  may  he  a  large  blot  or  a  jagged  line  where 
no  line  should  appear.  Again,  the  title  of  the  drawing 
may  have  to  he  changed,  for  reasons  best  known  to  the 
boss. 

The  highest  ideals  demand  that  an  entirely  new  tracing 
be  prepared.  But  perhaps  the  press  of  other  duties  will 
net  permit  this,  or  else  a  shortag  i  of  material  in  a  re- 
mote camp  makes  it  impracticable.  Select  an  area  1" 
censor,  usually  of  rectangular  shape.  With  an  old  safety- 
razor  blade  cut  out  the  objectionable  part.  Then,  from 
a  scrap  of  similar  material  cut  out  a  piece  of  concentric 


shape  and  large  enough  to  overlap  at  least  2  mm.  each 
way.  Place  it  over  the  eliminated  area,  in  proper  align- 
ment, and  put  a  weight  on  it  to  hold  it  there.  Next 
take  a  tin)  dab  of  glue  or  china  cement  on  a  chisel-shaped 
piece  of  wood,  such  as  a  sharpened  toothpick,  and  glue 
a  short  section  of  the  patch.  Be  careful  not  to  get  any 
glue  beyond  the  edge  of  the  patch,  and  press  each  section 
down  firmly  so  that  it  dries  without  a  wrinkle.  Proceed, 
section  by  section,  until  the  entire  joint  is  completed. 
When  all  is  dry,  ink  a  line  on  the  patch  to  conceal  the 
cut  edge  of  the  tracing.  When  this  is  dry,  the  whole 
tracing  is  turned  over  and  a  line  is  inked  to  conceal  the 
edge  of  the  patch.  The  job  being  finished,  proceed  with 
the  new  title,  bill  of  materials  or  whatever  may  he  re- 
quired. The  neat  double  line  conceals  all  evidence  of 
patching  in  the  final  print  and  furnishes  a  neat  border. 
Before  adapting  this  method  to  unauthorized  collab- 
orations, it  is  well  to  study  the  local  statutes  concerning 
constructive  forgery. 

The  nineteenth  annual  convention  of  the  American 
Mining  Congress  opens  at  the  Hotel  La  Salle,  Chicago, 
Nov.  13,  1916,  and  the  general  as  well  as  the  section 
meetings  will  be  of  unusual  interest  and  value  to  mining 
men  in  all  branches  of  the  industry.  All  meetings  of 
the  congress  are  open  to  the  public,  and  mining  men 
especially  are  invited  to  attend  and  to  assist  in  the 
discussions. 

The  general  sessions  will  he  held  during  the  morning 
hours.  Each  afternoon  there  will  lie  three  great  section 
meetings,  covering  the  metalliferous  field,  oil  and  gas 
and  coal. 

The  opening  topic  on  Tuesdav,  Nov.  14,  will  be  "The 
Record  of  Mine  Safety  Work."  led  by  Albert  IT.  Fay  of 
the  United  States  Bureau  of  Mines.  This  will  he  followed 
with  addresses  on  "State  Vine-Rescue  Methods,"  hv  Dr. 
II.  II.  Stock,  of  the  University  of  Illinois,  and  "Safety 
Work  as  an  Investment,"  by  Dr.  C.  W.  Goodale,  of  Butte, 
Mont.  The  important  discussion  of  the  day  will  be  on  the 
subject,  "The  Responsibilities  of  the  Operator,  of  the 
Miner  and  of  the  Public." 

On  "Wednesday  in  the  general  meeting.  Van.  II. 
Manning,  director  of  the  United  States  Bureau  of  Mines, 
will  speak  on  "Federal  Aid  to  Mining  Efficiency''  and 
Chairman  E.  N.  Hurley,  of  the  Federal  Trade  Com- 
mission, will  address  the  convention  on  "The  Federal 
Trade  Commission  and  the  Mining  Industry."  The 
report  of  the  committee  on  "Relations  with  the  Federal 
Trade  Commission,"  by  Chairman  Charles  M.  Moderwell, 
will  be  open  for  discussion. 

On  Thursday,  which  will  be  devoted  to  the  general 
topic,  "Conservation,"  there  will  he  addresses  by  Dr.  W. 
R.  Whitney,  chief  of  laboratory  work  of  the  General 
Electric  Co..  who  will  call  for  Federal  aid  in  research 
work,  and  "The  New  Things  in  Science,"  hv  Dr.  F.  G. 
Cottrell,  of  the  United  Slates  Bureau  of  Mines.  The 
topic  for  discussion  will  be  "Waste  in  the  Mining 
Industry — in  Mining  in  Distribution,  in  Use  This  will 
be  led  by  the  leading  experts  in  the  industry. 

At  the  banquet,  Thursday  evening,  Carl  Scholz,  of 
Chicago,  president  of  the  congress,  will  speak  on 
"Cooperation  the  Basis  of  Safety,  Efficiency  and  Con- 
servation in  the  Use  of  the  Nation's  Mineral  Resources." 
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Col.  George  Pope,  of  Harl  ford,  (  of  the 

National    Association   of    Manufacturers,   will    speak   ou 

I    anized    Capita]    and    Organized    Labor    and    Their 
Relation  to  Efficiency .  i  Ion  servation,  Better  \\  a 
Living    Conditions,    Law  lessness,    Sti    ■     I lison 
I  in  I  n  - 1  rial    Freed ." 

On  Friday  the  visiting  mining  men  will  be  taken  on 
an   excursion   to   the   Garj    steel    plant.     There  will    be 

several  evening  ses  .  a  I  o i  the  public,  .-it  which 

industrial  moving  pictures  will  I"'  shown.     Among 
will  be  films  showing  the  Mexican  oil  fields  near  Tampico, 
including  a  view  of  the  famous  Cerro  Azul  Gush  i 
others  covering  mining  in  the  axctii    regions   of   Alaska 
and   Siberia. 

Van.  II.  Manning,  director  ol  the  I  nited  States  Bureau 

of   Mine-,  will  attend  the  - I    the  gre  -.  and 

with  him  will  come  the  leading  experts  of  the  bn 
Mr.  Manning  has  notified  J.  F.  Callbreath,  secretary  of 
the  congress,  that  the  Government  exhibil  a1  the  con- 
vention will  surpass  any  display  yei  made  by  the  bureau. 
There  will  be  a  colled  ion  of  LI  5  underground  coal-mining 
safety  pictures,  arranged  in  series,  and  a  group  covering 
the  same  idea  in  metal  mining.  In  mine-rescue  and 
first-aid  display  there  will  be  a  set  of  Fleuss-Prato 
apparatus,  the  Bureau  of  Mines  oxygen  inhalator,  the 
Bureau  of  Mines  first-aid  cabinet,  the  Bureau  of  Mines 
surgeon's  emergency  chest  and  a  floor  plan  of  one  of  the 

llrW  sleel  cars. 

The  "Public  Land.-"  conference,  which  is  to  be  held  at 
Chicago  in  conjunction  with  the  convention,  will  have  as 
delegates  the  West's  mosl  representative  men.  including, 
a  group  of  Senators  and  Representatives,  who  promise 
to  hear  the  message  of  the  gathering  dnv,  i  to  the  halls 
of  Congress.  The  men  who  have  been  i  hosen  as  delegates 
are  determined  to  formulate  a  Western  policy  on  this 
question,  which  will  give  to  every  state  the  power  to 
develop  the  vast  resources  which  have,  in  a  way,  been 
locked  up  by   Federal   regulations   and   enacl at. 

The  letters  received  from  the  governors  give  a  clear 
idea  of  the  general  trend  of  the  conference.  For  instance, 
one  governor  says  that  "there  is  even  in  the  WesI  a  gi 
ol'  men  that  proceeds  on  the  assumption  thai  the  state  is 
not  fit  to  care  for  the  resoun  es  I  lod  has  given  it,  and  that 
the  only  administration  of  them  which  can  be  equitable 
to  public  interest  must  fo  ed  in  Washit 

; g 

Washington  Cobbjbspondeni  e 
Concentration  of  ore  by  the  flotation  method  took 
on  Nov.  1  in  the  historic  room  occupied  by  the  Supreme 
Court  of  the  United  States.    The  courtroom  was  crowded 
with  noted  counsel  and  many  persons  interested   in  the 
argumeni  of  the  case  of  the  Mini  -    i     ition,   Ltd., 

of    London,    and    the    Minerals    Separation     American 
Syndicate,   Ltd.,    the    petitioners,    ?s.   James    M.    ,; 
of  Butte,  Mont.,  indPaloi  :  !>i-  is  thehea 

on  writ  of  ci  rtiroi  '<   from  the  i 

favor  of  Hyde  before  the  Onited  States  I  peals 

at  San  Frani  isi  o. 

The  following  noteworthy   arraj  of  attorneys  appi 
m   the  case:  Lindle     M.  Garrison,    B   >><■;.    D.   Williams. 
F.   D.   McKenney,   •     n,   II.    Miller.   0.   W.    McConnell, 
William  H.    Ken  Thomas    F.   Sheridan,   George   L. 

Wilkinson,  Walter  A.  Sent..  K.  R.  Babbit!  and  J.  B 
Krenicr. 


JO©  eflffic  Drive  at  Empire  Minne 

mill. 

ectric  and    Mann: 

hp.  electric  hoisl  and  ti  mill  with  i 

Notewortli 

s,  liquid   rl 

safety  d( 

1  the  double-drum   type,  made   by  the 

Wellman-Si  I  ....     and     embodi 

■ 

reduction  herrin«  1 

phase-wound   induction  motor  ha 

to   100,  the  aiotor  running  at  a   full-load   speed  oi 

r.p.m.     Wiih  two  drum,  this 
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lias  been  designed  so  that  plugging  and  regenerative 
braking  are  possible.  This  means  that  when  the  operator 
wants  tii  stop  the  skips  by  reversing  the  current  in  the 
motor  while  running,  this  will  not  overstrain  the  wind- 
ings or  cause  any  electrical  trouble.  This  feature  is  one 
of  the  latesl  developments  in  alternating-current  hoisl 
motors.  The  motor  is  controlled  by  a  liquid  rheostat. 
The  resistance  in  the  secondary  of  the  motor  is  regulated 
by  the  height  of  water  on  the  plates  on  the  upper  tank 
of  the  rheostat.  The  height  of  water  on  the  plate-  is 
governed  by  a  weir  in  the  tank.  The  weir  is  motor- 
operated  and   is  controlled  from  the  operator's  platform. 

The  liquid  controller  is?  so  adjusted  that  the  operator 
can  hoist  men  or  an  empty  skip  from  any  point  in  the 
mine  at  a  speed  not  to  exceed  500  ft.  per  min.  On  test 
this  speed  was  greatly  reduced,  demonstration  being  made 
that  the  control  equipment  would  allow  a  reduction  of 
speed  so  that  a  skip  containing  one  man  could  be  raised 
from  the  bottom  of  the  mine'  to  within  200  ft.  of  the 
collar  of  the  shaft  slowly  enough  to  allow  an  inspection 
of  the  shaft.  The  advantages  of  this  type  of  control 
include  the  wide  range  of  speed  that  can  be  obtained 
under  low-load  conditions,  the  economy  of  space  as  com- 
pared with  the  grid  type  of  resistance,  the  low  cost  of 
upkeep,  the  insurance  against  fire  due  to  short  circuits 
in  the  secondary  resistance,  and  the  ease  with  which  it 
bandies  the  load,  there  being  no  jerks  or  sudden  strains 
put  upon  the  equipment  between  the  time  of  starting 
and   full-load   speed  of  the  motor. 

Although  at  the  present  time  the  mine  is  at  a  depth 
of  only  6.000  ft.  the  hoisting  equipment  has  been  installed 
to  handle  to  a  depth  of  7. 500  ft.  The  equipment,  work- 
ing at  a  depth  of  7,500  ft.,  will  handle  an  equivalent 
of  30  tons  an  hour.  The  present  output  per  shift  is  150 
tons.  The  shifts  consist  of  three  8-hr.  periods,  and  the 
hoist  works  approximately  six  hours  in  each  shift. 

Safety  Device  Prevents  Overwinding 

In  connection  with  the  hoisting  equipment  several 
safetv  devices  have  been  utilized,  one  of  which  is  a  geared 
limit-switch.  This  switch  is  operated  by  bevel-gear  drive 
I'iviii  the  shaft  and  operates  the  indicator.  It  is  set  so 
that  the  engineer  must  have  his  hoist  under  control  when 
the  skip  reaches  a  point  200  ft.  from  the  collar  of  the 
shaft.  If  he  does  not.  the  switch  trips  the  circuit-breaker 
on  the  motor  equipment  and  automatically  sets  the  air 
brakes,  bringing  the  skip  to  rest  by  the  time  it  reaches 
the  collar  of  the  shaft.  An  additional  equipment  has 
been  installed  to  prevent  the  operator  from  allowing  his 
skip  to  come  into  the  dump  at  too  high  a  speed,  thereby 
tending  to  rack  the  headframe.  This  equipment  is 
similar   in   operation    to   the   one   already    described. 

The  ore  is  moved  from  the  ore  chute  to  the  mill  by 
a  :!iL,-t"n  Westinghouse  mining  locomotive,  which  handles 
sis  314-ton  cars.  A  60-stamp  mill  is  installed,  divided 
into  sis  batteries  of  10  stamps  each.  Each  battery  is 
driven  by  a  special  back-geared,  35-hp.  three-phase 
(i0-cycle  440-volt  850-r.p.m.  Westinghouse  motor  belted 
to  the  hull  wheel,  which  is  mounted  on  the  camshaft 
operating  the  stamps.  The  gears  have  a  reduction  of 
■" :•"•  1  to  1.  The  stamps  are  considerably  heavier  than 
those  ordinarily  used,  being  1,360-lb.  each.  Each  stamp 
handles  five  tons  of  ore  per  day.  The  motors  are  set  hack 
from  the  mill  as  much  as  possible,  on  separate  concrete 
foundations,  in  order  to  reduce  the  vibration  due  to  the 


operation  of  the  stamps.  They  are  of  squirrel-cage  con- 
struction ami  are  operated  by  auto  starters  equipped  with 
low-voltage  ami  overload-release  coils.  This  type  of 
drive  has  several  advantages  over  the  older  method  of 
driving  an  entire  mill  of  20  to  40  stamps  by  a  single 
motor.  One  of  the  most  obvious  of  these  is  the  fact  that 
any  10  stamps  can  be  hung  up  during  a  clean-up.     Thus, 

when  anything  arises  whereby  tl perator  needs  to  make 

adjustments  or  any  changes  in  a  particular  battery,  it  can 
be  shut  down  and  the  work  done  without  any  chance  of 
the  operator  being  injured. 

In  former  times  the  important  feature  was  to  obtain 
an  installation  that  was  mechanically  right,  and  nothing 
else  seemed  to  matter.  Now.  however,  efficiency  is  taken 
into  account,  ami  it  can  easily  be  shown  that  different 
types  of  drives,  whereby  a  1-  or  2-%  increase  in  effi- 
ciency can  be  obtained,  will  warrant  their  installation. 
For  example,  the  saving  of  1%  in  a  stamp-mill  drive 
would  mean  a  saving  in  a  year's  operation  of  this  particular 
mill  of  approximately  $12<>.  In  this  particular  instance 
it  is  estimated  that  a  saving  of  about  5'/,'  was  made 
when  the  mill  was  changed  to  this  character  of  drive. 


A  review  of  the  copper  .and  pyrites  industry  of  Norway 
since  the  beginning  of  the  European  War  is  published 
by  L'Echo  des  Mines.  The  Sulitjelma  mine,  in  spite  of 
many  difficulties,  produced  a  little  more  in  101  f  than 
in  1913;  the  output  being  125.600  metric  tons  of  pyrites 
of  export  grade,  1 2,960  tons  of  smelting  ore  and  13,380 
ions  of  Elmore  flotation  concentrates  carrying  7.11%  of 
copper;  or  a  total  production  of  151,010  tons.  There 
were  smelted  locally  27,075  tons  of  pyrites  and  concen- 
trates, yielding  1.175  tons  of  bessemer  copper.  The  new 
installations,  as  well  as  the  works  of  modernization,  are 
about  completed;  the  mineralization  in  the  mine  is  still 
good;  and  further  increase  of  production  contemplated. 
The  number  of  employees  in  1!)1  I  was  about  1.667.  of 
whom  632  worked  underground.  In  1915  the  exploitation 
was  about  normal,  with  an  output  of  139,445  tons  of 
export  pyrites,  L2,325  tons  of  smelting  ore,  and  14,719 
tons  of  Elmore  flotation  concentrates  carrying  7.43% 
copper;  or  a  total  output  of  about  166,489  tons.  There 
were  smelted  11,370  tons  o(  pyrites  and  1:1.611  tons  id' 
concentrates,  which  gave  1,434  tons  of  bessemer  copper. 
There  Mere  1,690  workmen  employed  in  1915,  of  whom 
757  worked  underground. 

The  Bossmo  mines  were  shut  down  provisionally  about 
the  end  of  July.  L91  1.  on  account  of  the  war;  but  reopened 
on  a  small  scale  in  November,  191  I.  with  about  100 
workers.  There  was  a  production  of  15.000  tons  in  1914 
and  21.000  tons  in  1915  of  export  pyrites,  or  nearly  the 
normal  output  of  25,000  tons. 

The  Birtavarre  mine,  situated  at  Lyngeii,  began  pro- 
ducing in  1910.  It  yielded  about  150  tons  of  bessemer 
copper  in   1914  and  486  tons  in  1915. 

The  Lokken  mines  (Orkla  Mine  Co.)  exported  in  1914 
about  69.370  tons  of  washed  pyrites,  64,827  tons  of 
pyritic  lump  ore  and  5,925  tons  of  copper  ore;  while  in 
1915  there  were  produced  and  exported  68,822  tons  of 
washed  pyrites  and  108,611  tons  of  pyritic  lump  ore,  or 
a  total  of  175,433  tons  with  580  workers.  Additions 
are  being  made  to  the  plant,  in  order  to  increase 
production. 
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Tin'    R6ros    Eo  ib  in   1644    A.    I). ) 

irn  reased  its  produi  tion  i  rom   193  I  ma  of  fine  copper  antl 
7,700   tons   of   ej  porl  tes   in    19]  I. 

copper  and   8,500  m    1915. 

The    Rostvangen    Gruber    produced     18,025    tons    of 
export-grade  pyrites  in    1914,  of  which   10,609  I 
exported.    The  averag    conti  ,         I 

S.    The  concentrator  having  been  completed,  the  prod" 
tion  in   1915  was  8,24-1  tons  of  lump  pyrites,  5,424 

of  washed  pyrites  and  620  tons  of  high  grade  lump. '  V i 

500  to  550  men  are  employed. 

The  Foldal  Copper  &  Sulphur  Co.,  Ltd.,  produced 
68,000  tons  of  pyrites  in  1914  with  IV  I  employee  :  and 
if  is  believed  that  the  1915  produi  mui  :'  largei 

The  Ballingdal  mine  in  Aalen  (operated  imdi 
the   Bede   Metal  &  Chemical   Co.,   Ltd.),  produced 
17,568  tons  of  export  pyrites  in  I'M  I  and  presumably  tin 
same  quantity,   or  slightly   more,   in    1915.     The    Kjoli 
mines,    formerly   worked   by    Belgian    capital,   suspi 
operations  immediately   after  the  outbreak  of  the   Euro- 
pean War;  but  will  be  taken  over  and  operated  by  other 
interests.     The  Grong  mines,  operated  l>\    French  capital, 
continued   exploration   and    developmenl    work;    bu1    the 
transportation  question  lias  no!  yd  been  solved. 

The  Stordo  mines  produced  in  1911  aboul  58,255  tons 
of  crude  pyrites  yielding,  after  concentrati  n.  26,400  tons 
of  export  grade;  nearly  half  of  which  was  exported.  In 
1915  the  yield  was  36,281  tons  of  export  pyrites,  with 
a  force  of  170  employees.  The  Svano  mines  produced 
about  8.000  tons  of  pyrites  annually  in  1914  and  1915, 
with  70  men;  and  at  the  Karmo,  Rodfjeld,  Fosdalen, 
T'nclal  and  Meraker  mines  there  was  a  slight  production 
during  1915.  At  the  Bjorkaasen  mine-  some  tonnage  of 
pyrites  has  been  blocked  out  and  work  has  been  conducted 
nn  a  small  scale,  bul  on  account  of  the  war  the  proji 
plant  was  not  constructed. 

The  total  copper  production  of  Norway  in  1914  is 
placed  at  2,860  tons  of  fine  metal,  including  400  tons 
produced  at  the  Christiansaand  aiekel  refinery;  while 
that  of  1915  is  estimated  as  2,850  tons,  being  about  100 
tons  more  than  in  1913. 

The  1914  pyrites  production  was  aboul  I'.'O.OOO  tons, 
of  which  360,000  tons  were  exported  and  the  remainder 
consumed  in  Norway.  In  1915  the  pyrites  production 
amounted  to  525,000  tons,  of  vhich  160,000  tons  were 
exported.  Since  the  beginning  of  the  European  War 
nearly  half  of  the  Norwegian  pyrites  production  has  be  a 
exported  to  Sweden— probably  200,000  tons  annually— 
chiefly  because  of  the  difficulty  of  moving  the  usual  supply 
of  Spanish  pyrites  to  Swi  den. 

The  total  value  of  copper  and  pyrites  production,  at 
Norwegian  ports, 'amounted  b  ,000,000  in   1914 

and  about   $7,000,000   in    1915;   the  selling  price  being 
higher  during  the  latter  year. 


Calcium     Carbide     Manufacture     ■"     Norway     Is     attracting 
American  capital,  according  to  Maurii 

ii  consul  in  the  district 
built   at   Saude   by   the    Electric    Furnace    Pro 
Canadian  corporation  with  an  0 

electric  power  available  close   to   the  000   hp 

By  carrying  the  tail  wat<  r  nearly  5  mi.  throu 

another  40,000  to  45. C hp.  may  he  generated   bj    the   rail   into 

the  fjord.  A  new  village  is  being  made  In  the  valley  at  the 
end  of  the  fjord  near  the  factory.  Although  70  ml.  from  the 
sea.  the  water  of  the  fjord  is  so  deep  I  icean  steamers 

can  come  direct  to  the  docks  at  the  factory.  Rails,  locomo- 
tives, cars,  cranes  and  steelwork  which  cannot  be  obtained  in 
Norway    have   been    ordered    from    the   United   states 


Eilollflimain.  Iiiiaxifuufiuaea    Drill 

Ho  ii  an,  of  Con  I 

feature  of  in  ten 


.M  W   HAMMER    DRBLL 

the  simple  and  strong  valve  action  in  which  the  valve  is 
always  thrown  over  with  live  air.    Another  feature  is  the 
neal   manner  in  which  the  water  hose  is  attai 
1-  ind  of  setscrew,  i"  t  he  machine. 

Piros-jpecttDir&gg  for  Potiaslto  Sua  Tessas 

W  ishinoton  Corresponded  i. 

Drilling  will  begin  in  a  few  days  on  the  well  being  sunk 

by  the  United  SI  !       l  peal  Survey  in  Collingsworth 

i         -   .  Texas,  to  prospect   for  potash.     The  drilling  is 

near  Clifford,  about  75  mi.  east  of  Amarillo. 

Las!        :  the  well  was  drilled  to  a  -  when 

.     tO    the 

exhaustion  of  the  appropriation. 

Since  the  new  appropriation   became  availabli 
Ity  has  been  experienced  in  - 

equipi  '        $1 : 

able  for  thi  n  of  the  drilling.     <">•  ■ 

Bed  i  bich  it  is 

r 

d  t<<  be  about    100  ft.  oi 
i    salt-bearing  formations   - 

irk  i-  being  done  by  churn  drill,    f) 

■ 
in    which 

I 
in  soluble  form. 
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By  A.  8.  Livingston* 

Most  cage  safety  devices  are  of  the  dog-on-guide  type, 
depending  for  their  action  on  a  coiled  spring  around  the 
eye-bolt,  which  is  held  compressed  by  tension  in  the  hoist- 
ing cable  and  is  released  in  case  the  cable  breaks.  Such 
appliances  have  positive  action  when  only  the  hoisting 
cable  is  attached  to  the  eye-bolt,  but  when  a  counterbalance 
rope  is  also  attached  thereto,  in  case  the  hoisting  cable 
breaks,  tension  in  the  counterbalance  cable  will  prevent 
quick  and  positive  action  of  the  dogs.  If  the  counter- 
balance cable  is  attached  to  the  yoke  of  the  cage,  inde- 
pendent of  the  eye-bolt,  insufficient  tension  in  the  hoist- 
ing cable  may  allow  the  dogs  to  catch  on  the  guides, 
unless  the  spring  is  made  very  weak,  and  hence  not  of 
positive  action. 

The  device  here  shown  was  developed  by  G.  M.  Robison 
to  meet  this  difficulty.  It  is  simple,  consisting  of  the 
cradle  hook  A  to  one  end 
of  which  the  hoisting 
cable  is  attached  by  the 
clevis  B  and  to  the  other 
is  attached  counterbal- 
ance cable  by  the  clevis  C. 
A  third  clevis  D  hangs  in 
tlie  cradle  hook,  and  from 
it  the  cage  is  suspended 
in  the  usual  manner.  A 
fourth  long  clevis  E  is 
attached  to  the  same  bolt 
that  holds  the  clevis  0 
and  hangs  down  around 
the  yoke  of  the  cage,  en- 
gaging a  hook,  with  about 
an  inch  free  play  verti- 
cally. If  the  hoisting 
rope  breaks,  the  cradle 
hook  turns  over,  putting 
the  weight  of  cage, 
through  the  clevis  E.  en- 
tirely on  the  counterbal- 
ance cable,  at  the  same 
time  releasing  the  dog 
spring  and  allowing  the 

to  grip  the  guide.  II  the  counterbalance  cable  breaks 
Jirst,  the  weight  goes  on  the  hoisting  cable  direct,  still 
holding  the  dog  spring  compressed.  If  the  hoisting  cable 
now  breaks  from  the  suddenly  added  strain,  the  dogs  are 
free  to  work  in  the  usual  manner.  At  the  same  time  the 
whole  weight  of  the  cage  is  effective  to  hold  the  dog 
springs  at  all  times  compressed. 

When  the  cage  is  empty,  it  is  nearly  in  balance  and  the 
cradle  hook  takes  an  angle  of  slightly  less  than  45°  from 
the  horizontal:  when  loaded,  it  assumes  the  upright  posi- 
tion shown  in  the  drawing.    The  device  has  been  in  oper- 


A  POSITIVE-ACTING  SAFETY 
DEVICE  FOR  CAGES 


ation  for  some  weeks  and  has  been  repeatedly  tested  by 
putting  a  trip  in  the  hoisting  cable  and  then  suddenly 
severing  connections.  Action  has  always  been  quick  and 
positive,  the  maximum  free  drop  of  the  cage  before  it 
was  caught  and  held  by  the  dogs  being  2  in.  Tests  were 
made  with  a  loaded  car  on  the  cage,  probably  weighing 
from  2,800  to  3,000  lb. 

W. 


By  Frank  Ayer* 

Important  factors  in  repairing  air  drills  are  speed  and 
economy.  The  average  company  has  too  few  extra  drills, 
so  that  speed  on  the  part  of  the  repair  man  is  necessary 
to  keep  the  drills  underground.  If  he  has  extra  parts 
on  hand,  he  has  only  to  replace  a  broken  or  worn  piece 
with  a  good  one  and  the  drill  can  be  quickly  returned  to 
the  mine.  When  all  the  drills  have  left  the  shop,  he  can 
repair  the  disabled  parts  so  that  corresponding  new  parts 
will  be  unnecessary  for  machines  that  come  in  later. 

The  following  repairs  and  replacements  can  be  made 
to  good  advantage.  Observe  the  comparison  of  prices  f 
side  rods  and  bolts : 


Cost. 

Each 

Cost  of 

Machine 

Bolts, 

Same  Size 

$1.00 

$0.11 

•Mine  inspector,  Detroit  Copper  Mining  Co.,  Morenci.  Ariz. 


No.   18  Leyner  through  bolts %x25-in. 

C-110   piston-drill    through   bolts..  %x20-in.  .4S  .10 

BC-21  feed-cylinder  bolts  and   nuts  %x   9-in.  .90  .045 

BC-21  front-head  bolts  and  nuts..  %x   6-in.  .S6  .04 

The  drills  mentioned  are  Ingersoll-Rand.  The  worn 
or  broken  Leyner  through  bolts  may  be  rethreaded  and 
used  as  C-110  through  bolts.  The  worn  C-110  through 
bolts  are  made  over  into  BC-21  feed-cylinder  bolts,  which 
finally  are  made  over  into  BC-21  front-head  bolts. 

In  some  mines,  with  the  proper  ratio  of  Leyner  No. 
18  drills  to  the  other  types  mentioned,  the  number  of 
Leyner  through  bolts  broken  is  sufficient  to  keep  the  other 
drills  supplied.  In  case  there  are  not  enough  of  the 
Leyner  bolts,  common  machine  bolts  may  be  bought  at 
the  prices  given.  They  do  not  wear  quite  as  long  as  the 
corresponding  bolt  sold  by  the  drill  company,  but  have 
been  found  more  economical. 

Repairing  a  Rotation  Sleeve 

The  rotation  sleeve,  which  holds  and  turns  the  drill, 
wears  rapidly.  When  it  is  badly  worn,  the  steel  enters 
the  sleeve  diagonally  and  in  turning,  the  shank  end  of 
the  steel  has  an  eccentric  motion  which  quickly  wears 
off  or  breaks  the  water  tube.  The  piston  does  not  hit 
the  drill  squarely  and  is  worn  and  chipped  off  on  the 
side-.  It  is  an  expensive  part  ($10  each),  and  the  average 
repairman  leaves  it  in  too  long,  causing  additional  cost  for 
piston  and  watertube,  and  increasing  the  operating  costs. 

The  rotation  sleeve  is  repaired  as  follows:  An  old 
pair  of  Leyner  drill-sharpener  dies  are  bored  as  shown 
in   Fig.    1.     A   i/o-in.   wooden  spacer   is    placed    between 

•Mine    foreman,    Detroit    Copper    Co.,    Morenci,    Ariz. 
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the  'lif-  and  a   '.'-in.  hole  drilled.     When   th 
removed,  the  opening  in  the  dies  has  an  elliptical 
with  a  short  diametei  oi   iy2  in.  and  ;i  long  diameter  of 
'-'  in.    This  gives  the  metal  space  in  which  to  flow  during 

'In'  iir-t    few  blo-n  -  oi    ill.'  swaging  iration. 

The  worn   rotation  sleeve   is  heated  and   up 
to  maintain  the  proper  length  after  swaging.    This 
be  done  by  gripping  in  tin   sharpener  and  upsetting  with 
a  lilmd  dolly,  lmt   is  an  unn  i  h  at.     A  few 

blows  on  the  end  with  a  flatter  and  hammer  are  sufficient. 


Wain:     l 

nipple.    Win 

and  a  new Irilled  and  threaded  in  th 

the  hai 

When   the  ! 

i     I  -  drilled  a 

for  a   i  ,  -in.  nip] 

i  d   the  crack,   making  tin-   handh 


FIG  5 
KINKS    FOR     REDUCING    DRILL-REPAIR    COSTS 


A  hexagonal  mandrel   ||   in.  diameter  is  inserted  in  the 
hot   rotation   sleeve'  and  the  sleeve  swaged   down    in   the 
drill-sharpener  din-.     The  mandrel  lias  a  slighi   tapi 
that   it  can  be  more   easily   driven   out.      A    mil, I    p 
may  be  inserted  at  B  to  turn  the  hot  sleeve  while  swaging. 

In  mines  where  there  is  no  sharpener,  dies  nan  be 
made  to  perform  the  same  work  by  hand.  After  heating 
to  a  dull  cherry  red,  the  sleeve  is  tempered  in  oil.  This 
operation    requires   a    half-hour   and    makes   a   sleeve   as 

s 1  as  new.     Several  repaired  rotation  sleeves  shoi 

kept  ready  to  replace  those  showing  slight  we;  This 
helps  materially  To  keep  the  machines  underground. 

A  piston,  chippi  i  '  worn,  ruins 

drill  shanks.  Pistons  cost  $12.75  each.  Their  life  nan 
be  nearly  doubled  by  annealing,  grinding  '  |  in.  off  the 
end   and    retempering.     To    keep   the    p  e   the 

same,  \  \  in.  is  fai    i  end  of  the  front-head 

washer,  as  shown  in  Fig.  2.  This  repair  nan  be  made  in 
three  hours. 

Handles   have   to  aced  at   a  o  ■  ''   on 

account  of  the  wat<  r-  wearing  and  the 


I'urtli  r  use.     0 

\    g 1   tube  nan  be  made  by   brazing  two  old  ones. 

The  - :      \ 

drill' 

tube  drilled  holi  - 

then 

on  the 

■ 
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The  steel  holder  wears  where  it  comes  in  contact  with 
the  drill  until  it  slips  over  the  collar  on  the  drill  shank. 
The  end  can  be  heated,  closed  up  a  little,  and  tempered 
at  a  dull  cherry  red  in  oil.  Half  an  hour  makes  the 
repair.     The  part  costs  $2. 

Alter  annealing,  the  rifle  bar  and  piston  from  a  dry 
Jackhamer  can  be  drilled  with  a  &-in.  drill  to  allow  the 
water  tnbe  to  pass  through.  They  are  then  tempered  and 
are  ready  for  use  in  the  wet  machine. 

In  the  C-110  piston  drill  the  side  wear  on  the  cylinder 
guides  and  .-hell  is  taken  up  by  side  shims. 

Repairing   Fhont-Head    Bushings 

Front-head  bushings  are  made  of  steel  or  bronze.  The 
worn  steel  bushings  are  heated  and  closed  up  in  a  vise 
enough  to  make  up  for  wear.  One-eighth  inch  is  filed 
off  the  collar  so  a  thin  shim  may  go  over  it  and  still  fit 
into  the  groove  in  the  front  head.  The  bronze  bushings 
are  easier  to  repair,  as  the  collar  can  be  filed  in  a  shorter 
time  and  does  not  require  heating.  They  also  have  a 
scrap  value.  The  bronze  bushings  cost  $3.52  and  the  -ted 
one  $3.40. 

The  water  tubes  in  the  No.  IS  Leyner  are  made  from 
tubing  or  are  brazed  as  mentioned  under  Jackhamers. 
Leyner  tubes  cost  file.,  while  a  corresponding  length  id' 
tubing  costs  12c. 

The  Leyner  shell  is  not  provided  with  shims  to  take 
the  bottom  wear  of  the  cylinder  guides  as  the  0-110  drill 
is.  Shims  can  be  made  for  both  side  and  bottom  wear, 
as  shown  in  Fig.  4.  The  side  shims  are  simply  straight 
-trips  bent  back  on  each  end  of  the  shell.  The  bottom 
shims  are  long  strips  of  thin  iron  bent  anil  shaped  at 
the  ends  to  conform  with  the  lines  of  the  shell.  At  the 
back  they  are  held  by  the  two  standards,  while  in  front. 
5/8x2-in.  bolts  are  used.  Both  classes  of  shims  are  made 
in  g^-in.,  t^-in.,.  and  y8-in.  thicknesses. 

The  cylinder  bushing  in  the  BC-21  stoper  drill  is 
often  broken  off  by  chips  from  the  anvil  block  or  the 
drill  shanks.  The  part  costs  $4.50  ami  is  often  replaced 
too  soon.  A  few  small  pieces  broken  off  the  upper  portion 
do  no  harm.  It  is  not  necessary  to  change  this  part  until 
nearly  half  of  the  upper  portion  is  broken  off. 

When  the  anvil  block  chips,  wears  or  cups  in  the  center. 
it  can  be  faced  off  on  the  emery  wheel  in  15  min.  and 
the  saving  amounts  to  $1.70. 

The  BC-21  front  head  wears  rapidly  because  it  takes 
the  wear  of  turning  the  steel.  Old  drill-sharpener  dies 
are  bored  for  -waging  this  part;  as  shown  in  Fig.  5. 
Upsetting  is  unnecessary.  The  part  is  allowed  to  elongate. 
a-  the  length  has  no  effect  upon  the  stroke  and  the  longer 
front  bead  gives  more  wearing  surface  for  turning  the 
drill  steel.  The  swaged  front  head  is  heated  to  a  dull 
cherry  red  and  tempered  in  oil.  With  the  proper  dies 
and  mandrel  on  hand,  this  repair  can  be  made  in  30  min. 
at  a  saving  of  $5. 

Vibration  cause.-  the  two  heads  on  the  feed  piston  rod 
to  work  loose.  They  can  be  made  fast  again  by  making 
new  punch  marks  in  the  rod  over  the  countersinks  in 
the  heads.  They  can  also  he  brazed.  The  feed  tailpiece 
becomes  blunt  and  can  he  repointed  on  the  emery  wheel. 
The  point  should  not  be  too  sharp,  as  occasionally  a  care- 
less miner  turns  on  the  air  with  the  tailpiece  over  bis  foot. 

Top  bushing-  can  lie  bought  for  Iced  cylinders,  but  no 
bottom  bushing-  are  available.  When  the  bottom  bushing 
wear  and  become  loose,  it  is  not  necessary  to  buy  a  new 


cylinder  costing  $13.  A  new  bushing  is  cheaply  made  in 
a  lathe  ami  brazed  into  the  lower  end  of  the  feed  cylinder. 
The  air-drill  repairman  who  i-  constantly  on  the  look- 
out can  repair  enough  worn  and  broken  parts  to  cut  repair 
costs  in  two.  It  should  be  borne  in  mind,  however,  that 
the  use  of  any  old  part  that  delays  the  operator  or  reduces 
drilling  efficiency  is  poor  economy. 


By  F.  T.  Teddy* 


?ffimi®EeG 


I  have  found  the  track-grade  temple!  herein  described 
and  shown  to  serve  admirably  the  purpose  for  which  it  was 
designed,  particularly  because  of  the  adjustable  feature 
embodied  in  it.  As  the  illustration  indicates,  it  is  made 
from  I1  (-in.  material  such  as  yellow  pine.  The  ends  are 
protected   from  wearing  by  strap-iron  shoes,  the  holes  in 

which   arc  countersunk   to   receive   the   w 1-screws   that 

r-ecure  them  in  place.    One  of  these  is  bent  around  the  end 


.  Hexagonal  Head  Screw,  i*9 


A     CONVENIENT     TRACKLAYIXG     TEMPLET 

of  the  templet  iii  order  that  the  nut  of  the  adjusting 
screw  may  be  held  in  place.  Inexpensive  level-bubbles 
may  be  easily  procured,  and  one  of  these  can  be  secured 
in  a  recess  in  the  wood  by  means  of  plaster  of  paris. 

In  use  all  that  is  necessary  in  order  to  establish  any 
desired  grade  is  to  extend  the  screw  through  the  necessary 
amount.  Thus  for  a  1%  grade  the  screw  is  extended 
through  1  in.,  for  a  '.)r,'  grade,  2  in.,  etc.  A  screw  thai 
will  admit  an  extension  of  3  in.  is  sufficient  for  all  ordi- 
nary purposes.  While  ibis  idea  does  not  follow  strict1;, 
the  trigonometric  principle.  T  believe  it  is  sufficiently  close 
for  all  practical  purpose-. 


Sailors  are  renowned  for  their  ability  to  change  ship 
quickly  and  with  the  least  amount  of  baggage.  They  usu- 
ally have  a  chest  and  a  ditty  bag  and  that's  all.  The  latter 
piece  of  baggage  is  interesting  to  the  engineer  prospector. 
as  it  fits  into  his  scheme  of  mobile  equipment  perfectly. 
As  usually  made  it  is  cylindrical,  about  1  ft.  in  diameter 
and  3  ft.  high  and  made  of  heavy  canvas  with  a  double 
top.  Small  loops  on  the  bottom  and  sides  permit  its  at- 
tachment to  the  back  of  man  or  animal — as  circumstances 
demand.  Its  volume  is  sufficient  to  contain  a  blanket  roll 
and  the  personal  effects  of  the  user.  It  is  waterproof  and 
can  lie  stowed  in  a  variety  of  places  depending  on  its 
packing.  Its  use  as.  a  sleeping  bag  for  the  owner's  Feet 
when  they  stick  out  of  the  end  of  a  shelter  tent  has 
hcell    known. 

•Mining   engineer.    Duektown,    Tenn. 
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The  battery  carriage  for  battery  supplies  shown  in 
the  accompanying  illustration  was  buill  in  the  shops  of 
the  Aurora  Consolidated    Mines  Co.,  Annua.    Nev.,  anil 


CARRIAGE   FOR   BATTERY   SUPPLIES 

lias  proved  to  be  quite  a  success  in  handling  the  heavy 
dies,  shoes,  bossheads  ami  false  dies  to  an. I  from  the 
forty  L,550-lb.  stamps,  li  was  designed  by  Mr  Coutoure, 
former  master  mechanic  "I'  the  company. 

;■; 

Spiff©.!  TxuiIb©°Mflll  Feeders 
By  Arthur  C.  Daman* 

With  the  introduction  of  Dorr  classifiers  in  closed  cir- 
cuit with  tube  mill-,  the  best   method   "l'  conve;  ing   the 
coarse  sand  overflow    of  the   Dorr  to  the  tube-mill 
trough  became  a  problem.     In  recenl  years  the  introduc- 
tion of  large  spiral  - -  on  the  tube  mills  has  made  it 

possible  to  wash  the  s'and  from  Dot  rg<    down 

the  in.-line  tn  the  feed  box.     B  water 

regulation  enter-.     Too  much   water  means  the  rushing 
of  feed  material  through  the  mill  with  no  apparenl  grind- 
ing, and  too  little  water  threatens  us  with  an  overl 
tube  mill. 

As  the  maximum  efficiency    is  det(  [-mined  >•    a  « 
pulp  consistency,  it  behooves  us  to  gel  the  best  regulation 
of  pulp  feed.     This  is  obtained   with  spiral   feedei 
can  be  connected  to  the   Door-cla  eshafi   bj    a 
chain  drive.     At  the  dia  harge  end  of  the  spiral  fee* 
:ssary  amouni  o1  wati     to  keep  the  p 

•Mining  engineer,  267S   Eudora  St  .  Denver,  Colo. 


i  an  be  added.     \\  ith  tin 

nd  flushing  down  of  accumul  il 

end  of  the  Don 

aboul  $25,    The  pov,  or  ci 
Sflznia^  Flioftatiioira  CoiraceHTifarates 

concentrates  have  been   made  b\   Charl 

th<    School  hi    Mines  and   Metallurgy  of  the    I 

of    Missouri,  and   are    published    in   th 

for  August,   1916.     In  carrying  out  the  experiment 

obtained   from   pn 
diluted  with  water  and  run  i1  Tyler  stand- 

ard screens.     The  material   upon  each  screen  was  dried 
and  assayed.     In  making  the  screen  analysis,  the  dilute 

pulp   passing  through  260- sh   was  pul    in   large   pans 

and  agitated   l>\    stirring  with  a   spatula  and  allow 
settle   for  aboul    five  minutes,  when   the  water  and   un- 
setl  led    slime   were   decanted   and   dried.     Th    m  I 
poured  off  is  classed  as  260a,  while  th   material  remain- 
ing in  the  pan  is  classed  as  260b. 

The  con  i  i  'rate-  foi  experiments  1  to  1  inclusive,  were 
obtained  on  a  standard  Callow  pneumatic  machine,  that 
for  experimenl  5  in  a  Minerals  Separation  machine  and 
that  for  experimenl  6  from  an  actual  flotation  plant. 
The  pulp  ratio  was  5  to  1.     Tin 

the  c :entrates  were  as  follows:     In  experimenl    I 

from  air  parts,  and   a   so  ul  on  of   Fair- 

hank-   glycerin    snap    (5   grams   of   soap   to    LOO   c.i 
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water)  one  part:  experiment  2,  pine  oil  No.  6  of  General 
Naval  Stores  Co.:  experiment  3,  oil  of  eitronella.  pre- 
pared by  McKesson  &  Robbins;  experiment  4,  flotation 
oil  No.  17  of  the  General  Naval  Stores  Co.,  and  in 
experiment  5  the  same  agent ;  experiment  6,  creosote  oil 
No.  2,  of  the  Cleveland'  Cliffs  Iron  Co.  The  quantity 
of  oil  was  not  recorded,  the  amount  used  being  enough 
to  give  a  good  froth.  The  original  concentrates  were 
obtained  from  a  dolomite  lead  ore.  The  re  alts  are 
shown  in  the  accompanying  tables. 

These  experiments  show  that  the  percentage  of  gangue 
material  floated  is  greatest  for  the  finest  material.  In 
experiment    1    the    material    through    260a    assays    only 

EXPERIMENT  NO.  4 
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EXPERIMENT  NO.  5 
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18.05%  lead  and  contains  65.90%  of  the  gangue  floated. 
Experiment  2  pave  material  through  260a  of  29.2%  lead 
containing  84%  of  the  total  gangue  material  floated. 
The  same  material  in  experiment  3  assayed  26.9%.  lead 
and  contained  56.4%  of  the  total  gangue  floated.  In 
experiment  4  this  product  assayed  26.26%  lead  and 
contained  55. 80^?  of  the  total  gangue.  In  experiment 
5  this  product  assayed  25.8%  of  the  lead  and  con- 
tained 96.6%   of  the  total  gangue. 

Experiment  5  shows  less  of  the  coarse  gangue  material 
floated  than  any  other.  This  concentrate  was  made  on 
machine  No.  3,  which  allowed  the  coarse  gangue  material 
to  settle  to  a  certain  degree.  In  experiment  6  there  is 
shown  a  low  percentage  of  material  on  the  coarse  mesh, 
due  to  the  fact  that  the  original  flotation  feed  showed 
a  high  percentage  of  fine  material. 

Tib©  Fs'opes'SSes  ©If  GHolbuaEas1 
A©gp©2imexf'Sift©s 

The  manufacture  of  globular  agglomerates  is  discussed 
by  C.  A.  Brackelsberg  in  Zeit.  fur  angew.  Chem.,  No. 
39,  1916,  ami  reviewed  in  the  Journal  of  the  Society  of 
Chemical  Industry.  According  to  this  report,  the 
agglomerates  are  produced  in  a  plant  consisting  of  a 
mixer,  an  agglomerating  drum  and  a  drier.  They  may  he 
made  from  almost  any  powder  and  any  solution  which 
crystallizes  out  or  leaves  a  crusty  residue  upon  evapora- 


tion. The  finished  product  consists  of  balls  that  resist 
crushing,  yield  very  little  powder  on  breaking  and  possess 
a  high  degree  of  porosity  due  to  evaporation  of  the  Liquid. 
Hence  the  action  of  gases,  such  as  occurs  in  roasting  ami 
smelting  is  much  more  rapid  and  thorough  than  on 
briquettes  or  sintered  products.  Copper,  lead,  bismuth, 
antimony,  gold,  silver  and  zinc  may  be  volatilized  by  the 
action  of  hydrochloric-acid  pas  on  agglomerates  contain- 
ing them,  and  thus  be  separated  from  iron,  manganese 
and  nickel. 

% 

A  BeM  ILejmgftlh  Clkai^t* 

By    W.    F.    ScHAPHOHSTf 

The  accompanying  chart  is  useful  when  it  is  required 
to  find  out  the  number  of  feet  of  belting  in  a  roll.  The 
distance  A"  must  be  measured,  as  shown,  in  inches.     For 
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CHART  FOR  DETERMINING  LENGTH  OF  ROLLED  BELT 

example:  How  long  is  the  belting  in  a  roll  that  has  36 
turns,  the  distance  A'  being  50  in.?  The  dotted  line  drawn 
across  the  chart  shows  how  easilv  the  length  is  found  ; 
it  is  470  ft.  It  will  be  observed  that  the  range  of  the 
chart  is  great  and  will  easily  cover  any  ordinary  roll. 


Electric  Furnnces  in  Sweden  are  now  producing  over  100.- 
000  tons  of  steel  yearly,  according  to  J.  O.  Boving  in  the 
London  "Iron  and  Coal  Trades  Review."  The  process  has 
now  been  developed  "so  that  molten  pig  is  delivered  direct  to 
the  open-hearth  furnaces  which  are  heated  by  gases  from  the 
reduction  furnaces.  The  liquid  charge  from  the  open-hearth 
furnaces  is  transferred  to  an  electric  refining  furnace.  The 
final  steel  is  reported1  to  be  of  remarkably  high  quality.  Mr. 
Boving  says  this  is  plainly  the  right  method  where  electric 
current  can  be  obtained  at  a  reasonable  price. 


•Copyright.   1916,  by  W.   F.   Schaphorst. 

tMechanical  engineer,  Woolworth  Building,   New  York. 
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MaEaaangg  ILa\.w  I&evasa<a>in\ 

I  have  read  with  interesl   the  di  on  the -pro 

posed  changes  in  the  mining  laws  of  the  United  stales 
with  reference  to  the  staking  <>i  mineral  lands.  Most 
of  the  suggestions  made  ha; me  from  prominent  engi- 
neers, and  their  views  are  conflicting.  It  occu  red  to 
me  that  13  years  of  actual  prospecting,  coming  in 
contact  with  different  mining  laws,  might  make  the  views 
of  a  prospector  of  some  value  in   the  discussion. 

I  am  of  the  opinion  that  the  requiring  of  a  "discos 
either  before  staking  or  before  the  issue  of  a  pati 
a  mistake  and  a  hardship  on  the  prospector.     Take  the 
hypothetical  case  of  a  drift  or  swamp-covered  area  lying 
between    or   near   known    deposits   of    valuable    mineral. 
It  might  be  impossible  for  the  prospector  with  his  limited 
means  to  make  a   discovery,  yet  he  has  absolute  faith 
in  the  continuation  of  the  deposit  under  the  swamp  or 
glacial  drift  and  is  willing  to  spend   his  time  and  best' 
efforts    there. 

Who  should  be  the  judge  of  what  constitutes  a  valid 
discovery?  Doubtless  there  is  a  multiplicity  of  judical 
decisions  on  this  point,  but  the  best  judge  is  the  pros- 
pector who  stakes.  The  claim  is  valuable  in  his  eyes, 
and  he  is  the  one  who  is  to  back  his  views  with  his  work, 
and  if  he  earns  his  pateni  by  his  labors,  the  claim  should 
be  his  regardless  of  the  views  of  one  sent  to  inspect  his 
discovery  as  to  its  sufficiency. 

I  feel  very  strongly  on  another  point.  There  should 
certainly  be  an  appeal  from  the  land  office  to  the  courts 
on  any  question  of  rights  under  the  act,  or  of  disputed 
facts  or  on  interpretation.  Regardless  of  the  possible 
delays  and  cumbersome  procedure  of  some  courts,  any 
prospector  would  rather  have  his  day  in  a  real  court  of 
law  than  submit  his  rights  to  the  final  determination  of 
any   administrative   officer. 

Assessment  work  should  be  based  on  the  number  of 
days'  work  alone,  not  on  the  amount  of  rock  broken 
or  yardage  stripped.  The  hardness  of  rock  is  too  variable 
to  work  out  an  equitable  system  on  that  basis.  Money 
should  never  be  taken  in  lieu  of  assessment  work.  A 
bona  fide  prospector  will  always  do  his  work  with  the 
consequent  improvement  of  his  property  rather  than  pay 
the  cold  cash  to  the  »cvernment.  Certainly  money  pay- 
ments retard  the  devi  a  mining  district  and 
would  rarely  be  resorted   to  except   by  large   inten 

The  best  acreage   for  a   mining  claim   is    tO,  and 
surveyed  territory  to  conform  to  the  governmental 
division.     In  unsurveyed  sections  the  claim  should  ! 
nearly    10    acres    as    th      prospector   can    make    it    with 
north-and-south  and  east-and-wesl  boundries,  or  as 
so  as  he  can  make        m  with  the  lines  and  corners  well 

marked.     X wants  to  stake  less  than  10  acres  if  an 

entire  40  is  available.  That  acreage  is  needed  at  all 
mining  operations   for  buildings,  In  order 

to  cover  cases  where  lam 

has  not  actually  bi  marks 

have   been    obliteral  d    at   :    cannot    be    found    alter   the 


arch,   there 

in  the  lau 
the  land  as  il  w  o 

should  be  allowed  to  I"-  pei  formed  on  on 
r,'i    behalf  of  a    limited    number  of  other  claims   ii 
.  provided  that  the  claim-  are  contiguoui 
undei  :  bip. 

1   believe  the  Mil  i 

la,  as  at  presenl  administered,  to  be  the  best  with 
whii  h  I  am  i    hough  it  ha  to.   Among 

these   is  the  loss  of  all   rights  to  an   unpatented   claim 
in   case  of  failure  to  n  new  a  "miner's 
certain  I 

The  i>  ond  drilling  to  count  as 

.i    i    -incut  work  according  to  'I 

is  tl nl .  that  should  be  made  to  the  tv 

-iiieni  -wo]  k  n  quirements  on  daj  -  work. 

Willi  \m  E.  Smith. 
Box  i:  l,  Sudbury,  Ont.,  Canada,  Oct.  20,  L916. 


In  looking  over  the  discussion  of  the   n 
mining    lau  I    might    SUj 

As  to  the  tone  of  doing  annual  work,  most  mining  camps 

ommend  th  I 
be  •.hanged   from  midnight,   Dec.  31,  to  July  1  at 
Tin  year  beginning  then  would  b 

ted  with  mining.     If  the  law  shoul 
changed,   thi  d    for  thai   year  $50  work  could 

be  done  mi  or  before  July  1.  noon.     Th  of  the 

year   is   lilel      to    be     old   and   stormy,   which   makes    it   a 
hardship  for  re-locators  or  men  i  nual  work, 

and  I  am  sure  that  in  many  districts  a  great  many  miners 
lose  their  i  stay  or  do  the 

work    ai 

I    would    mi  an    application    :- 

.  the 
t  of  that  number  be  finished.     I  know  of 
made  application,   received  their  numbers,  bad  the 
surveyed  and  I  any  more  mom 

land   office. 

any  annual   work,   but    they   mad. 

the    land    was    patented    ui  I  the 

and    found   •  ■  trary. 

On 

■ 
people  who  i 

I  would  • 
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Fierro,  and  1  suppose  there  are  3,000  mining  claims 
recorded.  If  it  were  divided  so  that  each  town  was  a 
district  by  itself,  the  maps  and  other  matters  pertaining 
to  them  could  be  kept  better.  Instead  of  the  mining 
claims  being  enlarged,  1  would  make  them  smaller.  Most 
mines  do  not  cover  five  acres  of  actual  mineral  land.  By 
cutting  down,  it  would  encourage  more  prospecting,  more 
work  and  mure  investors.  The  mineral  zones  are  nearly 
all  covered,  and  if  you  increase  the  acreage,  it  means 
giving  away  something  in  which  the  future  generations 
should  have  a  share.  Under  the  land  laws  of  the  United 
States,  a  native  born  has  either  to  buy  or  take  a  desert 
tract  which  would  take  a  lifetime  to  develop. 

James  A.  McKenna. 
Hanover.  X.   M.,  Oct.  29,  1916. 


]LiiKia©stoif&©  Fir©ca|p)itL^fea©mi  ©if 
Weaiife  C©pp©2°  ©©fl'aflGaoEas 

In  the  Journal  id'  Oct.  21  I  notice  an  article  on  "'Lime- 
stone Precipitation  of  Weak  Copper  Solutions,"  in  which 
you  quote  Or.  Gahl  as  saying:  "We  feel  very  hopeful 
ahout  the  success  of  our  limestone  precipitation,  which,  if 
it  holds  what  it  seems  to  promise,  w  ill  develop  into  a  novel 
feature  of  <  opper  metallurgy." 

It  may  he  of  interest  to  record  that  this  method  ol 
precipitation  is  not  as  novel  as  the  article  in  question 
would  lead  one  to  suppose.  As  far  back  as  1n.no  1  had 
occasion  to  install  a  plant  using  lime  as  a  precipitating 
medium,  at  a  small  copper  mine  in  the  Santa  Clara 
district  of  Cuba,  under  rather  novel  conditions.  The  out- 
flow on  the  hill  side  of  a  narrow  valley,  from  what 
appeared  to  he  an  old  adit  which  had  entirely  caved  in. 
was  highly  impregnated  with  copper  sulphate,  the  water 
being  of  a  light  blue  color.  Attempts  had  been  made 
previous  to  my  visit  to  precipitate  the  copper  on  scrap 
iron,  hut  owing  to  the  weakness  of  the  solution,  this 
method  had.  not  proved  successful. 

The  stream  bed  for  ahout  half  a  mile  below  the  tunnel 
was  serpentine,  and  for  that  distance  the  water  remained 
clear  and  limpid.  Then  all  at  once,  at  the  intersection  of 
another  stream,  the  water  became  turbid  and  greenish 
-.■hit".     Wondering  what  caused  this  change,  I   pro, ceded 

up  the  branch  creek  and  found  that  for  quite  a  dista if 

was  running  over  a  limestone  formation,  further  investi- 
gation of  tin1  water  showed  it  to  contain  quite  a  percentage 
of  lime  and  magnesia.  An  examination  id'  the  lied  id'  the 
creek  belovt  the  junction  of  tic  two  branches  showed 
a  deposit  several  Eeel  in  thickness,  of  a  slimy  mass  of  a 
darkish  brown  color,  carying  from  22  to  ''''>'',   copper. 

Following  up  this  cue  with  further  experiments,  we 
found  that  by  flowing  the  copper-carrying  water  over  a 
series  of  riffles  made  of  burnt  lime  held  in  place  by  wooden 
-hits,   the  ei  ier  contents  were  precipitated  with 

such  rapidity  that  no  great  length  of  flume  was  required, 

hut  the  settling  capacity  had  to  ! f  considerable  size,  as 

the  precipitate  was  floceulent  and  deposited  slowly. 

This  plant  was  operated  for  some  time  and  the  slimes 
shipped  to  England  averaged  .'-'.  Cu.  Finally  the  plant 
was  burned  during  the  Cuban  revolution. 

While,  oi'  coitrse,  in  the  laboratory  the  reaction  ol'  lime 
on  a  solution  of  copper  was  well  known.  I  believe  that  this 
Cuban  installation  was  the  first  practical  demonstration 
of  the  process  on  a  commercial  scale. 

New  York,  Oct.  25,  101(5.         E.  Gybbon  SpiLSBCiiY. 


Mr.  Scott's  article  in  the  Journal  of  Oct.  21,  1916,  rela- 
tive to  the  (lass  of  hoisting  engineers  often  found  in  the 
West  is  well  taken  and  is  a  subject  that  warrants  consider- 
able discussion  as  well  as  agitation  with  a  view  to  improv- 
ing present  conditions.  This  question  has  been  brought 
forcibly  to  mind  recently  while  endeavoring  to  find  a 
competent  man  for  the  operation  of  a  double-drum  Nord- 
berg  electric  hoist  on  a  1,000-ft.  shaft  where  hoisting  was 
being  done  from  several  levels.  After  trying  four  men. 
all  of  whom  came  well  recommended,  I  was  finally  able  to 
get  a  man  who  filled  the  hill. 

Many  of  our  states  and  large  mining  camps  demand 
a  certificate  from  an  applicant  before  allowing  him  to  take 
a  hoist,  and  to  my  mind,  it  would  he  greatly  beneficial  if 
we  could  demand  that  before  taking  a  position  as  hoisting 
engineer  a  man  he  required  to  present  a  certificate  of  first, 
second  or  third  degree,  such  certificate  to  he  issued  by  the 
state  authorities  onlj  alter  examination  or  after  presenta- 
tion of  a  record  id'  experience  on  certain  kinds  of  hoists. 

As  an  illustration,  a  third-class  degree  or  certificate 
would  he  given  to  the  operators  of  small  friction  steam 
hoists  or  single-drum  gasoline  hoists';  a  second-degree 
certificate  to  men  capable  of  passing  an  examination  on 
double-drum  electric  or  steam-geared  or  friction  hoists: 
■  firs!  degree  certificate  for  operators  of  auxiliary-con- 
trolled double-  or  single-drum  electric  or  steam  or  lirst- 
motion  hoists. 

This  is  a  field  untouched  in  many  states  by 
the  labor  unions  ami  one  to  which  they  might  well  look 
for  strength,  as  the  relation  between  the  unions  and  the 
employers  would  certainly  he  much  pleasanter  if  the 
employer  knew  that  the  union  was  assisting  him  by 
demanding  that  it-  members  he  able  to  fulfill  certain 
requirements.  This  would  result  in  a  classification  of 
union  memberships  whereby  the  union  would  resolve  itself 
into  an  organization  that,  to  a  certain  extent,  would  he  an 
employment  agency,  its  members  classified  and  listed 
according  to  their  requirements,  capabilities,  etc. 

What  a  wonderful  thing  it  would  he  if  the  modern  mine 
i  perator,  harrassed  by  inefficient  labor,  increasing  costs. 
etc.,  could  go  to  the  phone  and  call  up  Mr.  Moywood,  the 
president  or  secretary  of  the  local  union,  ami  ask  for  an 
A  Xo.  1  hoisting  engineer  capable  of  handling  a  first- 
motion  hoist,  and  receive  a  reply  stating  that  just  the  man 
desired  was  at  hand  carrying  splendid  recommendations 
from  past  positions,  etc.,  and  that  he  would  he  up  for  an 
interview  at  short  notice.  The  union  man  would  he 
assured  of  the  maximum  scale  of  wages  as  set  down  by  his 
union,  ami  the  employer  would  he  assured  of  getting  a 
man  whose  past  experience  had  been  cataloged  and  listed 
and  in  whom  he  could  place  confidence. 

Any  employer  would  be  glad  to  he  dictated  to  by  a  union 
if  he  knew  positively  that  every  member  of  that  union 
was  being  dictated  to  by  an  organization  that  insisted  that 
its  members  qualify  along  the  lines  by  which  they  have 
obtained  membership,  thereby  assuring  the  employer  that 
every  union  man  had  qualified  in  his  particular  line  and 
was  a  capable  man.  1  greatly  fear,  however,  that  such 
ideal  conditions  will  only  he  reached  in  the  land  beyond, 
and  so  we  will  continue  to  hire  men  on  their  own  recom- 
mendation and.  on  finding  them  worthless,  will  resort  to 
our  only  prerogative.  W.  V.  DeCamp. 

Mayer,  Ariz.',  Oct.  26.  1916. 
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PROGRESS  OP  THE  CONSTRUCTION   OP  THE  2,500-S 
The  upper  photograph  shows  the  _mill_site_on  Mar.   1 :.:.  the  middle  one  the  progress 
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Mil. I.  OP  THE  FEDERAL   LEAD   CO.,   FLAT   RIVER,    MO. 

the   work   on  June   13,   and   the  lower  picture   the  accomplishment  on  Se 


ENGINEERING  AND  MINING   JOURNAL 


Vol.  102,  No.  20 


SYNOPSIS— The  stages  of  electrolytic  copper 
refining  are  the  melting  of  blister  copper  and 
casting  it  into  anodes;  electrolytic  refining  to 
secure  pure  cathode  copper;  and  melting  the 
cathodes  and  casting  into  commercially  appropriate 
form.  The  conducting  of  each  stage  is  discussed, 
together  with  the  appliances  used. 

With  the  exception  of  the  large  body  of  native  copper 
in  the  northern  peninsula  of  Michigan,  the  commercial 
ores  of  copper  are  sulphide  ores,  widely  disseminated 
through  the  entire  world.  In  the  western  part  of  the 
United, States,  notably  Montana.  Arizona  and  Utah,  are 
enormous  deposits  which  furnish  10%  of  the  total  pro- 
duction of  copper.  Large  deposits  are  also  found  in 
Alaska.  Mexico,  South  America.  Africa,  Japan  and 
Russia,  while  the  copper  deposits  of  Spain  have  been 
utilized  for  centuries,  not  only  for  their  copper  contents, 
but  also  for  their  sulphur  value. 

For  economic  reasons,  chiefly  on  account  of  the  low 
copper  contents  of  the  ores  which  will  not  permit  of 
freighting,  the  smelteries  are  erected  near  the  mines 
where  the  ores  undergo  a  series  of  metallurgical  processes 
such  as  concentrating,  roasting,  smelting  and  converting, 
the  final  product  being  an  impure  copper  technically  known 
as  "blister  copper."  This  is  not  suitable  for  commercial 
purposes  and  must  be  refined,  which  may  be  accomplished 
by  oxidation  and  subsequent  reduction  in  reverberatory 
furnaces,  depending  upon  the  scorification  effect  of  copper 
oxide  to  eliminate  the  impurities. 

The  Electrolytic  Process 

The  electrical  industry,  which  is  utilizing  the  major 
part  of  the  output  of  copper,  however,  requires  an 
exceedingly  pure  grade  which  the  fire-refining  process 
cannot  supply;  moreover,  most  of  the  copper  ores  carry 
traces  of  silver  and  "old,  which  concentrate  in  the  blister 
copper  and  which  are  not  recovered  by  fire  refining. 

It  is  for  these  reasons  that  at  the  present  time  practical- 
ly all  blister  copper  is  refined  by  the  electrolytic  method: 
First,  on  account  of  the  high  grade  of  the  finished  product, 
and  second,  because  of  the  recovery  of  the  silver  and  gold. 

With  the  exception  of  refineries  at  Great  Falls  and 
Tacoma,  all  the  refineries  are  situated  on  the  eastern 
coast  of  the  United  States  in  order  to  facilitate  the 
shipping  of  the  finished  material  to  Europe,  for  in 
normal  times  the  shipment  of  refined  copper  to  Europe 
far  exceeds  that  of  home  consumption. 

Electrolytic  refining  may  be  divided  into  three  stages: 
Melting  the  blister  copper  and  casting  into  anodes  ready 
for  the  electrolytic  tanks;  electrolytic  refining  and  ob- 
taining cathode  copper  of  99.989?  purity;  melting'  of 
cathodes  and  casting  the  commercial  shapes,  such  as  wire- 
bars  for  wire  mills,  cakes  for  rolling  mills,  ingots  for 
the  brass  and  alloy   manufacturers,  etc. 

The  blister  copper  is  delivered  to  the  refinery  in  the 
form  of  slabs  weighing  about  :!00  lb.  These  are  melted 
in   reverberatory  furnaces  known  as  blister  furnaces,  of 


.mum 

300,000  to  500,000  lb.  capacity,  the  details  of  the  opera- 
tion being  practically  the  same  as  in  the  refining  furnaces, 
which  will  be  described  later.  In  this  melting  process 
but  little  refining  is  attempted,  although  some  of  the 
impurities  arc  removed  with  the  slag  and  the  sulphur 
is  practically  eliminated.  The  copper  is  cast  into  anodes 
37x28x1%  in.,  weighing  about  500  lb.  A  typical  assay 
of  anodes  is  as  follows : 

TYPICAL  ASSAY  OF  ANODE  COPPER 


99   25% 

Antimony 

0  052 

Silvi  r 

70  0( 

z.  per  ton 

Nickel 

0  050 

Gold. 

0,25   r, 

Lead... 

0  053 

Arsenic 

0  060% 

Iron 

0   058 

Bismuth, 

0  003% 

Tellurium 

0   038 

Sulphi-r 

0  004% 

Oxygen .... 

0    100 

Selenium 

,0.008% 

•Excerpts  from  a  paper  by  F.  L.  Antisell  and  S.  Skowronski. 
presented  at  the  annual  meeting  of  the  American  Institute  of 
Metals,  September,  1916. 


More  complete  analysis  would  disclose  traces  of  many 
other  elements. 

The  theory  of  electrolytic  refining  is  simple.  If  in 
an  electrolyte  of  suitable  composition  are  placed  two 
copper  sheets  connected  to  the  terminal  of  a  generator, 
the  sheet  connected  with  the  negative  pole  being  known 
as  the  cathode,  the  other  connected  with  the  positive 
pole  being  known  as  the  anode,  on  passing  a  direct 
current  of  suitable  voltage  and  density,  the  current  will 
enter  the  anode,  pass  through  the  solution  to  the  cathode, 
dissolving  copper  from  the  anode  and  depositing  an 
equivalent  quantity  of  copper  upon  the  cathode.  Owing 
to  the  energy  generated  at  the  anode,  by  the  solution 
of  the  copper  the  total  intensity  factor,  the  voltage,  is 
small,  usually  about  0.25  volt  per  tank.  The  capacity 
factor,  the  amperage,  follows  strictly  Faraday's  law, 
copper  acting  as  a  divalent  metal.  One  ampere  per  hour 
deposits  1.186  grams  of  copper. 

In  practice  a  number  of  tanks  are  connected  in  series, 
the  electrodes  in  the  individual  tanks  being  in  multiple. 
The  electrolyte  is  an  acid  solution  of  copper  sulphate, 
usually  16%  bluestone  with  12%  of  free  sulphuric  acid. 
The  current  dissolves  the  impure  copper  from  the  anodes 
and  deposits  pure  copper  upon  the  cathodes,  the  impuri- 
ties either  dissolving  and  fouling  the  electrolyte  or  not 
dissolving  and  dropping  to  the  bottom  of  the  tanks,  known 
as  "slimes." 

The  products  of  electrolysis,  therefore,  are:  Cathode 
copper.  99. OS','  purity;  anode  residues  and  slimes;  and 
impure  electrolyte. 

Of  the  usual  impurities  found  in  blister  copper,  the 
nickel,  cobalt,  iron,  zinc  and  arsenic  dissolve  and  foul  the 
electrolyte,  while  the  silver  and  gold  along  with  the 
other  impurities  remain  in  the  slimes  and  drop  to  the 
bottom  of  the  tanks. 

Since  the  purity  of  the  cathode  copper  depends  on  the 
purity  of  the  electrolyte  and  impurities  are  constantly 
building  up,  it  is  necessary  for  all  refineries  to  purify 
daily  a  certain  volume  or  percentage  of  their  electrolyte. 

At  some  of  the  refineries  the  electrolyte  is  purified  by 
a  series  of  crystallizations,  whereby  the  copper  in  the 
electrolyte  is  recovered  as  commercial  blue  vitriol  and 
sold  as  such.  The  nickel  is  recovered  either  as  nickel 
sulphate  (single  salts)  or  as  metallic  nickel,  and  the 
acid  after  removal  of  the  arsenic  is  used  over  again  in 
the  electrolyte.  At  others  the  electrolyte  is  electrolyzed 
in  tanks  using  insoluble  anodes  of  hard  lead  "liberators" 
until  practically  all  the  copper  has  been  deposited.     The 
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nickel  sulphate  is  then  crj  used 

again   in  the  electrolyte. 

The   slimes   an  tlh    pumped    from    the 

trolytic  tanks  to  the  silver  department,  whet   . 
extended  series  of  metallurgy  a]   proi  e 
gold  are   rei  overed  in  a   pure  condition.     The  sem 
metals,  selenium  and  tellurium,  are  also  recovered,  but 

the  commen  ial   d md   for  1 ■    mall    • 

a  fraction  of  the  possi  ile  re  ovi  ry  is  attempted.  Small 
quantities  of  valuable  platinum  ani 

rei  overed,  mtrate  in  the  slimes.     The  lead,  bi 

and  antimom  are  -  aerallj  shipped  eithi  r  as 

or  as  flue  dusl   to  lead   smelters   for  further  purifii  a 

Tho  cathode  •  opper  i  ontaining  99.985?    copper  sh 

I"'  an  easy  melting  proposition,  but  copper  whei Iten 

absorbs  gases  to  such  an  extenl  thai  the  melting  |  n 
becomes    a     refining    process,    refining    from    the 
absorbed   during   the   period  of   melting.     Copper  when 
molten  absorbs  hydrogen,  carbon  monoxide  and  sulphur. 

<  lur  methods  of  che :al  analysis  have  no! 

the  refinement  of  determining  hydrogen  and  carbon 
monoxide,  both  of  which  if  presenl  in  copper  musl  be 
there  in  very  minute  quantities.  Sulphur,  however,  can 
easily  be  determined,  and  the  effect  of  sulphur,  on  copper 
has  been  carefully  studied.  The  presence  of  oxygen,  or 
copper  suboxide,  greatly  increases  the  solubility  of  the 
above  gases  in  copper,  and  il  is  for  this  reason  thai  from 
0.30  to  O.sii',  ol  copper  suboxide  "'ill  always  be  found 
in  commercial  copper.. 

The  Tei  hn'ologi  of  Refined  Coppeb 

Copper  is   said   to  be  "tough  pitch"  when    il    ha 
with  a  level  surface.    "Underpoled"  copper  is  thai  which 
has  set  with  a  concave  surface,  due  to  too  hi 
contents,  and   "overpoled'5  copper   is   thai    in   which   the 
oxygen  content  is  so  low  thai  the  solubility  of  the 
in  the  copper  has  decreased  until  the  surface  se1 
a  distinct  convex  crown,  and  sometime  a  worm-like  pro- 
jection called  spewing.    Overpoled  copper  has  always  been 
considered  as  copper  with  too  low  oxygen  content,  but  H 
is  possible  to  meli  cathode  copper  ol    99.99^  <    purity  in 
crucibles  so  as  1"  prevenl    the  absorption   of  gases  and 
obtain  a  perfect  "tough-pitch"  bar  of  99.999?    purity  con- 
taining neither  sulphur   or  oxygen.      Overpoled    copper 
should  therefore  he  considered  as  copper  too  low  in  oxy- 
gen for  the  amount  of  gases  dissolved  in  the  metal. 

The   percentage   of   oxygen    in    tough-pitch    copper    i- 
directly  dependent  upon  the  amom  dissolved  in 

the  copper,  and  it   is  impossible  to  overpole  copper  Tree 
from   these   gases.     The  cupper    is   melted    ;; 
verberatory    furnaces    of    200  The 

furnaces  in  normal  times  arc  usually  lined  with  magnesite 
bricks  up  to  and  above  the  metal  line,  with  silica-1 
roof  and  sides.  Chrome  bricks  have  been  tried  with 
success.  Tin-  botl f  the  1'umacc  i-  usually  of  high- 
grade  silica  sand,  although  silica  bricks  have  been  tried 
on  the  smaller   furnaces  with   sua 

The  usual  fuel  is  bituminous  coal  low  in  sulphur,  and 
io  a  limited  extenl  D 

coal  fire  is  the  usui  '  type,  carying  a  bed  of  fire  I  b 
deep.     The  melting  or  refrain  may  be  divided 

into   charging,   mi  idizing    i  pol 

and  casting.     All  op  • 

about  24  hr.  to  carry  through  to  completion  the  full  cycle 
of  operations. 


with     e|,., 

mach 

■ 

t)    of   i  he    fun     i        I 
hr.     Aftor  I 
•I  and   luted,  and 
hasti 

■ 

ited    with 

otaining   fn 
suboxide.     I 

ail  hydrogen,  carbon   n  nd  sulphur  compo 

removed.     This 
•"''  through  in,, hen   I,., 

the   metal    with    I 
rabble,   in  order  to   uncover  the   - 
The  furnaceman  watches  the  operation  by  tal 
samples  and  observing  the   I  -,  all 

this   pi 

of    the   charge    is    from    0.0030    to    0.0050^  .    wh 

gradually  driven  off  by  th n 1  until 

a1  sel  cop]  i  sul- 

phur i  uel   and   tie 

the  cathodes.    Dui  basic 

oxide  slag  is  formed,  containing  aboul  50' 

is  melted  in  a  blast   furnace  to  blister  copper. 

After    il,.  .    ,,\idize,l.    the    slag    formed    is 

skimmed  off,  the  hath  covered  with  coke  or  charcoal  and 
the  poling  |  forcing  the 

butt  end-  of  green   poles  underneath  the  surface  ol 
metal  and   causes  ction   in  the  metal   hath,  the 

:   from  the  wood  and  coke  reducing  the  dissolved 

The    operations    take-    from    ■'!    to    5    hr. 

iboxide  of  ■  o 
0. o'  i .  which  can  told  by  the  fracture  of  the 

button   sample,   the  copper  has   reached    the  tough-pitch 
stage  and   is  ready  for  casting.     <>n  a  250-ton   fun 
25   and    sometimes    in   large   poles    will   be   u  ■ 

opper  -how-  the  proper  pitch.     During  the  poling 
the  copper  again  picks  up  sulphur  from 

ind  the  coke  used  to  cover  the  charge.    The  sulphur 
contents  varying  from  0.0010  to  0.0030^    after  poling. 
The  ea-t  i  n  forming  the  molten 

commercial    shapes,    wireba 

ingot   liars.      The  mold-  are  made 
of   copper   at  with    bone-ash    emulsion.     The 

molds  are  placed  radial 
I  in   the   Walker 

As  the  wheel  turns  around, 
from  the  fu 

automatically  tip,  dropping  I 
bosh,  which 

' 
an  endless  belt,  and  al  I 
ment.      \    ri  pn  sentative  ana 

nop  '")i5o 

0   000(11  0  00350 
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It  take-  from  5  to  8  hr.  to  take  out  a  charge,  ami 
during  thai  time  the  refiner  has  to  keep  the  copper  at 
the  proper  pitch  and  set,  which  can  be  easily  accomplished 
provided  the  oxidizing  and  poling  have  been  properly 
done,  but  if  the  oxidation  period  has  not  been  carried 
nearly  to  "set  copper,"  after  about  two  hours  of  casting 
the  copper  will  become  "unhealthy,"  show  signs  of  over- 
poling,  and    the   furnace  will    be  difficult   to  control. 

In  conclusion,  the  tendency  in  copper  melting  has  been 
to  encourage  large  furnaces.  Only  twelve  yea's  ago  a 
LOO  ton  furnace  was  considered  a  large  one.  Today  the 
LOO-ton  furnace  in  refineries  is  almost  obsolete — 200-250- 
ton    units    having   taken    its    place. 


Oil  DasB^  Feedl©? 

A  mechanical  disk  feeder  for  flotation  cells  has  recently 
keen  placed  on  the  market  by  the  Braun  Corporation,  of 
Los  Angeles,  Calif.  As  shown  by  the  accompanying  illus- 
tration, it  consists  of  a  heavy  disk  rotating  within  a  tank 


BRAUN    DISK    FEEDER    FOR  "FLOTATION    OILS 

containing  the  oil  or  other  reagent  to  he  (n\  to  the  pulp. 
The  rotating  disk  carries  up  a  thin  film  of  the  reagent, 
which  is  scooped  from  the  disk  to  any  desired  degree  by 
the  trough  intercepting  the  smooth  disk  surface  on  it> 
downward  rotation  side.  Feed  adjustment  is  regulated  h>. 
the  adjustment  of  the  trough  by  micrometer  screws.  Grit 
or  sludge  entering  the  oil  tank  cannot  disturb  the  regular- 
ity of  feed  by  either  choking  the  tank  or  reaching  the 
disk  surface.  Two  types  of  feeder  are  manufactured,  one 
for  feeding  the  oil  and  one  for  acid.  The  machine  meas- 
ures 30x20x15  in.  ami  weighs  90  lb.  net. 


ILesidl  Swallplhsndl©  IR©S!,sfiHifii^ 
IReacflloETiS 

W.  Rrinders,  in  Zeit  anorg.  Chem.,  1915,  XCIII. 
213-31,  and  Chem.  Zeit,  1916,  XL,  Rep.  196,  through 
■  fount.  Soc.  Chem,..  Ind.,  Aug.  15,  191 0.  says  that  the 
roasting  process  consists  of  first  incompletely  roasting 
lead  sulphide  and  then  heating  the  product  with  further 
amounts  of  sulphide  without  admission  of  air,  but  with 
removal  of  the  sulphur  dioxide  formed,  until  all  the 
sulphur  has  been  removed  and  the  lead  has  separated. 
In  this  process  the  lead  sulphate  first  formed  does  not 
reaci  with  sulphide  to  produce  lead  and  sulphur  dioxide 


directly  nor  are  these  products  obtained  by  the  inter- 
action of  lead  sulphide  and  lead  mi xide,  but  there  are 

formed   in  succession  the  basic  sulphates.   (PbO)PbS04, 

(  PbO),PbS04,    (  PbO)3PbS04,  and   finally.    1 Lead 

sulphide  and  lead  monoxide  are  not  stable  together,  but 
give  lead  and  basic  sulphate.  Lead  rents  with  normal 
lead  sulphate  with  the  formation  of  sulphide,  but  this 
reaction  does  not  take  place  with  basic  sulphates.  The 
pairs  ,.f  phases  PbS  -f  PbS04,  PbS  4  (PbO)PbS04, 
and  I'll  -f  (PbO)PbS04  arc  stable  and  give  moiio\  ariant 
equilibria  when  heated  in  closed  tidies;  only  when  the 
sulphur  dioxide  is  withdrawn  docs  the  separation  of  the 
lead  proceed.  Pressure  and  temperature  measurements 
have  given,  for  the  complete  reaction,  the  equation 
PbS  4-  PbS04  =  2Pb  +  2S02  —  99,543  cal.  The  value 
calculated  from  the  heats  of  formation  is  95,230  cal.  The 
separated  lead  retains  a  certain  amount  of  lead  sulphide 
in  solid  solution. 


Tlhae  Use  oT  GSnas  aurad!  SlkesiS's 

The  gin  pole  is  familar  enough  around  the  surface 
operations  of  a  mine,  but  the  three-legged  gin  is  not  as 
commonly  used  as  it  would  be  if  its  convenience  and 
advantages  were  more  generally  realized.  The  gin, 
which  requires  no  guys,  is  really  a  tripod  formed  of 
three  poles;  the  two  outside  ones  are  called  legs,  and 
the  third  one  the  pry  pole.  It  is  used  for  lifting  weights 
vertically  and  can  safely  be  used  for  loads  up  to  IT, 000 
lb.  When  made  for  permanent  equipment,  a  windlass 
operated  by  hand  spikes  or  crank  is  used  between  the 
two  legs,  and  a  block  and  tackle  is  hung  from  the  pin 
and  clevis  through  the  top.  the  fall  id'  which  goes  around 
the  windlass.  'Two  braces  are  used  between  the  two 
legs,    one   above   the    windlass   and    one    below. 

In  assembling  the  gin  (Fig.  •'! )  the  legs  and  pry  pole 
are  laid  on  the  ground  with  the  heads  together,  the  legs 


FIG.    1.     SHEARS,    AND    FIG.    3.    GIN 

in  one  direction  and  the  pry  pole  in  the  other.  The  head 
is  assembled  by  putting  the  pin  through  the  pry  pole, 
clevis,  and  legs.  The  gin  is  raised,  after  being  put  to- 
gether, by  lifting  the  heads  ami  bringing  up  the  foot 
id'  the  pry   pole  toward   the  feet  of  the  other  two  legs. 

There  are  many  times  when  a  tripod  with  a  block  and 
tackle  could  he  employed  to  great  advantage,  without  the 
necessity  of  using  a  windlass,  and  for  this  purpose  a 
tripod  can  be  made  with  a  lashing  at  the  top  which, 
for  temporary  work,  will  answer  every  purpose  of  the 
pin  and  (levis  of  a  permanent  gin.  To  make  this  lash- 
ing, as  shown  in  Fig.  3.  lay  the  three  legs  on  the  ground 
with   their   heads   together   as   described;   mark   on    each 
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spar  the  distam  •  ■.  equal  for  all  Ic  s,  from  the  butl  to 
the  i  enter  of  the  pai  e  to  be  occupied  bj  the  lashing. 
Lay  the  three  spars  on  the  ground  parallel  to  on 
other  with  the  head  of  the  pry  pole  between  the  heads  of 
the  two  legs,  as  described,  leaving  an  interval  of  aboul 
%  in.  between  the  poles.  Res1  the  heads  of  the  threi 
mi  a  skid  to  give  convenience  in  passing  the  lashing  under 

neath  the  poles.     Make  a  clove  hitch  ( .1  in  Fig.  2)  le 

of  the  outer  spars  below  the  lashing  and  take  eighl  or 
nine  loose  turns  around  the  three  spars,  as  shown/  Then 
take  a  couple  of  Erapping  turns  ( /•'  in  Pig.  '.' i  between 
each  pair  of  spar-  in  succession  and  finish  with  a  clove 
hitch  on  the  central  spar  above  the  lashing,  as  shown. 
Pass  a  sling  over  tl  is  lashing,  into  the  two  bights  of 
which  the  block  is  to  be  hooked,  and  the  tripod  is  ready 
for  raising  in  the  manner  previously  described. 

By  means  of  this  simple   lashing   it    is   possible,    in   a 
few   minutes   with   onl)    some   rope,   a    block   and   tackle 


The    will.    | 

ime   maun'  i  n   on 

M 

iin  tackle  slim'  i-  then  put  on  over  thi 

I  be   upper  block  of  the 
main  tackle  is  then  honked  through  both  bij 
and  the  hook  moused, 
shears  are  no!  too  heavy,  they  are  raised  by  lift- 
I  ie  head  and   hauling  in  on  the  proper 
1 1    too  heavy  to  raise  in   this  we 
by  lashing  together  two  small  poles  near  their 
the  feel  of  the  crutch  being  slightly  in  the  rear  of  the 
heels  of  th  rid   secured   to  prevent   them   from 

slipping.  The  guj  ropes  of  the  -hear-  are  led  over  the 
crutch,  and  the  crutch  itself  is  raised  by  two  light  guy 
ropes  until  it  is  inclined  to  the  fronl  at  an  angle  of  about 
15  .     Then  by  hauling  on  the  roar  -hear  guy,  allowing 


FIG.    2.     DETAILS   OF    ROPE    FASTENING    ON    GIN    AND  SHEARS 


and  three  poles,  to  make  a  very  stiff,  serviceable  device 
which  will  lift  SU  tons.     This  amount  of  rude  equip- 
ment is  more  often   at   hand   than  any   regular  liftil 
vice  of  the  capacity  given. 

The  Useof  Shears  fob  Lifting  Weights  \  r  w  Angle 

Shears,  Fig.   1.  consists  of  two  -par-  of  a  suitabL 
for  the  weight  to  be  raised,  lashed  together  at  the  i 
with  the  feet  spread  apart.     The)    are  supported   in  an 
inclined  position  by  means  of  guys.     The)   are  used   for 
lifting  heavy  weij  ''  :"    angle;  thai 

is.   not   vertical.     They   are    rigged    as    follows: 

The  two  spars   for  the   shear-  are   laid   alongside  of 
each  other  with  their  butts  on  the  -round,  with 
below  where  the  lashing   is  to  be  resting  on  a  skid.  _  A 
clove  hitch  is  made  around   one   -par.  and   the  lashing 
(see  Fig.  2)  taken  loosely  eighl  or  nine  times  aboul  the 
two   spars    above    the   hitch    without    riding.     A    a 
of  trapping  turns  are  then  taken  between  the  spars 
];    pig    2),  and   the  lashing  is   finished  off  with  a 

hitch  above  the  turn    i i    of  the  spar-.     Th 

the  spars  are  the  '<•  and  a  sling,  or  guy 

having  the  spine  in  the  .enter,  so 

into  either  bight,    is   then   laid   between   the  spars   a 

the  i  ro        ad  livided.     Each  big 

the  -par  farth  -t  away  fron    th  '<  r  which  it 

tended,   the   bight     irought   hack   around   both   spars 

the  upper  guy  block  to  be  hooked  to,  or  tl 


the  ■  rutch  to   i  ise  as  i  "  be 

i  in:,  h   reaches  a   vertical  position  and 
ceases  ter  which   • 

position  by  continued  hauling  •  ''  the 

of  material,  such  as  can  lie  obtained  ordinarily, 
will    handle   w<  ights   up   to 
Both  gins  and   shears  oughl    to  be   used    mon 
mine  and  mill   construction   where   now   the  work  waits 
either  for  a  contractor's  derrick  or  the  final  ■ 

ilai  e.     Their  use  would  .  ward 

bifts  whii  h  are  too  of1  d  to  by  fori 

ity. 
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copper  made  a  total  clipper  production  of  4.44?  tons  and 
indicated  a  metallurgical  recovery  of  94%.  In  addition 
to  this  copper  production  the  sulphuric  acid  plant,  which 
was  in  operations  159  (lavs  during  the  period,  produced 
3,250  tons  of  sulphuric  acid.  To  accomplish  this  pro- 
duction 1,141  men  were  employed  at  the  Wallaroo  mines, 
536  at  the  Moonta  mines  and  335  at  the  smelting  works 
making  a  total  of  2,012. 

At  the  Wallaroo  mines  both  the  Taylor  and  Young 
shafts  were  sunk  to  depths  of  2,966  and  2,575  ft.  respec- 
tively. A  total  of  2,230  ft.  of  development  work  was  done, 
showing  up  average  grade  ore.  A  total  of  1=10,074  tons  of 
me  was  produced  and  a  recovery  of  95.06%  was  realized. 
At  the  Moonta  mines  more  than  the  usual  amount  of  de- 
velopment work  was  done  with  generally  satisfactory 
showings.  At  the  smelting  works  no  additions  have  been 
made  but  in  the  electrolytic  refinery  additional  capacity 
has  been  provided.  Arrangements  were  made  to  provide 
for  the  manufacture  of  shells  and  upon  the  receipt  of  the 
first  consignment  of  steel,  Nov.  9th  last,  work  started. 
Due  to  failure  in  receiving  continuous  shipments  of  steel 
the  manufacture  was  interruped  ami  finally  discontinued. 


TP©2°©ag|!m  Tir^dl©  aim  Go-ppxeif5 

Exports  of  copper  from  the  United  Slates  in  September 
are  reported  by  the  Department  of  Commerce  as  below, 
in  pounds : 

Ore  and  concentrates,   contents 947. S42 

Unrefined,  in  bars,  pigs,  etc 457,:!os 

Refined  copper  in  ingots,   bars,  etc 65, 267. Hi's 

Old    and    scrap 242.47(1 

Plates  and   sheets 2.406.227 

Win      1,583,542 

Total   copper    70,905,317 

The  weight  of  ore  exported  in  September  was  15,884 
lens;  of  concentrates  518  tons. 

Imports  of  copper  into  the  United  States  in  September 
are  reported  by  the  Department  of  Commerce,  as  below  in 
pounds : 

I  ire  and   concentrates,   contents 15, 0111,209 

Matte,    contents    510,802 

Unrefined,  etc.,   in   bars    pigs,  etc 20, no. 4x1 

1.1,1.  etc.,  for  remanufacture S7::.2.".2 

Composition    metal,    copper    chief    value 54.701 

Total    copper    36.56S.445 

Actual  tonnage  of  "copper  hearing  material  imported 
in  September  was  43,676  tons  ore,  11,766  tons  concen- 
i  rates   ami    I  1 1   tons  matte. 


Self=ILfta2imiir&©ujj©  iPsiliaft 

I'.  11.  Grew,  Optical  Soc.  June  8.  L916,  ami  Chemist 
and  Druggist,  1916,  LXXXVIII,  653,  reports  that  when 
radium  is  mixed  with  zinc  sulphide,  il  .exerts  a  con- 
tinuous excitation  on  the  sulphide  ami  eventually  ex- 
hausts it.  The  British  Admiralty  specification  for  rad- 
ium luminous  paint  is  0.4  mg.  of  radium  bromide  per 
gram  of  zinc  sulphide;  the  paint  is  also  made  with  half 
thai  proportion  of  radium.  At  the  end  of  a  year  it  is 
probable  that  paint  made  to  the  Admiraly  specification 
will  have  only  half  its  original  luminosity.  The  mere 
tdium  the  paint  contains  the  shorter  will  he  the  life  of 
the  zinc  sulphide. 

The  act  of  mixing  the  paint  exhausts  the  zinc  sul- 
phide somewhat,  and  it  requires  time  for  the  radium 
to  excite  it  to  further  action.     A  palette  knife  must  not 


be  used  for  mixing  the  paint  or  the  crystalline  structure 
of  the  zinc  sulphide  wilt  be  destroyed,  with  a  correspond- 
ing loss  of  illuminating  power.  Other  substances  than 
radium  are  used  in  paint,  mesothorium  more  frequently. 
Ionium  would  be  an  ideal  substance,  but  it  is  not  obtain- 
able   n  a  pure  state. 

m 
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At  a  large  gold-placer  property  it  was  found  advisable 
to  shorten  a  proposed  ditch,  or  canal,  by  driving  five 
tunnels  at  advantageous  points.  The  greater  part  of  the 
work  being  in  tough  andesite,  roof  support  was  neces- 
sary only  at  and  near  the  approaches.  Trees  of  almost 
infinite  variety  of  strength  and  durability  were  available, 
as  the  ditch  line  traversed  a  jungle  in  the  western  foot- 
hills of  the  Andes,  a  few  miles  north  of  the  equator. 
While  for  flume  boards  a  certain  tree  called  tangari 
(resembling  cedar,  hut  yielding  a  sap  similar  to  that  of 
the  "cowrtree"  described  by  Baron  Humboldt)  furnished 
a  wood  that  was  extremely  durable  when  kept  wet,  the 
conditions  demanded  a  wood  that  was  strong  wet  or  dry. 

Shorter  tunnels  of  earlier  construction,  as  well  as  ex- 
ploratory drifts  in  the  gravel  banks,  had  been  timbered 
principally  with  tangari;  some  props  requiring  replace- 
ment at  intervals.  Examination  of  some  husky  old 
legs  showed  that  all  the  best-preserved  timbers  were 
lignum-vitae,  known  locally  as  gvayacan  (order  of 
ZygopJiyllaceae) .  While  eight  varieties  of  this  tree  are 
known,  only  two  grow  to  considerable  size.  The  guayacan 
doble  (sometimes  designated  as  guayacan  roile)  furnishes 
the  toughest  wood,  the  fibers  being  interlaced  in  a  peculiar 
manner;  hut  the  plain  guayacan  was  found  as  large  as 
5-ft.  diameter  at  the  base.  Felling  and  topping  was 
accomplished  with  Collins  round-helved  axes,  the  trunks 
being  cut  to  suitable  lengths  with  two-man  crosscut  saws. 
This  work  and  the  splitting  of  the  logs  were  performed  by 
Ecuadorian  negroes.  The  shaping  of  the  caps  and  legs  was 
done  by  Jamaica-negro  carpenters,  directed  by  Irish- 
American  hard-rock  specialists.  Unskilled  labor  for  lifting 
and  carrying  was  mainly  mestizo  and  pure  Quichua  stock, 
The  work  «as  expensive,  hut  much  of  the  timber  will  be 
good    lor  centuries. 

In  the  course  of  the  work  a  curious  superstition  was 
confirmed.  Several  of  the  negroes  objected  to  cutting  trees 
during  a  period  when  the  moon  was  full,  on  the  ground 
that  the  timber  would  he  less  durable.  The  trees  were 
cut.  hut  the  timber  was  finally  rejected.  It  was  found 
that  the  sap  fermented,  making  the  sticks  slimy,  disagree- 
able to  handle  and  less  desirable  than  those  cut  in 
accordance  with  the  old  African  custom. 

Smelters  Refuse  Ore  Shipments  from  the  smaller  shippers, 
is  the  complaint  throughout  the  Arizona  mining  districts. 
The  Arizona  State  Bureau  of  Mines  reports  congestion  of 
ore  at  all  the  smelting  plants  at  this  time,  adding  that  many 
of  ill,  small  operators  whose  properties  are  under  development 
claim  the  smelters  have  not  refused  to  handle  the  increased 
tonnage  <>f  the  larger  mines.  The  small  operator's  develop- 
ment, depends  upon  sale  of  ore,  and  when  markets  are  closed 
to  him,  he  is  severely  handicapped.  To  make  a  prospect  pay 
for  iis  own  development  is  a  method  that  should  be  en- 
couraged and  not  retarded.  It  is  easy  to  understand  the  good 
relations  between  the  big  producer  and  the  smelter,  but  the 
growth  of  the  mining  industry  depends  upon  the  coming  in  of 
mu  producers.  To  encourage  the  small  ore  shippers  is  to 
make  possible  the  opening  of  new  mines  Naturally  the  smelt- 
ers prefer  larse  and  regular  shipments,  since  to  handle  the 
small  shipment  requires  as  much  clerical  work,  computation, 
etc.,    as    does    a    large    shipment. 
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Affieir  ttlhe  Wair 

A<  the  war  draws  orij  more  and  i e  things  bei 

clear.      Tn    the   early   days    we   heard    much 
the  stupendous  cosl  of  it.    Thai  does  nol  appear  to  have 
been  so  serious  a  check  as  it  was  thought  i1   would  be. 
Certainly,  the  thing  lias  been   protracted   Long  afiet 
time  set   by  some  economists  and   none  of  the   nations 
is  even  wavering. 

The  cost  of  the  war  is  not  truly  measured  in  dollars. 
The  real  measure  is  the  use  of  material  and  men. 
Suppose  for  example,  that  Germany  had  ample  resoi 
of  all  necessary  material,  so  long  as  she  had  the  men  to 
produce  what  was  needed  and  maintain  the  requisite 
number  on  the  front,  she  could  keep  on  fighting  indefinite- 
ly. She  might  cease  to  accumulate  anj  wealth,  bu1  she 
might  avoid  going  backward.  Germany  is  not  in  that 
position,  but  the  manner  in  which  she  has  been  doing 
things  illustrates  the  point. 

The  actual  cost  of  the  war  is  the  waste  of  life,  the 
waste  of  material  and  the  wealth  that  has  to  be  sacrificed 
to  get  material  from  abroad.  In  this  view  Sir  George 
Paish  was  manifestly  correct.  We  are  beginning  to  see 
the  converse  in  the  United  States,  when  we  are  accu- 
mulating an  enormous  hoard  of  useless  gold,  but  have 
not  enough  of  metals,  of  foodstuffs,  of  clothing  material  to 
satisfy  our  own  people. 

This  is  taking  the  national  view  of  things  rather  than 
the  individualistic.  Germany  has  long  taken  a  national 
view.  Great  Britain..  Prance  and  Russia  did  not.  They 
arc  doing  so  now.  and  they  will  continue  to  do  o  after 
the  war.  That  is  one  of  the  things  thai  is  sure.  The 
manner  in  which  (Trent  Britain  has  organized 
nationalized  her  industries  is  one  of  the  remarkable  things 
of  the  war. 

Great   Britain   figures  that  she  can  continue  this  war 
for  four  years  more  before  the  cost  will   beai    the  same 
relation  to  national  income  that  it  did  at  the  close  o 
Napoleonic  war-;  but  regardless  of  how  thai   - 

srtain   that  even    if   the  war  should   terminate   now, 
all  the  of  Europe  would  be  and 

main    in    paying   the    interesl    c  debts. 

Waste  in  living  is  jusl  as  disastrous  economically  to  .1 
country  as  is  waste  in  war.  The  individual  who 
squanders  food  is  economically  ju-t   as  much  a  criminal 

who  si  1-   fire  to  a  buildii  a      Re. 
m  Germany  has  caused  the  ■_■  ll11'  control 

of  the  mode  of  living  by  the  peo]  le.    Prance  and  Ei 
haw  done  so  to  a  less  exti  n1  the  war  we  shall 

hear  more  of  su  h    policies.     The  cry  will   be  eco 
The  waster  will  be  a    criminal,  who  will   be    punished. 
We  may  expeel  to  see  laws  limiting  the  use  of  autonn 
limiting  the   tl  heeking  nol  onh    things  th  il 

wastes,  Imt    also  those  thai   arc   nonproductive.      I 
is  going  to  produce  all  she  can    n  sell   to 

America  all   shi    • 

continue  to  sell  without   buying.     If  she  can 
cheaply,  that  will  no!  he  to  her  disadvantage;  rather  will 
it  be  to  her  adi  at 


Tl  1    fundamental  idea  is  thai  after  the  war  Europe  will 
organized  national  economy.     Ann 
will  be  on  a  basis  <>f  individualism,  lici 

ions  of  the  last  f< 

the  I  have  nol  been  over  quesl -  of  national 

n    so    far   as   domestic 

en  between  classes  and  as  to  which 

n  industry  have 

on  the  theoi\  thai  they  savored  of  Wall 

National  expenditures  on  pork  lation 

have  mounted  high.     Private  expenditures  have  mounted 

r.     The  laboring  classes  have  aimed   to  work 
and   to   produce   less.     Waste  has   been   rampant.      I 
but  to  state  an  •   onomic  platitude  thai  coal,  flour,  sugar, 
cotton,  paper  and  all  commodities  would  nol   be  so  high 
today   if  the    \e  ■  ■  le  did  nol  waste  so  mi 

them. 

In  brief,  unorgani  ted  An  cot  fronted 

lie  or.  I 

teaching  u-  the  lesson  thai  organization  of  produi  tion  and 
tupl  ion    does   nol    mean   cartel-,  combinations   and 

trusts  arbitrarily   to  raise  pi  so 

1  H  nse  of  others,  bu1   rather  'I'"'-  H  mean 

national  control   for  the  sake  of  ei  on 3   at 

in  the  interesl  of  everi  body. 
:: 


Tlhe  Destrmirndl  for  a  ISir'Btfcnslhi 
©ejpstfrttinnieE&tt  of  Mnaaes 
The  chief  technical  soi  ieties  in  Greal  Britain  that  have 
to  do  with  mining  and  metallurgy— the  Iron  and    • 
I  [etals,  the  Institution  of  Min- 

ers and  the  Institution  of  Mining  and   M 
11  tition  to  the  governmenl 
mineral-   and    m 
The  1  '   such  a  department  at 

follows ; 

1      irrangen  ■ 

■•     Tl  ■ 
tioii   1 

minerals   and    theli 
,,,  securing   Industrial  ap 

n    summarize 
Indus!  'he   medlun 

4      T1,  ination    of    ll 

minim 

,.;,„,,  .  :ploited   with  due  regard   I 

Mie    Imperial 
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dustries   concerned   should  be  consulted   through   their   respec- 
tive  organizations. 

This  movement  is  praiseworthy,  but  not  very  much 
confidence  is  ever  to  be  placed  upon  a  bureaucratic  in- 
stitution, conducted  under  governmental  auspices.  Look 
at  the  United  States,  where  the  most  marvelous  develop- 
ment of  the  world  in  mining  and  metallurgy  has  occurred 
wholly  on  private  initiative. 

We  recommend  to  the  mining  and  metallurgical  in- 
stitutions of  Great  Britain  a  concerted  propaganda  for 
the  development  of  interchange  of  information  among 
the  miners  and  smelters  of  the  United  Kingdom.  The 
ancient  habits  of  secrecy,  upon  which  we  have  previously 
commented,  have  been  one  of  the  great  blights  upon 
British  mining  and  metallurgical  progress.  Observe,  for 
example,  the  admirable  transactions  of  the  Institution  of 
Mining  and  Metallurgy — an  organization  that  has  ac- 
quired the  highest  standing,  not  only  nationally  but  also 
internationally.  The  major  parts  of  its  publication  are 
of  colonial  and  foreign  origin.  Seldom  is  anything  of- 
fered from  Cornwall,  Wales  or  the  north  of  England. 

Not  long  ago  the  Journal  invited  a  British  metallur- 
gist of  international  reputation  to  contribute  a  memoir 
upon  the  metallurgical  practice  of  his  district.  He  re- 
plied that  regretfully  he  could  not,  for  although  he  had 
been  working  there  as  superintendent  and  manager  for 
about  30  years,  he  had  never  been  in  any  of  the  works  of 
the  district  except,  his  own.  The  great  strides  in  Amer- 
ican progress  date  from  the  time  when  we  became  eman- 
cipated from  the  old  traditions  of  secrecy  and  began 
freely  to  interchange  information  by  conferences  and 
visits  and  by  contributions  to  the  technical  press  and 
the  proceedings  of  the  professional   societies. 

m 
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It  would  be  interesting  if  we  could  have  statistics  of 
the  world's  production  and  consumption  of  high-grade 
and  other  special  classes  of  zinc  during  the  war.  Some 
time  in  the  future  we  may  be  able  to  review  that  phase 
of  the  situation  in  a  comprehensive  way.  At  present  we 
do  not  have  statistics  of  the  world's  production  of  zinc, 
Anyhow — only  the  outputs  of  some  of  the  producing 
countries.  That  the  demand  for  the  superior  zincs  has 
been  very  large  is  of  course  well  known,  and  the  produc- 
tion has  been  correspondingly  large.  The  New  Jersey 
Zinc  Co.  and  the  American  Zinc  Lead  and  Smelting 
Co.  produce  high-grade  zinc  directly  from  ore  by  virtue 
of  the  purity  of  the  Franklin  and  Mascot  ores  respectively, 
although  of  course  proper  care  in  smelting  and  handling 
it  is  taken.  There  has  been  a  small  production  of  elec- 
trolytic spelter  of  high  grade  directly  from  ore.  and 
that  is  now  becoming  large.  Many  other  smelters  have 
produced  high-grade  spelter  by  refining  common  by 
redistillation,  either  in  ordinary  ore  furnaces,  in  special 
furnaces  or  in  electric  furnaces.  These  refiners  have 
handled  cither  their  own  product  of  common  or  have 
bought  t\\f  latter  in  the  open  market,  often  with  con- 
'  ile  influence  on  the  latter.  Brass  special  spelter, 
so  called,  is  produced  simply  by  selecting  the  best  draw- 
ing- of  common  spelter. 

The  development  of  the  business  of  zinc  refining  could 
have  but  one  natural  result;  namely,  the  contraction  of 
the  price  differentia]  between  high-grade  and  common  to 
a  figure  corresponding  to  the  cost  of  refining.  This  has 
reference,    manifestly,    to    high-grade    broadly    speaking. 


If  a  buyer  insists  on  some  special  brand,  the  makers 
thereof  may  of  course  ask  and  get  for  it  what  they  please, 
but  in  general  they  also  are  constrained  to  meet  the 
market.  Ever  since  the  tension  in  zinc  reached  its 
climax,  such  a  contracting  tendency  has  been  in  evidence. 
The  maxima  were  about  25c.  for  common  spelter  and 
40c.  for  high-grade.  No  minute  deductions  ought  perhaps 
to  be  drawn  from  those  figures,  for  there  was  never  a 
broad  market  for  common  spelter  at  the  25c.  level,  while 
at  about  that  time  high-grade  and  high-grade  interme- 
diate were  held  variously  at  30  to  40c.  per  lb.  It  would 
probably  be  safe,  however,  to  say  that  the  real  price 
differential  at  that  time  was  10c.  per  lb.,  and  later  it 
doubtless  was  higher,  the  prices  for  high  grades  being 
maintained  for  a  long  time  after  that  for  common  had 
declined.     But  the  natural  law  asserted  itself  gradually. 

Of  late  there  has  been  but  little  difference  between 
the  prices  for  common  spelter  and  brass  special.  With 
the  former  at  10%c,  the  latter  was  about  10^c.  This 
difference  is  not  greatly  in  excess  of  what  frequently 
prevailed  in  normal  times,  %  to  1/lc.  per  lb.  being  not 
uncommon.  At  the  same  time  high-grade  metal — 
99.9%  Zn— sold  at  14i/2(«  15c.  per  lb.,  a  premium  of 
but  about  4%c.  over  common.  In  former  times  the 
premium  for  special  brands  of  high-grade,  which  then 
used  to  be  produced  in  relatively  small  quantity,  was 
about  21/2C. 

Without  any  doubt  the  price  differential  will  eventually 
contract  to  the  cost  of  refining,  including  an  allowance 
for  amortization  of  plant  and  plus  a  reasonable  profit, 
which  will  be  established  by  competition.  The  actual 
cost  of  redistilling  zinc  may  be  as  low  as  VoC.  per  lb., 
and  the  loss  of  spelter  may  be  as  low  as  %%,  which 
would  be  l/oc.  per  lb.  on  10c.  spelter.  In  ordinary  practice, 
however,  these  figures  are  probably  more  nearly  lc.  and 
10%  respectively. 

The  large  purchases  of  copper  by  the  British  govern- 
ment have  been  made  on  the  basis  of  a  price  f.o.b..  New 
York.  Private  buyers  in  Great  Britain  still  insist,  how- 
ever, in  buying  on  the  old  terms  of  c.i.f.,  England.  This 
puts  them  at  a  disadvantage,  for  freight  rates,  war  risks, 
etc.,  are  so  uncertain  that  an  American  seller  can  make 
c.i.f.  terms  only  with  such  a  margin  in  his  favor  as  will 
amply  protect  him  against  vicissitudes.  It  would  be 
better  if  British  private  buyers  should  purchase  on  basis 
of  f.o.b.,  New  York,  and  themselves  assume  the  trans- 
portation and  insurance  charges.  Of  course  there  is  now 
no  private  buying  from  Great  Britain  unless  somebody 
has  a  chance  to  get  supplies  at  less  than  the  price  at 
which   the  British  government  offers  them. 

Tlh.©  IBoosnti  aim  Copp©!?  §&©sl&@ 

During  the  week  previous  to  election  there  began 
something  very  like  a  boom  in  the  copper  stocks,  which 
was  apparently  based  upon  a  belated  realization  that 
these  producers  have  been  making  a  great  deal  of  money, 
have  been  accumulating  huge  surpluses  and  have  become, 
moreover,  sure  of  a  further  large  profit  in  1911  by  virtue 
of  the  sales  that  already  have  been  booked.  This  led 
to  a  sort  of  riot  in  speculation.  Once  the  fever  is 
contracted,  reason  is  lost.  The  conservative  person  who 
coolly   figured    that   Utah   might    fie    worth   intrinsically 
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95,  lei  us  say,  is  apl  to  lose  In-  ba  □  H  rises  to 

111.  forgets  what    he  used   to  think  and   begins   to  con- 
template  thai  it  ma; 

Of  course  there  has  been  talk  about  incri  ised  dii  idends, 
extraordinary  Christmas  extras,  etc.  Thai  is  all  righl 
within  bounds,  hut  thi  certainty  ahead  to 

cause  copper  managements  to  be  conservativi 
they  have  already  sold  at  high  prices  a  large  part  of  their 
expected  production  in  1917.  Nobody  knows  what  i- 
going  to  happen  as  the  war  draws  toward  a  close.  The 
wisest  thing  foi  ever]  company  i>  going  u>  be  to  have 
a   big  surplus  of  cash    when   thai    time   comes. 


THE  WAY 


During  the  last  year  there  has  been  an  increased 
demand  for  many  of  the  rare  elements  and  many  of  the 
metals  for  which  heretofore  there  has  been  hut  little  use. 
To  what  extent  this  ha-  been  due  to  military  need-  and 
to  what  extent  it  is  attributable  to  advances  in  the 
peaceful  arts  will  remain  for  the  historian  of  the  future 
to  tell.  The  stimulus  that  has  been  given  to  chemical 
and  metallurgical  industries  undoubtedly  has  led  to  many 
important  discoveries  by  chance. 

At  present  molybdenum  is  in  great  demand.  The  sup- 
ply of  molybdenite  i-  temporaril}  insufficient.  There 
have  been  new  demands  for  cadmium  and  bismuth. 
Selenium  is  a  commercial  commodity,  ami  thallium  is 
being  produced.  .Modem  chemistry  i-  showing  the  harm- 
fulness  of  minute  impurities  for  main  purposes.  On  the 
other  hand,  it  is  showing  the  benefit  of  minute  additions 
of  foreign  substances  for  other  purposes.  For  example, 
there  is  now  being  produced  in  the  United  States  elec- 
trolytic tin  of  extraordinary  purity.  For  some  purposes 
this  is  found  to  be  far  superior  to  anything  else,  bul 
for  some  purposes  it  has  proved  to  be  too  pure,  a  fault 
that  can,  of  course  he  easily  corrected. 
x 

The  American  Smelting  and  Refining  Co.  is  goin 

retire  the  bonds — $15,000,000 — id'  the  American  S Iters 

Securities  Co.,  which  are  callable  at  L05,  hut  also  are 
convertible  into  common  stock  of  the  smelting  company 
at  par.  The  smelting  company  has  called  the  bonds, 
which  will  mean  that  holders  will  convert  then,  into 
stock,  both  the  stock  ami  bonds  mo  a1   Hie  same 

premium.  The  smelting  company  will  thus  relieve  itself 
of  bonded  obligation,  and.  another  step  toward  the  simpli- 
fication of  the  relation-  between  the  smelting  company 
and  the  securities  company  will  have  keen  taken. 
Inasmuch  as  the  smelting  company  owns  all  of  the 
common  stock  of  the  American  Smelter-  Securities  Co.. 
the  only  issues  of  fhe  latter  in  the  hand-  of  the  public 
will  be  its  preferred  stocks  A  and  I'..  The  preferred 
B    will   become   th  of    the    whole    -melting 

group,  inasmuch  a-  its  dividends  are  guaranteed  b] 
American  Smi  uing  Co. 

The  recent  strike  at  a  lower  level  in  the  Ma 
in  Arizona  is  believed  by  the  management  to  prom 
:  onversion   of  that  property 

small  mine  to  thosi        a  big  one.     I  \ 

Extension,  the  Ma 

These  interesting  "•'  two 

in  Arizona  bear  oi  iously  remai 

namely,  that  the  da\    of   new  mining  d  of  the 

first  order  is  not  y.  :  past. 


I  Dt  nt-Ai 

lnd.,  notes  some  g I  work  in  loading  metal.     Ii 

"We  k.  lice  thai  a  record  was  made  by  F.  \\       ; 
'huskies'  when  the  regular  crew  of  four  men 
ton-  of  lead   in  six   hours  which   is  our  idea  ,. 
Th    i 

■    S  ii  I.    Pi  -n-ieh   I   And  j 

:•: 
il  manager  of  one  of  the  large  Arizona  cop- 
per properties  put  in  a  year  of  his  early  apprenticeship 
-ayer  at  a   mine  dou  n  il  R  Hoi  dura-. 

Being  more  interested  in  his  work  than  waa  compatible 
with   indulgence   in    local    ti  i  i    entertainments, 

be  gruffly  declined  an  invitation  to  rith  an  off- 

hand  remark   to  the  general   effecl   that   "dancing  with 
lemon-tinted   ladies  offered  no  attraction-."     At   thi 
piration  of  his  contracl   he  was  informed  that  hie 
tnde   had    uol    been    such   as    to    promote    harmony    with 
local  officials,  and  that  a  renewal  of  employment  waa  not 
convenient.     This  arrai  a    perfectly   with 

the  plans  of  the  now  famous  engineer,  who  often  chuckles 
as  he  recollei  I  •  the  Farewell  oration  i  individual, 

in   all   the  camp,   who   had   a    kind    word    for   him.      This 

was    an    unclothe, I    five-year   old    urchin    who    -l I    ai    a 

bend    in    thi'   trail,   gfravely    waxing   his   tiny   hand    . 
piped,   "Adios,  quimico.     Buen    viaje,  Don    !'■ 
:•: 
Mining  in  •■.'  in    of  ground   may  sound  unreasonable, 
hut    it    is   really   tine,  according   to   a   writer   in    the    New 
York  Evening  Post.     Did  you  ever  -top  to  consider  what 
bei  nine,    of    all    the    lead    fired    from    the 

-1 icr-'  guns?     0    i    '    -     you   know  trapshooters  have 

the  same  hunting  grounds  week  in  and  week  out.     T 
fore    tin-   .ohm::'  over    practically    the    same 

territory   makes  lead  m -.  for  whether  the  aim  is  good 

or  had.  the  lead  finally  fail-  to  the  -round.     Far-sighted 

■ 
this  mining  business.     At  prominent  clubs, 
many   squads   shoot    every   v.-  inly  a   matt, 

a  few  years  when  it  is  profitable  for  the  minin 

I    three  yea-  s  round   in   fi 

at  tie  '  ■mi  ('Ink  was  "mined  " 

\  portion  of  the  grounds 
d  through  • 
and  26  tons  resulted.    A  year  ago  a  second  trip  was 
Po       i  Pel.,  and    I 

equal    to   t:  club 

tg   mining  treatmei  ts      Thi 
methi 
ahotit 

nut    in    piles   and    allowed    • 
or  three  days  until  it  ■  then  put   into 

coarse 
tainh 

til 

i 
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Personals 


Ralph  Arnold  is  in  New  York. 

H.  K.  Mcintosh  lias  gone  from  Goldroads,  Ati/  . 
to  San  Francisco. 

A.  L.  Trent,  lately  at  Isabella,  Tenn.,  has  gone 
to  Drummondville,  Quebec. 

George  A.  Creswell  has  gone  from  Manhattan, 
Nev.,  to  East  Oakland,  Calif. 

H.  G.  Pickard,  lately  in  Washington,  has  gone 
to  Brantford,  (Int..  tor  the  present. 

W.  de  L.  Benedict  has  returned  to  New  York 
after  an  absence  of  six  months  in  California. 

Robert  E.  Cranston,  of  San  Francisco,  has  gone 
to  British  Columbia  on  professional  business. 

Myron  R.  Walker,  recently  at  the  Cerro  de 
Pasco  in  Peru,  is  now  at  Casa  Grande,  Ariz. 

C.  E.  Musselran.  recently  with  the  American 
Zinc  Co.  at  Mascot,  Tenn.,  has  gone  to  Allentown, 


Grant  D.  Miller  has  returned  from  Cuba,  where 
he  visited  some  copper  properties  in  western 
Cuba. 

E.  Gybbon  Spilsbury  has  gone  to  Cuba  on  pro- 
fessional work  and  will  be  absent  about  three 
weeks. 

H.  P.  Henderson  returned  to  Xew  Y'ork  from 
Cuba,  where  he  had  been  on  professional  business, 
on  Nov,  8.  Mrs.  Henderson  accompanied  her 
husband. 

Dr.  J.  Hunt  Wilson,  of  Lehigh  University,  has 
become  assistant  professor  of  chemistry  at  Lafay- 
ette College 

Blarney  Stevens,  of  the  Lane-Rlncon  Mines.  Inc., 
is  making  a  short  visit  to 


the   I' i 


■d    Stale 


Me 


Theodore  J.  Hoover  has  come  over  from  London 
to  enjoy  a  holiday  of  six  months  in  this  country. 
He  will  join  his  family  in  California. 

George  Avian!  of  Victoria,  presideid  of  the 
Utica  Mines,  Ltd.,  has  been  on  a  visit  to  the 
Utica  in  connection  with  the  driving  of  Hie  low 
crosscut  tunnel  on  that  property. 

Dr.  J.  Ernest  Carman,  of  the  University  of 
Cincinnati,  has  been  appointed  to  the  chair  of 
geology  at  the  Ohio  State  University,  vacant  by 
the  death  of  Prof.  Charles  S.  Prosser. 

Dr.  Eugene  C.  Bingham  has  resigned  the  pro- 
fessorship of  chemistry  at  Richmond  College  to 
become  professor  of  chemistry  and  director  of 
the  Gayley   Laboratory  at    Lafayette  College. 

Heath  Steele,  of  Xew  York,  lias  gone  to  Dead- 
wood,  S.  h..  on  examination  work.  He  wall  also 
go  to  Montana  and  Nevada  on  professional  bus- 
iness,   returning  about   the  end   of   November. 

M.  St.  Clair  and  son,  of  the  St.  Clair  Mining 
Co.,  Duluth,  Minn.,  who  are  heavily  interested  in 
the  iron  industry,  were  recently  inspecting  iron 
properties  in   the  Fort   William  district,  in  Ontario. 

Dr.  George  Otis  Smith,  director  of  the  Geological 
Survey,  will  sneak  on  "Geology  and  Public  Serv- 
at    the    December   meeting    of    the    Geological 


Society  of  America,  which 
Dr.    F.    G.    Cottrell,    ( 

Bureau  of  .Mines,  is  in  1 
with  Dr.  L.  D  Kicketts. 
recently   drafted   report 


he  held  at  Albany 


gist  of  the 
i  conference 
tig  over  the 
Smelter 


olid 


Dorsey  A.  Lyon  has  returned  to  Salt  Lake  City 
after  a  visit  to  Xew  York  and  Washington.  Mr 
Lyon  is  in  charge  of  the  work  being  done  by  the 
Bureau  of  Mines  in  cooperation  with  the  Univer- 
sity of  Utah 


ver  a    (inarter   of   a    rente 


Norman  Brali 
sition  of  superii 
Co     to    that    of 


made  supe 


oted  from  the  po- 
uth  Butte  Mining 
r.  Lester  Frink. 
elldetll.    has    been 


C.  E.  Lesher, 

iii   Washington  No 
coa  l-producing  centers. 


in    of   tlie    Ceological    Sur- 

I  tnr  a  month's  trip  to 
He  is  gathering  informa- 
tion fur  the  Mar-end  review  which  is  issued  by 
the   Geological    Survey. 

F.  K.  Brunton  has  resigned  from  the  staff  of 
the  American  Smelting  and  Refining  Co  at  Gar- 
field. Ciali.  tn  n'i'i-]it  a  positioti  is  assistant  su- 
perintendent of  the  Consolidated  Arizona  Smelting 
Co.  at  Humboldt,  An/. 

J.  D.  Sperr.  formerly  of  Oatman,  Ariz.,  but  now 
engaged  as  consulting  engineer  in  the  Jerome 
district  of  Arizona,  has  returned  to  his  home  in 
Prescott  after  completing  an  examination  near 
Hi"   Chino   i mi"   mine  in   Xew   Mexico 

Sidney  Paige,  in  charge  or  Western  areal  geol- 
ogy for  the  i;e. .logical  Survey,  has  returned  from 
a  general  investigation  of  faulting  in  the  San 
un1  mi     in  Colorado,  in  the  Yosemite  Val- 


ley   region    of    California    and    in    southern    Cali- 
fornia. 

Dr.  Edward  Hart  has  retired  as  active  head  of 
the  chemical  department  of  Lafayette  College, 
Easton.  Penn.,  but  remains  connected  with  the 
department  as  professor  of  chemical  engineering 
and  as  librarian  of  the  Henry  W.  Oliver  Chemical 
Library. 

been   appointed   president 

ed    Copper    Co.,    vice    Dr. 

n  in, i in  with  the  company 

Mr     Mills  will  continue 

the    Inspiration    Consoli- 


Charles    E.    M 


dated 
Van 


an ni tig.  director  of  the  Bureau  of 
Mines,  will  leave  Washington  Nov.  12  for  Chicago, 
where  he  will  address  the  American  Mining  Con- 
gress, Before  returning  to  Washington  he  will 
visit  Kansas  City  and  other  points  where  the 
bureau  is  doing  work, 

Herbert  W.  Gepp,  general  manager  of  the  Amal- 
gamated  Zinc    Co.    ot    Australia,    who    has    been    ill 
ted    States    on    business    for    hi, ipany 


dur 


the  last 


return 


about  the 

to  the  United  States  next  spring. 

Norman  L.  Warford.  until  Nov.  1  in  charge  of 
the  powdered  coal  department  of  the  Anaconda 
Copper  Mining  Co.,  has  now  become  identified 
with  the  Powdered  Coal  Engineering  and  Equip- 
ment Co.,  of  Chicago,  111.,  in  the  capacity  of 
engineer  in  charge  of  construction. 

Charles  Kettlcborough.  of  the  Indiana  Legisla- 
tive Bureau  and  a  member  of  the  Stale  Commis- 
sion on  Mines  and  Mining,  was  in  Washington 
recently  gathering  information  looking  to  a  revis- 
ion of  the  mining  code  of  Indiana  at  the  next 
session  of  the  legislature  in  that  state. 


Obituary 


of  lr 


It 


II 


.  Mich., 
of  the 
'   of  the 


fowl 
large 

Joseph  Lumley,  one  of  the  oldest  manufacturers 
of  mining  machinery  in  the  United  States,  died 
Oct.  21  at  his  home  in  Philadelphia,  following  an 
illness  of  three  months.  He  was  born  in  Dublin, 
Ireland,  and  came  to  this  country  with  his  parents 
when  he  was  five  years  old.     Forty  years  ago  he 


ailed    the 


.tnufaotu 


Hi 


his 


boilers  and 
ry  St.,  Phil- 
iining  plants 
.     He  leaves 


James  C.  Wallace  died  at  Cleveland,  Ohio,  Oct. 
31,  aged  51  years.  His  name  had  been  linked 
closely  with  i.ake  vessel  building  for  more  than 
2o  years,  as  that  of  his  father,  Robert  Wallace, 
hail  been  for  a  generation  After  passing  through 
the  public  schools  of  Cleveland,  the  younger 
Wallace  entered  the  employ  of  the  Globe  Iron 
Works  as  a  machinist.  In  iss,  be  went  into  the 
drafting  room  of  the  Cleveland  Shipbuilding  Co.. 
of  which  fits  father  was  general  manager  and 
later  president,  and  at  length  was  given  full 
charge    of    the    drafting    department.      Five    year 


later    be 

eral  n 
buihh 
buildi 


agcr. 


advanced  to  vice-president  and  gcu- 
In   1899,  when  the  Cleveland  Ship- 
absorbed  by  the  American  Ship- 

r.    Wallace    i aine    general    nian- 

1 1   was  el,  lie, i   | lident.     He  re- 
nd  had   since    devoted   himself   to 


Durhi 


part    ni     tie 


ant 


lion  of  his  men  and  tin 
officers  by  his  fearless  1 
ganization  of  stretcher 
the  line.  Left  in  comm 
the  wounding  of  his  cai 
rli. m  ever  ;  though  without  food 


f.'W 
to    I.. 


ked    harder 

i  for  almost 

miles    of    the    time    that 

bullet    of   a 

German  sniper  passed  tin. .ugh  bis  head,  causing 
instant  death  la  'in.  ii  no  Sii on  was  an  occa- 
sional contributor  to  tic  "Journal"  and  an  engi- 
neer of  merit  His  death  is  a  loss  to  the  profes- 
sion as  well  as  to  Ihe  bereaved  parents  who,  in 
mourning  the  loss  of  an  only  son.  tind  consola- 
tion in  ihe  fact  that  their  boy  met  a  glorious 
and   heroic   end. 


Societies 


The   Colorado   Scientific  Society,   at   its  meeting 

Nov.    1.   listened  to  Dr.    William    1'     Head. I.  n.   .,1    III. 

Slate  Agricultural  College,  who  presented  his 
fourth  paper  on  "Mineraloglcal  N'otes,"  and  also 
a  paper  entitled  "Some  Analytical  Notes  on  Ti- 
tanium,  Columbiuin.   Tantalum   and  Zirconium." 

American  Mining  Congress — The  nineteenth  an- 
nual meeting,  as  already  announced,  will  be  held 
at   the   Hotel   La    Sail.'.   Chicago.    Nov.    13-16.      The 


too 


1     |.i 


Th 


tion  will  hold  three  sessions  each  ;  the  Section  on 
Uniform  Mining  Legislation  five  sessions.  The 
Public  Lands  Section  will  also  hold  several  meet- 
ings. 

American  Iron  and  Steel  Institute — At  the  elev- 
enth general  meeting  in  St.  Louis,  Oct.  27,  the 
chief  point  of  interest  was  Judge  Gary's  presi- 
dential address,  which  was  in  the  main  an  account 
of  his  impressions  of  China,  Japan  and  the  Phil- 
ippines, obtained  in  his  recent  trip  to  the  East. 
Technical  papers  were  read  as  heretofore  an- 
nounced At  the  banquet  in  the  evening  a  hand- 
some testimonial  was  presented  to  Judge  Gary  in 
recognition  of  his  services  to  the  Institute.  The 
presentation  was  made  by  President  Schwab,  of 
the   Bethlehem   Steel  Co.,  in   a  brief  speech. 


Crushing — Apt 
and  Other  Mate 
X.  Y.      (U.  S.   X 

Electric     Furn 


New  Patents 


LHlited  States  patent  specifications  listed  below 
may  be  obtained  from  "The  Engineering  and 
Mining  Journal"  at  25c.  each.  British  patents 
are   supplied   at   40c.    each. 

Amalgamator.  Rowe  F.  Lounsberry,  Sheridan. 
Wyo.,  assignor  to  Mid-Continent  Machinery  Co., 
Sheridan,  Wyo.  (U.  S.  No.  1,202,398;  Oct.  24, 
1918.) 

Classifier— Ore  Classifier  or  Separator.  Frank 
A.  Goodale,  You  Bet,  Calif.  (U.  S.  No.  1,201,956; 
Oct.   17,   1916.) 

ttus  for  Disintegrating  Ores 
Is.  Arthur  Feust,  Xew  Y'ork, 
1.202,278;  Oct.   24,   1916.) 

Ignacy  Moscicki,  Leinberg. 
Austria-Hungary.  (U.  S.  No.  1,201,607;  Oct.  17, 
1916.) 

Electric  Furnace.  Ingeiiuin  Hechenbleikner, 
Charlotte,  X.  C,  assignor  to  Southern  Electro- 
Chemical  Co.,  Xew  York.  X.  Y.  (U.  S.  No.  1,202.- 
837;    Oct.    Ml,    llllli.) 

Flotation — Concentration  of  Ores.  Allen  Craw- 
ford Howard.  London.  England,  assignor  to  Mln- 
eials  Separation  American  Syndicate  (1913)  Ltd.. 
London,  England.  (U.  S.  Xo.  1,203,341;  Oct.  31, 
1916.) 

Lead  Sulphide-  Process  for  the  Manufacture  of 
the  Sulphate,  Sulphite  and  Oxide  Directly  From 
the  Sulphide  of  Lead.  James  Gitsham,  London, 
England.     (U.  S.  Xo.  1,201,955;  Oct.  17,  1916.) 

Potash—  Process  of  Producing  Potash.  George 
F.  von  Kolnitz.  Charleston,  S.  C.  (U.  S.  Xo. 
1,201,396  :  Oct.    17,   1916.) 

Separator— Ore  Separator.  Albert  M.  Plumb. 
Denver,  Colo.    (U.  S.  Xo.  1,202,219;  Oct.  21.  lab;  I 

Stamp  Mill.  Hector  Gawley,  Tacoma,  Wash. 
(U.    S.   Xo.    1,201,717;  Oct.    17,    llllli.) 

Tank— Acid-Proof  and  Electrolytic  Tank.  Row- 
land T.  Wales.  Scwaren.  X.  J.  (U  S.  Xo.  1,202,- 
457  ;  Oct.  24.  1916.) 

Zinc  Oxide — Process  for  the  production  of 
Zinc  Oxide.  Edouard  Hunehelle.  Paris,  France 
(U.    S     Xo.    1,201,586  :    Oct.    17,    1910.) 


Assessments 


Company 

1  l.'llllq 

Sale 

Amt. 

.Alpha.  Nev 

del      :'-, 

Nov.  15 

SO  03 

Big  Cottonwood,  Utah 

N.O           6 

Nov    2  1 

0  01 

lllue  Hull.  Nev 

del        16 

Nov.  21) 

0.01 

Blue  star.  Ida 

-Vol    25 

NOV     21 

0.02 

Buffalo,  Ida 

NOV      I.', 

Dec.  12 

0.005 

Cedar  creek.  Ma 

i  let        23 

Nov   23 

0.01 

Coliunhes-Kexall.  Utah 

Nov.  17 

0.02 

Com.  i.  Ida 

I)  1X1(175 

Nov.     8 

i  'nnsoliilatcil  Imperial.  Xcv 

I !;:[   |j! 

Nov'  ir, 

0  11(1(17.5 
0.01 

Diani    Blk  .  Butte,  Nev 

del'      12 

Nov.   IS 

0.01 

Dianiondliclil  HI'k  H'tte.  Xe\ 

Oct      12 

Nov.  is 

0.01 

Duhith.  Ida 

Nov.   IS 

0  001 

Emerald,  Utah 

Oct      16 

Nov.   IS 

0.00! 

Emerald.  Utah 

Dei'.      0 

0  110: 

Enterprise,  Ida 

Nov    20 

0  002 

Friend,  Ida        

(i.a      21 

NO!      -'1 

0 .  002 

Hale  and  Xoreross,  Nev. 

Nov    211 

0.03 

Idaho  &  L.  A  .  Ida 

lie:      10 

0 .  005 

Idaho  Mom.  Ida     

Nov!  Is 

0  002 

Idaho-Xcvada.  Idaho 

Nov    15 

1 ii; 

0  002 

I.ehi  Tintie.  flail 

Nov      s 

Dec.     2 

II  0025 

I.eKoy.  Ida 

(i.t     28 

Nov.  28 

0.005 

Mexico  o.  A  S.,  Nev 

NOV.  25 

Dec.    is 

0.10 

Military,  Ida 

(let.     25 

NO!     2:. 

0.00025 

Monarch-Pgh  .  Xcv 

Oct,    23 

Nov.  27 

0.01 

Naildrivcr.  Utah 

Nov.     4 

Dec.      4 

0.01 

Nevada-Stewart,  Ida 

1  lee.      2 

0  002 

New  Hope,  Ida 

Oct.     11 

Dee.    11 

0   002 

Nineinlle,  Ida 

Nonpareil.  Ida 

Nov.  2;t 

0.001 

North  Franklin.  Ida 

Nor!  Ii  star.  Ida 

Oct,     lo 

0  nut 

(lid  Veteran,  Ida 

Ophir.  Nev 

Nov.   IS 

Riven,  Ida       

.  lei      _•:', 

Nov.  2(1 

0.001 

Uli-ii- Argentine,  Colo 

Nov.  is 

lie        ., 

0.01 

Scl-    Iteleher  A-  Midas,  Nev 

,.,  ■        SO 

Nov    2-1 

0.02 

Selma,  Utah           

NO\       1 

Nov.  2:i 

0  005 

Sliver  Moon.  Ida    

Nov    2.", 

Dec.    2:: 

0  005 

silver  Mt  ,  Ida 

Sonora.  Ida 

star  Antimony,  Ida 

Tobar.  Utah 

Torino.  Ida 

0  001 

Tucker,  Ida 

0  003 

Tylel .  Ida  

;l  0015 

Utah  Arizona,  Ariz 

0  00., 

Utah   Metals,   Utah      

(I  002 

1   tall   1    i .1.   1    .all 

Nov     I.', c.       1 

0.01 

Zuma,  Utah  . ... 

Ort     30INOV.  tin 

0  00- 
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SAN  FRANCISCO— Nov.  I 
Strike  Situation  in  Amador  County  is  Improv- 
ing A  long  petition  lias  been  signed  by  mer- 
chants ami  minors  asking  tor  (he  return  of  men 
nol  engaged  In  the  strike,  and  for  protection  to 
men  that  return  to  work,  a  number  ol  mi  n 
npplled  to  Central  Eureka  and  South   Eureka,  bul 

not  enough  for  complete  resumj n   i  I 

and  milling.  Sixty  men  started  work  al  the 
Hunker  Hill  Oct.  30.  Some  of  the  strikers  were 
inclined  to  resent  the  Bervice  ol  mmmons  to 
appear  in  V.  N.  District  Court  to  shovi  causi    %v ' ■  ^ 

they    should    not    be    permanently    enjoined    ft 

Interfering  with  the  operation  ol  the  mines;  but 
were  quickly  shown  that  resistance  was  out  of  the 
question.  These  men  are  all  foreigners,  but  they 
have  an  attorney  employed  by  the  local  union  and 
are  supposed  t<»  be  advised  as  to  the  power  of 
the  courts  as  well  as  to  their  own  rights.  In- 
junction hearing  in  San   Franc]  co   has  been  i I 

poned  until  Nov.  6. 
The   Mine  Safety    Department   of   the    Industrial 

Accident   (' mission  will  temporarily  I"'   in   charge 

or'  H  M.  Wolflin  following  the  resignation  of 
Edwin  Higgins,  which  took  effect  on  Ocl  31  Mr 
W'nlflin  was  first  assigned  to  this  work  which 
embraces  the  duties  of  chief  mini    inspector  of  the 

commission  and  represent.  In h      I       S     Bureau 

of  llines  in  the  California  district.  IP-  bce.au  the 
preliminary  investigation  in  l'.ili,  which  resulted 
in  the  adoption  of  the  mine-safety  rules  lo  the 
commission.  He  was  assisted  in  1915  by  three 
deputies,  <;  Chester  Brown,  Fred  I,  Lowell  and 
■I.  W.  Gebb,  who  continue  in  position.  Mr  Wolflin 
was  advanced  to  the  position  of  mine-safety  engl 
hot  by  the  Bureau  of  Mines  and  assigned  to  the 
Pittsburgh  branch  at   the   beginning   of    1916,    and 

was  si -cded  as  mine  inspector  in  California  by 

Edwin    Higgins,    who    now    accepts    a    pos as 

safety  engineer  of  the  California  Metal  Pro- 
ducers'  Association  and  a  number  of  mines   tint 

are   members  of  the   association.      At    the    t ■    of 

tiie  organization  of  the  safety  department  of  the 
commission  and  the  appointment  of  Mr.  Wolflin, 
there  wis  an  expressed  preference  for  a  Western 
lean  by  some  of  tile  mine  owners,  who  were  not 
aware  ttiat   Mr.   Wolflin's  home  was   in   I 

and  that  he  was  a  graduate  of  the  Arizona  Scl t 

of  Mines,  as   well   as  having  the  advantage   ol   a 

course    in    Columbia    University.      The    preferei 

for  a  Western  man  was  renewed  u; the  appoint- 
ment of  Mr    Higgins.     The  result   of  the   labor  of 
both   men    lias   been   so   entirely    satisfactory,   the 
system   of   inspection    so  strongly   established   and 
successfully  operated,  that   the  desire   is  at   pres- 
ent   stronger    than    ever    for    the    appointment    of 
soin ie  ot   experience  and  acquaintance  in  Cali- 
fornia mines      At   this  time  tlie  appointment   of  a 
stranger,   especially    if   lie    is    not    a    metal    miner, 
would    likely    meet    with    strong    objection.      The 
available  men  for  tiie  position  are  the  three  depu- 
ties   now    in    the    employment    of   the    department, 
Iwo  of  whom  are  graduates   of  the   University    of 
California    School  of  Mines   and   the   othet 
bate  of  the  Arizona   School   ot    Mines        I 
men    have   had   experience    not    only    as   practical 
mine  superintendents,  but  are  thoroughly 
with  the  duties  of  mine    inspection    in    California. 
The    retention    of   Mr.    Wolflin    in    the    position    of 
chief    inspector    would    be    satisfactory      bul    il    I 
probable  that  the  Bureau  of  Mines   is  <!■   [rous  of 
continuing    him    in    the    position    ,,t     mine  safety 
engineer.     The  appointment  of  either  of  the  three 
di  pnties    would    result    in    maintalnini 
Safety  Department  on  the  basis  upon  which  it  has 

been      established      and      a      greater      assurance      of 

advancement    than    would    the    appolntmeni    of    a 
stranger   or  even   of  a    practical    mining 
acquainted  with  mining  methods  in  Calil 
unacquainted   with   mine-safety    worlt 

IDITAROD.  ALASKA— Sept.  20 
Dredging  Yields  from   Otter  Creek   for   the    1916 
season  will  be  below   those   of   the   previous   year, 
owing    to    the    handling    of    lowei 
Dredge   operators'   profits,    however,    will 
favorably  with  lal">  profits,  owint 
thawing  costs,  through  improvements  in  b 
equipment  and  the  use  of  water  foi    stripping  tiie 
moss  and  overburden,  employing   tlie   sun's  rays  to 
aid  the  steam  points  in  tie  yield  of 

the  hydraulic  mines  in  this  section  was  reduced 
by   shortage   of   water.      Du 

now  drawing  to  a  close,  t'  camp  has  had  in 
operation  two  gold  dredges  of  tic  continuous- 
bucket-line  type,  one  dragline  scraper  with  port- 
able washing  device,  three  aes,  four 
scraping  plants  and  several  smaller  enterprises, 
and  with  f  tw  exc  iptlon  11  have  had 
a  prosperous  season.  Rainfal  bit 
than  average  this  year,  which  has  been  a  draw- 
back  to   hydraulicking   bul 

ilivdgldg  operations       lie  in. 

strike  at  Pacific  Coast  clti  avenlenee 

and    expense    was  through    lack    of 


material  i  and  supplies      a  tisti  itlon  i    .1    i: 

Rlloj   and  assoi  lates  are  bulldir, 

dredge  of  the   i  nl msti  m 

represents    only     a    small     portion    ot     in 

shipped   to   tins   ea this    /eat       Had   this   ma 

ti  i  mi   .  ome   iiuoi i,:i,   pi  imptlj 

n  '"'  I "'  operation  bj    Ui|  u  it  and  would  have 

given  a  good  accounl  of  II     it   [hi 

cm  indications  u  .n  b<    unabl 
try-out   this   season. 

A  New  Scraping   Device  was  experimented   with 
this  season   by  J.    E.    Rilcv  and 
a    sui  ci     nil   will   enable   the  op 
much     lon.r  u,-.,<|e     i.iMiels    in    the    future        This 

machine    is   built    mud the    principle   of   the 

dragline    scraper,    the    difference    being    that    the 
washing    device    is    stationary 

■in   the   point   ,,t    i, ,,i,i  i 

"U    trolley    and    cable,    which     is    tighten 

di  urn  on  the  scraping  engini     iftei    thi 

been       loadl  d  lie        In   on       dm.   Ion  ■  i 

thi  bi  raper  also  acta  as  hoist  line  wb  i 
is  r.  ady  to  be  run  up  the  trolli  j    lim    ti 

The    scraper    is    placed    ill    the    cut    bv    in 

spring   line,   which   acts  on   the   trolley    line   from 

the  main  engine      The  i  itperli i   m 

uini  i    the   hardest   possible  condition  i    I 

v  uni  pad  d  with  clay  and  it  was 
found  iimt  th,  ord  nat  8^x10  In  engine  could 
ma  iim  elop  sufflcli  ni  powi  r  to  load  ici  apet  prop 
erly  nor  to  tighten  the  trolley  line  sufficiently 
to  give  necessary  run-back.  Under  prop 
dltions  and  will,  the  right  set-up,  tl 
scraper  may  be  entirely  successful  and  win  reduc 

th .t   of  scraping  nearly   all';,     Tlie  future  of 

this    camp    tm     several    years    i is    bright 

Thi    day    of   the    pick-and-shovel    mum, 

is   the   case    in    all   tl Ider   camps   in   Alaska,    is 

pot  and  is  being  repl  iced  with  m  ichli 
makes  it.  possible  to  work  at  a  pioht  . 
such   low   grade  that   the  old-time  miner  wo  

polled    to    Ie  m       it 

BUTTE— Nov.   2 
Examinations  in   Mine-Rescuo  Wnrk 
first-aid  work  will  be  held  in  Untie  In.  11,1    Rahllly, 
mining  engineer  of  the   U    S    Bureau  ol    M 
Rahllly  is  at  present  in  Butte  to  conduct 
tions   among   tin-   classes   conduct  d    for   Mm    pa  | 
few   months   by   .1     1,.    Boardman       Tho 
th,    ,  samination   will   receive  a   Bureau 
certificate  to  that  effect.     The  classes  h         bi 
regarded  as  a  gn at  succ 

Water-Power  Development  in  Montana  and  other 
states  is  the  object  of  the  newly  formed  inter 
mountain    Powei    Co  inlzed    andi 

of  Montana.     Its  principal  office  will  he  in  Butte. 
Its    capital    stock    is    $500,000,    comprising    5,000 

i     par    Value    of    (100    each        Tile    iucor- 

;     k,  n  v,  Charles  ,1    Kelley,  John 
Gillie,   i.    n    Evans  and  Eugene  I 
known    Butte    mining  men. 

Progress  in  Safety-First  and  first-aid  propa- 
ganda is  Peine,  made  at  Butte  In  order  to 
prepare  the  younger  generations  for  the  tasks  they 

b    mill,  d  iij io  perfoi  tm  ti 

Copper    Minim:   Co.,    upon    the    i 

idem  of 
instruction  which  will  benefit  both  the  company 
and    its   futurt ployees.      '     t.     Boardman,   of 

nentlv     delivered 
bis    first    1  Butte    schools,    in 

drew    attention    t,,    lb 

lit    accidents,    illustrating    each 
with   a    story.      He  nit    how    a    little 

thought    along    lis         I  ht    have 

mike    notes    during    the    week    of    Instani 
come    under   their   attention    in   which    th- 

tfety-flrst    principles    averted    accidents 
and  other   instances  where  pply  them 

.•ill    read 
is    the    results   of   their    flndinc 

next    meeting.       It    is    the    ill tl 

lectures  and  the  forming  of  snfety-nrsi 
'o  all  tin-  public  schools  of  th 
DENVER— Nov.   I 
Threatened    Strike    of    Miners    at    Leadville    has 
been    put    off    indefinitely.      It    is    undersl 
In      union     officials     bam 

' 
[rict  and  io  render  its  report  on  1  i 

COUld   not    strike   and    bavi 

if  they  do  not  firs- 
Tim    committee 
advisory   or   persuasive  authority    but     I 

instrumental    in    amicably    settling 
controversy 

wars    ago.      Meanwhile    unioi 
n    effort     is    beim 

-  <  miners  to  bee  n 


'■'•"I"""      R Inoi 

- 

■ 

ml   the   entire   i 

ll      tl„       S,   I,,,     ,         ■       - 

' 

1 

ling  plant 
B 

S*LT    LAKE    CITY— Nov.    2 
A  Large  New  Tailings  Dam  la  to 

i 
Horn  th,     M 
ments    ami    I 

Improvements    ■■• 

match-  *1 

I" ipi 

lor  ImpOUl    : 

\   number 
ami   freight  ball    park,    j i 

Milb-I  -(  aboon      In 

etc.,  niu-i 

to     shin     a     nun 

Both  the  Western  i 

tracks  in  ,  toward  the  lake 

The    Itlu  ■!  -  I  R.R.   Is  to  bullC 

Station     near     tl-e     west     . 

track   win   be   carried   bv   a    gradual   approach   p. 

•  r  I  v    Into 
Garfield.     Wast,-   rock   from    tin 

ham     will    be    used    for    the    dam     filling 

hundred   men   will   be  i  mployed 

.   n  pre    hi    U 
after    the    war. 
Ohio    Copper    Stockholders    are   to    ha-. 
portunlty   lo  red 

telegram   r. Ived  I by    Kr.mk  it    Cook,  of  the 

Columbia    Trust   i 
States    District    Court    tl. 

formed 
lb.-   North   Amei  - 

■ 

■lo-    pur- 

upon    'In 
property,      Two  i    by    the 

live  shareholders'  commit!         0  Lhal   there 

■  amount 

nine     Is 

by  the  pin  ilc     The 

nil    of   the    amount    dim    and    tb 

ot  tb,-  bond 

asked     if    there     Is     any     ll 

of   the    name    of    Ohio    Cupper    Mining 

- 

remain    in    the    t-, 

JOPLIN.    MO.— Nov.   4 
Thrca    Thousand    Smeltermen    on    Strike    Is    the 

Two    More    Zinc    Smeltrr 

to    be    km    - 

- 
fled  the  pri 
that  they  will  be  I 
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are  interested  with  him  in  the  smelting  venture. 
A  tract  of  37  acres  lias  hem  obtained  half  a  mile 
suuth  of  the  Fort  Smith  Spelter  Co.'s  plant,  and 
connection  by  switch  will  be  bad  with  the  Ar- 
kansas Central  R.R.  The  United  Iron  Works,  of 
Springfield,  has  been  awarded  the  construction 
contract.  The  initial  capacity  of  the  plant  is  to 
be  1  .."00  to  2,000  tons  of  ore  a  month,  for  which 
there  will  he  2,400  retorts.  It  has  not  yet  been 
decided  whether  there  will  be  four  blocks  of  fiOO 
retorts  each  or  three  blocka  of  Sao  retorts.  The 
plant  is  to  cost  about  $200,000  and  will  give 
employment  to  about  1J0  men. 

KANSAS  CITY.  KAN.— Nov,  2 
Kansas  Natural  Gas  Co.  Wells  in  Kansas  will 
be  valueless  in  four  years,  according  to  the  tes- 
timony of  its  president,  Victor  Hays,  in  the  hear- 
ing on  Oct.  30  before  Judge  Wilbur  Booth,  at 
Kansas  City,  Kan.  About  8'v  of  the  company's 
production  is  coming  from  Kansas  wells,  and 
the  company  is  trying  to  make  up  for  the  shrink- 
age by  the  purchase  of  new  property  in  Okla- 
homa. It  was  reported  on  Nov.  1  that  H.  L. 
Doherty    &    Co.    would    take    over    this    company. 

ISHPEMING.  MICH.— Nov.  4 
Iron  Ore  Shipments  continue  at  a  steady  pace 
from  the  mines  of  the  Lake  Superior  district. 
There  is  still  a  shortage  of  boats  which  has  tied 
up  some  of  the  shovels  of  late,  in  spite  of  the 
fact  that  a  number  of  the  smaller  companies  are 
through  shipping  for  1916.  It  looks  now  as  if  the 
total  shipments  for  the  year  would  reach  62,000,- 
000  tons,  over  50,000,000  tons  having  gone  down 
the  lakes  already  this  year.  Never  have  stockpiles 
been  cleaned  out  as  they  are  at  present.  Ore 
that  has  been  in  stock  for  years  and  had  grass 
growing  on  it  has  been  shipped.  Some  ore  was 
moved  from  the  Marquette  range  that  had  been 
in  the  piles  for  as  long  as  26  years.  It  has  been 
the  greatest  year  in  the  history  of  the  iron-ore 
trade,  but  the  operators  are  figuring  that  1917  will 
be  still  greater.  Lake  freights  are  to  be  raised, 
while  the  costs  of  production  will  undoubtedly  be 
higher.  The  mine  operators  have  not  had  increases 
that  were  consistent  with  the  advances  in  the 
price  of  pig  iron  and  they  will  ask  for  consider- 
ably more  next  year.  One  large  railroad  operator 
stated  this  week  that  the  lake  shipments  this 
year  will  fall  6,000.000  tons  short  of  the  furnace 
requirements  for  the  winter,  and  plans  are  now 
being  made  to  move  a  large  tonnage  of  ore  by  rail. 
The  only   obstacle   that  will   prevent   a   big   move- 


ment is  the  shortage  of  locomotives.  The  rail- 
roads have  plenty  of  cars,  but  a  large  number  of 
locomotives  will  he  required,  and  the  roads  do  not 
see  now  where  they  can  get  them.  It  is  believed 
by  some  that  as  much  as  75,000,000  tons  of  ore 
will  have  to  he  moved  in  1917.  The  1916  ship- 
ments will  probably  be  12,000,000  tons  in  excess 
of  any  previous  year. 

WASHINGTON,  D.  C— Nov.  4 

A  Petroleum  Experiment  Station,  it  is  under- 
stood, will  be  urged  before  the  appropriation  com- 
mittee of  the  House  shortly  after  the  convening 
of  Congress. 

House  Committee  on  Mines  and  Mining  may 
convene  in  Washington  10  days  before  the 
opening  of  the  short  session  of  Congress.  It  is 
understood  that  Representative  Foster,  the  chair- 
man of  the  committee,  is  anxious  to  have  taken  up 
at  that  time  his  bill  providing  for  numerous 
changes  in  the  mining  law. 

Proceedings  of  Pan-American  Scientific  Con- 
gress will  be  ready  for  general  distribution 
Apr.  1.  The  papers  are  being  edited  by  Dr. 
Glen  L.  Swiggett,  chairman  of  the  committee 
on  publication.  The  papers  in  nearly  every 
case  will  be  printed  in  the  language  of  the  orig- 
ii  1 1  The  paper  of  Dr.  George  Otis  Smith  on 
"Public  Interest  in  Mineral  Resources"  has  been 
translated  into  Spanish  at  the  request  of  the 
Argentine  section  of  the  Congress. 

A  Large  Saving  to  the  Oil  Industry  of  the 
United  States  has  been  accomplished  by  the 
work  of  the  Bureau  of  Mines.  This  was  made 
possible  by  calling  to  the  attention  of  oper- 
ators ready  means  of  eliminating  unnecessary 
waste.  The  Bureau  is  conducting  a  campaign 
looking  to  the  introduction  of  the  most  efficient 
methods  of  drilling.  These  methods  are  expected 
not  only  to  save  natural  gas  but  to  protect  the 
oil  sands  from  premature  flooding  by  water. 

Site  of  Mine  Experiment  Station  in  the  North- 
west is  still  undecided  though  an  announcement 
regarding  the  selection  is  expected  during  the 
next  week.  The  Secretary  of  the  Interior  has 
been  closely  engaged  in  the  Mexican  conference 
and  has  had  no  opportunity  to  look  over  the 
voluminous  data  which  were  collected  by  Director 
Manning,  of  the  Bureau  of  Mines,  who  recently 
conducted  hearings  in  ail  cities  making  a  claim 
for  the  station.  While  officials  will  not  comment 
on  the  probable  site  of  the  northwestern  station 
it   is   believed   here    that   Seattle    will   be   selected. 


TORONTO— Nov.  4 
Two  New  Nickel  Refineries  are  now  in  prospect 
for  Ontario.  The  International  Nickel  Co.  is 
building  its  new  refinery  at  Port  Colborne,  Ont., 
and  expects  to  be  in  a  position  to  turn  out  refined 
nickel  in  a  year's  time.  The  company  will  appro- 
priate several  million  dollars  for  the  plant,  but  it 
will  no  doubt  be  built  in  units,  capable  of 
enlargement  as  necessity  demands.  The  British 
American  Nickel  Co.,  under  the  new  management 
ot  E.  P.  Mathewson,  formerly  of  the  Anaconda, 
will  also  build  a  refinery,  probably  in  the  vicinity 
of  Welland.  This  company  will  use  the  Hybinette 
process.  It  is  understood  that  the  company  has 
already  obtained  contracts  for  a  considerable  ton- 
nage of  refined  nickel  for  delivery  in  England. 
This  is  not  a  Government  order  although  it  is 
understood  that  the  British  government  is  inter- 
ested in  the  company.  Construction  work  will  be 
carried  on  as  rapidly  as  possible,  and  und  r 
aggressive  management  the  prospects  are  encourag- 
ing. The  company  has  plenty  of  ore,  the  main 
source  of  supply  being  the  Murray  mine ;  it  is  of 
rather  low  grade,  being  slightly  under  3%  com- 
bined nickel-copper.  Unfortunately  there  appears 
to  be  but  one  Creighton  mine  and  that  belongs 
to  the  International  Nickel  Co. 

Marked  Revival  in  Port  Arthur  District  is  being 
experienced,  some  important  discoveries  of  copper 
deposits  having  encouraged  development.  At  the 
Tip  Top  copper  mine,  near  Kashabowie.  82  mi. 
west  of  Port  Arthur  on  the  Canadian  Northern, 
which  last  winter  sent  340  tons  of  ore  of  good 
grade  to  the  smelters,  diamond  dialling  has  shown 
a  continuation  of  the  vein  at  1,000  ft.  from  the 
shaft  and  encountered  a  second  vein  26  ft.  in 
width,  of  which  15  ft.  is  high-grade  ore.  A 
railway  spur  is  being  built  from  the  main  line 
to  the  mine  which  has  20,000  tons  of  ore  on  the 
dump,  running  about  6%  copper  with  small  gold 
and  silver  content.  A  flotation  plant  and  smeltery 
are  under  consideration  for  the  spring.  Another 
claim  3  mi.  west  of  Mine  Center  is  being  devel- 
oped under  option  by  the  Mine  Center  Copper  Co. 
The  vein,  which  was  discovered  last  May,  is 
wide  and  has  been  exposed  for  350  ft.,  the  ore 
increasing  in  richness  at  a  depth  of  30  ft.  Three 
cars  have  been  shipped  to  the  Trail  smeltery,  re- 
turns from  two  of  which  were  $1,030,  after  paying 
for  treatment  and  freight.  Sixty  tons  per  day 
are  being  placed  on  the  dump,  which  will  be 
shipped  at  the  rate  of  a  carload  per  day.  Four 
other  claims  in  the  neighborhood  are  being  de- 
veloped. 
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ALABAMA 
GOODWATER     (Clanton)— Large    force    opening 
graphite   mines ;   commenced  erection   of  mill   and 
camp  buildings. 

SLOSS-SHEFFIELD  STEEL  AND  IRON  (Bir- 
mingham!— About  60  men  reported  caught  in 
Bessie  coal  mine  near  Palos,  following  an  explo- 
sion, Nov.  4.  Explosion  killing  92  men  occurred 
litre  several  years  ago. 

ALASKA 
ALASKA    GASTINEAU     (Juneau)— In    October 
milled  158.000  tons  assaying  $1,327   per  ton  ;  ex- 
traction, 82.49%. 

ALASKA  MINES  CORPORATION  (Nome)  — 
Order  placed  with  Yuba  Construction  Co.  of  Cali- 
fornia for  No.  3  dredge;  will  dig  61  fi  below 
water  line  ;  manganese-steel  buckets  of  10-cu.ft. 
capacity.  Dredge  expected  to  have  minimum 
capacity  of  960.000  cu.yd.  in  eight  months'  season. 
Contract  for  manganese-steel  buckets  sublet  to 
Taylor-Wharton  Iron  and  Steel  Co.,  Highbridge, 
N.   J. 

ARIZONA 

Gila  County 

MIAMI     COPPER     (Miami)— In     October     made 

new  high  production  record  of  4,859.433  lb    copper. 

ARIZONA     COMMERCIAL     (Globe)— Struck     3 

ft.  high-grade  ore   10th  level.     Strike  regarded  of 

great  importance.     Installing  pumps  on   14th  level 

to   enable  sinking  to    16th. 

MIAMI     CONSOLIDATED      (Miami)— Two     Star 
drilling    machines    expected    by    Nov.     1"..       Two 
king  inclined  shaft  to  reach  ore  said  to 
assay  6  to  s '  .*■  copper.     Henry  V.   Snell,  manager. 
GREATER   MIAMI    (Miami)— At   recent   meeting 
elected    new    officers       TI     s.    Prince,    president ; 
R.  H.  Emery,  viee-pi  ■  :  ee   M  ;   H    c.    Prlnci 
urer;  J.   G.   Van   Lemen,   secretary. 
Greenlee  County 
SHANNON   (Clifton)— October  output  757,000  lb. 
copper    compared    with     7  11.000    for    September. 
Reduced  output   from   normal    caused  by  loss  i1/* 
days,  owing  to  flood  in  district. 
Mohave    County 
NELLIE   (Oatmant—  At  350-ft.  level  9  ft.  of  ore 
opened;  mine  7  mi.  south  of  town. 


ELKHART  (Chloride)— Unwatering  nearly  com- 
pleted by  Guggenheim  representatives  after  which 
property    will    be    sampled, 

GOLCONDA  CONSOLIDATED  (Chloride)— Fre- 
donia  mine  shaft  enlarged  to  increase  operations 
and  new  hoist  installed.  Plans  extensive  de- 
vi  Lopment, 

MIDNIGHT  (Chloride)— Drifting  on  orebody  cut 
on  300-ft.  level  confirms  opinion  regarding  import- 
ance of  strike.  Reported  large  shaft  will  be  sunk 
for   which  equipment  ordered. 

Pinal    County 
RAY  CONSOLIDATED    (Ray)— October  produc- 
tion   7, 500, 000    lb.    copper 

CALIFORNIA 
Amador   County 

CONSOLIDATED  AMADOR  (Sutter  Creek)  — 
Concrete-lined  9.000-gal.  tank  completed  at  500 
level  ;  will  lie  used  as  an  intermediate  reservoir 
to'"  water  pumped  from  lower  levels.  Repairing 
of    shaft   progressing 

SOUTH  KEYSTONE  (Sutter  Creek)— Hoisting 
machinery  formerly  used  at  Amador  Queen  pur- 
chased. Grading  and  laying  foundations  in  prog- 
ress. Property  situated  between  Sutter  Creek 
and  Amador  and  consolidated  with  the  Melntire, 
Boyston  and  North  Star  claims.  John  A.  Melntire. 
of  San  Francisco,  and  associates,  of  Tacoma,  will 
develop  the  property,  beginning  with  unwatering 
North  Star  1,000-ft.  shaft  and  drilling  from  600 
level  to  the  orebodies  of  the  South  Keystone. 

Butte   County 
BUMBLEBEE      (Oroville)— Machinery     received 

for    installation    at    tins   property    in    Mortis    Ravine 

to  be  developed  by  Ford  Brothers,  of  Los  Angeles. 

SOUTH  BANNER    (Oroville)— Expected  to  have 

electric  installation  completed  lev  Dee.  1.  when 
development  on  large  scale  is  contemplated.  Prop- 
city   in   Morris  Ravine 

Eldorado  County 

SILVA  (Georgetown)  —Shaft  being  cleaned  out 
by    company   developing   Georgia    Slide   mine. 

BEEBE  (Georgetown) — Unwatering  of  shafl  is 
affecting  domestic  wells  in  town  ;  several  years  ago 
when  mine  was  in  operation,  wells  went  dry. 


Plumas  County 

DUTRE  &  MAYXARD  (Quincy)—  Owners  re- 
turned to  Quincy  with  132  oz.  gold  from  last 
cleanup  of  gravel  mine  worked  by  shooter.  Gold 
nuggets  obtained  worth  from  $1  to  $200.  Prop- 
erty situated  on  Squirrel  Creek  worked  in  early 
days  by  ground  sluicing,  but  shooter  method  is 
more  economical,  entailing  less  labor. 

FLUMAS  BONANZA  (Quincy)— Prospecting  and 
development  work  to  be  started  by  W.  F.  Roeder, 
of  San  Francisco;  owned  by  Roeder  and  the 
estate  of  Captain  Reed.  Since  death  of  Captain 
Reed  about  two  years  ago,  mine  has  been  idle 
except  for  assessment  work.  Large  amount  of 
development  by  tunnels  and  a  100-ft.  shaft.  Prop- 
erty on  Winters  Creek. 

Shasta  County 
MIDAS  (Knob) — Crude-oil  engine  for  this  prop- 
erty in  Harrison  Gulch  arrived  at  Redding  and 
will  be  hauled  to  the  mine  in  parts  on  motor 
trucks.  Distance  about  60  mi.  ;  cost  of  trans- 
portation from  Redding  will  be  approximately 
equal  rail  freight  from  Eastern  factory;  about 
$650,   or  more  than  $10   a  mile. 

Sierra   County 

ALASKA  (Pike  City)— One-mile  tunnel  to  be 
run  to  cut  lode  below  bottom  of  600-ft.  shaft. 
Owned  by  New  Y'ork  corporation,  with  Brig.  Gen. 
W.   S.   Schuyler,  retired,  in   charge. 

BLACK  DIAMOND  (Downievillc) — Bonanza 
quartz  uncovered  near  Poker  Flat  by  YVinrod  & 
Peckwith,  of  Downievillc,  who  have  been  pros- 
pecting ground  on  Hopkins  Creek  from  which 
much  gold  was  extracted  by  crude  methods  in 
early    days. 

WILLOUGHBY  (Downievillc)— Sold  by  Parrell 
Bros,  to  Benjamin  Boram  and  associates,  of  San 
Francisco,  who  arc  preparing  for  extensive  winter 
operations.  Large  vein  carries  free  gold  and 
10-stamp  mill  is  operating.  E.  M.  Farrell  in 
charge. 

HERKIMER  AND  BUNKEB  HILL  (Dnwnieville) 
—Channel  found;  breasting  and  washing  under 
way  with  good  yield  in  coarse  f\,\.  Power  hoist 
being  installed,  and  working  force  increas  d 
operated  under  bond  by  Gustav  De  Brettevill  •, 
of  San    Francisco,   who   is   personally    in   chare 
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YORK  fiwkv       (DownlevlII 
tuddod    with    course 
in  I!,  nt  slnktne   i 

horse"  «hii-ii  'ii  ,,  rs,     Vein 

IS    in.  ;    Increasing    in    width  :    betwi  i 
ami    slate       Hoi 

i  o\t  ihed  ■   ei  ected,   and    i pi  i 

added  .11  once.     Shaft  v.  ill 
before   di  nun:'    on    ?eln       CJnd 
.Mini's,  inc.,  nt'  Sacramento,     G    ' 
Intendent 

Tuolumne  County 

OMEGA     (S, .1  ii.i,  ,  ,     , 

' 
erated  under  bond  in    Lange   a    Hu  ii 

Bl   M  1%      OAK      is lyvil  Dial  -nil     drill 

Installed  .it  mm  level  for  expl  n 

Yuba   County 
i  I  KA   CONSOLIDATED   GOLD    III  I. lis    ill, mi 
in. .nt. mi-  Laying   of  flrsl     ■■  ■  I     Oi       I  I,   In   con- 
struction   ..f    Vni...    No.    16       Di 
1.   in  it.   buckets   and  two   tallii 
employed    in    placing    tailing    on    either    side    of 
\  .1...    River    channel,    in    accordance    n 

ment    with    Goven nl    for    reclai 

and  preventing  n I  dai 

Design   ..ml.  :onsti  ucl -   di  edi  e  by  1  uba   Con 

struction  Co.;  Newton  Cleaveland,  manager;  Paul 
K.   Morse,   superintendenl   of   consl  i  uctlon 

COLORADO 
Boulder  County 

WHITE  RAVEN  (Ward)  Oreshoot  of  enrol 
grade  opened  on  limit,  level  at  600  it  from 
shaft. 

pimios   CHEMICAL    (Lakew li     Large   shoot 

good-grade  tungsten  ore  discovered  recently  by 
lessees. 

COLD  EAGLE  (Caribou)— Reported  bonded  re- 
cently by  H  A  McGee,  John  Carlson  and  R.  C. 
.Null  for  $25,000. 

YELLOW  PINE  (Boulder)— High-grade  silver 
ore  opened  on  Lucky  Seven  lease,  In  Vancleuse 
vein,  :i-ft.  shoot  assaying  $100  in  silver  dl 

Clear  Creek  County 
RAYMOND      TUNNEL       (Georgetown)    —Shoot 
good   grade   ore   carrying   sold,   silver   and    copper 

1. 1 .1   .it    depth   of   l.llllt)    ft.      Property    just    south 

of  Capital  mine  where  rich  gold  ore  discovered 
recently. 

Gilpin    County 
INCIDENTAL      (Central      City)-    Opened      l  ft 
shoot  heavy  iron  sulphide  ore  rich  in  copper. 

Lake    County 

IBEX  (Leadville) — Regular  shipments  being 
made,  stated  to  be   largest    production   In   history. 

DION-SILVER  (Leadville)— Will  move  it-  offices 
from  Oro  in  upper  California  Gulch  to  Leadville. 
Reason  assumed  to  l.e  exhaustion  ..f  ..rehodles  In 
Immediate  vicinity  of  old  headquarters  :  will  con 
tiutte  to  operate  other  portions  of  its  Large  hold- 
ings, more  tributary  to  Leadville. 

Ouray   County 

COLD  crown  (Ouray)-  New  capital  secured 
and  milling  plant  will  be  completed  at  ..nee. 

SUMMIT  COPPER  MINING  AND  MILLING 
(Ironton)  -Driving  Koehler  tunnel  on  San  An 
tonio  group  resumed.  Property  near  Red  Moun- 
tain on  line  between  Ouray  and  San  Juan 
counties. 

Park    County 

COLD  SLIDE  (Alma)— Shaft  will  be  sunk  100 
ft.   by  contract.     Bids  being  received. 

Saguache  County 
MANITor  TUNNEL  (Bonanza)— Tunnel  now  In 

So. .  ft.  Driving  temporarily  suspended.  Tunnel 
will  cut  at  depth  veins  in  Manitou  Basin.  Man- 
ager, John  Ashley. 

EXPRESS-HEADLICHT      (Bonanza) 
5  ml.  south  of  Bonanza  "worked  under  direction  of 
Manager  McKenzie.     steam   hoist   and  i 
installed    at    shaft    and    drifting    on     100  ft     level 
under  way.     Some  high-grade  gold  ore  shipped. 

San    Juan    County 

LEE  &  KLONDIKE  (Silvertoll)  -  Will  l.e  worked 
during  winter. 

BUFFALO  BOY  (Silvet  ton  I- Cnti -act  lei  tO 
drive   drift    100    ft. 

(Mown      JEWEL      (Silverton)  -New 
opened  in  development  work  on    Emerald  claim. 

SILVER  LEDGE    (Chattanooga)— Mill   operating 
steadily.      About     12     ears     concentrati 
monthly. 

DAVY  LEASING  CO    (S  tilar  ship- 

ments being  made  to  Silver  Lake  milling  plant  for 
treatment. 

GENESEE  (Ironton)— Low-grade  ore  from  this 
property  near  Red  Mountain  sent  to  Silver  Lake 
custom  mill  and  high-grade  to  Durango  smelting 
plant. 

HAMLET     (Howardsvillel     -Mill     c pi 

running  satisfactorily.    Sufficient  ore  devel 

nine    to    insure    stead;     op  Arrangements 

made   for   winter   work. 

COLD  KING    (Gladstone)— Mill   resun 
tions  after  six  weeks'  shutdown  for  repaii 
development    work    continued.      Tonnage    will    be 
Increased.     J.  H.  Slattery   Is  manager. 


S  I  \  \  -,      Dl 
tral.-s  slu  i 

tram    repaii 

Summit  County 
MICHIGAN     (Kok. 

.  . 

WILFLEI     ih    i 

n 

million  tons  developed 

■ 
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EXCELSIOR  ■  ork  under 

drills  and  50-ton  milling   plani       Opel 

■  I    Fl I 

R      .  ONSOLID 
Milling    plain    alterations    ipli 

Snow     sh.    I  ,  ,  iltl)     shop 

extending  tunni  I, 

Teller   County 
LAST      DOLLAR       (Vli  hoisting 

plant    and 

PORTLAND     (1  D  i  ment     in    ore    on 

10th    level    progi  i  ctorll] 

.  RESSON      (Cripple     Cn  -  kl     New     high-grade 
ned  on  the  13th  level. 

IDAHO 
Blaine    County 
FEDERAL   MINIM;    ANIi   SMELTING 

N.\i    mill   at    North   Stat    ml ipl 

operating      B,    Percy   smith,   superintendent 
Shoshone  County 

SILVERADO    (Osbt New    i will 

opi  rating      A    1,000-ft.    tunnel   cut    vein    I   I 

below    surface    and   drifts   developed   oi  i 

ft.     long.     L8    in      to     HI     ft      will.'    assayiii, 

ind  8  to   10  oz.  silver  per  ton.     Winze 
sunk  on  ore   110   ft.      Dr.   W.   H.   Farrar,  manager. 

MICHIGAN 

Copper 
ISLE   ROYA1.E    (Houghton)      N..w    shipping  over 

I  tons  daily  to  mill. 

Indiana     (Rockland)     Drill    6 

Butler   lode  shows  g I  copper   Indications. 

MOHAWK      [Mohawk)         I  on    Idei  l) 
made  to  mine  crew  to  increase   November  output. 

II  wr.irK    i  Ham  oi  &  I      Reported  0 

"id  with  produi  I 

inn. on. I    11. 

i  RANK  LIN    I li.  inm  .ii  i     in,',  ease    ol 
nage    due    to    insta  llatlon    ol    endless  • 

which  seems  to  woi  k    latlsi  ictorlly. 

KEWEENAW   (Phoenix)      B  the  short- 

age of  labor,  unable  to  gel   requli  ed  ro 
for  mill  to  run  steadily  for  even  one  shift. 

CALUMET  &   HECLA    (Calumet)     Work   is  go- 
!  rapidly  In  clearing    lite  for  extension  of 
rei  tarnation    plant   at    Lake    Linden,   and 
the  foundry  extension  at   the  mine. 

WHITE  PINE  EXTENSION    (0 
ilr.'.l  t..u    experimental    stamp    mill    will    not    be 
eri  '  1.  '1    till    ■  -pi  ln£       Drifts   on    200  ft     level    re- 
pot ted   .0  rock  carrying  30 

NEW    BAI.TK      '  B  iboul     10 

ft  :  walls  have  been  standing  s..  firmly  that  it 
has    not    be 

should  be  encountered  within  next  10  ft.  and 
drilling  begun, 

CHEROKEE     (Houghton)     Some     good    ground 

id   in  crosscut   driven  at   218  ft     level  t.. 

flu.!   width   of   vein,   apparently   about    17   ft       As 

1      width  is  definitely  ascertained,  sinking 

will  be  n 

MICHIGAN     (Rockland)— Now    almost     through 
the  lode  with  the 

main  crosscut  finding  the  width  ■ 
Aft. a'  ih,    ■  >  en  driven  far  enough  so 

that  tlie  work  will  li.. I  interfere,  some  drifting  will 
he  undertaken.  Work  on  hanging  wall  of  the 
Algomah  i-     encountering 

ground,  same   I. ting   true  of  western   drll 
Baltic    lode       Developmi  nl    ...  ,  i. 

work    in    tl  Stamp    mill    re- 

!   and  will    he  rea.lv   t..   : 
in  the  spring  :  mill  was  c 
hut  has  been  remodeled. 

MINNESOTA 
Mesabi   Range 
FRANTZ   (Buhl  I— Mini  ;  shortly  : 

Idle    two    yi  i  ma 

will     l.e     the 
ploy    al>. nit    100   men. 

WEBB    (Chlsholm)     Shipping 
the    via    and    concentrat 

In     place    for    win- 
SHENANCO    FURNACE 

year  has  I n 

mines    will     work    througl  '        The 

five   Shenango  boats   now 
pendent   companies. 
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•   ,.    I. 
1 

Kan         Bl. 

PRAIRIE    oil.    in       It 

Bl  mi    M     ROBINSON 

..re   on    a 

MONTANA 
■ r.nn    County 

a   i  ORB  IN     ■ 

in    In    hi-' 
ball    .a    .. 

Lincoln    County 

l\    'I  R01     DIS1  i:n    i 

rein,  2  tt    wld 
I     ..re     running 

lines    of    Silver    p.T    toll         Siller    Tip    eolll- 

pany   baa 

II   Sylvan 
it.-  property .  20  mi    norl  pmenl  t-.r 

i   carried   on    in 

■  r  equlp- 

operatlon  of  the  Banner  A;  Bangle  mil.,  s 

Powell    County 
it    A-    I!    (Avon)-    Shipping    on 
copper  and  $4  to  Ss  gold  per  ton.     Re. 

in. nt  netted  fl".  per  ton      Preparing  to  sink  :M" 
ipen    oril.ody. 

Silver  Bow  County 
BUTTE  GRE  \r      I   \  I  > 

in     extreme     northern 

I 

DAVIS  DALY     B  lions  under  ■  ty 

■ 
Ing   mill    ..t    Hutle-li. tr..il    i  I 

ing    installed,    pla 
tons    daily. 

BUTTE  MONITOR   Mr 
two  months'  .shutdown,  driving  of  tunnel   I 
now  in  Sim  ft     It  is  planned  t"  drive  fr 

trlet.      N'i 
TUOLUMNE      B 

0 

At    compa 

ti    properties   .■ 

sol;  1 1|      P.l  m 

1 

opment     during 
stations, 

nulng  In  company's  pi 
an  ICOND  \    i  Butti         i  hi     I. 

"  I"      Under  lent 

■ 

■ 
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NEVADA 
Clark.  County 
RIO  CASINO  (Searchlight)— Sinking  main  shaft 
300  ft.  to  750-ft.   level   to  develop   additional  ore- 
bodies.        Sixteen      men      employed      underground, 
ttiree  shifts.     Walter  W.   Wishon,  manager. 

Esmeralda  County 

MERGER  MIXES  (Goldfleld)— Crosscutting  from 
east  shale  contact  drift,  to  south  oil  1,170-ft. 
level  si.  Eves  claim. 

BLUE  BULL  (Goldfleld)  —  On  700-ft.  level  at 
point  about  700  ft.  easterly  from  si:  ft  encountered 
new  vein  of  encouraging  character, 

JUMBO  JUNIOR  (Goldfleld)— On  880-ft  level 
drift  has  progressed  60  ft.  in  vein  yielding  as- 
says up  to  $30  per  ton.  Winze  has  been  started 
showing  improved  conditions. 

GOLDFIELD  CONSOLIDATED  (Goldfleld)— In 
September  total  production  25, Sou  tons;  net  real- 
ization. $16,072.  Total  mining  expense,  $2  55  ; 
milling.  $2.12;  total  net  costs,   $5. S3   per  ton. 

KEWANAS  (Goldfleld)— Recent  report  states  op- 
erations on  840-ft.  level  have  developed  limited 
tonnage  of  low-grade  ore  amenable  to  flotation 
treatment  Ore  of  shipping  grade  encountered, 
but  "bu.icby"  thus  far 

Humboldt  County 

HUMBOLDT  TUNGSTEN  (Lovelock)— Ore  from 
mine  now  going  to  mill  bins  of  new  7.ri-ton  plant 
at  Toulon.  Plant  erected  by  Steams-Roger  Manu- 
facturing Co.  and  is  practically  completed. 

ROCHESTER  MINES  C"  (Rochester)  -Contract 
for  12.100-ft.  aerial  tram  from  mine  to  mill  let 
to  St.  Louis  firm.  To  be  completed  in  60  days  at 
cost  of  about  $35,000.  Company  estimates  sav- 
ing of  $24,000  pet   year. 

ST.  ANTHONY  MINES  CO.  (Fanning)— On  200- 
ft.  level,  vein  is  7  ft.  wide,  of  slightly  better 
grade  than  at  surface.  On  surface  about  2.000  ft. 
from  present  workings  another  tungsten  vein 
has  been  uncovered,  showing  about  4  ft.  of  ore. 
About  30  men   employed. 

Nye  County 

TONOPAH  ORE  PRODUCTION  for  week  ended 
Oct.  28  was  9,959  tons,  valued  at  $195,202,  com- 
pared with  9.864  tons  for  week  previous.  Pro- 
ducers were:  Tonopah  Belmont,  2,878  tons;  Tono- 
pah  Extension.  2.380;  Tonopah  Mining.  2.250;  Jim 
Butler.  1,150;  West  End,  6"5  ;  Halifax,  215; 
Rescue-Eula,  190 ;  McNamara,  90  ;  miscellaneous, 
125  tons. 

McNAMARA  (Tonopah)— Present  face  shows  6 
ft.  milling  ore;  regular  shipments  being  made  to 
West  End  mill.  Working  through  West  End 
shaft. 

TONOPAH  EXTENSION  (Tonopah)— In  Sep- 
tember mine  and  mill  receipts  were  $146,638; 
current  expenses,  $81,286 ;  operating  profit, 
$65,352. 

WEST  END  (Tonopah)— The  old  Ohio  shaft  on 
California  claim  repaired  to  500-ft.  point.  Is 
about  750  ft.  deep.  Expect  to  resume  sinking  by 
end  of  November. 

TONOPOH  EXTENSION  (Tonopah)— September 
profit  $64,806  from  9,545  dry  tons,  yielding  1,564.76 
oz.  gold  and  170,614  oz,  silver.  Maiu  operations 
are  from  950-ft.  Jevel,  No.  2  shaft,  to  1,510-ft. 
level   Victor  shaft. 

WHITE  CAPS  (Manhattan)— The  west  210-ft. 
level  and  310-ft.  levels  connected  by  raise  in 
ore  averaging  $17  per  ton.  Grading  for  mill 
which  will  be  moved  to  point  near  shaft.  Pre* 
paring  to  sink  shaft  to   435-ft.   level. 

Storey    County 

OPHIR  (Virginia) — Joint  Con.  Virginia  west 
crosscut    advanced    to   441 -ft.    point. 

CON.  VIRGINIA  (Virginia)— Joint  Ophir  west 
crosscut    advanced    to    310-ft.    point. 

ANDES  (Gold  Hill)— Saved  47  cars  of  ore  from 
350  level.  Returns  of  $840  for  September  ship- 
ments to  Selby. 

UNION  CON.  'Virginia)— Extracted  from  2,500 
level  22  cars  of  ore,  averaging  $18.30,  and  47 
cars.  $16.50.  Prospecting  from  2.300  to  2.7011 
levels. 

JACKET  MILL  (Gold  Hill)— Received  420  tons 
or,-  from  surface  dump,  running  mill  three  full 
<l;i\s.  cyanide  plant  also  operating.  Shipped 
bar  of  bullion. 

COMSTOCK  PUMPING  ASSOCIATION  (Vir- 
ginia)— One  of  new  vertical  pumps  installed  be- 
"t  2.700  station  of  Mexlcan-Ophtr  winze. 
Removing  station  pump  from  south  compartment 
preparatory  to  installing  another  vertical  pump. 
Overhauling   other   punvps   of   the   system. 

NEW    MEXICO 
Grant  County 
SANTA    RITA   DEVELOPMENT    (Santa    Rita)— 

W.    II     Weed    ao ices    development    started    by 

diamond  drilling  with  three  drills,  driving  1  000- 
ft,  tunnel  and  active  mining  on  Ruddle  claims. 
Hoist  machinery  placed  and  ore  shipments  ex- 
pected   in.    30    days. 

PENNSYLVANIA 
BETHLEHEM     STEEL      (Bethlehem)— Awarded 

$2,000,000     contract      to      Drav  ,      Contracting      Co  . 

Pittsburgh,  for  erection  four  blast  furnaces,  open- 
hearth  plant,  blooming  and  plate  mills  at  Spar- 
rows   Point.   Md.,    lor   Maryland    Steel    Co     works. 


UTAH 
Beaver   County 

MONTREAL  (Milford)— From  50  to  100  tons 
low  era  tie  copper  ore  produced  daily.  Ore  car- 
ries excess  of  iron,  largely  as  magnetite.  Rail- 
road spur  being  built  to  mouth  of  tunnel.  Prop? 
erty  being  worked  by  Alfred  Frank,  of  Salt  Lake, 
and  John  MacGinnis,  of  Butte. 

Box   Elder  County 

LAKEV1EW  (Saline)— Nine  cars  of  ore  mined 
during  October.  Five  cars  of  lead  ore  and  zinc 
ore  shipped,  and  four  broken  awaiting  shipment. 
/.iiic  averaged  '■'•'>',  anil  lead  between  25  and 
10',.  Twenty  lessees  working.  S.  S.  Arentz, 
manager. 

Juab    County 

TINTIC  SHIPMENTS  for  October  amounted  to 
788  cars.     There  were  22  shippers. 

MAY  DAY  (Eureka)— During  September  6 
cars  shipped,  and  up  to  Oct.  26.  four  cars.  Com- 
pany has  paid  two  dividends  totaling  $40,000  this 
year. 

CENTENNIAL-EUREKA  (Eureka)— Shipments 
being  increased  Week  ended  Oct.  27.  shipments 
amounted  lo  26  cars.  Much  development  being 
done. 

EUREKA  HILL  (Eureka)— Ore  running  high 
in  silver  with  some  copper  and  lead  opened  on 
Pierce-Hardy  lease,  on  what  is  thought  ta>  be 
old  Silver  Gem  vein,  which  in  past  produced'much 

IRON  BLOSSOM  (Silver  City)— Drifting  from 
1,300  level  of  winze  in  north  end  of  property  to 
reach  copper  orebody.  after  which  sinking  in  winze 
to  be  continued.  Siliceous  ore  amounting  to  100 
tons  being  shipped  daily. 

EAGLE  &  BLUE  BELL  (Eureka )— Additional 
connections,  made  recently  between  Eagle  &  Blue 
Bell  and  Victoria  workings,  facilitate  handling 
of  ore  from  latter.  Victoria  section  producing 
about  200  tons  weekly.  W.  Owens,  superintendent. 
Millard.  County 

ANTELOPE  STAR  (Black  Rock)— Property.  9 
mi.  west  of  Black  Rock  on  Millard-Beaver  county 
line,  attracting  attention.  Lead  ore  of  milling 
grade  opened  at  intervals  for  1,800  ft.  along 
strike  ;  higher  grade  portions  in  the  milling  ore. 
Two  different  veins. 

Salt  Lake  County 

SHIPMENTS  FROM  ALTA  for  week  ended  Oct. 
27  were  between  15  and  18  cars  ;  principal  ship- 
pers were  the  South  Hecla  and  Michigan-Utah.  At 
present  there  is  shortage  of  teams.  Supplies  are 
being  brought  up  for  flic  winter  Regular  back 
haul  price  for  freight  has  been  $6  per  ton.  Re- 
cently as  high  as  $10  fiu-  the  9-mi.  haul  has  been 
paid. 

UTAH  COPPER  (Bingham)— Production  for  Oc- 
tober estimated   at   about    21,000,000   lb. 

SOUTH  HECLA  (Altai— Much  ore  broken. 
Mine  bins  full  and  excess  stored  underground. 
George    H.    Watson,    general    manager. 

UTAH  CONSOLIDATED  (Bingham)— Current 
rate  of  production  reported  at  approximately  1.- 
000.000  lb.  copper  a  month,  and  1,500,000  lb. 
lead.  Company  derives  additional  income  from 
8.250  shares  Anaconda   stock. 

PERUVIAN  CONSOLIDATED  (Alfa)— Special 
stockholders'  meeting  called  for  Nov.  20  to  con- 
sider increase  in  capitalization  from  450,000  to 
1.000.000  shares,  par  value  $1.  Company  will 
absorb  former  Miller-Peruvian,  which  was  operat- 
ing Peruvian  property  under  lease.  Adjoins 
South  Hecla  and  Sells  on  southwest. 

CONGER  (Bingham)— Raise  from  the  Montana- 
Bingham's  tunnel  now  up  900  ft.  Still  400  ft. 
to  go  before  connections  will  be  made  with  work- 
ings from  which  ore  is  being  mined.  Raise  started 
in  Bingham  Amalgamated  ground  and  was  driven 
partly  to  demonstrate  apex  of  a  vein,  which  is 
expected  to  connect  witli  old  Conger  slopes;  also 
to  secure  ventilation,  etc.  Copper  ore  beinglmined 
in  old  workings  at  about  200-ft.  depth. 
Summit   County 

PARK  CITY  SHIPMENTS  for  October  amounted 
to  6,321  tons  of  ore  and  t centrates ;  11  shippers. 

THREE  KINGS  (Park  City)— Winze  being  sunk 
below  540-ft.  level  down  nil  ft.  Objective  point 
contact  of  limestone  with  underlying  Ontario 
quartzite.  Ore  makes  on  and  near  this  contact 
in    neighboring   properties. 

DALY  WEST  (Park  City) -Ore  being  mined 
on  1.700-,  1.900-  and  2.000-ft.  levels.  Between 
100  and  125  tons  of  ore  milled  daily.  Some  first- 
class  ore  being  shipped.  Production  for  first  10 
months  of  year  has  been  about  s.ono  tons  of 
ore  and  concentrates. 

SILVER  KING  CONSOLIDATED  (Park  City)  — 
Newly  remodeled  Grasseili  mil]  and  sampler  be- 
ing warmed  up.  Regular  shipments  over  10,200-ft. 
Verial  tramway  to  lie  started  soon,  Tliavnes  Canon 
tunnel  in  800  ft.  Several  hundred  tons  of  ore 
accumulated  awaiting  shipment. 
Tooele  County 

IN  DEEP  CREEK  there  is  much  activity  owing 
to  new  railroad,  on  which  work  has  been  started 
by  the  Utah  Construction  Co.  Five  miles  of 
grading  has  been  done,  and  rails  and  ties  are 
arriving  at  Wendover.  The  Gold  Hill  terminus 
is  to  be  named  Goodwin,  in  honor  of  Judge  Good- 
win, of  Salt  Lake  City,  who  has  long  advocated 
building  a  road  into  this  section. 


CAPELL  salt  (Wendover)— Company,  whose 
property  is  on  Western  Pacific,  120  mi,  south- 
west of  Salt  Lake  City,  is  increasing  capacity. 
Much  of  the  crude  salt  produced  from  the  salt 
beds  carries  90%  sodium  chloride. 

VIRGINIA 
VIRGINIA  SMELTING  (Norfolk)— Secretary  F. 
A.  Eustis  reports  recent  fire  started  at  top  of 
sintering  plant,  where  2.300-volt  electric  power 
wires  seriously  hampered  crew's  efforts  to  extin- 
guish. Before  controlled,  fire  entirely  destroyed 
screening  and  crushing  plant  and  seriously  dam- 
aged sintering  plant.  Plant  operating  under  tem- 
porary arrangements  pending  sintering-plant  re- 
construction bj1  contract ;  hoped  to  complete  by 
Jan.  1. 

WISCONSIN 
Zinc- Lead    District 

WISCONSIN  ZINC  (Platteville)—  Heavy  range 
zinc  ore  proved  by  drill  over  700  ft.  in  length 
on  Calvert  Estate  te  mi.  north  of  Benton.  Com- 
pany's two  tow  producers,  tile  C.  A.  T.  and  Birk- 
beck   making   large   output. 

LINDEN  ZINC  CO.  (Linden)— This  company, 
heretofore  operating  under  lease  the.  Campbell 
Magnetic  Separating  plant  at  Cuba  City,  lias  pur- 
chased the  Cuba  plant  outright ;  has  expended 
$18,000  in  remodeling  the  machinery  equipment. 
Capital  stock  increased  from  $10,200  to  $75,000. 
The  Linden  plant  will  also  be  overhauled,  making 
a  combined  capacity  of  100  tons  of  green  ore 
per  day.  Raw  zinc  concentrates  are  purchased 
from    independent    producers    of    the    district. 

CANADA 
British  Columbia 
STANDARD  SILVER-LEAD  (Silverton)— Strike 
of  3-ft.  clean  lead  orebody  made  in  No.  5  tunnel. 
This  is  third  important  strike  in  last  few  weeks, 
two  strikes  high-grade  lead-silver  ore  made  in 
September  in  upper  tunnels.  Alpha  claim. 

Ontario 

IN  LAKE  OP  THE  "WOODS  DISTRICT  a  test 
mill  run  on  the  Cameron  Island  property  is  •re- 
ported to  have  given  returns  of  $29  per  ton.  about 
62%  of  assay  values.  An  increased  percentage 
said  to  have  been  obtained  by  use  of  converter- 
roaster   invented  by  Aaron  Beam,  of  Denver. 

SHAMROCK  (Cobalt)— Strike  of  high-grade  ore 
made  on  300-ft.   level. 

DOME  (South  Porcupine) — October  production, 
$185,000  from  treatment  of  40.200  tons  of  ore ; 
average  value,  $4.60  per  ton;  working  cost,  $2.69 
per  ton. 

NEWRAY  (Porcupine) — Diamond  drilling  has 
disclosed  vein  12  ft.  wide  at  600-ft.  level.  Core 
assays  are  reported  at  $23.90  to  the  ton.  Three 
veins  found  on  surface  cut  by  diamond  drill. 

INTERNATIONAL  NICKEL  CO.  (Port  .Col- 
borne) — Surveys  for  refinery  completed  and  ex- 
cavation begun  so  as  to  have  the  foundation 
completed  before  freezing  sets  in.  It  is  expected 
to  have  the  plant  ready  for  operation  within  12 
months.  The  plant  will  be  constructed  in  units; 
number  of  employees  at  outset  will  be  about  300. 

"VACUUM  GAS  AND  OIL  CO.  (Thamesvllle)— 
Recently  shipped  three  cars  of  oil  and  has  four 
wells  pumping  and  four  others  which  will  be  in 
operation  about  the  middle  of  November.  Com- 
pany lias  secured  new  leases  in  the  Thamesvllle, 
Brooke.  Kent  and  Elgin  oil  fields  and  in  the 
Tillsonburg,  London  and  Bayham  gas  pools.  Con- 
tract made  with  a  pipe-line  company  to  handle 
gas  output 

HOLLINGER  CONSOLIDATED  (Timmins)—  For 
four  weeks  ended  Oct.  6.  gross  profits  $241,293 
from  49.770  tons  of  ore  ;  average  value,  $0.07  per 
ton  :  working  cost.  $3.86  per  ton  milled.  Mill  ran 
90.5%  of  possible  time.  This  is  the  first  time  that 
the  increased  dividend  has  been  earned  since  the 
merger,  the  deficit  to  date  being  $239,740.  The 
crosscut  from  the  Hollinger  ground  has  reached 
the  Millerton,  and  it  is  announced  that  No.  12  and 
No.  41  veins  are  the  same  body  extending  for 
about  1.000  ft  Central  shaft  is  now  down  to  800- 
ft.  level.  Steel  headframe,  hoisthouse  and  crusher 
station  completed.  New  mill  nearly  closed  in  and 
first  unit  is  expected  to  be  ready  in  March. 

CUBA 
CANDIDA  (Los  Acostas)— This  Pinar  del  Rio 
copper  mine  recently  shipped  a  cargo  of  1,100  tons 
of  high-grade  ore  to  the  United  States  on  the 
Norwegian  steamer  "Imperator."  making  a  total 
of  about  3..000  tons  from  this  one  orebody. 

OOSTA    RICA 
MILLION-ACRE  OIL  TRACT  optioned  by'  Wash- 
ington   S.    Valentine    of    17    Battery   Place,   New 
York,   for  American   syndicate. 

CHOSEN 
ORIENTAL  CONSOLIDATED  CUnsan)— Cable 
•estimate.  October  cleanup  $121,200.  Details  of 
September  bullion  yield  were  :  Tabowie  mill.  $25,- 
869:  Taraeol  mill.  $25,308;  Maibong  mill.  $10,640; 
Taracol  cyanide  plant,  $40,221:  Maibong  tube-mill 
plant.  $3,606:  total.  $123. S36;  tons  milled.  20.3IM. 
Rainfall  below  normal  and  additional  power  con- 
tracted at  1%C.  per  kw  -hr.  from  Okura  &  Co.  as 
against  regular  price  of  2c.  Cholera,  which  has 
been  raging  in  Japan,  spread  to  Chosen  in  Sep- 
tember, but  is  expected  to  be  checked  by  the  cold 
season.  No  cases  north  of  Seoul  as  yet  and  none 
in  Unsan  district  since  1902. 
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Metal  Markets 

NEW    YORK— Nov.    8.    1916 
An   extraordinarily    large   business,    with    spec- 
tacular  featuri   .    •<        I  n  the"  price 

for  which  advanced  sharplj       G I   business  was 

done  in   lead  and  zinc  lead  al   uncharj 
and   sine  advancing  slightly. 

Copper,  Tin,  Lead  and  Zinc 
Copper    A  very   large   business   was   done,   both 

for  domestic   and   i ign   account,   thi 

of  sales  being  upward  of   125,000, lb.,  without 

any  doubt.  The  demand  was  both  persistent  and 
Insistent.  A  good  many  buyers  had  manifestly 
overstayed  their  market  and  had  been  compelled 
finally  to  buy  on  the  best  terms  they  could  get 
This  was  exhibited  in  the  demand  for  earlj  cop 
per.  but  producers  could  nnt  furnish  much  of  that 
iii  view  of  the  scarcity  of  their  supplii  lanu 
ary  copper,  and  indeed  copper  for  delivery  during 

the    first    quarter   of    1917,   has    now    1 me    very 

tight.  During  the  last  week  a  large  business  was 
done  for  first-quarter  and  second-quartet  deliver; 
the  major  market  covering  both   of  those   periods. 

Some     business    for    the    second    half    Of     1917     was 

done,  but  nowhere  near  so  much  as  in  the  previous 

Week 

Prices  rose  right  from  the  beginning  and  ex- 
hibited wide  variations  for  same  delivery,  not  only 
between  different  times  of  the  day,  but  also  be- 
tween different  offices  at  the  same  time.  Monday 
was  especially  a  big  and  excited  day.  On  that 
day  the  supply  of  first-quarter  copper  became 
practically  cleaned  out,  and  the  price  advanced 
to  29c  ,  it.  at  the  close  Sales  of  November- 
December  copper  were  made  at  30c.  in  consider- 
able quantity  :  i.e.,  several  hundred  tons.  At 
the  close  of  the  week.  Xovember-Heeember  was 
about  30c;  January,  29a,lC. ;  first-quarter,  29<g 
2'.n_-e  :  second-quarter,  iS^ti-'Hc,  all  regular 
terms 

Copper  Exports  from  Atlantic  ports  in  October 
were  32,975  gross  tons. 

Copper  Sheets,  the  base  juice  is  nominally 
r,7i..o,  for  hot  rolled  and  :iS':(  tor  .old  rolled. 
Prompt  deliveries  command  toll.  Wire  is  stronger. 
iV&c.  nominal. 

Tin — A  small  hut  steady  business  was  done.  At 
the  beginning  of  the  week  spot  was  11 V  :  fu- 
tures,  4.n;<ic  ;  at  the  close,  spot.   42%c. ;  futures, 

II     TC 

Visible  Stocks  of  Tin  Oct.  31  were:  London. 
7,375;  Holbnd-Bauka  and  Billiton,  2.1H4  ;  Tinted 
States.  7,840;  total,  17,415  gross  tons.  Tins  is 
an  increase  of  1.22H  tons  during  October;  and  of 
4,261    tons  over   Oct.   31    last   year. 

Tin  Exports  of  the  Federated  Malay  States  in 
September  were  .1,636  gross  tons;  for  the  nine 
months  ended  Sept.  30  they  were  32,610  tons, 
being  2,230  tons  less  than  in  1915,  and   1,088  tons 

less    than    ill    1914. 

Lead-»-This  market   was  quiet    and   firm       some 

In;: ilers    were     placed     and     the     aggregate     of 

business  was  probably  a  little  larger  •  w 

previous  week.  Can. oli  w  s  l"i  I  oi  buyer 
Some  Russian  orders  for  shipment   ti    \  B 

were    placed    and    more    are    said    to    in     pi i 

The   price  quoted  for  lead  at  Pacific   Coast   ports 


ge   business  in  high 

of  which  is    still    quoted    at    about 


Spelter— A    small    business    in    common      pelter 
was    done    at    advancing    prices.      A    considerable 
business    in    brass    special    at    about    10% 
reported,   and  there 
grade,  the  pri 
15c. 

Zinc    Sheets— The   base   price    has   not    changed 
from  that   quoted  last   week,  the  quotatl 
Slil  per  1  no  lb.,  f.o.b.  Peru.  111.,  less  s',    discount. 

Other  Metals 

Aluminum— The    demand    continues    strong    and 
supplies   show   !,.     i.  .■■. 

last    week.    64%@66c.    per   lb.    for    Xo.    1    ingots. 
New   York. 

Antimony— Spot    was    quoted     al     I 
but  one  of  the   largest  interests   mole    no 
sell   at    less   than    13%c.    for   future   di  li'  ' 

general,  the  market  for  futures  was  rather  firmer 

Imports  of  ore.  matte,  etc  .  containing   1.226. Inn 
Ih.    of    antimony    from    Alaska    durin( 
months  ended  Aug.  31  are  reported  by  tl 
ment  of  Commerce 

Quicksilver— Firm  at  $S0.     Stocks  in  New  York 
reported   small.     San   Fi.m  i,   by   tele 

graph,    $75@76,   market    very   dull. 

Minor   Metals— Current   quotations   for   Bismuth 
.ire   $3.15(5)3.30   per   lb..   New-    York— Cadmium    is 
quoted  at  $1  30(g  1.50  per  IK— Cerium,  i 
is  sold  at   $8(5  9   per   lb—  Cobalt   Metal   is  quoted 


ai   - 1   ; .  net   lb     Magnesium 

Selenium 
■  ,    up   to   $5  pi 
..i   ordi  ■ 

Gold,  Silver  and  Platinum 

NEW    YORK— Nov.    8 
Gold   Impoi  i  •   ai    Mew    l'ork    rroi     Ottawa    have 

bl    I     II  .11       pi     IN  led        fOl  II.  ■  . 

Gold   in   the   United   States    Not      i         estimated 

I.        i  I,,       Ti  .  .i    in  >,       |i.  |.  i    mi, -in      .is     rollOWS  :      Held 

against    gold    certificates    itandlng,    (1,770,202, 

919  ;  in  Treasurj 

$2,700,136,976      Th 

.  i    Not     i   oi    la 

Silver  has  rapidly  advanced  owing  to  an  Im- 
provement   in    the    Eastern    Exchanges 

ported    thai    consldi  has    been    d 

bj    both  India  and  China.     Men  i        ... 

'     lew     lilonllis     may     oee.isioli     purchases 

in  quantity  to  replaci  thi  depleted  metal  in  thai 
country. 

Coined    Silver    in    the    United    States    s- 

I  Tin ill.  d  I"  the  I  riMSlin  II.  partmi  Bl  as  billows  : 
Standard  dollars.  $:.'1S. 270,319  ;  subsidiary  coins, 
f.iee     value.     S  I  ST.IT'  ..7  1  •',  ;    lol.il.     $7  17,966,0  15         0 

the  dollars.  $470,021,918  are  held  against  silver 
certificates  outstanding. 

Platinum  Market  again  stronger;  quoted  al 
$95@  lull.  The  jewelry  trade  continues  to  use 
considerable  quantities. 

Palladium— Quoted  al  $7".  per  oz. 

Zinc   and  Lead  Ore  Markets 

Platteville.  Wis..  Nov.  4 — Quotations  ol  the  dis- 
trict are  a. ding  to  the  following   figun 

j, rice  per  2,000  lb  ton  for  material  ass. 
zinc  is  $7n  for  premium  ore  down  to 
medium    grade    ores.       For    mm  ,  i 

lead  the  base   price   per   2, Ih 

Shipments  tor  the   week   were   2 

,,,,..  77  tons  ol   bad  ore,  and  828  tons  of  sulphur 
i    ,   the  yeai ,  to  date,  thi   figures  are,  109,403 
ions    of    zinc    ore,    3,725    tons    of    lead    i 
27,034   tuns   of  sulphur  ore      Shipped  during  the 
week  to  separating  plants,  4,462  tons  ol 

Joplin.   Mo..   Nov.  4     Price  quotation 
lb  :  Blende,  high.  $81.60;  60%  zinc,  premium  ore, 
$80  ;    medium    gi.nl.  -.    S7'a  t  72  ;    b.w.    *7»        t'ala- 

.•II,.-.    all    glades    of    zinc,    s, 

Lead,   high  puce.   $87.50;   basi 
ogi    selling    price,   all   grades   ol    lead,   $84.14   per 

Shipments    of   the    week:    Blende,    6,7 

calamine,   2, INI",    tons:   lead.    1.356    tons.      Value,   all 

ores   the    week,    $672,680;   -II    weel 

The    i"  "It  '    place    of    blende    assumed 

spurt  awhile  on  Friday  afternoon,  with 
tionally  strong  demand  at  advancing  prlc 

nighl     h  id     quieted     down     and    several     la, 

been  withdrawn  from  the  marl 

with   over    16  d   bids  of 

0    and 
advance   was  so  rapid  and  the   buyers  out  of  the 
market    before   the   fad    was   full      ' 
,,,, ,    knowing  the   situation   wen 
tonight    oi    ssj   „,    i„    ssr.,    ol    which    there    is    no 
j..,  ,.   i.oi    rumor      Li  ad   del  ]  atlng  now 

.  9  almost  every  week,  with  a 
general  upward  tendency.  American  Zinc,  since 
acquiring   the   Granby    lead 

the    Eagle-Plcher  company 
The   low   stage   ■  ues  a  depression 

d  at  ion. 


oi   the 


Iron  Trade   I 

NEW    YORK— Nov.    H 


Other  Ores 


in   tie    , 

PITTSBURGH— Nov.    7 
Southern   Iron   i 


ling 

4  7569 
4  7569 

2 
3 
4 

New  Lon- 

7 

8  4  7569 

New  York  run  I 

ailver,  099  fine.     London    , 
troy  ounce  ol  b& 


HUI.Y  PRICES  OF  METALS  IN  NI  u   YORK 


<  loppei 

Tin 

I -fad 

Zinc 

N  Y 

27) 

6.90 

101 

7 

m  28 

4H 

7  00 

:y, 

3 

411 

7  00 

(3.6  92 

-'7. 

6  87) 

4 

42| 

7  00 

27: 

6  87) 

0 

6 

42! 

7  00 

1 

28) 

6  90 

101 

7  mi 

nil 


age  markets  b.r  copper,  lead,  spelter  and  til 
wholesale  contra,  I  - 
trad.-  as  mad 

bo  in. Tal-.  redui 

I  -ling  delivery   I 

on  "regular  ten 

price  of  •  ! 

i   100  lb, 
b,    111  cents. 
I  HON 


Manganese  Ore     B 
,,re  was  quoted  in  this  column   I 

llvered  al   tidewater  ports,  when 

i.  nded.      This    wei  k    we    I te   60c. 

Imports    Included 

from   Liver] 1  al   Baltimore. 

Tungsten   Ore     Business  continued   i 
Si7    per    unit    being    paid    for    pr i 

.. 
still   pending.      Arrivals  during   the    la   I    week  were 

Perro-tungslen 
ei    lb. 
Molybdenum    Ore     Prompt 
hard   to    obtain       We    quo! 
m   3        Perromolybdenum    i  M    per    ">• 

Antimony    Ore     I  miry,   hut   little 

has     been     obtainable  St.,  I     of     high 

■    ,i        Id  at  J  unit. 


Tin 

2 

4 
6 
7 

124 
124 

124 

110 
110 

143 

143 

I4>) 

183) 

I84j 

- 

30| 
30J 

■ 
■ 

I   (on  <if   2.240  !: 

■ 
Stirling  per  2.240  Ih  .  wit! 
■ 
reckoning  ♦.80. 

I   -    :    £40    -  8.57c:   £60    - 
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1  the  Iron-  and  steel-pipe  mills  advanced  lap 
welded  pipe  one  point,  or  ibout  >-'  a  ton,  whll 
steel  boiler  tubes  were  advanced  two  points. 


On 


Nov.    6,    wi 
making   nai 

and  Tin  PI 

the  half  ye 

The 


oducts  were  advanced  $3  a  ton, 
12.85,  base.  The  American  Sheet 
bas  withdrawn  from  the  market 
ir.'  practically  sold  up  for 
Its  tinplate  price  had  been  $5.75 
of  enough  to  go  around  and  some 
rs  have  bid  independents  $6  25 
material,  although  independents 
,ular  customers  at  $6. 
Steel  Co.  produced  970.000  gross 
tons  of  steel  ingots  in  October,  a  new  month's 
record,  and  many  other  mills  broke  records.  Seri- 
ous fears  are  entertained  that  car  shortages  may 
curtail  steel  output  in  the  next  couple  of  months. 
Since  Sept.  1.  about  .MVOtKi  Height  cars  have  been 
ordered,  equal  to  2%  of  the  number  in  service 
Deliveries  would  run  to  next  October  if  the  steel 
were  furnished  in  regular  course,  but  in  the  event 
of  more  serious  car  shortages  the  mills  may  give 
the  steel  precedence  over  other  business,  excepting 
that  of  the  Government. 

Fears  of  an  iron-ore  shortage  are  now  removed, 
as  the  movement  down  the  Lakes  to  Nov.  1,  with 
prospects  of  4.500,000  tons  in  November  and 
1,500,000  tons  by  all-rail,  promises  64,000,000 
tons  for  the'season.  There  is  very  serious  danger 
of  pig  iron  production  being  curtailed  by  shortage 
of  coke  or  of  cars. 

Pig  Iron — The  market  advances  as  soon  as  a 
few  sales  have  been  made  at  a  given  price,  and 
following  the   advance   of  $2    a    ton   in   all   grades 


Alaska.  Gold  M 

Alaska  Juneau 

Am.Sm.&Ref  .com 
Am.  Sm.  &  Ref.,  pt, 
Am.  Pm.  Sec,  pf.  A 
Am.  Sm.  Sec.pt.  B. 

Am.  Zinc 

Am.  Zinc,  pf 


Colt*. Fuel  &  Iron. 
i  inicibli      steel  . 

Dome  Mines  . 


( ireene  <  anama  . 

Homes  take 

Inspiration  Con. . 

International  Nickel 

Kennecott     . 
Fackauanna  Steel 
i  Copper  .  .  . 


Ontario  Mm. 
Quit  ksilver 
Quicksilver,  ] 
Rav  Con  ... 
RepublicF&S 
Republii 


I   rah  '  '"Wit 


ke  famine 
inv  inquiry 
$28@28.50  ; 

malleable, 
valley 


re    ported 

and  other  grades  $1.  A  consumer  ot  bessemer 
wanted  3,000  tons  got  1,500  tons  at  $26  .n^ 
mediately  paid  $27  to  other  sellers  for  1,000 

and    300    tons    respectively,    -in.  ■     w  hen    odd 

have    sold    at    $28.50.      Doubtless    there    is    u 

capacity  to  the  middle  of  next  year  but  prod 

are    unwilling    to    sell,     seeing    they    can    secure 

higher  prices  and  being 

and  car  shortages.     Ther 

for  second  half.     We  quoi 

basic,     $23@24 ;     foundi 

$23.50(^24.50;    forge,    $2 

furnaces,   95c.   higher,   delivered  Pittsburgh.     Low 

phosphorus,  0.035%.  bas  sold  at  $40.  furnace. 

Steel— Tt  is  reported  on  good  authority  that  the 
leading  sheet  producer  in  England,  itself  a  pro- 
ducer of  steel  but  being  "controlled."  recently 
bought  25,000  tons  of  bessemer  sheet  bars  at  $4»l. 
f.o.b.  Youngstown,  and  about  10,000  tons  of  sheets. 
The  market  is  strong  at  $50  f«>r  billets  and  $52 
for  sheet  bars,  with  no  regular  offerings.  Rods 
are  $60@65  and  ordinary   forging  billets   $701/75. 

IRON    ORE 

Shipments  of  Lake  Ore  continue  heavy,  in  spite 
of  bad  weather,  Shipments  from  Lake  Erie  docks 
to  furnaces  have  been  much  delayed  by  short 
supply  of  cars. 


p    $2    more       N.  Y.   CURBt        Nov. 


Buffalo  Mines.  .  . 

Butte  A:  N.  Y 

Butte  C    &  Z 

<  aleilonia 

Can.  Cop.  Corpn 


Cerro  de  Pasco. . . . 
Con.  Ariz.  Sm 
Con.  Coppenriiin's 


Con.  Nev.-Utan 

Crvsial  Cop 

Firsi  Xat.  Cop. .. 


Florence 

Goldfleld  Con 

Goldneld  Merger. 
Granite 

Heels  Min    .   . 
Howe  Sound     . 

Jerome  Verde 

Joplin  Ore  &  Spel. 


Mother  Lode. 
Nevada  Hills 
N.  Y.  A-  Hond..  . 

Nipissing  Mines. 


Ferroalloys 


Standard  S.  L. 

Stewart 

Success 

Tonopah 


Ferrovandium  exports  from  the  United  States 
eight  months  ended  Aug.  31  were  1,062,932  lb., 
which  is  220,667  lb.  more  than  for  the  entire 
year    1915. 

Ferrosilicon,  50%  is  quoted  at  $98@100  per  ton 
at  mill.  Bessemer  ferrosilicon  is  from  $33  for 
10%  up  to  $43  for  16%  at  mill. 


Ferromanganese—  The  market  is  quiet  at  $1G5 
for  domestic  and  $164  for  imported,  on  contract, 
with  prompt  at  the  same   level. 


Tonopah  Ex 

Tril.ullion 

United  Zinc 

White  Knob,  pf.. 


Best  &  Belcher 

Bullion 

Caledonia 

challenge  Con.. 


Coke 


Con  Virginia. .  . . 
Gould  A-  Curry... 
Hale  A-  Norcross 
Jacket-Or.  Pt 

Mexican    


Connellsville — The  market  has  stiffened  further. 
with  spot  furnace  bringing  $7.50 @8,  while  spot 
foundry  is  $90)10,  and  shipped  chiefly  in  hopper 
cars.  Production  cannot  be  increased,  owing  to 
car  and  labor  shortage  while  demand  is  heavier, 
regular  furnaces  requiring  more  on  contract  while 
there  is  demand  from  removed  points,  copper  pro- 
ducers in  the  northwest  being  out  for  large  ton- 
nages of  prompt.  A  contract  for  15,000  tons  a 
month  of  furnace  coke  over  first  half  has  been 
closed  at  about  $4. 

Chemicals 

NEW    YORK— Nov.    8 


Arsenic— Business  is  fair,  supplies  better  and 
prices  steady  at  *6 1/6.25  per  100  lb.,  according 
to  size  of  order. 

Copper  Sulphate  -Business  quiet.  Prices,  $10.50 
(511.25  per  100  lb.,  according  to  size  and  terms 
of  order. 

Nitrate  of  Soda — Demand  continues  fair.  Prices 
a  little  soft  at  $2.90  per  100  lb.  for  both  spot  and 
futures. 


Overman 

Savage 

Seg  Belcher. 
Sierra  Xevad 
Union  Con.  . 
Utah  Con.. . 
Belmont . 


Jim  Butler 

MacXamara 

Mlduav 

Mont  -Tonopah. 


West  End  Con. 

Atlanta 

Booth 


.luiul'M  |.  ,.t<  i-.n.ri 
Hound  Mountain 


United  Fastem. 


vti\  enl  are 

Ahmrek 

Almoin  ah 

Allouez    

Ariz.  Com.,  ctfs.  .  . 
Bonanza 
Butte-Ballaklava 
Calumet  &  Ariz.    . 
i  'aiuiiiet  a-  Hecla.. 

t  'eiiTennial 

(  upper  Range.  .  . 
Dal'.    WW! 

East  Butte 

Franklin    

Granby 


Indiana 

Island  (  r'k.  coin 
Island  Cr'k,  pfd. 


Keweenaw 

Fake     

La  Salle 

Valley. 


Mass. 

Mavflower 

Michigan 

Mohawk 

New  Arcadian. 

New  Idria 

North  Butte... 

North  Lake 

Ojibway 

Old  Colony... . 
Old  Dominion 

I  -.  :  ■ 

Quincy 


Ma 


.  Fe. 


Shannon. 
Shat  tuck-Ariz. 
So.  Fake 

So.  Utah 

Superior. 


Superior  &  Bost. 


BOSTON  CF'RB*  Nc 


i  Fly 


lonf 
Bint.- A-  Fon'n  Dev 

Calaveras 

i  alumet-Corbin. . . 

Chief  Con 

Cortez 

(  rown  Reserve...  . 

1  'axis-Dalv 

1  a-le  A  Blue  Bell 

Honk-hron  i  opper 
Iron  Cap  Cop  .  pf. 
Mexican  Metals  . 
Mines  nf  America 
Mi'javc  Tunusten 


New  Baltic  .. 
New  Cornelia. 
Ohio  Copper. . 


IF 


SALT  LAKE' 


Big    1  our    .  . 

Bkfk  .lack 

Cardiff 

i  "loradn  Mining 


Gold  Cham  . 
Grand  Central. 
Iron  Blossom. . 
Lower  Mammol 

May  Day 

Opohongo. 


Prince  Con 
Seven  Troughs  . 
Silver-King  <  oal'i 
Silver  King  Con. 

Sioux  Con 

Bo,  Hecla 

Fnele  Sam 

Will.ert 

Yankee 


TORONTO* 


Beaver  Con 

chambers  Ferland 

coniairas 

La  Rose 

Peterson  Lake.  .  .  . 
Rieht  of  Way 


Temiskaming. 
Wettlaufer-For 
Dome  Exten. ... 

Dome  Lake 

Foley  O'Brien... 
HolHnger 


Jupite 


West  Dome. 


STOCK  QUOTATIONS— Continued 

COLO.  SPRINGS  Nov.     6 

ILOXDOX                   Oct.  19 

Doctor  Jack  Pot. .  . 
Elkton  Con 

.09 
.10 
.40 
.03 
.04 
2.42 
.60 
23 
.05 
.30 
1.93 
1   60 

Alaska  Mexican 
Alaska  Ire  dwell 
Burma  Corp 
Cam  &  Motor... 
lamp  Bird 

EI  or.. 

Esperanza 

Mexico  Mines. . . 

Willi,  pfd 

i  iroville 

Santa     Gert'dis 

Tomboy 

£0  !  eOd 

2    17      0 

Findlav 

Golil  sovereign 

Golden  Cycle 

Granite 

Isabella  

0   11      9 
0     7     6 
0     8     9 
0  10     9 
3  17     6 

Mary  McKinney.. 

Portland 

Vindicator 

0  16     9 

0  11     0 

1  1     u 

'  Bid  prices,     t  Closing  prices.     J  Last  Quotations. 


MONTHLY    AVERAGE   PRICES   OF   METALS 


56  572  4s   855 

57  .-.mi  is  477 


1916       1914   1    1915 


January.  . 
February. 
March.    .  . 
April 
May 

June  

July 

August 


Dec 49.375  54  971    22.900  26.373 

Y'ear |a4  S11I49.6S4I I25.3i4l23.675l 


New  York 

London 

1  llectrolytic 

Standard 

Electrolytic 

1915  |   1916 

1915  1 

1916 

1915 

1916 

13.64124.008160  756| 

88    os;; 

65  719 

116    107 

Feb    . .  . 

it  394  Jo  4411  oi   kit  1 

133    li',7 

1  1   7s7  26  :tiu  '-,o    \::  1 

136    IHHI 

April 

11.    sll  .'7    so.'.  7-,    

137      iso 

May  . . . 

1-    506  28    625  "7    . 

152    7,22 

July    ... 

Is  7'"',  j.;  si-,.-,  7,,  0 

01     too    125     Mill 

Aug. . .  . 

ir,  041  .',,   ijii  ■  -  1  , 

Sept  . 

Oct 

Is   1,2,                     ,  ,     ,  II 

93    273 

Dec 

20   133| |S0.773|. 

100.430| 

Year.. 

17.2751 I72.532I 1 |. 

New 

York 

London 

1915 

1916 

1915 

1916 

January 

34  260 

37   415 

Is    420 
47    ss4 
.is    700 
40    2ss 
37    423 

34  3s,l 
33    127, 
33   oso 
30  224 

35  770 

41  S25 

42  717 

50  711 

51  2311 

40  125 
42    231 

3s    7,111 
3S    7,l',7, 
3S    s.l! 

41  241 

1  -,,',   7,7,11 
176   027. 
lso    141 

166  227, 
162    677, 
11,7    636 

167  llsll 

17.1  4411 

17.2  627, 
17,1    7,7,4 
167    670 
167   000 

175   54S 

June            

July           

179   466 

16s    37,7 

September 

October 

November 

December 

171  345 
179.307 

Av.  year 

38    590 

11.3  960 

|     New  Y'ork 

si    Louis 

London 

Lead          ,9,5 

1916 

1915 

1916 

1915  |   1916 

January 3.729 

February....    3.827 
March   ....     4  053 

April 4.221 

May       .           4  274 
June      .    .  .     5 .  932 
July         ...     5.659 

August 1   4  656 

September.      4  610 
October  .        4.600 
November..     5    155 
December. .    5 .  355 

5.921 

6  246 

7  136 
7  630 
7    463 
6   936 
6   352 
6   244 
6.  Sill 
7.000 

3    74s 
3.718 

3  997 

4  142 

4  182 
7,   836 

5  531 
4    .52(1 
4    490 
4    499 
7,    1,7s 
7,    266 

5  s26 

6  164 

,.'  li'l'l 

6.898 

IS. 606 

19    122 

21     SS3 

21    946 
23    151 

23   994 
26    27S 
2S    S07 

31.167 

31    9SS 
34    440 

31  oil 

2s    137 

29  734 

30  7S6 
30  716 

Y"ear '  4.673 

4  567 

22  917 

New  York 

St.  Louis 

London 

Spelter 

1917, 

1916 

1915   |    1916 

1915 

1916 

6    3S6 

Hi   915 

6.211  16.745 

30  844 

89  810 

s     130 

Is    120 

S. 255  18.260 

39    S19 

97   762 

S   541 

16.846 

S  360  16  676 

44    141 

95  04S 

10  012 

16.695    9  837116  5251  49  88S 

99   07,6 

Mav  .    . 

14    7sl   14    276  14    l.lil   1  1     llli'.l    6s    1(1(1 

21    2IIS  11    77,'    '1    11    -           '■--■    '■  n    614 

19    026      s    927,    Is    s            s    77,7,      97    250 

13    440     s   9911  1  ;    270     s    s20     1.7    s41 

12   son 

9.829  12    5961    9    67.9     66   536 

15   962 

15.792  .  .               ss  409 

Dec 

15   391 

. .  .|15.22l|.  . .     .    |   S9.4O0 

Year... 

13   230 

.  .  .'13.O54I '   67.553 

Pig  Iron, 

loss.oner: 

Basict 

No.  2 

Foundry 

Pitts. 

1915 

1916 

1915 

1916 

1915 

1916 

January     . . 
February.... 

March 

April 

May 

June 

July 

August..   . 
September. 
October  . 
November.. 
December. . 

S14.59 

14    7,7, 
14    7,7, 
14    55 
14    61 
14    70 
14.94 
16   111 
16   86 

16  97, 

17  7,7 
19.97 

S21    60 
21  .16 
21    si 
21    65 
21    7s 
21    95 
21    95 

21  95 

22  ss 
24    61 

S13    47, 
13    45 
13    45 
13     17. 
13    60 
13   1.7 
13  91 
17,    31 
15   95 

15  96 

16  47 
18.44 

Sis  7S 
is   93 
19  20 
Is  95 
19.11 
is    ,,:, 
IS    97, 
is    97. 
19    58 
21.26 

sl3  90 
13  90 
13   97, 
13   95 
13    S3 
13  77 

13  6S 

14  75 

15  70 
15   so 
17   20 
is  95 

119   70 

19   51 
19.45 
19  45 
19.58 
19   34 
19   20 
19    25 
19    7.3 
21.51 

Year 

SI 5   S2 

S14   76 

S14  95 

\  As  reported  by  \V.  P.  Snyder  &  Co. 
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Tlhe  M©r©€©clhs\  amid  Casapi 
isiipJcfts  Sim  Peim 


A 


Bt  Joseph  T.  Singewald,  Jr.  LeEos  Miim.i:* 


SYNOPSIS — The  Morococha  and  Casapalca  dis- 
tricts are  in  the  the  Department  of  Junin,  Peru, 
and  have  both  responded  to  the  stimulus  of  Amer- 
ican capital.     The  mines  .produce  copper,  silver 

and  zinc.  The  prim  ipal  mines  are  operated  by  the 
Cerro  de  Pasco  and  the-Backus  &  Johnston  com- 
panies, but  there  are  other  independent  mines  that 
are  producing.     The  district  is  in  high   country, 

reaching  at  times  over  15,000  ft.,  and  tlie  orrbodies 
are  of  diverse  character.  The  individual  features 
of  the  mines  are  described. 

There  are  two  old  mining  districts  in  the  Department  of 
Juriin,  Peru,  near  the  summit  of  the  Cordillera  Occidental 
and  close  to  the  Oroya  railroad,  that  under  the  stimulus 
of  American  capital  have  developed  considerable  activity 


Qown  as  the  Oroya  railroad.    It  h  co 
Hint  line  .11  Ticlio,  the  h  on  on  the  w 

of  the  divide,  by  a  branch  line  9  mi.  in  length  thai 

the  divide  a1  an  elevati E  15,865  ft.  and  then  < 

to  the  I"",  n  of   Morococha  to  an  elevation  of  I 
This  branch  enjoys  the  distinction  of  being  the  highest 
railroad  in  the  world  and  is  ."»1  Ft.  higher  than  ite 
competitor,   the    Potosi    branch   of   the   Antofa 
Bolivia  l;  .        Bi  time  it  affords  the 

most  ma  rom  a  railroad 

anywhere  in  the  A  ing  that  of  the  main  line 

in  ruggedness  and  excelling  it  in  the  magnificence  of  the 
glaciers  thai  seem  to  be  hardly  a  :  row  from  the 

car  windows.     It  is  166  km.  by  rail  from  Lima  1 
cocha. 

Morococha  is  one  of  the  old  mining  districts  • 
and  in  it-;  earlier  history  furnished  argentiferous  lead  ores 


VIEW  OF  MOROCOCHA  MINES  FROM   CHfKIUICA 
MINE 

during  the  last  few  years  and  become  really  important 
producers.  These  are  the  Morococha  districl  on  the  easl 
side  of  the  divide,  and  the  Casapalca  districl  on  the  west. 

Practically  nothing  of  a  d<  nature  has 

been  published  about  them  in  recenl  mining  literature, 
and  it  is  the  purpose  of  this  it  in- 

formation. 

The   Morococha    Di 

The  Morococha  district  I1  de  of  the 

Cordillera  Occidental  in  the  Departmenl  <>t  Junin,  a 
short  distance  to  the  north  of  the  Perrocarril  Central  del 

•Associate  in  economic  geology,  Johns  Hopkins  University, 

Baltimore,    Md. 

tProfessor  of  geology.  Lehigh  University,  South  Bethlehem. 
Penn. 


CHURRUCA   OPENCUT.  SHOWING   OLD  rM'CRGROUND 
WORKINGS 

with  more  or  less  Lrold.     After  the  h 

tablished,  there  was  hut  little  activity  in  the  dis- 
trict until  the  advent  of  L.  Pfliicki  -  n  about 
1850.  I  :  '1  an  amalgamation  and  lixiviation 
plant  at  Tin  tu  and 

trie!  until  1886,  when  the  Monteros  came  in  and 
developments  on  a  large  scale  which  only 
materialized.     They  erected  a  concentrator  belo 
B  traction  of  ai 

railroad  with  the  mines,  but  which  w. 

eompleti 

ad  more  on:  c  than  per  ■ 

n-kecl  in  the 
were  si: 
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mine,  for  use  in  the  Tuetu  plant.  In  that  year  larger- 
scale  operations  were  started  a1  this  mine,  and  from  that 
time  the  district  was  gradually  converted  into  a  copper 
camp,  until  now  the  argentiferous  lead  ores  are  completely 
neglected.  The  district  rivals  Cerro  de  Pasco  as  the  most 
active  and  important  metal-mining  district  in  Peru. 
Two  factors  have  brought  this  about— the  advent  of  the 
railroad  and.  to  an  even  greater  degree,  the  entrance  of 
American  capital  about  ten  years  ago.  The  two  large 
American  mining  companies  in  that  part  of  Peru,  realiz- 
ing the  possibilities  of  the  district,  began  acquiring  the 
various  small  properties  and  consolidating  them  into  lar- 
ger mines  warranting  systematic  and  extensive  develop- 
ment. Both  of  them— the  Cerro  de  Pasco  Mining  Co. 
and  the  Backus  &  Johnston  company—had  their  own 
smelteries  for  treating  the  ores,  that  of  the  former  com- 
pany being  at  Fundicion,  near  Cerro  de  Pasco,  on  the 
company's  railroad,  ISO  km.  by  rail  from  Morococha, 
and  that  of  the  latter  at  Casapalca.  on  the  Oroya  railroad, 
20  km.  distant.  A  third  American  company  to  enter  the 
district  at  this  time  through  the  purchase  of  the  Churruca 
mine  was  the  Peruvian  Mining.  Smelting  and  Refining 
Co.,  controlled  by  the  United  Stages  Smelting,  Refining 
and  Mining  Co.  It  erected  a  smeltery  at  Rio  Blanco  on 
the  Oroya  railroad,  25  km.  below  Casapalca,  which  was 
put  in  blast  in  1908,  but  operated  only  a  short  time.  The 
Churruca  mine  is  now  operated  by  Backus  &  Johnston. 
The  mines  acquired  by  the  Cerro  de  Pasco  Co.  are  now 
owned  by  the  Morococha  Mining  Co.,  which  is  the  largest 
operator  in  the  district. 

The  monthly  production  has  reached  20,000  tons  of  ore 
averaging  about  12  oz.  Ag.  and  10%  Cu.  Most  of  this 
comes  from  the  mines  of  the  Morococha  Mining  Co.  and 
of  the  Backus  &  Johnston  company.  The  remainder 
comes  chiefly  from  the  La  Huillca  and  La  Vieja  mines 
of  the  Soeiedad  Miners  La  Huillca,  a  Peruvian  company, 
and  from  the  Alexandria  mine.  The  ores  from  the  for- 
mer are  treated  at  a  small  customs  plant  on  the  shores  of 
Lake  Huacracoeha,  owned  ami  operated  by  John  Galliver, 
and  those  from  the  latter  at  the  Casapalca  smeltery.  The 
ores  of  the  small  operators,  aggregating  a.  very  small  ton- 
nage, must  be  disposed  of  to  the  three  plants  already 
mentioned. 

The  Geography  and  Geology  of  the  District 

The  district  lies  in  a  nearly  east-west  trending  valley 
with  its  outlet  to  the  east,  though  the  railroad  comes  in 
over  the  divide  from  the  west,  bordered  by  extremely 
rugged  and  high  mountain  ranges;  those  on  the  north 
side  are  covered  by  numerous  glaciers  and  culminate  in 
the  magnificent  pyramidal,  glacier-covered  peak  of  Yana- 
cinga.  In  the  valley  are  three  large  lakes  known  respec- 
tively from  west  to  east  as  Huacracoeha,  Morococha  and 
Huascacocha,  with  elevations  of  15,200,  14,800  and  1  1,- 
300  ft.  The  town  of  Morococha  lies  at  the  south  end  of 
Morococha  Lake,  and  the  active  portion  of  the  district 
centers  about  it.  The  section  of  greatest  activity  lies  be- 
tween Huacracoeha  and  Morococha  Lakes  and  is  com- 
prised within  an  area  roughly  one  mile  square.  Another 
active  area  is  in  the  gulch  opening  into  Mprococha  Lake 
from  the  south  above  the  town. 

The  geology  of  tic  district  has  never  been  worked  out, 
but  it  is  apparent  from  merely  a  hasty  visit  that  it  offers 
many  interesting  problems.  There  are  both  igneous  ami 
sedimentary  rocks  present.     The  sedimentaries  consist  of 


a  great  series  of  limestones  and  quartzites  of  Mesozoic  age, 
in  part,  at  least,  Cretaceous.  Two  kinds  of  igneous  rock 
are  of  importance  in  connection  with  the  orebodies,  wdiich 
formerly  went  under  the  names  of  amlesite  and  green- 
stone, hut  which  have  recently  been  determined  by  Prof. 
C.  P.  Berkey,  of  Columbia  University,  to  be  porphyry 
and  pi'iidotite.  The  ores  occur  in  both  the  sedimentary 
and  igneous  rocks. 

Two  kinds  of  ores  occur  in  the  district — the  silver-lead 
ores,  which  are  not  being  worked,  and  the  more  or  less 
argentiferous  copper  ores  that  provide  the  present  output. 
The  following  description  is  in  reference  to  the  latter 
class  only.  These  ores  average  from  8%  to  10%  copper, 
with  a  silver  content  in  ounces  somewhat  greater  than 
that  figure.  Under  favorable  conditions  ores  running. as 
low  as  .*,','  or  <;','  copper  can  he  worked.  The  average 
copper  content  of  the  ores  of  this  district  is  higher  than 
that  at  Cerro  de  Pasco. 

It.  is  doubtful  whether  any  other  mining  district  of 
equal  area  possesses  such  a  diversity  of  orebodies  as  re- 
gards shape  and  geologic  position  as  does  this  district.  It 
is.  in  fact,  in  these  respects  the  most  interesting  and  varied 
of  the  many  districts  visited  in  Latin  America.  From 
point  of  output,  most  important  are  the  veins  in  the 
porphyry.  Where  these  veins  reach  the  contact  of  por- 
phyry and  peridotite,  if  the  contact  is  steep,  they  rapidly 


VEINS  TERMINATING  IN  "MANTOS" 
At  the  left  is  vein  6,  terminating  at  the  flat  contact  of 
porphyry  and  peridotite.  At  the  right  is  the  termination  of  a 
vein,  in"  the  Isabel  mine,  as  "manto"  against  peridotite  con- 
tact, with  enlargements  along  bedding  planes  on  hanging- 
wall  side 

fray  out,  but  if  relatively  flat,  the  orebody  spreads  along 
the  contact  to  form  the  flat-lying  masses  of  considerable 
horizontal  extent  known  as  mantos.  The  filling  of  the 
veins  usually  consists  of  quartz  and  pyrite  with  enargite 
and  tetrahedrite  as  the  copper  minerals.  The  relative 
abundance  of  the  last  two  minerals  varies  from  vein  to 
vein  am!  even  in  different  stopes  of  the  same  vein.  In 
some  veins  sphalerite  is  a  prominent  constituent. 

The  other  extreme  is  represented  by  veins  entirely  in 
limestone.  These  are  replacement  veins  in  which  replace- 
ment has  been  particularly  prominent  along  certain  hid-. 
causing  local  horizontal  enlargements  which  may  lie  re- 
pented at  several  horizons.  In  some  cases  the  original 
bedding  of  the  limestone  is  preserved  in  the  ore.  The 
ores  of  these  veins  are  characterized  by  the  predominance 
of  chalcopyrite  with  some  bornite  as  the  copper  minerals, 
to  the  subordination  or  almost  complete  absence  of  the 
sulphantimonides  found  so  abundantly  in  the  veins  in 
the  igneous  rock.  The  principal  filling  is  quartz  and 
pyrite  with  a  little  sphalerite  and  galena. 

A  closely  allied  type  is  represented  by  replacement 
veins  in  limestone  of  the  same  nature  as  the  preceding, 
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but  which  are  terminated  by  a  greal  manto  ai  the  contad 
of  the  limestone  with  overlying  peridotite.  A  fourth 
type  is  that  of  manio-like  replacements  in  limestone  lying 
ujinii  a  foot  wall  of  igneous  rock  which  is  cu1  by  narrow 
veins  with  the  same  Riling  as  the  manto.  The  Guiller- 
niina   mine  belonging  to  this   type   supplies   rich 

ores  characterized  by  the  presei >f  rhodonite  and  rhodo- 

chrosite.  Still  another  type  is  illustrated  bj  the  Chur- 
ruca  mine,  which  seems  to  be  an  irregular  replacement 
in  limestone.  The  chief  copper  mineral  is  chalcopyrite. 
Judging  from  the  mines  visited,  chalcopyrite  is  more 
characteristic  of  the  ores  in  limestone,  occurring  in  bul 
very  small  quantity  in  those  in  the  igneous  rock.  The 
conditions  of  occurrence  of  enargite  are  almosl  the  oppo- 
site, whereas  tetrahedrite  is  found  abundantly  in  both. 
Pyrite  and  quartz  arc  the  most  abundant  minerals  and 
are  always  present,  while  rhodochrosite  and  rhodonite  are 
local  in  their  occurrence.  Galena  is  no1  verj  abundant 
in  the  copper  ores,  1ml  in  some  of  the  mines  sphalerite  oc- 
curs in  large  quantity. 

Characteristics  of  the  Mines 

In  the  preceding  paragraphs  the  general  characteristics 

of  the  ores  and  ore  deposits  have  been  summarized,  and 

it  is  now  proposed  to  describe  briefly   some  of  the  mor 

important  mines  in  order  to  bring  out  more  clearly  those 


MAP   OF    CENTRAL    PART    OF    MOROCOCHA    DISTRICT, 
SHOWING    PRINCIPAL    MINES 

features.  The  situations  of  the  mines  are  shown  on  the 
accompanying  man.  The  mines  of  the  Morococha  .Min- 
ing Co.  will  be  described  first. 

The  San  Francisco  mine  is  the  most  important  pro- 
ducer of  the  district.  It  is  working  a  system  of  branching 
veins  with  an  east-west  strike  and  variable  dip 
from  60°  N.  to  70  S.  Owing  to  the  inadequai 
the  pumping  facilities  to  handle  all  the  water,  a  number 
of  the  veins  have  been  bulkheaded  and  work  is  con- 
fined to  the  two  most-  important,  known  as  Nos.  I  and  6. 
These  are  worked  through  a  shaft  in  which  level  1  is  at 
the  level  of  Morococha  Lake  and  the  lowest  level,  5,  at 
that  of  the  drainage  tunnel  being  driven  to  unwater  the 
mine  about  400  ft.  lower. 

The  filling  of  vein    !   consists  chieflj    of   pyrite  with 
enargite  and  contain-  bu1  lit!  I  much 

gangue.     The  walls  are  usually  well  defined   with  a  dis- 
tinct parting.    Vein  6  differs  from  vein  1  in  carrying 
enargite  and  more  tetrahedrite. 

At  the  east  end  of  vein  4  is  a  steep  porphyry-perid 
contact  at  which  it  pinches  to  an  unworkable  sti 

which  is  said  to  be  the  usual  experience  at  the  ' 

these  rocks  where  it  is  steep.    Another  body  of  peridotite 


is  i  ncountered  at   the  weal   end  o 

overlies  the  porphyry  with  a  rly  dipping 

terminates  al   tl 
but  in  doing  so  th<  preads  oul  I  hori- 

is  shown  in  A  little  to  the 

,:|-(  of  this  point  the  porphyry  is  cul  by  a  small  peridotite 
dike,  and  while  \]  continuous  arm--  this  dike 

and  has   it-   normal  width  and   filling  de,   it 

consists  onl    i 

Tl  enomena  indicate  thai  the  peridotite  did 

not  fracture  nearly  so  readily  as  the  porphyi 

ons  rising  in  fracture-  in  the  porphyry 
dammed   and   spn  with 

overlying  peridotite. 

The  Natividad  mine  adjoin       ■    -  m  the 

north  and  work-  part  of  the  same  It  is 

owned  jointly   b}    the    Moroi  oi  ha    M  I  d   the 

Backus  &  Johnston  company.  Operations  have  been 
nearly  at  a  Btand  the  unwatering  of  the 

mine  by  the  drainage  tunnel  thai  is  I"  ing  dr 

The  ore  of  the  Guillermina  mine  differs  from  the  real 
of  the  ores  that  are  now  being  worked  in  that  it  i-  i 
tially  silver.  The  highest-grade  ores  consist  of  tetrahe- 
drite associated  with  rhodochrosite  and  '  Quartz 
is  also  a  pn  : 
chalcopyrite  and  pyrite  occur  in  subo:  ounts. 
Where  sphalerite  is  pro  Bilver  values  are  usu- 
ally low. 

Tie  of  flat  lenticular  masses 

having  a  maximum  width  of  3  to   I   ft.,  fori 1  by  the 

replacement  of  ,:'  its  COntacl   with   an   underly- 

ing porphyry.  The  contact  has  a  general  north-south 
strike  and  dip  of  aboul  irneous 

rock  i-  probablj  a  -ill  that  ha-  been  injected  into  the 
limestone  series.     Al  t1  the  foot-wall  porphyry 

has  been  decomposed  to  a     i  material.     The 

effe  ts  of  oxidal  -  ed   in 

the  on 

At  several  place-  narrow  veins  were  seen   in  the  por- 
phyry with  the  same  minerals  thai  the  replacement 
show,  and  at  one  point  such  a  vein  spread  out  at  tie 
tact  into  a  manto  i*  the  limi 

of  this  -on  were  the  channels  by  which  the  mineralizing 
ons  gained  acci  --  to  the  limest 

The  orebodj  at  the  Gertrudis  is  a  replai  i 

linn  st  nts  along  certain  bedding  p 

similar  to   that  i  Ombla  mine,  described   in   more 

detail  farther  on.  The  ore  consists  chiefly  of  pyrite  and 
quartz,  with  chalcopyrite  the  principal  copper  mineral 
and  tetrahedrite  next  in  importance.  A  very  little  sphal- 
erite i-  also 

Mines  of  the  Backus  &  Johnstox  Compantt 

The  mines  which  are  i  worked 

by  the  Backus  &  John-ton  company.    The  It         is  fur- 
nishing th(  The  principal  ore  mineral 
is  tetrahedrite.  with  ehaleo]  d   in   import 
and  enargit                       '"it  small  quantity.     Pyrib 
quartz  are  the  most  abundant  mi: 

a  replacement  vein  in  lime-tune  with  a  si  SO     W. 

and  a   dip  of   55     SW.      Overlying  thi 
■  which  the  vein  terminal 
out  into  a  broad  it.  thick,  the  limit* 

have  mined,  but  which  has  b 
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for  a  distance  of  60  ft.  along-  the  strike  of  the  vein  and 
100  ft.  at  right  angles  to  it.  The  dip  of  the  contact  is 
35°.  To  a  depth  of  about  50  ft,  below  the  man  to  at  inter- 
vals of  about  10  ft.,  there  are  enlargements  of  the  vein 
on  the  hanging-wall  side  through  the  replacement  parallel 
to  the  bedding  of  1-  to  3-ft.  thicknesses  of  limestone  for 
distances  of  as  much  as  30  ft.  away  from  the  vein.  These 
relations,  which  afford  excellent  examples  of  the  effects  of 
the  damming  of  the  mineralizing  solutions  by  the  peri- 
dotite,  are  shown  in  the  right-hand  sketch  on  p.  800. 

The  Ombla  mine  is  working  a  replacement  vein  in 
limestone  with  an  east-west  strike  and  nearly  vertical  dip, 
and  cuts  a  series  of  limestones  with  a  strike  at  right 
angles  and  a  dip  of  40°  to  the  west.  The  vein  has  an 
average  width  of  about  4  ft.,  but  shows  local  enlargements 
resulting  from  a  more  extensive  replacement  of  certain 
beds  of  the  limestone  in  which  the  ore  preserves  distinctly 
the  original  bedding  of  the  rock.  These  enlargements  in- 
clude thicknesses  of  strata  of  10  to  12  ft.,  and  usually 
extend  about  1 5  ft.  beyond  the  walls  of  the  vein ;  some- 
times they  occur  on  one  side  only  and  at  other  times  on 
both  sides  of  the  vein,  and  in  extreme  cases  extend  out  as 
far  as  50  ft.  beyond  the  vein.  The  principal  copper  min- 
eral is  chalcopyrite,  but  some  bornite  is  also  present  here. 
In  addition,  there  occur  pyrite,  quartz,  sphalerite  and  a 
little  galena.  Because  of  an  increase  in  quantity  of 
chalcopyrite  and  bornite  the  grade  of  the  ore  of  this  mine 
with  an  added  depth  of  120  ft.  has  exhibited  a  marked 
increase  in  copper  content. 

The  Churruca  is  the  only  opencut  mine  in  the  district, 
and  the  orebody  is  a  large,  irregular  replacement  in  lime- 
stone. The  chief  ore  mineral  is  chalcopyrite  with  which 
is  associated  much  pyrite.  In  the  upper  part  of  the  ore- 
body  are  small  pockets  of  tetrahedrite  and  enargite. 

The  richest  zinc  ore  of  the  district  is  produced  by  the 
Victoria  mine,  the  ores  of  which  contain  as  much  as  25% 
zinc. 

The  Santa  Clara  group  of  mines  includes  the  Manuelita, 
Maria  and  Minero,  all  of  which  are  working  veins  in  the 
porphyry  that  carry  an  appreciable  zinc  content,  Tetra- 
hedrite is  the  important  ore  mineral  and  there  is  very 
little  enargite  present. 

Ttie  Independent  Mixes  of  the  District 

In  addition  to  the  mines  already  described,  there  are 
two  important  independent  producers — La  Huillca  group 
and  the  Alexandria.  The  former  works  veins  of  the  same 
character  as  those  in  the  Santa  Clara  group,  except  that 
they  carry  a  little  more  zinc.  The  latter,  which  is  owned 
by  Marcionelli  &  Hansa,  is  working  the  continuation  of 
the  vein  on  which  the  Gertrudis  mine  is  located,  and  the 
ore  is  of  the  same  character  except  that  it  carries  much 
sphalerite  and  also  a  little  rhodochrosite. 

The  Morococha  district  is  undoubtedly  in  the  early 
stages  of  a  greal  development.  Three  crosscut  tunnels 
are  being  driven  to  open  up  new  ground  and  to  do  away 
with  pumping'  in  the  mine-.  The  Morococha  Mining  Co. 
is  driving  a  tunnel  from  Tuctu  under  Lake  Morococha  at 
a  depth  of  395  ft.  below  its  level  to  unwater  the  San 
Francisco  ami  Natividad  mines.  This  tunnel,  which  has 
a  length  of  over  4,000  ft.,  has  probably  been  finished  by 
this  time,  as  it  was  estimated  last  October  that  its  com- 
pletion would  require  hut  two  months'  work.  Close  to  the 
portal  of  this  tunnel  and  at  the  same  level,  the  Backus  & 
Johnston  company  is  driving  a  tunnel  that  will  have  a 


•length  of  over  4,500  ft,  to  develop  the  deeper  ground  of 
the  Ombla,  Gertrudis  and  Alexandria  mines.  The  same 
company  is  running  a  third  tunnel  from  Tuctu  to  unwater 
the  Santa  Clara  group  and  La  Huillca  mines.  The  com- 
pletion of  these  tunnels  will  make  possible  the  production 
of  a  much  larger  tonnage  in  the  district. 

The  hydro-electric  plants  of  the  Cerro  de  Pasco  Mining- 
Co.  and  the  Backus  &  Johnston  company  furnish  ample 
power  and  have  enabled  the  installation  of  machine  drills 
and  other  modern  mining  machinery.  As  a  result  work- 
ing costs  have  been  considerably  reduced  and  large  ton- 
nages of  ore  made  available  that  formerly  were  of  too  low 
grade  to  work. 

The  Casai'alia  District 

At  Casapalca,  on  the  main  line  of  the  Perrocarril  Cen- 
tral del  Peru,  about  145  km.  from  Lima,  is  the  Backus  & 
Johnston  company's  smeltery  and  concentrating  plant. 
Here  are  treated  the  ores  from  the  near-by  mines  of  the 
company,  those  from  the  company's  Morococha  mines  and 
a  certain  amount  of  purchased  ores.  The  following  ac- 
count of  the  district  is  based  to  a  large  extent  on  infor- 
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MAP    OF    ACTIVE    PART    OP    CASAPALCA    DISTRICT. 
SHOWING  PRINCIPAL  MINES 

mation  obtained  in  the  course  of  a  conversation  with 
Joseph  A.  Irving,  superintendent  of  the  Carlos  Francisco 
mine. 

The  present  mining  activity  centers  on  the  Cerro  Casa- 
palca,  a  mountain  rising  above  the  town  on  the  east  from 
an  elevation  of  13,600  ft.  at  the  smeltery  to  over  17,000 
ft.  at  its  summit,  The  most  important  producer  is  the 
Carlos  Francisco  mine.  Other  producing  mines  are  the 
Aguas  Calientes,  Carmen  and  San  Antonio,  and  the 
Chuquichuccho  and  Santa  Rita  are  being  developed  and 
should  soon  reach  the  producing  stage.  The  situations  of 
these  nunc-;  are  given  on  the  above  map.  The  orebodies 
arc  lor  the  most  part  veins  in  andesite,  but  some  extend 
beyond  the  igneous  rock  into  the  limestone  which  it  in- 
trudes. The  Carlos  Francisco  mine  has  a  monthly  crude- 
ore  output  of  6,000  tons,  which  it  is  planned  to  increase 
to  10,000  tons.  The  average  grade  of  the  crude  ore  is 
25  to  30  oz.  Ag.  and  1V4  to  iy2%  Cu.  This  tonnage  is 
obtained  from  the  rjre  in  place  and  by  reworking  the  Up- 
per dumps  of  the  mine.  The  crude  ore  is  screened  and 
the  fines  sent  direct  to  the  smeltery.  The  coarse  product 
is  then  hand-jigged  and  the  concentrates  likewise  smelted. 
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The  tailings  of  the  hand  jig  are  tn  ated  in  the  120  ton 
mill  and  concentrated  in  the  ratio  of  -l1  _.  to  1.  The  total 
product  that,  goes  to  the  smelter  1,000  tons 

monthly  ami  averages  10  i  \-  ■'.' ,  Cu,  -">',  I'll,  13% 
Xn,  5  to  Hi';    Fe  and  209!    SiO 

The  principal  Man  of  the  mine  is  the  Carlos  Pram 
n  hich  is  cut  by  a  tunnel  one  mile  long  from  Casapali  a,  al 
a  distance  of  2,700  ft.  below  the  outcrop,  which  at  the 
time  the  tunnel  was  driven  was  at  a  depth  of  1,700  ft. 
below  the  lowesl  workings.  Aboul  halfway  in,  this  tunnel 
cuts  a  vein  known  as  the  Rayo,  bui  ao  work  is  being  done 
on  it.  An  aerial  tram  2  km.  long  connects  the  plant  with 
the  upper  workings,  2,000  ft.  above  the  tunnel  level.  The 
strike  of  the  vein  is  nearly  north-south  and  it  dips  to  the 
wesl  at  an  angle  of  60°.  Though  it  pinches  to  a  width 
of  1  ft.  or  less  and  swells  to  as  much  as  12  ft.,  the  aver- 
age width  of  2*4  ft-  is  maintained.  For  a  distance  of 
about  2  km.  along  the  strike  the  country  rock  is  a  silicified 
andesite,  but  at  each  end  the  vein  passes  oul  into 
stone.  The  presenl  operations  are  confined  to  the  vein  in 
the  andesite. 

The  most  abundant  minerals  in  the  vein  rilling  are 
quartz  and  pyrite,  with  tetrahedrite  the  valuable  constitu- 
ent. There  is  little  chalcopyrite  present,  and  galena  and 
sphalerite  are  not  abundant.  The  ratio  of  silver  to  copper 
in  the  ore  shows  a  gradual  decrease  with  im  reasing  depth, 
so  that,  whereas  in  the  upper  levels  this  ratio  was  1:20, 
in  the  low  levels  it  is  only  1  :  30. 

The  fact  that  this  vein  has  been  developed  over  a  hori- 
zontal distance  of  2  km.  and  a  vertical  distance  of  2,700 
ft.  without  reaching  its  limits  and  that  it  is  continuous 
throughout  this  extent  with  a  fairly  uniform  width  and 
character  of  filling  marks  it  as  truly  a  remarkable  vein. 

The  Aguas  Calientes  mine  is  working  the  southern 
extension  of  the  Carlos  Francisco  vein  ami  sells  to  the 
Casapalca  smeltery  monthly  600  ton  0  orted  ore  ami 
mill  concentrates  made  at  its  own  mill,  averaging  100  oz. 
Ag  and  3y2%  Cu. 

The  monthly  production  of  the  Carmen  mine  is  600 
tons  of  hand-sorted  ore,  of  which  one-fourth  is  first- 
grade,  carrying  150  oz.  Ag  ami  2%  Cu,  and  three-fourths 

sci l-grade,    carrying   50   oz.    Ag   and    1'.;    Cu.      It   is 

working  the  Araucana  ami  Emilia  veins. 

The  only  ore  in  the  district  with  ruby  silver  and  with 

-ulheient   gold   to  he   paid    for  is   that    produced    by   the   San 

Antonio  mine.  It-  outpul  1-  all  band-sorted  and  consists 
of  about  10  tons  of  first-class  ore  with    .  .  and 

500  tons  of  second-class  with  50  oz.  Ag.  and   l'_',    Cu. 

A 


Nevada  Consolidated  Copper  Co..  McGill,  Xcv..  n 
a  total  production  of  24;585,393  lb.  of  copper  for 
third  quarter  of  'lie  year,  tins  being  divided  into  8,537,231 
lb.  in  .Tnly,  7,688,014  lb.  in  Augusl  and  lb.  to 

September.     During  the  quarter    1,020,546  dry   toj 
Nevada   Consolidated  ore    a  e  agtoj     L.689!    ■  opper,  was 
milled,  and  of  the  tonna  '  from 

the  pits  and   L6«  I  of  the 

Uuth  mine.     In  addition.  16,1  I  ""- 

solidated   Mines  Co.  ore  was  milled  during  the  quarter. 

The  cost  of  copper  produced,  including    31  plant 

depreciation  and  all  charges  except  ore  extinguishment, 
and  after  crediting  all  miscellaneous  earning-,  was  8.67c. 


per    |b 

ti  111  ..1  depreciation  thi  Oli ,, 

outcome  1-   figured  on  r  lb. 

for  thi  •  „i,„.  „,,„,, 

tin-   year.      No   copper   available    foi    delivi 
unsold. 

'I  hen-  was  ,,  surplus  for  the  quarter  of  $1,901,"  10  after 
paymi  dividend  at   50< 

share  and  extra  dividend  \".  6  -1  50i .  per  -leu.-.  There 
was  -  ipmenl  dep 

tion  and  -  1 

balance  to  earned  Burplus  for  the  quarter  ol    • 
and   1  total  bal  mci  -1  $1  1,091,045  in  earned  surplus. 
y. 

IR-aassai&Ea  Mair&iirbjg  Development 
Dtujriinig  ftlhe  War* 

<  fharles  Bogdanov  ich,  I '  I 

mittee  of  Russia,  in  passing  through  Paris,  ha-  made  the 
follow  unication   to  the   G 

France  on  mining  exploratioi  d  in  Russia  -in., 

the  beginning  of  the  wai  : 

Before  the  war  Russia   .m-   I  rib  n  mar- 

and  thus  we  were  Buddenl]  deprived  of  several  com- 
'mon  minerals  that  had  formerly  come  t"  us 
burg  and  Berlin,  Bucb  as  fluorite,  barium  on.,  mica,  in- 

■  ial  earth,  potassiun 
and  antimony.  Tungsten,  molybdenum  and  vanadium. 
very  important  for  the  special  steel  industry,  were  like- 
wi-e  lacking.  The  ministry  of  defense,  the  industrial  com- 
panies, engineers  and  manufacturer-  then  requested  the 
Geological  I  :  Russia,  which  1-  a  center  for  geo- 

logical data  el  almost  all  Russia,  i"  supply  information 
on  the  deposits  of   thi 

\Voi:k   or  THE  <•  ' 

The  Geological  Committee,  thank-  to  the  work  0 
oast,  was  able  to  furnish  c\a.t  and  detailed  informa- 
tion mi  the  locations  0  and  their  quality,  but 

innately   thi  sufficiently    posted 

quantities,  for  the  majority  of  the  known  deposits  were 

■  '.  owing  tn  the  general  commercial  cum!/ 
of  the  country.     Nevertheless  this  toformatory  work  has 
had   :  :  it  has  led  to  activity  both  private  and 

ental. 
At    the    instance   .,!  iment,   the   Geological 

1  ,    ed,  in  1915,  prospecting  work  followed 

by  development   of  fluorite,   iron   pyrites  alu- 

intr.cn.    Thi   in  of  fluorite  have  been  crowned 

with   greal  [he  question   of  coal    was   studied 

near  Petrograd,  by  request  of  the  municipality,  and  the 
Geological  Committee  obtained  substantial  industrial 
results. 

These  works  wi  at  and  the 

In   1916  the  accrued  budgel  of  t! 
sufficient  to  enabl  md  engini  ■ 

more  than  70  persons —     be 

ge   in   greatly   varied 

■  d  for uedial 

Which   may   increase   their  output?     \Vhi 
al  industrial  int. 


•Translated  from  the  "Echo  di 
Paris. 
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interests  us  particularly.     We  have  lately  organized  re- 
search and   development   of   tungsten   in   the   Ural,  near 

Ekaterinburg,  and  at  some  points  in  the  Transbaikal. 

I  would  point  out  that  in  the  second  year  of  the  war, 
at  the  time  of  industrial  mobilization,  when  in  all  the 
Russian  provinces  industrial  military  committees  were  or- 
ganized with  the  support  <>i  the  government,  by  the  efforts 
of  representatives  ami  delegates  of  industry,  trade  and 
engineering,  the  Geological  Committee  formed  a  part  of 
the  Central  Industrial  Military  Committee  directed  by 
M.  Poutehkoff. 

The  Geological  Committee  thus  became  the  source  of 
all  the  information  on  the  true  conditions  of  the  various 
deposits,  the  exploitation  of  which  had  occasioned  many 
companies  to  be  formed.  Since  it  often  occurs  in  such 
cases  that  mineral  values  arc  exaggerated,  an  examination 
by  the  Bureau  of  the  Central  Industrial  Military  Com- 
mittee was  necessary  to  regulate,  coordinate  and  direct 
efforts  toward  the  same  object,  with  minimum  expense  for 
the  people  and  the  state. 

I  can  assure  you  very  frankly  that  the  geologists  of 
our  committee  have  taken  their  share  of  responsibility  iu 
the  common  work,  which  they  execute  with  all  the  quali- 
ties cuvnauded  by  science,  and  love  of  country. 

Thanks  to  the  very  recent  working  of  deposits  in  some 
cases  new,  I  may  assure  my  friends  in  France  that  the 
Russian  industry  can  now  be  supplied  from  its  own  re- 
sources in  the  ijrst  important  metals,  such  a  copper,  lead, 
zinc  and  manganese.  1  hope  this  year  we  shall  increase 
our  production  of  gold  and  that  we  shall  develop  the  ex- 
ploitation of  ores  of  some  rare  metals,  such  as  molyb- 
denum, tungsten  and  arsenic.  The  information  that  the 
Geological  Committee  has  gathered  recently  throughout 
Russia  authorizes  me  to  affirm  that  the  mining  prosperity 
of  that  country  is  assured  for  the  future. 

In  spite  of  all  this  urgent  work,  the  committee  has 
continued  its  scientific  studies  and  its  systematic  explora- 
tions in  the  oil  fields  of  the  Caucasus  and  Uralsk,  in  the 
Donetz  coal  basin  and  the  platinum-bearing  lands  of 
the  Urals  without  longer  neglecting  the  gold  fields  of 
Siberia.  We  are  fixing  our  attention  upon  the  possibility 
of  increasing  the  output  of  the  gold  lode  deposits  and  that 
of  the  alluvial  fields,  the  Latter  by  dredging. 

During  the  war  the  committee  lias  completed  the  new 
edition  of  the  geological  map  of  European  Russia  in 
six  sheets  and  finished  the  mineral  map  on  the  same  scale. 
which  is  indispensable  to  the  former  in  order  to  show  the 
distribution  of  mineral  deposits  in  the  natural  metallo- 
genic  districts.  This  map  is  about  to  be  printed  and  will 
be  completed  with  an  explanatory  text  on  the  mineral  and 
metalliferous   deposits   of   all   Russia. 

The  Russian  government,  represented  by  the  Minister 
of  Commerce  and  Industry,  gives  us  powerful  support 
and  is  thinking  of  extending  the  geological  service  con- 
siderably. 


of  Brfttiislh 


Gold  production  of  British  Guiana,  as  reported  by  the 
Lands  and  Mines  Department,  for  the  nine  months  from 
April  to  December,  1915,  amounted  to  39,793  oz.,  a  de- 
crease of  12.39T1/2  oz.  from  the  corresponding  nine  months 
of  the  previous  year.     Of  the  total,  29,695  oz.  came  from 


placer  washings.  9,990  oz.  from  dredging  and  the  remain- 
der from  quartz  mines. 

Dredging  was  carried  on  in  the  Xo.  2  mining  district 
by  the  Guiana  Dredging  Co.  with  four  dredges  in  the 
Konawaruk  River,  and  by  the  Minnehaha  Development 
Co.  with  one  dredge  in  the  Minnehaha  and  one  dredge  in 
the  Mahdia  Creek. 

The  output  of  diamonds  during  the  same  period  was 
19,461  stones,  weighing  3,678V4  carats.  The  estimated 
value  of  these  stones  was  $36,782.50. 


Santiago  Cobrespondence 

In  the  mining  districts  of  Chile  it  is  often  necessary  to 
1  lew, iter  a  mine  in  order  to  be  in  a  position  to  drop  the 
option.  Usually  this  mine  has  only  surface  water  in  it, 
so  that  a  permanent  plant  is  not  needed.  Xo  one  knows 
of  a. gasoline  sinker,  and  a  steam  plant  means  much  ex- 
pense and  a  search  for  fuel,  because  wood  for  fuel  in  the 
mining  districts  is  the  exception  rather  than  the  rule. 

With  a  vertical  shaft  or  even  with  a  slightly  inclined 
shaft,  the  ordinary  deep-well  pumping  head  has  served 
excellently.  The  size  of  the  pump  and  of  the  kerosene 
engine  should  be  proportioned  to  the  cubic  contents  of 
the  flooded   workings,  hut   my  suggestion   is  that  a  very 


A  TEMPORARY  MINE-PUMP  INSTALLATION   IN  CHILE 

small  plant  be  laid  down,  the  time  lost  in  pumping  being 
devoted  to  some  other  agreeable  pursuit. 

1'suallv  these  old  mines  have  the  shaft  in  anything 
Imt  good  condition.  This  means  that  dewatering  can  go 
on  at  the  same  time  that  the  shaft  is  being  lagged  with 
(actus  ami  pear  trees.  Then  if  the  removal  of  the  water 
superinduces  a  cave,  nothing  but  the  end  of  the  pipe  is 
bent,  thus  saving  the  feelings  of  the  pumpmen.  If  in- 
genuity equal  to  the  correspondent's  is  available,  it  will 
be  possible  to  hug  the  foot  wall  with  the  pipe  and  hoist 
dirt  and  old  timbers  and  work  on  the  shaft,  while 
pumping. 

In  the  illustration  the  pump  replaces  a  horse  whim  and 
skip  in  an  inclined  shaft.  The  horse  had  been  used  since 
the  mine  was  opened — the  same  horse.  The  bucket  leaked 
seriously.  Probably  at  the  beginning  the  horse  walked 
rapidly  and  the  bucket  did  not  leak.  At  the  time  1  saw 
the  equipment,  the  leakage  overtook  the  horse  and  the 
bucket  arrived — wet  it  is  true,  but  in  a  condition  to 
discourage  continuous  operation. 
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Tfin©  BnsMllplhMe  Process 


B-5    A\    Oci  ISION  ']     I 


SYNOPSIS  Process  is  about  ten  years  old  and  is 
but  one  of  many  methods  proposed  for  extracting 
zinc  by  means  of  sulphurous  acid.  In  theory,  zinc 
in  ore  is  roasted  to  oxide  without  formation  of  sul-' 
pliate:  oxide  converted  to  •soluble  bisulphite  and 
separated  from    insoluble   ■ 

converted  to  insoluble  monosulphite  by  heating  In 
boiling  point,  and  finally  converted  In  lincoxi  <  bi 
heating  in  cast-iron  retorts.  Because  <>(  various 
difficulties  encountered  in  practice,  handling  about 
three  tons  oj  on  daily  commercial  success  was 
impossible.  In  general,  oxidation  In  tint  mlphate, 
in-  l hr  diret  t  use  of  sulph  urn  acid,  is  pr<  fern  d. 

Methods  thai  have  been  proposed  for  the  extraction  of 
zinc  from  it-  ores  and  compounds,  by  means  of  sulphurous 
arid,  arc  numerous.  A  search  al  the  Patent  Office  will 
reveal  a  large  number  of  applications  dating  back  half  a 
century.  Many  of  these  patent  specifications  merely 
reveal  chemical  absurdities;  others  involve  mechanical 
conditions  that  arc  impossible  on  any  commercial  work. 
In  general,  most  of  the  specifications  indicate  that  the 
experiments,  if  any.  which  were  made  before  the  patenl 
was  applied  for  were  purely  qualitative  ami  only  on  a  tesi 

tube  Scale. 

The  so-called  bisulphite  process  is  the  only  one  dealt 
with  in  this  article,  and  it  will  he  considered  from  a 
metallurgical  ami  mechanical  point  of  view  only.  This 
process  had  its  genesis  about  I"  years  ago.  It-  objei  I  was 
to  extract  zinc  (and  recover  it  in  the  form  of  oxide  mut- 
able for  the  speltermaji)  from  any  complex  ores  or  prod- 
ucts; that  is.  from  those  raw  materials  that  could  not  l» 
handled  directly  by  the  spelterman  or  could  not  he  concen- 
trated and  thereby  produce  a  concentrate  suitable  for  the 
spelterman. 

Naturally,  during  the  years  that  have  elapsed  since  the 
process  -tailed,  other  improvements  have  taken  place  and 
the  need  for  a  bisulphite  or  similar  process  is  not  a-  ■ 
as  it  "was.  For  instance,  the  spelterman,  by  mining  his 
raw  materials,  will  now  handle  produi  ts  containing  I.  ad  or 
lime  (or  both)  that  he  would  not  have  touched  a  few  years 
ago.  The  machine-made  pots  used  in  spelter  works  also 
help  considerably  in  handling  complex  charges.  Advance- 
in  ore  dressing  now  make  it  possible  to  die—  up  complex 
material-  anil  make  a  goo"d  product  for  the  spelter  works. 
Al-o  the  residues  from  tin-  spelter  pots  (retorts)  are  now 
commonly  dressed  for  recover)  oi  lead  and  silver.  All  this 
has  made  possible  and  acceptable  to  the  spelterman  most 
of  the  complex  ores  and  products  which  a  few  yeat 
would    have    been    refused.      Hence   the  for   a 

process  for  complex  zinc-lead-silveT  i  omplex  zinc 

ore  has  very  largel)  cea  ed  to  exist. 

Origin  w.  Foesi  oj    nn    Pw 

It  must  be  borne  in  mind  that,  how r  broad  and  fool- 
proof any  process  may  be,  variation-  are  demanded  by 
different   ore-   and    foi    different    fields  of  operation.      The 

procedure  as  first  tried  aboul  ten  years  ago  is  shown  in 

How  sheet  No.   1.     This  provides   for  roasting 

a  muffle  furnace  at  a  finishing  temperature  of  aboul 


i   that    no  zinc   remains  ■<■    sulphate;   th 
majority  of  zinc  is  ovule.    By  using  a  muffled 
gases  from  the  ore  are  rich  in  so.  (sulphurou 
■'>\o"i',.     Hence,  b)  the  aid  of  a  serubbii  weak 

once  startin  all)  all  the  Si  l 

returned  t,  -    I  orbed 

dail)  mi  the  scrubl 

Heat   required  for     - 
from  the    .  Iphite 

solution  (and  thet  i  to  be 

evolved  as  gas  i   was  obta  ined  Ivi    In 
ments,  by  i  •■  muffle  furnace ;  thai 

is,  both  -e-  and  the  fuel  _ 

The  gaseo      St  l         ing  on  the  roasted  ore  in  the 
i  luc   of   water   renders   all    zinc,    which   exists   as    o 
boluble  in  the  course  of  two  or  three  mint 

As  a  or  zinc  oxide,  s<  i    i-  30  desirable  because 

it  i-  pi  nc-hi-ulphide  solutions  containing 

Complex 
2mc  Sulphide  Ore 

+ 

Dry  Crushing  PtonT 

+ 
Muffled  Roasting  Furnace 


.  T   *r-  SOWlOn  1 


Zinc 
Bisulphite 

Heat 
(See  Ex: 


Ore  gangue 
Lead  and  Silver 


FLOW  SHEET  NO.    1.  SHOWING   ORIGINAL  BISULPHITE 
PRI  ICESS 

aboul  %%  zinc,  and  these  solutions  on  I"  I  •  the 

hoiling  [loini  under  favorable  conditions  for  tl 

of  SO,  give  off    : 

as  insoluble  zinc  m sulphite  abo 

ts.     This  insoluble  zinc  monosulphite  is  heated  in 
cast-in  yielding  zinc  oxide  ai       S  that, 

like  the  S()_.  from  heating  the  bisulphite  solution,  is  used 

on  a  new  lot  of  roasted  • 
free  from  rod  makes  first-j 

spelter.     T 

luble  zinc,  contains  all  the  lead  and  silver — ii 
—and  in  a  • 
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roast  will  cause  sintering.  Ores  with  much  lime  or  mag- 
nesia are  not  desirable,  as  these  materials  consume  S02. 
The  lime  and  magnesia  will  eventually  appear  with  the 
final  zinc  oxide,  as  sulphate  of  lime  is  very  soluble  in  S02 
solution. 

The  defects  in  the  procedure  outlined  in  flow  sheet 
No.  1  were  so  numerous  that  the  process  had  to  be 
abandoned.  The  high  temperature  of  the  finishing  roast 
in  the  muffle-roasting  furnace  causes  zinc  to  combine  with 
iron  oxide  and  thereby  produce  zinc  compounds  which  do 
not  yield  their  zinc  to  the  acid  solvent.  This  is  a  vital 
defect  and  has  caused  a  large  amount  of  work.  It  is  true, 
there  are  complex  zinc  ores  so  low  in  iron  or  manganese 
that  a  high-temperature  roast  does  not  cause  decrease  in 
fcinc  solubility,  but  such  ores  arc  the  exception.  Muffle 
roasting  of  zinc  ores  is  not  too  simple  or  low  in  working 
cost,  especially  when  the  sulphur  contents  fall  low. 

The  originators  of  the  procedure  thought  that,  having 
endeavored  to  guard  against  the  formation  of  sulphate  of 
zinc  both  in  the  ore  and  in  the  solutions,  practically  all 
the  zinc  would  be  in  the  form  of  bisulphite  and  would  be 
recovered  as  zinc  monosulphite  by  heating  the  bisulphite 
solution.  This  is  not  so.  There  will  be  some  zinc  sulphate 
in  the  ore  when  the  roast  is  finished,  and  the  solutions  in 
being  handled  by  pumps  will  gradually  oxidize  to  sulphate. 
No  satisfactory  plan  was  provided  For  dealing  with  this 
ever-growing  quantity  of  sulphate  of  zinc  in  solution. 

No  air  compressor  was  found  of  any  use  for  any  length 
of  time  for  pumping  the  SO,  gas  into  the  revolving  barrel. 
Various  types  of  compressors  were  used,  including  those 
of  the  diaphragm  type,  but  in  the  long  run  they  all  failed. 
The  maintenance  cost  was  much  too  great,  and  this  alone 
was  enough  to  shut  down  the  work.  All  pipes  conveying 
zinc-bisulphite  solution  gradually  blocked  up  through  the 
zinc  monosulphite  crystallizing  out. 

In  general  the  smell  of  the  SO,  was  so  great  that,  after 
using  all  possible  precautions,  even  if  all  other  conditions 
had  been  correct,  the  original  procedure  could  not  have 
continued.  Solutions  had  to  lie  handled  in  large  quan- 
tities by  pumps,  and  these  solutions  contained  over  10% 
of  loosely  combined  S02.  As  a  matter  of  fact,  if  a  solution 
contains  about  1%  of  loosely  combined  SO,  (that  is, 
attached  to  zinc  as  bisulphite),  it  is  impossible  to  stand 
near  a  small  tank  into  which  only  a  1-in.  stream  of  such 
1%  solution  is  running. 

All  construction  and  maintenance  costs  were  high 
because  all  pipes  were  lead,  all  valves  were  either  anti- 
monial  lead  or  some  special  brass,  all  tanks  were  lead- 
lined,  and  because  all  iron  work  had  to  be  protected  con- 
tinually, the  atmosphere  being  moist  and  always  with 
traces  and  sometimes  with  large  amounts  of  SO,  in  it. 

The  net  result  of  the  work,  as  here  roughly  outlined, 
was  that  no  further  attempt  was  made  to  use  SO,  as  gas. 
This  work  had  been  carried  out  on  a  scale  of  up  to  about 
three  tons  per  day,  and  the  decision  to  abandon  the  use  of 
SO,  as  gas  was  not  arrived  at  till  most  exhaustive  work 
had  been  carried  out  and  till  it  was  evident  that  com- 
mercial success  was  impossible,  one  of  the  principal  (of 
the  many)  difficulties  being  that  almost  every  tank  or 
vessel  had  to  be  covered  air-tight,  therefore  no  operation 
could  be  easily  watched  or  controlled. 

Modification  of  the  Process 
The  next  procedure  used  is  shown  in  flow  sheet  No.  2. 
At  first  sight  it  had  many  advantages,  and  although  some 
hjei  tinns  were  obvious,  no  vital  objections  appeared  till 


the  procedure  was  put  into  operation.  The  partly-cooled 
sulphur  gases  from  the  roasting  furnace  were  passed  up 
a  scrubbing  tower,  down  which  there  was  fed  roasted  ore 
with  water  or  solution  from  which  the  bulk  of  the  zin< 
had  been  removed. 

When  water  alone  is  run  down  a  scrubbing  tower,  only 
a  1%  (or  less)  solution  of  SO,  can  lie  obtained;  but  when 
the  water  also  conveys  zinc  oxide  (that  is,  roasted  ore) 
which  combines  chemically  with  the  S02  then  a  greater 
percentage  of  SO,  can  be  caught,  equal  approximately  to 
the  percentage  in  the  original  furnace  gases,  in  this  case 
usually  from  5  to  (>r/,_  ;  therefore  in  the  case  of  ore  and 
water  (or  solution)  together  running  down  the  scrubbing 
towei'.  th  ■  final  solution  will  contain  at  least  six  times  as 
much  S02  as  is  the  ease  when  water  alone  is  used  to  absorb 
the  SO,.  It  was  realized  that  probably  in  spite  of  the 
efficiency  of  the  contact  arrangements  in  the  scrubbing 
tower,  the  descending  stream  of  ore  and  solution  which 
flowed  counter  to  the  rising  gas  might  at  times  leave  the 
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FLOW   SHEET   NO.    2.    SHOWING  MODIFICATION   OF 
BISULPHITE  PROCESS 

scrubbing  tower  with  still  an  important  percentage  of  zinc 
undissolved;  thai  is,  which  had  not  yet  met  SO,.  It  was 
therefore  arranged  to  run  two  scrubbing  towers  in  series, 
and  the  stream  of  ore  and  solution  leaving  the  last  scrub- 
bing tower  was  to  be  elevated  to  the  top  of  the  first  scrub- 
bing tower  (the  one  nearer  the  furnace)  ;  and  thus  the 
ore  with  most  zinc  in  it  would  meet  the  weaker  SO,  gases, 
and  after  most  of  the  zinc  hail  been  dissolved,  the  ore  and 
solution  would  be  elevated  to  meet  the  strong  SO,  gases 
(which  bad  just  left  the  furnace)  during  their  passage  up 
the  first  scrubbing  tower. 

The  ore  and  solution,  after  finally  leaving  the  scrubbing 
towers,  was  collected  in  tanks,  washed,  and  the  solutions 
separated  much  the  same  as  in  cyanide  work.  At,  first  the 
method  of  precipitation  consisted  in  heating  bisulphite 
solutions  to  near  the  boiling  point  so  that  half  the  SO, 
was  liberated  and  about  half  the  zinc,  on  cooling,  was 
precipitated  as  an  insoluble  monosulphite  of  zinc  (ZnSO., 
xIT,0).     Heating  to  about  600°  C.  converted  the  latter 
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compound  to  zinc  oxide.  The  heating  of  this  solution  was 
carried  ou1  by  waste  heat,  bj  steam  through  coils,  by 
injecting  live  steam  into  the  solution  or  by  running 
solution  cascade-fashion  down  a  shorl  tower  up  which  the 
combustion  gases  from  a  coke  fire  were  drawn,  accessary 
structural  arrangements  being  made  to  discharge  the  boil- 
ing solution  a1  the  bottom,  cleai  oi  I  :i    Q  rebo  . 

All  precipitation  by  means  of  heat  was  found  to  be 
greatly  improved  if  a  small  calculated  quantity  of#zinc 
oxide  or  calamine  was  added  when  most  of  the  bisulphite 
had  been  decomposed.  Finally,  after  a  large  amounl  of 
experimental  work,  it  was  found  that  the  only  positive 
method  of  precipitation  suitable  for  the  case  in  que  tion 
was  to  work  the  solutions  up  in  zinc  contents  till 
contain  Hi',  or  more  of  zinc  as  metal  and  then  evaporate 
them  to  dryness;  thai  is,  until  on  cooling  the  whole  mass 
consisted  of  ZnS0471LO  (ordinary  sulphate  of  zinc) 
crystals. 

As  regards  the  dissolving  of  the  zinc  from  the  ore  as 
outlined  in  flow  sheet  No.  2.  It  will  be  -ecu  that  there 
flows  clown  a  scrubbing  tower  a  mixture  of  ore  and  solution 
and  that  this  mixture  Hows  counter  to  a  rising  current  of 
gas.  The  ore  and  solution  is  fed  in  at  the  top  at  a  fixed 
but  variable  rate  by  mechanical  means.  If  too  little  ore 
is  fed  into  the  top  of  the  scrubbing  tower,  then  this  ore 
on  issuing  at  the  bottom  will  have  all  its  zinc  converted 
into  bisulphite,  a  considerable  quantity  of  so.,  will  escape 
to  waste  at  the  top  of  the  tower  and  there  will  soon  he  a 
shortage  of  SO,.  Conversely,  if  enough  ore  is  fed  to 
scrubbing  tower  so  that  practically  no  SO.  ^«s  <n  waste. 
then  the  ore  coming  out  at  the  bottom  of  the  tower  will 
still  contain  much  undissolved  zinc  Because  both  the  rate 
of  flow  of  the  S02  gas  from  the  furnaces  ]>er  unit  of  time 
and  the  percentage  of  S02  are  continually  changing, 
it  is  not  possible  to  feed  in  ore  at  a  rate  so  that  not 
only  is  practically  all  the  zinc  converted  into  bisulphite, 
hut  also  no  S02  goes  to  waste  (thai  is,  is  nol  neutralized 
by  zinc  oxide).  For  this  reason  the  method  in  fiow  sheet 
Xo.  2  could  not  succeed  commercially. 

General  Difficulties  of  the  Pro 

The  general  difficulties  that  seem  to  he  connected  with 
sny  commercial  method  for  extracting  zinc  bj    meai 
sulphurous    acid    are    briefly    covered    by    the    following 
statements. 

The  main  reaction-  of  the  pr --are: 

ZnO  +  SO.,  +'xH,0  =  ZnSO.xII ..<">  (zinc  monosulphite) 
ZnSO.,xH.,6  +   SO,  -f    II, O   =   Zn(HS08)2     |     xH,0 

When  boiled,  in  solution.  Xn(I!so  >.  yields  ZnSOa  + 
S02  +  11,0.  At  abouj  600  C.  ZnS08  fields  ZnO  + 
S02.  When  formed-  by  action  of  SO.,  on  ZnO  in  presence 
of  just  about  enough  water  required  tor  the  water  of 
crystallization  (which  is  reallj  about  ">ll,ot.  ZnS08xH20 
-wells  to  about  three  times  the  volume  occupied  by  the 
original  ZnO.  Thus,  in  any  case  where  ZuSO.  is  formed 
hi  the  roasted  ore,  if  there  is  not  enough  water  presi 
dissolve  it  all.  there  is  a  great  in*  olume. 

The  solubility  of  ZnSO:  in  cold  water,  normally  about 
0.5%,    is    decreased    by    the  of    zinc    oxide. 

In  the  presence  of  water  ZuSO,  is  easily  converted 
by  SO,  into  zinc  bisulphite,  a  compound  which  only  exists 
in  solution,  but  which  is  very  soluble  in  water.  A  solution 
containing  about  I'".  of  zinc  as  bisulphite  can  lie  easily 
prepared.  Zinc-bisulphite  solutions  gradually  deposit 
ZnS03  by  evolution  of  SO .. 


Zim  com. 

pound  and  hard  compai  I 

drill.    Similarly 

si  >s  to  io  m  ZnSl  I  in,,... 

will  sel  io  iai  1  ma--  which 

plaster  of  pa  I       fa<  ility  with  whii  ;  ZuSO 

hard  is  a  point  of  great  difficulty  in  commercial  work. 

Both   in  -oln:  ion  and   it  ite  ZnSOs  1 

rapidhj  to  zinc  sulphate.  The  same  remark  applies  to  the 
bisulphite  solution  :  bul   m  eithei  ifficult,  bj 

atmospheric  oxidation  only,  to  convert  "//  the  zinc  into 
sulphate. 

Tl        Ipl  roil         roasting  fui  oaces  leave  the 

urn,  lerature  of  from  anything  down  to. 

250    C.    Tl  anno!  lie  brought  into  contact  with 

ore  and  water  in  1  ,,i  zim-  bisulphite,  unless  their 

temperature  has  been  lowered  sufficiently  so  that  the  mix- 
ture of  ore  and   water  will   not    be   raised   much   a 
atmospheric  temperature.     IT  a  mixture  of  ore  ami  water 
he  healed  appreciably  by  the  ibises,  then  /me  bisulphite 
will  hi'  decomposed  or  not  formed  at  all.  ami  insteai 
the  zinc  oxide  being  made  m  ible  bisulphite,  it 

will  remain  with  the  ore  a-  the  almost  insoluble  monosul- 
phite. This  1-  important  and  1 1  r i  1 1  ^ >  up  the  question  of 
cooling  the  sulphur 

The  roast  not  by  any  meant 

simple  an  operation.    In  addi  c,  lead  and  silver, 

such  an  ore  may  contain  also  iron,  silica,  copper,  arsenic, 
antimony,  etc  In  general  if  an  ore  i-  roasted  at  -ueh  a 
temperature  that  practically  none  of  the  zinc  remains 
as  sulphate,  tie -n  il  will  lie  found  that  a  large  pen.  | 
of  the  zinc  present  is  not  soluhle  in  so..  Conversely,  if 
roasted  at  a    ■  ■  -•  eradually  rising  up  to  but 

urn  above  650    I '..  then  90 

will  he  soluhle  in  so,,     ilt   i-  in  general  assumed  that 
ores  contain  about  35  to  30$   of  zinc.)     [n  the  fore- 
going ease  of  low-temperature  roasting,  from  30  to  nearly 

.'11',    of   the  zinc  will   lie  as  sulpha  '    and 

would  therefore  lie  soluble  without  any  SO,.  With  this 
low-temperature  roasting,  some  iron  will  probably  be 
water-soluble  1     3<  1        uble. 

In   furnaces,  zinc  sulphate  in  ore-  i-  broken  up  into 
ZnO.  etc.  at  a  much  lower  temperature  than  i<  stated  in 
textbooks.    The  conversion  of  ZnS08xH20  to  /   0 
an  . .in i .1 : - ■  >■  d  :''.  roast  1  beratory  fui  1 

than    in    a   muffle    furnace.      It    might  that 

almost  all  would  lie  converted  int..  ch  is 

not  the  case.     The  higher  the  temperature  to  which  any 
ore  is  heat 
ZnO  dissolved  bj  - 

Complex  ores  contain  c  ami  a-  lit! 

a  finishing  temperature  of  about 
1  ..  w  ill  he  found  to  ha  I  bani- 

callv  protected  by  a  .irlaze.  presumably  of  lead  sulphal 
silicate.  This  mechanical  occlusion  of  the  ZnO  im  n 
with  Hie  percent!  '  and  with  the  I 

tare  of  the 

Mam   different  make-  of  pump-  could  he  •  - 
■  zinc-bisulphite  solution,  hut 
commercially    successful    in 

■ 
In  this  co 
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With  reference  to  a  complex  zinc-lead-silver  ore  con- 
taining, for  example,  zinc  30%,  lead  10%  and  silver  10 
oz.  per  ton,  if,  say,  84%  of  the  zinc  is  extracted,  then  5 
units  remain  in  the  residue.  But  one  ton  of  ore,  after 
roasting  and  extraction  of  the  zinc,  will  have  lost  about 
half  its  weight  and  5  units  of  zinc  will  be  in  half  a  ton. 
The  residue  will  assay  zinc  1tir'<,  lead  20%,  silver  20  oz. 
per  ton;  therefore  whatever  zinc  is  not  extracted  will 
figure  more  prominently  as  a  penalty  in  the  residue. 

Sulphuric  acid  causes  silica  to  pass  into  solution,  but 
SO,  does  not  have  this  effect.  When  silica  does  pass  into 
solution,  it  may  appear  later  as  gelatinous  silica,  if  for 
any  reason  the  solution  becomes  neutral. 

Traces  of  copper,  arsenic,  etc.,  should  be  removed  from 
all  bisulphite  solutions  lie  fore  they  are  heated  to  precipi- 
tate the  zinc  monosulphite.  The  quantity  of  copper  pres- 
ent may  be  of  value,  but  the  arsenic,  antimony,  etc.,  should 
be  kept  away  from  the  final  zinc  oxide.  Zinc  dust  is  the 
best  agent  to  use  for  this  purpose. 

Some  General  Com  lusions 

Sulphurous  acid  can  be  of  no  utility  as  a  solvent  for  zinc- 
oxide  from  ores  except  in  those  localities  where  it  is 
cheaper  to  use  it  on  the  lines  indicated  than  to  buy  sul- 
phuric acid.  It  is  a  question  of  geography  and  freights — 
this  is  important;  it  does  not  necessarily  mean  that,  even 
if  the  ore  in  question  is  mined  in  quantity,  it  may  not  pay 
better  to  bring  it  to  where  acid  can  be  bought. 

If  sulphurous  acid  (SO.)  is  used  as  resulting  from  the 
roasting  of  complex  zinc  ores,  it  may  be  possible  to  attain 
commercial  success  by  roasting  the  ore  so  as  to  produce  the 
maximum  amount  of  water-soluble  zinc  sulphate  and  at 
the  same  time  a  good  percentage  of  the  remaining  zinc  as 
soluble  in  SO,  (or  H2S04).  The  portion  of  the  zinc  that 
is  dissolved  by  SO,  will  yield  a  bisulphite  solution.  This 
solution  by  aeration  should  he  oxidized  to  sulphate;  thus 
all  the  zinc  in  solution  will  be  sulphate.  The  neutral 
solutions  after  purification  by  zinc  dust  can  be  worked  up 
in  zinc  contents  so  that  a  certain  daily  portion  of  the  solu- 
tion assaying  about  10%  zinc  will  be  evaporated  till  the 
density  shows  that  there  is  practically  nothing  but  sul- 
phate of  zinc  melted  in  its  own  water  of  crystallization. 
The  cooled  mass  will  solidify,  and  it  can  be  roasted  in  a 
reverberatory  furnace  to  produce  zinc  oxide. 

If  a  wet  method  is  required  for  any  zinc  ore,  from  a 
metallurgical  point  of  view  sulphuric  acid  will  do  as  well 
as  SO,. 

The  question  of  the  electrolytic  precipitation  of  zinc 
from  the  sulphate  solutions  as  an  alternative  to  evapora- 
tion has  been  omitted  purposely  in  this  article. 

False  Returns  On  Ores  that  are  sent  in  for  smelting  and 
treatment,  is  a  fear  that  seems  prevalent  among  men  oper- 
ating small  properties  in  Arizona.  The  Arizona  State  Bureau 
of  Mines  has  conducted  an  investigation  and  has  found  that  it 
would  be  utterly  impracticable  for  any  smelter  or  mill  to  so 
falsify  its  method  of  sampling  as  to  give  low  returns  and 
still  give  the  shipper  one  half  of  the  sample  to  allow  check 
assays  to  be  made.  Bulletin  No.  26  of  the  bureau  (entitled 
"Mill  and  Smelter  Sampling,"  by  H.  J.  Stander)  was  written  to 
show  the  small  shipper  how  to  sample  his  ores  before  ship- 
ment, thereby  having  a  check  on  the  smelters.  Smelter  meth- 
ods are  given  in  detail,  so  that  the  reader  may  determine 
whether,  owing  to  the  number  of  men  who  would  be  con- 
cerned in  any  falsifying  system,  the  smelters  could  afford 
to  give  incorrect  returns.  When  the  Copper  Queen  mine,  for 
instance  ships  to  the  Copper  Queen  smelter,  the  smelter  pur- 
chases the  ore  precisely  the  same  as  they  do  the  ore  of  the 
man  who  ships  ten  tons,  and  the  sampling  and  umpires  are 
done  under  the  same  conditions. 
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From  time  to  time  the  miners'  phthisis  prevention  com- 
mittee, formed  to  report  upon  the  methods  for  prevention 
of  miners'  phthisis  in  Rand  mines,  has  issued  interim 
reports,  and  it  has  now  published  a  complete  statement 
dealing  with  work  accomplished  in  the  four  years  since  its 
creation.  Dust  sampling  was  begun  in  March,  1912,  and 
over  2,800  samples  were  taken  to  the  end  of  that  year. 
The  work  of  the  committee  has  been  largely  centered  on 
carrying  out  numerous  experiments  to  determine  the 
quantity  and  nature  of  dust,  the  best  methods  of  prevent- 
ing its  formation  and  laying  it  when  it  cannot  be  pre- 
vented and  of  safeguarding  miners  against  its  inhalation. 
Attention  has  been  paid  to  medical-research  work.  Many  , 
inventions,  patents  and  suggestions  from  various  sources 
have  been  examined  and  tested. 

Experiments,  analyses  and  other  investigations  have 
necessarily  occupied  a  great  deal  of  time,  and  although 
much  valuable  knowledge  has  been  gained,  much  still 
remains  to  he  done,  and  the  investigations  of  the  com- 
mittee are  still  proceeding. 

Nature  and  Relations  of  the  Disease 

The  second  chapter  deals  with  the  nature  and  general 
relations  of  the  disease.  It  begins  as  a  silicosis,  which  is 
not  intrinsically  an  infective  process.  It  is  a  condition 
of  fibroid  change  in  the  lung,  caused  by  mechanical  irrita- 
tion of  the  tissues,  arising  from  the  presence  in  the  sub- 
stance of  the  lung  of  very  fine  siliceous  particles  derived 
from  dust-laden  atmosphere  which  the  miner  breathes. 
The  lung  is  rendered  more  liable  to  intercurrent  invasions 
by  infective  processes,  especially  tuberculosis,  which 
usually  increases  in  proportion  to  the  degree  of  silicosis. 
The  majority  of  early  cases  have  not  this  complication, 
and  in  many  cases,  if  the  affected  man  leave  underground 
work,  he  may  remain  free  of  tuberculosis  practically  indef- 
initely. On  the  other  hand,  if  underground  work  he 
continued,  tuberculosis  will  in  most  cases  sooner  or  later 
supervene.  Although  the  term  "silicosis"  accurately 
defines  the  constant  and  occupational  factor  in  the  disease, 
the  more  general  term,  "miners'  phthisis,"  describes  better 
the  composite  character  ultimately  assumed.  In  the 
report  an  explanation  is  given  of  the  general  role  which 
these  two  factors,  silicosis  and  miners'  phthisis,  played  in 
the  development  of  the  disease. 

Nature's  Protective  Mechanism 

It  is  also  explained  that  the  air  passages,  the  wind  pipe, 
bronchi  and  bronchial  tubes,  with  their  cilia,  provide  a 
protective  mechanism  against  the  entry  of  foreign  parti- 
cles. Much  of  the  dust  that  is  inhaled  is  entangled  on 
the  moist  surfaces  of  the  nose  and  throat,  and  if  not 
present  in  an  overwhelming  amount,  the  portion  of  it 
which  reaches  the  bronchial  tubes  is  gradually  worked 
upward  ami  expelled.  With  dust  in  large  quantities,  the 
protective  mechanism  breaks  down,  many  especially  of  the 
liner  particles  pass  the  protective  barriers  and  gain  access 
to  the  air  vesicles.  It  is  most  important  for  those  employed 
underground  to  keep  the  protective  mechanism  in  a  state 
of  efficiency.  Exercise  in  the  open  air  after  working  hours 
is  to  be  strongly  recommended.  Simple  breathing  exer- 
cises will  also  help  greatly  to  maintain  the  normal  power 
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of  i  lirsi  expansion,  stimulate  circulation  in  the  lungs  and 
promote  the  healthy  activity  of  the  whole  breathing 
mechanism.     Dusl  will  be  gol  rid  of  thai  otherwise  would 

have  remai I  behind  to  do  Further  damage.     A  regular 

annual  holiday  awaj  from  the  influences  of  underground 
work  is  a  very  important  preventive  measure. 

Although  detailed  knowledge  of  the  disease  has  been 
considerably  extended  in  the  past  few  years,  the  commil  tee 
expresses  the  opinion  thai  .ill  recenl  pathological  work 
has  gone  to  confirm  the  general  accuracy  of  the  view  of  the 
origin  and  nature  of  miners'  phthisis  on  which  the  work 
nf  the  committee  is  based.  Further  observation  is,  bow- 
ever,  necessary  before  the  pathologj  of  the  disease  run  be 
elucidated,  ami  in  addition,  experimental  investigation  is 
required.  An  investigation  into  rai  silicosis  is  nov.  pro 
ceeding  and  promises  to  give  useful  result-,  the  rat  having 
a  high  natural  immunity  to  tuberculosis.  Some  amounl 
of  throwing  oil'  siliceous  and  pigmented  particles  from 
a  silicotic  lung  takes  place,  hut  this  clearing  is  not  in  itself 
capable  of  bringing  aboul  a  restoration  of  those  portions 
of  the  lung  already  seriouslj  damaged,  although  the  injury 
may  to  some  extent  be  compensated  for.  In  the  commit- 
tee's opinion  it  is  never  safe  for  a  man  who  has  once 
contracted  a  definite  silicosis  to  resume  underground  work 

even  though  his  health  in  a  surfac tcupation  may  have 

become  quite  good,  ami  hi-  working  capacity  he  littl 
at  all,  impaired. 

Pure  tuberculosis  of  the  lungs  unaccompanied  by  sili- 
cosis occurred  to  a  certain  extent  among  underground 
workers,  particularly  in  the  earlier  year-  of  their  mining 
life.  Such  sufferers  maj  obviousl]  I me  quite  incapaci- 
tated, but  they  are  not  legally  entitled  to  compensation 
under  the  act.  This  fact  has.  in  individual  cases,  given 
rise  to  some  amount  of  apparent  hardship,  the  reason  for 
which  is  not.  the  committee  believes,  generally  understood 


amone;  miners 


Broad  Policy  of  Prevention 
Radiographic  appearances  in  miners'  phthisis  afford  the 
most  reliable  single  evidence  in  establishing  the  existence 
ami  stage  of  the  disease.  But  a  complete  opinion  must  he 
based  both  on  X-ray  appearances  ami  clinical  examination. 
The  broad  policy  of  prevention  must  (a)  prevent  the 
formation  and  dissemination  of  dust  and.  where  this  is 
impossible,  protect  men  from  inhaling  dust  ami  explosives 
fumes;  (b)  protect  workmen  againsl  risk  of  infection  l>\ 
tuberculosis.  A  further  important  preventivi  measure  is 
the  adoption  of  a  strict  system  of  selection  of  recruits 
for  underground   employment.     Men    should    have   good 

physique  and  reserve  of  respiratory   capacity.      The  >- 

mimic  wisdom  of  accepting  men  over  15  years  of  age  for 
initial  underground  work  is  doubtful.  All  persons  with 
tubercular  taint,  even  if  latent,  should  he  rigorously 
excluded. 

Prevf.xtix<;  Dust  and  Laying  It 
In  the  chapter  describing  method-  of  laying  dust  and 
preventing  its  formation  or  inhalation,  it   is  stated  that 
when  it  is  considered  that    tl  [angerous  particles 

have  a  diameter  of  '  , in.  and  1 

in  sampling  so  dense  a  medium  as  sugar  has  to  he  usi>d. 
it  is  clear  that  no  respirator  can  be  devised  which  will 
prevent  passage  of  all  dust  and  at  tin-  same  time  allow  of 
breathing.  The  question  of  electrical  blasting  was  closely 
investigated  at  the  Meyer  &  Charlton:  while  I 
has  undoubted  advantages,  its  general  application  at  pres- 


ets field  of  usefu 

he     limited     to     i 

remove  men  from  the  tunic-  and  du-i  of  blastit 
ordina  of  fuse  firing.    After  tho 

tion  of  all   possible  ways  and   mea 

arrived  at  that  abundance  of  clean  water,  jud u  used, 

is   generall; 

known  for  dealing  with  -       ial  liquids,  while  show- 

ing do  definite  -i  er  plain  wal 

dust,   retained   the  Ju-i 
does. 

The     report     deals    at     length     with     tin      lim-l     suitable 
"ds  of  la\  ing  the  dust  produced.    The  latest  1 
water-blasts,  jet-.  Bprays  and  atomi  ■•  ribed  anil 

illustrated.    The\  are  I  ol  much  experiment  on 

the  pari   of  the   mines  and   the  committee  ami   ma 

looked  I  be  i  tangible  and  prai  tical  fru  I 

their  labors.     It   is  on1  an  outline. 

The  water  blast   -I Id   he  brought   into  action   by   the 

miner  in  charge  immediately  alter  lighting  up  and  should 

he  placed   at   a   siillieieiit   distance   I'roln   the   lace   t 

injury  from  the  explosion,  while  being  at  the  same  time 
near  i  nou  ;h  to  laj  dust  and  fumes  at  the  point  of  origin. 
In   the  feu    cases  where  "cut   and   round"  blast 
.  shift  i-  permitted,  the  use  of  two  water  blasts  i-  advisable. 
In  blasting  in   lai 

use  nf  water  blasts  i-  impracticable  and  ineffeel  I 

reduction    in   quantity    of  dusl    obtained   by   the   at 
experimental  devices  v.  b  that  the  air  could  he 

considered  sufficiently  purified.     The  only  way  of  coping 
■with  this  difficult}  i-  to  -weep  out  -inh  air  as  rapidly  as 
possible  I",    on  ,u  -  of  the     entilating  current.     I'. 
cither    in    the   solid,    in    large    loosi 

e  box  holes  or  ore  pa—  e-.  should  only  in  ca» 
absolute  necessity  he  allowed  during  the  shift,  in  view  of 
the  huge  quantities  of  dust  and  deleterious  gases  released 
by  blasting.    All  persons  not  directly  employed  in  bit 

[d,  a-  far  a-  possible,  leave  'he  mine  before  blasting 

begins.     Tin-   removal    is   facilitated   h\    the  practic 

ral  niin.s  of  sending  down  men  nol  actually  employed 
in  breaking  ground  eat  shift  and  hauling  them 

to  the  surface  before  the  beginning  of  I 'roper 

control  and  regulation  of  blasting  i 
of  most  \  ital  importan 

|'i  !  i    \.    riONS   IN    M  ICHINE    IND   HAND   DRILLING 

In  machine  drilling  wet  drilling  is  now  obligatory  and 

may  he  considered   the   normal   condition.      In   collaring, 
|arge  nf  water  at  When  drilling 

with   machines   other   than    water-feed,    the  jet   -hoiild    lie 
unscrewed  from  the  hose  and  the  collar  deluged  until  the 

hole  i-  well  started,  when  the  machine  should  he  -topped. 

the    jet     -clewed    to    the    ho-e    and    ill-erlcd    HI    tile    hole    and 

kept  there.     Spraying  water  around  and  aero--  the  mouth 
tory.     Detailed  results  are  shown  as 
■   drills.     In  hand  drilln  lid  I"' 

taken  that  the  surrounding  -  rock  are  kept  well 

wetted  during  collaring.    Water  should  he  poured  it 
time  =  as  the  hole    - 

swab  should  he  used  thn 
moved  or  handled  in  any  part  o  ntil  it 

»hly  wetted  by  mi 
-    • 
throughout  main  airways  and  tra'  Junc- 

tion with   ' 

Is  and  off  the  broken  r 
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Experiments  in  laying  dust  by  electrical  means  were 
tried  in  the  lines  of  arrangements  in  the  United  States 
cement  factories.  Inii  there  does  not  appear  to  be  any 
means  of  practically  applying  the  method  in  mines  in 
which  conditions  are  so  greatly  different.  Surfaces  wet 
with  Belger  fluid  retain  their  wetness  for  a  long  period, 
the  dust  accumulating  on  it,  but  always  presenting  a  damp 
surface.  Its  use,  however,  is  limited  to  airways  where  the 
air  is  below  the  point  of  saturation,  since  wet  air  causes 
the  deposit  to  liquefy  and  run.  In  tunnels,  stopes,  etc., 
where  continual  watering  or  spraying  is  necessary,  the 
Relger  fluid  would,  with  occasional  reapplication,  serve  a 
useful  purpose. 

The  report  goes  on  to  treat  of  dust  in  crusher  stations, 
the  air  in  which  can  easily  be  dealt  with  if  reasonable 
precautions  are  taken.  Good  results  depend  entirely  upon 
the  adequacy  of  spraying  arrangements  and  the  system 
of  exhaust  ventilation.  While  silicosis  is  negligible  among 
assayers,  it  undoubtedly  exists  among  crusher-station  men. 
A  further  lengthy  chapter  discusses  ventilation.  It  would 
be  an  advantage  to  cut  out  old  stopes  from  air  circulation, 
where  possible,  so  as  to  increase  the  amount  of  fresh  air 
in  places  where  it  is  wanted,  and  it  would  also  be  an  advan- 
tage to  have  a  special  official  to  look  after  the  ventilation 
and  water  service,  instead  of  distributing  the  duty  among 
a  number  of  persons.  Special  attention  must  be  paid  to 
ventilation  of  close  places. 

How  Far  Have  the  Measures  Been  Effective? 

The  question  as  to  how  far  the  measures  already  taken 
to  reduce  the  amount  of  dust  present  in  the  air  of  mines 
had  had  beneficial  results  could  not  be  fully  answered  by 
reference  to  statistics.  The  disease  was  so  insiduous  and 
in  the  earlier  stages  the  diagnosis  was  so  difficult  and 
uncertain  that  it  must  he  some  years  before  actual  facts 
based  on  figures  could  be  arrived  at. 

While  it  was  impossible  to  base  a  statement  regarding 
the  amount  of  dust  in  the  air  of  mines  on  individual 
samples,  it  could  he  confidently  stated  that  the  informa- 
tion derived  from  the  investigation  so  far  carried  out 
pointed  to  the  conclusion  that  conditions  underground 
hid  greatly  improved  since  the  inception  of  the  committee 
in  1912,  when  the  general  use  of  water  for  dust  laying  was 
inaugurated.  The  adoption  of  proper  and  readily  applied 
methods  of  dust  laying  and  of  precautions  in  avoiding  the 
inhalation  of  air  charged  with  dust  after  blasting  had  led 
and  would  continue  to  lead  in  the  incidence  of  miners' 
phthisis.  Other  factors  which  should  conduce  materially 
toward  the  same  end  were  the  extension  of  the  practice  of 
working  only  one  shift  per  day  underground  and  the 
provision  of  an  annual  holiday  to  miners. 

The  committee  finds  it  necessary  to  utter  a  grave  note 
o,'  warning.  Sustained  efforts  on  the  part  of  all  concerned 
■r/e  imperatively  necessary.  While  the  mines  generally  are 
equipped  with  water  and  necessary  appliances,  there  are 
still  too  many  eases  of  carelessness  and  lack  of  proper 
precautions  in  using  these  appliances.  This  is  particularly 
the  case  with  natives  who  are  ten  times  as  numerous  as  the 
white  workers,  and  who,  owing  to  the  discomfort  caused  l>\ 
the  use  of  water  and  the  slight  additional  effort  required, 
were  inclined  to  negleci  precautions  when  not  watched. 
The  legal  and  moral  responsibility  is  a  joint  one  falling 
equally  on  employers  and  workmen.  The  management  of 
the  mine  is  responsible  for  the  provision,  maintenance  and 
continued  supervision  of  an  adequate  water  supply  and  of 
iFicient  appliances.     On  the  workman  falls  the  responsi- 


bility of  putting  these  appliances  in  use  in  all  cases  where 
their  employment  is  called  for. 

To  the  report  are  annexed  150  pages  of  appendixes, 
including  many  microphotographs,  drawings,  diagrams 
and  other  illustrations. 

Znsac  Miu&es  of  ToimlrSiim 

Zinc  is  the  leading  metal  produced  in  French  Indo- 
C'hina.  During  the  past  five  years  the  exportation  of  zinc 
ore  from  Haiphong  has  averaged  nearly  27,000  tons  per 
year,  according  to  a  communication  from  Consul  L.  P. 
Briggs,  Saigon,  French  Indo-China,  in  a  recent  issue  of 
the  Commerce  Reports  of  the  Department  of  Commerce. 

Although  some  zinc  has  been  mined  in  Annam  and 
litis  mineral  undoubtedly  exists  in  the  interior  protec- 
torate of  Laos,  practically  all  that  is  now  produced  in 
French  Indo-China  comes  from  the  protectorate  of  Tonkin 
and  is  exported  from  the  port  of  Haiphong.  The  zinc 
mines  exploited  at  present  occupy  a  strip  about  50  mi. 
wide  and  100  mi.  long  just  above  the  delta  district,  a  little 
north  and  a  little  east  of  the  center  of  the  protectorate. 
There  are  four  well-defined  zinc  regions. 

The  Four  Zinc  Regions 

The  oldest  zinc  region  of  Tonkin  is  the  Tuyen-Quang 
district  near  the  town  of  the  same  name  at  the  junction  of 
the  Clear  and  Gam  Rivers.  The  ore  from  this  group  is 
carried  in  river  steamers  down  the  Clear  and  Red  (Rouge) 
Rivers  and  through  the  canals  to  Haiphong. 

Next  in  age  and  in  recent  years  the  most  productive 
district  is  the  Thai-Nguyen  region  above  the  town  of  this 
name  on  the  Song  Can  about  50  mi.  east  of  Tuyen-Quang. 
This  is  the  most  extensive  district,  and  it  is  situated  near 
the  center  of  the  Tonkin  zinc  fields  as  they  are  at  present 
exploited.  The  ore  from  these  mines  is  floated  in  sampans 
down  to  Dap  Can,  nearly  100  mi.,  then  transferred  to  river 
steamers. 

On  the  extreme  east  is  the  Than-Moi,  or  Langson, 
region  on  the  upper  waters  of  the  Song  Thuong  and  along 
the  railway  between  Phu-lang-thuong  and  Langson.  The 
ore  from  this  region  is  transported  by  rail  to  Phu-lang- 
thuong,  where  it  is  loaded  on  river  steamers. 

The  newest  and  perhaps  the  richest  of  these  regions  is 
the  Chodien  or  Bac-kan  district,  east  of  the  Song  Gam, 
about  50  mi.  above  Tuyen-Quang.  The  ore  from  the  Cho- 
dien mines  is  carried  by  a  private  railway  to  the  Song 
Gam,  then  by  sampans  to  Tuyen-Quang,  whence  it  is 
transferred  to  river  steamers. 

These  four  regions  include  about  30  zinc  concessions, 
of  which  only  11  are  at  present  in  process  of  exploitation. 

Development  of  the  Tonkin  Zinc  Industry 

Although  the  Chinese  are  known  to  have  obtained  zinc 
from  Tonkin  before  the  French  occupation,  the  serious 
exploitation  of  this  mineral  dates  from  1906.  In  this  year 
some  coolies  working  on  the  estate  of  Commandant  Cadars 
at  Trang-da  opposite  Tuyen-Quang,  discovered  a  vein  of 
zinc  ore.  Further  search  proved  the  mountain  to  be  rich 
in  this  mineral.  Lacking  the  necessary  capital  and  experi- 
ence, M.  Cadars  formed  the  Soeiete  ties  Mines  de  Trang- 
da,  with  a  capital  of .  300,000  francs  ($58,000)  and  with 
its  headcpiarters  at  Tuyen-Quang  (later  changed  to  35 
Rue  de  Oliehy,  Paris),  for  the  exploitation  of  the  first  zinc 
mine  of  Tonkin.  The  first  year  this  mine  produced  about 
2,500  tons  of  ore.     In  1909  the  production  had  reached 
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8,1 tons,  and  Bince  thai  date  the  annua]  output  oi 

mine  has  remained  a1  about  L0,000  tons. 

The  discover}  of  zinc  al  Trang  da  led  to  the  exploitation 
of  the  old  Chinese  mines  al  Lang-hit,  near  Thai-Ngu 
Several  mines— Lucie,  Georgette,   Renee,   .Metis   Bai 
and  Moba — were  developed,  and  in  L909  M.  Marcel  Pier- 
i-dii.  backed  by  tbc  German  firm  of  Speidel  &  Co.,  formed 
the  Soeiete  Miniere  du  Tonkin,  with  a  capital  of  1,000,000 
francs  ($193,000)  and  with  its  main  office  at   Haiphong 
(later  transferred  I"  I  i  Rue  Vezelay,  Paris).  At  thai  time 
these  mines  produced  only  a  few  thousand  tons  of  cala 
mine  and  blende,  but  in   L91I   their  production   reached 
L 4,432  tons,  and  they  have  since  held  first  rank  among  the 
zinc  mines  of  Tonkin. 

In  1909  also  the  Soeiete  Miniere  de  Than-moi  was 
formed  at  Paris  (I  I  Rue  Ye/ela\  i  bj  M.  Marcel  Pierron, 
who  retained  80%  of  the  stock.  Its  mines  are  on  the  Song- 
Thuong  between  Phu-lang-thuong  and  Langson.  The 
production  of  these  mines  has  been  irregular,  varying  from 
402  tons  in  1911  to  5,368  tons  in  101  I,  but  the  ore  is  of  a 
high  grade. 

In  the  meantime  M.  Cadars  and  others  discovered  three 
other  veins  near  Trang-da-Kem,  Con-rau  and  Con-rong, 
and  in  1910  they  organized  for  their  exploitation  the 
Soeiete  des  Mines  de  Yenlinh,  a  joint-stock  company  with 
a  capital  of  700,000  francs  and  with  it-  headquarters  al 
Tuyen-Quang.  The  output,  of  this  group  during  the  first 
four  years  averaged  onh  about  1,100  tons  per  year.  Imt  in 
1915  its  production  was  about  3,000  tons,  and  estimates 
for  1916  point  to  about  1,000  or  5,000  tons. 

The  Character  of  the  Zinc  Ore 

Several  other  concessions   have   I n   taken    up   in    the 

Tuyen-Quang  region;  but  the  only  other  mine  that  has 
been  sufficiently  productive  to  deserve  mention  is  that  of 
Bac-nhung,  belonging  to  Perrin  Freres,  which  in  loll 
produced  about  450  tons  of  ore. 

The  Van-lang  mines  in  the  Thai-Nguyen  group  began 
production  in  1911,  although  the  concession  was  not 
-ranted  until  the  next  year.  It  is  operated  by  the  Soi  i  h 
d'-Exploitation  des  Mines  de  Van-lang,  Hanoi.  The  pro- 
duction of  this  mine  for  the  years  1912  to  I'M  I  inch  ive 
was.  respectively,  1,800,  1,500  and  1,672  tons  of  blende, 
calamine  and  galena.  The  ore  is  of  low  grade,  and  the 
mine 'ceased  operations  after  the  outbreak  of  the  war. 

The  Cho-dien  concessions  were  granted  in  1912,  but 
because  of  the  inaccessibility  of  the  mines,  actual  exploits 
tion  did  not  begin  until  101  I.  flere  the  proprietor,  M.  G. 
Bault,  Hanoi,  was  obliged  to  build  a  railway  of  35  km. 
(about  22  mi.)  from  the  minis  to  the  Song-Gam  at  a 
of  nearly  a  million  piasters.  This  railroad  was  not  com- 
pleted until  July,   L914.     During  thai  year  aboul    I. 

tons  was  produced.  During  L915  the  production  of 
mines  reached  8,600  tons.  At  presenl  the  Cho-dien  mines 
are  surpassing  all  others,  and  a  yield  of  15,000  tons  is 
predicted  for  1916.  The  ore  is  mined  in  the  open  i 
the  side  of  a  hill,  and  n  is  -aid  that  there  is  80,000  tons 
of  52%  ore  in  sight.  This  seems  to  be  the  future  zinc 
field  of  Tonkin. 

The  grade,  and  sometimes  the  character,  of  the  zim 
of  Tonkin  vary  with  the  different  mines  and  even  in  the 
same  mine.  The  most  common  ores  are  blende  and  cala- 
mine (zinc  sulphide  and  hydrous  silicate).  These  ores 
range  from  40  to  55%  in  metallic  zinc.  Each  of  the  mines 
has  a  reducing  plant  where  the  ores  are  crushed,  >■ 


and  call  i  .  entrated  t< 

fhia i  concentrate 
menl   and   senl    to  B  I  nun   win  m  ■ 

shipped  to  Eui lap 

Tbc  fol  on  i  i  ■'.'.--  the  character  and 

luced  l>\   each  of  these  mines  in    101  I   and   the 

ic  prod 
in  t  delivered  al   Haiphong: 


■ 

4M  60  60 

<• 

52  132  22 

SO 

49 

131 .  93 
50  IIS  01 


I  in 

I   ii h 

I    in. 

Bac-nhung  i  lalamino 

I   ..I  iii.ii, .       i,. I  I.I.  ml, 

Van-lang  i  lalamini  ,bl< 

1  i'  " i 

Cho-dien 

I  |i   to   thi    pn   •  nl    the   zini    i 
1  a  e  i n  round  neat  the  sui  fai  e.    Out  roppingt  on  hill- 
sides have  hem  expl d    >■,  opencutt   followed  by  ans 

of  tunnels.     The  principal   too  in   the  mini 

pickaxes,  shovels  and  Decauville  cars.  The  reduction  plants 
make  use  of  the  besl   modern  machine) 
ally  operated  by  eh  ■  ,      I   ■ 

trie  drills  ami  dyi  i  the  laborer  in 

follow  iic  up  a  rich  vein,  but  on  the  whole  mining  machin- 
ery i-  seldom  used.    This  has  been  due  to  the  quantities  of 

ore  near  the  surface,   the  abundance  and   chea] 

native  band  labor,  the  diffii  taining   European 

skilled  workmen,  and  lack  of  capital.    I'-ut  i lern  mining 

machinery  must  ultimately  comi  to  Tonkin.  This  is  a 
part  of  the  problem  of  the  future  development  of  these 
mine-. 

The   cost,  of   production    in    the   Tonkin    zinc    m 
greatly   lessened   by  the  cheapness  of  labor.     Tonkinese 
coolies  receive  on  the  average  30  to  10c.  local  currency  (  15 
to  20c.  I  .  s.  currency)   per  day.     Although   neither  as 
strong  nor  as  intelligent  as  tl     i  they  are  diligent, 

faithful  and  apt. 

The  followin  i   tab! t  oxin  the  amount 

1 1'.    S.   currency  )    reci 

during  the  years  1912  to  loi  1  respectively.  Statistics  for 
!915  are   not   yel    available,  ■  ertain   thai    the 

amounl  averaged  two  or  three  times  as  high  a-  in  previous 

wears  : 

Min,                 1912  1913  1914                Mil,,              1912        1913        1914 

$173,700  Jill'..  ,71  -I  $10,133 

392.176  389.472  230.288     Bac-nhung                 $24.51 1  $1 1.484 

21.230  66.585  136.258     Titonia                         15.633 

25,283  23.160  21  230     I                                                  42.161 

Ven-linh                  16,405  15.440  34.586 

Ic-Adele      I4.6M  653.595  640.372  592,695 

Tl xportation  of  zinc  from  the  port  of  Haiphong  dur- 
ing the  past  thn  |  as  follow-  (  ill  metric 
tons)  : 

ii     1113      1914      1915 
Dunkirk  12.936    4.991 


913  1914      1915 

9  .518 

500      I  7.089 

17.403     United  -  7.825 


Marseilles 

W.'57!  27.732.9.562  33.335 

The  chief  drawback  of  th onom 

,i  en  the  lack  of  a  loan  and  discount  bank 
which  could  advai  to  a  worth1,  i 

consequent  i    that  many  of  the  firms  font 

backed  by  foreign  who 

carrii 

outbreak  of  the  war  thi  - 

to  have  had  long-term 
Tonkin  mini 
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The  immediate  effect  of  the  war  was  the  breaking  off 
of  all  business  relations  between  French  operators  and 
German  financiers,  the  withdrawal  of  German  capital  and 
the  loss  of  a  market  for  Tonkin  zinc.  The  ore  already  in 
the  hands  of  these  foreign  firms  was  tied  up,  and  further 
production  was  precarious.  Tonnage  was  lacking  for  the 
zinc  available  for  exportation.  In  December,  1914,  some 
of  the  leading  zinc  producers  of  Tonkin  were  seeking  a 
market  for  their  product  on  almost  any  terms. 

Improved  Conditions — Zinc  for  United  States 

But  the  situation  soon  began  to  clear  up.  German  goods 
in  French  Indo-China  were  sequestrated  in  November, 
1914.  The  decree  forbidding  the  exportation  of  zinc  was 
put  into  effect  in  Indo-China  early  in  1915.  The  belliger- 
ent nations  had  become  convinced  that  the  war  was  not  a 
matter  of  a  few  months,  and  the  consequent  demand  for 
metal  was  unprecedented.  As  a  result  the  price  of  zinc 
began  to  mount,  until  on  July  1,  1915,  zinc  ore  at 
Haiphong  was  worth  two  or  three  times  as  much  as  on 
July  1,  1914. 

"With  the  rise  in  the  price  of  zinc  and  with  the  demand 
for  this  product  made  by  the  allies  and  the  neutral  nations, 
the  zinc  mines  began  to  resume  operations.  The  smaller 
companies  found  themselves  confronted  by  two  serious 
handicaps;  namely,  the  lack  of  sufficient  financial  backing 
and  the  mobilization  of  European  operators  and  employ- 
ees. As  a  consequence,  although  production  in  1915  was 
greater  than  in  any  previous  year,  the  product  came 
entirely  from  a  few  of  the  larger  firms.  The  product  for 
1916  will  probably  be  50%  greater  than  that  of  1915. 
Under  more  favorable  conditions  it  could  easily  be  four 
or  five  times  as  great. 

During  the  early  part  of  1915  most  of  the  exported  zinc 
went  to  France ;  but  the  export  restrictions  were  moder- 
ated, and  later  in  the  year  a  good  share  of  this  ore  went 
to  Japan  and  the  United  Stales.  Between  Oct.  1.  1915, 
and  Feb.  1.  1916,  the  Societe  Miniere  du  Tonkin  exported 
9.325  tons  of  ore  to  Baltimore  and  1,300  tons  to  Galveston 
via  Marseilles — the  first  Tonkin  zinc  to  be  shipped  direct 
to  the  United  States.  Most  of  the  product  of  the  Lang-hit 
mines  is  still  finding  a  market  at  Baltimore,  while  it  is 
understood  that  a  Japanese  firm  has  made  contracts  for 
the  output  of  the  mines  of  Tuyen-Quang. 

Outlook  foe  1916 — Future  of  Zinc  Industry 
Under  the  stimulus  of  unheard-of  prices  the  larger  zinc 
mines  of  Tonkin  are  now  running  at  their  utmost  capacity, 
limited  only  by  the  difficulty  and  expense  of  installing 
new  machinery  and  the  practical  impossibility  of  main- 
taining an  efficient  stall'  of  European  operators  and  over- 
seers. In  all  the  zinc  fields  a  greatly  increased  production 
is  foreseen,  and  the  total  product  for  1916  is  estimated 
at  50,000  tons.  The  value  of  such  a  product  according  to 
the  present  customs  estimates  will  figure  in  the  official 
reports  of  1916  at  about  $1,185,000,  but  the  market  value 
at  the  present  price  will  be  at  least  $3,000,000. 

The  zinc-mining  operations  of  Tonkin  up  to  the  present 
have  been  merely  scratching  the  surface  of  the  rich  and 
extensive  fields.  The  preliminary  surveys  of  the  country 
have  marked  on  the  maps  the  places  where  zinc  is  known 
to  exist  without  much  knowledge  of  the  extent  of  the 
deposits. 

The  great  needs  of  this  industry  are  machinery,  operat- 
ing capital  and  transportation  facilities.  Under  present 
conditions  it  is  only  profitable  lo  exploit  the  richest  ores 


near  the  surface  of  the  easily  accessible  mines.  Operating 
capital  and  improved  methods  of  internal  transportation 
would  greatly  enlarge  the  available  fields,  while  modern 
machinery  would  enable  the  present  mines  to  be  worked  at 
lower  levels  and  would  make  it  possible  to  extract  the 
mineral  from  the  lower  grades  of  ore  now  thrown  away. 
The  question  of  establishing  a  central  refining  plant  at 
Haiphong  or  some  other  place  in  Tonkin  is  now  being 
agitated  and  has  so  many  obvious  advantages  that  it  is 
sure  to  come. 

The  question  of  internal  transportation  belongs  to  the 
protectorate  of  Tonkin  and  the  Union  of  French  Indo- 
China,  but  the  operating  capital  of  the  mines  must  be 
supplied  from  the  outside.  The  mining  regulations  of 
Tonkin  prescribe  that  a  majority  of  the  board  of  directors 
of  any  mining  company  must  be  French  citizens  or 
colonials.  But  there  are  two  ways  by  which  foreign  capital 
can  contribute  to  the  development  of  this  industry  and 
participate  in  its  consequent  financial  returns.  Foreign 
zinc  manufacturers  can  hold  shares  and  form  a  minority 
of  the  board  of  directors  with  or  without  the  consequent 
purchase  of  the  product  of  the  mines;  or  foreign  capital- 
ists can  fill  a  long-felt  want  in  Indo-China  by  establishing 
a  loan  and  discount  bank  which  will  furnish  the  necessary 
capital  to  deserving  enterprises. 

Clhliniese  SsiMpetes* 

An  American  who  has  recently  been  employed  with  the 
engineering  department  of  the  Standard  Oil  Co.  states, 
according  to  U.  S.  Commerce  Reports,  that  he  is  in  touch 
with  certain  Chinese  who  have  secured  a  monopoly  for  the 
collection  of  saltpeter  in  three  provinces.  Interest  appears 
to  have  been  originally  aroused  in  the  subject  by  rumors 
of  the  probability  of  a  large  Russian  demand;  but  this 
does  not  seem  to  amount  to  anytning  at  present,  and  the 
attention  of  the  promoters  has  been  turned  to  a  possible 
American  market. 

The  price  originally  quoted  was  $33  Mexican  per  picul 
of  133i<<>  lb.,  and  at  the  then  rate  of  exchange  the  Amer- 
ican representative  calculated  this  meant  the  possibility 
of  delivery  f.o.b.  treaty  port  (probably  Tientsin)  at  a 
figure  that  would  compete  with  the  rate  then  ruling 
in  New  York.  However,  the  gold  value  of  silver  has 
since  appreciated  somewhat — a  factor  which,  of  course, 
ordinarily  militates  against  export  trade — and  further  in- 
vestigation would  probably  be  necessary  before  such  a  price 
could  be  accepted. 

The  promoters  claim  to  be  able  to  deliver  at  three  weeks' 
notice  quantities  of  400  to  500  tons.  They  have  formed  a 
company  with  a  capital  of  $525,000  to  $575,000  (gold) 
and  say  they  are  not  looking  for  more,  this  being  strictly 
a  purchasing,  not  an  investment,  opportunity. 


The  Consolidated  Interstate  Callahan  Mining  Co..  in  its  re- 
port for  the  third  quarter  of  1916,  shows  a  net  profit  of 
$413,695.  There  was  mined  38,695  tons  of  ore  and  32,938  tons 
was  milled,  the  average  content  being  25.7%  zinc,  l.S  oz. 
silver  per  ton  and  5.60%  lead.  The  total  mill  recovery  was 
85.7%,  and  the  recovery  on  the  basis  of  metals  paid  for 
was  82.9%.  The  amount  of  zinc  in  the  ore  and  concentrates 
shipped  was  16.868, S36  lb.,  and  the  lead  in  the  two  products 
was  1,454,562  lb.  The  cost  of  mining  was  $5.05  per  ton  ex- 
tracted, and  of  milling,  $1,252.  Production  is  being  main- 
tained at  the  maximum.  One  dividend  of  $1.50  per  share  was 
made  during  the  quarter,  amounting  to  $697,485.  A  total  of 
$4,649,900  has  been  paid  since  Apr.  1,  1915.  The  company  has 
added    materially   to   its   property  acreage  during   the   quarter. 
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Ravpiidl  §lhaiF!i=Simill5.inagf  wiftlhi 
S^aspeimdledl  EWlIRllheadl 

By   Walteh    Fiti  n.   .1  r.* 

Extremely  rapid  progress  in  shafl  sinking  has  been 
accomplished  at  the  proju'rt y  <il'  the  Chief  Consolidated 
Mining  companies'  property  at  Homansville  in  the  Tintic 
District,  Utah.  The  suspended  bulkhead  and  shootin 
shown  in  the  illustration  permitted  the  timbering  to  be 
clone  without  stopping  the  work  in  the  bottom  of  the 
shaft.    This  was  accomplished  by  lowering  the  bulkhead, 


THE  SUSPENDED  BULKHEAD  FOR  USE  IN  SHAFT  SINKING 

by  means  of  the  chain  blocks  shown,  a  sufficient  distance 
to  allow  for  a  set  of  timbers.  Tins  arrangemenl  added 
greatly  to  the  safety  and  speed  of  sinking.  The  shaft  is 
15  ft.  6  in.  by  6  ft.  6  in.  and  is  composed  of  two  hoisting 
compartments  1  ft.  2  in.  square  cadi  and  a  manway  i  ft. 
2  in.  by  3  ft.  2  in.,  all  measurements  inside  timbers.  The 
timbers  used  are  8x8-in.  throughout,  placed  on  5-ft. 
.enters  in  porphyry  formations  and  on  6  ft.  centers  in 
the  limestone  formations.  The  shaft  is  lined  throughoul 
with  2xl2-in.  lagging. 

The  work  of  sinking  was  commenced  on  July  8,  1916, 
on  contract  by  Walter  Fitch.  Jr.,  Inc.,  and  in  the  firsl 
31  days  a  total  distance  of  256.3  ft.  of  sinking  had  been 
accomplished.  During  the  succeeding  31  days  861  it. 
was  sunk.  The  shaft  was  sunk  through  porphyry  and 
limestone.  The  former  was  unfavorable  Eor  drilli] 
account  of  sticking  and  the  plugging  of  the  hollo* 
used,  but  this  disadvantage  was  balanced  by  its  being 
favorable  for  mucking.     The  limestone  was  a  hard 

•Contractor.  Eureka,  Utah. 


grained    rock,   bn  hich    made 

mucking  difficult.     Prom  three  to  fout    I  i  I     pper 

drills   were   used   n  ith   %•  in.   hollow   hi  \ 

5  ft.  round  of  Er '.'it  to  25  holes  was  drilled  and 

12  lir.     The  air  pn  ssure  wot  \ r,  ranging  from 

no  to  70  lb.     Hoi  ro  15-eu.ft.  b 

used  alternately   and  dut  lly  on   top 

into  a  cat   bj   mi  a  •   ring 

in  the  bottom  of  the  buekel  which  held  the  botl sta- 

t  in ii. 1 1  top  to  tip  over  on  an  incline  d"'>r 

and  chute  as  thi  lacked  off  on  the  rope      Ho 

crosshead   was   used   in    hoisting.     The  mpart- 

1'i.nt  was  lined  with  lagging  and  the  buekel  allowed  to 
swing  free. 

Three  shifts  of  Eour  machinemen  each   #ere  used  in 
the  bottom.     They  drilled  or  mucked  as  the  case  might 
be.    On  day  shift  two  timbermen  did  all  the  timbi 
On  top  consisted  of  a  topman  and  ■ 

eai  h  -inn      Ever    mai    oi    thi   jo 
.  e|.i   the  topmi  q,  who  were  paid  -  besl  speed 

was  made  in  mucking,  onl]   a  ■  ptional  mucking 

ability  being  hired. 

A  Maiae-TracK  Switch 

Bi  Aim  in  i;  C.  Daman* 

The   mine-tracl     switch   shown   in   the   accompanying 

oth  in  con- 

strui  m.      It   can   be  made   in   any   mine 

blacksmith  Bhop      U  consists  primarily  of  *  -w'-in.  strap 

1 1    i  an    be   rated    by   the  engineer 

without  getting  o  car,  by  simple  throwing  the 

»XHb.  Weight^]--  ---.    ■     rT~l-rr^: 


k-.... 


—2Q"~ 


■Rod  tc  Track  Frog 


\    POSITIVE  SWITCH  THAT  CAN    BE  OPERATED   FROM 
THK    CAB 

lever   weight    to   the   opposite   sid  itch    holds 

LO-lb. 

i  trical  connection.     In 

-  will 

t  and  then  letting  it  fall  bad 
the  wheel  passes  by.     All  1 

^fini:  .  the  inventor  being  a  ti 

man  at   the  Junction  ll 


•Mining   eneinf 


Eudora   St..   Denver,  Colo. 
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EfBRici©iac;r   with  Hew  MlEii©  C§vs°s 
By  Fred  M.  Heidelberg* 

Eour  cars  that  have  recently  been  put  into  general  use 
by  the  Copper  Queen  company  will  be  of  special  interest 
In  engineers  interested  in  the  principles  of  efficiency,  since 
the  cars  tend  to  better  working  conditions  and  eliminate 
waste. 

Time  study  of  a  day's  work  revealed  that  an  exceedingly 
large  portion  of  time  was  consumed  by  the  miner's  run- 
ning around  and  hunting  things  with  which  to  work  and 
which  he  should  have  had  ai  his  side.  A  tool  car,  shown 
in  Fig.  1,  was  designed,  therefore,  to  carry  all  the  tools 
a  miner  might  need  in  accomplishing  a  day's  work.  Upon 
arriving  at  his  level  the  miner  inspects  his  tool  car  and 
ascertains  that  all  equipment,  such  as  machine  hose,  both 


FIG.   1.    POUR-COMPARTMENT   .MINERS   TOOL  CAR 

wilier  and  air.  tool-,  drill  steel,  gaskets,  oil,  etc.,  is  in  place. 
When  he  is  sure  that  everything  necessary  to  do  his  day's 
v/ork  is  in  its  place  in  the  car.  he  pushes  it  to  his  drift  and 
begins  work.  The  reader  must  admit  that  with  this  car 
fully  equipped  there  will  he  little  reason  for  the  miner's 
leaving  his  place  of  work,  thus  eliminating  a  great  deal 
of  waste  time.  The  design  of  the  car  is  such  that  it  will 
go  on  any  cage  in  the  mines.  There  are  four  compart- 
ments, count  ing  the  top  platform.  <  )ne  of  these  is  inclosed 
for  carrying  things  easily  lost  or  damaged  and  is  provided 
with  hinge  and  hasp  so  that  it  can  lie  locked  if  necessary. 
The  whole  construction  is  as  light  as  possible,  only  l%x 
1"' i\  ^.-ni.  angles,  iVin.  an&  1/4_m-  plate  being  used. 

The  water  ear  of  50  gal.  capacity,  illustrated  by  Pig.  ".', 
was  designed  and  buill  to  obviate  the  inconvenience  experi- 
enced when  a  water  drill  had  to  be  worked  in  prospect 
drifts  or  where  piping  for  water  could  not  be  conveniently 
pul  in.  A  great  deal  of  piping  that  was  formerly  con- 
sidered necessary  could  be  avoided  if  these  ears  were  on 
hand.  The  only  work  necessary  to  operate  this  car  is  to 
(ill  it  with  water  at  the  hydrant,  push  it  to  the  drift,  con- 
nei  t  air  hose  for  pressure  and  water  hose  to  the  bottom  of 
car  and  to  the  drill.  Compare  this  simple  operation  to 
that  of  putting  in  a  pipe  line. 

•Mechanical    engineer,    Copper   Queen    Mining    Co..    Bisbee, 


The  over-all  dimension  of  the  tank  is  about  42  in..  The 
r\  Under  is  of  TVin.  steel  plate,  with  heads  of  fVm-  metal 
dished  to  a  radius  of  15  in.  The  water  outlet  is  at  the 
bottom  and  consists  of  a  %-in.  hose  spud  screwed  into  a 
;l  i-iii.  throttle  valve.  There  are  two  similar  outlets  on 
the  top  of  the  tank — one  to  serve  as  an  air  connection. 
the  other  for  tilling  the  tank  with  water.  The  tank  rests 
in  saddles  forged  from  (ii'^xl/o-in.  plates,  to  which  21/2X%- 
in.  straps  encircling  the  tank  are  bolted.  To  these  straps 
are  riveted  the  bars  that  form  the  support  for  the  platform 
on  top  of  the  tank.  This  platform  can  be  of  wood  or  steel 
plate  as  desired.  The  axles  used  were  the  standard  timber 
truck  axle,  braced  by.  means  of  2l^x%-in.  bars.  Some  of 
these  cars  have  tool  boxes  of  No.  10  iron,  fastened  between 
the  straps  on  the  tank  just  under  the  platform.  It  is 
unnecessary,  however,  to  have  a  tool  box  on  this  ear  if  a 
tool  car  is  part  of  the  miner's  equipment. 

Fig.  3  shows  the  construction  of  the  toilet  car  now  in 
use  in  the  mines.  Anyone  who  has  worked  in  a  mine 
where   this   class   of   ear    is    not    used    can    realize   what   it 


%lThrofHe 


FIG.   2.     DRILL-SUPPLY   WATER  TANK  CAR 

means  in  the  way  of  sanitation  and  comfort.  In  the 
Copper  Queen  mini's  these  ears  have  their  stations  and  all 
men  are  compelled  to  go  to  these  stations.  At  frequenl 
intervals  the  cars  are  taken  to  the  surface,  emptied  into 
the  sewer,  washed  and  disinfected. 

The  construction  of  the  car  is  simple  and  somewhat 
resembles  the  old-time  stage  coach.  The  body  is  made  of 
Xo.  l<i  plate  riveted  with  fVm-  rivets.  Since  No.  in  plate 
cannot  be  calked,  a  heavy  tar  paper  was  placed  in  the 
joints  before  riveting.  The  top  plate  is  f\  in.  bolted  to 
the  body  of  the  car  so  that  it  can  be  removed  when  inside 
repairs  are  necessary.  There  are  two  seats  in  this  (date. 
provided  with  hinged  covers,  which  can  be  latched  when 
closed  by  turning  the  handle.  A  leather  gasket  is  provided 
on  the  cover,  and  a  rubber  covering  on  the  seat. 

The  car  is  emptied  by  means  of  a  valve  on  a  lVjj-im 
square  stem.  By  turning  the  handle  wheel  on  top  of  the 
car,  the  valve  is  raised  or  lowered  by  means  of  the  threaded 
rod  that  works  in  the  valve  stem.  A  SV.x^-in.  bar  is 
provided  inside  of  the  car  to  keep  the  valve  stem  from 
turning.  The  valve  seats  on  the  cast-iron  discharge,  which 
also  serves  as  a  guide  in  the  sewer.  The  reader  can  see  the 
necessity  of  locking  this  valve.  The  method  of  locking 
is  shown.  While  the  original  design  called  for  the 
attachment  of  the  pushing  handles  to  the  sides  so 
many  men  mashed  their  fingers  in  going  through  narrow 
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places  with  the  car  thai    il   was  considered  advisable  to 
attach  the  handles  to  the  ends. 

The  storage  battel  j  and  blowi  i  i  ars  are  emergeni  j 
for  fire-fighting  purposes  and  are  illustrated  l><    Pig.    I. 
H   frequently  happens  thai  mine  Sres  oi  i  ur  in  inai 
ible  places  where  it  is  a  difficull  and  slow  proi  i 

wires  strung  to  them  F .m a  motor-driven  blower. 

These  two  types  of  cars  wen  buill 

the  helmel  crew  could  work  without  waiting  for  the 
lation  of  a  motor  and  blower. 

The  batteries  are  alwa  1,  and  both  cars  are  held 
in  readiness  al  a  central  point.  When  a  Bre  is  discovered, 
the  cars  are  rushed  to  the  place;  usuallj  arriving  ahead 
ni'  the  rescue  crew.  Tims  the  crew  can  begin  cot  ti 
brattices  if  there  is  reason  to  believe  thai  life  is  being 
sacrificed,  or  building  bulkheads  I fine  the  fire,  while 


of  ii  l\  l  frame  and  2-in.  plank 
on  which   i<  mounted  a   No.    I   Stun. Mint   blower 
ected   direct! 
windings  of  which  hav< 


FIG.  3.    MINK   LATRINE  CAR 

the  electrical  departmet  its    utmost    to  string 

wires  and  install  a  larger  blower  to  displace  this  emei 
blower.      One   can   easily    see   that    quite   an    appreciable 
amount  of  time  can  thus  be  saved  and  perhaps  li 

Two  battery  ear-  have  been  constructed  a1  the  Copper 
Queen — one  as  an  extra  if  the  other  should  run  down  and 
need  recharging.  The  storage  capacity  of  each  is  for 
about  two  hours'  running,  whii  b  n  :  ample  timi 

to  allow  for  a  more  permanent  form  of  blower  to  be 
installed. 

The  storage-battery  car  is  nothing  more  than  a  tray 

mounted  on  standard  axles.    The  botl of  the  tray  is  i  I 

4x6-in.  timber  on"  which  is  nailed  the  2-in.  plank  floor. 
Small  strips  of  rubber  belting  are  nailed  over  this  floor 
in  order  to  allow  any  liquid  that  ;, light  i  from 

the  batteries  to  run  out  thn  2-in.  planks. 

A  containing  cage  of  •-J\'-'\1  t-in.   L's,  securely  braci 
provided  with  four  2-in.  eye-bolts  so  that  the  entii 
can  be  picked  up  and  placed  on  a  truck  for  transportation 
to  the  shaft  where  it  h  needed.     A  sheet  of  No.  LO 
is  provided  around  the  bottom  o 
batteries  in  place.     Tin 

and  the  group  consists  -  e»cn 

connected  in  series  so  a  ■  tive  voltage  i 

volts.     The  leads  from  ■■',t  to 

allow  for  a  quick  connection  with  the  motor. 


•""i '  •    i» 


FIG     i     STORAQE-BATTERT.    AND  BLOWER  CARS 

50-voll  motor.    A  small  controller  is  attach,-,!  •. 
When  the  blower  car  is  in  plai  e,  il  op  i  rom  the 

rails   ii,   order   to  steady  it   while   running,  and    pi] 
connected  ai  :  place  where  the  men  work. 


JBs&Eiidl^  Fllsaslhilaglhft  Claxirap 

The  accompanying   illustration   .-how-  a   (lamp   for  a 
flashlight    that    was   described    in  Nov.    11. 

L916.     This  clamp  was   made  so  a-   to   be  able  to 
notes  and  also  for  use  in  setting  u  in  a  mine 

where    -lien     lamps   are    required.      It         bandy    and 


fi 


THE  CLAMP  AXP  ITS  USE 

to  inspi 

The  flashlight  can  be  In 
clamp 
for  clamping,  and  a  hook  from  an  old  "il  pit  lac 

hook  i-  •       underneath   the  clamp. 

\   33-Stagc  <  ."irifun.il   Pomp  -    built  for  an 

mine    b 
Calif.      As    the    usual    pun 

•,,n  of  this  new  pump  will  be   ;    I  st  by 
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By  W.  P.  Schaphoest* 

The  accompanying  chart  will  be  found  to  be  useful  for 
determining  the  sizes  of  pulleys  required  for  given  power- 
transmission  requirements. 
It  removes  the  necessity  for 
the  use  of  the  various  for- 
mulas and  is  extremely  flex- 
ible in  its  application.  For 
example,  a  motor  running 
1,200  r.p.m.  is  to  drive  a 
lineshaft  at  300  r.p.m.  What 
sizes  of  pulleys  should  be 
used?  On  the  slip  of  paper 
in  position  A  make  marks 
opposite  the  300  and  the 
1,200,  as  shown.  Then  slide 
the  slip  of  paper  up  to  wher- 
ever you  want  it.  Position  B 
shows  that  pulleys  15  in. 
and  60  in.  diameter  respec- 
tively will  do  the  work  very 
well.  Of  course,  if  those 
diameters  are  considered  too 
large,  the  slip  can  be  moved 
a  little  higher  and  the  best 
diameters  can  be  chosen.  No 
matter  where  the  slip  is 
placed,  the  ratio  is  always 
correct.  The  chart  also  lends 
itself  readily  to  the  solution 
of  such  a  problem  as — 
Knowing  the  pulley  diam- 
eters and  the  speed  of  one 
of  the  pulleys,  what  is  the 
speed  of  the  other  pulley? 
For  example,  pulley  diam- 
eters of  8  and  50  in.  are 
used.  The  speed  of  the  8- 
in.  pulley  is  200  r.p.m. 
What  is  the  speed  of  the 
other  pulley?  The  answer 
is  32  r.p.m.  Try  it  by  means  of  the  chart.  As  speed  of 
rotation  and  diameters  bear  an  inverse  ratio  to  each  other 
it  will  be  necessary  to  invert  the  figures  when  obtained 
or  else  reverse  the  slip  of  paper  between  position  A  and 
B  in  the  figure. 
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PULLET  RATIOS 
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The  Texas  Court  of  Civil  Appeals  has  affirmed  judg- 
ment in  favor  of  an  employee  of  a  smelting  company,  who 
sustained  personal  injuries  through  existence  of  heat  and 
gases  in  a  furnace  in  which  he  was  required  to  work  before 
the  furnace  had  been  permitted  to  thoroughly  cool  off. 
He  asserted  liability  on  the  theory  that  the  company  was 


negligent  in  failing  to  warn  him  of  the  dangers  which 
resulted  in  his  injury  and  of  which  he  was  ignorant,  and 
the  court  finds  that  there  was  ample  evidence  to  warrant 
the  jury  in  its  conclusion  that  there  was  such  negligence. 
(Dill  vs.  Consolidated  Kansas  City  Smelting  and  Refining 
Co.,  188  Southwestern  Reporter.  439.) 

Maia©  M©cli  lira  Trials©  MiflUs 
By  Ciiaeles  Labbe* 

In  order  to  reduce  the  cost  of  grinding  where  tube 
mills  are  used,  in  some  of  them  mine-rock  is  employed 
with  advantage  instead  of  pebbles,  domestic  or  imported, 
Imr  the  consideration  is  purely  a  local  one.  Imported 
flint  pebbles  are  now  a  very  costly  item  in  mills  situated 
away  from  railroads,  but  are  superior  to  any  granite 
or  porphyry  of  domestic  production.  These  wear  flat  and 
give  poor  service,  the  transportation  charges  are  the  same 
as  on  flint  pebbles,  and  from  practical  experience  it  may 
be  said  that  they  are  economical  only  where  they  can 
be  obtained  from  a  hauling  distance. 

Mine-rock  used  in  place  of  pebbles  never  comes  in 
round  shapes  as  pebbles  do,  but  always  in  sharp,  angular 
shapes.  This  is  the  main  drawback,  because  there  is  a 
loss  in  efficiency  in  grinding  off  the  edges;  but  in  several 
places  where  the  ore  is  hard,  they  have  replaced  the 
pebbles  entirely.  A  few  little  changes  have  been  neces- 
sary, the  most  important  being  in  the  preparing  and 
handling. 

In  milling,  tonnage  is  now  the  main  consideration  and 
ore  sorting  in  the  mine  is  rarely  done.  The  sorting, 
if  any.  is  done  at  the  crushing  plant,  and  this  is  usually 
where  the  pieces  of  ore  are  sorted  for  tube-mill  use.  They 
must  be  the  hardest  pieces  and  as  uniform  as  possible — 
the  ones  approaching  the  round  shape  are  to  be  preferred. 
They  are  either  piled  to  one  side  or  thrown  directly  into 
an  ore  car  or  a  special  bin.  From  the  crusher  room 
the  rock  is  carried  to  the  tube  mill  either  in  wheel- 
barrows, ore  cars  or  through  a  chute.  The  handling  being 
the  largest  expense,  every  possible  opportunity  must  be 
taken  to  lessen  if.  by  gravity  fall  this  cost  is  reduced 
to  a  few  cents  per  ton. 

One  of  the  largest  mills  using  mine-rock  as  a  tube-mill 
grinding  medium  is  the  Aurora,  having  a  daily  tonnage 
of  over  500.  with  40  stamps  crushing  to  4-mesh  and  six 
6xl6-ft.  tube  mills.  The  ore  is  elevated  from  the  crusher 
to  the  bins  by  a  belt  conveyor,  one  man  tending  to  this 
belt,  keeping  the  ore  bins  full  and  picking  the  largest 
pieces  of  quartz  (about  3-in.  cube)  and  dropping  them 
into  a  chute.  On  the  battery  floor  is  a  car  and  track 
going  from  this  ore-bin  gate  by  a  trestle  over  every  tube- 
mill  manhole  and  every  shift  (three  times  per  day)  each 
tube  mill  is  stopped  with  the  manhole  at  the  top,  the 
door  is  opened  and  about  a  ton  of  mine-rock  is  dumped 
in.  A  square  sheet-iron  hopper  fitting  the  manhole 
facilitates  the  operation — less  than  five  minutes  is  re- 
quired for  each  tube  mill. 


'Mechanical  engineer,   Johnnie,  Nev. 
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In  a  mill    in  southern    Nevada    the   man   h  ndin 
crusher  sorts  the  mine  rock  and  the  hardesl  pieces  (about 
I-  to  5-in.  cube)  are  thrown  into  a  6-in.  iron  pipe  having 

a  5-in.  opening  to  make  sure  no  | will  clog  the  pipe, 

i'ic  rock  falling  into  a  box  within  reaching  di  tai 
the  lulir  null.  The  roi  k  is  fed  by  hand  into  the  scoop  a1 
regular  intervals ;  a  man  standing  on  the  plal  form,  with 
one  hand  takes  rock  from  the  1><>\  and  throws  H  in  the 
scoop  at  nearly  everj  revolution.  The  scoop  is  of  largi 
size  ami  never  clogs.  In  another  mill  tin-  rock  is 
brought  near  the  tube  mill  in  an  hit  car  direct   froni  the 

crusher  room  Mini   is  hand-fed   in  the  - p      There  are 

mills  where  the   rock   i-   brought    near  the  tube  mill   in 
wheelbarrows  or  carried   in  hand   boxes  or  in  ore 
Inn    hand   labor   i-  expensive  and  costs   must    !»'   figured 
close  In  compete  with  pebbles. 

Tube   mills   with    lifter  bars    handle   mine-rock    better 

than  mills  with  continuous  smooth  lining,  for  tl 

that  a  rock  with  .-i  lint  face  may  keep  sliding  mi  on 
side  ami  mil  get  a  chance  to  mil  ami  round  itself  up 
like  a  pebble.  With  the  lifter  bars  a  rock  of  any  shape 
is  sure  to  be  thrown  awaj  Erom  the  lining  after  a  travel 
nl'  only  a  few  feet. 

The  tubes  of  tin'  first-mentioned  mill  have  lifter  liars 
and  Komata  lining  ami  use  mine-rock  exclusively.  At 
a  speed  nl'  20  r.p.m.,  each  grinds  about  85  tuns  per  '.'I. 
lii-.  The  lining  last-  about  '.'  years,  where  in  a  5x22  ft. 
mill  running  28  r.p.m.  silex  lining  lasts  about  K)  to  12 
months,  grinding  50  to  60  tons  per  day.  The  feed  is 
,:;;  in.  from  rolls,  both  mills  making  a  200-mesh  product. 

The  rust  per  ton  of  flint  pebbles  is  about  $50  to  $60 
for  mills  in  Nevada.  Porphyry  pebbles  rust  about  $40.' 
To  make  the  change  to  mine  rock  depends  mi  local  condi- 
tions. Where  a  man  stands  by  a  Kelt  ami  has  only  to 
push  the  rock  oil',  he  can  -ml  from  1  ■ ">  to  20  tons  per 
8  hr.,  but  if  the  rock  has  to  be  lifted  and  carried  away 
a  few  feet,  a  few  tons  is  all  that  can  be  figured  upon 
and  rusts  will  rise  materially. 

The  change  is  not  necessarily  a  radical  one.  Many 
mills  are  reducing  the  feed  of  pebbles  and  replacing 
it  with  mine-rock  without  cutting  down  the  grinding 
efficiency.  Before  using  mine-rock  exclusively  in  tubes 
at  the  Aurora  mill,  imported  Hint  pebbles  were  used, 
several  tons  per  daj  costing  delivered  at  the  mill  $50 
per  ton*  thus  making  just  that  many  tons  of  barren  rock 
to  handle  in  tin  cyanide  plant.  The  grinding  efficiencj 
has  not  suffered,  because  the  daily  tonnage  has  increased; 
the  extraction  has  not  suffered,  because  the  rock  remain- 
longer  in  cyanide  solution. 


tn©Ki  of  T^aEagsfteini   Met 

In  a  recent  treatise  on  rare  metals  Dr    Herman   Klerk1 

describes  the  preparation  of  tungstic  metals   fr 

Concentrates  are  ground  verj    fine  in  tube-mills  and  are 
fused  on  a  reverberatory  hearth  with  sodium  carbonate 
(soda  ash  i    and   a    little   sodium    nitrate.     This   disinti 
.urates  the  material  and  the  mass  is  then  drawn,  crushed 
and  leached  with  hot   water.     Sodium   I  dis 

solved  and  the  iron  and  silica  remain  with  the  insoluble. 
Undissolved  sodium  meta-tungstate  is  converted  to 
mal  tungstate  b}  treating  with  a  solution  of  caustic  soda. 
The  concentrated  solution  oi  sodium  tun-state  is  heated 
and  poured  into  hydrochloric  acid.    Tungstic  acid  (WO  I 


■  II..U    powder.     This    if    Bit 
and    Iried. 

Ul    -mne    pure 

l'"nn  "  I,  as  charcoal  or  pi  troli  uni  ami 

the  charge  i-  pn  ,l,|,-  and  In 

• 
graj  dense  tungsten  i-  obtained  that,  u 

mill, ait. 

Tifojpea-diir&jrf  Eir&dls  off  Beirut  Pipe 

The    i    o 
is  an  ever  present   one  about   metallurgical   plants  of  all 
kind-.     Such  a  policy  of  utilization  keeps  down  tin 
of   the   junk    pile   and    helps    toward    increasing    pi 

limes  of  urgent    need. 
Therefore    the    m  -       ;,.    n, 

American    Machinist,    Nov.   '.'.    1916,  and    shown    ii 


THE   RIG    FOR  THREADING    BENT    PIPE 

accompanying  illustration,  is  worth  while  putting  on 
record.  I'<\  putting  an  angle  plate  with  a  small  compound 
resi  on  the  fai  eplate,  oi   was  enabled  to  use  a 

lathe  for  the  purpose.  The  pipe  was  fastened  in  blocks 
on  the  carriage,  as  shown  in  the  illustration.  By  run- 
ning the  lathe  backward  it  was  possible  to  cut  off,  turn 
and  chase  the  tin 

a 

|OiH  FaMes*  ffoa»  a  Small  Plaimt 
A  tin  can  and  a  felt  hat  combined,  as  shofl  a       t  te  illus- 
..,■  .   Jan   Spaander  in   Power,  mak< 
and  tni  spensive  filter  for  oil,  in  a   plant   that  does  not 


Colorado    Scientific    Society.    Denver.    Colo..    October. 


OH.  FILTERED   Till:'  (UGH     \ 


justify  the  purcha 

are  holes  in  the  top  of  hat.  i 

brim)  can  be  stitched  over  them. 
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Jumbo  Extension  Milling  Co.,  Goldfield,  Nev.,  in  its  opera- 
tions for  the  year  ended  June  30,  1916,  produced  35,541  dry 
tons  of  ore,  averaging  $31.64  per  ton  in  gold,  or  a  total  of 
$1,124,487.  Smelter  losses  were  $153,703.  or  $4.32  per  ton, 
leaving  smelter  recovery  of  $27.32  per  ton.  Last  year's  ore 
averaged  $61.58,  with  smelter  losses  of  $4.71  per  ton.  In 
addition  to  the  ore  mined,  dump  ore  to  the  amount  of  882 
tons  was  sold,  netting  $1  per  ton.  The  expenses  of  "smelter 
losses"  include  arbitrary  deductions  made  by  smelters,  in  ad- 
dition to  reduction  charges  of  5%  on  gold  and  silver  and  one 
unit  of  copper.  The  expenses  of  the  year,  including  mining, 
transportation,  taxes,  construction,  administration,  general 
expenses,  etc.,  were  $562,426,  or  $15.82  per  ton.  Development 
work  to  the  amount  of  S.917  ft.  was  accomplished  this  year, 
at  a  cost  of  $6.95  per  ft.  Mining  and  development  costs 
were  $5.40  per  ton.  The  total  operating  costs  were  $5.57 
per  ton.  Four  dividends  were  paid  during  the  year — one  of 
5c,  two  of  71/4c,  and  one  of  10c. — the  total  aggregating.  $465,- 
000.  The  cash  balance  on  June  30,  1915,  was  $120,533,  and 
that  on  June  30,  1916,  was  $103,274.  Developments  have 
been  carried  on  uninterruptedly  from  No.  1  shaft  on  the 
1,000-ft.  level  to  the  south  and  in  three  different  directions  in 
shaft  No.  2.  No  new  ore  of  commercial  value  has  been 
opened  up  for  many  months,  and  production  has  come  ex- 
clusively from  ore  reserves  blocked  out  during  1915.  The 
drain  has  been  heavy,  and  it  is  apparent  that,  while  con- 
siderable ore  in  sight  still  remains,  the  end  of  the  productive 
life  of  the  mine  is  not  remote  unless  new  ore  is  found  in  ter- 
ritory  under   exploration. 

Kerr  Lake  Mining  Co.,  Cobalt,  Ont..  during  its  operations 
for  the  year  ended  Aug.  31,  1916,  showed  a  total  production 
from  all  ores  of  2,433,793  oz.  of  silver.  This  includes  61,761 
oz.  of  silver  on  hand  Aug.  31,  1916,  according  to  inventory. 
Of  the  total,  1,438,600  oz.  was  produced  from  shipping  ore 
and  595,192  oz.  from  low-grade  ore  milled  by  the  Dominion  Re- 
duction Co.,  at  Cobalt.  The  production  included  1,171,799  oz. 
of  silver  from  first-class  ore,  175,787  oz.  from  first-class  bul- 
lion, 83,467  oz.  from  second-class  ore,  7.547  oz.  from  bullion 
and  metallics  and  995,193  oz.  from  mill  ore. 

Including  drifting,  crosscutting,  sinking  and  raising,  4,057 
lin.ft.  of  development  was  accomplished  during  the  year. 
This  is  slightly  less  than  that  done  during  the  previous  year, 
the  decrease  being  accounted  for  by  the  fact  that  more  was 
done  in  the  slower  work  of  sinking  and  raising.  Although 
exploratory  work  was  distributed  well  over  the  property  and 
a  considerable  amount  was  done  at  greater  depth  than  before, 
discoveries  of  importance  were  few.  Some  additions  were 
made  to  known  reserves  through  development  of  extensions 
and  side  stringers.  The  mining  cost  amounted  to  $3.68  per  ton 
for  5S.S50  tons  of  ore  hoisted,  or  8.89c.  per  oz.  for  2,433,793  oz. 
of  silver  recovered.  In  spite  of  a  gross  production  of  2,433,- 
793  oz.,  the  ore  in  reserve  shows  little  diminution  over  that 
reported  last  year.  This  is  partly  because  of  extensions  to 
the  veins  by  development,  but  mostly  because  of  the  fact 
that  production  of  both  mill-run  and  high-grade  was  much 
better  from  nearly  all  the  veins  than  estimates  made  from 
former  production  of  blocks  of  equal  area  had  indicated.  As 
a  result  some  of  the  former  estimates  have  been  revised  up- 
ward. The  estimated  ore  reserve  on  Sept.  1  includes  3,827,000 
oz.    of    silver. 

The  Tomboy  f;old  Mines  Co.,  Ltd.,  Telluride,  Colo.,  in  its  re- 
port for  the  year  ended  June  30,  1916,  shows  a  profit  realized 
of  £76,923,  to  which  is  to  be  added  a  balance  brought  for- 
ward  from  the  last  account  of  £20,77S,  making  a  total  of 
t!>7.7iil.  There  was  milled  150.488  tons  of  ore,  from  which 
bullion  to  the  value  of  $1,074, OSS  has  been  realized,  at  a 
cost  of  $720,S66,  resulting  in  a  profit  of  $353,222.  If  to  this 
profit  be  added  dividends  from  the  Tomboy  Tramway  and 
Tunnel  Co.  and  receipts  from  other  sources,  $29,566,  the  total 
surplus  for  the  year's  working  will  be  shown  to  amount  to 
$382,788.  The  average  working  cost  for  the  year,  including  all 
expenses  in  America  and  London,  was  $4.92  per  ton.  The  ore 
i.  erye  amounts  to  575,000  tons,  the  amount  comprising  175.- 
000  tons  in  the  Argentine  group  of  mines  and  400,000  tons  in 
Hi.-  Montana  property.  The  mill  has  established  a  record  for 
the  tonnage  of  ore  treated  and  has  run  satisfactorily  through 
the    rear.      The   cyanide   plant   has   yielded   a   profit   of   $21,702 


for  the  twelve  months.  The  cyanide  plant  treated  132,200 
tons  of  tailings,  recovering  therefrom  bullion  valued  at 
$160,476  at  a  cost  of  $0.90  per  ton  and  yielding  a  profit  of 
$0.31  J/2  per  ton  of  tailings  treated.  The  total  income  from 
all  sources,  including  the  ore  at  the  mill,  the  concen- 
trates produced,  cyanide  bullion,  dividends  from  the  Tom- 
boy Tramway  and  Tunnel  Co.,  boarding  house,  rent,  etc., 
amounted  to  $1,103,654.  Total  expenses  were  $720,866,  leav- 
ing a  profit  of  $3S2,78S.  The  cost  per  ton  for  mining  and  de- 
veloping was  $2.42;  for  milling  expenses,  $0.52;  for  concen- 
trating expenses,  including  transportation  to  railway,  $0.49; 
for  water-supply  expenses,  $0.09;  assay-office  expenses,  $0.02; 
cyanide  expenses,  $0.79;  general  expenses,  $0.2;  and  taxes 
and    insurance,    $0.26;    making   a    total   of   $4.79    per   ton. 

"@. 
Chief  Consolidated  Mining  Co.,  Eureka,  Utah,  in  its  re- 
port fpr  the  year  ended  Sept.  30,  1916,  shows  a  total  amount  of 
work  done  of  17,950  ft.  The  total  shipments  of  ore  were  62,- 
006  tons,  yielding,  after  the  payment  of  smelting,  trans- 
portation and  sampling  charges,  $1,153,000.  The  metal  content 
of  this  ore  per  ton  was  0.104  oz.  of  gold,  21.7  oz.  of  silver, 
13.08%  lead  in  lead  ore,  1.95%  copper  in  copper  ore,  and  30.5% 
zinc  in  zinc  ore.  The  average  gross  value  per  ton  was  $31.38. 
the  cost  of  smelting,  freight,  sampling,  etc.,  $12.78,  leaving  an 
average  net  value  of  $18.60  per  ton.  The  net  profit  after 
the  payment  of  all  charges  was  $474,247.  Three  dividends 
were  paid — one  on  Feb.  7,  dividend  No.  7.  amounting  to  $44,- 
033.80;  No.  8.  on  May  1.  $44,148.15;  and  dividend  No.  9,  on 
Aug.  2  amounting  to  $44,149.55.  The  balance  of  cash  on 
hand   Oct.   1,   1916,   was   $446,970. 

y. 

The  Hound  Mountnin  Mining  Co.,  Round  Mountain,  Nev., 
in  its  report  for  the  year  ended  July  1,  1916,  notes  that  the 
construction  work  on  the  Jett  Creek  pipe  line  had  reached  a 
stage  permitting  water  to  be  turned  into  the  line  on  June  24, 
1915.  The  main  tailings  flume,  2,700  ft.  long,  was  completed 
to  a  point  requiring  the  use  of  a  giant  to  cut  a  branch  race 
int.i  the  block  of  ground  selected  for  hydraulic  mining  dur- 
ing the  remainder  of  the  season.  Active  hydraulic  mining 
began  on  July  13  and  continued  to  Sept.  3,  when  the  flow 
of  water  in  Jett  Creek  had  decreased  to  such  an  extent  as  to 
make  it  advisable  to  utilize  it  in  cleaning  up  the  bedrock  that 
had  been  exposed.  Gravel  to  the  extent  of  IS, 159  yd.  was  hy- 
draulicked,  yielding  $36,414.  Of  this  amount  $26,997  was  re- 
covered from  the  boxes  and  $9,417  from  bedrock.  The  total 
cost  was  $11,058,  leaving  a  net  realization  of  $25,356.  The 
value  per  yard  recovered  was  $2,006  and  the  total  cost  per 
yard  $0,609,  divided  as  follows:  Hydraulicking,  $0,395;  bed- 
rock cleaning,  $0,214  per  yd.  The  net  realization  was  $1,397 
per  yd.,  representing  a  profit  on  operations  of  69.6%.  In  No- 
vember hydraulic  operations  were  resumed  with  one  shift. 
During  December  and  January  30  days  were  lost.  Up  to 
Mar.  1.  1916,  5.272  yd.  was  handled,  the  value  recovered  be- 
ing $9,204  and  the  total  cost  $5,397,  leaving  a  net  realiza- 
tion of  $3,806.  The  value  per  yard  recovered  was  $1,746,  the 
cost  $1,023,  leaving  a  net  realization  of  $0,723  per  yd.,  rep- 
resenting 41.3%,  of  the  value  recovered.  From  Mar.  1  to 
July  1.  1916,  142,600  yd.  of  gravel  was  hydraulieked,  yielding 
$48,177.  Of  this  amount  approximately  $4,760  was  recovered 
from  bedrock.  The  total  cost  was  $27,898.  leaving  a  net 
realization  of  $20,279,  or  42%  of  the  total  amount  recovered. 
The  value  per  yard  recovered  was  $0,338,  the  cost  $0,195,  and 
the  realization  $0,143.  Up  to  July  1.  $0.33S  per  yd.  has  been 
recovered  from  the  sluices  and  from  bedrock  cleaning.  In 
addition  there  is  estimated  to  be  from  5,000,000  to  10,000,000  in 
the  branch  races  of  main  tailings  flume,  this  amount  being 
not  recoverable  while  active  mining  operations  are  going 
on.  It  will  be  cleaned  up  at  the  end  of  the  season.  Results 
do  not  call  for  any  change  in  original  estimate,  as  the  latter 
are  representative  of  large  blocks  of  ground  and  not  merely 
local  sections.  Before  1915  an  average  of  $1.55  was  recovered 
from  all  gravel  washed  on  various  sections  of  the  property. 
Therefore  an  estimated  average  of  $1  per  yd.  recovery  is  con- 
si  rvative.  The  results  obtained  this  year  could  not  be  fore- 
seen,  as  it  is  evident  that  a  large  low-grade  area  was  en- 
countered adjacent  to  ground  yielding  over  $2  per  yd.  Oper- 
ations in  1917  will  be  conducted  with  a  view  to  obtaining 
the  maximum  efficiency  from  the  water,  and  it  is  believed  that 
hydraulicking   costs   will    be    reduced    to   $0.15   per   yd.    or   less. 
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In  the  Engineering  and  Mining  Journal  of  Sept.  23 
then."  is  an  editorial  entitled  "A  Cadmium  Myth?" 
ii     rrogation  poinl  is  accessary.    There  is  no  myth  aboul 
the  deleterious  effei  I   of  cadmium  in  many  <  a 
editorial  frankly  admits  in  the  last  paragraph. 

Slush  i  as1  ings  ea made    m  i  essi  ully  from  cad- 
mium-bearing spelter.     A  very  little  cadmium  will 
the  spelter  for  this  purpose,  as  ii  is  impossible  to  obtain 
any  uncracked  castings  from  metal  containing  0.05^3    01 
more  cadmium. 

In  galvanizing  telegraph  and  telephone  wire,  which  has 
to  stand  the  severe  bending  of  the  lineman's  splice,  it  Is 
essential  thai  the  spelter  employed  shall  be  free  from 
cadmium,  as  the  latter  in  minute  proportion  renders  it 
much  harder  and  more  brittle,  causing  the  coating  to 
crack  and  peel.  The  hardness  of  spelter  as  shown  by  its 
resistance  to  compression  is  an  accurate  measure  of  its' 
brittleness.  The  following  table  shows  strikingly  the 
effect  of  cadmium  in  small  quantities  on  the  hardni 
spelter : 

0FFECT  OF   CADMIUM   OX  HARDNESS   OF    SPELTER 


Load  (or  lie,    Compression, 

' ,    <'.!  Lb.  per  Sq.In. 

0.00  16,246 

0.02  18,660 
0.05 
0.0S 

0.20  26,870 


Relative 
100 

115 

129 


0.25 
0.27 


28,700 


Cadmium  dissolves   in  zinc  up  to  aboul    1%,  and  all 
these  solutkns  are  hard  and   brittle.     Cadmium-bearing 
spelter  rapidly  shows  a  brownish  tarnish,  and  the  - 
of  this  increases  with  the  increase  of  cadmium. 

There  is  no  question  bul  thai  cadmium  is  injurious  in 
manganese  bronze.  Most  of  the  makers  use  the  same 
brand  of  spelter  for  the  better  quali 

is  free  from  cadmium.    Nearly  all  have  tried  other  spelters 
containing  about  the  same  amounts  of  lead  and  iron,  and 
in    addition    cadmium,    but    have    abandoned    them    on 
account  of  the  injurious  effeci  on  the  produi  t.     I  have  no 
reliable  figures  on  the  proportion  of  cadmium  neces 
to  produce  these  bad  effei  ts,     ii  from  my  knowledge  o 
composition  of  the  spelters  thai   have  proved  unsat 
tory,  I  know  ii  to  be  of  the  same  order  of  fign 
found  to  be  injurious    n  elegraph  and 

telephone- wire  galvanizing. 

Tt  is  frequently  stated  that  cadmium  in  spelter  makes 
no  differeno  acture  of  bi  is  all 

driven  off  in  smelting.    As  f*  idem  i 

boiling   poii  mium  and  The 

former  is  766    C.  and  •  from  which  it  is 

argued  that  as  the  i  as  much 

higher  than  the  boiling  point  of  either,  the  cadmium 

be  driven   oil'.     The   I s    po 

The  casting  temperature  of  1,100° 

('.     An  avera  i 

plant  contained:  Zn,  26.94?!  ;   Cd,   1.01  :   Cu, 

other  words,  there  was  twice  as  much  copper  driven  off  as 

cadmium,   although   the   temperature   of   the   metal    was 


1,200°  to  1,400 

i  admium. 

will  ;  ■■  the  flue-d 

already  given,  this  would  consist  of:  '/.<>. 
Cu,  0.2.     '! 
table: 

A  40-fiO  BRASS  MADE   WITH    "BRASS  SPE( 

Matei  I    |2.7 

Loss  in       eltlng 2.7 



The   brass   would  cadmium    t 

i  racking  if  it  wi 
coating.    D 

i  to  I  c  of  little  \. 

The  of  cadmium   from  zinc  and  cop  k 

difficult,  and  nc:i 

give  i  loilll  that  are  of  any  \a  I 

frequently  known  chemists  of  experieni  i 
as  entirely  free  from  cadmium  when  it  actually 
a   relatively    large  In    other   cases    they 

reported  from  a  half  to 

As  it  is  even  more  diffii  nil  to  determine  cadmium  in 
than  in  spelter.  I   have  greai  doubt  whether  i 
staten  ding  the  absence  of  cadmium  in  brass 

of  am   l 

The  following  analyses  show  thai  cadmium  is  found  in 
in    quantities    comparable    with    1 
trouble  in  slush  castings  and  galvanized  mate 
manganesi  I         oiled  or  extruded 

e  bar,  0.040;  mangam 

0.060;     mai 

bronze  casting,  0.030;  drawn-brass  bolt,  0.040;  dri 
brass  bolt,  0.030  ;  it,  0.035 :  bi 

ingot,  0.03  ! :  brass 

illustration  i 

1  and  shows 

the  i 

makers.     When  taken  out,  il   was  in   the 
and   had   a    slight    urn  ■ 
of  corn 

Large  quantities  of  cadmium  an 

brittle, 
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sufficient  to  start  the  trouble.  Impurities  may  increase 
the  liability  of  cracking  in  any  one  of  three  ways:  (1) 
They  may  so  affect  the  brass  that  it  is  more  easily  strained 
by  cold  working;  (2)  they  may  increase  the  liability  of 
corrosion,  especially  if  they  tend  to  segregate;  (3)  they 
may  segregate  to  such  an  extent  as  to  create  lines  of  weak- 
ness in  the  finished  material  and  cause  it  to  give  way 
locally  under  strains  that  would  not  affect  the  body  of  the 
alloy.' 

Cadmium  does  admittedly  make  brass  more  sensitive  to 
heat  treatment  and  is  therefore  likely  to  make  it  more 
susceptible  to  overstrain. 

A  fraction  of  1%  of  cadmium  in  aluminum-zinc 
alloys  causes  disintegration  from  corrosion  under  condi- 
tions that  leave  a  pure  alloy  unaffected.  It  is  probable 
that  it  has  a  similar  effect  in  copper-zinc  alloys. 

Cadmium  in  brass  in  large  quantities  segregates  as  a 
brittle  alloy  at  the  boundary  of  the  crystals. 

All  these  effects  show  that  cadmium  causes  weakness 
and  increases  the  liability  of  cracking.  It  is  significant 
that  the  brasses  that  are  most   likely  to  contain  cadmium 
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Mr.  Cullicover  wants  to  know  how  many  feel  as  he  does. 
The  word  "feel"  is  aptly  used.  If  he  had  thought  about 
his  subject  instead  of  feeling,  he  never  would  have  written 
liis  article.  It  is  a  very  common  thing  for  men  to  appeal 
to  the  passions  of  their  fellowmen  (especially  to  the  less 
intelligent)  rather  than  to  their  brains.  Mr.  Cullicover 
shows  that  his  article  was  written  in  passion  by  using  in- 
sulting language  because  the  editor  held  different  opinions 

IV his  own.     Consequently  he  appeals  to  the  passions 

of  his  readers.  Now  passion  has  caused  many  a  man  to 
commit  rash  anil  senseless  acts,  but  it  never  has  convinced 
anyone. 

in  regard  to  the  subject  of  his  article,  the  threatened — 
and  threatening — railroad  strike.  Mr.  Cullicover  tells  a 
truth  when  lie  says  there  are  only  two  parties  involved. 
There  are  only  two — the  strikers  and  the  public.  The 
man  who  sits  in  an  office  and  handles  the  financial  end  of 
railroading  and  the  man  who  sits  in  the  cab  and  handles 
the  throttle  are  co-workers.  One  cannot  get  along  with- 
out the  other.  Each  has  his  job.  In  the  United  States 
there  is  only  one  class — the  laboring  class.    When  one  set 
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are  those  that  give  the  most  trouble  from  season-cracking. 
It  is  a  well-known  fact  that  brass  of  about  10  zinc  and  60 
copper  is  more  likely  to  season-crack  than  any  other.  As 
the  cadmium,  if  present,  is  always  introduced  by  the  zinc, 
the  high  zinc  content  of  this  alloy  gives  a  greater  chance 
of  high  cadmium.  It  is  usually  made  from  the  grades  of 
spelter  most  likely  to  contain  cadmium.1  Its  melting 
point  is  the  lowest  of  any  of  the  common  brasses,  and 
therefore  a  smaller  proportion  of  the  cadmium  is  likely  to 
be  eliminated  in  the  making. 

I  have  shown  that  brass  not  infrequently  contains  an 
amount  of  cadmium  that  would  cause  serious  cracking  in 
spelter  used  for  slush  castings  or  galvanizing.  As  cad- 
mium tends  to  cause  brittleness  and  to  increase  the  liabil- 
ity of  corrosion  in  alloys,  it  appeals  reasonable  to  suspect 
that  it  is  often  a  contributing  agent  in  the  failures  of 
brass  and  similar  alloys.  GEORGE  C.  Stone. 

New  York,  Oct.  9.  19 1G. 


ILas.Iboff'  "UEna©E&s 

Although  I  have  never  before  burst  into  print  in  the 
discussion  of  public  questions,  the  letter  of  William  Culli- 
cover on  "The  Attempted  Tyranny  of  Labor  Unions"  has 
prompted  this  reply.  There  are  several  thousand  William 
Oullicovers  throughout  the  country,  and  I  believe  this  let- 
ter may  help  a  little  to  set  them  thinking. 


twelve  samples  of  "brass  special" 
different  makers  average  0.22',;  Cd;  i 
0.430%- 


spelter    made    by    five 
nging    from    0.005    to 


of  workmen  strike  for  higher  pay.  the  other  workmen  have 
to  pay  it.  For  they  are  the  consumers,  or  the  public  if 
you  please.  In  the  recent  threatened  strike  the  railroad 
managers  were  the  public's  only  champions. 

There  are  times  when  strikes  are  justified.  When  one  set 
of  workmen  are  treated  unjustly  by  the  other  sets  of  work- 
men that  comprise  the  public,  they  have  a  right  to  protest. 

The  man  who  uses  his  muscles  for  making  a  living  usu- 
ally voices  his  protests  through  his  muscles.  He  throws 
a  brick  at  the  man  who  uses  his  brain  for  making  a 
living.  The  one  feels  and  the  other  thinks,  and  it  is 
called  a  war  between  capital  and  labor.  The  man  with 
the  brain  often  deserves  the  brick,  but  he  generally  real- 
izes more  keenly  than  the  man  with  the  brick  that  it  is 
poor  policy  to  treat  his  fellow  workman  with   injustice. 

Let  us  quit  talking  about  war  between  capital  and 
labor.  It  does  not  exist,  because  labor  is  capital  in  the 
creation.  Let  us  fellow  workmen  stop  throwing  bricks. 
Let  us  feel  less  and  think  more.  In  regard  to  what  Mr. 
Cullicover  calls  class  control,  it  is  only  natural  that  those 
besl  fitted  for  leadership  should  assume  that  position.  It 
is  the  reward  of  brains  and  industry.  It  is  as  inevitable 
as  the  law  of  supply  and  demand.  It  is  only  when  those 
at  the  top  begin  to  erect  unnatural  barriers  between  them- 
selves ami  their  fellow  workmen  that  classes  are  created. 
This  is  un-American,  just  as  much  as  the  blind  hatred 
that  some  men  hold  for  the  capitalist. 

Before  we  make  the  charge  that  class  control  exists  in 
America,  let  us  be  sure  that  it  does  exist.  I  believe  that 
there  never  was  a  country  in  which  there  is  less  of  the 
so-called  "class  control"  than  in  the  good  old   U.   S.   A. 

HI  Paso,  Tex.,  Nov.  1,  191G.  L.  M.  Sheridan. 
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S )  A  OPSI&     I 

tion  is  usually  underestimated.  II  is  necessary  not 
only  to  have  the  equipment,  but  I"  have  il  in  order 
for  immediate  use.  This  condition  is  attained  only 
by  frequent  inspection  and  unexpected  test  drills. 
Carefulness  and  a  or  fire  are  to  be  <'•< 

into  the  men.     This  latter  is  perhaps  the  best 
guard. 

A  large  number  'it  men  operating  mines,  mills  and 
smelteries  have,  no  doubt,  different  methods  of  fin 
tection,  most  of  which  consist  of  hydrants  with  hose  reels 
and  hose  distributed  at  various  point-  about  tbe  plants. 
Some  of  these  are  operated  by  pressure  pumps,  bul  the 
majority  are  supplied  by  gravity  pressure.  Irrespective 
of  tlic  source  of  supply,  the  keynote  to  the  whole  - 
in  ca.-c  of  fire  is  the  condition  of  the  hydrants,  hose  and 
fittings.  Some  years  ago  on  taking  charge  of  a  plant.  I 
made  an  inspection  and  noted  that  the  fire  hydrants  did 
nnt  look  as  though  much  attention  had  been  paid  to  them, 
so  I  questioned  the  master  mechanic,  wbose  business  it 
was  to  see  that  they  were  in  condition  for  immediate  use, 
and  he  said  he  was  responsible  for  them.  I  asked  him  if 
they  were  all  right  in  case  of  fire.  He  replied  that  they 
were,  so  I  said  thai  we  would  have  a  fire  right  awaj  and 
pointed  to  the  scalehouse  and  said  to  him,  "Imagine  thai 
is  on  fire  and  see  how  soon  you  can  have  a  stream  on  it." 
I  noted  the  time  he  started  for  the  hydranl  nearesl  the 
■•ealehouse  and  I  waited  for  the  stream.  Alter  aboul  two 
minutes  I  saw  him  start  for  the  machine  shop  and  pretty 
soon  come  back  with  a  6-in.  monkey  wrench  and  a  helper 
carrying  a  length  of  hose.  They  -tailed  to  screw  on 
the  hose,  but  it  went  on  hard  and  the  spanner  was  gone, 
so  lie  sent  the  man  for  a  spanner  and  the  man  went  to 
three  other  hydrants  before  finding  one.  The  gate  valve 
was  stuck,  and  he  used  the  monkey  wrench  to  open  it  up. 

When  they  finally  got  the  strean the  scalehouse,  it  was 

a  trifle  over  16  min.  from  the  time  he  started.  He  said 
it  would  not  have  happened  only  a  day  or  two  befon 

the  men  had  taken  that  hose  to  wash  ou(  the  I n 

boiler  and  had  forgotten  to  put  it  back,  and  that  par 
ticular  hydrant  hud  no1  been  opened  for  a  long  time  and 
the  valve  was  -tuck,  and  all  the  usual  excuses  for  no1 
having  it  in  shape.  There  were  II  other  hydrant-, 
we  went  over  them  all  and  only  three  of  them  were  in 
shape  to  give  immediate  r  suits.  I  then  pul 
hoards  on  top,  painted  a  number  on  eai  h  hydranl  house 
and  told  him  to  make  a  report  each  week  and  put  down 
eaeli  number  on  his  report  and  be  sure  they  were  right. 
This  he  did,  hut  1  did  a  little  inspection  on  my  own  ac 
counl  and  gei  i  rally  found  bo  -  '<■  ient,  so  I  had 

some  blank's  made  oul  to  be  filled  in.  Even  thai  was  nol 
satisfactory,  so  I  finally  had  him  put  the  matter  up  to 
the  night  watchman  and  we  lanks  printed 

taining  the  following  headings:   Number  of  hydrai 
cation,  size,  con  -■  and  valve,  nozzle  in  place, 

spanner  in  pla>  •    remarks.    Two  copies  were 

made  oul     the  oi        al  to  be  lefl  at  the  office  and  the 

•President.  Balaklala  Consolidated  Copper  Co 


•     I 

!  at  any  time  and 
some  al  random,  and  from  tin 

• 
h  I  am  inl 

continual  inspection. 

The  i  -i   oi    Si 

there  is  a  pressure  ol  n.  i 

have   found    it    best    to  dispense   with   hose  and   all 

ith  it.  and  build  several  platfo 
10  to  15  ft.  high,  -  all. i.  bed,  and  01 

ill  hydraulic  giant  made  on  the  same  plan  as  those 
used  for  hydraulic  mining.    They  are  double-jo 
swing  up  and  down  and  al-o  can  be  swung  in  a  eon 
•  in  le.     Make  them  with  a  1 '  s-m.  nozzle  and  be  -ure  your 
main-    ire  It  h  to  give  them  .i  rare; 

then  try  them  out  two  or  three  tunc,  eai  h 
can  be  done  with  this  form  ol' hydrant  better  than  h 
hose,  .i    tin  re       uo  hose  to  dry  out  and  roll  up  after  the 

test,    thciv   aiv    rjO   -iui r-   to    lose   and    no  one   will    steal 

the  no  'lit  lor  junk.    Anyone  can  make  t!  . 

a  machine  -hop  is  available,  hut  there  is  a   firm  in  San 

Francisco  that  makes  them  for  this  express  pui 

\o   matter   what    form  of  Hon    i-   used,   it 

cannot  he  depended  upon  unl 

sihle.   and  try  all    the   de\  ii 

stated   period  so  as  to  he  positive  that  everything  is  in 
workit         der.    ]  many 

managers  who  have  fire-protection  plants  will  find  many 
e  screw  unless  they  have  some  form  of  inspection  and 
tryout,  and  a  lew  might  find  themselves  in  the  position 
of  my  friend  Jim,  who  was  running  a  20-stamp  mill  and 
a  big  hoisting  plant    in  Oi  He 

was  -how  in-'  me  over  the  plant  and  pointed  out  whe 
had   put   pipe-  all  about  and  had   nice  swinging 
where   all    vou    had    to   do   was   to   take   hold    of   the    ' 

and  pull  tiie  hose  out  and  signal  to  the  engini 

the  lire  pump.     1  -aid  "Fine!     Pull  one  out  and  signal." 

Hi  did,  and  the  engii nun:-  on.  Nothinghap- 

I.  and  alter  waiting  a   lew    minute-,  we  went  down  to 
the  engine  room  and  fi  -  hammering  the 

i.f  the  cylinder  and  -team  chest  but  to  i 
head  and  found  that,  owing   I 
throttle,  the  water  had  gradually  rusted  tin'  cylinder  and 
the  piston  which  moved  the  valve  so  that  they  finally  had 
,|  with  ken  '  I   hr.  and  then  started 

with  a  jack.     After  that   lesson  the  lire  pump 

ood  thin-,  but  tic 
pron 

•  ne.  the  call  for  a  rater. 

i  '-  also  an  import 

the  n 

tutioned,  and  should  he  do  it 

with  lire  should  b 
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do  we  see  a  man  take  a  nut  for  a  candlestick  and  set  it 
down  on  a  greasy  bench  or  on  a  dry  pine  window  sill  and 
perhaps  go  off  and  leave  it?  The  building  burns  and  no 
one  knows  bow  it  happened ! 

A  lot  of  fires  are  started  by  men  burning  rubbish  out- 
doors.  I  make  it  a  fixed  rule  that  10  fires  are  to  be 
started  outdoors  and  that  all  rubbish  must  be  hauled  to 
the  boiler;  if  the  plant  has  no  boiler,  it  must  be  hauled 
away.  Water  buckets  placed  at  intervals  around  a  build- 
ing and  kept  full  of  water,  which  in  a  cold  country 
should  be  made  strong  with  salt  to  prevent  freezing,  are 
;i    good  thing. 

Most  c!'  the  patent  fire  extinguishers  are  good  if  kept 
in  condition,  but  generally  speaking,  the  best  insurance 
is  careful  men  from  the  boss  down  to  the  roustabouts,  and 
any  man  who  shows  that  he  is  careless  with  fire  is  a  good 
man  to  get  rid  of. 


Some  further  particulars  are  now  available  regarding 
the  organization  of  the  Australian  zinc  producers  to  elim- 
inate alien-enemy  control  and  to  provide  an  outlet  for 
Australian  zinc  products.  It  will  be  recalled  that  the  Zinc 
Producers'  Association  Proprietary,  Ltd..  was  organized 
at  Victoria,  South  Australia,  on  May  20,  1916,  with  a 
nominal  capital  of  £100.000  in  £1   shares. 

After  enumerating  the  various  steps  taken  to  eliminate 
alien-enemy  control,  the  London  Financial  Times  states 
that  the  number  of  directors  is  not  to  be  more  than  15: 
that  each  of  the  following  companies  may  nominate  one 
director:  Broken  Hill  Associated  Smelters  Proprietary, 
Amalgamated  Zinc  (De  Bavay's),  Broken  Hill  South  Sil- 
ver Mining  Co.,  Broken  Hill  Proprietary,  Block  10  Co., 
I. mk, .n  Hill  Proprietary  Block  14  Co.,  Junction  North 
Broken  Hill  Mine,  Broken  Hill  Proprietary  Co.,  Mount 
Lyell  Mining  and  Railway  Co.,  Sulphide  Corporation, 
British  Broken  Hill  Proprietary  Co.,  Zinc  Corporation. 
The  Burma  Corporation,  Ltd.,  is  also  mentioned  as  hav- 
ing power  to  nominate  a  director  if  it  become  a  member 
of  the  company. 

There  is  to  be  a  London  board,  an  advisory  member  of 
which  may  be  appointed  by  the  Imperial  Government.  The 
directors  on  Oct.  18  were:  W.  L.  Baillieu.  W.  M.  Hynd- 
man,  M.  Cohen,  U.  A.  Grant,  A.  Campbell,  B.  Kelly  and 
J.  L.  Wharton,  all  of  Melbourne ;  E.  C.  Howard  and  B.  A. 
Moulden,  both  of  Adelaide:  D.  E.  McBryde,  North-road, 
Brighton;  E.  A.  Govett,  20  Copthall  Ave.,  E.  C. :  F.  A. 
Keating,  22  Bishopsgate,  E.  C;  and  W.  H.  Woodhead, 
live-.  Rudgwiek,  Sussex.  The  British  address  is  at 
Pinners  Hall,  Austin  Friars.  London,  E.  C,  where  W.  S. 
Robinson  is  the  statutory  agent. 
S£ 

Clhiiim©  Copper  C©o 

The  report  of  the  Chino  Copper  Co.,  Santa  Rita,  N.  M., 
for  the  third  quarter  of  1916  shows  a  production  of 
20,606,723  lb.  of  copper;  6,883,403  lb.  in  July,  0,326,116 
lb.  in  August  ami  7,397,20J  lb.  in  September.  Total 
amount  of  ore  treated  was  801,500  tons,  or  8,;  12  tons 
per  day.  Averagi  cupper  content  was  1.80%.  Recovery 
per  ton  was  25.71  lb.  Then-  was  produced  62,531  dry 
tons  of  concentrates  averaging  16.48%  copper.  Aside 
from  that  produced  in  milling,  14,038  lb.  of  copper  was 
recovered  from   precipitation    plants   at  the  mine.     Cost 


per  pound  of  net  copper,  after  allowing  for  smelter  deduc- 
tions and  crediting  miscellaneous  income,  was  8.1?c. 

Total  income  was  .$3,445,292;  dividends  paid,  $1,957,- 
455 ;  net  surplus.  $1,487,837.  Earnings  are  based  on 
25.61c.  pier  Hi.  for  copper.  In  addition  to  the  regular 
quarterly  dividend  of  $1.25  per  share,  an  extra  of  $1 
was  paid,  making  a  total  of  $2.25  paid  during  the  quarter. 

m 

lf&,aiVigMrag|3\,  Coppef 

At  the  annual  meeting  of  Tanganyika  Concessions, 
Ltd.,  a  few  weeks  ago,  Robert  Williams,  managing 
director,  made  interesting  statements  respecting  the  per- 
formances  and  position  of  the  Union  Miniere  du  Ilaut 
Katanga — the  operating  company.  Mr.  Williams  said 
in  part : 

The  Union  Miniere  company  has  already  made  large 
profits,  and  although  we  are  still  unable  to  get  the  interest 
of  these  profits,  to  which  we  would  be  entitled  in  normal 
times.-  it  is  a  great  satisfaction  to  know  that  they  are 
accumulating  month  by  month,  and  will  continue  to  do 
so  until  we  return  to  Brussels,  where  they  can  be  dealt 
with.  I  have  made  every  endeavor  to  arrange  some  plan 
by  which  the  company  could  get  an  advance  on  these 
profits — so  far,  without  success.  It  has  seemed  to  me  that, 
as  the  Belgian  government  owns  about  35%.  and  the 
Tanganyika  company  about  40%,  or  75%  of  the  Union 
Miniere  company  between  them,  these  two  large  share- 
holders might  arrange  a  division  of  profit-  now,  which 
they  could  agree  to  ratify  at  the  first  general  meeting 
of  the  Union  Miniere  company  in  Brussels.  These  are 
the  lines  on  which  I  have  been  negotiating  with  the 
Belgian  government — so  far,  without,  success. 

The  Union  Miniere  company's  operations  have  made 
rapid  progress  since  the  war  began.  When  war  broke 
out,  I  wrote  a  letter  advising  my  colleagues  of  the  Union 
Miniere  company  in  Brussels  to  continue  operations,  as 
they  seemed  on  the  point  of  shutting  down.  Our  Belgian 
colleagues  agreed  to  my  suggestion.  We  started  these 
operations  in  London  without  a  shilling  in  the  company's 
cutlers.  We  struggled  on  m  the  early  days  of  the  war 
with  copper  at  a  price  which  barely  covered  the  increased 
expenses.  It  was  a  desperate  struggle,  and  had  it  not 
been  for  the  credits  given  us  by  our  own  employees, 
shipping,  coal,  railway  and  other  companies,  we  could 
not  possibly  have  weathered  the  storm.  It  was  with  the 
greatest  difficulty  we  could  sell  our  copper  in  any  large 
quantity,  but  by  entering  into  a  contract  for  the  sale  of 
our  whole  output  during  the  war  on  the  same  terms 
as  we  had  formerly  sold  our  copper  in  Brussels,  we  were 
enabled  not  only  to  carry  on  our  works,  but  to  greatly 
accelerate  the  erection  of  another  two  furnaces  and  our 
operations  generally. 

[ncrease  in'  Goppee  Production 

Copper  has  since  then  gone  to  a  very  high  price,  and 
as  a  result  we  have  not  only  been  able  to  double  our 
furnace  plant,  but  we  are  actually  trebling  it,  with  the 
result  that  at  no  distant  date  we  shall  he  running  seven 
furnaces,  with  one  spare,  instead  of  the  three  we  started 
with  at  the  beginning  of  the  war,  all  of  which  will  be 
paid  for  out  of  profits.  The  output  of  copper  has  gone 
on  steadily  increasing,  as  is  shown  by  the  following 
figures:  1911,  99;  tons;  1912,  2,492  tons;  1913,  7,407 
tons;  1914,  10,722  tons;  1915,  14,190  tons;  1916,  25,000 
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Ions   (estimated);  and   nexl  year  it   will   probably 
something  in  the  qi  I    10,000  tons,  pn 

the    Katanga   railway    ia    rapidlj   equipped   to  deal   with 

the  traffic.     This  railway    das  beer   1 1 tg   undei 

difficuli  conditions,  for  want  of  rolling  stuck,  and  it  is 
highl]  creditable  to  the  managemenl  thai  i1  has  been 
able  In  deal  with  the  traffic  bo  well  as  i1  has  done,  and 
equally  creditable  to  the  manager  and  staff  of  the  I 
Miniere  company  thai  they  have  been  able  to  keep  up 
the  copper  output  under  the  i  ircumstances.  The,  cosl 
of  producing  copper  has  been  reduced  considerably  by 
the  latest  improved  furnaces.  These  furnaces  sho\v  a 
saving  of  about  £5  per  ton  of  copper  at  the  works,  which 
lias  compensated  in  some  measure  for  the  increased  cosl 
of  shipping  and  other  charges  caused  by  the  war.  The 
cosl  of  copper  at  the  works  for  1916  has  been:  By  old 
furnaces,  £21  16s.;  by  new  furnaces,  £22  ISs.;  or  an 
average  price  of  £25  12s.  The  cosl  of  rail,  freight,  in- 
surance and  sundries  has  been  £15  19s.  3d.;  the  total 
cost,  delivered  in  England,  I'M  lis.  3d.  In  normal 
times  and  with  our  improved  furnaces,  this  cost  would 
be  about  £30  per  ton.  The  entire  copper  production 
has  been  sold  in  England  at  an  average  price  of  £102 
for  1916.  When  1  lasl  addressed  von.  1  told  you  I 
believed  the  accumulated  profits  of  the  Union  Miniere 
company  would  be  £1,000,000  sterling  by  the  end  of  1916: 
These  profits  will  be  about  double  that  figure. 

Wheeled  Recommends  Leaching 

Perhaps  the  most  important  news  I  have  is  that  Mr. 
Wheeler,  in  his  reporl  received  a  few  days  ago,  states  in 
the  most  emphatic  and  clear  manner  that  there  will  be 
no  difficulty  in  treating  the  low-grade  ores  either  by 
concentrating  and  smelting  or  by  leaching,  and  he  rei  om- 
mends  the  leaching  process  and  points  out  that  by  leaching 
we  can  also  produce  copper  from  our  high-grade  Ore 
cheaper  than  by  smelting;  and  he  also  recommends  an 
installation  to  produce  50,000  tons  of  electrolytic  copper 
per  annum  by  the  application  of  the  hydraulic  power 
scheme  planned  by  the  Swiss  engineers  senl  oul  bj  the 
Union  Miniere  company  some  years  ago. 

The  Company's  Railway  Interests 

Willi  regard  to  the  other  greal  assel  which  your 
company  owns — namely,  '.mi',  of  the  Benguella  railway, 
the  other  10',  being  held  by  the  Portuguese  govern- 
ment— I  have  had  various  interviews  with  ministers. 
contractors  and  financiers,  in  connection  with  this  rail- 
way, with  a  view  to  restarting  construction  from  both 
ends;  namely,  from  the  Eatanga  side  and  from  the 
Portuguese  side.  I"]  to  the  present  it  has  been 
impossible  to  get  railway  material   in  this  country,  and 

the   Benguella    railway    sectii 'one   would    cost    about 

£1,200,000    extra    if    it    were    to    be    constructed    ai 
time,  with  material    loming  from  America;  hut  you  may 
depend  upon  it  no  time  will  he  losl  in  carrying  this  rail- 
way to  completion    righl    through    to  the   mine-   by   the 
Belgians   and   oui  the   earliesi    possi  il 

tunity   and    when    it    can    be    done    with    efficiency    and 

( lomy.       Meantime    you    will    see    from    the    report    of 

the  Benguella  Railway  Co.,  which  has  been  handed  to 
that  that  company  continues  to  show  an  increasing  si 
over  working  expenses  from  year  to  year,  as  is  shown  by 
the  following  compa  risons :    I  5 ;  1913,  £2  i 

1014)    year  war   broke  out  and  traffic   down),    £15 


1915,    III." 

i 
I     he   hold-  oul    for  thi 

ra,lwa  Mill! 

,I:|""  railway  will  -how  the 

it,  which  ha 

ii  r   annum.      . 
10,000    tons    i 

annum.       I 

1  Iways,   add 

,l"'   P  it)   of  these  railways,  as  it    will   g 

much  longer  haulage  over  thi 

Katanga    Jun  tion    Railwa] 
Mineral  Co.,  in  which  you  are  interested  to  the  exti  nl 
'•'   ;"'  to  ile    Mashonaland  Railway 

r"     !<    8    n  ntal   Ol    l'l  I. pc    annum,   which    is   the  -nm 

required  for  the  payment  of  the  tonne,  company's  deben- 
ture interest.  Half  of  any  buih  earned  above  thai 
anion,, i  is  payable  to  tl      R  | 

1'   will  thus  be    ecu  thai  while  yo  i 
from   paying  the  debentun  ■  .    in- 

terested in  the  profits.  The  traffic  for  last  year,  as  yon 
will  see.  resulted   in  a 

m  the  earnings  being  ^\ur  to  the  nditions,  in 

-    equence  of  which  there  was  a  decrease  in  the  general 
goods  and  construction  material  and  also  in  thi 
traffic.    An  improvement,  however,  has  already  been  made 
this  year,  and  the  figures  to  -  lasl  .-how 

a  pne  months  of  about   in, 000. 

We  have  nol  restat :  ::i  mine. 

as  in  the  pi 

white  and    black   labot  work 

on  the  high-grade  ore,  hut  when  the  tin  con- 

ting,  1  able  i"  also  have  a  plant  for 

treating  the  km     rade  ore.  which  will  '_ri\e  ■.:■ 

as    we    ha-  I  I  uient    of    thi 

control    the    Rhodesia  I  mpany,    the    ad. 

made  to  that  company  by  US  will   bi 
is   produced   and   sold.      Wi  pro- 

ductiot  ;    and 

other  cot  orable. 


IR.Siy  CosasoISdlafted!  Copper  Co. 

The   report   of  the   Ray  Consolidated   Copper  i 
third  quarter  ol    1916   -how-  a   total   production  of 
11,72'i  lb.  ol  copper;  6,6i 

ddition    to 

entrating  on  lined 

milled  was 

averaging  L.51  1 ' . 

was  5  ton,  and  average  mining  and  coarse  crush- 

10.348c,    including  a  chargi 

milled  for  retirement  of  mine-di 

E  Id    and    silver,    and    all    n 
ly  dividend  i 
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EMPIRE  MINES-   MINE-RESCUE  TEAM  WON   FIRST   PRIZE  AT  CALIFORNIA   STATE   FAIR 

The  mine-rescue  team  was  composed  of  R.  W.  Rodda.  T.  Evely,  C.  Oates,  F.  Carter  and  F.  Hooper.  The  Empire  Mines' 
first-aid  team  won  second  prize  in  the  first-aid  contest;  it  is  composed  of  J.  Luzmoor,  J.  Ball,  J.  A.  Hendricks  and  J.  Quick; 
L.  Prisk  is  the  "patient" 


PANORAMIC    VIEW— TAKEN  SEPT.   16 — OF  5.000-TON  LEACHING   PLANT  UNDER 
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TKat  the  anthracite  operators  are  opposed  to  uniform 
mining  legislation  and  that  the  Northwest  Mining  Asso- 
ciation  is  convinced  that  politics  is  playing  a  part  in  the 
location  of  the  mining  experiment  station  for  the 
Northwest,  were  two  of  the  important  developments  of 
the  first  day?s  session  of  the  American  Mining  Congress. 
A  representative  assemblage  of  mining  men  from  all 
the  important  coal^and  metal  producing  states  is  taking 
the.  keenest  interest  in  the  sessions  of  the  Congress  which 
was  called  to  order*this  morn  ins. 

Interest  at  the  morning  session  was  concentrated  on 
the  meeting  of  the  Uniform  Mining  Legislation  Section. 
After  J.  <i.  Grossberg,  of  Chicago,  had  explained  that  the 
meeting  was  called  with  the  hope  that  uniform  mining 
legislation  might  be  pressed  from  a  conversational  stage 
to  one  more  promising  of  results  Robert  H.  Harlin,  of 
Seattle,  representing  the  United  Mine  Workers  of 
America,  pointed  out  the  evils  of  allowing  the  mines 
inspection  service  to  be  at  the  mercy  of  the  political  whims 
of  each  change  in  state  administrations.  He  also  urged 
that  all  mine  foremen  be  required  to  pass  a  technical 
examination  before  being  allowed  to  go  on  duty.  He 
also  contended  that  it  is  highly  necessary  for  mine  super- 
intendents to  be  obligated  to  take  the  same  examinations 
as   the  mine  foremen. 

During  the  discussion  of  Mr.  Harlin's  paper  the  oppo- 
sition of  the  anthracite  operators  to  the  plan  for  uniform 
legislation  developed.  It  seems  the  consensus  of  opinion 
among  the  operators  of  anthracite  mines  that  the  condi- 
tions surrounding  their  industry  are  so  dissimilar  that 
it  would  be  impracticable  to  attempt  to  frame  a  set  of 
laws  which  would  apply  to  the  bituminous  coal  industry 
without  imposing  undesirable  restraints  on  the  mining 
of  hard  coal.  George  S.  Rice.  Chief  Mining  Engineer  of 
the  United  States  Bureau  of  Mines,  at  this  point, 
expressed  the  firm  conviction  that  there  are  certain 
fundamentals  which  apply  equally  and  without  discrimi- 
nation to  the  bituminous  and  to  the  anthracite  industry. 
H.  II.  Stock,  of  Urbana,  111.,  also  expressed  the  opinion 
that  uniform  legislation  is  entirely  feasible,  and  he  pointed 
out  that  the  need  was  so  great  as  to  make  some  action 
at   this    meeting    very    desirable. 

Addresses  of  welcome  from  prominent  Chicago  men 
took  up  the  greater  part  of  the  afternoon  session  Monday, 
but  when  the  roll  of  the  states  was  called  to  which  answer 
was  made  as  to  the  most  important  mining  issue  in  the 
commonwealth  designated,  a  number  of  matters  which 
excited  lively  discussion  came  up.  The  sensation  of  the 
afternoon,  however,  was  the  presentation  of  a  resolution 
by  the  Northwest  Mining  Association,  represented  at 
the  convention  by  Sidney  Norman.  Despite  the  fact  that 
official  announcement  has  not  been  made  as  to  the  location 
of  the  Northwest  Mining  Experiment  Station,  the  resolu- 
tion took  it  for  granted  that  Seattle  bad  been  designated. 
The  resolution  stated  that  polities  evidently  is  playing 
a  part  in  the  location  of  the  Northwestern  station.  Mr. 
Norman  declares  that  Seattle  is  500  mi.  from  any  im- 
portant mining  region  in  continental  United  States  anil 
that  its  principal  tributary  territory  is  Alaska,  which 
already  has  a  station  at  Fairbanks.  Due  to  the  fact  that 
all  but  2%  of  the  mineral  production  of  the  Northwest 
is  produced  west  of  the  mountains.  Mr.  Norman  contends 
that  the  station  should  be  at  Wallace  or  some  other  point 
i  ear  the  centers  of  big  productions. 


In  the  responses  from  the  states  a  frequent  complaint 
was  that  too  many  laws  are  hampering  the  industry. 
Nearly  every  coal  mining  state,  according  to  its  repre- 
sentatives, is  seriously  in  need  of  a  system  of  uniform 
cosl  accounting.  W.  S.  Bogle,  an  Indiana  operator,  made 
an  earnest  plea  for  the  removal  of  legal  obstacles 
preventing  limited  cooperation  among  those  engaged  in 
any  business.  He  praised  the  broad  view  taken  by  the 
Federal   Trade  Commission  on  this  question. 

A  resolution  based  on  replies  from  mine  operators 
from  Tennessee  was  presented  by  A.  H.  Purdue.  It 
reads  as  follows : 

''Resolved  that  the  greatest  needs  of  the  mining  in- 
dustry in  Tennessee  are:  Cooperation  among  coal-mining 
operators,  under  proper  control,  for  the  purpose  of 
securing  reasonable  prices;  the  removal  of  the  state 
convicts  from  the  mines  or  the  state  becoming  a  party 
to  the  proposed  cooperation:  a  uniform  system  of  cosjt 
accounting  for  the  operators:  improved  railroad  facilities 
into  the  Coal  field,  and  the  area  to  the  south  and  south- 
east, including  the  seaboard;  and  the  development  of 
the  state's  manufacturing  industries  to  provide  a  home 
market   for  its  mineral  resources.'' 

Dr.  I.  C.  White.  Chief  Geologist  of  West  Virginia, 
predicted  that  within  5  years  his  state  would  produce 
more  bituminous  coal  than  Pennsylvania.  The  crying 
needs  at  present  are  for  more  markets  for  coal  within 
the  state  and  for  more  coal  carrying  rolling  stock. 

Minnesota,  while  entirely  satisfied  with  the  develop- 
ment of  its  iron-ore  tonnage,  believes  that  the  profits  are 
not  equally  divided  between  the  producers  of  the  raw 
material  ami  the  manufacturers  of  the  finished  products. 

South  Dakota  entered  a  bitter  protest  at  not  being 
able  to  share  in  the  general  prosperity  which  is  coming 
to  other  mining  states.  With  the  purchasing  power  of 
gold  depreciated  30$  •  the  principal  mining  activity 
in  South  Dakota  is  laboring  under  a  handicap. 


The  report  of  the  Utah  Copper  Co.  for  the  third  quarter 
of  1916  shows  a  total  production  of  61,079,924  lb.  of 
copper;  20,302,228  lb.  in  July,  20,315,440  lb.  in  August 
and  20,462,256  lb.  in  September.  A  total  of  :?.  104,300 
tons  of  ore,  averaging  1.4484%  copper,  was  treated,  with 
an  average  extraction  of  61.94%.  Average  cost  of  net 
copper  produced  was  6.322c.  per  lb.  after  allowing  for 
smelter  deductions  and  crediting  miscellaneous  income 
from  Utah  only,  including  the  Bingham  &  Garfield  Ry. 
earnings.  Total  net  profit  was  $12,049,460,  and  dividends 
paid  wrvr  $4,873,470,  leaving  net  surplus  of  $7,175,990. 

Earnings  are  based  on  25,364c.  per  lb.  for  copper. 
The  regular  dividend  at  the  rate  of  $6  per  year  was 
paid  and  an  extra  dividend  of  $1.50  per  share,  making 
a  total  of  $3  per  share  for  the  quarter. 

Gold  Value  of  the  Far  Eastern  Rand,  where  prospected,  is 
conservatively  estimated  as  £450,000,000  by  the  government 
mining  expert,  Mr.  Katze.  The  "Statist,"  of  London,  quotes 
the  above  figure  in  a  recent  article  dealing  with  the  im- 
portance of  the  region;  calling  attention  to  the  fact  that  the 
ordinary  run  of  investors  in  the  shares  of  gold  companies,  who 
fix  their  eyes  on  their  own  pet  investment,  ignore  the  vast- 
ness  of  the  whole  proposition.  The  value  of  total  geld  yield 
of  the  region,  from  start  of  milling  to  Dec.  31,  1915,  is  given 
as  £29.700.000.  The  total  value  of  gold  output  of  the  Wit- 
watersrand  since  discovery  to  Dec.  31,  1915.  is  given  as  about 
£1.",4, 000,000;  the  inference  being  that  the  future  of  the  newer 
region  may  prove  as  interesting  aa  the  past  of  the  Rand 
proper. 
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The  new  practice  of  selling  metals  for  delivery  far  ahead 
is  going  to  1"'  prodm  tive  of  onie  complications  thai  may 
not  be  pleasant  later,  li  has  loiig  been  the  custom  in  cop- 
per and  spelter  to  do  the  business  on  the  basis  oi 
month  and  three-month  contracts.  The  common  terms 
in  lead,  on  the  other  hand,  have  been  "shipment  within  30 
days."  During  the  last  two  years,  however,  copper  and 
Bpelter  have  been  repeatedly  sold  a  year  ahead.  Of  late 
some  business  has  been  done  extending  to  thi 

end  of  1917. 

The  ideas  about  this  are  manifold.  On  the  pari  oi  the 
manufacturer,  if  he  has  contracts  for  his  own  products 
running  a  year  ahead  he  may  be  desirous  of  covering  his 
requirements  of  raw  material  therefor  and  getting  thai 
off  his  mind.  In  munitions  contracts  with  Foreign  gov- 
ernments there  is  no  particular  danger  of  welching  on 
the  part  of  their  customers.  For  that  matter,  indeed, 
private  buyers  are  in  the  main  animated  by  the  hi 
principles  of  business.  If  the]  find  thi  mselves  caught  in 
the  results  of  bad  judgment  they  face  the  music. 

In  the  early  days  of  the  munition  business  there  were 
contracts  given   to   some   new   and    rather   irresponsible' 
concerns,  who  were  regarded  dubiously  when  they   came 
to  placing  their  orders  for  copper,   nol    so   much    from 
any  question  as  to  then   good   faith  but  rather  upon  the 

chance  that  they  might  fail  in  their tracts.    We  heard 

of  some  such  copper  business  being  taken  at  a  premium 
that  was  considered  to  compensate  for  the  risk.     In 

oral,  however,  the  major  metal  business  is    - nducted 

that  losses  from  bad  debts  or  failure  to  meet  obligations 
are  negligible. 

The  producers  who  sell  far  ahead  sow  dragon's  teeth 
of  quite'a  different  sort,  li'  one  prodm  er  be  -mart  enough 
to  sell  all  of  his  output  for  a  year  ahead  he  may  stand 
off  and  rejoice.  If  all  producers  should  sell  all  of 
output  for  a  year  ahead  they  might  do  likewise.  But  if 
most  producers  dispose  of  only  a  pari  of  their  output  the 
day  of  reckoning  is  sure  to  come.    That  is  when  the  craze 

for  buying  is  over,  whei sumers  find  that  they  have 

overbought  and  themseh  ato  the  market  as 

and  create  demoralization. 

"What  we  are  witnessing  >«■■■■■   in  coppei   is  exactly  what 
we  did  in  zinc  aboul   12  to  15  months  ago.     At  that  time 
the  zinc  producers  had  disposed  of  most  of  then-  ,-■  p 
output  for  months  ahead.    It  looked  as  thi  were 

going  to  be  a  zinc  famine,  as  if  many  consumers  would 
have  to  go  withoul  their  supplies.     Bui  someho 
they  managed  to  gel   what   they  nee. led   and   before  the 
middle  of  1916  consumi  rs  oi     in    were  themselves  a 
and  there  was  something  like  demoralization  in  the  spelter 
market. 

During  the  last  week  near-by  copper  has  .-old  at  32%c. 
per  lb.,  a  sharp  rise  from  the  previous  week,  indii 
the  apparent  scarcity  ot  urgency  of  the  demand 

for  it.     It  has  bei  I,  howi  thai   the   : 


:     all 

that  tin  | 

iv.     Whether  t  rn •  not,  it   i-  ju-t   5Ui  h  t 

d   abolish   the   premium   on 
near-bj  deliveries.    It  would  be  rather  a  grim  joke  on  the 
i    industry    if   thi 

timers  n  ho  had  o  eir  market. 

9! 
Msas  UiranoimasatiDOini  Madle   Mnimers 
More  Effifteneiraft? 
In  the  <  li  tober  issue  i 
S.   A.   Driver  answi       certs 
president  oi  tin   United  M  ine  Workers  of  America  n 
ing  some  earlier  criticism  of  the  at 
the  individual    responsibility    and   i 

ion  official  claim  -bow 

that  the  loss  of  life  is  about  ■  the 

nonunion  as  it  is  in  the  union  mines  and  that  this  ought 
to  h  tive  that  the  1*.  M,  \V.  of  A.  is  o 

the  in    the    countr  the 

iv  in  mines.     Mr.  Driver  coi 
the  statistician  who  furnished  the  fijrures  on  which  Frank 
J.  Hayes  based  his  -t  i1 
in   hi>   ■ 

Mr.   1  li  Bulletin    1 15  of  the 

ed  Sta  <■-    Bureau  of  Mines1   tending  to  -how  that 
the  deaths  due  to  common  accidents  in  coal  n 
1903  to   1913  inclusive  (excepting  1909),  w\ 
000   workin 

for  six  nonunion  states.     He 
quotes  statisl  Mr.  1  .  thai 

Dec.  31,  1915,  for  which 

each   I in  Oklahoma.  8.60;  Q] 

Indiana,    1  v  -.  6.81  ;  Alabama.  I 

ir  being  union  states  and   tl 
two  nonun  ioi 

In  conclusion    Mr.   Driver  say-:     "The  mine-i 
organization   has   among   its   various    local    ::; 

als   many  men   of  unusual   n 
whom  are  born  leaders  of  men.     When  they  devote  their 
ies  tii  making  the  m  and 

■it   workman,    a    b 
miners"    union    will    !>• 

in  the  industrial  world 

A  i 

at   mines,   but   a 

I 
iitirm    the 


1     Mine     Fat 

Uberl   H    Fay 
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miner  as  an  individual  workman  is  the  peer  of  any  miner 
in  the  world,  but  that  the  production  per  man  is  among 
the  smallest  in  the  world,  the  miner's  union  preventing 
his   realizing  the  proper  return  on  his  ability  and  .skill. 

The  question  propounded  in  the  caption  is  not  one 
thai  can  be  answered  by  statistics.  Figures  do  not  lie, 
but  skillful  selection  of  statistics  is  an  aid  to  prevari- 
cators. The  question  of  unionism  and  efficiency  must 
be  decided  by  each  individual  workman  and  by  each 
employer.  If  the  respective  conclusions  harmonize,  the 
interference  of  any  external  union  or  nonunion  influence 
is  unwarranted  and  is  likely  to  reduce  efficiency,  both  as 
regards  safety  and  production. 

In  this  whole  matter  there  is  much  food  Eor  serious 
thought  on  the  part  of  the  laboring  man.  Where  there 
exists  between  employers  a  competition  for  the  services 
of  laborers,  the  result  is  obviously  beneficial  to  the 
laborers.  Where  there  is  competition  between  two  or  more 
labor  unions  for  the  handling  of  the  large  sums  of  money 
represented  by  the  weekly  or  monthly  dues  assessed  upon 
the  individual  laborers  (and  of  laic  some  agitators  have 
brazenly  confessed  such  motives),  the  only  benefil  likely 
to  accrue  to  the  laborer  is  that  derived  from  waking 
up  to  the  realization  that  he  has  not  been  getting  value 
received.  For  then  he  begins  seriously  to  ask  himself: 
"Has  the  union  taught  me  to  be  a  better  miner?  Has  the 
walking  delegate  shown  me  how  I  can  produce  better 
results  with  less  physical  labor  and  less  danger  to  myself 
and  my  fellow  employees?  lias  the  secretary  of  my  local 
instructed  me  as  to  how  I  may  win  the  respect  and 
admiration  of  my  employer  and  has  he  taught  me  that 
1  should  he  loyal  to  my  employer?"  If  the  answer  be 
affirmative  in  every  ease,  then  he  will  know  in  his  heart, 
that  unionization  has  made  him  more  efficient. 


The  construction  of  a  mine  plant,  mill  or  smeltery 
is  usually  carried  out  according  to  plans  ami  specifica- 
tions evolved  from  a,  more  or  less  standard  practice  for 
the  many  component  parts.  However,  standard  practice 
is  often  stand-pat  practice  and  more  or  less  indigenous 
to  one  locality.  "What  is  standard  in  one  camp  may 
not  be  applicable  to  another.  In  other  words,  every  plant 
built  differs  in  one  or  more  details  from  any  similar 
plant,  even  though  the  process  for  which  it  is  built 
has  been  thoroughly  standardized.  This  condition  causes 
many  minor  changes  in  details  during  construction  to 
adapt  the  practice  to  suit  the  local  conditions.  Founda- 
tion- may  not  be  feasibly  put  in  according  to  plans. 
Piping  diagrams  often  have  to  lie  switched  around. 
Trackage  cannol  always  be  put  in  just  as  laid  out.  Drains 
may  have  to  be  changed.  These  are  only  a  few  of  the 
minor  details   that  come  up   in  the  course  of  the  work. 

In  the  construction  of  large  plants  or  the  addition  of 
units  to  existing  plants,  the  work  is  usually  performed 
under  the  supervision  of  a  resident  engineer  whose 
orders — in  the  form  of  plans  and  specifications — emanate 
from  headquarters.  He  i^  thus  on  a  par  with  the  plant 
manager  and  has  for  his  object  the  addition  of  capacity 
to  assist  the  manager  in  producing  a  greater  quantity  of 
product.  The  engineer  and  his  assistants  are  primarily 
construction  engineers,  true  to  the  maxim,  "Get  the  plant 
built."     Its  future  successful   operation    is  in   the  bands 


of  the  manager  and  his  assistant,  who  live  by  the  motto, 
"Turn  out  the  product."  Any  suggestion  from  the  oper- 
ating department  in  regard  to  minor  changes,  based  on 
experience,  is  received  most  coldly  by  the  construction 
department.  It  is  annoying,  when  you  are  rushing  the 
fifteenth  unit  to  completion,  to  go  back  and  change  the 
slope  in  the  launders  in  the  seventh,  which  has  just  been 
put  in  operation,  or  to  renew  some  piping  in  the  second. 
which  has  proved  defective  after  several  months  of 
operation.  It  is  usually  the  policy  of  the  construction 
department  to  fall  hack  on  the  fact  that  the  launders  were 
built  "according  to  the  blueprints,"'  and  refer  the 
manager  to  headquarters.  After  much  red  tape  the 
manager  may  succeed  in  having  the  change  made,  much 
to  the  annoyance  of  the  engineer,  who  usually  performs 
the  work  in  as  slipshod  and  hurried  a  manner  as  possible. 

It  seems  senseless  to  build  a  plant  and  immediately 
start  to  alter  it.  sometimes  even  before  it  is  in  opera- 
tion. Of  course  it  is  easy  to  say  that  the  engineer  should 
understand  the  details  of  operation  for  which  the  plant 
is  built  well  enough  to  ferret  out  probable  faults  in 
design  and  arrange  for  their  correction  before  that  point 
in  the  construction  is  reached.  Frequent  inspections  of 
the  work  in  company  with'  the  manager  would  tend  to 
reduce  the  necessity  for  later  alterations.  However, 
anyone  who  has  ever  been  engaged  in  plant  construction 
knows  that  this  is  impossible.  Construction  is  the  proper 
combination  of  men,  material  and  time.  This  presents  a 
problem  of  three  variables,  the  solution  of  which  gives 
the  engineer  no  time  for  the  contemplation  of  the  future 
felicity  of  operation.  When  inspecting  the  progress  of 
work  on  a  mill,  be  does  not  think  whether  the  launders 
will  choke  on  the  particular  type  of  sand  to  be  produced 
or  whether  the  belting  is  the  proper  size.  His  mind 
is  filled  with  whether  all  the  shafting  is  in  place,  whether 
the  throughbolts  have  come  yet,  etc. 

Similarly,  the  manager  of  the  units  already  in  opera- 
tion is  too  busy  with  his  details  to  spend  much  time 
going  over  the  progress  of  work  in  the  new  areas.  All 
he  wants  to  know  is  when  he  can  put  new  parts  into 
operation  to  increase  his  capacity. 

It  seems  from  these  facts  that  there  is  something 
lacking  in  the  organization  of  large  plants.  Someone 
is  needed  who  is  thoroughly  familiar  with  all  the  details 
of  operation  and  at  the  same  time  all  the  limits  of 
construction.  He  should  investigate  all  the  suggestions 
of  the  manager  and  make  all  the  recommendations  to 
the  engineer.  He  should  be  present  continually  during 
construction  and  should  keep  track  of  the  plans  far 
enough  ahead  to  make  changes  in  them  before  the  time 
of  the  const  ruction.  The  less  standard  the  plant  the 
greater  should  be  his  powers  and  the  greater  his  ability. 
He  should  be  the  connecting  link  between  the  organiza- 
tions of  the  two  departments  and  should  endeavor  to 
blend  them  without  interfering  with  their  specific  and 
divergent  objects. 

At  the  completion  of  construction,  that  is,  when  every- 
thing is  built  "according  to  the  plans."  he  becomes  a 
separate  oragnization — the  maintenance  department.  His 
motto  becomes,  ''keep  the  plant  running."  It  is  his  job 
to  tell  when  boiler  tubes  need  renewing,  when  stacks 
need  cleaning  or  bearings  need  rebabbitting.  It  is  up 
to  him  to  make  such  changes  as  are  suggested  by  widei 
experience.  It  has  been  shown  by  experience  that  main 
tenance  is  disregarded  until  the  end  of  construction  with 
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attendant  friction;  and  delays.    The  mainti 

department   in    an   ad\  isorj    capacity   should    be   i 
present  and  should  take  up  it-  work  activelj  immediately 
;u    the  conclusion   oi    construction.      Much    bettei    could 
the   maintenam  e   d(  pari  mi  i  i    thai 

launder  in  the  seventh  mm  i       piping 

in  the  second   than  the  overworked  construction  di 
ment. 

Of  course,  the  smaller  the  plant  the  -mallei-  the  01 

nation  and  th usequi  m   mi  rgin tl nsti  a 

operating  and  maintenance  departments  onder  the  supei 
\  ision  of  the  manager.      In   the   small                    ons  all 
the  pitfalls  mentioned  mell   under  the  guiding  hand  of 
the  manager.     He  builds  as  oeces                          the  re- 
quirements of  whal   he  is   building  and   keeps   der 

«  hat  is  already  i  tinning  and  product  ion  up  to 

the  average.  In  large  organizations,  however,  the  main- 
tenance department  should  have  a  distinct  place  as  soon 
as  work  is  started  on  the  plant.  As  soon  as  units  are 
completed  l>\  the  construction  department  the  mainte- 
nance department  should   be  responsible  for  them. 

The  Great  Falls  zinc  electrolytic  plant  of  the  Anaconda 
Copper  Mining  Co.  is  going  into  operation  unit  by  unit 
and  already  is  turning  out  a  good  deal  of  spelter,  all 
of  which  is  high-grade.  The  expected  output  was  sold 
a  long  way  ahead  before  the  plant  went  into  operation, 
so  the  company  does  not  figure  much  in  the  market  at 
present.  There  seems  to  be  but  an  imperfect  realization 
of  what  a  large  zinc  producer  the  Anaconda  is  going 
to  be. 

It  is  about  time  for  another  revolution  in  Mexico,  any- 
way. Therefore  the  reports  of  a  recrudescence  of  tl"' 
irrepressible  Villa  and  of  the  preparations  of  Carranza  for 
a  change  are  not  surprising.  The  joint  commission  that 
has  been  sitting  at  Vw  London  and  Atlantic  ('it',  ci 
i :  ii in's  to  sit.  but  uobody  expects  anything  of  it.  and  the 
hopes  of  wheedling  wicked  Wall  Street  into  lending  Car- 
ranza a  hundred  million  or  so  are  not  bright. 

One  of  the  war  commodities  that  has  come  down  to 
earth  again  is  sulphuric  acid.  In  the  acute  period  this 
[etched  $50@60  per  ton.  Ordinary  tower  acid  is  now 
down  to  about  $7@8  per  ton,  which  is  only  a  trifle  in 
excess  of  what  it  used  to  be  in  normal  times.  The  ex- 
planation is  increased  production.  The  consumption  is 
still  very  large. 

Again  the  threat  of  a  railway  strike  is  looming.  T 
railways  have  been  instituting  action    to  test  the  legality 
of  the  Adamson  law.  The  brotherhoods  have  told 
to  drop  those  actions  or  face  a  strike  on  Jan.  1.     Under 
the  new  tyranny  the  railways  may  not   have  the  ancient 
Anglo-Saxon  right  of  a  day  in  court. 

Present,  prices  for  copper  are  without  any  doubt  the 
highest,  on  record.  The  higher  prices  quoted  during  th.' 
Civil  War  were  measured  by  a  depreciated  currency. 

V 

Now  that  the  political  contest  is  over  the  public  is  being 

informed  what  was  previously  known  in  busim  - 

viz.,  that  the  situation  in  Mexico  is  again  very  alarming. 


BY  THE  WAY 


tuple  formula  was  given  in  / 
and  is  intended   for  use  in   finding  the  individual 
rates  of  empl< 


V        fkf1""        ' 
I      Vol  I    n 


[111  I 


'I 

It  appears  to  include  the  majority  of  th< 

and  any  that  are  omitted   may  be  conveniently    lumped 

either  in  A'  or  C,  tl  treme"  constants. 

The  murder  of  fivi     \  Parral,  Mex.,  i-  re 

ported  in  an  El  Paso  dispatch  of  Nov.  II.  The  infor- 
ni.iti  i  have  come  from  a  Bource  considered 

reliable  by  Gen.  George  Bell  and  was  to  the  effect  that 
when  the  Carranza  commander  retired  From  the  city, 
he  sug  it   the  Americans   in   Parral  accompany 

him.  Pour  did  bu1  five  Americans  who  remained  were 
arrested  bj  the  Yil!i-ta  commander,  marched  to  the  plaza 
and    executed.     The    dispati  that    "Amei 

known  to  have  been  in   Parral  at  I  I  is  attacked 

T.  <;.  Hawkins,  A.  W.  Morris,  Leslie  Webb  and 
Howard  Gray,  Alvarado  Mining  and  Milling  Co.;  W.  E. 
Palmer  of  Parral  &  Durango  Ry.;  I>r.  T.  J.  Plann 
W.  E.  dwell  of  Guadelupe  Mini]  I  I  B  Smith. 
and  an  American,  whose  name  is  unknown  at  the  border." 
: : 

Again   the  German   submarim    "Deutschland"   is  with 
us  and  again  there  are  all  sorts  of  rumors  about 
she  is  going  to  take  hack  to  Germany.     Nobody  knows 
definitely  anything  about   the  real  truth  of  this  mi 
but  the  Providence  Jovrnal  claim-  to  know,  ami  i-  mak- 
ing public  a  lot  that  might  be  considered,  in 
il.  secrets.     The  Journal  says  it  has  secured  mam 
details  concerning  the  cargo,  and  that   it  will  corns 
mnc  carload-  of  nickel,  averaging    10  tons  to  a  car.  and 
]()  carload-  of  crude  rubber,  averaj  car, 

making  a  total  shipment  of  540  tons.     A ling  to  the 

same  source  of   information,  there  -till   remains    in   the 
warehouses  of  the  Eastern  Forwarding  Co.,  of  New    Lo 
don,  a  consignment  of  over  100  rude  rubber,  and 

200  tons  of  refi 1  nickel,  which  i-  apparently 

export  by  another  submarine.  All  the  nickel  aboard  the 
"Deutschland"  is  said  to  he  part  nment   pur- 

chased in  November,  191  I.  from  the  [nternal  < 
Co.,  at  Communipaw,  X.  J.    The  Journal  discovered  that 
this  consignment  was  taken  b\  the  purchasers,  ostensibly 
German- Americans,  but  really  men  German 

government  in  this  country,  and  transported  ti 
I, ,,,,.,  --an  Smelting  and   Refining  Co.  at  the 

-t    29th   St.,    North    River,    New    York.     The 
nickel  was  then  transferred  at   various   time-   to   th. 
York  Dock  Co.,  in  Brooklyn,  where  it  was  stored  in  \ 
house   No.    104  and   pli  ighing  fron 

to  1,400  lb.    The  metal  was  partially  in  ingot-  and  !. 
in  a   form  about  buckshot.     Tin 

of  the  "Deutschland," 

Pitts 
:    which    remained   alter   tl 
departure,  came  in  the  beginning  of  last  8 
afterward  a  number  of  carload  lots 
r  sti  rn   Forwarding   Co., 
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the  business. 


H.  F.  Collins  has  returned  from  Spain  and  is 
now    in    London,   Eng. 

Ernest  Marquardt.  of  the  Associated  Geological 
Engineers,  is  in  Kansas, 

C.  T.  Griswold,  of  the  Associated  Geological 
Engineers,  is  in  Wyoming. 

J.  J.  Remsen  has  returned  from  a  trip  to  Cobalt 
and  the  Temiskaming  region. 

J.  K.  Cogswell  is  at  the  St.  Anthony  mine,  near 
Fort  William,  Ontario,  Canada. 

Roger  L.  Wensley.  of  New  York,  is  in  the 
Southwest  on  professional  business. 

H.  D.  Kinney  has  become  associated  with  the 
Mines  Operating  Co..  at  Butte,  Mont. 

D.  W.  Buckby,  of  Wallace.  Idaho,  is  visiting 
New    York.      He  is  at  the  Hotel  McAlpin. 

L.  G.  E.  Bignell  has  become  one  of  the  engi- 
neering staff  of  the  Colorado  Iron  Works  Co, 

J.  W.  Astley  sailed  from  Liverpool  on  Nov  11 
for  New  York  He  will  be  in  the  city  about  ten 
days 

W.  Lee  Tanner  is  chief  chemist  of  the  Bethle- 
hun  Steel  Co.  at  its  high-explosive  plant,  New 
Castle,  Del. 

C.  M.  Weld  left  New  York  for  Cuba  on  Nov. 
14.  He  will  be  there  on  professional  business 
for   about   two    weeks. 

H.  P.  Hendorson  left  New  York  on  Nov.  14 
for  a  short  visit  of  inspection  in  Quebec.  He 
will   return  about  Nov.   20. 

H.  F.  E.  Gamm,  of  New  York,  is  at  Mine  La 
Motte,  Mo.,  where  he  expects  to  remain  for  several 
months  on  professional  business. 

Ray  W.  Light,  of  Lebanon,  Penn.,  has  been 
made  superintedent  of  the  hessemer  department 
of  the  Cambria   Steel  Co..  at  Johnstown. 

W.  D.  Thornton,  president  of  the  Greene  Con- 
solidated Copper  Co..  succeeds  Thomas  F.  Cole 
as  president  of  the   Greene-Cananea    Copper   Co. 

Edward   A.  Clark  lias  withdrawn   from   the  Arm 
of    Giles    &     Clark,     the     Giles    Drilling 
Church   St..   New   Y'ork,   taking  ov 

John  F.  Martin  has  again  returned  to  Nicaragua, 
after  an  absence  of  several  years,  as  manager  of 
La  Luz  &  Los  Angeles  Mining  Co.  in  the  Prinza- 
polka  district. 

Lieutenant  H.  T.  Durant.  of  the  11th  Hants 
Regiment,  is  back  in  England  from  France.  He 
lately  received  the  honor  of  the  military  cross  for 
services  on  the  Somme. 

L.  W.  Trumbull,  state  geologist  of  Wyoming,  is 
at  the  convention  of  the  American  Mining  Con- 
gress losing  no  opportunity  to  present  the  Western 
idea  of  the  conservation  question. 

E.  A.  Suverkrop.  Jr.,  and  bride  will  sail  from 
New  Y'ork  on  Nov.  IS  for  Chile,  where  lie  will 
again  be  on  the  operating  staff  of  the  Chile 
Exploration    Co.    at   Chuquicamata. 

John  Francis  Manning  and  Edwin  Walter  Mills, 
of  the  Seoul  Mining  Co.,  of  Chosen,  are  making 
a  long  visit  in  the  United  si:iies,  from  which  they 
have  been  absent  for  a  good  many  years. 

T.  C.  Desollars,  chief  engineer  of  the  Quincy 
Mining  Co.,  of  Hancock,  Mich.,  is  at  the  Mining 
Congress  convention  to  outline  the  efficiency  ana 
safety  system  which  are  being  used  at  the  Quincy 
property. 

Max  Ball,  of  the  Bureau  of  Mines,  will  stop  in 
Chicago  to  attend  the  convention  of  the  American 
Mining  Congress  while  enroute  from  an  inspec- 
tion trip  to  Western  oil  fields  to  his  office  in 
Washington. 

F.  M.  Wichman,  for  a  number  of  years  superin- 
tendent of  the  Bingham-New  Haven  mine  at  Bing- 
ham. Utah,  and  recently  operating  in  Nevada  i  it\. 
Calif.,  is  visiting  the  East  His  temporary  address 
is  Montclair.  N.  .1. 

H.  G.  Ferguson,  a  geologist  of  the  Geological 
Survej  who  is  now  engaged  in  work  in  the  Mogol- 
lon  district,  will  make  an  examination  ot  steeple 
Rock  gold,  silver  and  lead  district  of  New  Mexico 
before   returning  to   Washington. 

Thomas    F.    Cole    has    resigned    the    pr< 
and    directorate    of    the    Greene-Canan 
Co..  and  the  board  of  the  Inspiration  Consolidated 
Copper    Co.       Mr     Cole    has    held    the    presidency 
Green-Cananea     company    since    its    or- 
ganization, eight  years  ago. 

F.  L.  Ransome.  in  charge  of  the  section  oi 
metalliferous  deposits  oi  the  Geological  Survey, 
has  returned  from  a  two  months'  tour  of  Western 
mining  camps.  On  this  trip  Mr.  Ransome  visited 
the  Alt .i.  Bisbee,  Miami.  Ray,  Ajo,  Mogollon  and 
Magdalena  mining  districts.  In  the  Ajo  district 
Mr  Ransome  laid  out  the  boundaries  of  the  topo- 
graphic map  of  tile  district  which  is  soon  to  be 
begun. 

David  White,  chief  geologist  of  the  I'm 
Geological  Survey,  has  returned  from  an 
trip   through  the   oil   and   gas   fields   of   Oklahoma 
and  Arkansas.     One  of  tile  objects  of  Mr.  White's 
trip  was  to  make  more  effective  the  efforts  being 


made  by  the  Geological  Survey  to  secure  cuttings* 
from  wells  and  samples  of  brines  in  the  region  of  | 
heavy  salt  beds  and  gypsum  depositions  in  E 
Oklahoma.  ^ n 
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New  Patents 


Rice,  chief  mining  engineer  of  the 
l  of  Mines,  was  in  San  Francisco. 
Oct.  25-2K.  arranging  for  a  successor  to  Edwin 
Higgins.  representative  of  the  Bureau  of  Mines 
in  the  California  Industrial  Accident  Commis- 
sion Mr  Rice  went  to  Los  Angeles  on  Oct. 
28  and  will  return  to  Washington  about  Nov.  15, 
stopping  en  route  to  visit  mining  centers  where 
field   investigations   are   in   progress. 

Deane  P.  Mitchell,  mining  engineer.  Stanford 
'95,  has  returned  to  San  Francisco  from  Siberia. 
Mr.  Mitchell  is  a  director  of  the  Irtysb  Corpora- 
tion Ltd.,  developing  and  operating  copper,  zinc, 
lead  and  coal  mines  on  the  Kirghiz  Steppe,  south- 
ern Siberia.  He  believes  that  alter  the  Eu- 
ropean war  Siberia  will  rapidly  develop  and  in- 
crease in  population,  attracted  by  unlimited 
natural    resources  and  great   waterways 

Sir  Richard  A.  S.  Redmayne.  chief  mine  in- 
spector for  (ire. it  Britain,  and  president  "1  the 
Institution  of  Mining  and  Metallurgy,  has  resigned 
the  latter  office,  in  which  he  will  be  succeeded  by 
Edgar  Taylor,  past  president  and  treasurer,  who 
will  fill  out  the  unexpired  term — to  March.  1917. 
The  action  was  taken  in  \iew  of  the  Institution's 
inquiry  into  the  taxation  of  mining  profits  and 
its  proposal  for  the  formation  of  a  governmental 
department  of  minerals  and  metals,  the  president 
regarding  his  position  as  incompatible  under  the 
circumstances  with  his  duties  as  a  government 
official. 


Obituary 


Emit  Storer.  72  years  of  age.  secretary  and 
treasurer  of  the  South  Hecla  Mining  Co,  and  other 
mining  companies  in  the  Little  Cottonwood  district, 
died  at  St.  Mark's  Hospital,  Salt  Lake  City.  Nov. 
4  1916.  The  case  was  one  of  unusual  and  puz- 
zling features.  Mr.  Storer.  who  was  a  man  of 
considerable  wealth,  lost  the  sight  of  one  of  his 
eves  Tuesday.  On  Friday  the  other  eye  became 
sightless.  Dr.  H.  Van  Cntt.  eye  specialist,  was 
called.  Dr.  Van  Cott  said  that  death  was  un- 
doubtedly due  to  an  acute  inflammation  of  the 
eves.  He  thought  that  Mr.  Storer  had  been 
affected  with  trouble  of  the  eyes  for  a  considerable 
time,  but  had  probably  not  thought  it  serious 
enough  to  seek  medical  advice.  The  doctor  de- 
clared that  great  pressure  on  the  eyes  was  evident, 
otherwise  Mr.  Storer  would  not  have  been  stricken 
blind.  Mr.  Storer  came  to  Utah  about  eighteen 
years  ago  from  Indianapolis.  Besides  Little  Cot- 
tonwood properties,  he  was  interested  in  many 
other  mining  camps  in  Utah  and  Nevada.  He 
also  was  widely  known  in  the  West  and  had  a  wide 
circle  of  warm   friends. 


Societies 


United  States  patent  specifications  listed  below 
may  be  obtained  from  "The  Engineering  and 
Mining  Journal"  at  25c.  each.  British  patents 
are  supplied  at  40c.  each. 

Agitator  for  Ore  Treatment.  Cyrus  Robinson, 
Mount  Vernon.  N.  Y'..  assignor  to  Metallurgical 
Engineering  and  Process  Corporation.  (U.  S.  No. 
1,204,069  :    Nov.    7,    1916.) 


Concentration — Mining  Machine.  Sophus  P.  C. 
Borson.  Salida.  Colo.  (U.  S.  No.  1,203,57:1:  Nov. 
7.    1916.) 

Concentrator.     Lynn  \V.   Barber.  Hetland,  S.  D. 

(U    s    No    1. 2114.:::;:::  Nov.  7.  1916.) 

Crusher— Gyratory  Crusher.  Owen  E.  Brown, 
Wilmington.  Del.,  assignor  to  American  Manganese 
Steel  Co.,  Augusta,  Me.  (U.  S.  No.  1,202,790; 
Oct.  ill.   1916.) 

Crushing  Roll.  Ray  C.  Newhouse,  Milwaukee, 
Wis.,  assignor  to  Allis-Cbalmers  Manufacturing 
Co.,  Milwaukee,  Wis.  (U.  S.  No.  1,203,901;  Nov. 
7,   1916.) 

Dipper  Tooth.  John  O'Failon  Clark,  Jr.,  St. 
Louis,  Mo.,  assignor  to  American  Manganese  Steel 
Co.,  Augusta,  Me.  (IT.  S.  No.  1.202.S06  ;  Oct.  31, 
1916.) 

Drill— Ro'-  Drill.  Daniel  S.  Waugh,  Denver, 
Colo.,  assig  r  to  t!ie  Denver  Rock  Drill  Manufac- 
turing Co.,  Denver.  Colo.  (U.  S.  No.  1,203,284: 
Oct.  31,  1916.) 

Flotation — Separation  of  Metallic  Sulphide  Ores. 
Fleury  James  Lyster.  Broken  Hill.  N.  S.  W., 
assignor,  by  mesne  assignments,  to  Minerals  Sepa- 
ration American  Syndicate  (1913)  Ltd.,  London, 
England.      (U.    S.    No.    1,203.372:   Oct.   31,    1916.) 

Furnace-Feeding  Device  —  Automatic  Feeding 
Device  for  Furnaces.  Percy  Q.  Williams,  Cin- 
cinnati, Ohio,  assignor  to  the  Charles  Boldt  Co., 
Cincinnati,  Ohio.  (U.  S.  No.  1,201,664;  Oct.  17, 
1916.) 

Induction  Furnace.  James  R.  Wyatt,  Philadel- 
phia, Penn.,  assignor  to  the  Aiax  Metal  Co.,  Inc., 
Philadelphia,  Penn.  (U.  S.  No.  1,201,671;  Oct. 
17.    1916.) 

Lamp — Miner's  Acetylene  Lamp.  Augie  L.  Han- 
sen, Evanston,  111.,  assignor  to  Justrite  Manufac- 
turing Co..  Chicago,  111.  (U.  S.  No.  1,202.514; 
Oct.   24,    1916  I 

Roasting  Ore-Roasting  Furnace.  John  Harris, 
Sheffield,  England.  (U.  S.  No.  1,203,613;  Nov.  7, 
1916.) 

Separation — Process  of  Gravity  Liquid  Separa- 
tion of  Iron  Ores.  Arthur  J.  Moxham,  Wilming- 
ton. Del.     (U.  S.  No.  1,203,897  ;  Nov.  7,  1916.) 


Mining   and    Metallurgical   Society   of   America— 

The  New  York  section  held  a  meeting  at  the  Engi- 
neers' Club.  New  Y'ork.  on  Thursday.  Nov.  16, 
at  8  p.m.,  preceded  by  the  usual  dinner  at  o  :30 
p.m.    The  subject  was  "Electric  Furnace  Practice  " 

American  Institute  of  Mining  Engineers— The 
sixth  annual  m  eting  of  the  Columbia  Section. 
A.  I.  M.  E..  will  be  held  at  the  Spokane  Hotel. 
Spokane.  Wash..  Nov.  25.  A  dinner  will  be  served 
to  the  members,  after  which  the  program  will  be 
followed.  This  includes  the  address  of  the  retir- 
ing chairman,  Stanly  A.  Eastern,  report  of  the 
secretary-treasurer.  L.  K.  Armstrong,  election  of 
nitic,  r-,  their  installation,  and  discussion  of  the 
mining  law  revision,  flotation  and  other  subjects 
of  technical  interest. 

American  Society  of  Mechanical  Engineers— The 
37th  annual  meeting  will  be  held  at  New  Y'ork, 
II, e  :,  to  s.  line,.  A  program  of  interesting 
technical  papers  has  been  prepared.  Following 
the  meeting,  a  public  hearing  will  be  held  on  the 
Holler  lode,  Friday,  Dec  s,  at  2  p.m..  in  the 
Engineering  Societies  Building.  The  hearing  will 
continue  on  Saturday  and  into  the  following  week. 
if  neeessaiv 

This  hearing  is  in  pursuance  to  the  following 
recommendation   of   the   boiler   code   committee   to 

th unci!  :    "Your    committee    recommends    that 

you  appoint  a  permanent  committee  to  make  such 
revisions  as  may  be  found  desirable  in  these 
rules,  and  to  modify  them  as  the  state  of  the  art 
advances,  and  that  such  committee  should  hold 
meetings  at  least  once  in  two  years  at  which  all 
interested  parties  may  lie  heard." 


Industrial  News 


B.  A.  Brennan,  formerly  contract  manager  of. 
tie  Westinghouse  Machine  Co.  and  later  sales 
manager  of  the  power  department  of  the  Bethle- 
hem steel  Co..  has  resigned  Hie  vice-presidency  of 
Mercantile  Trust  Co  .  of  St  Louis.  Mo  .  to  accept 
the  presidency  of  the  Citizens  Co.,  Inc.  of 
Baltimore. 


Assessments 


Company 

Dellnq. 

Sale 

Amt. 

Big  Cottonwood,  Utah 

Nov.     0 

Nov    2  1 

SO.  01 

Blue  Hull,  Nev 

let       10 

Nov.  20 

0.01 

Blue  star.  Ida 

sept.  25 

Nov.  21 

0.02 

Buffalo,  Ida 

Nov      15 

Dec.    12 

0.005 

id      23 

Nov,  23 

0.01 

Nov    2(1 
Oct      20 

Oec.   lfi 

Nov    211 

0.005 

Com'  i,  Ida  , 

n  (ion?'. 

Confidence  Silver,  Xev 

Nov       s 

Nov,   2o 

0.10 

Cornet,  Ida                    

del       20 

Nov    211 

n  00077, 

Cottonwood  King.  Utah 

Nov.  14 

Dec.     1 

O    007, 

Cunapah.   Utah 

Nov       s 

Nov     27. 

0.01 

Diam    Blk  .  Butte.  Xev 

(let      12 

Nov.   is 

0.01 

Iliamondticld  Blk  B'tte,  Xev. 

del        12 

Nov.   is 

0.01 

del       Is 
Nov,   1". 

Nov     is 

Dec.     9 

0  001 

Emerald.  Utah 

n  on: 

Enterprise,  Ida 

Oct.     10 

Nov    20 

O    002 

Friend,  Ida 

Oct.    21 

Nov.  2-1 

o   OII2 

Hale  and  Norcross,  Xev 

Nov.     S  Nov.  29 

0.03 

Oct.    16 

Oct.     30 

Nov.  17 
Nov.  IS 

0.005 

Idaho  Mom,  Ida        

o   0112 

Idaho-Nevada,  Idaho 

Nov     I.', 

1    I-    C         11 

0  002 

Lehi  Tlntle,  Utah 

Nov       s 

Dec.     2 

0  0025 

I.eRov.  Ida 

del      2s 

Nov.  2s 

O    OII7. 

Lion  Cold,  Utah 

Nov     13 

Dec.     5 

(I    01125 

Marv  Ellen.  Utah 

Nov     11 

Via    28 

0  001 

Mexico  G    A  S  .  Xev 

Nov    25 

Dec.    IS 

0    10 

Military,  Ida              

del        2. 

Nov    27, 

(1   0(1(125 

Mines  Dew.  Utah 

Nn\        17 

Dec.     7 

O     all 

Monarch-Pgh.,  Nov 

.  li  I      2  : 

Nov.  27 

0.01 

Xaildriver.  Utah      

NOV,     4 

Dec.     4 

0    01 

Nevada-Stewart,  Ida 

Oct .      2 

Dee.     2 

0  002 

Xe\V   Hope,    Ida    

(ci      11 

Dec.   11 

0.002 

Xolipareil,  Ida       

(  c       23 

Nov,  23 

II   mil 

Xorlh  I-ranklin.  Ida       

.lime    1!' 

Nov    23 

0.005 

Xorth  Star,  Ida 

Oct.     10 

Dec.     5 

0  001 

0  015 

PUtsliure.li  Cons  .  Utah.       . 

Nov     17 

1  lee        s 

o   0175 

del      2:i 
Nov.   IS 

Nov.  2(1 

1  lee        7 

0.001 

Hleo-Ar^entiiic,  (  'olo 

0.01 

Sec    Belcher  A-  Midas,  Xev. 

Oct.     30 

Nov    24 

0.02 

Nov.     4 

Nov    27 
Oel      21 

Nov.  23 
1  Ice.    23 
Nov.  24 

II    007, 

0.005 

Silver  Mt.,  Ida 

0.002 

Sonora,  Ida 

Nov     17 

dee       0 

0    OOI 

Tohar.  Xev 

NOV.     2 

Nov.  23 

0.002 

Oct.     211 
Nov.   11 

Nov    21 
Nov,  2s 

0.001 

United  Tintle.  Utah 

0.005 

Oct.    31 
Nov.   15 

Nov.  27 

Dee.     4 

0.005 

Utah  United.  Utah 

0  01 

Zuma.  Utah 

let      30 

Nov    30 

n  005 
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SAN     FRANCISCO— Nov.    8 

£ast  Beit   Mines,  in  Tuolumne  County,   are  un- 
usually active.  Ton  or  iii'i 

operation.      Columbus    al    CI kee    will    deepen 

its  main  shall  to  500  ft  Carlotta  mill  stamps 
are  dropping  on  good  ore  recentlj  developed.  Gar- 
Held  mine,  near  Tuolumne,  lias  contracted  for 
200  ft.  of  sinking,  The  Confidence  will  soon  re- 
sume operation.  The  Duffleld  al  Arrastravllle,  is 
under  option  and  the  tunnel  is  being  cleaned 
out.  North  Star  is  preparing  i..r  extensive  devel 
opment.  United  Mines  Co.,  near  Tuolumne,  is 
reported  to  be  under  negotiation  with  m. 
erators  now  interested  In  other  parts  of  the 
country. 

Production    of   Tungsten    Ore    and    concentrates 

ill    California     and    western     Nevada     has     declined 

on  account  of  tin  n  dm  i  d  price  and  Inactivity  of 
the  market  in  the  first  half  ol  October  the  mill 
at.  Atolia  was  running  one  8-hr.  shift  a  day 
and  a  number  Of  small  deposits  were  heing  worked 
in  the  Atolia  district  In  San  Bernardino  County. 
The  mines  at  Bishop.  Inyo  County,  were  extracting 
and  treating  ore  regularly  and  the  mill  at  Soda- 
ville  in.  western  Nevada,  was  also  in  steady  op- 
eration. It  is  reported  that  the  mines  at  Bishop 
and  at.  Sodaville  have  temporarily  closed  and 
that  smaller  amounts  of  ore  are  heing  purchased 
bv  the  mill  at  Atolia.  The  tungsten  boom  that 
was  inaugurated  in  the  last  half  of  1915  and 
continued  into  1916,  had  I         B  I   opening  up 

a  largo  number  of  scheelitt  deposits  and  pros- 
pects.   A  number  of  tie    i  lid 

feiade  money   while   the   1 m    lasted   and   a    large 

amount  of  money  was  invested  in  the  building  of 
new  mills  and  developing  new  territory.  Irre- 
spective of  the  gains  ..[  losses  resulting  from 
tlose  investments  and  operations,  a  great  benefit 
h-iv  been  brought  about  by  the  corroboration  of 
the  opinion  of  old-time  prospectors  on  the  desert 
that  there  was  enough  undeveloped  scheelite  to 
su'pplv  almost  any  demand  for  tungsten  ore. 

Happy  Camp  District,  situated  In  the  far  north- 
western   corner    of    Siskiyou    County,    is    having 
a  deserved  boom  in  copper  mining.      The   lack  ol 
transportation    has   prevented    investors    from    un- 
dertaking development,  and  the  prospect   ol    rail- 
road construction   is  still  remote.     But   the  trans- 
portation   problem    has    been    partially    solved    D3 
the    installation    of    freight    and    pass,  i 
trucks,  running  from  Happy   Camp  to   Yreka    and 
Hornbrook.      Also    regular   daily   mail    stages    ana 
an  extra    stage  for  parcel   post   and   express,   and 
animal-drawn  freight   wagons  have   also 
on  the  road.     These   improvements    in 
Hon  have  had  a  stimulating  effect  upon  il 
of  both  copper  and  gold  properties  and  prospects 
The  Grey  Eagle  company,  which  recently  attracted 
the   attention   of   Eastern    investors,    i 
good  deal  of  development   and  lias  purchased  the 
Wright    rar(ch.    on    Indian    Creek,    is    building    a 
road  into  Luther  Gulch  and  construct  in 
and    bunk    houses    for    a    large    numb 
ers.     The  company  is  also  opei  <' 

Davis  copper  mine  on  Clear  Creek.      Hie   I  romp- 

ton-Maddox  company  has  disclosed  g 1  ore  at  ..n 

ft    and  is  developing.     The  Copper  Mountain,  the 
Bourse  and  the  Bon  To,,  are  preparing  «r  active 
development.      Tin    Mohawk    bis   been    bonded   to 
M    A    Delano,  of  Cants  Pass.  (Ire.      The    B 
Stork  company,  operating  a   gold  prop,  rn    on   in- 
dependence creek,   is   buildings   road  from  ma- 
matb    River    to    the    mine,    a    distance   ol     L4    ml. 
There   are    approximately    50    single    , -la, ins   being 
worked  and  there  is  an  earl',  daj    activitj    pi 
lent       Altogether    Happy    Camp    is 
attract-   the    attention    of   wideawake    Ini 

Amador   County    Labor   Strike    Ended'  after  the 
union    learned   of  the    dele.  ....nation    of    II 
owners  to   resume   operation     Voti 

two  meetings  of  the  union,  at  lacks.,,,  and  the 

other  at  Suttet   Creel  '  '    •'' 

vote  of   137   were   in  ming  to .work. 

This    total    represents    apl„.  Y'lor 

striking   element    ol    the    ui  .'/. '   Ra- 

tion officials  -  '   «    £ 

the  strike,  on   the   ground     I  I   '-11 

•■in  accordance  with  the  constitution  of  the 
Western  Federation."  A  full  complement  of  men 
cannot   be   ob     in  d  ?    ''-'.' 

shown    willing,,  to    prove    that    1.500 

men    cannot    b  "V'    ";"  a     ' 

of  their  fellows      It   requii  '    ""' 

ness  and  a   loss  of  more  tl,  ]    wages 

to    put    courage    into    the    men    not    dlrectlj    en- 
,1    in    the    strike.      Possibly   the    report    that 
strikebreakers    would    be     brought     In     ...„■ 
former  employees  got  busy  had  some  effect.     Me 

almost     absolute     cortailltN     that     the    courts    wo    Id 

„,,,k,  permanent  the  injunction  against  >»t"''J; 
e„e.    of  striki    s  ■    ■  v0  them  courage.     At 

Inv  rate  more  than  25'  of  the  full  complement 
;,f!men   cx"„.  I    n    or   otherwise    their 


.Ufler    the    eoli.i   ■ 

wages    that    obtain,, I    prior    i"    U 

Is  no  doubt  that  as  mans   more  would  ' 

included    but    rot    the    fact   tb 

ol  the  Idle  miners  ...  th. 

Immediately    afti ,    the    sti  Ik,     in  ■    calli  d       It    la 

expected    thai    a    large    pi 

will  return  and  that  within  a  t, 

weeks,    the    mines    will   all    be    working    fill 

Tl,.    ,,,,,,,,,  ha  .  dec I  the  sink,,  off ;  11 

nothing    else     t..    do  :     and     .'■     til, 

the  u  estern  Fedc  ration  of  Minei  i   ...and  to 

I,.-  saying  that  the  strike  was  Ill-advised.  That 
was  admitted  by  the  secretary  of  the  union  when 
I.,  nil.,,  was  demanded  i,\  .,  majority  of  the  J"al 
members  of   the   union    ,■ 

..,  ,  ling.      The    wonder    ol    the    whole    situ- 
ation    is    that    so     large    a     number    ol 
citizens  wh,,  have  homes  In   the  count] 
i,,  support  and  children  I  i 
themselves  to  be  frightened  awaj   from  (heir  work 

or  persuaded  to  make  unfair  demands  u] their 

And  the  greater  wonder   is  that  this 
condition  should  arise  whi  n  II   i 
poried   that    the   voluntai 

April  was  to  have  been  repeated  next  April,  poa- 
s,M\     ill    January.      The    continued    exist, 
labor  union  which  is  controlled  and  dominated  In 
iis    local    afflll  ttlons    bj    mi  n    t  h 

probably  will  never. become,  A rlcan  citizens,  is 

extremely   doubtful. 

BUTTE— Nov.  9 

The  Growth  of  Butte  is  a  subject  that   attracts 

„  not  only  of  Butte's  own  citizens  but 

,,f  many  outsiders.  The  payrolls  of  the  Butte 
mines  for  October  will  be  the  largest  in  tl 

ol  the  camp  .,,.,1  the  total  will  pass  the  $4. 

mark.     Probably   few  communities  of  similar  size 

can   offer   such    a    shoe,,,,;,       a Ida,    Butte   A: 

Superior,  North  Hutte  and  the   i  , 

pay  to  the  men  In  the  mines  (2, 140, 

half  million  is  paid  by  tl  mpanj  to 

its    smelteriiieu  ;    adding    to    thl  i   th, 

other    mining   companies   and   tho 

tries    directly  or  indirect!,    cor  lected  with  mining, 

the    total    will    reach   the    startling   Sum 

Butte  with  its  adjaci  >,'   subui  b  i  ,,  .w   b 

l. , tion   cstiin.it. d  ,,i    !"■ which  is 

,,  ,,,.,  .mil  bounds  and  much  faster  that 

datlons   can   I"    p I.  i   t".-    f, 

Though  probably  more  than  a  thousand  new- 
buildings  hue  been  erected  during  the  year,  and 
in, mi.,  i  hss  others  arc  in  course  of  construction, 
....  i  vacant  house  or  rem  in  the  city 
al  present  The  hotels  and  rooming  I 
,  rowdi  d  beyond  theii  capacity.  Ri  nts  are  at  t"|i 
notch  and  continue  soaring  to  unheard-ot  figures. 
,,   store   r,  nts  >.    ■  '■!  pno  ■ 

for  goods  ...    evei      d 
Urine  bxoi  "     -    i  d   nearly  50%  witliin 

in  ,i,     start!        I     i  perlty  of  the  camp 
,re   hard  pushed  make  both 

..     With  the  development  ol   tl 

section    .  :!''   ","'   i;n",".is  ',"■: 

idy  higbij 

I 
camp,  and  the  opening  of  new  and  by: 

experiencing    one 

:.  the  existence 

tint     SO     '.,:  "ly     JPP"- 

.   iv,   the  camp   h.,s  entered  a  new 
magnitude 
,  i,  would  be  hard  to  predict. 


DENVER— Nov.   9 

Downtown    Mines    Co. 
regular  shipments  ol   ore.     This 

due.ion     by     the     whollv     unexpected     tap 
Strong  water   course   after    He     n, 

cessfullv  unwaten  I 

h  grade  mi  n 

ouantlty  of  silver,  bul     hi] 

counted   u,„,n    to  'constitute    th, 
when  the  property   g  Is   fully  under  way. 
Revision    of   the    Mining    Law 
t  the  mining  bureau  . 
Ion.     It.  A.  Park,,,,  chalrn  in  c 

■ 
thorough    I    ini 

U^'tr^arl    , 

p'llluMomai,,^ 

^r.n'V:! 

Federal   Governm  ncernlng  the  disposal  ana 


. 

SALT    LAKE    CITY— Nov.    10 
Prosperity  in   Mining 
U 

over  last  Jai 

Dugway   District  Is  Mom  Active 
the   beginning   ol    work 

■ 

Bullion     11,11     I      . 

M   nil.    r       , 

.     Bullion    Bill 

of  Salt  Lake       Phe  Laurel  mil  •  ■  Inlng   the 

Uolle.,,    I, 

end  of  tl 

di    li  ol   on  ;   t ■■    from   this 

minerals.    III. ant 

,  ,|  copper.     Another  di 

Lake   men.     In 

• 
mine  for  ihlpmi  nts  on  completion  ..f  th, 

it.r  ban  g  mas  are  al  w,,,k.  tl 
contract  having  been  lei  to  the  i  I 
. 
early    n     I 

Ohio  Copper  Stockholders  reel 
nite    details    of    proposed    r,  -     . 

>..iiie   details   were   an, 

'. 

ieir    valu 
shares  al 

t 

the     coin;     B 

undcrwrlt, 

holders'  commit t 

stock    with    th.     N,w    York    Trust    Co.    tie 

■ 
each   depositing   shareholder   h  i 
,iid  pay  for  in 

subscribe    they    would    i 
all  mortgi 

the  prop 
the  coin, 

ohllgatli  t. 

amount    It    finds 

foreclose   . 

will    be   i  r    bonds    and 

MORENCI.    ARIZ.— Nov.    10 

Strike  at  Arizona  Copper  Co.  I 

of   man    ' 

Shift  of    N 

■ 


" 

... 
■ 


:>-.'■.' 
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such  like,  and  for  a  time  tried  to  raise  the  fuss  to 
the  dignity  of  a  race  war.  The  first  flush  of 
excitement  and  election  now  being  over,  however, 
the  nutter  is  e.isi  t  \  i..<igii.,vd  ,l:,  .1  mw  within 
the  ranks.  The  attitude  of  the  company  seems  to 
be  to  keep  hands  off  until  the  brethren  come  to 
some  understanding  among  themselves  as  to  what 
they  want  to  do.  Notwithstanding  a  great  deal 
of  talk  and  some  apprehension  to  the  contrary, 
the  strike  lias  not  spread  to  any  of  the  other 
companies  operating  ill  the  district,  and  it  looks 
at  this  time  as  if  the  trouble  would  he  confined 
to  its  present  limits. 

OATMAN.  ARIZ.— Nov.  8 
Oatman  Bureau  of  Mines  has  been  organized  to 
keep  Oatman  before  the  public  as  tin-   livest   gold- 
mining  camp  in  tin untry      A  publicity  fund  of 

51.500  has  already  been  subscribed  and  lie  follow 
ing  general  executive  committee  named  by  Presi- 
dent W.  P.  Geary:  .lodge  I'.  D.  Overfleld,  vice- 
chairman;  A  C.  Eisen,  secretary  and  treasurer; 
.T.  A.  Small,  cashier  ..t  tin-  n.mk  of  Oatman;  W,  F. 
Gray,  of  the  Times  Mining  1,,  ;  T.  E  Fisher,  "t 
the  Fisher  Building:  Frank   E    stn.ng.  ,,t   the   Bed 

Lion,  Empire  and  Ai .'   Mining  Com] es  ;  Sam 

Bavles,  leading  merchant,  and  K  H  MePherson, 
editor  of  the  "News-  While  publicity  is  the 
object  aimed  at,  the  bureau  is  determined  that 
nothing  but  genuine  publicity,  without  iny  "kick 
hack,"  shall  be  secured  Therefore,  great  pains 
wilt  be  taken  to  verifj  ami  authenticate  even  item 
of  news  or  every  bit  of  information  going  out  with 
the  stamp  of  the   Oatman    Bureau   ,.t    Mine-,   upon 

if,.     "If  the  Oatman  Bure t   Mines  sends  it  out. 

it's  so,"  has  been  suggested  .1-  .1  SOJl  ol  -log. 111. 
and  the  motto  of  tin-  bureau   is  to  be  '  I.  erybodj 

Helps."       With    this    motto    put     nil .mice    and 

the  truth  adhered  to  in  its  reports,  the  Oatman 
Bureau  of  Mines  should  succeed  in  its  laudable 
effort  of  securing  for  Oatman  the  attention  it 
deserves. 

SPOKANE— Nov.  9 

A    Mineral    Exhibit   will    be    established    by    the 

Coeui    d'Alene    Mine    Owners'    Association    in    the 

new   quarters   of   the    Northwestern    Mining   .Men's 

Association  in  the  Spokane   Eotel    Building      Tin 

latter  association  has   taken  a    long-term   leas, 

a  ground-floor  apartment,  adjoining  the  Silver 
(bill    and    connected    with    it.    and    is    fitting    it    up 


lit   In 


will 


Me 


into  closer  relationship  the  mining  men  of  the 
different  districts  in  the  surrounding  territory  and 
to  endeavor  to  secure  legislation,  both  stale  and 
national,  beneficial  to  the  mining  industry.  Sec- 
retary Bailey  states  that  the  membership  includes 
all  the  prominent  mine  manages  and  owners,  and 
in  addition  bankers,  business  and  professional 
men  a  combination  of  interests  that  assures  rep- 
nt   the   asso- 


1H11 


WASHINGTON.    D.    C— Nov.    II 
Extension  of   Forfeiture   Decree  tor  idle 


Me' 


II.  had 


air    properties.       Under    the    terms    of    a    decree 
SSued     several     weeks    ago.     it     was     provided     that 

uch  mines  as  were  not  being  operated  bj   Nov.  11 
ould  be  forfeited  to  the  Mexican  government. 
Dedication  of  the  $500,000  Building  of  the  D.  S 
mean    of    Mines    al     Pittsburgh    will    take    place 


1H17 


of    tin 


,'an.  H  Manning,  direct, 
to  hold  their  annual  mi 
hat  tune.  The  Pittshulr. 
Mines  is  situated  net 
.1     Technology     and    tin 


the    Ca 


lloglc 


the    I 


lonal 


Pittsburgh.      These    institutio 

scientific  gatherings  in  Ann 
benefits  accruing  to  members  ol  scientific  societies, 
as  a  result  of  joint  meetings  at  San  Francisco,  last 
year,  have  been  the  basis  of  much  favorable  com- 
ment since  then.  With  this  idea  in  mind  Mr. 
Manning  is  hopeful  that  his  proposal  will  he 
received  with  favor  by  many  of  the  national 
technical  organizations. 


HOUGHTON.    MICH.— No 


Output  of  Lake  Superior  District  tor  the  pres- 
ent year  has  been  estimated  at  between  260,000,- 
000  and  270,000,000  lb.  While  this  is  much  in 
excess   of   previous   productions,   and   considerably 


larger   than   last   year's,   it   is  locally   regarded   as 

Mayflower-Old   Colony    Merger  will   probably   be 

consummated  shortly.  There  will  soon  he  meetings 
of  tin'  stockholders  ot  the  Mayflower  Mining  Co, 
and  nt  the  Old  Colony  Copper  Co.  for  the  purpose 
of  voting  upon  the  merger.  A  new  corporation 
with    200,000   shares    is   proposed.      The   shares   in 

the    old    ( panies    will    be    exchanged    share    for 

share  in  the  new  company,  each  company  having 
inc. nun  shares  outstanding.  Precedent  to  th  ■ 
proposed  merger,  the  Old  Colony  treasury  assets 
will  be  brought  up  to  the  amount  of  the  May- 
flower, so  as  to  join  the  properties  on  an  equal 
basis.  This  will  involve  an  assessment  on  Old 
Colony,  Officers  and  directors  of  the  new  com- 
pany will  be  made  up  from  those  of  the  present 
companies.  The  sinking  of  a  shaft  is  to  be 
started  immediately. 

TORONTO— Nov.  9 
The  Short- Lived  Calgary  Oil  Boom,  by  which  so 
many  investors  were  victimized,  is  recalled  by  an 
exemplary  sentence  pronounced  by  the  district 
court  at  Calgarj  on  George  Edward  Buck,  a 
promoter  found  guilty  ot  publishing  a  false  state- 
ment regarding  the  well  of  the  Black  Diamond  Oil 
Fields.  Ltd.  He  was  given  a  term  of  four  years 
in   the   provincial    penetentiary. 

A  Ruling  on  Excess-Profits  Tax  lias  been  made 
by  the  Canadian  Finance  Department  to  the  effect 
that  all  tributions  liv  business  firms  and  com- 
panies to  the  lied  Cross  and  National  Patriotic 
funds  are  to  he  considered  as  an  expense  against 
profits  in  calculating  the  amount  of  profits  liable 
to  taxation  under  the  excess-profits  law.  As  many 
mining  and  manufacturing  companies  have  sub- 
scribed liberally  to  these  funds  this  ruling  will 
in  such  cases  considerably  reduce  the  amount  to 
he  collected. 

The  War  Tax  as  applied  to  precious-metal  mines 
appears  to  have  been  definitely  settled,  the  basis 
being  as  follows:  Capital  is  taken  as  five  times 
the  profits.  Ten  per  cent,  is  allowed  for  depre- 
ciation and  ?c;.  for  interest,  and  after  deducting 
these  tun  Items  from  the  net  profits.  25%  of  the 
balance  is  taken  by  the  Government.  This  is  a 
moderate  tax  and  imposes  no  hardship  on  the 
mines.  For  the  last  year  the  Dome  tax  was 
$-7.5lUI  and  the  Nipissing  and  Hollinger  taxes 
about  $70,000  each.  Mines  like  the  Porcupine 
Crown  making  a  profit  of  {300,000  will  pay  only 
$11,500. 
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ARIZONA 
Cochise  County 
SHATTUCK-ARIZONA     (Bisbeel— October     pro- 
duction   was:       Copper,     1,633,671    lb   ;    lead      335,- 
008  lb.;  silver,   35,995  oz. ;  gold,   :i'.l   oz.     Copper 

output    for     10    months     was     15,2011,701     lb. 

Gila  County 

INSPIRATION  (Miami)— October  copper  pro- 
duction 11,300,000  lb  or  5511,11011  II  less  than  in 
September. 

Mohave  County 

NEW  OATMAN  COMPANIES  recently  passed 
upon  by  Arizona  Corporation  Commission  are: 
Condor  Mining  Co.,  Big  Otto  Mining  Co,  and 
Summit   Lode   Mining   Co. 

COLD  DUST  (Oatman)  Has  started  its  mill; 
equipped  with  special  machinery. 

NELLIE  (Oatman  1  Drifting  on  orehodv  on  the 
350-ft.    level.      Sinking    to    the    500-ft      level    will    be 

started   at    :e    from    tin-    350.      D.    F.    Meiklejnhn, 

superintend*  or 

Yavapai  County 

DUNDEE-ARIZONA  (Jerome)— Shaft  down  to 
1511  ft.  Will  continue  sinking  at  rate  of  5  ft. 
p.  •    day 

CONSOLIDATED  ARIZONA  SMELTING  (Hum- 
boldt)— Development  has  opened  good  orebodies 
both  at  the  De  Soto  and  at  the  Blue  Bell  mine, 
particularly  at  the  latter;  gravity-water  concen- 
tration and  flotation  has  given  excellent  recoverj 
Difficulties  thai  arose  in  smelting  ..1  Hoe  concen- 
trates have  now  been  satisfactorily  overcome. 
Some  custom  ore  being  smelted.  <;.  M.  Colvoco- 
resses,  general  1 

Yuma   County 

MESSRS.   LONG.   McTVER  AND   RIDEXOUR,  of 

Oatman,   are   reported   to   be    making    preparations 

for  the  drilling  of  a  copper  pertj   8  mi.  north  of 

Parker. 

CALIFORNIA 
Amador  County 
CENTRAL    EUREKA     (Sutter    Creek)— Assess- 
ment   of   3c.    per    share    levied    to    deepen    3.200-ft. 
shaft   to   3,400   ft.      Orebody    mi    3,100    and    3,200 
levels  will  be  explored. 


-PLYMOUTH  CONSOLIDATED  I  I'lvinoutlll  - 
Mill  is  being  supplied  with  about  350  tons  of  ore 
a  day.  New  electric  hoist  working  satisfactorily 
SOUTH  KEYSTONE  (Amador)  Maoliinei>  and 
other  surface  equipment  being  hauled  to  mine 
with  motor  truck:  formerly  used  on  the  Amador 
Queen.     .1.   H.  Colpe,  manager. 

CONSOLIDATED  AMADOR  (Sutter  Creek)— 
Bend  in  shaft  near  sou  level  now  straightened; 
water    is    below     850-ft      point     and    shaft     retiin- 

bered.     Bend   resulted   t 1  t. .11.. wing   vein   which 

was  conn. 1, .11  practice  in  early-day  mining  Total 
of  5(1  men  employed,  about  one-half  011  surface  in 
construction  work. 

Eldorado   County 

WHITE    QUARTZ    in    Diam 1    Springs    district 

is  being  examined  with  idea  of  using  it  for  glazing 
ciianielware   l.v   manufacturers   at    Point    Richmond, 

10  Contra  Costa  County.  Shipment  of  1,000  tons 
arranged   b\    John   Snow. 

RisiNi,  hope  (Placerville)— New  Ingersoll- 
Rand  compressor  and  Pelton  waterwheel  and  drills 
recently  installed.    George  W.  Engelhardt,  manager. 

OHIO  (Placerville)— This  gravel  property  near 
Smith  Flat  reported  sold  to  Mr.  Andrews,  of  Butte 
County,  and  Mr  Forsvtlie.  of  Alaska  :  formerly 
..word  hi  Fairchild  &  Richard,  of  Placerville. 
Work  will  be  started   immediately. 

PLACERVILLE  COLD  MINIMI  CO.  (Placer- 
ville) Sale  of  this  property,  embracing  2::  claims 
and  what  is  known  as  the  Pacific  shaft,  situated 
in  town,  reported  to  have  been  made  by  Alexander 
Baring  and  associates,  of  London,  to  It.  Chester 
Turner  and  associates,  owners  of  the  Brunswick 
mine  at   Crass   Valley.      The  mine  was  closed   down 

011  ac. ■ount  ot  the  war.  at  a  lime  when  new  de- 
velopment was  in  progress  and  after  In  years' 
continuous  operation  Dnwatering  the  shaft  will 
begin  immediately.  Company's  Sierra  wain  sys- 
tem may  be  sold  to  Western  States  Gas  and  Elec- 
iii.-  Co 

Nevada  County 

HOOKWORM   is  believed  by  the  State  Bureau  of 

Communicable    Diseases    to    be    prevalent    among 

miners   in  the   county;  agents  of  the  bureau  are 

to  investigate. 


EL  ORO  (Lake  City)— Unusual  flow  of  water 
necessitates  installation  of  additional  pump. 

INDIANA  DREDGING  CO.  (Grass  Valley)  — 
Prospecting  in  Greenhorn  Valley.  Camp  estab- 
lished near  Missouri  gulch. 

GIRDETZ  (Grass  Valley) — Dragline  scraper 
used  by  this  lease  to  make  opencut  on  Greenhorn 
Creek,  in  Arkansas  canon.  Lease  covers  3  mi.  of 
l.lanis  extending  from  placer  grounds  of  Y'ou  Bet. 

NORTH  STAR  (Grass  Valley ) —Thirty  stamps 
dropping  in  Champion  mill.  Aerial  tramway  be- 
ing installed  fo  coii t  mill  with  Providence  shaft, 

through  which  Champion  ore  is  hoisted,  and  un- 
derground connection  being  made  between  Cham- 
pion and  Providence  Reported  that  4-ft.  ledge 
has  been  disclosed  on  2,700   level. 

DELHI  (Nevada  City)—  Unwatering  below 
fourth  level;  about  130  ft,  more  depth  to  be  un- 
watered,  using  air-lift  from  fifth  to  fourth  level 
and  Worthingtoli  pump  on  the  fourth.  Expect  to 
uncover  bottom  in  about  111  days  for  development 
of  6-ft.  vein  in  bottom  level.  Mine  equipped  with 
20-stamp  mill  driven  by  water  power.  Water 
brought  from  branch  of  Y'uba  River  near  portal  of 
tunnel.  Tramway  from  top  of  hill  to  the  river 
about    7011    ft.      Two    Pelton    water   wheels    in    use. 

San  Bernardino  County 
AMERICAN  TRONA  CORPORATION  (Tronal 
Directors'  report,  issued  in  lieu  of  regular  annual 
report,  slates:  "Tile  concentrating  plant  at  Trona 
is  now  operating.  The  most  difficult  and  ex- 
pensive construction  at  the  refinery  at  San  Pedro 
is  completed,  although  it  will  probably  not  be  in 
operation  before   Mar.    1,   1H17.      The  engine 


.iil.ii 


Will 


,1111 


II, mill  gal.  per  day  About  120  tons 
i.f  concentrated  salts  have  been  produced  to  date 
(October),  and  from  now  on  the  corporation  ex- 
pects to  product,  a  minimum  of  50  tons  per  day. 
which  should  gradual!}  he  increased  to  over  200 
totis  per  day.  With  minor  additions  there  should 
be  no  difficulty  in  producing  from  the  refinery 
when  finished  at  least  100  tons  per  day  of  high- 
grade  potassium  chloride  and  50  tons  per  day 
of  borax.  A  contract  has  been  closed  for  3.500 
to  4.000  tons  of  Trona  salts  to  be  shipped  by  the 
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that  should  give  Bub- 

Sierra  County 

wide   AWAKE    (Downlevllli  I     - 
found,  prospects  well,     Development   will   be  con 
tlnued  all  winter  undi  i   option   to    i  h  mas  Wilson, 

PRIMROSE  (Sierra  City)  Bight  contiguous 
claims  bonded  to  M  D  Coi  li  i  and  \\  R  Brooks. 
Dei  elopment  will  be  pros  ei  ml  winter 

ROCK  CREEK  (DownieTlllel  Telephone  line 
completed  to  mine,  winter  supplies  laid  In  and 
outside  preparations  t"i  wlntei  progr<  islng.  Three 
shifts  driving  main  tunnel  ahead  In  bedrock 
Gravel  prospecting  well,  W.  p.  Copeland  In 
charge. 

Tuolumne  County 

RED  JACKET  (Groveland)  Mill  equipped  with 
electric  power  and  power  drills  Installed.  Some 
good  ore  developed  Propertj  In  Dig  Oak  Flat 
district 

DUTCH-SWEENEY      (Jamestown)— Shaft     now 

below  1,900-ft  point     Prom  Nov.   1,   1915,  t i 

22,   1916,  development   has  totaled   1.867  ft     Em- 
ploying   12".    men  ;    equipment     i lern  ;    electric 

power.     W.  .1.  Lining,  manager, 

HARVARD  (Jamestown)— Only  67  men  nut  of 
180  are  retained,  making  what  Is  reported  to  be 
a  final  cleanup  before  closing  down,  it  this  is  the 
purpose,  no  explicit  Information  is  available  as 
to  the  cause.  Mine  has  been  in  constant  opera- 
tion for  In  years  and  is  said  to  have  produced 
more  than  $3,000,000.  Reported  that  the  Barvard 
Mining  Co  will  undertake  development  of  tin- 
Erin,  a  neighboring  property. 

COLORADO 
Custer   County 

HERMAN  (Silver  Cliff)— Four  cars  mixed  sul- 
phide ore,  containing  gold,  silver,  lead  and  copper, 
shipped  weekly  to  Sallda  smelting  plant.  Three 
shifts  working  in  mine. 

Gunnison  County 

COLORADO  COPPER  CO  (Iol.il  Lease  and 
bond  taken  on  Anaconda  mine  by  this  Denver 
company.  Steam  hoist  and  boiler  being  Installed 
and  sinking  will  be  resumed 

DOCTOR  (Almont)  Steady  production  high- 
grade  zinc  carbonate  ore  being  made:  12  tennis 
hauling  to  Almont  Reported  strike  of  lead  ore 
made  recently.  Mine  worked  many  years  ago  for 
lead   only. 

Hinsdale   County 

COLORADO-UTAH  MINKS  OPERATING  CO. 
(Lake  City)— Fine  grinding  machinery  will  be 
installed  in  milling  plant.  Old  stope  tilling  and 
dumps    to   be    treated 

Lake  County 
PROGRESSIVE        (LeadviUe)      Mine       adjoining 
Harvard   on    North    Fryer    Hill    being   reopened   by 
Warren    F.    Page.      Work    of    repairing   shaft    and 
280-ft   level  under   way- 
Park   County 
BLACK   CLOUD    (Alma)— Lessees   on   this   prop- 
erty,   near    London    none,    have    opened    shoot    of 
gold-silver-lead  ore. 

Routt  County 

KRAMER  (Oak  Creek]  sinking  new  two  com- 
partment shaft  to  cut  coal  beds,  prospected  b-3 
diamond  drilling,  lower  than  one  now  being 
worked. 

Saguache  County 

ST.  LOUIS  (Bonanza)  Shaft  recently  sunk 
100   ft.;  crosscutting   to   vein   now    under  way. 

HANOVER  (Bonanza)  Reopening  old  tunnel 
Some  good  grade  lead-silvet  ore  being  stpped. 
Mine  south   of  upper   Rawley   workings. 

VILLA    GROVE     ONYX     I'll       (Vlllagl  D 

posit   of  .Mexican   onyx    being   open  tl       i 
varieties   found   in    these 

from    yellow    and    buff    through    reds    and    maroon 
to  black. 

San  Miguel  County 

IMES  (Sawpit)  Shool  good  grade  ore  opened 
in  shaft  at  depth  of  75  ft  Shaft  sinking  will  be 
continued. 

TOMBOY     (Telluride)     Mill     n  n     29 
(let,, her    crushing    12,000    tons    ore    yielding   ?4fi.- 
200   iii   bullion     ind  concentrates :   ex- 

penses   $80,300;    operating    profit    $2i 

Summit  County 

MILO  (Kokomo) — Being  reopened  by  local  men 

ORO       LEASING       CO         tl-' 
down   Iso  ft  :  crossi  uttit      i      0 

COLONEL  SELLERS  I  Cai  shortage 
has  materially   red        I  ently.     , 

RILLA   (Breckenridge)     West  heading  on  Witch 
Hazel  vein  advanced   1" 
ore  opened.     Work  bi  i  ntract. 

WILSON  (Kokom  This  mill  running  steadily 
on  ore  from  mine  and  on  oust, an  ore.  Of  latter, 
large    tonnage    r, 

MAYFLOWER  AND  SNOWFLAKE  (Kokomo)  — 
Both  properties  worked  by  Charles  Walker.  Two 
ears  ore  per  week  shipped 
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sole   ot    gulch    1 1  ..in    Wellington   none    li 

effort   to  find   Elm 

IDAHO 
Blaine   County 
"  SILVER  LEAD  MINING  CO      B 

..in     I  n,r     and 

Guyer,    Peyton    Blocl  ,  Sp  Di  in  lop 

ment  will  probably    bi    und 

NA1    \i  G   (Hall  1 1  mine  optl d  by 

Raymond  Guj  et    and   n    loclates, 

...iii    probabls    be   turned   ovei    fot    devi  Lopmenl    to 

the   Idaho    Bxplpi   tl II 

,.  ii   i,\    fot  mi  i 
i  satiable  but   deeper  horlzoi  A 

and  mill  Installed  No  work  "ill  be  done  until 
spring. 

Shoshone  County 

HECLA  (Burke)  Completing  new  sorting  plant 
:,i   mine       Prep  '   vein 

MISSOULA  COPPER  iMiiII.hh     Thl 

ome  io.\  grade  coppei  ore,  mas  be  re, 
opened  to  take  advantage  ol  the  presenl  market, 
C.    E     Maliette    Inten  iti  i        \    -     mi  I 

levied 

MICHIGAN 

A  SILVER   EXPLORATION   bj   a  party  ol   WU 

eeiisiu   and   Michigan   men   i-    in   |, ingress  in   Onton- 

i  on    Count:       8  veral    drills   are    now    al    work 

s illvei    was  round  In   the  dlsti  li  i    now    being 

,  iplored  a  numbei  ol  yeai  i  go,  bul  al  that  lime 
not   enough   was  disclosed   to   warrant    opening   a 

mine. 

Copper 

LAKE  (Ontonagon)  -Driving  crosscut  from 
Shaft  "ii  the  Knowltoii  lode  on  fourth  and  sixth 
levels   to  the   Butler-  lode. 

WOLVERINE   (Kearsarge)     slopped  27.000  t * 

of  rock  in  October,  assuring  a  production  ol  ap 
proximately   150,000  lb    ol  coppi 

TAMARACK        (Calumet)       North       Tamarack 

branch    is    showing    b.-ttel     rOCk    and    shipments    are 

increasing       Last    month   :;ii.iino  tons   went    to   the 
mills    from    this    property. 
Indiana    (Rockland)  —  Shaft   down 

the  Butler  lode.  Crosscut  will  l„  driven  both 
wa\s  ti,   ascertain    width   of    lode    and  explore   other 

[odes    in    vicinity     the    Knowlton    and    Evergreen 

AM  OUEZ    (Al z)     Production    a 

and     Novembei     will 

record       Insti  ad   of    io  000,1 lb     foi 

All y  will   possibly  turn  oul    I  I, lb 

MOHAWK  (Mohawk)  Increased  monthly  ship- 
ments to  63,000  tons,  so  copper  output  ought  to 
reach  1  120  IH">  lb  linpnoeiii,  ni  ,  ntemplated 
in  handling  waste  sand  at  nulls  Turbine  to  be 
Installed  soon 

KEWEENAW  (Maiid.nii  Company  still  unable 
to  work  its  mill  .ill  of  day  shitl  for  want  of 
trammers,  having  only  one-half  the  number  nec- 
essary       I'P    to     Nov.     .",      al t     1,000     tons    had 

been 'milled.      No  results  will   I,,-  annoui d  until 

a  larger  amount   oi   rock  has  been  stamped. 

HOUGHTON    (Houghton)     G I   ore   It 

workings    on    sixlh    level       Al    the    botl l-th 

le.ei,  160  it    of  g 1  ground  is  slewing,  bul  it  Is 

difficult  to  maintain  operations  as  rock  has  to  be 
hoisted  i"  the  sixth  level  trammed  250  tt  and 
then  hoisted  to    ■  -. 

AHMEEK     (Ahmeek)     Conglomerati 
recently   opened   In    lone    drift    shows   width  •  ■!   6 
ii        Drifting    continues    In     good-looking    r.n-k 
carrying     considerable     m  i     barrel 

Rock    tonnage    In    October,    117, with    copper 

output    probable    double    that    of    early    months    of 

Iron 
LAKE   SUPERIOR  SHIPMENTS  ol   in 
October    amounted    to    9,116,19(1 

,:.!i:;-j.sn;  tons    ,;    to  v>\     i      1 
shipments    by    water   will    reach    64  

I'll,  In         I         pi  |l 

iii   1913,   wh  ' -,|      "   |V 

estimated  ■■        . 

i 

,,,  oi-    nod  'bis  large 

:,„.„,    and    new    boats    ..re    under 
construction.      The   underground   mines    « 
all  ol   the  ore  they  can  get  oul  II 
ore  "ill  I-    I 

if  the  mines.     S 

on    the    M  n ■    ' 

Iron   River,   were  unabl 

■:t    there    was    n h    •■'■ 

MANS1  li  in   (I 

doing  expl 

M      i 
drilling  Is 

MINNESOTA 

Mesabi    Range 

IN    THE    BIWABIK     DISTRK 

ground  mine  is  1, 
piles    have    been    s' 
stocked    for    next 


ii„-  dump 

YORK    [IS 

i- 

en  m|    ,,i  ovi  rburden  will 

■ 

I 

will     lie     worked  'lid 

i  EL  <  ORPOB  whin    (Dulutl  . 

by    tin-    coi 
County.      B 

holdings   In   Uli 
■ 
CO,     and     other     lUl  ..  li  lltb.  II     (,,     the 

above   tl irporal 

I 

MONTANA 
Beaverhead   County 
BANN  m  K  GOLD  -  B  inn  ickl     Ni  w  200-ton  mill 

'       It       has 

onough  ore  ol  luc   ol   1 1 1    per  ton  t,< 

keep  mill  bos.  t,,r  five 

Silver  Bow  County 
east    BUTTE    (Butte)     October    copp 

ductlon    I 

output  slightly  lower  and  silver  higher  than  In  re 

cent  months 
NORTH      BUTTE      (Bul 

shall    now    down    Ton   It     h-  Stall. ,ns 

being  cut   on   3,2  I  I 

.li, in, t   i.  continuing      Aim  Is  to  Inert 

t"    2,1 lb     copper   per   month. 

BUTTS  A.-  ZEN1  in    '  i  bowing  In 

vein   encountei  ed    In    touth   cri       ul    i     In 

\ ,  in  i,   in  ii    ui,i.  ,  over  2  f I 
runs  high   in   copper.     Anothei    vein   slewing  cop 

per  encountered  In   north  ci ml      Tin 

nnmie  vein  which  i>  counted  upon  to  furnish  the 
bulk  ol  the  it.    i  -i  b-.   the 

south   crosscut    after   another   200    fl     ol 

Mm,-    Is    SbOUl    v..  II    ol     Untie. 

ANACONDA   (Butte)     0  •■ uti, ut  «,t 

31,500. '    lb     was    .hi    Increase    ol    2,100, lb 

over    September    production    and    m.,k. 
months  ol   282,400, lb      Comp  iny*s 

.                            district   in  exploiting  ' 
las  mine  and  iii   making  contracts  Io  that   district 
for     purchase     ,,t     25, ' 

other   mines    op   t<>  Jan.    1    Is    It 

pain's    plans    lo    extend    its    /in,     industry    Into 

11.  Ids    lutalde  ol    Butte 

NEVADA 
Esmeralda  County 
SANDSTORM   REND  til.     (I     Idfleld 
ft.   level,   s, ,nih   drlfl    now    oul    beneath   old   lease 
workings  and  raise  being  driven  to  conned 

GREAT    BEND    (Goldfleld)     A    north 
fr east 

good    grade    beneath    old     I  R.-glllal 

shipments  being   i  ig«  1*5  t" 

ton. 
GOLDFTELD      (  ONSOl  IDA!  ED 

i 

net    realization      • 

ton       Tiler,    wa 

-.1   t..  mill 
from  eld  Combination  I 

Lincoln   County 
PRINI 

tiniics  to  ship  aboul  loo  tens  pel 

h    mill   nl    Bulllonvllle   working 

Mineral   County 
NEVADA      KBW      MINI 

I     .el 

Nye  County 

TONOPAH  OR1 

■ 

Jim   Bu'' 

ROUND    MOUNTAIN    MIXING 

' 

Storey  County 
ANDES    (G  ild   ' 

JACKET    (Gold    H::i       " 

nd  three 
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Deister  tables,  two  days;  cyanide  plant,  full  week; 
512  tuns  dump  rock  put  in  mill  bins. 

COMSTOCK  PUMPING  ASSOCIATION  (Vir- 
ginia)— Changed  over  sinking  pumps  in  the  Mm- 
ican-Ophir  winze  ;  now  operating  as  station 
pumps.  New  vertical  sinking  pump  installed  to 
pump  out   2,900  level. 

UNION  (Virginia)— Extraction  from  2,500  level 
included  47  tons  averaging  $28.80.  No  marked 
change  in  prospecting  and  development  on  five 
levels.  Favorable  formation  continues  in  the 
face  of  exploration  drifts  in  Union,  Sierra  Nevada, 
Mexican,  Ophir,  Con.  Virginia. 

NEW  YORK 
St.  Lawrence  County 
NORTHERN  ORE  CO.  (Edwards)— Sinking 
1,000-ft.  double-compartment  vertical  shaft  to 
reach  territory  explored  last  year  by  diamond 
drills  ;  work  is  proceeding  from  surface  as  well 
as  from  the  400  level  of  No.  1  slope.  Mill  is 
treating  from  150  to  200  tons  daily  supplied  from 
two  lenses  developed  by  No.  1  slope.  The  No.  2 
or  White  mine  is  now  connected  with  No.  1  slope 
by  drift  on  the  4UU  level  and  extraction  is  pro- 
ceeding from  both  mines.  Justice  Grugan,  man- 
ager. 

UTAH 

Beaver    County 

BEAVER  LAKE  METALS  (Milford)— First  car 
ore — copper-silver — shipped. 

COPPER  RANCH  (Milford)— Three  cars  weekly 
being  shipped  from  mine,  12  mi.  northwest  of 
Milford. 

REP  WARRIOR  (Milford) —Property  in  Star 
district,  adjoining  Moscow,  to  resume  operations 
at  once.  Controlled  by  Michigan  men.  Angus 
Buchanan,   general   manager. 

HORN  SILVER  MINING,  MILLING  AND  WA- 
TER CO.  (Frisco) — Reorganized  company  expects 
to  build  plant  to  handle  tailings  dumps  containing 
50,000  to  60,000  tons ;  also  to  supply  equipment 
to  handle  ores  from  surrounding  territory. 

Box  Elder  County 
ROZELLE  OIL  (Brigham  City)— Company 
drilling  on  edge  of  Great  Salt  Lake,  near  Rozelle, 
on  west  side  of  Promontory,  struck  some  thick 
heavy  oil  resembling  liquid  elaterite  or  gilsonite. 
Wells  down  150  and  165  ft.  Ogden  and  Brigham 
City  men  interested. 

Juab  County 

TINTIC  PRODUCTION  for  four  weeks  was  823 
cars  bv  about  40  shippers.  Value  of  weekly  out- 
put estimated  at   $250,000. 

RIDGE  &  VALLEY  (Eureka)— Production  for 
first  10  months  of  1916  about  1,000  tons.  Two 
full    tots  of  lead  ore  on    1,700   level. 

LEHI  TINTIC  (Eureka)— Tunnel  being  driven 
for  Blossom  vein  in  2,200  ft.  Daily  progress  of 
4  to  5  ft.  being  made.     Property  in  North  Tintic. 

SCRANTON  (Eureka)— Lessees  shipped  10  cars 
in  October.  Eight  cars  of  zinc  ore  and  two  of 
lead.  Lead  cars  averaged  17  to  18%  and  zinc 
30  to  36%.     Thirty  men  working. 

GEMINI  (Eureka)  — October  shipments  amount- 
ed to  39  cars,  or  approximately  2,000  tons  of  ore. 
Shipments  average  between  500  and  700  tons 
weekly ;  in  first  10  months,  421  cars  or  21,000 
tons  of  ore  shipped. 

SIOUX  CONSOLIDATED  (Eureka)— Winze 
from  600  level  down  100  ft.  No  change  in  forma- 
tion, but  mineral  showing  sufficient  to  be  en- 
couraging. Duncan  &  Allen,  contractors,  have 
sunk  shaft  60  ft.  since  Oct.  17.  Three  shifts 
working. 

EUREKA  BULLION  (Eureka)— Company,  which 
took  over  old  Grutli  claims  in  east  Tintic,  prepar- 
ing to  install  new  equipment — compressor,  60-hp. 
steam  boiler,  etc.  Old  hoist  will  probably  be 
used.  Main  shaft  down  220  ft.  to  be  sunk  far- 
ther.    Property  near  the  Tintic  Standard. 

TINTIC  STANDARD  (Eureka)— Work  started 
on  new  three-compartment  shaft  1,700  ft.  north- 
east of  present  winkings.  Expected  to  reach  ore- 
body  on  1,300  level  in  seven  months.  Blower 
installed  on  lower  levels  where  lead-silver  ore  is 
being  mined  and  developed.  Ore  brings  from 
$1,400  to  $1,500  a  car. 

CHIEF  CONSOLIDATED  (Eureka)— Report  for 
nine  months  shows  ore  sales  amounting  to  62,006 
tons,  bringing  $1,153,000.  Ore  averaged  $31.38 
per  ton;  sampling  and  freight,  etc.,  amounted  to 
$12.78;  $1S.60  net  from  smelter;  total  net,  $474,- 
247.  Development  amounted  to  17.950  ft.,  largely 
from  9(10  to  1.SO0  level.  Work  started  on  new 
claims  known  as  Pinon  Peak  group  in  eastern 
part  of  district ;  shaft  sunk  and  drifting  done. 
Eureka  City  Mining  Co.  dissolved.  Option  on 
Scotia  mine  in  West  Tintic  surrendered  and  work 
abandoned.  Numerous  additional  mining  claims 
purchased;  also  majority  of  shares  in  adjoining 
Plutus.     Ground  to  be  worked  from   the  Chief. 

Piute   County 

MINERAL  PRODUCTS  CO.  (Marysvale)— Sev- 
eral buildings,  part  of  heailliotisi',  trestle,  etc.,  at 
a  finite  mine  were  burned  Nov.  -.  Hauling  from 
mine  to  mill  will  be  done  by  team  until  repairs 
can  be  made. 

Salt  Lake   County 

MICHIGAN-UTAH  (Alta)— New  orebody  opened 
by  Triangle  Mining  Co.,  lessees;  exposed  8  by  9 
ft.  and  ore  in  face  of  crosscut. 


MONTANA-BINGHAM  (Bingham)— Good  prog- 
ress being  made  in  driving  tunnel — face  now  in 
4,250  ft. — in  Bingham-Amalgamated  ground.  Ex- 
pected to  cut  two  veins. 

UTAH  AI'EX  (Bingham)— Stockholders  voted  to 
reduce  number  of  shares  from  600,000,  par  value 
$5,  to  125,000  shares,  par  value  $25.  At  present 
there  are  52s, ooo  shares  issued  Two  dividends 
aggregating  $195,000  have  been  paid  this   year. 

CARDIFF  (Salt  Lake)— Larger  production  be- 
ing made;  between  100  and  150  tons  daily  being 
shipped.  Ore  hauled  by  teams  to  mouth  of  Smith 
Fork,  thence  by  tractors  to  sampler  at  Murray. 
New  tractors  working  well. 

EMMA  COPPER  (Alta)— Shaft  unwatered  to 
second  level  below  Bay  City  tunnel.  Some  re- 
pairs, etc.,  necessary  before  work  of  crosscutting 
for  orebody  will  be  undertaken.  Materials,  rail, 
supplies,  etc.,  being  hauled  to  property  for  win- 
ter. 

ALTA  CONSOLIDATED  (Altai— Robert  A. 
Brown,  formerly  mine  superintendent  it  Centen- 
nial-Eureka,  in  Tintic  district,  has  been  employed 
as  superintendent  to  take  charge  of  development, 
etc..  during  absence  of  A.  O.  .lacobson,  general 
manager.  Hoist  installed  to  sink  on  bedded  vein 
carrying    copper,    below    tunnel    level. 

Summit  County 

NAILDRIVER  (Park  City)— Fisher  lease  work- 
ing on  vein  7  ft.  wide  in  places.  Sorting  out  high- 
.  '  hi  ■   tor  shipment. 

COPPER  APEX  (Park  City)— Excellent  show- 
ing of  ore  in  winze.  Some  ore  accumulated  await- 
ing shipment.  Property  recently  inspected  bv  C. 
P.   Brooks. 

AMERICAN  FLAG  (Park  City)— Ore  running 
well  in  silver  and  gold  being  mined  on  1,000-ft. 
level  from  Easter  vein  Porphyry  '  dike  cut  on 
Worked  by  Park  City  Mines,  lessees 

SILVER  KING  CONSOLIDATED  (Park  City)  — 
New  10,200-ft.  tramway  operating,  and  approxi- 
mately 1,000  tons  of  ore  carried  from  mine  to 
mill  and  sampler.  New  50-ton  mill  in  operation. 
Thaynes  canon  tunnel   in  850  ft. 

BROADWATER  MILLS  (Park  City)— Recent 
tests  and  sampling  of  tailings  on  company's 
ground  reported  satisfactory.  Force  of  men 
cleaning  up  preparatory  to  work  of  remodeling 
and  making  necessary  changes  in  mill.  Addi- 
tional equipment  to  be  added  and  capacity  in- 
creased. 

DALY  MINING  (Park  City)— Planning  erection 
150-ton  mill  for  completion  early  next  summer 
on  site  of  old  Marsac  mill.  Will  treat  low- 
grade  old-stope  filling  and  dumps,  also  quan- 
tity zinc-lead  sulphides  in  lower  mine  levels. 
Occasional  ore  shipments  being  made  with  satis- 
factory returns.  Col.  E.  A.  Wall,  Salt  Lake, 
president. 

VIRGINIA 

Spottsylvania  County 
VIRGINIA    LEAD    AND    ZINC    CORPORATION 

(Jones  Store) — Good-grade  lead  and  zinc  ore  be- 
ing found  in  this  property.  Shaft  down  250  ft. 
Has  shipped  5,000  tons  and  has  another  5,000 
tons  of  shipping  ore  on  stockpile.  Much  ore 
ing  blocked  out.    W.  Washabaugh,  superintendent. 

WASHINGTON 
Ferry  County 
LONE  PINE-SURPRISE  MINING  CO.  (Re- 
public)— This  Spokane  company  has  contracted 
with  C.  S.  Cox  and  J.  E.  Henwood  of  Kellogg, 
Idaho,  to  sink  a  500-ft.  shaft  on  Last  Chance 
claim.  Hoist,  five-drill  compressor  and  100-hp. 
boiler  ordered.  Last  Chance  orebody  proven  at 
540-ft.  level  from  workings  of  adjoining  Insurgent 
mine. 

WISCONSIN 
Zinc-Lead   District 

UTT-THORNE  (Platteville)— Subleased  Harris 
mine  and  mill  equipment  at  Mineral  Point. 

SPRING  HILL  (Linden)— A  new  2-jig  mill 
equipment  has  been  completed  on  the  Thomas 
Heathcnck  land. 

STRAWBRIDGE  (Platteville)— George  Orput  and 
Milwaukee  interests  negotiating  for  mill  to  equip 
this   old  producer   south  of  Benton. 

CANADA 
British   Columbia 

BLUE  BELLE  (Kootenay  Lake)— About  90  men 
working;  mine  being  developed  to  fourth  level. 

ATHABASCA  (Nelson)— A.  E.  Rand  and  part- 
ners are  resuming  operations  on  this  old  gold 
property. 

ROCHER  DE  BOULE  (Hazelton) —Lower  tun- 
nel now  in  over  1,500  ft.  and  rapid  progress  is 
being   made. 

UTICA  (Kaslo)—  Driving  of  1,900-ft.  crosscut 
tunnel  at  cost  of  $20,000  will  be  started  at  once 
to  tap  vein  350  ft.  below  present   workings. 

DOME  MOUNTAIN  (Telkwa )  —  Rich  find  gold 
and  silver  ore  made  by  Chisholm  Bros.  &  Young; 
several  tons  sacked  for  shipment  running  $400  to 
per  ton. 

ECHO  (Silverton) — Two  feet  of  galena  ore 
opened  in  lower  tunnel  ;  drifted  on  for  40  ft. 
Tunnel  in  700  ft.  Property  adjoins  Alpha  claim 
of  Standard  mine. 


SULLIVAN  (East  Kootenay)— For  the  third 
consecutive  week  this  mine  has  been  largest  ship- 
per in  the  Kootenays  to  the  Trail  smeltery,  with 
3,143  tons  of  lead-zinc  ore  to  its  credit. 

Ontario 

R.  A.  r.  SYNDICATE  (Boston  Creek)— Work 
resumed  after  repairs  to  plant. 

ANCHORITE  (Porcupine)— Option  to  the  Coni- 
agas  of  Cobalt  extended  for  six  months. 

KRIST  (Porcupine)  — To  be  merged  with  the 
South  Thompson  ;  will  be  opened  by  new  company. 

DAVIDSON  (Porcupine) — Crosscut  on  300-ft. 
level   has  cut  orebody  developed  on  upper  levels. 

ROSS  (Porcupine) — Diamond  drilling  to  a  depth 
of  2,000  ft.  has  been  undertaken  on  these  claims. 

McINTY'RE  (Schumacher) — During  next  year 
expects  to  be  able  to  treat  600  tons  a  day  of  $10 

SCHUMACHER  (Schumacher)— Has  opened 
new  vein  which  for  short  length  drifted  on  shows 
$30  ore. 

PORCUPINE  GOLD  REEFS  (Porcupine  )  — 
Leased  to  syndicate  which  will  shortly  begin  de- 
velopment. 

ASSOCIATED  GOLDFIELDS  (Larder  Lake)  — 
Station  being  cut  at  300-ft.  level  and  shaft  will 
be  sunk  200  ft. 

MAIDENS-McDONALD  (Porcupine)— La  Rose 
Consolidated  given  extension  of  option;  shaft 
will  be  put  down  to  300-ft.  level. 

INSPIRATION  (Porcupine) — Diamond  drilling 
to  strike  continuation  of  the  Hollinger  Consoli- 
dated vein  system  started  at  two  points. 

CHAMBERS  FERLAND  (Cobalt)— Cut  apparent 
extension  of  famous  No.  64  vein  of  Nipissing, 
but  silver  content  was  disappointing. 

LA  ROSE  (Cobalt)— Getting  satisfactory  results 
on  Kirkland  Lake  property  under  option.  Shafts 
will  be  sunk  and  small  plant  will  probably  be  in- 
stalled 

ST.  ANTHONY  (Sturgeon  Lake)— Power  plant 
in  good  working  order  and  $2011,000  has  been  set 
aside  for  development  during  winter.  H.  H. 
Lavery,  lately  with  Dome  Mines  in  Porcupine,  is 
in  charge. 

ADANAC  (Cobalt)— On  Nov.  4  cage  accident 
caused  death  of  Marion  Sturgeon  and  another  em- 
ployee whose  name  was  not  ascertained,  and 
serious  injury  of  two  other  miners.  Cable  broke 
and  cage  fell  25  ft. 

VIPOND  (Schumacher) — This  mine  and  the 
North  Thompson  have  been  examined  with  view 
to  amalgamation.  North  Thompson  ore  will  be 
treated  in  the  Vipond  mill  to  see  if  present  mill 
is  suitable  for  this  class  of  ore. 

MILLER  LAKE-O'BRIEN  (Gowganda)— Rich 
vein  recently  discovered  has  been  drifted  on  for 
120  ft.  and  a  raise  of  50  ft.  put  up.  The  ore  car- 
ries 3,000  oz.  per  ton  ;  average  width  of  vein,  25 
in.     Shipment  containing  53,000  oz.  silver  made. 

MEXICO 

SANTA  GERTRUDIS  (Pachuca,  Hidalgo)  — 
Milled  in  September,  18,993  tons;  estimated  profit 
about   $21,000. 

ESPERANZA  (El  Oro,  Mex.)— September  esti- 
mated operating  profit  $10,500.  Repairing  in 
stamp  mill  was  to  have  been  completed  by  No- 
vember, when  production  was  to  be  increased. 

CANANEA  CONSOLIDATED  (Cananea)—  Octo- 
ber estimated  production  :  Copper  6,030  000  lb.  ; 
silver  177.999  oz. ;  gold  915  oz.  September  cop- 
per output  was  4,900,000  lb. 

EL  ORO  MINING  AND  RY'.  (El  Oro,  Mex.)  — 
Secretary's  notice  to  stockholders  states  that  in 
view  of  Carranza's  decree  of  Sept.  16  declaring 
forfeited  any  properties  failing  to  resume  by  Nov. 
14,  or  suspending  operations  for  an  aggregate 
period  of  three  months  in  one  year  thereafter, 
the  directors  instructed  Manager  A.  F.  Main  to 
resume  milling  operations,  "after  having  forti- 
fied themselves  with  influential  advice."  Cable 
information  was  received  Oct.  20  stating  that  70 
of   the    100    stamps   were   dropping. 

TRINIDAD.   B.  W.   I. 

TRINIDAD  CENTRAL  OILFIELDS  (Winchester 
House,  E.  C,  London,  Eng.) — During  past  year, 
drilling  program  restricted  on  account  of  ship- 
ping facilities  ;  eight  wells  drilled,  all  producers. 
At  Tabaquite.  1,000-ton  steel  storage  and  addi- 
tional pumping  machinery  added.  At  Claxton  Bay 
loading  station  on  the  Gulf  of  Paria  a  4,000- 
ton  steel  storage  tank  has  been  erected.  On  ac- 
count of  inability  to  arrange  for  rail  transport 
with  government,  company  is  building  lS-nii.  pipe 
line  to  connect  with  its  submerged  pipe  line 
which  extends  about  %  mi.  into  the  sea  where 
sufficient  depth  is  obtained  for  loading  tank 
steamers. 

CHILE 

BRADEN  (Rancagua) — September  copper  pro- 
duction was  2,970.000  lb.  as  against  2  616.000  lb. 
in    August. 

CHILE  EXPLORATION  (Chuquicamata)— Sep- 
tember copper  output,  4,038.000  lb.  ;  August  pro- 
duction, 3,020,000  lb 

CENTRAL  CHILI  (Panulcillo,  Coquimbo)— Cop- 
per output  for  nine  months  of  this  year  2,005 
long  tons.  Freight  to  New  York  on  copper  now 
about  four  times  what  it  was  prior  to  the  war 
Equipment  at  mine  and  smelting  plant  being  im- 
proved. 
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Metal  Markets 


NEW    YORK— Nov.     15.     1916 
All  of  the  metal  tnarki  I  •  w  ei  e    il  roni 
and  In  copper,  which  is  m  an  unprecedented  posi- 
tion, there  was  a  sharp  advance.     In  tin  also  there 
was  a  sharp  advance.     Spelter  advanced  a   little. 
Li  ad    was    9tt a ry,    bul    81  111 

Copper,  Tin,  Lead  and  Zinc 

Copper  Again  there  were  huge  sales,  the  ag- 
gregate being  apparently  in  the  neighborhood  of 
125,000,000  H>  .  "I'  about  the  same  .is  in 

vinlis    wctk.       The    u I     husii:.'-,-,    wa       I 

iii    the    second    quarter    of    1917       Producers    are 
all   but   completely   sold   out   for   flrst-qn 
ilvery,  and  that  position  Is  as  i 
December  was  a  little  while  ago.     As  for   Ni  pem 

ber-Decembei    del l1    present,   terms   may   be 

almost  anything. 

The  market  advanced  sharplj  from  da3  to  day 
on  insistent  buying  hy  domestic  consumers,  who 
bad  overstayed  their  market  and  were  obliged 
to  have  copper,  almost  regardless  of  price,  to 
Mil  contracts  for  goods  already  taken 
ueeding  copper  called  up  a  producer,  goi  a  price 
and  all  minutes  to  think  about  il  It  action  were 
not  taken  within  that  time,  the  opportunltj  was 
lost,  oiler  prisons  I.,  ing  desirous  of  getting  the 
same  copper.  This  illustrates  how  much  of  the 
business  was  done.  The  large  producers  en- 
deavored to  take  care  of  their  regular  customers 
as  besl  they  could,  but  seldom  were  they  able 
to  furnish  more  than  part  of  what  was 
and  buyers  had  to  seek  elsewhere  for  the  re- 
mainder. Prices  were  therefore  at  sixi  -  and 
sevens.  A  buyer  needing  3,000,000  lb  of  copper 
and  purchasing  during  the  day  might  have  to  get 
it  from  three  different  quarters  and  at  a  different 
price  in  each.  In  most  offices  sales  were  made 
toward  the  close  of  the  day  at  higher  prices  than 
at    the    opening. 

November-December  copper  sold  at  32%c  .  r.t., 
as  early  as  Nov.  9.  At  the  close  of  the  week, 
it  Has  still  quoted  at  32@33c.',  and  we  heard  of 
transactions  between  those  figures  on  Nov.  14. 
First-quarter  delivery  was  31c,  r.t  .  up.  to  Nov. 
14.  On  Nov.  14  it  was  31%c,  and  on  Nov  15, 
alio.  Second-quarter  delivery,  which  constituted 
the  major  market,  advanced  from  an  average  of 
about  29c.  at  the  beginning  of  the  week,  to  about 
ale    at  the  close. 

There  was  some  business  done  in  several  quar- 
ters for  delivery  during  the  second  half  of  11117. 
but  the  largest  producers  did  not  enter  into  such 
contracts. 

The  buying  of  the  week  was  almost  wholly  from 
domestic  quarters.  Inquiries  from  France  were 
reported,  but  no   transactions   consummated. 

Not  all  consumers  were  short  of  copper  There 
was  reselling  by  some  consumers,  who  either  fig- 
ured that  they  had  overbought  or  thought  they 
might   take  a   chance   later  on. 

There  was  gossip  that  the  foreign  governments 
were  offering  to  sell  nearby  copper,  previously 
bought,  for  which  they  had  been  unable  to  secure 
transportation.  We  could  not  verify  this.  How- 
ever, there  is  no  doubt  that  there  is  some  un- 
shipped supply  of  copper  here  that  is  owned 
abroad. 

The   Southern   Pacific   Ry.    has   put  an   embargo 
on  copper  shipments.     This  will  check  * 
plies  of  crude  copper  from   coming  forward,    but 
the    refiners    are    believed    to    be    amply    provided 
with  raw  material. 

The  American  minister  to  Norway  cabled  to 
the  State  Department,  Nov,  10.  that  an  agree- 
mene  has  again  been  reached  by  the  Norwegian 
and  British  Governments  allowing  the  shipment 
to  Norway  from  the  United  States  of  3.000  tons 
of  copper  provided  an  equivalent  amount  of 
Norwegian   copper   pyrites   is   shipped   to    England. 

Copper  Sheets — The  base  price  tor  copi 
lias   advanced   to   40c.      Wire   has   also    advanced, 
quotations  now  being  '■'■'■ 

Tin — A  very  large  busirj  especially 

on   Monday  and  Tuesday   when   the    turnover  was 
exceptional.       The     supply     of     spot     tin     is     very- 
short.      This    condition    led    to    a    sharp    advance. 
At  the  beginning,  spot  was   ii'"„e.  futui 
At  the  close,  spot  was    14%C,  futures,    lie 

Lead — A  large  business  was  done  t  unchanged 
prie  s  in  this  market,  hut  in  St,  Louis  there  was 
a  slightly  easier  tone.  Canada  continued  to  be  a 
large  buyer.  There  were  sales  to  China  Inquir- 
ies were  in  the  market  from  Japan  and  R 
consummation  of  that   business  was  not   reported. 

Spelter — Business   in   common    spelt.: 
siderahly  more  active.     While  there  was  some  in- 
creased demand  from  domestic  consumi  I 
deal  of  the  buying  was  done  by  speculators  and 
bv  refiners.     The  major  part  of  the  business   re- 


I 

of    111  I  7.    I 

:ii.'  no .i. lie  ol   that,  vi  ..       rin 
A 
A 

M     the    close,    high    grade    was    quoted    at 
I '.'.I  lie.  ;    I 

.ml    brass 

about     i 

Exports    from    Baltimore    included    811 

in  pieces  and  615  tons  in  plates  to  Liverpool 
ami  London. 

Zinc  Sheets- Tli     basi  in  zinc  sheets  has 

advanced      f uoti re  m  e,  at  $17  per  100 

lb     i  o  i.     i'.  .  a    in  .   less  gi ,    discount 

Other  Metals 

Antimony     Spot  was  qi 1  at 

of  the   important    produce]      an     holding  for  higher 
rhere  1  I     nice    in    the    Lon- 

don market  during  the  week,  which  was  reflected 
in  t'os  n 

Q.  sksilver    Tie    market    was   fairly  steady    at 

.      I      We,   I,. 

Aluminum     There  has  been  no  notlceab 

ening    of    demand    for    this    metal.      At 

time,  there   has   beei leflnite  change  in  price. 

quotations    rem. lining    at    ;  -;    as    last 

w.ek.  r,  P_.  f(i  tilie.  per  lb.  tor  No.  1  ingots,  New 
York 

Nickel      Price    remains    .1 

..  r  lb.     Electrolytic  brings  an  additional 
5c.   per  lb. 

Gold,  Silver  and  Platinum 

NEW  YORK— Nov.   15 
Gold— The    holdings    of    gold    by    the    Bans    of 
England    against    its    notes    sh..ve      i     i 
£357,990    as    compared    with    previous    week's    re 

turns,    according   to   report    from    Samuel    M 
&   Co.,   London.   Oct.    26,    1916. 

Silver  has  improved  and  is  selling  on  higher 
basis   the    past    week   owing   to    the    Impt 

in  the  China  Exchanges.  Shipments  from  San 
Francisco  to  the  East  which  for  a  time  were 
slack  have  been  resumed.  The  undertone  of  the 
market  in  view  of  the  probable  demand  continues 
good  to   steady. 

Silver — Samuel  Montagu  .v  Co,  London  under 
date  of  Oct.  26,  report  that:.  Supplies  have  been 
forthcoming  with  such  steadiness,  especially  from 
America  whenca  some  2110.000  oz.  arrived  this 
week,  that  buyers  have  been  somewhat  shy,  and 
the  tendency  of  prices  has  been  downward,  until 
on  Oct.  24,  32%  was  reached  tor  the  third  time 
this  month.  This  quotation,  the  lowest  since  Aug 
31  has  seemed  to  encourage  more  activity  in  the 
demand  for  coinage. 

The  Indian  Bazaars  have  been  idle  in  this 
market  China  exchanges  have  remained  remarV 
ai.lv  steady,  regardless  of  the  fluctuations  of  sil- 
ver'    The  stock  In  Shanghai   on  Oct.   J 1 

of  about  23,500.000  oz.   in   svcee   and    111  '.mi' in 

dollars,  as  compared  with  about  24.000.000  oz. 
in    svcee    and    18,500,000    dollars    on    (let.    14    last 

The  totals  in  Shanghai  for  Oct  21. 
half  of  those  held  on  .Ian  7  last,  when  50.500.- 
000  oz.  in  sycee  and  22.:tSO  lino  dollars  were  re 
ported.  The  difference  between  th.  amounts  held 
at  the  two  periods  is  equal  to  about  .1  300,000 
oz. 

The  stock  In  Bombay  consists  of  1,000  bars 
as  compared  with  3.200  bars  last   week 

During  the  week  a  shipment  of  200,000  oz.  was 
mule   from  San  Francslco  to  Bombay. 

Platinum- Market   steady;   quoted    at 

Palladium— Unchanged  at  S7.">  per  oz. 

Zinc  and  Lead  Ore  Markets 

Platteville.  Wis..  Nov.  1 1— Quotations  of  the 
district    are    according    to    the    following   figures: 

net    'in in  II.     ■  I    assaying 

premium   ore   and 

medium   grade.      For    material    assaying 

per     -1. lb 

Tiie    exhaustion    of    reserve 
increased    demand    for    zinc    or,-    stimulated    prices. 

tor      Hie      Week      V 

.1   sulphur 

ore         For    tile     Ve  : 

tons    of    zinc    ore.    3,794    tons 

.,s    of    sulphur    ore.      Shipped    during    the 
week     to     the    separating    plant   , 

Joplin.   Mo..  Nov.   1 1      Pi 

Blende.  J91.50  /inc.    premium 

ton    10%   zinc    I 

all    grades    ot     ! 

:g   price    all   grades   of  lead.    %t 
ton. 


Shlpmi  . 

uncertain! 

A    light    ml. I 
mining     . 
though  but   temporarily. 


-mi  R   i 

■ 

4  756?    7U    34ft 


York   quotation.    ... 
md   a. 

■  in  |. 


liUl-i    I'llH    1 

INN]  W  YnltK 

Tin 

\     Y 

-    t 

28) 

6  87) 

10) 

9 

42: 

7  00 

29 

10) 

10 

is  50 

43| 

7  00 

<&6  921 

29 

6  87) 

II 

«! 

7  00 

t.l  II 

' 

6  87) 

11 

4i: 

7  00 

1..  II 

30 

6  87) 

14 

(o     il 

441 

7  00 

W  6   92) 

I.I  II 

30! 

6  87) 

15 

@3I1 

441 

7  00 

1..  II 

The  quota  turn-  herein  an-  our  appi 
age  markets  for  copper,  leadi  spelter  and  tii 
wholesale  contract!  f"r  the  ordinary  delta  i 
trade  u  made  by  product  i  ind  n  pr«- 

sent.   to  th<*  Im-m    of  our   judgment,   the  prevauiiig 
the  metals,  redu  ■  New  York. 

i  ■  iiiifl  a  basins  i 

for  rakp«, 
■  rolytic  copper  u  ■ 
sold  at  prices  including  delivery   I 
ami  is  subject  to  discounts,  etc      The  pri 
for  copper  on  "regular  terms"  fr  t  >  i*  tin-  .* 
inducting  ; 

rin-  difference  l- 1 
prirv  delivered  and  the  New  York 
.-it  present  about  1 1  ■' 

■  i     cathode  i-  0  05  to  0  I0>    below 
that  of  electrolytic.     Quol 

*  for  good 

"■ 

New  York  price  at    17--    pi  r  100  II 

per   100  lb. 

'..  w    York     17c .;    Bt    Lorn 

6.5c.;  St.  Louis-Pittsburgh.   13.1  cents. 

DON 


Tin 

lytic 

148 

148 
148 

149 

IS3 

188 

9 
10 
II 
13 

14 

1851 

186) 

189) 

30} 

30! 

The  ah 

:  ■  r  2.240  lb.,  witl 
per  pound  the  following  apnroiin 
reckoning  exchange  at   4  80.      £15 

10   =  8.57c;  £60 

n«,  £1    =  0  21,' 
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Other  Ores 

Molybdenum  Ore— Molybdenite  is  still  in  strong 
demand  and  offerings  are  readily  taken  at  $1.75 
per  lb.  of  MdS..  Ferromolybdenum  was  in  de- 
mand at  $3.65  per  lb.  for  forward  delivery. 

Antimony  Ore — Continues  in  demand.  Offer- 
ings light.  At  present  prices  foreign  ores  are 
not  coming  in. 

Tungsten  Ore — We  quote  the  market  at  $17 
per   unit. 

Charles  Hardy  reports  under  date  of  Nov.  14 
.is  follows:  "The  past  week  has  seen  the  most 
active  business  for  some  time,  Many  hundred 
ions  have  changed  hands  and  all  the  ore  was 
bought  for  home  consumption.  In  former  weeks 
when  hundreds  of  tons  were  sold,  a  large  tonnage 
was  for  abroad.  Pittsburgh  stocks  have  practi- 
cally been  cleared  of  all  high-grade  ore  and  the 
New  York  stocks  have  been  greatly  reduced. 
The  price  paid  has  again  been  $17.  and  at  this 
figure  further  contracts  were  made  to  cover  part 
of  1917.  The  demand  continues  very  active. 
Europe  still  negotiating  for  our  ore,  but  as  yet 
unwilling  to  pay  our  prices.  In  the  meantime, 
however,  Great  Britain  has  contracted  for  the 
output  of  several  South  American  properties  to 
cover  not  only  the  duration  of  the  war,  but  many 
years  after  peace  has  been  declared.  Japan  has 
issued  stricter  orders  which  make  exports  from 
there  very  difficult,  and  this  country's  require- 
ments will  have  to  relv  mainly  upon  home  produc- 
tion and  such  ores  from  South  America  that  are 
no;  yet  contracted  for  by  Europe.  The  prospects 
of  a  continuously  steady  market  are  good.  Ferro- 
tnogsten  is  holding  at   $2.«i0   per  lb." 

Iron  Trade  Review 

NEW  YORK— Nov.    15 

The  pig-iron  market  continues  to  reflect  the 
somewhat  excited  condition  of  the  past  two  weeks, 
and  there  are  further  sharp  advances  in  price. 
These  advances,  however,  have  not  bad  much  ef- 
fect in  reducing  the  volume  of  buying,  which 
seems  to  continue  strong.  The  action  of  steel 
prices  is  much  the  same,  advances  being  registered 
with  the  possibility  of  further  ones  to  come  and 
the  probability  of  full  occupation  for  the  mills 
throughout  1917.  The  election  bad  very  little 
effect  upon  the  market,  buying  continuing  and 
activity  remaining  about  as  usual.  The  action 
of  the  market  during  this  election  time  is  prob- 
ably  unprecedented. 

PITTSBURGH— Nov.    14 

Railroads  are  placing  embargo 
all  descriptions  of  freight  and  \\i 
increased  and  winter  weather  not 
but  due,  the  appearances  are  \< 
the  balance  of  probability  seems 
and  steel  production  will  be  curt 
two  months  through  lack  of  suffi 
tion  facilities.  According  to  all 
steel  market  is  as  strong  as  it  p 
with  prices  constantly  advancing 
portuning  mills  to  take  more  bu 
are  willing  to  accept,  the  mills 
a  very  reserved  attitude  in  th 
Steel     Corporation's     unfilled 

during  October  by  492,076  tons,  the  largest  in 
crease  since  last  April,  but  the  excess  of  sales 
over  shipments  by  the  National  Tube  Co.  and 
American  Sheet  and  Tin  Plate  Co.,  the  latter 
having  opened  its  books  for  first-half  on  Oct. 
12,  accounted  for  more  than  the  total  increase 
showing  that  the  other  corporation  subsidiaries 
booked  materially  less  tonnage  than  they  shipped. 

Pig  Iron — Advances  in  the  past  week  are  $2 
in  bessemer  and  basic.  $1.50  in  malleable  and  $1 
in  foundry  iron.  Only  a  few  lots  are  sold  at  a 
price,  the  seller  thereupon  advancing  quotations 
and  getting  the  advanced  price  within  a  day  or 
•wo  The  leading  merchant  producer  of  bes- 
semer iron,  which  lias  steadfas 
market  during  this  rise,  and  w 
pected  of  being  oversold,  has 
market,  apparently  with  plenl 
of  considerable  interest  to  th 
sale  of  basic  is  7,000  tons  for  first-quarter  at 
$25,  but  there  are  rumors  of  $27  having  been 
done.  While  furnaces  sold  first-half  deliveries  of 
all  grades  freely  last  August,  before  the  present 
advance  started,  they  probably  still  hav.e  consid- 
erable iron  to  sell.  In  foundry  iron  the  second- 
half  mark'-t  is  now  open,  with  a  fair  volume  of 
business  done.  We  quote:  Bessemer,  $30;  basic, 
foundry  and  malleable.  $25@26,  f.o.b.  valley  fur- 
naces, 95c  higher  delivered  Pittsburgh, 

Steel— An  inquiry  for  60,000  tons  of  sheet  bars 

has   just    appeared,    for    the    24-mill    tin-plate    plant 

to  be  completed  about  next  March  by  the  Bethle- 
hem Steel  interests  at  sparrows  Point.  Md.  It 
bad  been  supposed  that  the  plant 
plied  h\  mo  -,t  isethkhem's  own 
is  hardly  any  steel  offered  in  either  billet  or 
sheet-bar  form  and  the  producers  indeed  would 
prefer  not  to  have  some  of  the  long-term  eon- 
tracts  now  in  force.  We  quote  prices,  largely 
nominal,  at  $50  for  billets  and  $52  for  sheet  liars 
as  minimum,  with  forging  billets  at  $70(5*75  and 
rods  at   $61 

Following  the  lead  of  the  National  Tube  Co., 
all  manufacturers  of  wrought -iron  and  steel  pipe 
are  advancing  pries  about  $2  per  ton.  The 
new  lists  reducing  discounts  one  point  are  dated 
today.  Steel  line  pipe  is  likewise  advanced  one 
point.  New  base  for  discount  on  standard  steel 
Pipe    is    689i     off    list. 
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STOCK  QUOTATIONS— Continued 


Alaska  Cold  M.. 
Alaska  Juneau 
Am.Sm.&ltef  .c. 
Am.  Sin.  A-  Kef.. 


Am.  Sin.  Sec,  pi.  B, 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda 

HaioptiHs  Min 


Or 


■  f  If 


Hoineslake 
Inspiration  Con     . 
International  Nickel 
Kennecntt 
Lackawanna  Steel  . 

Miami  ( 'opper 

Nat'l  Lead,  com.. 
National  Lead,  pf  . 

Nev,  Consol 

<  unario  Min 

Quicksilver 

Quicksilver,  pf 

Ray  <  'on 

Republic!  AS  .com.. 
Republic  I    AS.  pf.. 

SI  oss-Sheffield 

Tennessee  Copper... 
U.  s   steel,  com... 

D     H     Steel,  pf 

Cta.li  Copper 
Va.  Iron  C.  &  C. 


N.   Y. 


JURBt 


Butte  C.4Z 

(  'aledonia 

(  an   ( 'op.  Corpn 


\e 


-Utah 


Firsi  Nat.  Cop. . . 
Florence 

Coldllcld  con     . 
c  ioidticld  Merger.. 

Granite 

Hecla  Min 

Howe  Sound 

Jerome  Verde 

Joplln  ore  A  Spel   . 

Kerr  Lake 

Magma 

Majestic, 
Mckinley-I)ar-Sa 

Mother  Lode 

Nevada  Hills       .    . 

N.  Y.  A  Hond 

Nipissiim  Mines. ... 

Rav  Hercules   . 
Rochester  Mines 

St.  Joseph  Lead     . 

Standard  S.  L 

Stewart 

Success 

Tonopah 

Toimpah  Ex 

Trlbullion 

Cntted  Zinc 
White  Knob,  pf.   .  . 
White  oaks   .      . 
Yukon  Cold 

SAN  FRAN*  ] 

Alta 

Andes 

Rest  A  Belcher.  .    . 

Bullion   

( 'aledonia 

<  'liallctme  Con 

i  'onihlence 

(  tons.  Imperial  . 
Con   Virginia 
Could  A  <  'nrry 
Hale  A  Noriross 
Jacket-Cr.  Pt  . . . 

Mexican 

Occidental 

Ophir 

t  tverman 

Savage  

Sen  Belcher 

Sierra  Nevada 

i   olon  I  'on 

Utah  Con 

Belmont 

Jim  Butler 

MacXamara 

Midway 

Mont  -Tonopah.. 
North  3tar  . 
Rescue  Eula     .  . 

West    Lnd  Con 
Atlanta 

Booth 

C.O.D    con 

i  tomb    l-rac. 
Wtleld  B.B 

irticid  Daisy 
Jumbo  Extension 
Round  Mountain 
Sandstorm  Kendall 

Silver  Pick 

central  Eureka.  .  .  . 

Argo 

Ariz,  Central 

Big  Jim   

La/.v  Boy 

Nellie  

Tom  Reed    

United  Eastern.  .  .  . 
United  Western 


BOSTON  EXCH  '  No 


\dvenuire  ... 

Ahmeek 

Algomah 

Allouez     

Ariz.  Com.,  ctfs. 

BelKlll/a  .    . 

Bune-Ballaklava 

( 'alumet  A  Ariz. 

<  alumet  A  Hecla 

Centennial 

( 'tipper  Ranee. 

Ditlv  West 

last  Butte 

franklin 

liancuck 
Helvetia 


Mass 
Mayflower 

Michigan 

Mohawk 

New  Arcadian 
New  Idria  . . . 
North  Butte. . 
North  Lake. . . 

Ojlbway 

Old  Colony.. 
Old  Dominion 
Osceola.  .... 

Quincv 

st    Mary's  M 


ck-.\r 


So.  Lake 

So.  Utah 

Superior 

Superior  &  Bost. 

Tamarack 

Trinity 

Tuolumne 

U.  S.  Smelting. . 
U.  S.  Smelt's,  pf 

Utah  Apex 

Utah  Con 

Utah  Metal 

Victoria 

Winona 

Wolverine 

Wyandot.  > 


BOSTON  CURB*  Nov.  14 


Alaska  Mines  <  'orp 


Davis-Daly 

Kutde  A  Blue  Bell 
Houghton  (  opper 
[mil  ( 'ap  ( 'op  .  pt 
Mexican  Metals  . 
Mints  of  America 


Oneco 

Rex  Cons 

Rilla     

United  Verde  Ext 


SALT  LAKE* 


Big    Four    ... 

Black  .lack 

<  ardiff 

(  'olorado  Mining 


w  Hot  rt. 
Yankee 


Bailey 

.07; 

Beai  er  <  ion 

.41 

<  'handlers  Kerlund 

.17 

.53 

Peterson  Lake 

.18 

Flight  •  •[  Way 

.05 

Seneca  Superior.  . . 

i  09 

T.  A  Hudson  Hay 

73 .00 

1  ciiiiskamlng 

.62 

w  ettlaufer-Lor 

.09 

Dome  Exten 

.29 

Dome  Lake 

59 

Foley  O'Brien 

.70 

IIolIiimiT 

6.90 

Jupiter 

Mcintyre 

1   .ss 

Porcu.  Crown 

.70 

\\  esi   l  >ouie 

.34 

COLO.  SPRINGS  Nov.  14 

Doctor  Jack  Pot,  .  . 
Elkton  Con 

os: 

.10 
.40 
.03 

.04 
2.41 
.60 
.22 
.04 
.25 
1.90 
1.50 

Findlay   

( luhl  Sovereign 
Golden  Cycle 

Isabella 

Mary  MeKinney.   . 

Portland 

Vindicator 

Alaska  Mexican 
Alaska.  Tre'dwell 
Burma  Corp. . .  . 


0  10  9 
3  17  G 
0    13     G 


1  Bid  prices,      t  Closing  priees.      J  Last  Quotations. 


MONTHLY    AVER  AC*     I'RICES  OF  METALS 


New   york 

London 

Sih  er 

1914 

1915 

1916 

1914 

1915 

1916 

January 

50  57" 

4s  s.55 

26    553 

22   731 

26    (160 

February 

26    573 

22    755 

26   (175 

March. 

26   788 

2.1    70S 

27    5(17 

April 

58  519 

"6    do.s 

23    70(1 

30   662 

May 

58    17.-, 

411    111.", 

74    269 

26   704 

23    5711 

,-.H    1 ,  1 

Ill  034 

65    (124 

_v,  "is 

"3    267 

July 

54    07s 

17   51(1 

62    din 

25    21(1 

22    5(17 

August 

.VI    344 

47    163 

66   083 

25    (17(1 

22    7.SII 

31     LIS 

September.. 

53  ."in 

4S    6SII 

6S    515 

2  1    261 

23    5(11 

3,2    5.S4 

October  . 

50   654 

III    3S5 

67    855 

23     10(1 

13    ■!■>.-, 

32 . 36 1 

November.. 

III    IIS' 

51    714 

22    7(13 

25   11(11 

Dec 

49  375 

54  971 

22    (100 

26    373 

Year..   .  . 

.-,1    Ml 

1(1    KM 

25  314 

25    675 

New  York 
Electrolytic 

Li, 
Standard 

ll'Ui 

Electrolytic 

1915 

1916 

1915 

1916 

1915 

1916 

Jan 

13  6,41 

24   (IDS 

611    756 

ss    OS3 

65.719 

116    167 

Feb 

14   304 

26    140 

63    10  1 

III.'    667 

133    167 

14   7S7 

26    3111 

66     152 

1117    714 

1.36   OOO 

April 

16  Ml 

27    S05 

75   HOC, 

124    31(1 

137    3S0 

May. . . . 

IS    506 

2S   625 

77    600 

135    457 

152    522 

1(1   477 

26   1,01 

s2    57  1 

112    432 

(15   333 

1.37    455 

July 

IS   706 

23    s,,5 

76  nil 

05    11(1 

01    40(1 

125   5011 

16   (111 

26    1211 

lis   673 

1  III    2.S3 

S2    333 

126   304 

Sept. 

17    5112 

26    S55 

6S   (115 

1 13    005 

S5.250 

134   (171 

Oct 

17   6.S6 

27    193 

72    60  1 

122 .750 

ss    1100 

142.523 

Nov ... . 

IS   627 

77    711 

(13    273 

Dec. . . . 

20.133 

SO   773 

1110   43(1 

72    532 

New  5  ,'i't            SI     Louis       1           1  Minion 

1915   |    1916   1    1915    |    1916   |     1915 

1916 

6.386  16  915    6.211  16.745    30.844 

so  sin 

S    436  IS    4211     s   255   IS    260     39    SKI 

(17.762 

Mar  . 

S   541    16   s»,,     s    3,,ii   li,    ,,76     44    141 

05  ills 

April 

(10   1156 

May       . 

II    7S1    II    276  14    61H1  1     1116     OS    10(1 

June 

21   208  11   752  '1   038  11    582|l00  61  1 

OS    501 

July 

5(1   75(1 

12   7SI 

S    730 

12    611 

s    56(1 

67    7S6 

.51    5S7 

Seiu   . 

13    111) 

s   000 

13    2711 

s  820 

67    S4I 

52  (105 

1"   son 

9 .  829 

12    506 

(1 .  65(1 

66   536 

54    1511 

15.062 

15    702 

ss    109 

Dec 

15   301 

15.221 

SO  4(10 

Year... 

13.230 

13   054 

67    553 

February. 

March, 

April     .    . 


-11  50 

1  1  55 

I  I  55 

14  55 

14  61 
14.70 

14  04 

16  (II 


21  611 

21  16 

21  SI 

21  65 

2  1  7S 

21  05 

21  .05 

21  05 


13  45 

15  15 

15  15 

13  60 


15  05 
I.,    '16 

16  17 
IK   44 


Is  0.1 
10  20 
is  (15 
19  11 
IS  05 


S14  76 S14.95 


No.  2 
Foundry 

1915       1916" 


M5  "II 
13  "(I 
1 3  (1.5 
15  05 
13  s.; 
15  77 
I.-;  os 
14.75 
15  711 
15.  SO 


t    \s  reported  by  \V.  P.  Snyder  &  Co. 
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Tlhie  Nevada  Woiadieir  Mill 


l'iv  Abthub  C.  I  •  \.m  w 


SYNOPSIS — .1  ten~atamp  cyanide  mill  thai  was 
constructed  t-o  handle  ,  day  has,  by  some 

miliar  changes  in  solution  handling  and  some 
additions  to  tank  capacity,  been  made  to  treat  155 
tons  per  day — sometimes  inure.     Power  consump- 
tion is  27.1  lew.-hr.  per  ton  milled,  and  10  tuns  per 
day  per  man  is  handlt  d. 

The  ore  of  the  Nevada  Wonder  Mining  Co.,  at  Wonder, 
Nev.,  is  milled  by  the  Churchill  Milling  ('<>..  which  i<  a 
subsidiary  controlled  by  the  same  interests. 

The  crushing  of  the  ore  is  done  with  a  l'Mii-in.  Blake 
crusher,  ten  1,400-lb.  stamps,  one  6-ft.  Trent  Chilean  mill 
and  one  5x22-ft.  tube  mill  in  closed  circuil  with  a  non- 
duplex  classifier.    The  screens  used  on  the  batteries  have 


tute  of  Mining  Engineers,  in  San  Francisco,  1915,  Bome 

-  have  been  made  to  the  mill,  Buch  at 
l'i.    I  tnir  thii  kener   between   thi 

tank;  one  clarifying  tank,  one  battel  ink  and 

two  zinc  boxes.    The  pulp,  upon  leaving  the  agitators,  has 
a  fresh  wash  o  olution  in  each  of  tin-  four  Dorr 

-  before  entering  the  stock  tank.     By  using  a 
fresh  barren  wash  for  each  thickener  instead  of  tl  ■ 

mt-decantation  systi  m,  I 
but   'In'  cyanide  loss  is  also  increased.     From   I, 
1,300  tons  oi 

each  da] .    Thi  lime  is  slai  und  in  a  small  Chil- 

ean null  and  added  intermittent  I  i  ing  the 

firsi  Pachuca  tank.  It  was  found  I 

needed  for  agitation,  and  a1  presenl  the  fourth  is  used  as 
a  settler,  the  decanted  solution  being  precipitated.     To 
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i/oxl-in.  openings,  the  stamp  dutj  being  as  high  as  16  tons 
per  day,  with  a  yearly  average  of  L5.*3  tons.  The  ore  is 
principally  one  of  silver  and  averages  between  $15  and 

$25   per  ton.     The  average  tonnage   for  nine  months  of 
1916   has  been    157   tons   per   day,  whii 
considering  that  the  mill  was  designed  forbui  '.'<  ton 
only  a  few  changes  have  been  made  in  i1 
incut,  and  at  the  same  time  securing  a   reco 
90%. 
'  Since  the  excelled  he  Churchil 

mill,  by  E.  E.  Carpenter,  read  before  the  American  [nsti- 

•Mining-  engineer,  267S  Eudora  St.,  Denver,  Colo. 


a   tank,  a  nit    is  D 

funnel  at)'! 

i 

:' 
_'th  in  the  Pachuca  tan'. 

31/2  lb.  KCN 

ried,  but  a  bard. 

in  value  of  the  zinc-box  tailh 
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and  150  lb.  to  the  clarifying  tanks.  By  keeping  the 
precipitation  heads  at  about  3%  lb.  KCN,  no  difficulty  in 
precipitation  was  encountered  and  tails  averaging  less 
than  10c.  are  obtained. 

The  zinc  shavings  used  are  very  coarse,  being  more  than 
Vj,5  in.  wide.  The  efficiency  of  the  zinc  was  materially 
increased  by  clarifying  the  solution  from  the  Dorr  thick- 
eners for  precipitation  by  means  of  Butters  filters. 
Unclarified,  1  lb.  of  zinc  shavings  precipitated  9  oz.  of 
metal,  but  when  the  solution  was  clarified,  the  same 
amount  of  zinc  precipitated  15.39  oz.  of  metal.  The  aver- 
age consumption  of  supplies  per  ton  of  ore  for  the  first 
nine  months  of  1916  was : 

CONSUMPTION  OF  MATERIALS  IN  CYANIDING 

Per  T»on 
Milled 

Sodium  cyanide 2.  05  lb.* 

Lead  acetate I    35  ib. 

Lime 3  69  lb. 

Zinc 1  . 45  lb. 

Pebbles 3  311b. 

Fuel  (heating)      I   85  gal. 

Power  (milling  only)    ....  27. 7  kw.-hr. 

Tonnage  per  day ...  1 57 

Tons  solution  precipitated  per  day 1,200-1,300 

Tons  solution  precipitated  per  ton  ore,  approximately 8 

*1  lb.  chemical,  1.05  lb.  mechanical. 


MILL-POWER  DISTRIBUTION 

Kw.-Hr 

%  for  I  Ton 

Crushing  and  conveying 3  0  0  831 

Stamps 12   0  3   324 

Chilean  mill 14   0  3   878 

Tube  mill 25   0  6.925 

Agitation 23  0  6.371 

Thickening  and  washing 5   0  I    385 

Filtering 14   0  3   878 

Precipitation I   0  0  277 

Refinery 0   5  0    1 385 

Assaying 0  5  0    1385 

Surface  plant 2  0  0  554 

Total 100  27.7 

Prom  the  mill-power  table  it  will  be  seen  that  the  crush- 
ing uses  54%  of  the  entire  power.  A  total  of  300  hp.  is 
represented  by  the  motors  in  the  mill. 

The  mill  has  an  elaborate  system  of  pipes  and  pump 
connections,  thus  providing  for  the  ready  interchange  of 
solutions  and  pulps  without  any  delay.  All  the  Dorr 
thickeners  have  platforms  of  2xl2-in.  plank  encircling 
them,  as  shown  in  photograph.  These  platforms  enable 
the  millman  to  clean  his  launders  or  skim  oil  any  part  of 
the  thickener  surface.  The  regular  spray  system  is  not 
\ih-i\  tin  the  Oliver  filters,  but  water  flowing  from  a 
perforated  2-in.  pipe  upon  a  wooden  shelf  sprays  over  the 
pulp  surface.     The  spray  arrangement  and  the  rubber 


Tube   mill  and   thickener  The   Oliver   niters 
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Squirrel-cage  induction  motors  of  410  volts  are  used 
exclusively  in  the  mill.  The  accompanying  table  shows 
the  various  motors  with  the  load  on  each: 

TABLE  SHOWING  MOTOR  DISTRIBUTION 


Motor 

Crusher  and  conveyor. 

Dorr  thickener  Xn    5 

10  stamps  (1,400  lb.)  .  . 

Tubemill 

Dorr  classifier 

Chilean  mill 

Tubemill... 

4-in.  slime  pump  (cen- 
trifugal)   

2i-in.  slime  pump  (cen- 
trifugal)     

Compressor 

Mill  compressor 

Vacuum  pump 

Zinc  lathe 

Thickener 

4  Dorr  thickeners  and 

stock 

Triplex  and  centrifu- 
gal pump '.  . 

Filter 

Vacuum  pump 

2\  -  in.     centrifugal 

pump 

Vacuum  pump 

3  Oliver  filters 

Pump 

Triplex  pump 

Triplex  pump 


Haled 
Hp.  of 
Motor 


R.P.M. 

of 
Motor 

900 
1,200 
1.200 
1,200 


Hp.  to 
Drive 

Shaft 
6  33 


Hp.  to 

Drive  Total 

Individual    Hp.  Load 

Part         on  Motor 

18  75 

I    17 

28    16 

106  77 


23   46 


5  9 
36  36 

48    1 1  

12.9 

110 

46  84 

34    16  

3  5  

3  55 

17  00 

5  00  

6  00  

21.12 
I    78  


apron  used  to  deflect  the  excess  surface  water  of  the  Oliver 
from  entering  the  filter  box  are  shown  clearly  in  the  illus- 
tration. By  means  of  the  rubber  apron  the  building  up  of 
mill  solutions  is  avoided. 

The  mill  crew  consists  of  three  batterymen,  one  crusher- 
man,  three  solution  men,  three  solution  helpers,  three 
refinery  men,  one  utility  man,  one  mechanic  and  helper 
and  the  mill  foreman,  making  a  total  of  16  men  per  day, 
equivalent  to  10  tons  per  man  per  day. 

All  mill  data — assay  values,  tonnage,  etc. — are  posted 
in  the  mill  so  as  to  give  all  millmen  a- knowledge  of  the 
mill  results.  An  accurate  and  uptodate  record  is  kept  of 
ail  results  obtained  and  shows  very  interesting  details  of 
milling. 

I  am  indebted  to  E.  E.  Carpenter,  general  superintend- 
ent, and  II.  M.  Alley,  mill  foreman,  for  the  data  incor- 
porated in  this  article. 


The  nnlivinn  Mineral  and  Nntiiral-Prodllets  Exhibit,  shown 
at  the  Panama-Pacific  Exposition  in  San  Francisco,  has  been 
set  up  in  New  York  as  a  permanent  exhibit,  to  be  main- 
tained in  connection  with  the  new  offices  of  the  consul  gen- 
eral. Adolfo  Ballivian,  on  the  41st  floor  of  the  Woolworth 
Building. 
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A    5-ton    Slater-process    leaching    plan!    a1    Winona, 

Mich.,  has  been  in  operation   for  some  iths  and  has 

yielded  interesting  results. 

The   ore   milled    by    the    Winona    Copper   Co.    is   an 

amygdaloid  which  greatlj  resembles  thai  mi I  from  the 

Baltic  and  other  beds  of  the  Lake  Superior  native-co] 
deposits.     It    carries    considerable   epidote,    ealcite.and 
quartz,  with  a  limited  amouni  of  mass  and  barrel 
per.  the  hulk  of  the  metal  occurring  in  slam])  rock. 

Tn  the  plant  in  question  two  classes  of  mil]  tailings 
have  been  treated,  each  being  amenable  to  leaching  and 
apparently  to  the  same  degree.  Of  these  the  first  com- 
prises the  tailings  from  the  Hardinge  mill  middling  ta- 
bles and  from  the  slimes  middling  tables,  eighl  tables  in 

all,  and  the  second  class  sists  of  the  tails  from  the 

middling  table.  The  hulk  of  this  material  is  discarded 
ordinarily  in  the  mill  tailings. 

The  majority  of  the  tests  have  been  made  mi  a  com- 
posite pulp  derived  from  the  middling  tables,  the  results 
and  corresponding  deductions  brine-  based  upon  the  hand- 
ling of  this  material. 

Machinery  foe  Eandlinq  the  Pulp 

A  cone  classifier  is  used  for  partly  dewatering  the 
pulp,  which  then  flows  to  a  Dorr  simplex  classifier.  The 
latter  reduces  it  to  about  20  to  •.'■.",  moisture,  dropping 
the  heavy  pulp  directly  into  the  feed  end  of  a  barrel 
agitator,  where  it  meets  with  fresh  leaching  solution. 

The  agitator,  an  iron  shell  lined  with  acid-proof  brick- 
set  in  hot  asphalt,  is  provided  with   two  w len    b 

which  are  believed  to  assist  in  bringing  about  a  go.  id  con- 
tact between  the  ore  and  the  solution.  The  proper  weighl 
ratio  of  solution  to -ore  depends  upon  the  strength  of  the 
former,  being  usually  about  2.5  to  1,  and  the  solution 
and  ore  are  in  contact  in  the  agitator  for  about  lV->  hr. 

The  agitator  discharges  into  the  lowesi  stage  of  a  three- 
deck  Dorr  classifier  which  washes  and  also  dewaters  the 
pulp,  the  pregnant  solution  being  replaced  at  four  points 
by  barren  solution. 

'  From  the  lowest  deck  the  pulp,  retaining  but  20  to 
'.",'  moisture  consisting  of  barrerj  solution,  is  discharged 
into  a  tailings  launder,  whence  it  is  Hushed  to  the  reg- 
ular mill-tailings  launder  by  mill  water  from  tie'  cone 
classifier  at  the  head  of  the  system  and  the  overflow  from 
the  upper  Dorr  classifier. 

Machinery  rot:  Handling  Solutions 

There  are  five  simple-diaphragm  electrolytic  -ell-  built 
of  wood  and  painted  with  an  acidproof  asphaltum  mix- 
ture, each  with  a  capacity  corresponding  to  the  extrac- 
tion of  20  to  25  lb.  of  copper  per  2  1  hr. ;  and  in  which  two 
solutions  are  employed. 

The  catholyte  solution,  which   passes  through 
thode  compartment,  is  a  5  iition  of  con 

salt  which  gradually  becomi  with   sodium  hy- 

droxide. 

The  anolyte  solution,  which  passeE 
compartment,  is  barren  leaching  solution  that  has  passed 
through  the  system  ami  is  a  taining 

also  about  0.295    iron  as  ferrous  chloride.     T 
are  of  iron  and  the  anod  -   of   ,\ 
catholyte  passes  through  its  compartment  and  back  I 


while  the  a- 
spondin  .ni   and   through   the  ,  i,- 

system  at  a  rate  sufficient  to  provide  the  required  rath, 
of  solution  to 

1  trolytic  cell   the   iron   in 

the  anolyte   is  changed   from   |  ride  to  ferric- 

chloride  and  a  slight  excess  of  tier  chlorine  i>  also  formed, 
as  well  as  some  other  chlorine  compounds  such  a 
chlorous  acid.     Tin 
statutes  the  active  leaching  agent,  or  fresh  leach. 

1  -  adjusted  t el   thi 

tions.     For  "Mi  IK.  ore."  using  five  cells  and  a  solution- 
on    ratio  of  2.5  to  I.  with  six  ton-  of  dry  fed  per  day, 

each   cell   should    reeei\e  about    I  J  .,  alllji. 

In  the  i'   I   plant   it  was  found  desirable  to  p] 
revolving  copper  precipitator  above  tin-  level  of  the  <1  i-- 
of  the  agitator.     Hence  ii 

solution  by  1ne.11  ,.il  acid-proof 

pump. 

Where  suffii  ienl  grade  i-  available,  a  single-stage  plant 
ma]  be  di  signed  so  that  only  the  catholyte  and  the  bar- 
ren solution,  neither  of  which  appreciably  attack-  iron, 
will  require  to  1"-  pumped. 

Since  til  oluti  ms  are  in  constant  motion  when  the 
plant  is  in  operation,  stora  t  a  mini- 

mum.    Two  tank-  each  are  provided   for  cathol  ■ 
anolyte:    A  sump  tank  foi  ju-t  below  the  level 

of  the  cells  and  one  for  the  bm  iw  the  copper 

precipitator,  and  a  supply  tank  for  eai  level  of 

the  cells.     In  addition  t,,  these  four  tanks,  there  i-  one 
for  set  'I'  'lion  ot" 

the  copper,  and   one   bi  tween   I  tator  and   the 

barren-solution  sump,  actii 

For  handling  fresh  leach  and  pregnant  solution,  the 
pipes  used  arc  of  acidproof  liber.  I'  r  all  other  solutions 
ordinary  iron  pipe  is  satisfactory. 

In  the  6-ton  plant,  all  the  machinery  i-  driven  from 
a  single  countershaft  and  from  10  to  15  hp.  is  at 
it    is   estimated    that    Mi   hp.   would   operate   a    LOO-ton 
plant. 

Current  is  supplied  to  the  cdU  by  a  d.-c.  generator,  the 
voltage  di  pi  tiding  1  -  Us  placed   in 

series.     With  tnd  a  5' ;    -alt  solution   for  the 

anolyte.   aboU 

1  |p]  :'i  INT 

To  begin  operatii      ,  impartments 

trolytic  cells  are  filled  from  tb 

and,  when  nearly  full,  current  is  turned  on.  When  the 
compartments  are  filled,  the  Bow  of  catholyte  is  reduced 
(,,  a  minimum  and  a  flow  meter  controlling  the 
i-  adjusted  to  give  the  proper  volume  of  solution. 
The  pun  ps  an  then  started  and  pulp  from  the  mill 
1  '  rr  machine.  The  plant  may  be 
-aid  1..  be    sntirely  automatic  v  w  meter 

,i11  pulp  ha  djusted, 

]\   being  ia"i   one  man  can   run  a    100-ton   plant. 

,  addition  all  the  analytical  work  that 
His   principal    duties   would    b 
pulp  and   si 
ip  iron  to  the  precipitator,  clean  up  1 

srnant-solution  settling  tank. 
With  h,  handling 
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ton,  but  it  may  lie  raiser!  to  85^;  liy  allowing  a  longer 
contact  between  ore  and  leaching  solution,  with  a  conse- 
quent  lower  daily  capacity. 

With  a  75%  extraction  in  a  single-stage  plant,  tin- 
power  consumption  for  the  regeneration  of  the  leach  is 
from  1.75  to  2  kw.-hr.  and  the  iron  consumption  about 
1.25  lb.  per  pound  of  copper  produced,  the  salt  loss  in 
the  tailings  being  from  20  to  22  lb.  per  ton  of  material 
handled,  regardless  of  copper  content. 

The  results  attained  in  the  tests  indicate  that  a  two- 
stage  leaching  process  should  be  adopted ;  pregnant  leach, 
partly  exhausted,  to  be  used  for  fresh  ore,  and  fresh 
leach  direct  from  the  cells  for  the  secondary  stage  of 
leaching. 

Tests  conducted  in  large  bottles  rotated  at  about  the 
same  rate  as  the  barrel  agitator  and  using  pulp  and 
solution  from  the  6-ton  plant  confirm  the  belief  that  with 
the  proposed  two-stage  process  the  extraction  on  any  ore 
will  be  higher,  with  equal  solution  volumes  and  ore 
weights. 

About  25%  of  the  total  amount  of  copper  extracted  is 
removed  during  the  first  stage,  and  it  is  expected  that 
a  total  extraction  of  90%  of  the  ore  content  can  be  ob- 
tained with  a  power  consumption  of  from  1.5  to  1.6  kw.- 
hr.  per  pound  of  copper  extracted,  which  is  appreciably 
lower  than  obtained  in  the  single-stage  process.  The 
principal  extra  equipment  required  would  be  an  agitator 
and  an  acidproof  pump  to  handle  pregnant  solution. 

Installation  and  Operating  Costs 

It  has  been  estimated  that  the  cost  of  equipment  for 
a  100-ton  two-stage  leaching  plant  at  Winona,  including 
20  electrolytic  cells,  100-kw.  generator  and  motor,  4%x 
15-ft.  dewaterer,  acidproof  duplex  machine  to  be  used  as 
agitator,  barrel  agitator,  three-deck  Dorr  machine  for 
washing  and  dewatering.  woodwork  and  mounting  classi- 
fiers, two  iron  pumps,  one  acidproof  pump,  tanks,  pipe 
and  pipe-fittings,  40-hp.  motor,  countershaft  and  fittings, 
and  precipitator  and  fittings,  will  amount  to  approxi- 
mately $25,000  as  the  cost  of  the  complete  plant. 

Assuming  the  cost  of  power  as  0.8c.  per  kw.-hr.,  with 
salt  at  $5  and  scrap  iron  at  $10  per  ton  respectively  and 
with  labor  at  an  average  of  $3  per  day,  the  operating  costs 
in  cents  per  pound  of  copper  produced,  based  on  an 
ore  from  which  10  lb.  copper  per  ton  is  recovered,  have 
been  estimated  as  follows:  Power  for  electrolysis,  1.28c: 
power  for  machinery,  0.58c;  salt  loss,  0.50c:  iron  for 
precipitation,  0.63c;  labor,  1.35c:  supplies  and  repairs, 
0.50c;  or  a  total  of  4.84c  per  lb.  To  this  should  be 
added  interest  and  amortization  on  the  cost  of  the  plant, 
which  at  12$  per  annum  on  $25,000  is  calculated  to 
amount  to  lc  per  lb.  of  copper,  making  the  total  esti- 
mated cost  at  Winona,  5.84c  per  lb.  of  cement  copper 
75  to  80%  pure. 

Without  any  change  whatever  in  the  operation  of  the 
mill,  there  will  be  available  about  100  tons  per  day  of 
material  carrying  an  average  of  from  10  to  12  lb.  of 
native  copper  per  ton,  ordinarily  discarded  in  the  mill 
tail-. 

There  seems  to  be  no  question  regarding  the  feasi- 
bility of  leaching  Winona  mill  tailings  to  the  amount  of 
at  least  100  tons  per  day,  with  an  extraction  approaching 
90%  and  an  operating  cost  of  not  over  5c  per  lb.  of 
cement  copper  produced.  The  total  cost  of  the  copper, 
refined  and  marketed,  apparently  will  not  exceed  7.5c 
per  pound. 


8a  X  TIAGO    CoRRES  I'O  X  D  E  X  C  E 

The  smeltery  and  mining  properties  of  the  Compania 
Minera  de  Calama  have  finally  been  taken  over  by  the 
yankees,  and  a  property  that  has  off  and  on  made  money 
for  its  stockholders  will  finally  be  submerged  in  the  Clm- 
quicamata  promotion. 

The  mines  at  Chuquieamata  which  belonged  to  thj 
Calama  company  have  produced  much  copper.  The  smelt- 
ery at  Calama  is  a  poor  thing  and.  with  the  exception  of 
a  lew  good  machines,  will  undoubtedly  be  scrapped.  In 
the  stone  age  of  this  company  some  benighted  manager 
was  offered  a  lead  water  jacket  and  it  was  such  a  bargain 
that  he  bought  it  for  his  copper  ores.  It  is  there  yet. 
During  the  Triassic  they  tried  a  leaching  process  anil  had 
lots  of  excitement  and  sent  many  telegrams  to  Santiago 
and  Valparaiso  about  the  results.  At  a  more  recent 
period  concentration  was  attempted  because  a  second- 
hand ball  mill  was  offered  cheap.  As  there  was  no  old 
classifier  about,  classification  was  not  attempted.  Later, 
another  attempt  at  concentration  was  made,  and  corre- 
spondence at  the  mine  was  seen  showing  that  the  manager 


general  view  of  the  calama  smeltery 

ordered  an  Ishell  vanner  and  thought  he  was  ordering 
an  Isbell  table. 

During  the  time  that  options  were  being  obtained  on 
the  Chuquieamata  property,  the  Calama  company  stock- 
holders hugged  the  idea  that  '"the  yankees  must  have  our 
property,"  and  this  has  kept  the  price  too  high  until  lately. 
However,  these  same  stockholders  were  wise  enough  to 
play  the  Ore  Trading  Co.  against  the  Chile  Exploration 
( lo.,  \\  hli  li  resulted  in  the  price  being  about  a  million  pesos 
higher  than  it  would  otherwise  have  been. 

The  whole  plant  at  the  smeltery,  except  the  engines,  is 
out  of  doors,  as  it  never  rains.  Note  in  the  illustration 
that  even  the  ball  mill  is  not  covered,  and  the  ore  was 
fed  by  hand  and  foot,  with  the  assistance  of  a  ladder. 
The  yankees  have  now  taken  hold  of  the  property,  and 
we  Chileans  know  that  they  will  make  a  dividend-payer  of 
it — even  if  it  docs  taken  eight  times  as  much  money  as 
thev  estimate. 


The  Papuan  Mines  option.*  Syndicate  will  increase  its  cap- 
ital, according  to  the  "Australian  Statesman  anil  Miningr 
Standard."  from  £800  in  £10  shares  to  £1,300,  by  the  issue  of 
an  additional  50  shares  of  £10  each.  The  syndicate  has  an  op- 
tion over  two  leases,  stated  to  be  on  the  line  of  lode  on 
which  the  B.  H.  Proprietary  Block  10  Co.'s  Misima  lease  is 
situated.     The  option   is   open  until  after  Jan.   15,   1917. 
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>')  A  OPSIS      \  o  organization 

more  clearly  tha  oinpany  that  "prepar- 

edness" means  in  inization  of  commercial 

affairs  as  u  •  !i  as  preparation  for  nations 
I ii  the  ii'  w  o  fairs,  the  <■  ■  dogist 

is  to  play  an  im  >oi  h  ni  >  ai :  in  '.hi  adjustment  of 
business  I"  natural  resources  within  the  territory 
servi  d  by  a  railroad. 

In  recent  years  s<  i  railroads  of  this  countn 

bave  enlarged  the  scope  of  their  industrial  departments 

by  adding  to  the  staff  of  this  branch  of  the  service  on : 

more  economic  geologists.    In  some  instances  ill  i  positions 

have  been  made  permanent,  requiring  the  whole  th I 

the  geologist,  while  in  other  cases  the  geologist  is  retained 
in  a  consulting  capacity  and  called  in  onlj  on  special  prob- 
lems. As  this  is  rather  a  new  departure  Eor  railroads, 
ii  is  natural  that  much  interesl  lias  been  created,  and  we 
often  hear  the  question  asked,  "Wli-  does  your  railroad 
maintain  a  geologist''"  or  •"What    possible   use  could  a 

geologist  be  to  a  railroad  ?"    As  economic  § logisl  Eor  the 

Southern .Eailway  Co.  for  nearly  six  years,  I  feel  that  I 
now  bave  a  somewhat  better  idea  of  the  value  of  a  geologist 
to  a  railroad  company  than  I  bad  si  jreai  -  ago.  In  re- 
sponse hi  a  request  from  the  editor  of  I  i  g  and 
Mining  Journal  for  a  discussion  of  this  new  field  for  the 
geologist,  1  will  therefore  outline  brieflj  soi if  the  pos- 
sibilities of  this  work  as  I  see  them  at  this  time. 

The  primary  object  of  the  Federal  and  various  state 
geological  surveys  is  to  intelligently  facilitate  the  explora- 
tion and  development  of  the  mineral  resources  of  the 
country,  both  as  a  source  of  eniploymenl  and  wealth  for 
the  people  and  as  a  source  of  materials  and  revenues  Eor 

the  nation.     Why.  then,  should  nol  an  ei mic  survey 

of  the  mineral  and  chemical  resources  of  territory  served 
by  a  railroad  be  of  incalculable  value  as  an  ultimate 
source  of  freight  revenue? 

The  Function  of  the  Geologist 

Geology,  chemistry  and   ph  i  com  lated  and 

so  dependent,  one  upon  the  other,  that  a  technical  knowl- 
edge of  one  is  incomplete  without  a  working  kno-n 
of  the  other  two.  Economii  geolog)  has  to  do  onl)  with 
the  occurrence  and  study  of  minerals  and  mineral  sub- 
stances that  are  of  ei  momic  value.  Industrial  research, 
in  the  terms  of  Gore,  is  "the  art  of  scientific  discovery" 
in  the  field  of  industrial  arts.  An  industrial-research 
laboratory  in  connection  with  a  department  of  economic 
geology  would  be  a  mosl  efficient  combination  in  facilitat- 
ing the  development  of  both  chemical  and  mineral  Ln 
tries.     I   know  of  no  Held  wherein  an  i  this 

kind  could  have  a  broader  and  more  useful  service  than 
in  promoting  the  di  lopmenl  of  the  mineral  and  chemical 
resources  tributary   to  a  great    railway    system. 

All  productive  industries  are  absolutely  dependent 
upon  original  raw  materials,  eithi  inorganic. 

These  materials  must  be  transported  from  the  position  of 
their  origin  and  asseml  ed  before  the]   can  be  converted 
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by  the  i  e  into  materials  oi 

form.     It  is  only  an  intelligent  knov 

thai  will  ultimately  bring 
about  their  i  and  development. 

many  mining  and  i  h.-m- 
ical  industries  will  originate  along  a  railroad  wit! 
particula 

to     ecur  ea.      i  Ither    developmi  ni 

broughl  .  lilroad's 

•  s.      Were   there   only   one   railroad    in   a 

uld  le  no  means  afford  to  wait  for  the  de- 
velopment of  it-  latent  resi  rough  the  casual  ac- 
ti\  n\  of  people  who  •   in  the 

■ 
are  a  number  of  good  railroads  in  this  country,  tra 

states  and  Berving  much  of  the  same  territory. 

Developments  which,  by  virtue  of  the  progress  of  the 

-  loner  or  later  to  reach  a  given  terri- 

:  on  some  railroad.    'I  here  should  be 

much  k  i  ion  between  railroads  for  t1 

rs  along  their 
lines.    'I 

in  ant  icipal ing   and   fostering  sui  h   now    enterpi 
sure  i"  LToj   more  Iv.     So 

e  ii reasons  than  one  why  a  railroad  should 

take  an  active  part  in  pro  I  of  its 

■  own  potent  ialil  ies. 

The  tendency  in  mining  toda  •■  toward  the 

exploitation  of  large  bodies  of  low-grade  ore  operated  on 

TABLE   I.     CLASSIFIED    REVENUE    FREIGHT   TONK 

Railroad 

13  82  I  16  40  30  15  52  16  39 

a  \\  ,-irrn    4  18  0  69  79  13  5  56  9  52 

Baltimore  &  Ohio          6  51  I    37  64  09  3  87 

Pennsylvania                  5   11  1   55  60  16  3  89  14  29 

Sjntii  I                            2h   57  5  74  38  65  7  31  14  60 

21   78  3.02  37  35  15  80  14  24 

an  exten  ather  than  toward  the  mining 

ore  which  give  rich  returns  but  are 
great  porphyry  mines  best  illustrate 

of  the  railroads  serving  them   is 
glance  at   the  classified   to 
different  parts 
1.  will  show  that  the  stability  of  the  railn 

nl  upon  a  volume  of  low-grade  freight :  I 
manufactured  the  mine-  and 
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is  really  there.  In  these  days  of  modern  railroading  the 
word  efficiency  is  a  term  familiar  to  all  branches  of  the 
service.    If  efficiency  or  even  fair  results  are  to  be  expected 

of  a  geologist  maintained  by  a  railroad,  he  must  have 
both  the  moral  and  financial  support  of  his  employers. 
That  is  to  say,  he  should  be  given  every  facility  for  carry- 
ing forward  this  important  work  in  a  broad  and  systematic 
way.  He  should  be  given  a  staff  of  competent  assistants 
with  ample  space  and  a  well-equipped  physical,  chemical 
and  clay-testing  laboratory.  He  cannot  know  too  much 
about  the  materials  with  whirl)  he  is  working. 

If  a  prospective  client  were  to  call  upon  some  railroad 
official  for  advice  in  regard  to  the  occurrence  of  some 
particular  materials  upon  which  a  permanent  industry 
was  dependent,  he  would  be  disappointed  if  he  were 
handed  an  out-of-date  report  and  told  that  the  company- 
had  no  first-hand  information  in  regard  to  the  materials. 
His  patronage  would  probably  be  lost.  If.  on  the  other 
hand,  he  could  be  taken  to  the  company's  industrial-re- 
search laboratories,  shown  samples  and  analyses  of  the 
materials  he  desired,  maps,  cross-sections  and  photographs 
of  the  occurrence,  if  the  industrial  engineer  in  charge 
could  intelligently  compare  these  materials  with  similar 
materials  from  other  localities,  if  he  could  discuss  uses, 
market  conditions  and  cost  of  production,  his  advice 
would  be  of  value  and  he  would  gain  the  confidence  of 
his  client.  Field  work,  then,  which  gives  an  unrestricted 
first-hand  knowledge  of  the  occurrence  of  materials  with 
which  it  is  desired  to  work,  is  a  most  important  part  of 
an  efficiency  plan. 

Industrial  Usefulness  of  Materials 
Next  in  importance  to  a  knowledge  of  the  occurrence 
of  materials  is  a  working  knowledge  of  the  usefulness  of 
materials.  That  is  to  say.  one  should  know  the  course  of 
the  raw  materials  from  the  mine  to  the  factory.  Each 
manufacturer's  requirements  should  be  known,  also  for 
what  purpose  each  particular  substance  is  best  suited.  In- 
formation of  this  kind  is  not  vested  in  any  one  person  by 
virtue  of  the  position  he  holds,  nor  can  it  be  acquired  by 
reading  press  reports.  It  must  be  diligently  sought  after 
and  carefully  correlated  and  compiled.  Efficient  knowl- 
edge as  regards  the  usefulness  of  materials  requires  inves- 
tigations in  the  factory  instead  of  in  the  field.  Industrial 
plants  must  be  visited  and  talk  had  with  the  chemist  and 
the  manager.  As  many  pertinent  questions  must  lie  asked 
as  they  are  inclined  to  answer,  samples  taken  of  their  ma- 
terials and  literature,  and  then  a  visit  made  to  competi- 
tors. The  viewpoint  of  the  manufacturer  can  thus  be 
learned,  enabling  the  geologist  to  better  help  him  solve 
his  problems  of  economic  production. 

Si mie  years  ago.  while  with  the  Pennsylvania  Railroad, 
I  remember  being  struck  with  the  importance  which  rail- 
road officials  attached  to  initiative.  While  discussing  the 
qualifications  of  a  young  man  who  was  in  line  for  promo- 
tion, they  would  say  for  example,  'Tie  is  a  good  engineer 
and  knows  his  subject,  but  unfortunately  he  lacks  initia- 
tive"; which  is  to  say.  he  lacked  the  progressive  applica- 
tion of  his  knowledge. 

Assuming  that  the  geologist's  knowledge  of  the  occur- 
rence and  usefulness  of  the  material  resources  with  which 
he  is  working  is  fairly  intelligent,  he  can  hardly  afford 
to  rest  upon  his  laurels  and  wait  for  clients  to  find  him 
out.  In  fact,  his  store  of  information,  however  complete, 
would  be  of  little  value  if  lie  were  not  in  position  to  place 
it  in  the  hands  of  the  most  responsible  people.    It  is  one 


thing  to  produce  an  article  and  another  thing  to  sell  it. 
He  must  anticipate  the  needs  of  clients  and  must  take 
the  initiative  in  placing  at  their  disposal  the  confidential 
data  which  he  feels  they  can  use.  Almost  all  railroads 
advertise  extensively  their  golden  industrial  opportuni- 
ties. It  is  probably  a  fact  that  if  a  large  mineral  or 
chemical  industry  were  projected  for  a  given  territory, 
its  engineers  would  not  come  to  the  railroad  for  guidance. 
The  reason  for  this  is  that  experience  has  taught  the  pub- 
lic that  in  most  cases  the  information  furnished  by  rail- 
roads is  of  such  a  general  character  as  to  be  of  little 
value.  It  is  also  a  very  hard  matter  to  approach  a  manu- 
facturer with  a  proposition  that  he  has  never  thought  of 
before  and  secure  his  interest.  There  is  another  and,  to 
my  mind,  an  infinitely  better  way  to  bring  to  the  attention 
of  clients  the  proposition  desired  to  have  them  consider. 
The  geologist's  work  should  be  of  such  a  high  standard 
and  his  personal  acquaintance  among  engineers  and  chem- 
ists should  be  so  intimate  and  extensive  that  his  confiden- 
tial advice  would  l»e  always  solicited.  Geologists,  min- 
ing engineers,  chemical  engineers  and  ceramic  engineers 
represent  a  group  of  scientific  men  upon  whose  shoulders 
rests  the  responsibility  of  many  industrial  developments. 
More  and  more  each  year  capitalists  are  relying  upon  the 
judgment  of  such  trained  men  to  insure  the  success  of 
their  enterprises.  In  order  that  the  geologist  may  enjoy 
the  privilege  of  a  confidential  acquaintanceship  with  such 
men.  he  must  join  their  societies,  read  their  literature,  at- 
tend their  meetings  and  prepare  articles  for  their  maga- 
zines. Each  industrial  engineer  added  to  his  list  of  ac- 
quaintances is  a  new  prospect,  for  sooner  or  later  one 
may  have  some  economic  problem  with  which  to  approach 
him  for  advice.  He  must  make  their  interests  his  inter- 
ests if  he  hopes  to  secure  the  cooperation  so  necessary  in 
anticipating  new  developments.  Too  much  emphasis 
cannot  be  laid  on  the  importance  of  having  a  working 
knowledge  of  the  fundamental  requirements  of  the  manu- 
facturer, a  wide  acquaintance  among  research  men,  and 
a  far-sighted  anticipation  of  the  progress  and  trend  of 
industrial  arts. 

Railroads'  Part  in  Industrial  Preparedness 

Probably  the  most  vital  question  before  the  country  to- 
day is  the  problem  of  organized  military  preparedness. 
The  word  preparedness  has  become  a  slogan  in  the  mind 
of  every  progressive  American  citizen.  We  are  beginning 
to  realize  that  preparedness  is  equally  as  important  to  in- 
ternal commercial  affairs  as  it  is  to  national  defense.  Xo 
organization  appreciates  this  more  forcibly  than  a  rail- 
road company.  All  that  has  been  said,  if  sifted  down,  will 
resolve  itself  into  the  word  preparedness.  Anticipation, 
exploration,  investigation,  organization  and  conservation 
all  insure  preparedness.  The  geologist  must  be  prepared 
to  give  intelligent  information  when  the  opportunity 
presents  itself:  and  more  than  that,  he  must  often  make 
the  opportunity. 

The  immediate  possibilities  of  chemical  and  industrial 
research  in  tills  country  are  so  great  that  it  is  useless  to 
venture  an  expression  as  to  the  progress  that  will  be 
made.  A  few  of  the  outstanding  specialties  now  largely 
under  control  of  the  research  chemist  which  have  come 
under  observation  are  as  follows :  Clay-working  materials, 
limestone  products,  coal-tar  products,  fertilizers,  paints, 
refractory  materials  for  bricks,  crucibles,  etc.  Of  equal 
importance,   perhaps,   are  building  stones   and   marbles, 
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abrasive  materials,  barium  compounds,  cement  and 
materials,  graphite,      il     a   I  materials. 

There  is  qo  class  of  industries  in  this  countrj  s 
more  rapidly  and  more  substani  i.ili\  than  the  clay-woi 
industries.  The  final  tesl  for  an}  clay  producl  is  made 
in  the  burning.  In  order  to  give  intelligenl  advice  in 
regard  to  kaolins,  shales  or  common  clays,  the  geologisl 
must  first  make  preliminary  tests  oi  these  materials  in 
his  own  clay-testing  laboratory.  Be  can  thru  go  to  a 
manufacturer  with  a  definii  on   and   convince 

him. 

The  first  question  thai  always  arises  in  regard  to  coal 
is  the  question  of  analysis,  whether  n  is  to  be  consumed 
as  fuel  or  in  the  manufacture  of  coke  or  oal-tar  products. 
Where  there  are  several  coals  to  i  I  oo  e  from,  analysis  is 
always  the  controlling  factor.  A  railway  geologi  I  hould 
have  at  his  command  a  complete  List  of  all  producing  coal 
minis  along  his  railroad,  with  a  number  of  reliable  analy- 
ses of  tin'  reals  from  each  mine,  to  enable  intelligenl  i  om 
parison  and  show  the  character  of  the  coals  from  which 
to  select. 

Importance  of  Electrical  Poweb  at  Lot   Cost 

Electrochemical  and  electrometallurgical  industries  are 
rapidly  becoming  of  far-reaching  importance  in  this  coun- 
try. Probably  cheap  electric  power  is  the  most  essential 
thing  to  the  success  of  such  industries.  It  would  b.  use- 
ful to  have  accurate  detailed  information  on  all  developed 
and  undeveloped  water  powers  in  the  territory  served  b; 
the  railroad  as  well  as  the  comparative  cos!  oi  power  de- 
veloped with  steam  at  the  coal  mine  and  ai  other  points. 
There  are  many  instances  where  hydro-electric  power,  of 
from  500  to  3,000  hp.,  can  be  developed  at  a  very  low 
cost,  but  on  account  o  the  points  where 

it  ean  be  disposed  of,  the  loss  in  transmission  is  too  great. 
Such  powers  can  often  be  utilized  to  greal  advan 
where  raw  materials  used  in  electrometallurgical  and 
electrochemical  industries  are  close  at  hand.  A  finished 
product  ean  be  produced  at  a  minimum  cost  and  will 
therefore  stand  transportation  to  greater  distances. 

Materials  for  the  control  and  handling  of  high  tei 
hires,  which  come  under  the  head  of  refractories,  have 
reached  an  output  of  great  magnitude  in  recent  years. 
This  class  of  industries  owes  its  progress  largely  to  a 
new  type  of  specialist  now  known  as  the  engineer  of 
refractories.  Among  the  more  important  materials  con- 
sumed in  the  manufacture  of  refrai  I  flint 
clay,  quartz,  magnesite,  asbestos,  graphite  and   bauxite. 

Cinder  the  head  of  abrasive  materials  is  a  long  List  oi 
natural   and  artificial   substances   of   va  degrees   of 

hardness  used  in  grinding,  finishing  ing  mi  tals, 

enamels,  stone,  glass,  w 1.  leather  and  other  products. 

Natural  abrasives  include  emer  .  i  orundum,  silica,  garnet, 
feldspar,  pumice,  etc.  Artificial  abrasives  are  generally 
produced  in  the  electric  furnace.  The  properties  of  abra- 
sives, including  hardness,  sharpness  and  fineness  of  par- 
ticles, are  generally  detenu!!:  tests. 
Many  new  and  useful  materials  of  this  (lass  may  be 
brought  to  light  in  the  labora 

Lack  of  space  prohibits  the  mention  of  other  mi 
that  might  be  studied  profitably  in  the  field  and  in  the 
research  laboratory.     Such  a  branch  of  the  service, 
,  \rr.  would  give  tl  a  powerful  control  of  U 

trial    developments   and    would   enable    i! 
their   natural    resources,   a   step   e  desirable   in 

view  of  present   conditions. 


Tike  CainiadliairB  NicKel  I  nadl  wastry 

present  year  the  | i 

n  Ontario  ■  than  for  ti„ 

sponding  period  of  last   .car,  according  to  I 
the  Ont  bstract  of  which  was 

published   in   the  Toronto  Globe,   Nov.   ;,   1916.     It   i- 
probable  that  the  output  will  b  and  the  value 

year  the  smelting  and    refinin) 

made  t" 
that  in  >  md  Britain  and  new  pla 

M  in  Canada.     More  information  has 
been   forthcoming   n  ith   regard   to  the  develop- 
i  America    \  i  ration,  which 

from  the  British  govi  rnmen  I  iking  to 

"it   id'  its  output,  and   in   addition   the   b 
the  company   will   he  guaranteed   by   that   government. 
This  i-  undoubtedly  part  of  a  plan  to  men 
ply  of  nil  ment  without  depi 

anything  in  foreign  countries,  hut  i! 
uot   I''  known  until  the  them. 

Not  long  ago  it  was  given  out  that  the  new    i 

<  f  the  Internal  1  Co.,  at  Welland,  Ont.,  would 

he  turning  out   refined  metal  within   1'.'  months,  and  at 

-    time  an  announcement  was  made  that  within 

building  of  another 

refinery  for  the  British-America  Co.  would  begin. 

The  vah f  tin-  nickel  produced  in  Canada  Bince  1889 

is  shown  in  the  accompany  ing 

U  in   NICKEL  PRODI 

1889  $498,286  1896  $1. 188.990  1903  .  $5,002,204  1910  $11,181,310 

1890.  933.232  1897..  1.399.176  1904    4.219.153  1911.  10.229.623 

1801  2.775.976  1898  1.820.838  1905  .  7.550.526  1912 

1892  .  1,399.956  1899  .  2.067.840  1906    8.948,834  1913  14.903.032 

1893  2.071. 151  1900  3.327.707  1907  9.535.407  19  I 

1894  1.870.958  1901  4.594.523  1908  .   8.231,538  1915 

1895  1.560.984  1902  5,025,903  ;I909  9,461,877  1916   '23,000,000 
*  estimated. 

The  wcii,  of  the  British-America  Co.  will  he  undoubt- 
edly "f  -feat    importance  and   will   he  directed   by    E.    I'. 
Mathewson,  one  of  the  leading  metal! 
tinent,  who  ]•  ■  Coppei    Mining 

Co.  to  associate  himself  with  this  new  undertaking. 

The  I:  ■  r  of  nickel  in  tie 

is  the   lutein,,  i     .,  which  does  it<  refining 

in   New  Jersey,  hut   smelts  matte  at  Sudbury,  through 
the  i  ianadiac  Copper  <'"..  which  it  control-.     ' 
poration  is  the  Mond  Nickel  Co.,  of  Great  Britain,  the 
head  of  which  is  Sir  Alfred  Mond.      !  any  also 

smelt-  i1  I  Ont, 

is  refined  at  Clydach,  W  . 

in    till  I.     The    i  I    Nickel   Co. 

practically  all  of  the  59,000,000  lb.  ah  Dinted 

d   the   Mend   company  all  of  the    1  . 

eh  of  these  cor; 
work-  by  its  own  processes,  which  have  been  evolve 
much  i  lays. 

J 
idian  Nickel  Cor' 
in   the   following  month   the   na 
British-Ameri  '  ■'  ion,  and  it- 

taking  more  definite  ("he  old  .Murray  mine  has 

I 
quality  and  extent  of  ore  much  better  than  ant' 
i  ht  up  the  nickel   '■■ 

John   I;. 

irv  land  and  ha-  the  Canadia' 
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to  the  Hybinette  process.  Tt  is  claimed  that  with  this 
process  nickel  can  be  produced  99%  pure.  The  nom- 
inal capital  of  all  the  Canadian  nickel  companies  is 
about  $100,000,000.  The  capital  of  the  International 
Nickel  Co.  is  $62,000,000,  but  of  this  only  $2,500,000  is 
in  the  Canadian  Copper  Co.  The  Mond  Nickel  Co.'s 
capital  is  £850,000,  represented  mostly  in  Great  Britain. 
The  nominal  capital  of  the  British-America  Nickel  Cor- 
poration is  $30,000,000,  but  present  developments  may 
shortly  result  in  changes  in  this  organization's  finances. 
sS 

M©Miiirag|  AS-assianira'vmsiffi  Clbips 

A  bulletin  recently  published  by  the  United  States  Bu- 
reau of  Mines  gives  an  account  of  experiments  made  to 
compare  the  recovery  of  metallic  aluminum  in  melting 
down  chips  such  as  arc  obtained  in  the  automobile  factories 
in  machining  aluminum  castings.  As  aluminum  has  sold 
at  three  times  its  normal  price  for  the  past  year,  and  as  a 
recovery  of  but  60%  of  the  metal  in  the  chips  is  common, 
and  a  90%  recovery  is  commercially  possible,  the  prevent- 
able loss  is  of  considerable  magnitude. 

The  bulletin  discusses  the  causes  of  the  high  loss  in  the 
usual  method  of  melting  chips  and  shows  that  the  difficulty 
of  getting  the  tiny  globules  of  molten  metal  resulting 
from  the  fusion  of  the  very  line  chips  to  coalesce,  when 
covered  with  a  skin  of  oxide  and  dirt,  is  apparently  the 
main  cause  for  low  recoveries.  Two  methods  of  melting 
can  be  successfully  used  hi  promote  coalescence.  In  one 
the  chips  are  kept  just  above  the  fusion  point  and  the 
globules  made  to  coalesce  by  hand  puddling,  which  breaks 
through  the  skin  and  makes  the  globules  unite.  In  this 
method  melting  is  best  done  in  an  iron  pot  heated  by  an 
oil-fired  burner. 

The  other  is  by  the  use  of  a  flux  which  melts  off  the 
skin  of  dirt  and  oxide,  producing  clean  globules  which  can 
unite.  The  flux  suggested  is  85%  common  salt,  15% 
fluorspar,  used  in  large  amount  (20  to  30%  of  the  weight 
of  the  chips)  and  mixed  with  the  chips  before  charging. 
Much  higher  temperatures  are  required  by  this  method 
than  by  the  puddling  method,  so  the  iron-pot  furnace  is 
not  practicable,  and  melting  is  best  done  in  graphite  cru- 
cibles or  in  a  reverberatory  furnace.  The  flux  method  does 
not  require  the  constant  hand  puddling  of  the  other 
method. 

Since  the  presence  of  dirt  and  oxide  causes  low  recover- 
ies, the  necessity  for  care  and  cleanliness  in  the  collection 
and  storage  of  chips  is  emphasized.  Chips  wet  with  cutting 
compound  will  oxidize  superficially  mi  storage,  but  by  dry- 
ing the  chips  by  centrifuging  this  can  be  prevented. 
Perfectly  clean  chips  can  he  melted  without  much  loss 
by  either  method,  while  very  dirty  chips  cannot  be  handled 
at  all  so  as  to  give  the  high  recoveries  of  clean  chips, 
although  the  two  methods  mentioned  gave  better  results 
on  dirty  chips  than  any  others  tried.  Care  and  cleanli- 
ness in  the  collection  of  chips  in  the  machine  shop  pro- 
ducing them  will  give  chips  from  which  a  high  percent- 
age of  metal  can  be  recovered. 


Inspection  Trip  of  Spanish  Engineers,  as  noted  in  "Revista 

Minera,"  has  for  its  object  the  study  of  progress  at  the  prin- 
cipal centers  of  the  iron  and  steel,  shipbuilding  and  electrical 
industries  of  the  United  States.  The  party,  consisting-  of 
various  experts,  engineers  and  managers  of  establishments  in 
the  Province  of  Vizcuya,  recently  sailed  for  New  York.  Among 
them  are  Don  Mariano  Zubiria  and  Don  Remigio  de  Eguren 
rnd  the  mining  engineers,  Don  Juan  Urrutia  y  Zulueta  and 
lion  Manuel  Ocharan. 


FotP©ng|Ea  Ts'Sidl©  Sim  fLeaicdl  avuadl  22iiin\<s 

Imports  of  lead  and  zinc  during  September,  1916,  are 
reported  by  the  Department  of  Commerce  as  follows: 

Articles  and  Countries  Contents,  LI). 

Lead  ore: 

Canada 204,200 

Mexico 2,516.372 

Peru 84.89  I 

Salvador 264 

Chile 1,289,920 

4,095,647 
Lead  in  base  bullion  and  bullion: 

Guatemala 30.400 

Mexico 505,732 

Peru 7,533 

543,665 
Lead,  pigs,  bars  and  old: 

England 800 

Mexico 1,778,35  3 

Barbados 2,423 

Other  British  West  Indies 283 

Danish  West  Indies 1,579 

1,783.438 

The  actual  tonnage  of  lead  ore  imported  in  September 
was  11,016. 

The  imports  of  zinc  ore  amounted  to  14,950  tons  in 
September.  The  countries  of  origin  and  the  metal  con- 
tents were  as  follows: 

Contents, 

Countries  Lb. 

Canada 849,050 

Salvador 7,677 

Mexico 7,551.560 

China 15.433 

Australia 1,495,550 

9,919,070 

Zinc  in  blocks,  pigs,  etc.,  was  imported  as  follows 
(in  pounds)  : 

Canada 1,155 

Costa  Rica 1,102 

Mexico 6,613 

Cuba 21,992 

30,862 

Imports  of  zinc  dust  in  September  amounted  to  95.5  13 
ili.  from  Japan. 

Exports  of  lead  and  zinc  during  September  were  as  fol- 
lows (in  pounds)  : 

Lead,  pig,  bars,  etc: 

Produced  from  domestic  ore 31,26i..  r.">7 

Produced  from  foreign  ore 1,444,000 

Zinc,  pigs,  bars,  etc.: 

Produced  from  domestic  ore 32.894.  269 

Produced  from  foreign  ore 1,930,000 

Zinc  plates  and  sheets 5,616,366 


tnnpy  &<o  aim 
&&  ©2°<e  Ciruaslhejr' 

By  A.  L.  H.  Street* 

In  upholding  a  judgment  denying  the  liability  of  an 
ore  company  for  fatal  injury  to  an  employee  while  at 
work  at  an  ore  crusher,  the  Utah  Supreme  Court  holds  in 
the  case  of  Virend  vs.  Utah  Ore-Sampling  Co.,  160  Pacific 
Reporter,  115,  that  decedent  must  be  deemed  to  have  as- 
sumed all  risks  of  injury  naturally  incidental  to  his  work, 
so  far  as  those  dangers  were  obvious  to  one  of  his  expe- 
rience; and  that  no  judgment  could  he  awarded  against 
I  he  employer  on  account  of  the  accident  in  the  absence  of 
proof  as  to  the  cause  thereof,  if  the  cause  was  left  as  a 
matter  of  conjecture  as  between  conditions  for  which  the 
employed  would  be  liable  and  conditions  for  which  lie 
would  not  be  legally  responsible. 


•Attorney  at  law,  829  Security  Building,  Minneapolis.  Minn. 
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i&inig'sMniese  Ores,  of  B\mRowiina 


SYNOPSIS  The  manganese  deposits  of  Buko- 
wina are  not  such  an  to  be  susceptible  of  profitable 
exploitation  in  normal  times  and  with  low-priced 
mineral.  In  the  event  of  high  prices  and  necessity, 
however,  such  as  exist  at  the  present,  these  deposits 
may  be  of  great  va  u  .     The  ores  ar,  nilled 

and  concentrated  according  to  standard  practice,' 
the  costs  of  operati  *  .  robdbilities 

for  profits. 

Toward   the  close  of  the  year  preceding  the  o 
of  the  war  some  time  was  spent   in  the  Bukowina,    \ 
tria,  visiting  the  manganese-ore  deposits  of  the   Dorna 
Vatra  district,  and  in  view  of  the  importance  of  knowl- 
edge of  these  supplies,  a  di 
interest. 

Before  the  war  broke  out,  the  world's  annual  consump- 
tion of  509?    manganes <■  was  2  to  ?':  million  tons, 

practically  all  of  which  was  produced  in  the  Caucasus, 
India  and  Brazil,  in  the  proportion  of  five,  four  and  one. 
The  closing  of  the  Dardanelles  stopped  shipments  of 
Caucasian  ore,  leaving  the  outpul  of  India  and  Brazil  al 
the  disposal  of  the  Allies  and  the  United  States;  the 
production  of  India  going  principally  to  the  Allies,  while 
the  mineral  from  South  America  was  taken  mostlj  b 
United  States.  For  1912-13  Germany  used  514,000  and 
G80,000  tons  of  manganese  ore  respi  1  tivel  ,  coming  from 
Russia,  India,  Brazil  and  Spain.  In  1912  Germany  pro- 
duced 17,000,000  tons,  and  in  1913  L8,000,000  ions  of 
steel.  At  the  present  time  her  output  of  steel  is  esti- 
mated at  about  15,000,000  tons  per  annum.  A  part  of 
the  manganese-ore  imports^  probably  ".'•">',  of  the 
was  used  for  the  production  of  ferromanganese  for  export. 

In  1911  Austria  imported  78.7 '.'<)  tons  of  manganese  ore. 
of  which  52,143  tons  came  from  Russia.  This  empire  will 
probably  be  producing  steel  now  .11  the  same  rate  as  in 
1911,  say  about  '.'11.  million  tons  per  annum.  The  block- 
ade of  the  Central  Powers  and  the  cutting  of  railway  com- 
munication between  Russia  and  Austria  now  prevenl  the 
importation  of  manganese  ore  suitable  for  ferromanganese 
production  from  the  usual  sources  of  supply. 

German  and  Austrian  Manganese  Pk ction 

Before  the  high-grade  ores  from  Russia,  India  and  Bra- 
zil were  placed  on  the  market,  a  number  of  manganese- 
ore  deposits  were  worked  in  Germany,  but  during  reeenl 
years  they  could  not,  bj  reason  of  their  pockety  chain,  ter. 
compete  in  price  with  the  imported  ores,  and  at  thi 
the  war  broke  out  their  production  was  negligible.  There 
are,  however,  a  number  of  manganiferous  iron-ore  deposits 
in  Germany,  the  mineral   I  rom   «i  b 

the  manufacture  of  spiegeleisen.     During  191]  the  total 
production  of  these  deposits   amounted   to  more  than   3 
million   tons,  containing    up   to   '.'"',    of   manganesi 
which,  however,  only  300,000  tons  had  contenl 
and  over,  the  greater  pa  im  "'  to  1'.",'  of  man- 

ganese. 

As  in  Germany,  and  1  reason,  the 

production  of  manganese  ores  in  Austria-Hungan 

•Excerpt    from    an    article    by    Herbert    K  ■  silted 

at  the  annual  meeting  of  the   lion  and  Steel  Institute,    I. 
September,  191  • 


pul,- 

i"    tha  been    found 

I 
Bohemia  at   Platti  n,  I 
al   K 

ind   Derazevic,  nea     • 

Bosnia  and    II 
Hungary,  I.;.::;;  tons. 

SlTl    ITION    01      i  in      I  i 

the  Carpathian    Mountains    in    the    neighbor! I   of   the 

ma.  a  watering  place  near  the  frontiei 
Roumania.    The  pun.  ipal  di 
iiit/.a.  is  3  km.  to  the  southeast  of  the  villa 
Jai  obeni,  and  the  othe  importance,  known  as 

Orata,  Oitza,  Cilibaba,  Putchos  and  Valaputna,  occur  to 
the  north  of  Jacobeni :  whili  and 

Sara   Dorna   lie  in  a   southerlj   direction,  near  the 
maniai  The  disti  i  d  and  mountain- 

varying  in   altitui  i.  and    1,300  in. 

The  ..-iv  communication  is  n 

tained  to  the  Austrian  steel  works  bj  a  standard-gage  line 
running  from  Dorna  Vatra  to  Hatna,  where  it  joins  the 
main  line  between   Len 

The  climati  during  the 

winter,  w  hii  lecember  to  earl)   M 

n  OCCURR] 

Infoi  mal  South  Bukow  ina 

was  first  published  by  A.  Alth,  in  an  article  in  von  I. 
ard's  "Jahrbuch  fiir  Mil  in  is  is.  while  later.  I-'. 

I  erals  of  the  state,  which 

was  printed  at  Czernowitz  in  1854.     In  that  year  B.  ' 
visited   the  district   with   Manz,  and  afterward   wrote  a 
paper  on  i  South   Bukowina.     In   1--; <• 

B.  \\  all.  r  wrote  on  th  jecl   in  the  "Jahrbuch 

der  K.K.  i gischen  Reichsanstalt,"  and  about  the  - 

1 1.  M.  Paul  ]  _  cal  map  of  Bukowina. 

The  manganese  and  iron  ore  are  shown  on  I 
map  of  Paul  as  extending  o  of  30  km.  along 

the  sides  of  the  Bistritz  Valli  irec- 

tion  from  Barlibaba  to  Sara  Dorna  on  the  Roumanian 
frontier.    The  most  important  strata  in  the  dial 

talline  metamorphic  rocks,  which  included  hornblende 
mated  upper  mil  o  dis- 

r  mica  schists  to  the  north- 
east, which  artzite  and  chlorite  members.  To 
the  west  wei  Lower  Tria-  and  l 

In  the  uj 
a  sir  urred,  whi<  h  in  p 

cropped  on  the  thinks  of  the  mount 
across  then  ,  .in  many  p] 

up  to  a  niaxiinur 
100  m.  in  length  and   In  m.  in  width,  containii  .: 
of  manganese  and   iron,  which   had   attained 
development  on  I 
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wall  which,  from  its  impervious  character,  had  kept  the 
meteoric  waters  in  the  siliceous  schist. 

In  the  center  of  the  mauganiferous  zone  and  3  km.  from 
Jacobeni  were  the  principal  deposits  of  Arschitza  and  Ar- 
gestru.  At  these  places  three  principal  lenses  of  ore  had 
been  developed,  which  had  a  northwest  strike  and  at  the 
surface  appeared  to  he  closely  associated,  but  in  depth 
became  thinner  and  spread  out  in  fan  shape.  The  middle 
lens  had  an  inclination  of  30°,  while  the  others  dipped 
from  40°  to  50°.  On  the  west  side  of  the  Argestru  Valley, 
evidence  of  a  fourth  lens  was  visible,  which  showed  mica 
schists  at  both  the  fool  and  the  hanging  wall. 

The  Akschitza   Deposits 

At  the  Tercsia  quarry,  to  the  southeast  of  Dorna  Vatra, 
a  large  lenticular  mass  of  ore,  which  at  the  surface  was  150 
m.  in  length  and  30  ni.  in  thickness,  had  been  quarried. 
The  dip  of  the  orebody  was  about  20°  in  its  strike  south- 
east. It  rested  on  the  mica  schist  at  Arschitza.  At  Bosch, 
Sara  Dorna  and  Valaputna.  deposits  of  a  similar  character 
occurred  and  were  examined,  but  in  each  ease  the  work 
carried  out  was  limited  in  extent,  and  little  information 
regarding  their  geological  characteristics  was  available. 

At  Arschitza,  a  large  quarry  had  been  made  at  the  sum- 
mit of  a  hill  and  iron  and  manganese  ore  were  being  ex- 
cavated— the  first,  it  was  said,  to  supply  the  blast  furnace 
at  Jacobeni,  and  the  second  for  export.  It  follows,  there- 
fore, that  only  the  most  siliceous  parts  of  the  orebody 
were  visible  at  the  surface,  but  it  was  possible  to  see  the 
segregated  masses  and  small  lenses  of  manganese  and  iron 
ores  in  the  open  working. 

With  regard  to  these  deposits  Reck,  quoting  Cotta  ami 
Walter,  says : 

The  Arschitza  deposit  is  40  m.  thick,  being  inclosed  in  mica 
schists  that  are  either  horizontal  or  dip  northeast  at  30°. 
Directly  beneath  is  a  bed  of  siliceous  schist  6  to  20  m. 
thick,  lying  upon  a  hornblende-mica  schist.  Above  the  ore 
is  a  much-decomposed  brownish-yellow  hornblende  schist. 
The  ore  deposit  consists  of  a  mixture  of  pyrolusite,  some  haus- 
mannite,  brown  hematite  and  quartz.  This  mass  shows  dis- 
tinct bedding  even  when  decomposed,  and  in  places  its 
primary  composition  is  disclosed,  especially  at  another  mine, 
the  Oitza,  near  the  Transylvania  boundary.  The  deposit  is 
in  such  cases  seen  to  be  built  up  of  beds  from  0.1  to  2  m. 
thick  of  manganese  silicate  of  grayish-green  to  flesh  color 
and  with  interspersed  portions  of  rose  colored  manganese  spar 
and  quartz  and  layers  of  a  yellowish-green  mica-hornblende 
schist.  The  transformation  of  the  rhodonite  into  the  more 
highly  oxidized  manganese  ores  and  into  quartz  is  traceable 
step  by  step  through  every  gradation,  the  alteration  starting 
along  cracks  and  Assures.  The  hornblende  schist  when  de- 
composed provides  the   intermingled  brown   hematite. 

I'.\  reason  of  the  irregular  occurrence  of  the  merchant- 
able mineral  in  the  orebody  and  the  large  amount  of  low- 
grade  ore,  it  had  been  found  in  practice  that  an  average 
of  50^  of  the  poor  mineral  was  left  in  pillars  in  the 
stopes,  while  of  the  remainder,  hall'  was  packed  in  the 
stopes,  leaving  only  25%  of  the  total  orebody  available 
for  the  dressing  plant.  The  specific  weight  of  first-quality 
washed  ore  was  found  to  be  4.20,  while  that  of  the  man- 
ganese waste  was  2.81. 

Deducting  the  consumption  of  the  deposits  necessary 
to  produce  200,000  tons  of  mineral  already  excavated  and 
assuming  only  25%  of  that  remaining  as  merchantable 
ore,  calculations  showed  that  over  150,000  tons  of  min- 
eral could  be  mined  from  the  lenses  above  No.  1  level, 
a  quantity  which  would  guarantee  an  output  of  50,000 
tons  per  annum  for  three  years,  while  further  quantities 
both  of  the  oxide  and  carbonate  ore  would  no  doubt  be 
proved  at  lower  levels. 


As  with  most  mineral  deposits,  the  exploitation  of  the 
Arschitza  and  Teresia  properties  began  by  open  working. 
The  irregular  dissemination  of  the  merchantable  ore  in 
the  siliceous  schist  made  it  necessary,  however,  to  remove 
;:  large  amount  of  sterile  material,  and  consequently  quar- 
rying gave  place  at  no  great  depth  to  mining  proper  at 
the  Arschitza  mine.  This  was  carried  out  for  some  time 
by  making  narrow  crosscuts  from  the  surface  to  the  ore- 
body  ami  extracting  the  mineral  without  any  prearranged 
plan  or  regular  filling. 

Later,  the  form  of  overhand  stoping  in  use  in  1913 
was  introduced.  Crosscuts  were  driven  into  the  mountain 
side  at  vertical  intervals  up  to  30  m.,  but  in  practice  this 
distance  was  found  too  great,  and  in  several  places  sub- 
levels  had  been  made  to  facilitate  the  breaking  of  the 
ore.  Probably  owing  to  the  irregular  shape  of  the  ore- 
bodies,  the  main  roads  along  the  strike  and  across  them 
to  the  foot  wall  were  very  sinuous,  which  increased  the 
cost  of  mining  and  made  transit  for  men  and  materials 
difficult. 

The  ore  was  extracted  by  making  rooms  to  a  height  of 
2y2  m.  from  the  crosscuts  in  the  parts  of  the  orebody 
cqntaining  merchantable  ore.  As  the  extraction  progressed, 
these  were  filled  with  the  ferruginous  low-grade  ore  found 
with  merchantable  mineral.  The  timber  used  was  spruce, 
with  which  the  surrounding  country  was  covered,  and 
while  not  of  great  strength,  it  was  easily  obtained,  straight 
and  cheap. 

When  the  material  on  the  level  of  the  drift  was  ex- 
tracted, a  rise  was  built  through  the  filling  and  another 
slice  of  the  orebody  was  taken  out  in  the  same  manner  as 
below.  Owing  to  the  irregular  occurrence  of  the  mer- 
chantable mineral  in  the  orebody,  good  judgment  was  re- 
quired in  locating  it  and  determining  where  the  pillars  of 
poor  ground  should  be  left.  In  some  places  the  good 
mineral  was  so  plentiful  that  filling  was  introduced  from 
other  parts  of  the  mine.  The  mineral  was  dropped  into 
hoppers,  in  the  stopes,  which  were  fitted  with  doors. 
Thence  it  was  fed  into  trucks  and  trammed  to  the  surface. 

During  the  day-shift  the  ore  was  broken  by  hand  drill- 
ing, but  at  night  current  was  supplied  from  the  central 
station  at  Jacobeni.  which  drove  two  electric  percussion 
drills  and  a  single-stage  compressor  which  operated  sev- 
eral jackhamers.  The  electrically  operated  drills  were 
used  for  main  roads,  and  the  jackhamers  operated  in  the 

slopes. 

At  the  surface  the  mineral  was  discharged  into  piles  that 
were  picked  over  by  girls  to  separate  the  type  known  as 
"stufen,"  which  was  sold  to  glass  and  chemical  works, 
and  a  proportion  of  the  better  quality  ore.  which  was 
disposed  of  without  further  treatment.  The  peroxide  ore 
amounted  to  1%.  and  the  raw  mineral  to  '.>',  of  the  total 
output,  the  remaining  90%  going  direct  to  the  dressing 
plant. 

The  Mining  Costs 

According  to  the  official  figures  provided  by  the  man- 
agement, the  average  cost  of  mining  the  ore  for  the  seven 
years  before  1913  had  been  9.4  kr.  per  ton  (about  is. 
10d.),  but  this  figure  would  no  doubt  be  reduced  if  the 
mine  were  operated  on  a  larger  scale.  The  ore  was  car- 
ried from  the  mine  over  light  railways  to  the  dressing 
plant.  It  was  proposed  to  establish  an  aerial  ropeway  for 
this  work,  which  would  be  more  efficient  and  transport  the 
mineral  at  a  cost,  including  depreciation,  of  0.8  kr.  (about 
8d.)  per  ton. 
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The  dressing  plant  was  aboul    l>,    km.   aorth  of 
Jacobeni  railway  station  and  oeai  I  from 

which  it  took  the  water  for  power  purposes.  The  plant 
was  j mi  in  operation  in  L902.  When  constructed,  it  was 
in  three  sections,  lint  onlj  two  of  them  were  in  use  in 
1913,  the  !i i-t  being  adapted  Eor  the  small  ore  and  the 
second  Eor  the  lumpy  material. 

In  the  firs!   section  of  the   plant   all   the  mineral   was 
passed   through   chilled    rolls,   whii  o   a    double 

trommel  with  L- and  8-mm.  openings.    The  mineral  pass- 
ing tli rough  the  smaller  holes  went  directlj  to  the  - 
pits,  where  it  was  accumulated  as  i  mud,  while 

the  +8-111111.  ore  passed  to  the  bool  of  an  elevator,  which 
took  it  to  a  second  set  of  rolls  before  being  sized  with  the 
— 8-inm.  stuff  in  five  trommels  of  ".'-  to  12-mm.  open 

In  the  second  seel ion  th e  was  iir-i   passed  throu 

trommel  from  which  the  4-24-mm.  material  wen!  thn 
chilled  rolls  and  discharged  into  a  which 

elevated   it  to  a   point   where  it  joined   the   rest  of  thi 
from   the  first   trommel.     This   was   afterward    sized    in 
four  trommels,  and  the  -|-18-mm.  ore   was  trammi 
the  elevator  of  the  first  section  of  the  plant,  where  it  was 
passed  through  the  second  se1  of  chilled  rolls  and   - 
quently  sized  at  that  end  of  the  plant. 

Alter  being  sized,  the  mineral  was  discharged  into  trol- 
leys of  800-kg.  capacity,  which  were  carried  by  an  elec- 
trically operated  lift  to  the  upper  story,  where  the  mineral 
was  distributed  to  the  pockets  of  the  different  jigs  below. 
These  were  20  in  number,  two  of  each  size  from  '.'  to  12 
mm.,  and  four  each  for  the  L5-  and  18-mm.  stuff.  1 
were  of  the  two-compartment  type  and  gave  a  first  and 
second  product,  and  tailings  that  were  known  and  sold  as 
manganese  waste. 

The  official  returns  of  the  plant  showed  an  average  out- 
put per  day  of  42  tons  of  washed  ore.  [5  tons  of  mangan- 
ese waste,  23  tons  of  manganese  mud  and  I11  tons  o 
tailings  going  to  the  river — a  total  of  120  tons  per  day. 
The  average  of  the  different  official  analyses  of  the  min- 
eral produced  at  the  mine  showed  in  the  dry  ore  : 
manganese  and  o.:;i\  phosphorus.  The  accompanying 
table  shows  the  analysis  of  the  plant  output  : 

ANALYSIS  (IF  PLANT  "I    I  Pi 

. Washed  Ore ■ 

First  Second 

Grade,  Grade,  Ivi  i  ige  Waste,  Mud, 

Manganese.  44"80  4l'  90  4J   90  27  90  28   JO 

Iron  II    70  12   24  12  06  17  04  12    12 

',!,:',    :::      Ho        sos        720       2030       2910 

Ph0°uTh0r".  .  0   365  0  430  0   41  0   534  0   390 

From  the  particulars  of  the  output  of  the  plain 
analyses  of  the  different  qualities  of  ore,  it  was  clear  that 

17.5%   of  the  total  output   known  as   manganese 
contained  only  28< ,    n  od  upward  of  20' 

ilica,  compared   with  the  ;   or  8$    in  the  washed  ore.  and 
was  consequently  sold  at  a  low  rate.      \  iraina- 

tioii  of  this  material  suggi  -ted  the  idea  of  subjecting  it  to 
further  treatment  in  order,  if  possible,  to  produce  a  third 
-lade  of  washed  ore  and  tailings  lower  in  man-, 
result  of  a  test  made  along  these  lines,  with  ma 
taining  25.8%  manganese  and  32.9$    silica    reduced   to 
I.  M.  M.   +5-  and  10-  ■''    wm,('  ''.v 

hand  separation  339?  of  the  total  v  4.6' !   man- 

ganese and  17.!)%  silica,  by  panning  the  1.  M.   M. 
mesh  mineral,  only   13.15%   was   separated,   which 
36.16%  manganese.    This  unsatisfactorj  result  was  due  to 
the  slight  difference  in  the  specific  weight  of  the  constitu- 
ent pieces  of  the  waste,  which  varied  between  2.63  and 


i \a  mi  notion  of  t 

to  1912  inclusive,  the  .  - 

have  averaged  1.5     r.,  or  I-.  3d., 

ore. 

The  .  ■ 

I    10s.     9d.  I      pel'     loll.  I 

- 

The  Witko  I   0.,  which,  with  the   Kraina    In 

Austrian  n 

i  he  t  .  on  a 

16    am!    l!i-    latti - 

phosphorus  penalty   in  both  i 

and    I  inese  mud.  which 

it  worked  up  a    if     I       -    •  with 

burnt  pyrites  and  bot-b  Uberl 

llahn    Co.    took    I 

in  the  manufactu  pig  iron.     The  i, 

lor    the    mud    was   '.'S',     and    for    the    r.c  nan- 

ganese  with  a  phosphorus  pens 

Glass   works  and  chemical   works 
or-,  that  for  the  formei  being  on  a  65  and  for  the 
on  a  70  t"  '.'■',   manganese-peroxide  basis.    The  diffi 
(jiialii  i  at  Jacobeni  th-  follow  ing 

per  ton:  Washed  or-,  L9.90  to  23.60  kr.  •  manganese 
waste,  5.50  to  5.80  kr.;  manganese  mud.  "■  kr.;  selected 
crude  me.    i  i. on     ,-. ;  it    glass  works,  30  kr. ; 

and  pi 

amount  per  t 'ealized  at  that  time  was  10.9  kr..  o 

Id.,  which  compared  with  the  cost  of  10s.  9d.  showed  a 
ton. 

The   railway    rates   from  Jacobeni   to   the  -ted    « 
ranged  from  1 ). :  1  Is.  6d.  to  15s.  8d.  i  pi 

The  selling  price  of  manganese  ore  in  1913  was  below  the 
average,  so  it   is  hat   with   h  -  and 

more  energetic  development  of  th'  i  d  he 

made  remunerative  even  in  peace  time-.  With  the  enhanced 
prices  that  must  obtain  in  Austria  undi  . mil- 

lions, the  property  would  without  i 

and  valuabli 
h\   tli-  Russian  troops  at  tin 

sl,|,|,|\  can      i  --■'  I"'  considered  availab 

Cet         i ' 

Reclaaffinnir&j™  Ziirac  from 
(Galvasaazeol  Uroira 

i  Willow   S 
Trenton,  V  J.,  anized  iron 

scrap  by  a  process  invi 
nature  of  which  '   lu" 

of    til' 

d  in  the  foi 

eialh  Iphia  by  .1.  Richards,  n  d  the 

zinc  '  '  lllo~ 

ition,  which 

■ 
zinc  i 

rom  which  magnesia  ma 
\ 

belle, 

hemistry  in  this. 
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After  precipitating  the  zinc  and  filtering  off  the  solution 
of  magnesium  chloride,  the  specific  gravity  of  the  latter  is 
Dot  more  than  30°  Be.  The  solution  is  boiled  down  so  as 
to  get  MgC'L,  -f  6H20.  That  salt  is  heated  in  a  furnace 
to  L65°  (probably  centigrade),  at  which  temperature  it  is 
decomposed  into  HC1  and  MgO.  This  decomposition 
progresses  up  to  250°,  when  steam  is  injected  into  the 
mixture,  which  contains  a  large  proportion  of  oxychloride. 
The  temperature  is  then  gradually  raised  to  550-600°. 
There  is  then  evolved  under  the  action  of  air  and  steam, 
which,  however,  must  be  suitably  regulated,  a  mixture  of 
chlorine  and  hydrochloric,  acid,  which  are  condensed 
together  in  suitable  apparatus.  This  chlorinated  hydro- 
chloric acid  serves  for  dissolving  a  fresh  lot  of  zinc,  while 
the  residual  magnesia  is  used  for  its  precipitation  as  oxide. 

It  would  be  interesting  to  have  some  working  details  of 
this  process.  To  what  extent,  if  any.  is  the  precipitated 
zinc  oxide  contaminated  by  oxychloride?  What  are  the 
losses  of  chlorhydric  acid  and  magnesia? 

13>w±i?yte&  aiad  Sftsroimilii^jm  ana  B<9Il5 

The  report  on  barytes  and  strontium  in  1915,  prepared 
by  James  M.  Hill,  of  the  United  States  Geological  Sur- 
vey, is  unusually  complete.  In  addition  to  the  usual 
statistics  on  production,  etc.,  the  methods  of  mining  and 
preparation  for  market  are  described,  as  well  as  the  geo- 
logical and  commercial  features  of  the  principal  known 
deposits  in  the  different  states.  There  is  also  a  map 
showing  the  locations  of  deposits  of  barytes  and  strontium 
ore  and  works  manufacturing  barium  products.  Lists  are 
given  with  names  and  addresses  of  companies,  firms  ami 
individuals  who  are  able  to  supply  crude  barytes:  those 
who  manufacture  ground  barytes;  those  who  manufacture 
lithopone  (approximately  70%  barium  sulphate,  25  to 
29%  zinc  sulphide  and  1  to  5%  zinc  oxide;  made  by  mix- 
ing hot  solutions  of  barium  sulphide  and  zinc  sulphate)  ; 
and  those  who  manufacture  various  barium  chemicals, 
such  as  the  binoxide  or  peroxide  (Ba02,  used  by  some 
manufacturers  in  the  preparation  of  oxygen  and  of  hydro- 
gen peroxide),  carbonate,  chloride,  hydroxide,  nitrate 
and  sulphate  (artificially  produced  and  known  as  "blanc- 
fixe"  or  "blanc-fix,"  for  use  as  a  finer  pigment  than  ground 
barytes).  Crude  barium  sulphide,  or  "black  ash,"  is 
sold  to  many  makers  of  lithophone,  etc..  who  are  not 
equipped  to  roast  barytes. 

The  high  freight  rates  from  the  Central  and  Southern 
States  to  the  principal  markets  gave  European  barytes 
an  advantage:  but  the  demand  in  the  latter  part  of  191-1 
stimulated  domestic  production. 

The  marketed  output  of  crude  barytes  in  1915  is  re- 
ported in  short  tons  as:  Georgia,  31,027  :  Kentucky. 
7,753;  Missouri,  39,113;  Tennessee,  25,01-1;  and  other 
states.  5,580.  For  the  two  preceding  years  only  the 
Missouri  ami  Tennessee  production  was  reported  separ- 
ately, being  33,317  ami  10,113  tons  respectively  in  1914 
and  31,131  and  2,098  tons  in  1913.  The  total  marketed 
production  was  108,547  tons,  as  compared  with  52,747 
in  1914  and  45,298  in  1913;  the  average  prices  per  ton, 
f.o.b.  cars  at  points  of  production,  were  $3.51,  $2.95  and 
$3.45,  for  the  corresponding  years.  The  apparent  stocks 
of  crude  barytes  held  at  the  mines  at  the  end  of  December, 
1915,  were  9,676  ton-.  Of  these  6,500  tons  were  held 
in  Tennessee,  2,500  in  Georgia  and  the  remainder  scat- 
tered in  small  quantities  in  Alabama,  Alaska,  California.' 
North   Carolina.    South    Carolina    and    Virginia. 


According  to  figures  compiled  by  the  Department  of 
Commerce,  2,504  short  tons  of  unmanufactured  barytes 
(presumably  crude  ore)  were  imported  in  1915.  The 
imports  for  the  years  immediately  preceding  were,  re- 
spectively,  24,423  tons.  35,840  tons.  26,186  tons  and  20,- 
214  tons.  The  average  of  the  reported  values  is  $1.85 
per  short  ton.  presumably  at  mines  where  produced. 

The  figures  reported  for  apparent  consumption  of  crude 
barytes  are  obtained  by  adding  the  marketed  production 
and  the  imports.  Of  the  marketed  production,  approxi- 
mately 50^?  was  used  by  grinders,  !*•'<'  by  manufacturers 
of  lithopone  and   lor;    by  makers  of  barium   chemicals. 

m 
Zantac  Miin\Hir&g»  Meaiif  I£diw-ii&2'dls!,  H„  Y. 

In  a  recent  article  published  in  Economic  Geology, 
David  H.  Newland1  describes  a  new  zinc-producing  dis- 
trict near  Edwards.  St.  Lawrence  County.  N.  Y.  The 
existence  of  zinc  ores  in  Edwards  township  has  been 
known  since  the  early  part  of  the  last  century,  some  of 
the  localities  being  mentioned  by  Ebenezer  Emmons  in 
his  preliminary  report  on  the  geology  of  the  second  dis- 
trict of  New  York,  published  in  1838.  No  work  of 
consequence  was  done,  however,  until  the  Northern  Ore 
Co.  started  to  prospect  the  orebody  now  being  exploited. 

Development  work  has  been  in  progress  for  some  time. 
but  the  first  ore  shipments  on  a  commercial  scale  were 
made  in  1915.  The  output  thus  far  has  been  from  a 
single,  mine,  situated  just  outside  of  Edwards  village, 
on  the  road  to  Trout  Lake.  The  deposit  is  opened  by 
an  incline  to  a  depth  of  525  ft.,  the  dip  ranging  from 
25  to  60°.  A  series  of  levels,  at  intervals  of  100  ft. 
or  less,  follow  the  ore  to  a  maximum  distance  of  about 
(iOO  ft.  A  second  orebody  on  the  hanging-wall  side  ap- 
pears at  the  surface.  At  different  levels  this  lias  been 
reached  by  crosscuts  and  drifted  on  to  a  maximum  dis- 
tance of  250  ft.  Another  shaft  had  been  sunk  on  a 
third  body  800  ft.  away,  but  at  the  time  of  the  inspec- 
tion in  the  summer  of  1915  no  ore  had  been  produced 
from  this  source. 

The  Edwards  district  is  known  as  a  producer  of  fibrous 
talc  used  extensively  in  the  paper  industry.  In  Ed- 
wards township  and  in  Fowler  township  (adjoining  it 
on  the  west)  are  several  places  where  talc  and  blende 
deposits  occur:  both  lying  within  the  same  belt  of  crys- 
talline limestones  and  in  places  closely  associated  with 
each  other,  as  is  the  case  near  Sylvia  Lake,  smith  of  the 
village  of  Fowler. 

The  zinc  outcrops  occur  mainly  along  the  contact  of 
Precambrian  limestones  of  the  Grenville  series  and  the 
bordering  granites  and  schists.  The  prevailing  shape  of 
the  orebodies  is  lenticular,  appearing  on  the  surface  as 
bands  or  stripes  of  ore  in  the  limestone  and  thinning  out 
at  either  extremity,  sometimes  with  a  rounded  outline 
and  occasionally  without  any  regular  form. 

At  the  main  shaft  of  the  Northern  Ore  Co.  the  ore 
outcrops  on  the  eastern  side  of  a  low  limestone  ridge 
as  a  solid  hand  of  mixed  blende  and  pyrite,  with  well- 
defined  parallel  walls.  At  the  surface  the  ore  is  1  ft. 
thick,  and  it  increases  to  a  maximum  of  1  I  ft.  on  the 
200-ft.  level,  below  which  it  thins  down,  hut  still  per- 
sists at  the  500-ft.  level.  As  a  rule  the  walls  are  sharply 
defined  and  on  one  wall,  at  least,  tin1  ore  always  breaks 
cleanly  from  the  limestone. 
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At  the  north  shaft   the  deposil   consists  of  a  z I 

limestone   heavily   charged    with    serpentine.     It    carries 
blende  and  pyrite  in   bunches  and  disseminated  gra 
in  a  gangue  that  is  largel)  serpentine.     The  zone  is  ir- 
regular and  in  the  widest   parts  is  al t    l">   ft.  across. 

Though  somewhat  brecciated  at  the  surface,  the  deposit 
seems  to  have  the  form  of  a  shoot.  Some  movemenl 
of  the  mass  is  indicated  bj  slickensides.  A  deposit  of 
similar  nature  exist-  at  the  property  of  the  Dominion 
company  near  Sylvia  Lake.  It  was  opened  years  ago 
for  iron  ore,  existing  as  a  hematite  cap  to  the  sulphides 
found  less  than    100   ft.   From   the   surfaci 

Must  of  the  blende  oi  the  Edwards  district  is  the  dark 
variety  known  as  "black  jack."  In  occasional  outcrops 
a  lighter  brownish-yellow  variety  is  found,  free  of  iron. 
In  the  darker  ores  pyrite  always  imurs  and  necessil 

milling  treatment,  even  where  the  percen  i I    :inc  is 

high.  The  pyrite  is  scattered  through  the  ores  in  round- 
ish particles  of  uniform  size,  usually  similar  to  those  of 
the  blende,  and  ranges  from  a  few  per  cent,  to  one-third 
or  one-half  of  the  total  mass.  Galena  occurs  to  the  ex- 
tent of  a  fraction  of  L%,  bui  is  seldom  visible  in  speci- 
mens; 'nit  at  the  north  shaft  a  few  pieces  of  ore  showed 
cleavages  of  galena  an  inch  or  so  across.  On  the  Balmat 
vein  near  Sylvia  Lake  pan  of  the  ore  is  mixed  blende, 
pyrite  and  galena,  with  quite  as  much  lead  as  zinc.  This 
deposit  was  worked  in  a  small  way  about  75  years  ago, 
presumably  for  the  silver  which  the  galena  carries;  but 
the  ore  was  apparently  too  complex  for  successful  treat- 
ment. 

A  selected  specimen  of  zinc  ore  from  the  deposit  of 
the  Northern  Ore  Co.  showed  on  i  nalysis:  SiO..  5.69^  . 
Al..<>,  0.36%,  CaO  L.45%,  MgO  0.61%,  BaO  L.46%, 
Zn  51.43%,  Fe  5.80%,  S  30.86%.  The  CO,,  11,<>.  I'd 
and  Mn  were  not  determined,  but  were  present  in  amounts 
of  less  than  ] '  <    each. 

v 

O^Eaainraiftniradl  a  Deep  Well  ft© 
HuactresiS©  ftlhe  Flow 

By.  G.   K.  Arm  rsok 

The  dynamiting  of  an  oil  or  gas  well  is  no  rare  oi  cur- 
rence,  but  the  "shooting"  of  a  water  well  near  Kennett 
Square,  Perm.,  was  the  rather  unusual  performance  of  the 
American  Glycerin  Co.  a  short  time  ago.  The  well,  which 
was  600  ft.  deep,  started  at  the  top  of  a  bill  with  an  eleva- 
tion of  about  460  ft.  above  sea  level.  Alter  drilling 
through  84  ft.  of  stiff  clay  and  hardpan,  solid  reek  was 
encountered  with  successive  strata  as  follows: 


SCCC1  SSP  B'S F  SOLID   ROCK 


Sand  rock 

Flint  rock 

Blue  granite 

White  quartz.  - 

Gray  granite 

Blue  granite. 

Gray     graniti       with 


t  i 

121   II  Blue  granite  broken 

90  0  Gray  granite  with  green 
17.5        pel 

1.2  Gi 

47  8  Blue  granite. 

17    5  Gray  granite    


10   0 


Total. 


10  0 

2  0 
40  0 

3  0 
72  0 
84  0 

516.0 


Aii  8-in.  steel  casing  was  sunk  to  solid  rock  and  thor- 
oughly grouted  to  exclude  all  surface  drainage,  as  it  was 
especially  desirous  to  obtain  all  the  supply  from  ground- 
water sources.  The  hole  through  the  fork  was  6  in. 
diameter.  The  nature  of  the  rock,  as  shown  by  the 
going  record,  gave  little  indication  of  water-bearing  quali- 
ties, although  numerous  crevices  were  encountered. 

•Civil   engineer,   Kennett   Square,   Penn. 


■ 

ndicatcd  a  Hi 
per  mm.,  a  supply  entirely  too  small.    Tl     ■ 
raping  equipim  n<  and   upkeep  ma<  i 
well  impracticable,  so  it  quan- 

tity of  nitroglycerin   in  the  well   with  the  hop.-  that   it 
water-bearing  stratum. 
From  all  indications  il  seemed  probable  that  thi 
then  -u|.|.l\  ing  the  well 

Just    belov  the  well   was  bridged,  which   was 

ed  by  rolling  a  piece  of  stiff  wire  into  a  ball  a 
little  larger  than  the  b  well,  forcing  this  ball 

to  the  desired  depth,  and  then  introdm  ii  until 

a  solid  bridge  was  formed  just  below  the  level  at  which  it 
was  desired  to  set  oil'  the  i  ha  solidi- 


iTINI ;   Tin:   WELL 


vcerin.  which  is  comnionh    used  for  si ting 

oil  well-,  was  used  in  the  charge,  which  consisted  of  190 

I    in    tin   tul  i 
diameter  and  ">  ft.  long.    These  tubes  were  then  placed  in 
the  well  one  above  another,  and  the  whole  was  discharged 
pping  a  jack  squib  down  the  well. 
l  shows  what   happened.     An   immense 

column  o     •  iti  r  500  ft.  bigh  was  blown  from  the 
wing  the  shot  the  well  was  again  tested.     Th  - 
e  had  been  a  material   incr    si 
flow  of  water.     'I 
sewn  hours  pumped  iii  that  time  about  10,000 

f  pumping,  the  water  « 
in":  at  the  same  rate  as 
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TracEs.  Slhiifftes' 


By  L.  A.  Rossman* 


The  largest  stripping  contract  now  in  progress  on  the 
Mesabi  Range  is  at  the  Hill  Annex  mine  at  Gilbert,  Minn. 
This  property  is  being  opened  up  by  the  Greal  Northern 
Iron  Ore  Properties,  and  the  overburden  is  being  stripped 
on  contract  by  A.  Guthrie  &  Co.,  of  St.  Paul,  Minn.  The 
present  contract  calls  for  the  removal  of  8,500,000  eu.yd., 
and  even  this  amount  may  be' increased. 

Where  so  much  material  is  to  be  removed,  the  problem 
of  dumps  is  a  serious  one.  The  dumps  at  this  property 
now  extend  three  or  four  miles  in  length  and  are  of 
varying  width.  This  necessitates  a  constant  shifting  of 
tracks  to  the  edge  of  the  dump.  This  shifting  was 
formerly  done  by  hand,  but  a  machine  has  been  devised 
and  is   now   doing   the   work    for   the   Guthrie   company. 


TRACK   SHIFTER   FOR   STRIPPING   OPERATIONS 

This  machine  is  the  resull  of  several  years  of  experimenta- 
tion, as  the  contractors  started  to  work  on  it  several  years 
ago  when  engaged  in  railroad  operations  in  the  West.  A 
number  of  types  were  evolved,  but  the  present  one  has 
given  the  best  satisfaction.  The  contrivance  resembles  a 
wrecker  in  its  general  appearance.  There  is  a  boom  about 
40  ft.  in  length,  and  a  wire  rope  which  is  attached  through 
it-  pulleys  is  fastened  to  the  track  for  the  purpose  of 
lifting  it  up.  On  a  level  with  the  base  of  the  machine  is 
a  side  boom  by  which  the  track  may  be  pulled  sideways 
if  desired.  The  operation  is  to  attach  the  rope  from  both 
booms.  The  regular  boom  lifts  to  the  required  height, 
while  the  side  boom  is  used  to  swing  the  track  over  to  the 
ed  place.  There  is  one  hoist  of  regular  type  ami  a 
horizontal  boiler  which  furnishes  the  steam.  The  machine 
is  self-propelled  in  the  same  manner  as  a  steam  shovel. 

This  device  can  throw  a  track  over  (>  ft.  at  a  time, 
though  the  work  must.  I..'  done  gradually  to  avoid  either 
bending  or  twisting  the  rails.  The  method  followed  is  to 
shift  a  track  over    I   or  6  ft.  and  then  move  hack  30  ft. 


iiiiii:;:  snnmntg 

and  make  a  like  move.  The  shifter  has  moved  as  much  as 
3,000  ft.  of  track  a  distance  of  10  ft.  in  half  a  day,  or  more 
than  forty  men  could  do  in  a  whole  shift.  While  the 
machine  requires  but  few  men  to  operate,  it  will  do  as 
much  work  as  40  or  50  men  and  was  a  great  labor  saver 
during  the  last  summer,  when  common  labor  was  very 
hard  to  obtain.  The  apparatus  has  been  aurac'ting  con- 
siderable attention  from  the  mining  men  on  the  Mesabi 
Range,  and  it  lias  a  wide  range  of  applicability. 

Mine  managers  seeking  for  ideas  on  the  economy  of 
mine  timber  by  stope  filling  may  find  something  helpful 
in  the  following  experience  in  India; 

A  river  bed  not  far  from  the  mine  furnished  a  plenti- 
ful supply  of  clean  sand,  which  was  screened  and  dumped 
into  a   small  bin   of  20  tons'  capacity 
sunk  just   below  the  level  of  the  sur- 
face.   The  bin  gate  discharged  the  sand 
info    an    inclined    trough    terminating 
in    a    vertical    funnel    opening    into    a 
5-in.   drill-hole   casing.      At   the   upper 
end   of  the  trough   a   5-in.  water  pipe 
equipped  with  a  controlling  valve  dis- 
charged a  water  jet  tangentially  with 
the  trough   surface,   thus   flushing  the 
sand    discharged    from    the    bin    gate 
into    the    drill-hole    casing.     A    6,400- 
gal.  tank  furnished  the  water  supply  at 
a    head    of    33    ft.      When    sand-Hush- 
ing  was    first    tried    at   this   mine,   the 
depth  of  works  tilled  was  231  ft.  and 
the  horizontal  distance  traveled  by  the 
sand  was  11.300  ft.,  which  is  believed 
abou!  the  maximum  possible.    For  this 
distance  the  proportion  of  water  to  sand  was  about  3.3  to 
1.     After  a    fortnight's  trial,  long-distance  working  was 
abandoned  and   the  horizontal   distance   reduced  to  only 
about  700  ft.,  which  required  a  proportion  of  water  to  sand 
of  only  1.16  to  1.     The  velocity  of  the  flushing  mixture 
was  about  21.:;  ft.  per  second,  flushing  away  about  2.34 
tons   per   minute. 

Arrived  at  the  workings  to  be  filled,  which  at  this  mine 
are  only  8  ft.  high,  the  sand  was  retained  in  place  by 
barricades  made  of  rough  2-in.  plank  nailed  to  post-  2 
ft.  apart  and  covered  by  untarrcd  brattice  cloth.  The 
water  thus  filtered  through  the  brattice  cloth  and,  before 
reaching  the  pump  sump,  was  strained  through  two  more 
filters  of  the  same  material,  thus  avoiding  wear  on 
the  pump  due  to  sand.  A  Worthington  pump  of  10,000 
gal.  per  hour  capacity  was  used. 

The  flow  of  sand  and  water  into  the  trough  was  regu- 
lated  by  a  man  at  the  sand  bin.  who  was  in  telephonic 


•Grand  Rapids,  Minn. 


•Abstract  from  "Hydraulic  Storage  at  an  Indian  Colliery." 
by  R.  S.  Dayies,  in  "The  Iron  and  Coal  Trades  Review,"  Nov. 
3.  1»16. 
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Dommunication  with  the  man  at  the  working  in  process 
of  being  filled. 

The  pipes  showed  little  wear— probabl]  because  of  the 
si  reening  ou<  of  all  hard  lumps  from  the  sand  before 
discharging  it   into  the  storage  bin. 

Owing  in  the  low  cosl  of  labor  in  Endia  women  were 
employed  to  carrj  the  sand  in  baskets  from  the  river 
to  the  bin — the  total  cost  per  ton  of  -ami  Blushed  was 
only  JC.d. 

S 

Va^ag»lhain\  Flow  Meter 
A  meter  designed  for  indicating  the  flow  of  liquids  in 
pipes  is  tho  Vaughan,  made  ami  sold  by  the  Spray  Engi- 
neering Co.,  Boston.  It  is  shown  m  section  in  the  accom- 
panying illustration.  The  instrumenl  of  a 
cylindrical  chamber  with  suitable  pipe  connections  inclos- 


rz) 
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THE  VAUGHAN   FT.f">W   METER 

ing  a  slotted  tube  through  which  the  liquid  must  pass. 

Inclosed  in  the  slotted  tube  is  a  piston  which,  as  the 
liquid  is  turned  on.  is  carried  up  until  the  exposed  area 
of  the  slots  is  suffii  ii  i  '  liquid 

up  to  the  capacity  of  the  indicator.     An  index  is  att; 
to  the  uppet  rod,   win.!,   extend-   up 

into  a  glass  tube  at  th  te  cylindrical  chamber. 

The  glass  tube  is  ro  a  protei  ting 

the  movement  of  the  ol  d.     A  -  ale  on  the 

side  of  the  case  enables  the  determination  of  the  amot 
flow  in  gallons  per  mil 

An  elei  trie  con!  of  an  adjustable  brass 

rod  sei  d  stuffing-box  at  the  bottom 

of  the  chamber  can  I nneeted  to  a  lamp  or  bell,  calling 

attention  when  the  flow  has  fallen  below  a  fixed  minimum. 
Contact  is  established  where  the  pi>tou  rest<  on  thi 
rod.     The  flow  i<  directly  proportional  to  the  area  o 
slots  in  the   inclosed  tube,  or  to  the   rise  or  fall   i 
piston. 


test  the  indicator  gives  prai  I 

calibi  ,.1   ,,, 

operating  I  nl  ha-  been  found  to  be 

not  exceeding  0.004  lb.  per  Bq.in.  with  a  i 

Clhainigsirftgf  Grnaide  Rail  at  Head 
of  Inclined  Slhaft 
W\   I..  .1.  Hubbard* 
At  the  B.  A.  C.  mine  at   Brownsville,  Yuba  County. 

Calif.,  the  ore  and   waste  are  hoist. >d   from   the  Kami i- 

partment  of  an  inclined  shaft.     The  waste  bin  i-  . 


i:    FOR    CHANGING    POSITION    OF   GUIDE    RAIL 

the  collar  of   the  shaft,   while   the   ore   hm    ,-   farther   up. 
In  hoisting  ore  and  waste,  this  condition  necessitated  the 
hoistman  removing  or  putting  in  a  pair  of  short  rails 
time  a  change  was  made  from  ore  to  waste,  oi 
This  '   inconvenience  ami  caused  co 

I---  of  time.    The  mini'  foreman  ■  shown 

in  thi  ing  sketch,  which 

faction.    The  heavy  line-  show  the  position  when  hois 
to  the  ore  bin  am  tion  when  dump- 

ing int  bin. 

:■: 

A.ra  EDsstteir&SBOin  Rani  Clamp 

l;     S.   Ford   Eaton! 

ine  shaft-sinking  open 
illustrated    has   given   excelh  The   prin 


""<;; 


A     KAIL    CLAMP    THAT     I 


feate 

- 
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indicated  by  the  dotted  line  XY,  in  line  with  the  point  of 
contact  Y  of  the  clamp  and  flange  of  the  permanent,  or 
main,  rail.  When  A  is  a  right  angle,  the  line  of  pressure  is 
approximately  DE.  This  being  the  case,  when  the  screw 
is  tightened  it  lias  a  marked  tendency  to  slide  down  the 
web  of  the  extension  rail  toward  the  ball  (indicated  by  the 
arrow  ///).  This  causes  the  rails  to  be  forced  out  of  posi- 
lion.  and  oftentimes  the  screw  breaks.  This  clamp,  if 
properly  constructed,  can  be  swung  onto  the  rails  at  any 
point,  there  being  ample  clearance  at  the  point  P,  as 
shown  by  the  arc  PM. 


winch  passes  over  the  wheel  11*  and  is  attached  to  a  coun- 
terbalancing weight. 

In  operation  the  arm  R^  projects  over  the  running  rope 
and  prevents  it  from  rising  above  the  limit  fixed.  It  does 
this  without  putting  any  perceptible  stress  on  the  working 
of  the  haulage.  An  approaching  car  pushes  the  arm  aside, 
but  the  counterbalance  exerting  itself  tends  to  draw  the 
lever  back,  keeping  the  arm  tight  against  the  side  of  the 
car  and  above  the  rope.  As  soon  as  the  car  has  passed  the 
arm  springs  out  into  its  original  position. 


Tronsfole  S^ver  oca  IR©pe  Ma^aS«age 

According  to  an  account  published  in  Coal  Age,  Nov. 
11,  1916,  trouble  developed  on  a  side-rope  haulage  wher- 
ever a  slight  hollow  in  the  road  was  reached,  through  the 
stress  of  the  rope  pulling  it  out  of  the  jiggers  on  the  cars. 
When  this  happened  where  the  cars  were  far  apart  it  had 
the  effect  of  leaving  one  particular  car  standing  on  the 


's»ai 


es" 


I'.v  A.  C.  Daman* 
One  of  the  main  causes  of  delay  and  trouble  in  drilling 
is  the  sticking  of  drill  steel  in  the  holes.     I  have  seen 


THE   WILSON  DRILL-STEEL   PULLER 

miners  work  for  hours  trying  to  remove  a  piece  of  steel 
and  then  give  up.  The  accompanying  illustration  shows 
8  successful  drill-steel  puller,  and  its  simplicity  makes  it 
a  handy  device  in  mines.  Two  different  lever  arms  are 
obtainable  by  means  of  a  revolving  center  swivel. 


DEVICE   TO  PREVENT   THE   ROPE   FROM  RISING 

track.  The  following  one  was  quite  liable  to  push  it  off  the 
track,  causing  a  wreck.  Sometimes  live  or  six  cars  would 
get  piled  up  together  before  the  haulagemen  could  find 
out  where  the  trouble  was. 

As  a  means  of  obviating  this  difficulty  the  small  appli- 
ance shown  in  the  accompanying  illustration  was  erected. 
The  upper  drawing  shows  a  car  approaching  the  appliance 
and  the  lower  one  the  ear  passing  and  deflecting  the  arm. 

Post  P,  a  strong  one,  has  bolted  to  it  a  lever  L,  one  arm 
of  which  projects  behind  the  post,  and  the  other  in  front 
of  it  and  at  least  6  in.  beyond  the  line  of  the  rope  and  3 
to  4  in.  higher  than  its  normal  position.  The  front  arm 
has  a  piece  of  pipe  Rx  fastened  to  it,  which  serves  as  a 
roller  when  the  rope  is  running  up  against  the  arm. 
Attached  to  the  arm  at  the  rear  of  the  post  is  a  chain  C 


Caseharilenini;  with  Cyanide — For  many  purposes  a  thin, 
hardened  outer  surface  is  required  on  wrought  iron  or  steel 
articles.  This  can  be  quickly  secured  after  finishing  by  the 
use  of  potassium  cyanide.  All  iron  and  steel,  roughly  speak- 
ing, will  absorb  carbon  when  at  a  temperature  of  from  800 
to  850°  C,  or,  in  smithy  terms,  from  bright  to  cherry  red. 
This  is  taken  advantage  of  in  surface  hardening,  the  metal 
'oeing  heated  to  this  point,  preferably  income  form  of  muffle, 
even  rough.  At  this  stage  the  metal  can  be  plunged  into  a 
bath  of  melted  cyanide  or  rubbed  with  a  lump  of  cyanide  held 
in  a  pair  of  tongs  until  the  metal  becomes  dull  red,  after 
which  reheating  to  the  hardening  temperature  and  immersing 
immediately  in  cold  water  to  secure  the  greatest  hardness 
possible.  Properly  done,  this  should  turn  a  file.  A  better  plan, 
where  the  size  and  shape  of  the  articles  permit,  is  to  coat  a 
piece  of  leather  with  powdered  cyanide  and  press  the  heated 
articles  on  this,  repeating  the  heating  and  pressing  several 
times,  afterward  reheating  and  quenching.  For  deep  case- 
hardening  the  usual  method  of  packing  and  heating  for  sev- 
eral hours  must  be  adopted. — "The  Practical  Engineer,"  Lon- 
don. 

•2678   Eudora  St.,   Denver,  Colo. 
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AMes'Sag*  Dorr  Aj£5t8iii©B's 

In  a  Western  milling  plant,  three  Dun-  agitators  were 
installed  along  with  other  cyaniding  machinery.  Uin- 
the  plant  was  pul  into  operation,  ii  was  Eound  that  the 
gold  went  into  solution  so  readilj  in  the  crushing  depart- 
ment that  no  agitation  was  necessary,  and  further,  thai 
the  settling  capacity  of  the  planl  wa  decidedl]  insuffi- 
cient. It  was  decided  to  change  the  three  agitators  into 
thickeners.  Tins  was  done  by  extending  the  feed  launders 
from  the  sides  to  the  centers  of  the  tanks,  removinj 
revolving  pulp-distributing  arms,  providing  an  millet  in 
the  center  of  the  bottom  of  each  tank  and  adding  decant- 
ing launders.  The  latter  consisted  of  four  straight  laun- 
ders in  the  shape  of  a  rectangl i  each  tank,  as  shown 

in  the  illustration.     This   form  of  construction   is  much 
simpler    than    the    usual    annular    launder   at    the    top    of 


[YTWl 

Elevation  Outer 
Side  of  Launder 


L-Vertical  Launders  to 
carry  off  Orerflott 


Plan 
ARRANGEMENT  OF  LAUNDERS   IN   THICKENING   TANK 

the  tank.  A  row  of  notches  was  cul  along  the  outer  side 
of  each  launder,  but  not  to  the  bottom,  permitting  the 
clear  liquid  on  top  of  the  tank  to  flow  through  them 
and  along  the  launders  to  the  vertical  "discharge  launders 
at  the  corners.  In  addition  to  being  easier  and  cheaper 
to  construct  than  the  circular  launders,  the  rectangular 
form  served  a  direct  purpose.  The  composition  of  the  ore 
was  such  that  an  excessive  amounl  of  foam  collected  on 
top  of  the  thickeners,  the  foam  containing  an  appreciable 
percentage  of  soluble  matter,     The  reel  under 

arrangement  made  a  trap  in  which  this  foam 
and  from  which  it  was  skimmed  at  regular  inter 


sem 


In  the  application  of  a  newly  devised  process  the  arseni- 
cal material  is  first  sulphated,  without,  alkaline  bisulphate 
fusion,  simply  by  hem;-;  thoroughly  mixed  with  sulp 
acid  slightly  in  excess  of  that  quantity  m  i  isorbed 

by  constituent  substances  with  which  the  acid  ca 
A  cheapening  of  this  stag  of  the] 
subjecting  the  material  3ulphurous 

with  subsequent  oxidation,  thus  diminishing  the  ami 
of  sulphuric  acid  required. 


The  mass  is  then  tie  hi  at,  with  stir 

ring,  for  such  a  length  of  timi    that  when  cold,  it  ra 

ized  Ii*    rolls  or  i  i  i    pul 

i  ion  the  ma  i  to  a  flue  or  hi 

b  here  it   is  maintained  in  a 

even  d  ami 

i  ion  ol  the  metallii   sulp 
[f  an  air  current   is  used,  the  arsenic  is  volatilized  in 
lination  with  sulphuric  acid  and  can  be  precipit 
b)  a  watei  spra3  oi  bi  i  ipitation,  in  a  com 

chamber  into  which  the  fume- are  led.    This  separa- 
tion depends  upon  the  fact  that  the  sulphuric-acid 
pounds  of  arsenic  are  volatile  at  this  low  temperature,  and 
owing  io  the  neutral  or  arid  condition  i  inder 

"i  the  mi-,  the  volatilized  arsenic  oxide  cannol  recombine 

with    the    m. i--.       llnl       a     -mall     am '  will 

remain    in   th urinal    material 

usually  from  n.:;  to 

The  valuable   metals   remaining   in   tin-   ma--  are    n 

end  In  subsequent  treatment.    The  ma--  is  roasted  until 
sulphate  of  iron  l-  parth   decomposed,  when  the  ma 
[i  ach  i  oh  ing  out  thi 

of  Zn,  t'd,  <  u.  I'e.  Ag,  B 1  -mall  amounts  of  Si. 

A--.   « Ineh   may   be  pre,  ipitated  a  ■  d   by  well- 

known  ii 

This  process  i-  the  invention  of  Duncan  Anderson.  Jr., 
of  San  Francisco,  Calif.,  granted  I     -    Pat.  No.  1,198 
on  Sept.   12,    1916. 


Cojpper-I&eifiiir&ni&i*  Process 

An  invention  dl 

ods  lia<  been   patented  i>\    B.  A.  <  New  York. 

I  .  s.  Pat.  No.  1,198,434,  of  Sep..  19,  L916.  For 
the  melting  furnace  is  substituted  a  coal-dust  fired  cupola 
furnace,  whereby,  it   is  claimed,  tl  n   i-  placed 

atrol.     For   the  slow   method   of   wood 
poling  is  -        tuted  a  blast-poling   process  whereby  the 
disseminated  reducing  agents,  such  as  charcoal  or  sawdust, 
are  mai |,.  i,,  permeate  the  entire  ma--  of  molten  o 
ih,  ri  i.  ■  during  the  time  of  poling  io  a  minimum. 

'I '] i  atroduced  to  the  cupola  furnace  th-. 

a  charge  opening  r.'  to  r>  ft  above  it-  hearth,  at  which 
opper  are  always  maintained. 
.1        above  the  level  of  the  molten  copper  on  tl 
a  ,.|,;1.,  i  to  the  furnace,  in  which  combust 

-  place,  and  the  resulting  flames  in, 
on  the  metal. 

■|    e  f urnaci    spout  is  situated  opposite  this  comb 
chamber,  and  from  it  the  m 
(he  top  of  a  charcoal-filled  tower.     Th. 

i,,  the  bottom  of  the  tower,  tl 
the  fu  'he  poling  i-  accomplisl 

From  the  charcoal  tower  the  copper  flows  it  I 
furnace.     The  latter  is  similar  to  the  conventioi 

quipped  with  the  usual  pourh 
with  the  ordinary  hood  for  fume 
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The  molten  copper,  however,  is  introduced  through  an 
axial  opening  at  one  side,  while  the  bath  is  maintained  in 
a  molten  condition  by  a  coal-dust  blast.  The  blast  nozzle 
is  stationary,  and  its  introduction  into  the  poling  furnace 
at  any  rotating  position  is  allowed  by  an  arc-shaped  slot 
in  one  end.  Instead  of  the  air  blast  from  tuyeres,  as  in  the 
usual  copper  converter,  the  blast  is  maintained  by  a  reduc- 
ing gas,  such  as  illuminating  gas  or  hydrogen,  into  which 
gas  stream  fixed  quantities  of  coal  dust  or  sawdust  are 
fed  by  a  screw  conveyor.  In  this  way  an  intimate  contact 
of  the  reducing  agent  with  the  agitated  copper  particles  is 
quickly  accomplished  and  the  poling  brought  to  an  end. 

The  poling  operation  is  made  continuous  by  employing 
two  rotary  poling  furnaces  set  close  together  and  served 
by  the  one  cupola  and  receiving  charcoal  tower.  Thus, 
while  one  furnace  is  blowing  and  pouring,  the  other  is 
receiving  the  continuous  discharge  from  the  tower  ami 
is  ready  to  start  blowing  by  the  time  its  mate  has  finished 
pouring. 


By  Arthur  C.  Daman* 

The  mechanical  disintegrate!'  used  at  the  Nevada  Pack- 
ard mill  was  designed  by  J.  W.  Wilkey.  Formerly  the 
pulp,  containing  about  20%  moisture,  was  dumped  on  the 
tailings  pile  with  sufficient  water  added  to  wash  it  away. 


Wafer  Connection-, 


X-?  Pipe  with  j  Iron 
Pipes  spaced  3  apart 
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A  MECHANICAL  DISINEGRATOR 

keeping  the  end  of  the  conveyor  clear.  To  conserve  the 
water  supply  this  disintegrater  was  made,  and  the 
pulp  is  mixed  to  a  flowing  consistency,  with  a  material 
reduction  in  water  needed.  The  spiral  screw,  which  also 
has  i/2-m-  iron  pipe  10  in.  long  to  mix  the  pulp  and  water. 
is  revolved  by  the  conveyor  motor. 
'£ 


In  the  discussion  upon  the  paper  of  Dr.  Rudolph  Gahl 
on  flotation  at  the  Inspiration  mill,  presented  at  the 
Arizona  meeting  of  the  A.  I.  M.  E.,  David  Cole  asked 
why  hydraulic  classifiers  were  installed.  Dr.  Gahl  re- 
plied, and  in  defense  of  the  installation  pointed  out 
that  the  expense  of  operating  these  classifiers  is  very 
low.  the  principal  cos!  item  being  labor  for  their  at- 
tendance. In  addition  it  requires  a  very  small  settling 
capacity  to  settle  the  table  tailings.  At  the  Inspiration 
mill  it  is  accomplished  by  three  60-ft.  Dorr  settling  tanks, 

•Mining  engineer,   2678    Eudora  St.,  Denver,  Colo. 


with  an  additional  tank  installed  for  the  purpose  of 
keeping  the  coarsest  sand  out  of  the  Dorr  tanks.  This 
small  installation  handles  more  than  7,000  tons  per  day. 
As  the  reclamation  is  accomplished  right  at  the  foot 
of  the  mill,  the  reclaimed  water  does  not  have  to  be 
lifted  very  high,  and  the  reclaimed  cost  for  this  water  is, 
therefore,  low.  In  other  words,  the  benefit  derived  from 
the  installation  of  hydraulic  classifiers  does  not  need  to 
be  very  great  to  make  them  pay. 

It  is  true  that  in  operating  the  test  mill,  satisfactory 
recoveries  were  obtained  in  spite  of  the  fact  that  the 
whole  of  the  flotation-machine  tailings  were  put  on  the 
tables  without  preliminary  classification.  It  was  realized, 
however,  that  the  table  tailings  (at  least  the  coarser  sizes) 
were  not  so  low  in  their  copper  contents  as  it  was  hoped 
to  have  them  some  day.  It  was  known,  furthermore,  that 
by  grinding  finer,  the  coarser  screen  sizes  could  be  re- 
duced in  copper.  As  grinding  finer  than  to  a  certain 
point  is  an  economical  impossibility,  it  was  proposed  to 
make  different  sizes  and  to  send  them  to  separate  tables. 
This  separation  was  to  be  accomplished  in  hydraulic 
classifiers.  The  coarser  tailings,  or  perhaps  only  mid- 
dlings from  the  tables,  could  then  be  reground  and 
reconcentrated. 

Pir©ll»ires§  aft  Aj@  ]L©s\eIh\!img|  IPEaimtt 

With  nearly  1,200  men  on  the  payroll,  the  construction 
work  on  the  5,000-ton  leaching  plant  of  the  New  Cornelia 
Copper  Co.  is  progressing  rapidly.  Conditions  on  Nov. 
".'.   1916,  were  as  follows : 

At  the  mine  the  stripping  of  the  orebody  and  excava- 
tion for  the  extension  of  the  railroad  have  greatly  changed 
the  original  appearance.  With  the  completion  of  the  cut 
;md  fill  between  Hill  No.  1  and  Hill  No.  2  and  the 
extension  of  the  tracks  to  Hill  No.  3,  the  mining  end 
will  be  prepared  to  deliver  its  daily  tonnage  of  ore  to 
the  leaching  plant.  The  track  connecting  the  orebody 
with  the  crushing  plant  is  rapidly  Hearing  completion. 

The  building  for  the  coarse-  or  primary-crushing  plant 
has  been  erected:  the  crane  for  handling  the  crusher 
parts  is  in  operation;  tin'  four  No.  8  crushers  are  in 
place,  while  25%  of  the  No.  24  has  been  erected.  The 
trestle  and  the  tailings  track  to  this  building  are  being 
completed. 

At  the  fine-crushing  plant  the  steel  building  has  been 
erected  but  has  not  yet  been  riveted.  This  is  to  inclose 
12  Symons  disk  crushers:  four  of  these  have  been  placed, 
six  are  being  set  up  ami  two  an'  in  transit. 

In  the  leaching  department  seven  of  the  12  leaching 
tanks  have  been  lined  with  lead,  while  the  concrete  work 
on  all  has  been  completed.  Two  of  the  six  central  struc- 
tures that  are  to  contain  the  pumps  and  launders  have 
i he  concrete  work  finished.  The  electrolytic-tank  house  is 
to  contain  152  electrolytic  tanks:  122  are  erected,  of 
which  ?(>  are  completely  lead-lined.  The  solution  sumps, 
one  at  each  of  this  buildings,  have  the  concrete  work 
completed. 

The  power  plant,  which  is  being  built  by  O.  C.  Moore 
&  Co.,  of  San  Francisco,  is  to  contain  five  ST5-hr>? 
Stirling  boilers.  The  boilers  have  all  been  pieced,  one 
of  them  being  about.  50%  bricked.  At  the  town  site, 
the  tile  on  the  first  22  American  houses  are  in  place  and 
the  work  is  rapidly  Hearing  completion.  Sewer  pipe  anil 
water  lines  have  been  laid.  About  25%  of  the  tile  on 
the  permanent  railroad  station  has  been  laid. 
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TBue  Assayed  sunicd  Clhemniiistl 


HII'll      ' !'! 


\\\  \'<\  ron  M.  Johnson* 

Time-saving  devices  in  the  assaj  laborator)  arc  very 
valuable,  as  there  are  so  mam  processes  involved  thai  a 
minute  saved  here  and  there  soon  amounts  to  hours. 

There  are  just  so  man)  steps  to  be  performed,  so  the 
question  resolves  itself  into:  How  ran  the  time  of  these 
individual  operations  be  cut  down?  In  all  Laboratory 
work,  there  is  a  certain  routine  that  always  exists,  and  one 
is  likely  to  get  into  the  rut  and  remain  there  unless  one 
is  wide-awake  and  continually  on  the  lookout  for  short 
methods  and  time-sa^  tng  Ae\  ices. 

Some,  and  perhaps  all.  of  the  hints  given  here  ma\  be 
known  to  many,  but  let  us  hope  that  someone  will  find 
one  at  least  that  he  has  not  heard  of  or  used  ami  thereb) 
may  be  benefitted. 

Sheets  of  thin  wrapping  paper  aboul  9  in.  square  used 
in  lieu  of  the  small  sample  pan  lor  pulps  ready  for  mixing 
•and  weighing.  They  are  easily  handled,  eliminating  all 
chance  of  salting  as  they   will   not    permit   of  stacking, 
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FIG.    1.    LOADING    TKAY    FOB    CITRLS 

though    a    little    more    bench    room    may    be    required. 

A  common  liar  shaker  consisting  oi  a  glass  ami  an  alu- 
minum receptacle  is  useful  lor  tin-  thorough  mixing 
of  pulp.  The  mixing  of  all  sample-  can  In-  done 
at  .me  time  where  par  o 

then  the  samples  are  ready  for  weighing.     Mb  in     I 
easier  than  using  a  cloth,  is  more  uniform  and  is  do 
about  half  the  time.     After  the  weighing  operation  has 
been  completed,  the  shaker  h  again  u<v>\  in  mixing  the 
pulp  and  tiu\.  m-trad  of  the  spatula.     Much  time  can  be 
saved  here  also. 

Loading  trays   for  placing  cupels   in   the  muffle  and 
buttons  in  the  hot  cupels.     Figs.   1  and   2  show    ; 
They  are  made  of  -bee.    iron  of  a   thi 
upon  the  furnace  used;  that  is.  ordinary  cupelling  m 
only  will  permit  of  a  thinner  metal  than  the  hot  crucible 
furnace. 

The  first  tray  (see  Fig.  It  is 
length  .1  will  be  the  length  of  t 
such  that  it  will  just  take  a  row  of  cupels  packed  t 

^Mining  and  metallurgical  engineer.  Oatnian.  Ariz. 


together  to  avoid  them  when  the)  are  placed 

in  the  muffle.     In  tins  ua\  a  full  muffle  ma)  be  loaded  in 

an    instant   and    the  same   with   tin     lead    button-        /.' 

arbii  rar)  length,  about   1 2  in.  being  vei     t  onvenient. 

lerable  care  Bhould  be  exercised  making  thi 
tra        First,  the  hob-  should   be  exactl)   centered,  and 

then    they   should    be   drilled    or    punched    from    the    under 

side  and  the  edges  allowed  to  project  quite  a  littl«-  « 
thai  the  lead  button-  will  not  be  pushed  oul  of  place  while 
loading  them  into  the  hoi  cupels.    WTien  tin-  tra)  i-  loaded 


* 


PIG    L'     A   SIPHON    FOR   PARTING   ACID 

and   read)    for  the   furnace,   place   it  carefull)    over  the 
cupels  in  tlir  muffle,  p  lower  plate  and  all  of 

the  buttons  will  drop  into  their  own  cupels.    This 
of  the  best  time  savers  that  I  have  ever  used  in  my  la 
tory,  not  to  consider  the  intense  heal  that  i-  thus  avoided. 
R,  i,  rring  to  Fig.  itinuous  siphon  used 

in  lilii  with  acid,  I  i  ieni 

to  i  ■  plain  '•  l"1' 

as  rubber  I 
the  i; 

A  sheet-met  i 

a  heighl   that   when  t!  ',;""- 

all   the  cups  will 

sitv  of  theii   re val.     Annealing  ma< 

ime  tray  in  case  one  desires  to  anneal  in  the  fut  i 
though  pi  • 
lamp  ''•''• 

With   the   d 
iron  hour-    a    .: 

onsumption 
are  verv  high  in  this  vicinity. 

Cerium  Salt*  Haj    Be  Purlfled 

I 
which   the 

renin  in    in    -    I 
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Looking  up  "Discovery  Gulch,"  nt  the  Matahambre  mine,  shortly  after  its  development  was  started  by  the  present 
operator,  Manuel  Luciano  Diaz,  of  Habana.  The  opening  of  this  rich  copper  mine  in  the  Province  of  Pinar  del  Rio  started  a 
mining  activity  in  Cuba  comparable  to  the  excitement  caused  by  the  United  Verde  Extension's  developments  in  our  own 
country.  The  discovery  is  said  to  have  been  made  by  a  deer  hunter  who  during  a  rainstorm  took  shelter  under  an  over- 
hanging ledge — about  the  only  copper  exposure  on  the  entire  710  hectares  of  the  Matahambre   property 


An  early  panoramic  view  of  the  Matahambre  development.  There  are  few  rock  exposures  in  this  region,  the  hills 
being  covered  with  drift  and  grassed  over.  The  country  was  practically  denuded  of  timber  about  five  years  ago  by  a 
cyclone;  the  trunks  of  many  dead  trees  stil  stand,  as  may  be  better  noted  in  the  top  illustration 


Santa  Lucia,  the  port  of  the  Matahambre  mine,  is  about 
mine  by  an  aerial  tramway.  Many  improvements  have  been 
illustration   on    the    opposite   page 


km.   in   an   air   line   and    is  now   being   connected   with   the 
ade  at  the  port,  as  will  be  observed  by  comparison  with  the 
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i  he   .i.-ii-K   norm .i,i.-,i    in,  round  is  the    pn  Hi 

?rder?<Lt°,  ';■     1    I  s the    1 

top  of  the  lull   an    ;  loi  s  noli      I  - tope   inline. 

li-om  one  ot  the  tunnels  a  short  distance  below  "discovery."     SI 


ton    in  111    Hi. 1 
8.      The    wlili. 


The  Matahambr.    or,    is   now  hauled  In  Lucia.  Pending  the  eomplel 

V  and  storagi     bins        V  1.351  I      irei    pi    nt      -  milt  at  the  p 

ore  ou i    i  -  roadstead 

LATE    VIEWS   OF   THE   MATAHAMBRE    MINE,    IN    PIN* 
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lL©^dl  SmaeHttniftgg  Facetiae© 

In  writing  of  the  Scotch  hearth  practice  in  the  Missis- 
sippi Valley,  in  the  Journal  of  Oct.  7,  Arthur  S.  Dwight, 
in  his  article  on  "Lead-Smelting  Practice  in  the  United 
States,"  says  on  page  677: 

The  unsanitary  feature  of  these  processes,  the  large  pro- 
duction of  lead  fumes,  difficult  to  recover  and  re-treat,  and 
the  fact  that  the  gray  slags  from  the  hearths  have  to  be  put 
through  the  blast  furnace  with  sufficient  amount  of  flux  to 
make  the  same  amount  of  slag  that  would  have  been  made 
in  a  direct  smelting  of  the  original  concentrates  have  mili- 
tated against  the  hearths. 

Mr.  Dwight  misses  the  advantages  of  the  mechanical 
health  in  the  paragraph  quoted.  The  sanitary  features  as 
to  lead  fumes  arc  perfect.  The  flue  dust  and  baghouse 
fume  are  returned  to  the  hearth  and  are  treated  with  as 
good  or  better  recovery  in  lead  as  the  lead  concentrates. 

The  loss  of  sulphur  on  the  hearth  by  volatilization  is 
93%,  making  the  hearth  a  most  efficient  desulphurizer 
and  consequently  reducing  the  production  of  matte  in  the 
blast  furnace  to  the  minimum  ;  in  fact,  raw  matte  must 
be  added  to  the  blast  furnace  to  give  the  necessary  matte 
fall.  The  low  matte  fall  reduces  losses  in  lead  and  cost 
of  re-roasting  and  smelting  the  mattes. 

The  amount  of  blast-furnace  slag  produced  by  the 
hearth  is  small  and,  were  it  not  for  the  presence  of  mag- 
nesia contained  in  the  gray  slag,  would  be  still  lower.  The 
low  slag  fall  per  ton  of  original  concentrates  reduces  to  a 
minimum  the  loss  of  lead  in  the  slags  and  also  the  cost 
of    fluxing    and    smelting    of    the    blast-furnace    charge. 

As  a  matter  of  fact,  based  on  our  mechanical-hearth 
practice  for  the  last  two  years,  one  ton  of  70%  concen- 
trates together  with  its  production  of  flue  dust  and  bag- 
house  fume,  which  is  returned  to  the  hearth,  produces 
79%  of  the  total  lead  contents  in  the  concentrates  as  pig 
lead  and  5S4  lb.  gray  slag,  which  is  the  only  product  sent 
to  the  blast  furnace.  This  gray  slag  analyzes :  Pb,  45%  ; 
Si02,  10;  FeO,  15;  CaO,  8;  MgO,  4  to  5;  S,  3  to  3.3%. 
The  actual  matte  produced  from  the  584  lb.  of  gray  slag, 
representing  one  ton  of  original  concentrates  together 
with  its  production  of  flue  dust  and  fume,  is  less  than  50 
lb.— equal  to  a  matte  fall  of  4  to  4%$  of  the  blast-fur- 
nace charge — and  is  due  to  a  further  volatilization  of  sul- 
phur in  the  blast  furnace  resulting  from  the  well-known 
reactions  of  PbS,  PbO  and  PbS04  contained  in  the  graj 
slag. 

To  summarize:  One  ton  of  70%  concentrates  together 
with  the  resulting  flue  dust  and  fume  produces  1,106  lb. 
pig  lead,  equal  to  79'  i  of  the  lead  in  the  original  concen- 
trates. One  ton  of  concentrates  produces  584  lb.  of  graj 
slag  which,  properly  fluxed  and  smelted  in  the  blast  fur- 
nace, produces  less  than  500  lb.  of  slag  and  less  than  50 
lb.  matte. 

Comparing  these  results  with  the  single  roast  of  the 
Dwight  &  Lloyd  machine  and  smelting  the  resulting  sinter 
in  the  blast  furnace,  it  is  found  that  one  ton  of  original 
concentrates  produces  about  1,500  lb.  of  slag  and  500  lb.  of 
matte.  The  double  roast  will,  no  doubt,  reduce  the  pro- 
duction of  slag  and  matte  to  less  than  half  of  this  amount, 


hut  the  mechanical-hearth  practice  still  shows  a  much  less 
production  of  slag  and  matte. 

An  important  smelting  company  in  the  Mississippi  Val- 
ley  has  recognized  the  merits  of  the  St.  Louis  mechanical 
hearth  and  is  now  making  a  large  installation  of  this  type 
of  furnace,  to  be  operated  in  connection  with  its  large 
plant  of  D.  &  L.  machines.  Herman  Gaelichs. 

St.  Louis,  Nov.  6,  1916. 


Having  been  favored  by  Herman  Garlichs  with  an  ad- 
vance copy  of  his  critique  on  my  article  on  "Lead-Smelt- 
ing Practice"  in  the  Journal  of  Oct.  7,  1916,  I  take  the 
opportunity  to  forward  my  reply  so  that  it  may  appear 
simultaneously  with  Mr.   Garlichs'  letter. 

Mr.  Garlichs  cannot  have  read  my  article  very  care- 
fully, for  the  context  clearly  shows  that  the  sentence 
he  has  quoted  did  not  refer  to  the  Newnam  mechanical 
hearth,  but  to  the  old  Scotch-hearth  practice,  before  .Mr. 
Newnam  introduced  his  improvements.  The  next  suc- 
ceeding sentences  led  up  to  the  first  mention  of  the  me- 
chanical hearth,  which  I  said  "promises  to  save  the 
Scotch  hearth  from  extinction."  My  remarks  were  in- 
tended to  be  general  in  character  and  distinctly  appre- 
i  iative  rather  than  critical. 

The  additional  data  furnished  by  Mr.  Garlichs  are  in- 
teresting, but  it  hardly  seems  just  to  compare  the  amount 
of  slag-fall  in  the  two  processes  when  the  material  under 
treatment  is  widely  different.  The  slag-fall  of  500  lb., 
which  he  cites,  represented  a  ton  of  70%  Pb  concentrates 
treated  by  the  hearth  and  blast  furnace,  while  the  slag- 
fall  of  1.500  lb.  represented  a  ton  of  concentrates  aver- 
aging under  65%,  Pb  treated  by  sintering  and  blast 
furnace.  This  latter  grade  is  entirely  out  of  economical 
reach  of  the  hearth,  as  I  understand  Mr.  Garlichs  him- 
self admits.  As  I  stated  in  my  article,  70%  Pb  is  prob- 
ably the  economical  point  of  division  between  the  two 
modes  of  treatment. 

The  ores  of  southeastern  Missouri,  which  are  here  un- 
der discussion,  have  a  dolomite  gangue,  so  that  the 
amount  of  CaO  -4-  MgO  is  the  measure  of  the  slag 
which  must  finally  he  made  in  the  smelting  operation. 
Every  unit  of  residual  CaO  -f-  MgO  which  the  concen- 
trates contain  will  cause  a  theoretical  slag-fall  of  at  least 
5  units  in  the  final  smelting  operation,  and  on  account 
of  the  desirability  of  keeping  the  MgO  reasonably  low 
in  the  slag  clean  limestone  will  probably  be  added,  bring- 
ing the  practical  ratio  of  slag-fall  much  higher  than  5. 
Taking  Mr.  Garlichs'  own  analysis  of  gray  slag,  a  ton 
of  his  concentrates  contained  47  lb.  CaO  and  26  lb.  .MgO, 
or  a  total  of  73  lb.  CaO  +  MgO.  This  he  says  made 
584  lb.  gray  slag  and  ultimately  about  500  lb.  blast- 
furnace slag.  Thus  every  unit  of  residual  CaO  +  MgO 
in  the  concentrates  made  6.9  units  final  slag.  It  must 
he  evident,  therefore,  that  as  the  Pb  grade  of  the  con- 
centrates drops  and  the  Pb  is  replaced  by  dolomite, 
the  slag-fall  must  increase  at  a  high  ratio.  Hence,  in 
making  a  comparison  of  processes,  it  would  be  only  fair 
to    figure   on    concentrates   with   the   same   analysis.      It 
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makes  no  difference  in  the  mathematics  of  the   flu 
prohlem  whether  the  flux  is  added  to  the  graj   Blag 
-unit   it,  or  whether  the  flux  is  mixed  with  the  orij 
concentrates   being    fed     o   the    sintering    machines.      It 
is  the  number  of  pounds  of  the   refrai  ots   in 

the  ton  of  concentrates  which  will  be  the  measure  of  the 
minimum  slag-fall  in  the  final  smelting. 

The  increase  in  quantity  of  flotation  now 

being  produced  in  the  district  under  discussion  is  tend 
ing  to  lower  the  average  grade  of  the  output.     These 
flotation  concentrates  carrj   onlj    mc,    to  ■"><>'.    I'h  and 
therefore  cannot  be  econo  ited  ou  the  hearths. 

A  small  proportion  of  very  high-grade  concentrates  may 
possibly  be  made  which  can  be  advantageouslj  treated 
on  the  hearths,  bu1  a  looks  as  though  the  bulk  of  the 
tonnage  would  fall  below  th    critical   poinl  of  *.  <i'.    Pb. 

New  York,  Nov.  16,  L916.  Arthue  S.  Dwight. 

m 

IFloftattioiin  Testl  ©ira  aura  AHaftanmoiniy 


In  reference  to  the  article  on  "Flotation  Tests  on  an 
Antimony  Gold  Ore,"  in  the  Journal  oi  Nov.  !.  L916,  p. 
820,  1  would  like  to  note  that  the  tests  discussed  were 
made  by  E.  Clark  Will,  of  Kennecott,  Alaska,  and  me. 

Kellogg.  Idaho.  Nov.  9,  1916.  Earl  R.  Pilgrim. 

v.; 

Stairadlaiirdl  Map  Coimveira^ioiras 
I  should  like  to  suggesl    that   the  publication,   in 
Journal,  of  a  list  of  standard  conventions  for  mining 
— both  topographical  and  gei  as  well  as   ui 

ground  maps,  would  be  of  value  to  many  engineers,  since 
there  is  considerable  variation  in  those  now  emplo 
different  places.  E.   B.  Wood. 

Bonanza,  Calif..  Nov.  tO,  1916. 

[We  believe  this  suggestion   is  an  excellent   < We 

would  like  very  much  to  have  all  engineers  interested  in 
this  subject,  send  us  their  ideas,  whereupon  we  will  take 
pleasure  in  formulating  them  and  publishing  such  a 
in  graphic  form. —  Editor.]. 
;■; 

Ffl©ft^^norca=E^RicaeEac^  F^olbleina 

Suppose  the  ease  of  a  complex  ore  containing  lead  and 
nearly  as  much  iron  as  the  zinc  content.    The  mal- 
treated by  the  magnetic  ai  d  ordinarj  wet-dressing  pro  ess, 
resulting  in  a  saving  of  7095  of  the  mine  Now, 

presuming  that  the  flotation  process  1-  te  mill 

equipment,  what  is  its  stage  in  the  whole  operation 
treatment?     If  the  tailings  are  handled,  th 
mixture  which  must  go  through   the  dry  and   wet    mills 
again  to  separate  out  the  lead  and  the  wi  a  from 

the  zinc.     If  the  mixture  cannot  be  treated  as  a  si 
proposition,  hut  must  -  Lded  to  the  fresh  sizings 

and  handled  with  them,  the  proposition  -   made 

l,\    the  flotation  •   mathematical  pn 

that  on  its  face  da  3  no  ome  out. 

If,  on  the  other  hand,  the  crushed  ore  goes 
flotation    tanks   and    thence    travels    the   ordinal". 
provided  by  a  combini  I  ;  under- 

stand how  the    1  the  tailings  are 

But  there  are  the 

and,  freely  confessing  my  ignorance  and  mental  fog,  1  am 
venturing  to  ask  you  to  explain  in  your  columns. 

Chicago,  HI.,  Nov.  15,  1916.       Gkiswold  E 


Moratama  Section,  A.  II.  M.  E,. 

At   ;  meeting  ol   the   Montai 

A.  11  B    '  ,  Dr.  L.  D.  Bit 

the  principal  speaker.    Hii 

Mlllj,      I 

search,  which  he  1 

velopinents  in  mining  and  metallui 

mail 

\  i  it  11 11 1  he  mentioned  the  development  of 

ml  of  the  develo] nl  1  oi  flotation 

practice.    I  :  thai  la  al 

sei  tmn-  oi  ■ 

an  u  would  prodt  alts. 

B.  B.  Thaj  er,  :.  ce  I 

Co.,  \'ner- 

i,a  in  ■.  uii   I  >r.   Ricketts,   Reno   II.  Sales  and 

othei  s.     He  1  -  pressi  d  a  belief  in  1  J  the 

country  and  urged  the  study  of  Spanish. 

Dr.  !■'.  G,  I  irophesied  thai  future  advano 

e     would     In 

that  at    Anaconda,   for  instance,  the  weight   1 

icts  wasted  through  the  stack  was  twenty  urn. 
weigh!  oi  the  slag. 

Frederick  W.  La  st,  gem    -; 
,  ussed    features   of   dusi     ossee   al    the   plant,   flotation- 
atures,  and  called  mall  quan- 

dealt   with   by   modern   metallurgi 

ded  uol  long  ago. 

C.  L.  Berrien,  assisti  superintendent  of  the 
Anaconda  □                    clear  how  the  cut-and-fill  -■ 

of  mining  was  the  only  feasible  method  in  Buti 

tssity  of  supporting  the  surface.  He  said 
cost  systems  which  had  been  introduced  for  the  on 
miii   of  the  original    Bq  d    with   the 

od   showed   that   a  saving  of  from    15c. 
to  58c.  per  ton   mined   was  being   saved   by  the 
Fifte 

to  the  cut-and-fill  system  in  60  days  and  the 
had  not  bown. 

( nine  '     W.  Goodale,  who 

dents  of  the  \  1  ona  trip;  II.  S.  Ware,  who 
appreciation  of  the  Montana  members  of  thi 
enjoyed  in  H.  S  Soul 

;  F.  E.  Mai  ' !.  B    :. 


e  ©.  Stiapernor  Main-innf*  Co. 

Superior  Mining  Co.,  B 

the  third  q  tal  of 

136,130  t.  ■  illed,  with  a 

zinc  and   6.607  OZ.  s;! 

■ 
and    21.5    0 

M 
andmilling  ■»• 
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By   Riciiakd  IT.   Vail 


SYNOPSIS — Impressions  of  a  brief  trip  through 
Cuba's  new  copper  district  in  the  western  province 
of  Pinar  del  Bio.  Matahambre  the  only  big  mine, 
but  other  properties  Jiave  encountered  good  ore 
in  sm.aller  quantity.  Copper  showings  found  over 
a  large  area. 

Sugar  is  king  in  Cuba,  but  copper  may  be  said  to 
be  queen,  for  nearly  every  sugar  man  now  has  an  in- 
terest in  copper.  The  opening  of  the  rich  Matahambre 
copper  mine  in  Pinar  del  Rio  caused  a  mining  furor  in 
Cuba,  comparable  to  that  created  in  the  Jerome  district 
in  our  own  country  by  the  development  of  the  United 
Verde  Extension  mine.  It  may  therefore  be  of  interest 
to  record  some  impressions  of  a  hasty  trip  through  the 
copper  region  of  Pinar  del  Rio,  which  is  the  most 
westerly  province  of  Cuba,  forming  the  southwestern 
extremity  of  that  crescent-shaped  island.  I  shall  not 
attempt  to  give  a  complete  review  of  the  copper-mining 
activities,  but  merely  present  from  memory  some  im- 
pression of  the  region  and  mention  briefly  a  few  of  the 
most  important  operations.  It  is  worthy  of  note  at  the 
beginning  that  for  many  years  Cuba's  only  important 
copper  mine — El  Cobre — was  in  the  eastern  end  of  the 
island,  while  today  its  greatest  copper  mine  is  at  the 
western  end. 

The   Developing    Copper  Properties 

As  soon  as  the  facts  became  known  about  the 
.Matahambre  development,  much  of  this  region  was 
plastered  with  denouncements  for  a  distance  of  about  50 
km.  along  both  sides  of  the  Sierra  de  l'>s  Organos. 
Today  the  principal  developing  properties,  aside  from  the 
Matahambre  mine,  are,  beginning  at  the  north  on  the 
western  side  of  the  Sierra:  Constancia,  Mercedita,  Malas 
Aguas,  Mono,  (Matahambre).  Nieves,  Otilia,  Francisco, 
La  Mejor,  San  Ramon  and  Candida.  On  the  eastern  side 
of-  the  Sierra  at  the  south  are  the  Asiento  Viejo  and 
Mercedes;  at  the  north,  near  Vihales,  is  the  Isabel  Rosa, 
also  known  as  the  Willetts  mine.  Besides  these  proper- 
ties, more  or  less  closely  grouped  along  the  Sierra, 
active  work  is  in  progress  al  points  as  Ear  apart  as  90 
km. — as  at  the  "hi  property  near  Bahia  Honda  in  the 
northern  part  of  the  province,  and  at  Pueblo  Nnevo  near 
Dimas,  a  port  on  the  western  coast.  Some  of  these  devel- 
oping properties  have  produced  sufficient  ore  to  make 
shipments,  while  others  have  only  small  bunches  of  ore 
and  are  merely  prospecting. 

The  most  active  copper  operations  in  the  province  of 
Pinal  del  Bio  are  at  a  considerable  distance  from  the 
railroad  on  the  western  side  of  the  Sierra  de  los  Organos 
in  a  grassy  drift-covered  country  having  almost  no  out- 
crops. Therefore,  though  copper  was  known  to  exist 
in  this  region  for  many  years,  it  is  not  to  be  wondered 
at  that  few  mine-  vvere  opened  or  that  little  work  was 
done  in  this  end  of  the  island  up  to  the  time  of  the 
opening  of  the  Matahambre  mine.   While  the  Matahambre 

may  be  said  to  be  th ly  "real"  mine  in   this   part  of 

Cuba,  yet  the  showings  of  copper  are  so  persistent  along 
both  sides  of  the  Sierra   that   work  is  now  certain  to  be 


done  for  some  time  to  come  in  the  endeavor  to  find 
.■mother  Matahambre.  Several  other  orebodies  have  in- 
deed been  opened,  but  none  has  yet  proved  to  be  of  the 
size  of  Matahambre.  It  should  be  noted,  however,  that 
the  orebodies  have  been  of  good  grade  in  nearly  every 
instance. 

The  Sierra  de  los  Organos,  along  which  most  of  the 
copper  mines  are  grouped,  runs  in  a  northeast-southwest 
direction,  approximating  the  center  line  of  the 
province  of  Pinar  del  Rio.  The  most  striking  feature 
of  the  Sierra  is  the  limestone  ridges  or  hills,  which  are 
more  or  less  bare  and  precipitous.  These  limestone  hills 
are  sometimes  sheer  on  one  or  even  two  sides;  hills  of 
this  type,  when  separated,  bear  the  name  locally  of 
magotes.  They  have  apparently  been  thrust  upward  at 
lines  of  faulting,  though  the  geology  has  not  been  fully 
studied.  The  foothills  of  the  Sierra  de  los  Organos  are 
in  places  approximately  as  high  as  the  limestone  ridges 
and  are  frequently  separated  from  them  by  an  area  of 
serpentine,  the  igneous  basement  rock  of  Cuba.  In  a 
bulletin1  issued  under  the  direction  of  Pablo  Ortega,  head 
of  the  recently-created  Direccion  de  Montes  y  Minas, 
the  occurrence  of  basalt,  diabase  and  other  igneous  rocks 
is  mentioned,  but  they  did  not  happen  to  come  under  my 
observation.  The  foothills  are  drift-covered  and  show 
few  outcrops.  They  are  grassed  over,  and  there  are 
practically  no  trees  except  in  gulches  or  protected  hill- 
sides, owing  to  a  "twister"  that  passed  over  this  section 
about  five  years  ago.  Only  a  few  live  palms  and  the 
trunks  of  many  dead  trees  were  left.  These  rolling  hills 
have  more  the  appearance  of  a  typical  grazing  country 
than  of  a  mining  region. 

Ore  Usually  Found  in  Slate  or  Shale 

Most  of  the  orebodies  so  far  disclosed  have  been  found 
in  the  shattered  slates  or  shales  in  the  foothills  to  the 
west  of  the  Sierra,  though  in  the  ease  of  the  Constancia 
mine  the  ore  was  reported  to  have  been  found  in  lenses 
in  the  serpentine  and  at  the  contact  of  serpentine  and 
limestone  (?).  Tn  no  instance  that  I  observed  had  any 
mines  been  opened  at  the  contact  of  the  surpentine  with 
the  magotes  or  the  main  limestone  ridge,  and  no  pros- 
pecting of  consequence  was  in  progress  at  this  contact. 
Whether  this  was  because  of  no  visible  copper  minerals, 
or  because  such  areas  had  been  investigated  and  found 
barren,  I  do  not  know. 

Matahambre  Discovered  by  a  Hunter 

The  Matahambre  mine,  which  caused  the  present  copper- 
mining  activity  in  Pinar  del  Rio,  is  situated  in  the 
foothills  on  the  western  side  of  the  Sierra  at  an  altitude 
of  less  than  500  ft.  and  only  about  8  km.  from  the  port 
of  Santa  Lucia.  I  shall  not  attempt  to  describe  the 
Matahambre  mine,  but  merely  touch  upon  a  few  inter- 
esting tacts  about  this  property.  Matahambre  Hill  is 
t\  pically  grass-covered,  and  the  discovery  of  the  mine  was 
purely  fortuitous.  A  .hunter  caught  in  a  rainstorm  is 
said  to  have  sought  shelter  under  the  overhanging  ledge 


'"Koletin  de  Minas,"  Num.  1,  July.  1916;  direccion  de  Montes 
y  Minas.  Secretaria  de  Agricultura,  Comercio  y  Trabajo, 
Habana,  Cuba. 
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of  a  small  gulch.     While  waiting  for  the  rain  to 

he  noticed  some  peculii king  rock     the  only  copper 

outcrop  on   the    Matahambi  of   ;  10   hectares. 

The  peculiar  color  induced  him  to  take  some  of  thi 
which  eventually  was  shown  to  Dr.  Alfred  Porta  in  the 
town  of  Pinar  del  Rio.  Dr.  Porta  interested  Manuel 
Luciano  Diaz,  a  well  known  civil  engineer  of  Havana, 
who  in  1913  began  the  development  of  tb 
Rich  ore  was  opened  bj  an  exploratory  adit,  and  before 
the  end  of  a  year  enough  ore  had  been  shipped  to  pnt 
tin-  mine  "on  velvet."  Developments  continued  mosl 
Favorable  for  a  time  but  presentlj  the  original  orebodj 
came  to  an  em  1  in  a    e  agait  slate  wall.     How- 

ever, t lie  shaft  then  being  sunk  al  a  considerable  distance 
laterally,  was  in  ore  ai  ;i  point  lower  down  the  hill  ami 
D.  Fonl  McCormick,  who  was  placed  in  charge  of  the 
mining  work  at  this  time  decided  after  some  stud) 
of  the  local  condition-  to  drive  through  the  slip.  After 
going  over  100  ft.  in  barren  slate,  the  miners  broke  into 
a  good-sized  lens  of  nearly  solid  chalcopyrite  ore.  This 
gave  the  key  to  the  development  of  the  "greater  Mata- 
hamhre  mine,"  now  opened  to  the  eighth  level,  with  the 

shaft  being  sunk  to  the  ninth  I  already   aboul    50  it- 

below  sea  level.  Native  copper  ami  almosl  every  copper 
mineral  from  oxide  to  sulphide  have  been  found  in 
the  Matahambre  mine,  hut  chalcopyrite  i-  the  predominant 
mineral.  The  country  i-  slate,  much  shattered,  and  with 
frequent  lateral  faults.  The  orebodies  generally  are  at 
an  angle  of  about  t5  .  Sufficient  ore  has  now  been  devel- 
oped to  warrant  the  erection  of  an  8-km.  aerial  tramway 
to  the  port  of  Santa  Lucia,  the  building  of  porl  work-, 
a  1,350-hp.  crude-oil  engine  power  plant  at  Santa  Lucia, 
an  electric  transmission  line  to  the  mine  and  a  200  ton 
mill  on  Matahambre  Hill  to  treal  second-class  ore. 
Shipments  during  the  rain]  season  at  the  time  oi  mj 
visit  were  amounting  to  5,000  or  6,000  tons  per  month 
of  14%  ore.  Additional  teaming  arrangements  svere  being 
made  to  brine-  this  tonnage  up  tn  '•<)()0  or  9>000  ,""s 
pending  the  completion  oi  the  tramway  in  February  or 
-March.  Martin  Young  i>  general  superintendent,  while  1). 
Ford  McCormick  directs  the  technical  work,  with  the1  title 
of  "engineer  in  charge."  The  Matahambre  and  most  of  the 
other  properties  near  the  northern  end  of  the  Sierra  are 
usually  reached  by  leaving  the  Western  R.E,  of  Havana 
at  Pinar  del  Rio,  whence  a  guagua,  or  stage  line,  can  he 
taken  to  Vinales.  ami   La  Playa  de  Esperanza.     To  reach 

Matahambre  from  Esperanza,  one  pro, Is  by  launi  b  to 

Santa  Lucia,  thence  on   horsebai  k   to  the  mine. 

Developixo    Properties  os    Western   Slope 

Of  the  other  mines  at  the  northern  end  of  the  Sierra. 
I  visited  the  Constancia  and  Nieves.  The  Constancia, 
north  of  Vinales,  is  an  old  property,  formerly  worked 
by  the  McLoughlins,  i  ok  out  con- 

siderable ore.     Tin-  prop    I  bi     s  devi  loped  by 

M.  Paetzold,  Austrian  consul  al  Havana.  The  work  is  in 
charge  of   Marco    I.  though   lab 

Leslie  Bruns,  an  American  engineer  in  charge  of  Mina 
Mercedita,  has  been  cal  garding  develop- 

ments.    The  main    feature  of   inti  at    the 

orebodies  are  reported  to  he  found   in  I 
at  the  contact  of  thi  '  (?)>  "■llile 

at  most  of  the  other  »n   the  western  side  of 

the   Sierra,  the  or curs   in   the    fractured  slates  and 

shales.     Another    feature  of   interest  at  the  Constancia 


is  the  ,  op  mite,  a   i  opp  phide 

lower    in   copper    (about    25$  >    than    chalco 
occurring    fairlj    pure.     Several    hundr 
cubanite  on  ncia  .lump-  are  lo<  all 

mated  to 

who  i-  unfamiliar  with  tin i-  aston 

copper  conl 
grade  i  hali  - 

I  did  not  visit  W 
or    Mono.     All    me   reported 

bunches  oi  orebodies  oi  Al 

Mala-  Aguas,  though  a  Dumber  of  shafts  had  been  -unk. 
development  lately  has  been  by  drilling,  which  I  was  told 
was  diffii  u  i   and  <■■•  pi  asivi    owing  to  the  frai  tured 
dition  of  the  country.    Tin-  i-  probably  the  reason  whj 
prospecting  by  thi-  method  i-  not  generally  do 

Going  south  from  Matahambre  the  first  development 
encountered  i-  that  of  the  C'i.i.  Minera  Sieves,  which  i- 
installing  a  new  surface  equipment,  consisting  I 
Pneumatic  air  compressor,  Bolinders  oil  engine,  Jack- 
hamer  drills,  etc.,  for  the  prospecting  of  a  strong  pyrite 
or  }>\  n  hotite  rein  carrj  ing  a  small  per  -  i  opper. 

This  rein  if  developed  by  shaft.    The  company  also  has 
work    in    progress    in    two   adits    in    othi  the 

property.    Continuing  southward,  no  active  propertii 
encountered    until    aear   Gramales,   where   the   Otil 
a   syndicate  of  Cienfuegos  men. 

Promisini     \ii-   Near  Southern  End  of  the  Sierra 

Still  farther  BOUth,  a  group  of  properties  under  active 
exploitation  are  the  Pram  isco,  La  Mejor,  Sao  Ramon 
and  Candida.  The  developments  her,  are  mainly  bj 
adits  and  -hallow  Bhafts— the  lath  ;!  an  800 

ft    deep.    These  mines  are  all  in  promising  ground  and 
have   found   some   ore   in    the   fractured   shale.     Ai    the 

in, 'in  the  Francisco  has  tl  I     adida 

has  -hipped  about  3,000  tons  from  a  h  ocket 

Candida.  Francisco  and  La   Mejor  are  now  in  the  hands 
of  American  engineers,  and  their  development  i<  receiving 
ligent  attention.    Whether  another  Matahambre  will 
he  developi  d    remains   to   be   se<  a.     A    featun 
southern     properties,    especially    at     I'  '    at 

La  Mejor.  "gossan"  outcrops 

in  fact  originally  denounced  as  an  iron  property  ;  hovi 

run   in   to  cut    :■  ad   nothing 

at  the  point-  expected,  though  the  country  is  so  broken 
that  i  ons  may  be  drawn  from  this  u 

At    the   Candida,   Carl    V    Li  •  -.   formerly  at    Mapimi, 
Mexici  '""''"' 

work :   Chester  A.    Fn  I 

i  '•  William   E.  Fenwick  is  engineer 

for  the  Fra  I  -  on,  which  1 

did  not  visit,  is  in  charge  of  a  Mexican  lacio 

Quintanilla,   for       I  dicate.     Much  oi 

j    of  these  tour  ssarily 

devoted  to  road  buildii  i  ached   from 

Guane,   the   rail   end   of  thi  R.R.;   thei 

•  i-.  win.  h 

mail 

1 

I  I 

( 
.  hut  on  the 

Minera  A- 
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did  not  have  time  to  visit  this  property,  but  was  told  that 
several  hundred  tons  of  ore  has  been  shipped  therefrom; 
I  was  informed  that  the  ore  generally  is  not  so  high  in 
grade  as  at  some  of  the  other  Pinar  del  Rio  properties. 
This  stock  is  listed  on  the  Bolsa  in  Havana.  Recently, 
it  was  reported  that  the  property  was  to  be  purchased 
i,\  a  "French  syndicate"  for  $3,000,000.  On  the  strength 
of  this  report,  the  stock  was  heavily  traded  in,  sky- 
rocketed to  a  high  figure  and  then  .slumped  when  the 
sale  to  the  •'Freneh  syndicate"  did  not  materialize.  This 
Left  a  rather  bad  taste  in  the  mouth  of  the  public  as 
regards  mining  speculation.  Asiento  Viejo,  however, 
has  just  made  another  shipment  of  100  tons  to  the  United 
States  and  has  improved  the  road  for  hauling  further 
shipments  to  Dimas.  A  concentrator  is  under  consid- 
eration. The  Mercedes  mine,  also  situated  near  the 
southern  end  of  the  range  on  the  eastern  side,  was  for 
some  time  tinder  development  by  the  Cia.  Minera  Buena 
Vista,  but  I  understand  that  the  option  has  now  been  re- 
linquished. Tins  company  also  operates  the  prospect  at 
Malas  Aguas. 

At  the  north  on  the  eastern  side  of  the  Sierra,  near 
Kilometer  12  on  the  carretera  from  Pinar  del  Rio  to 
Vinales.  Robert  Willetts  has  been  developing  the  Isabel 
Rosa  mine,  which  has  lately  been  taken  over  by  interests 
for  whom  Chester  A.  Fulton  is  engineer.  About  150 
tons  of  cubanite  ore,  occurring  in  slate,  has  been  taken 
out  in  development  here;  the  shaft  is  now  being  sunk 
to  a  depth  of  100  ft. 

A  deterrent  to  the  entrance  of  American  capital  in  this 
region  is  the  high  royalty  asked.  It  is  currently  reported 
that  Dr.  Porta,  who  controls  the  Matahambre  area,  has 
a  40%  interest  in  the  profits.  This  may  or  may  not  be 
correct;  only  a  mine  like  .Matahambre  could  stand  such  a 
tax.  Few  mining  operators  in  the  United  States  would  pay 
25%  or  even  15%  to  prospect  a  drift-covered  area  that 
only  has  a  chance  of  containing  a  .Matahambre.  As  is 
inevitable  in  the  rapid  development  of  a  new  region,  some 
of  the  work  has  been  injudiciously  dime,  but  gradually 
the  wisdom  of  securing  technical  advice  is  being  appre- 
i  iated.  A  number  of  companies  are  now  employing 
competent  American  engineers,  and  it'  the  latter  be  given 
a  free  hand,  these  properties  will  be  assured  a  thorough 
and  intelligent  development.  Unfortunately,  in  some 
instances,  the  Latin  system  of  dual  management  pre- 
vails— an  administrador  and  a  technical  manager — with 
its  attendant  expense  and  occasional  comflicts  of  authority. 
.Many  of  these  properties  have  not  yet  been  developed  to 
a  stage  warranting  such  an  expensive  form  of  manage- 
ment, but  Cuban  opinion  considers  it  more  safe  ami 
apparently  does  uoi  realize  that  technical  men  of  integrity 
can  lie  secured  and  that  thousands  of  mines  are  success- 
fully   run    in    the    States    under    single    management. 

Just  what  the  future  holds  out  for  Pinar  del  Rio  as 
a  copper  region  is  uncertain.  Another  year's  development 
should  give  considerable  light  on  this  question.  There 
is  a  remarkable  persistence  of  copper  occurrence  for  50 
km.  more  or  less  on  both  sides  of  the  Sierra  de  los 
Organos,  and  it  would  certainly  be  a  curious  thing  it 
Matahambre  were  the  only  concentration  of  great  extent. 
The  surface  indications  arc  not  more  favorable  at 
Matahambre  than  at  numerous  other  places.  Good  ore- 
bodies  of  modes!  dimensions  have  already  been  found, 
but  as  to  another  Matahambre — it  took  a  long  time  to 
find  anol  her  United  v  erde. 


I£iag|iiiae©if'S£>  ILUbravsr^  Eiadl©WE!a©Ea& 

Dr.  James  Douglas,  of  New  York,  has  presented  $100.- 
000  to  the  United  Engineering  Society,  the  income  to  be 
used  for  the  benefit  of  the  library.  The  trustees  of  the 
society  have  perfected  plans  for  the  development  ami 
extension  of  the  itsefulness  of  this  great  engineering 
library  and  are  endeavoring  to  secure  endowments  aggre- 
gating $1,000,000,  the  income  to  be  used  for  the  library. 

The  plans  of  the  trustees,  having  been  submitted  to  ami 
carefully  examined  by  Dr.  Douglas,  have  been  approved  by 
him  and  he  has  signified  this  approval  by  his  gift  of 
$100,000,  which  has  just  been  made.  Now  that  the  library 
of  tin'  American  Society  of  Civil  Engineers  has  been 
united  with  the  libraries  of  the  institutes  of  mining, 
mechanical  and  electrical  engineers  in  the  building  of  the 
United  Engineering  Society,  in  West  39th  St..  Xew  York, 
the  combined  library  forms  the  greatest  engineering  collec- 
tion in  the  world.  It  is  the  purpose  of  the  trustees  to 
extend  greatly  its  usefulness,  and  it  is  hoped  that  the 
splendid  indorsement  which  Dr.  Douglas  has  given  will 
stimulate  other  similar  endowments  until  the  necessary 
million  dollars  has  been  obtained. 

Acimetrnc^im  Miiranin\g»  <C©Eag|E°e§§ 
Special  Correspondence 

By  a  unanimous  vote  the  American  Mining  Congress, 
which  closed  its  sessions  at  Chicago,  111.,  on  Friday,  Nov. 
17,  adopted  a  resolution  putting  the  congress  unquali- 
fiedly on  record  as  favoring  "a  competent  nonpolitical 
commission"  to  investigate  the  defects  of  the  Federal 
mining  laws.  The  commission  desired  by  the  congress 
would  recommend  to  the  Federal  lawmakers  the  remedial 
legislation  thought  necessary  ami  would  sit  in  Washing- 
ton as  an  advisory  body  during  the  consideration  of  the 
legislation.  The  lack  of  a  single  voice  in  opposition  to 
the  resolution,  as  well  as  the  outspoken  opinion  of  many, 
indicated  that  operators  of  coal  and  of  metal  mines  re- 
sent the  lack  of  consideration  given  the  mining  industry 
by  the  House  Committee  on  Mines  and  Mining.  Since 
the  committee  declined  to  approve  of  an  investigating 
committee,  it'  was  pointed  out  that  most  operators  had 
given  serious  consideration  to  the  proposal  that  the  min- 
ing laws  be  revised  without  the  preliminary  investigation. 
It  was  declared  at  meetings  of  the  mining  congress  that 
no  operator  believes  the  law  can  be  revised  intelligently 
without  this  investigation.  The  need  for  a  more  suit- 
able code  is  so  great,  however,  that  many  favor  an  at- 
tempt to  draft  a  law  without  the  commission,  if  con- 
tinued opposition  to  the  commission  plan  should  develop 
at  the  coming  session  of  Congress. 

Carl  Scholz,  who  has  been  president  of  the  mining  con- 
gress  for  three  years,  thwarted  all  efforts  to  secure  his 
renomination.  and  the  presidency  went  to  Walter  Doug- 
las, of  Phelps,  Dodge  &  Co.  No  other  nominations  were 
made,  and  Mr.  Douglas  was  elected  by  acclamation. 
George  II.  Crosby,  of  Duluth.  Minn.,  and  Irving  T.  Sny- 
der, of  Denver,  Colo.,  were  elected  to  fill  vacancies  on 
the  board  of  directors;  W.  R.  Richards,  of  Pottsville, 
Fenn.,  and  M.  N.  Kemmercr,  of  New-  York  City,  were 
reelected  to  places  on  the  board  of  directors. 

While  fifteen  cities  submitted  invitations  for  the  con- 
vention nexl  year,  it  is  believed  that  Birmingham.  Ala., 
found  nio-i   favor  with  the  members  present  at  Chicago. 
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No  'Hit'  of  the  aim  entions  held  by  the  congress 

ever  has  gone  to  the  south.     Anol 

Birminghai mbines  the  coal-  and  tal  produi  in 

tricts,  in  cadi  of  whirl,  there  is  much  popular  interest. 

Steps  taken  by  the  uniform-legi  I  on  of  the 

convention  toward  the  drafting  of  a  coal-mining  code  are 
confined  entirely  to  coal  mining.  Ii  was  explained  thai 
ii  is  ni.i  the  intention  ol  the  Uniform  Mining  Law-' 
Association  (organized  al  the  convention  as  a  separate 
entity),  to  consider  the  application  of  their  proposals ,to 
metal  mining. 

The  only  resolution  adopted  al  the  convention  which 
seriously  divided  the  Resolutions  Committee  was    ' 

introduced  h\  I..  W.  Trumbull,  state  geologisl  of  Wy - 

ing,  in  which  ii  was  urged  that  the  Department  oi  thi 
[nterior  construe  the  public-land  laws  more  liberally. 
The  resolution,  which  passed  the  general  assembly  of  the 
congress  with  few  dissenting  votes,  pui  the  cue  re--  on 
record  as  being  unalterably  opposed  to  any  system  of 
Federal  leasing  of  mineral  and  other  land  or  the  en- 
actment by  Congress  of  any  laws  relating  to  public  ! 
the  effect,  of  which  is  to  restrict  the  development  of  the 
West.      , 

The  attendance  of  members  from  the  metalliferous  sec- 
tions of  the  country  was  unusually  light.  This  was  ex- 
plained by  those  who  did  attend,  as  being  the  result  of 
the  prosperous  condition  of  the  industry.  In  the  effort 
tn  keep  production  at  the  highest  possible  point,  com- 
paratively few  operators  of  metal  mines  feel  that  they 
can  spare  any  time  away  from  their  properties.  Even 
the  coal  men  from  the  Held-  adjacent  to  Chicago  did  not 
stay  through  the  entire  convention.  Many  of  these  op- 
erators selected  the  days  on  which  the  topics  in  which 
they  would  be  most  interested  were  to  be  discussed  and 
limited  their  stay  to  just  that  time.  In  this  way  the  at- 
tendance was  evenly  distributed  throughout  the  conven- 
tion and  a  minimum  amount  of  time  was  losi  bj  the 
operators  from  their  desks.  Distance  made  this  pro- 
cedure impossible  fur  metal-mine  operators.  Unfortu- 
nately for  the  maximum  success  of  the  metalliferous 
section,  a  number  of  those  having  promised  to  read 
papers  were  prevented   from   being   present. 

The  On.  Im  ot  \  rioN  Session 

The  most  successful   session   was  thai   of   Wednesday 
afternoon,  when  an  extended  discussion  of  flotation 
lems  took  place.     It  was  at  tin'-  session   that   the 
on  '"Oil  Flotation."  by  Dorsej    A.   Lyon,  of  the   Bn 
of  Mines,  was  presented.     Mr.  Lyon  i-  in  charge  of  the 
bureau's   Salt   Lake   City   station,     lie    summarizes    the 
work  done  in  the  extended  study  which  has 
of  the  low-grade  and  complex  ores  of  Utah,  as  follows: 
"The  development    oi    a    brit  —    for  ex- 

tracting lead  from  low-grade  and  complex  on 

velopment  of  a  proa  -  f  load  and  zinc 

from  lead-zinc  sulphidi  the  flotation 

process  to  the   reco1  lead   in  carl  -:   the 

development  of  a    proi 

low-grade  and  eonrp]  tal,  and  the  devel- 

opment of  a  process  for  the  production  <>\'  zinc  dusi  from 
solutions  of  zinc." 

The  social   feati  cot  rention   were   very  suc- 

cessful.    At  the  smoker  Tuesday  night,  more  than  600 

members  and  theii  gathered  in  I         m  of 

Hotel    La    Salle  and    j      ed    in   singing  old-ti 


Well 

The      I,;,!., pi. 

> 
< 

The  banquet    was   made   the  occasion    for   (hi 

lion     ;•      i 

told   watch.       I 

clevi  rly.    1 

Mr.  Scliolx.  in  t 

the  toastma 

as  r  He  had  launched  into 

rupted  by  E.  W. 
Pari  er,  of  the  Anthracite  Bureau  ■      I  ition.     Mr. 

Pari  -i  bi  -     .i  j„,ut 

springtime  and  it-  relation  to  wintertime.     II 
the  advantages  of  Eastern  time  and  Central  time.     Hi 
compai  onception  •■  me  with  the 

l'11 f  ad  ! ■       .       i '      ■  i'-  rambling  tall 

tinued  irbation  of  Mr.  Scholz  inert  i 

tothing  ol   the    Ian      P  n  illj   he  turned  to  T 
mast  i    Buckingham  and  asked   if.  by  any  chance.    Mr. 

Parker  had  brofo  of  a  lif.ti md   indulged 

in   intoxicants.     His  perplexity  was   short-lived,  as    Mr. 
Parkei  i  ut  short  his  dissertation  on  "time"  by  dai 
the  watch  before  the  astonishi  the  retiring  p 

dent,  saying  that  the  time  kept  by  the  watch  he  held  was 
declared  to  be  as  exact  as  human  ingenuity  could  d< 
The  watch  was  a  token  of  the  esteem  in  which  the  mem- 
bers hold   Mr.  Scholz,  I 
of  the 

Judge  Shori  's  I'm: 

Judge   Short    based    his   talk   on   a    parable,   which    in 
substance  is  as   follows:      ■The  Sam   family  was  on 
wealth.     The   father.   Uncle   Sam.  divided   the   prt 
equally  between  his  sons,  North,  East,  South  and  West. 

The   portions  which    fell   to   the   thr Idei 

awarded  them  and  placed  at 

-luiied  his  portion  of  tl 
early  in  life,  was  unable  to  ti  hud 

his  brothers.     After  having  had  full  benefit  of  their  part 
of  the  estate  and  greal  value  of  their  brol 

estate,   North,   East   and   South  came  '•>  the  coin  i 
that  Wesfs  estate  should  be  handled  so  that  the  profit 
accruing   from  it  would  be  divided  equally  among  them 
all."    Judg     3  "in  this  parable,  developed  a  con- 

vincing argument  in  favor  of  the  Western  idea  of  con- 
servation. 

i  I    Pope,  in  his  toa-t.  dwell  on  the  kin-hip  be- 

tween mining  and  manufacturing.     Be  pointed  out  that 

the  mini 

manufacturer  is  more  than  a  consumer 

ierial    he  ihasized    thi 

manufacturer  al-  i  v  importai 

the  mining  industry  in  that 

chinery   without    which 

but  the  primitive  scale  would  ssible. 

rungsten    In    "^'«     Brnnnwicli 
The  "Canadian   Ei 
new  (    the 
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The  present  situation  in  copper  is  unprecedented.  The 
causes  leading  up  to  it  are  clear.  With  a  shortage  of 
refining  capacity  and  difficulty  of  increasing  it,  a  large 
part  of  the  expected  production  during  the  first  half  of 
1917  was  taken  out  of  the  market  by  one  huge  purchase 
by  the  allied  governments.  Domestic  users  of  copper 
subsequently  became  panic-stricken  and  rushed  to  buy  the 
remainder  of  the  probable  output  up  to  the  middle  of 
1917. 

Therefore  we  find  ourselves  in  the  situation  where 
nearly  all  of  the  expected  production  for  seven  months 
ahead  has  been  sold.  Conversely,  it  is  probable  that  the 
expected  requirements  have  been  covered.  The  brutal, 
reckless  buying  of  the  last  fortnight  must  mark  the  cul- 
mination, or  the  close  approach  to  it,  of  the  satisfying 
of  the  large  needs. 

Cessation  of  buying  there  must  be  some  day.  Then  we 
shall  face  the  position  where  all  the  copper  to  be  produced 
for  six  or  seven  months  ahead  has  been  sold  and  all  the 
copper  to  be  needed  has  been  bought.  Buying  may  then 
extend  into  the  second  half  of  1917,  as  it  has  already  upon 
a  relatively  small  scale,  but  sooner  or  later  there  must  be 
a  halt  in  the  recklessness  of  people  committing  themselves 
so  far  ahead. 

Assuming  that  presently  there  will  develop  such  a  halt, 
we  may  expect  a  prolonged  period  of  dullness  in  the 
market,  for  producers  will  have  no  more  copper  to  sell  and 
users  will  need  to  buy  no  more.  There  will,  however,  be  a 
copper  market  on  small  transactions,  for  there  will  lie 
some  users  who  have  held  aloof,  with  the  nerve  to  take 
their  chances  later  on.  while  on  the  other  band  there  will 
be  some  who  will  find  themselves  overbought  and  will  be 
desirous  of  reselling.  Moreover,  producers  will  come  into 
possession  of  small  supplies  held  in  reserve  for  safety  in 
conducting  their  business,  which  will  be  gradually  released 
as  time  wears  on.  And  there  will  be  other  ameliorative 
factors. 

As  between  production  and  consumption,  we  are  prob- 
ably approaching  a  state  of  equilibrium.  During  the  re- 
cent excitement  there  has  been  undoubtedly  a  tendency  to 
overestimate  the  consumption  and  underestimate  the  pro- 
duetion.  The  purchases  by  the  allied  governments  for 
delivery  in  the  first  half  of  1917  call  for  about  180,000,000 
He  or  about  80,000,000  lb.  per  month.  This  is  noi  an 
addition  to  the  normal  exports  figured  on  the  basis  of 
1916.  Rather  is  it  simply  a  replacement  of  them.  We  are 
prone  to  shut  our  eyes  to  tin'  fact  that  the  allied  govern- 
ments have  not  been  buying  all  this  copper  for  military 
purposes  alone,  but  rather  for  the  entire  consumption  of 
their  countries,  the  industries  of  which  they  have  mobil- 
ized and  taken  in  hand. 

There  has  been  some  outside  buying  from  both  Great 
Britain  and  Frame,  which  is  permitted  under  certain 
circumstances,  and  from  other  countries.  Let  us  esti- 
mate this  at  120.000,000  lb.,  calling  for  the  export  of 
about  20.000.000  lb.  per  month.     We  shall  then  have  a 


total  contemplated  export  of  100,000,000  lb.  per  month 
to  go  out,  not  160,000,000  lb.  per  month,  which  is  assumed 
by  adding  100,000,000  to  60,000,000— the  latter  being 
the  average  rate  of  1916.  The  domestic  use  of  copper  will 
be  probably  about  125,000.000  lb.  Thus  the  total  require- 
ment will  be  around  225.000,000  lb.  per  month.  The  out- 
look is  that  the  production  will  be  at  approximately  the 
same  figure,  probably  more  rather  than  less.  This  is 
about  the  way  things  look  now. 

However,  there  are  numerous  factors  that  may  enter 
into  the  situation  as  time  passes,  and  will  have  a  general 
tendency  toward  amelioration  of  the  stringency.  During 
the  first  nine  months  of  1916  the  exportation  of  copper  in 
bars,  plates,  ingots  and  rods  averaged  61,500,000  lb.  per 
month.1  If  Europe  is  going  to  take  100,000,000  lb.  per 
month  in  1917  instead  of  about  60,000,000  as  in  1916, 
there  is  ground  for  the  suspicion  that  she  has  contracted 
for  more  than  she  really  needs,  in  order  to  be  on  the  safe 
side.  However,  it  is  to  be  remarked  that  Great  Britain 
and  France  are  probably  going  to  manufacture  wares  that 
they  have  previously  got  from  this  country.  On  the  other 
hand,  the  refiners  have  probably  been  conservative  in  con- 
tracting to  deliver  what  they  expect  to  produce,  and  as 
time  rolls  on  will  most  likely  find  their  actual  output 
greater  than  reckoned.  Of  course,  everybody  knows  now 
that  the  stringency  in  copper  is  due  to  shortage  of  electro- 
lytic refining  capacity.  The  high  prices  will  undoubtedly 
stimulate  further  the  production  of  lake  copper,  which 
requires  only  a  furnace  refining,  and  moreover,  we  shall  see 
an  increased  use  of  blister  copper  low  in  silver — such  as 
the  Arizona,  Braden,  Detroit,  Tennessee,  and  Miami — 
which  can  be  refined  in  furnaces  up  to  99.75%  Cu  and 
can  be  marketed  as  "best  selected." 

Everybody  will  say  that  this  is  no  time  to  consider 
statistics.  The  market  has  gone  up  because  consumers 
have  insisted  on  buying.  If  a  producer  did  not  sell  to  one, 
he  could  to  another,  for  many  were  begging  him  to  let 
them  have  copper.  But  without  any  doubt  the  extraor- 
dinary situation  of  the  last  few  weeks  has  resulted  from 
the  failure  of  consumers  to  appreciate  the  statistical  posi- 
tion, and  becoming  panic-stricken,  they  insisted  upon 
buying  all  their  next  six  months'  supply  at  once.  Exactly 
the  same  thing  happened  in  spelter  in  1915.  If  the  allied 
governments  had  deferred  their  large  purchases  and  taken 
80,000,000  lb.  per  month,  or  if  domestic  consumers  had 
not  become  scared,  the  copper  market  would  probably  have 
moved  along  in  an  orderly  way,  with  the  possibility, 
perhaps,  that  the  allied  governments  might  have  paid 
more  and  the  domestic  consumers  less. 

The  producers  have  now  sold  about  all  of  their  first-half 
1917  copper  at  prices  ranging  from  21  to  32c.  per  lb.,  the 
bulk  of  it  under  the  arithmetical  mean  of  28c.  When  the 
present  storm  abates  and  calm  ensues,  we  may  expect  a 
prolonged  period   of  dullness,   during  which   the  market 
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will  be  established  on  relatively  small  Bales,  For  <\  i 

to  be  expected  thai  coi      mers  will  buy  furiously  all  the 

time  for  long  distances  ahead. 

IRewnsaoia  ©If  ttlhe  Mair&iiagj  L&ws 

We  have  referred   several   n -  to  the  discussions  by 

the  several  mining    01  of  the  United  Stales  re 

bag  revision  of  the  mining  laws  and   the  express* 
opinion  upon  a  series  of  questions  thai   were  proposed. 
The  vote  upon  those  questions,  which  is  reported  in  the 
last  bulletin  of  the  Mining  and  Metallurgical  Societj  of 
America,  is  highly  illuminating.     It   will   be  recoil    ted 

that  the  M.  M.  S.  A.  invited  all  t! ther  uational  30 

cieties  and  also  the  several  state  societies  to  vote  upon 
the  same  questionnaire.    The  Northwesl  Mining  Associa 
tion,  the  California    Metal    Producers'   Association,   the 
Nevada  Mine  Operators'  Association  and   the  Colorado 
Scientific  Society  did  so. 

Let  us  consider  first  the  vote  of  the  M.  M.  S.  A.  This 
is  a  national  society.  Its  membership  is  small,  but  is 
representative  and  influential.  Of  its  members  123  voted, 
a  rather  large  vote  by  percentage.  Foreign  members 
did  not  vote,  nor  did  many  members  who  are  metallur- 
gists rather  than  miners.  Moreover,  many  members  en- 
gaged in  mining  in  Eastern  districts  excused  themselves 
from  voting  on  questions  pertaining  especially  to  the 
public  lands  of  the  West,  as  to  which  they  professed  ig 
norance. 

The  vote  of  the  M.  M.  S.  A.  showed  that  while  with 
regard  to  questions  of  detail,  such  as  the  size  of  claims 
and  the  orientation  of  lines,  there  was  difference  of  opin- 
ion— sometimes  to  the  extent  of  a  nearly  equally  divided 
vote — upon  all  fundamental  questions  there  was  all  but 
unanimity. 

On  the  proposition  that  in  a  revision  of  the  mining 
laws  it  should  be  aimed  to  preserve  to  the  maximum 
extent  the  phraseology  of  the  present  laws  and  their 
principles  of  administration,  the  vote  was  110  in  tin 
affirmative  and  -1  in  the  negative.  It  was  voted  116  to 
1  that  a  new  mining  law  should  be  made  to  cover  all 
classes  of  valuable  mineral  deposits  other  than  coal  and 
that  this  intention  be  so  clearlj  defined  that  there  will 
he  no  misunderstanding  of  it.  On  the  proposition  thai 
the  new  law  shall  authorize  mineral  locations  without 
discovery  in  any  pail  of  the  public  lands  officially  classed 
as  mineral  and  upon  discovery  in  an\  part  of  the  public 
lands  whether  officially  classed  as  mineral  or  nOnmin- 
eral,  the  vote  was  "yes."  83,  "no,'"  15.  That  there  be 
further  a  provision  permitting  bona  tide  prospecting  on 
land  classified  as  nonmineral  and  protecting  the  pros- 
pector in  the  meanwhile  was  voted  11"  to  :;.  By  almost 
equally  sweeping  vote  it  was  the  consensus  of  opinion, 
however,  that  patents  should  not  be  granted  until  dis- 
coveries had  been  made. 

The  question  as  to  whether  the  number  of  claims 
able  by  one  person  or  association  be  limited  or  unlimited 
developed  a  closer  division  of  opinion.  P.'  voting  '■lim- 
ited" ami  CO  •■unlimited."  However,  the  propositions 
that  existing  regulations  respecting  the  marking,  notice 
and  recording  of  location  be  continued,  that  the  record- 
ing must  be  done  within  00  days,  that  there  be  emphatic 
provisions  to  insure   the   honest    pi  of  annual 

assessment  work  and  that   proceedings  for  patent  remain 
as  now  were   carried    sweep  !,1    to   3, 

94  to  9,  110  to  2  and  73  to  16  respectively. 


- 

tog  aboliti f  ,    |  ,.,1:,!,  ,,,i    , 

lau  of  the  ape\  thai  started  tie-  1 
lion  lei-  revision  of  tbj  'I        questioi 

I"1'   10  the  form  of  a  memorandum  thai   had 
be,.,,  adopted   bj 
lows: 

iii.-  in. 1.1. 1  ■ 

erala   under    it,    bounded 

surface  boui  1  a   land,   but 

any    1 

cluslvi  .1   ,.r  ;,n   the 

not  covered  by  any  existing  1  1 1 

'I'l'-     il-    ..      1  ht h    in    no    far 

as   any 

lateral   rights  of  cxistiriL-    i  ' 
however,    ■■■■.'  1    urant    of    patent 

with    111,-    .  - 

rights   "f   existing   claims    having   bi  pre- 

ed,   tii.-    last    sentence   of   this  art  npon    pre- 
viously   located    claims    the    rl| 

within    tie    vertical   projection   downward  "f   their   side   lines 

that  is  not  legall;      I  being  thus 

an   a. 1.1  ition    1"    tin-    origh  Mts. 

Members  were  asked  to  vote  approval  or  disapproval 
■of  the  above.    The  vote  was  L20  "yes,"  1  "no." 

It  was  \oied  I0(;  to  8  that  there  oughl  to  be  provision 
|..r  appeals  from  decisions  of  the  United  States  Land 
Office  to  a  court  of  competent   jurisdiction. 

So  much   for  the   Mining  and    Metallurgical    S 
The    other    national    societies    made    no 
"state  societies  did  -..,  but  their  machinery  did  not  in  all 
cases    permit   of   definite   expression    of   opinion.     The 
Northwest  Mining  Association  an.'  Op- 

erators' Associate  Beially  a-  bodies.     The  Cali- 

fornia   Metal    Producers'    Association    issued   ballots  and 
tiled  those  thai  were  returned.     The  Colorado   3 
Society  referred   the  questionnaire  to  a   committee  and 
id  in  iied  the  reporl  of  that  committee. 

With  a  few  exceptions  these  organizations  voted  in  the 
same  way  as  'be  Mining  and  Metallurgical  Society  upon 
the  main  questions  that  have  been  summarized  in  this 
article.  The  California  Metal  Producers'  Association  by 
a  vote  of  5  to  I  declared  in  favor  of  limiting  the  number 
.if  location-.  The  Colorado  Scientific  Society  i-  unwill- 
ing to  see  the  requirement  of  discovery  abolished,  but 
desire-    thai    actual    possession    of   a    delimited    claim    be 

legalized    pending   bona    tide   effort    1 ake   disco 

Otherwise  the  differences  among  the  several  organizations 
relate  mainly  to  details.  In  this  connection  it  is  inter- 
esting to  call  atteiitimi  to  the  matter  of  size  of  claims, 
wherein  are  reflected  differen  m  arising  from 

environment  and  expei  Northwestern  mining 

are  strongly  in  favor  of  a  claim  noi  less  than   I 
iare  (  10  acres).    They  have  come  mosl  in  contact 
with  British  Columbia  practice,  where  the  claim  unit   is 
1,500x1,500   ft.     The  Colorado  men   are  divided   between 
large  (lain  maximum )   and  small  01 

acre  minimum).     The   - 
small  claim.     They  have  had  with  the 

It  i-  singularly 

of  opinion  1  '  'he  mining  lav 

obtained  thi  medium  of  t 

and  Metallurgical  Society  has  been  so  ha 

..  to 
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be  difficult  to  proceed  to  draft  for  introduction  in  Con- 
gress  a  bill  that  will  be  what  mining  men  want.  The 
matter  now  stands  in  much  the  same  way  that  it  would 
if  a  commission  had  toured  the  United  States  and  ob- 
tained oral  expressions  of  opinions  in  several  mining  cen- 
ters and  tabulated  them.  The  present  expression  of 
opinion  is  probably  more  representative,  for  it  summar- 
izes votes  not  merely  from  a  few  places  but  from  many, 
scattered  all  over  the  United  States,  and  moreover  it 
follows  a  prolonged  discussion — extending  through  sev- 
eral years — in  the  course  of  which  all  kinds  of  views 
have  been  advanced  and  considered. 

It  will  now  naturally  devolve  upon  some  committee 
to  consider  the  wishes  of  the  mining  industry  and  weld 
them  into  a  properly  phrased  measure  to  be  offered  in 
Congress.  Without  any  doubt  the  Mining  and  Metal- 
lurgical Society  will  proceed  to  take  this  next  step  with 
the  same  broad  view  that  it  has  had  in  taking  the  pre- 
vious ones ;  that  is,  assuming  only  the  leadership  in 
getting  something  done  and  inviting  the  cooperation  of 
everybody  interested.  The  purpose  is  manifestly  to  pro- 
duce a  "mining  men's  bill."  embodying  what  mining  men 
want.  It  is  to  be  expected  that  whatever  committee  un- 
dertakes this  will  have  adequate  legal  assistance,  and 
moreover  that  it  will  publish  its  proceedings  as  it  goes 
along.  This  will  not  be  altogether  an  untried  experi- 
ment in  framing  legislation.  The  model  bill  drafted  by 
the  Committee  on  the  Prevention  of  Accidents  in  Metal 
Mines  (published  in  U.  S.  Bureau  of  Mines  Bulletin  No. 
;.">),  which  has  been  enacted  with  trifling  modifications 
by  several  mining  states,  is  evidence  of  what  a  committee 
of  engineers  can  do  in  such  things. 

Sps\iai§Ib=Ames*aegvia§c]h©laiir§lhSip§ 


Peace  advocates  are  not  all  theorists.  According  to 
the  Evening  Post  the  peace  committee  of  the  Philadelphia 
yearly  meeting  of  the  Society  of  Friends  (Quakers)  is 
urging  the  foundation  of  university  scholarships  for  the 
benefit  of  properly  prepared  Mexican  students.  They 
feel  that  friendly  relations  will  be  stimulated  by  facilitat- 
ing the  acquisition  of  an  education  on  American  soil  with 
American  surroundings.  Haverford  College  has  already 
responded  by  offering  two  such  scholarships. 

This  is  constructive  peace  work  that  may  well  be  imi- 
tated by  our  mining  schools  with  relation  to  all  the 
Spanish-American  republics.  The  more  residents  of  those 
lands  who  have  acquired  their  education  in  this  country, 
the  more  who  have  learned  to  know  us  as  we  really  are. 
the  less  will  be  the  feeling  of  distrust  now  so  prevalent 
in  some  Spanish-American  states. 

Not  only  will  this  lie  good  work  from  the  point  of  view 
of  peace  for  peace  sake,  but  it  will  be  good  business  from 
a  broader  point  of  view.  Many  of  our  mining  schools 
are  not  overcrowded  at  the  present  time,  their  facilities 
are  not  being  used  to  capacity ;  they  could  easily  afford 
several  scholarships  at  $200  to  $500  without  materially 
increasing  their  budgets,  and  the  good  that  would  result 
would  be  vastly  in  excess  of  the  cost. 

The  popular  slogan  at  the  present  time  is,  "Increase  of 
of  foreign  commerce."  We  miners  know  that  it  has  been 
the  seeker  of  minerals  and  metals  who  has  been  the 
pioneer  ever  since  the  "Western  Hemisphere  was  dis- 
i  overed.  He  has  gone  into  the  wilderness  where  the  rail- 
wavs,  the  farmers  and  bankers  have  followed  him.  and  we 


know  that  if  our  people  expand  their  mining  interests  in 
the  southern  republics,  other  commercial  enterprises  are 
bound  to  follow ;  and  as  these  develop  and  are  properly 
nurtured,  the  inducements  to  maintain  peace  and  amica- 
ble relations  must  grow.  We  believe  that  engineering 
education  acquired  by  foreigners  in  this  country  will  be 
a  means  of  stimulating  friendly  and  business  relations  to 
a    very    marked    degree. 


Tlhe  Boom  aim  Copper  §(t©cl}§,§ 

Last  week  saw  the  development  of  a  real  boom  in  copper 
stocks.  During  the  six  days  ending  with  Nov.  19  Utah 
advanced  12  points  to  130,  Kennecott  81/2  to  63^, 
Inspiration  7  to  74y2,  Chino  8  to  74,  Granby  24  to  120, 
Ray  I  to  36i/2,  Miami  7  to  48  and  Chile  16  to  39.  All 
these  prices  were  the  highest  ever  recorded.  Anaconda 
was  conspicuous  by  its  moderation,  its  advance  for  the 
week  being  only  about  6  points,  its  closing  being  about 
105,  a  figure  far  below  what  its  predecessor — Amalga- 
mated— had  realized  in  former  years. 

The  violent  advance  in  these  stocks  was  based  primarily 
upon  general  appreciation  of  the  phenomenal  position  to 
which  the  copper  companies  had  arrived.  Starting  from 
this,  the  public  came  into  the  market  and  bought  reckless- 
ly, crazily.  Intrinsic  value  was  no  consideration.  People 
bought  stocks  simply  because  they  thought  they  were 
going  up.  The  motive  for  the  mad  advance  on  Nov.  18 
was  a  rumor  that  there  was  to  be  a  consolidation  of  Utah, 
Kennecott.  Cerro  de  Pasco,  Chile,  Nevada  and  Inspiration. 
Why  Chino  and  Ray  should  have  been  omitted  and  why 
Inspiration  was  included  nobody  stopped  to  think,  nor  was 
there  any  heed  of  what  Washington  might  say  of  such  a 
project.  Consolidation  rumors  are  the  old  baits,  and 
never-failing  ones,  to  appeal  to  speculative  imagination. 
The  market  was  in  the  hands  of  people  intoxicated  by  the 
ecstacy  of  profits. 

Many  of  the  copper-producing  companies  have  long 
been  selling  at  less  than  their  intrinsic  value.  Some  of 
them  are  not  yet  selling  for  more  than  they  are  really 
worth.  But  a  good  many  are  now  selling  for  far  more 
than  they  are  w-orth,  giving  them  full  credit  for  all  that  is 
to  accrue  to  them  from  their  sales  of  copper  extending  to 
the  middle  of  1917.  However,  nothing  of  this  sort  has 
received  consideration.  The  keynote  has  been  simply  to 
buy  anything.  The  denouement  is,  of  course,  inevitable. 
Some  day  the  buying  power  will  exhaust  itself,  the  pools 
will  have  distributed  their  holdings,  the  public  will  have 
the  stocks,  and  when  the  last  buyers  become  tired  and 
try  to  realize,  the  break  will  come.  But  in  the  meanwhile 
the  gold  inflation  provides  great  buying  power. 

A  curious  thing  about  the  recent  rise  in  copper  stocks 
lias  been  the  relative  sluggishness  of  Anaconda,  which  up 
to  about  six  weeks  ago  was  historically  the  leader  of  the 
market.  A  broad  swing  without  Anaconda  heading  the 
list  was  hardly  conceivable.  The  present  rise  started  with 
Anaconda  and  Utah  both  at  about  90.  Utah  rose  to 
130,  while  Anaconda  went  only  to  105.  Comparing 
with  the  low  points  of  1914,  Utah  more  than  tripled 
in  price,  while  Anaconda  but  little  more  than  doubled. 


Some  judges  express  the  opinion  that  the  rises  both 
in  copper  metal  and  in  copper  stocks  are  approaching 
culmination.     As  to  the  metal,  when  producers  have  sold 
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all  they  expei  t  to  tun    oul  during  the  firs)  half  of  1911 
and  conve:  sel 

use,  there  must  l.e  ;i  halt  ,m|,  5S  buying  and  selling  • 
tends  generally  into  the  second  half  of  L911  ;  bu!  I 
must  be  some  time  win  ii  ordinary  prudence  will  check 
future  commitments.  As  to  the  copper  stocks,  the  rise 
wns  based  on  an  appreciation  of  the  great  profits  accru- 
ing to  the  producers.  The  sharp  advances  in  copper 
added  fillips  to  the  imagination,  but  no  longer  do  they 
amount  to  anything.  If  the  producers  have  sold  at  24r@ 
32c.  all  the  copper  they  expect  to  produce  up  to  the 
middle  of  till"',  it  will  not  add  anything  to  their  in- 
come if  speculators  sell  a  few  million  pounds  at  35c,  or 
45c,  or  55e.  It  was  therefore  necessary  to  have  seme 
stronger  medicine  to  keep  the  stock  market  going,  when- 
fore  on  Nov.  18  there  were  circulated  rumors  of  a  big 
consolidation  of  copper  companies.  'Phis  looked  much 
like  administering  strychnine  to  a  tiring  horse.  Of  course 
ideas  of  such  a  consolidation  were  all  moonshine,  but 
the  rumors  served  their  purpose. 


"But  Wall  Street  must  have  news.  It  feels  that  it  must 
have  some  excuse,  outside  of  general  conditions,  for  put- 
ting prices  up.  If  it  cannot  get  news,  it  will  take  rumors.'" 
The  witty  writer  of  Wall  St.  Paragraphs  in  the  Evening 
Post  thus  begins  his  comment  on  the  copper  consolida- 
tion rumor  of  last  week,  and  continues:  "There  are  tin 
the  copper  stocks.  Wall  street  long  wondered  why  the 
copper  stocks  did  not  move.  Their  earnings  were  phe- 
nomenal. They  were  constantly  increasing  their  divi- 
dend distributions.  And  when  the  coppers  began  to 
advance,  the  advance  was  at  first  attributed  to  the  dis- 
counting of  past  and  present  earnings  and  dividends. 
But  as  the  advance  went  further  the  ..Id  explanation  was 
found  unsatisfactory,  unsuitable;  and  so  rumors  were 
spread  around  of  future  dividend  increases  and  future 
orders.  And  these  dividend  increases  and  future  orders 
came;  there  was  placed  with  the  copper  companies  of 
this  country  the  largest  single  order  they  had  ever  re- 
ceived in  their  history;  it  was  so  greal  that  it  was  equal 
to  about  one-quarter  of  their  annual  capacity;  it  was 
greater  than  even  the  most  optimistic  forecasts  ha 
lieved  it  would  be.  The  copper  stocks  took  an  upward 
leap.  But  the  leap  was  not  great ;  it  was  short-lived,  and 
people  began  looking  about  lor  a  further  stimulus.  The] 
talked  of  higher  prices  for  the  metal.  Even  these  came; 
the  metal  went  to  the  highest  price  since  electrolytii 
per  was  invented.    The  copper  stoi  ks  ag:  -  -oar. 

This  time  their  gains  were  greater  and  more  sudden  than 
ever  before.  Some  parts  of  Wall  Streel  could  not  sec  how 
the  record  price  for  the  metal  could  lie  causing  this. 
And  so  merger  rumors  wee  beauty  of  a 

merger  rumor  is  the  element   of  m     tery.     [f  you 
that   the   earnings   of   the    So-and-So    copper   corporation 
have  increased  so  much,  you  know  just  about  what  that 
will   mean   to   the    price.      B  illy  do    not    know 

exactly  what  a  given  merger  will  due  of  a 

security.  Hence  there  i-  a  glamour  about  it.  Sou  hear 
of  a  merger  of  copper  companies  with  mines  spread  all 
over  the  country.  You  cannot  see  bow  that  will  effect 
any  economies  in  production.    You  cannot  see  how  that 


will  1  ,  t|,n| 

em 

'    control    over    th tput, 

the    metal;    but    you    would    natura 

ii"-  that   if  the  mergei  h  to  do  tl  , 

call  a  halt." 


Quaairtiftntl&Hive  Microscopy 

In    coppei    refinerii      n    ha 
custom  to  determine  the  ,  oppi  r  o  ined  i  opper 

by  making  photomicroj  hing  the  same,  i  il 

"id    the    portions    mowing    oxide,    and    weighi 
This  givi  -   the  relative  area-'  of  the  oxide  and  nonoxide 
portions.     Quantitative  photomicrography  is  a   new    art 
of  the  analyst  that  promises  much  usefulm 

In  the  Journal  of  the  American  Chemical  Society,  1916, 
XXXVIII,  1647-58,  V.  V..  Wright  -tat,-  that  ,t  i-  pos- 
sible with  tin'  aid  of  th,.  petrographic  mil  • 
measure  readily  and  with  sufficient  accuracy  the  optical 
constants  of  crystal  grains  measuring  only  0.01  mm.  in 
diameter.  II,  discusses  briefly  the  application  of  the 
instrument  Cal    problems.      I-    i      possible,    for 

example,  to  identify  any  one  of  the  pentose-  ami  he 
osazones  by  means  of  their  optical  constants,  even  though 

only   a    few  ailable.      In   the 

identification  of  alkaloid-  also,  where  chemical  methods 
are  unsatisfactory  or  difficult  to  apply,  aphic 

microscope  should   prove  of   value.     01 

mentioned  include  the  examination  of  baking  and  clean- 
ing powders,  abrasives,  paints,  fertilizers,  cement-,  dm.'-. 
sugars,  salt  and  photographic  developers. 

At  a  recent  meeting  of  the  Society  of  Public  Analysts, 
in  London.  T.  E.  Walli-  -aid  that  quantitative  results 
on  microscopical  work  have  hitherto  failed  to  obtain 
recognition  such  a-  is  accorded  to  similar  re-ults  based 
upon  chemical  processes.  By  adopting  the  procedure 
outlined  below,  a  high  degn  don  can  he  _ 

to  quantitative  work  with  the   microscope,  which   has  a 
unique  value  in  those  instances  where  chemical  method- 
are  inapplicable.     Equal   weights  of  the  material  under 
investigai ion  and  of  a   standard   mixture  foi  compa 
an-  mixed  hed  quantitii 

Iveopodium  spores.  The  mixed  powder-  are  suspended 
in  a  suitable  fluid,  and  two  slides  are  prepared  from 
each   suspension.     Ten    fields,    selected    according   to   a 

prearranged     plan,    are    counted    on    each    slide,    and    the 

ige  ratio  of  the  number  of  pa  I 
he     determined,     to     the     number    of     lycopodium     - 

found,  and  reduced  in  each  case  to  the  num- 
ber corres] lie  ipodium  spores.    The  fij 

so  obtainei  irtional  to  the  quantities  of  mate- 

rial  present   in   the  substance  and   in   the  standard   mix- 
ture .A     simple     calculal 
quantity  sought.  i  d  utility  of  the  i 
ml    were    shown    by    experiment-    with    typical     I 

flour,     pi  and    mu 

tato  starch  :  wl  idulterated  with   _ 

with  rice  stanh  :  and   £ 
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Personals 


Herbert  I.  Ellis  is  at  Kellogg,  Idaho. 

G.  R.  De  Beque  is  at  Frawley,  Colo. 

Walter  Neal  has  changed  his  address  from  Hall, 
Mont.,  to  1553  Haward  Ave..  Salt  Lake  City. 

J.  R.  Finlay  has  gone  to  Arizona  on  professional 
business,  expecting  to  be  absent  about  three  weeks. 

H.  C.  Bellinger  has  been  appointed  general 
manager  at  Chuquicamata  for  the  Chile  Explora- 
tion Co. 

S.  B.  Williamson  will  have  charge  of  construc- 
tion for  the  Chile  Exploration  Co.  at  Chuquica- 
mata, Chile. 

F.  R.  Weekes  has  returned  to  New  York  from 
a  trip  to  British  Columbia  and  California  on 
examination  work. 

I.  L.  Merrill,  of  Los  Angeles,  Calif.,  president 
of  the  Hedley  Gold  Mining  Co.,  has  been  visiting 
the  Nickel  Plate  mine  at  Hedley. 

W.  H.  Wright,  of  the  Malm-Wolf  Co..  Denver, 
examined  mining  property  near  Silver  Plume, 
Colo.,  last  week. 

W.  A.  Williams,  superintendent  of  Granby  smel- 
tery at  Grand  Forks,  spent  a  few  days  in  the 
Nicola    Valley    looking    at    mining    properties. 

Frank  G.  Berton,  gold  recorder  of  the  Yukon 
Territory,  has  resigned  his  position  to  enlist  for 
service  overseas  with  the  Canadian  Engineer  corps. 

George  N.  Short  has  been  placed  in  charge  of 
the  new  office  of  the  Grasselli  Chemical  Co.,  re- 
cently opened  at  1108  Newhouse  Bldg..  Salt  Lake 
City. 

George  L.  Holmes,  consulting  engineer,  of  San 
Francisco,  is  making  a  map  of  the  Angels  Camp 
district,  California,  for  the  Angels  Camp  Deep 
Mining  Co. 

Henry  Hay,  assistant  general  manager  for  the 
Chile  Exploration  Co..  at  Chuqunamata.  was  so 
badly  injured  while  in  an  ore  bin  that  one  leg 
had  to  be  amputated. 

Col.  Thomas  Cantley,  president  of  the  Nova 
Scotia  Steel  and  Coal  Co.,  has  gone  to  England  in 
connection  with  important  new  developments  in 
the  plans  of  the  company. 

Frank  G.  Stevens,  a  graduate  of  the  Kingston 
School  of  Mines,  who  has  had  a  lengthy  ex- 
perience in  Mexico  and  British  Columbia,  has  been 
appointed  managing  engineer  of  the  Davidson 
mine.  Porcupine. 

Charles  E.  Mills,  genera]  manager  of  the  In- 
spiration Copper  Co.,  has  been  made  president 
of  the  Cananea  Consolidated  Copper  Co.  to  suc- 
ceed Dr.  L.  D.  Ricketts.  who  will  maintain  his 
office  in  New  York  in  the  future. 

Reginald  W.  Petre.  mining  engineer  of  Balti- 
more, has  just  completed  an  examination  of  the 
Newray  mine  on  behalf  of  American  capitalists 
and  is  investigating  the  mining  conditions  and 
methods  of  treatment  of  the  ores  of  the  Porcu- 
pine  camp. 

W.  Earl  Greenough,  for  5  years  manager  of  the 
Marsh  Mining  Co.,  Cceur  d'Alene  district,  Idaho, 
resigned  his  position  with  that  company  on  Oct.  1 
to  engage  in  independent  practice,  and  has  opened 
offices  in  the  Old  National  Bank  Building,  Spo- 
kane, Wash.  He  will  be  assisted  by  S.  B.  Davis, 
formerly  of  Wallace.  Idaho. 

Dr.  John  Sharshall  Grasty.  formerly  associate 
professor  of  geology  at  the  University  of  Virginia, 
has  resigned  to  take  charge  of  the  new  department 
of  mining  geology  recently  established  at  Washing- 
ton and  Lee  University.  Dr.  Albert  William  Giles 
has  been  appointed  adjunct  professor  of  geology 
in  the  University  of  Virginia. 

R.  P.  Burgan,  of  Duluth,  president  of  the 
Cananea  Mining  Co.,  the  Carnegie  Lead  and  Zinc 
corporations  holding  company  in  Mexico ;  C.  J. 
Zachnane.  treasurer,  and  directors  D.  T.  Helm, 
A.  W.  Schmber.  J.  E.  Cooley,  V.  Pridert,  J.  L. 
Crawford.  S.  W.  Semman  and  W.  J.  Burgan  visited 
and    inspected   the   property   at   Cananea,    Sonora, 


thi: 


e.-k. 


Obituary 


Hon.  David  MacKeen,  lieutenant  governor  of 
Nova  Scotia,  died  at  his  summer  residence,  Maple- 
wood,  N.  S.,  on  the  13th  inst.  as  the  result  of 
a  paralytic  stroke  at  the  age  of  seventy-seven.  He 
took  a  prominent  part  in  the  development  of  the 
coal  and  steel  industries  of  Nova  Scotia.  He  was 
born  at  Mabou,  N.  S.,  and  was  the  son  of  Hon. 
William  MacKeen,  a  member  of  the  Provincial 
Legislative  Council.  Entering  the  service  of  the 
Caledonia  Coal  and  Railway  Co.  early  in  life  he 
acquired  a  thorough  knowledge  of  the  coal-mining 
industry  and  became  agent  and  treasurer  of  the 
company  and  ultimately  its  principal  owner.  The 
company  was  absorhed  by  the  Dominion  Coal  Co. 
in  1893  and  Mr.  MacKeen  was  appointed  general 
manager,  resigning  that  position  in  1896.  He  was 
also  largely  interested  in  the  Dominion  Iron  and 
Steel  Co.,  which  he  assisted  in  establishing.  He 
was  a  director  of  the  Dominion  Steel  Corporation 
and    of    several    financial    companies.       In    1887 


Mr.  MacKeen  was  elected  to  the  Canadian  House 
of  Commons  in  the  Conservative  interest  as  mem- 
ber ror  Cape  Breton  County  and  in  1896  was 
appointed  a  senator.  He  became  lieutenant  gov- 
ernor of  Nova  Scotia  in  October,  1915.  A  widow 
and  four  children  survive  him. 


Societies 


Society  of  Chemical  industry — The  next  meeting 
of  the  New  York  section  will  be  held  at  Runford 
Hall,  50  East  41st  St.,  New  York,  on  Friday 
evening,  Nov.  24.  The  program  will  include  an 
address  on  "The  Importance  of  Impurities,"  by 
Jerome  Alexander,  the  chairman,  and  one  on 
"Some  Present-Dav  Teehnoehemical  Problems,"  by 
K.  F.  Bacon,  of  the  Mellon  Institute. 

American  Institute  of  Mining  Engineers — New 
York  section  will  hold  its  first  meeting  of  the 
fall  season  on  Nov.  27,  at  the  Machinery  Club. 
At  this  meeting  Edgar  Rickard.  who  was  one  of 
the  honorary  secretaries  of  the  Commission  for 
Relief  in  Belgium  at  the  headquarters  in  London 
for  two  years  and  who  is  now  assistant  director  in 
America,  will  tell  us  about  the  work  of  American 
engineers  in  Belgium.  Ladies  are  invited  to  attend 
this  meeting. 

American  Institute  of  Mining  Engineers,  Utah 
Section — The  postponed  annual  meeting  of  the 
Utah  Section  of  the  American  Institute  of  Mining 
Engineers  has  been  arranged  to  take  place  in  Salt 
Lake  City  on  Saturday,  Dec.  16,  1916.  At  a  later 
date  a  notice  will  be  mailed  to  all  members  giving 
further  particulars  of  the  December  meeting, 
including  a  list  of  papers  to  be  read.  C.  W. 
Stimpson  has  been  appointed  to  arrange  for  enter- 
tainment, and  arrangements  for  the  use  of  the 
inclosed  roof  garden  at  the  Hotel  Utah  for  the 
evening  have  also  been  made.  C.  W.  Whitley, 
chairman,  is  arranging  for  two  papers  to  be  read 
that  will  be  on  live  issues,  and  of  vital  interest. 
Ernest  Gayford  is  secretary  of  the  Utah  local 
section. 


Trade  Catalogs 


"Clipper"  Rock  Drills.  The  Denver  Rock  Drill 
Manufacturing  Co.,  Denver,  Colo.  Pp.  16.  6x9  in. 
Illustrated. 

"Spraco"  Paint  Gun.  Spray  Engineering  Co., 
93  Federal  St.,  Boston,  Mass.  Booklet.  Pp.  13. 
3y2x6  in.     Illustrated. 

"Churn-Drill  Prospecting  at  Morenci,  Ariz." 
Armstrong  Manufacturing  Co.,  Waterloo,  Iowa. 
Bulletin  No.  C.  D.  2.  Pp.  16.  6x9  in.  Illus- 
trated. This  is  a  reprint  of  an  article  by  Wm.  R. 
Grunow,  which  appeared  in  the  June  3d  issue  of 
the  "Journal." 


United  States  patent  specifications  listed  below 
may  be  obtained  from  "The  Engineering  and 
Mining  Journal"  at  25c.  each.  British  patents 
are  supplied  at  40c.  each. 

Agitating  Machine.  Willett  H.  Barton.  Sam 
Diego,  Calif.     (U.  S.  No.  1,204,733;  Nov.  14,  1916.) 

Alloy — Metal  Alloy  Containing  Metals  of  Nickel 
Group.  Theodore  B.  Brix,  Newark,  N.  J.,  assignor, 
bv  mesne  assignments,  to  American  Alloys  Co., 
Newark,  N.  J.  (U.  S.  Nos.  1,203,180  and  1,203.- 
555;  Oct,  31,  1916.) 

Alloy  of  Lead.  Antimony  and  Phosphorus.  John 
T.  Dwyer  St.  Louis,  Mo.  (U.  S.  No.  1,203,991  ; 
Nov.  7,  1916.) 

Crushing— Tube  Mill.  Johan  S.  Fasting,  Fred- 
eriksberg,  near  Copenhagen,  Denmark,  assignor 
to  F.  L.  Smidth  &  Co.,  New  York.  N.  Y.  (U.  S. 
No.    1,204,554;   Nov.    14,    1916.) 

Dehydrater.  Cyrus  Robinson,  Mount  Vernon, 
N.  Y.,  assignor  to  Metallurgical  Engineering  and 
Process  Corporation.  (U.  S.  No.  1,204,070;  Nov. 
7,  1916.) 

Drill— Rock  Drill.  William  A.  Smith.  Denver, 
Colo.,  assignor  to  the  Denver  Rock  Drill  Manu- 
facturing Co..  Denver,  Colo.  (U.  S.  No.  1,204,708; 
Nov.    14,  1916.) 

Electric-Arc  Furnace.  Carl  Olaf  Andersen 
Dovle,  Notodden.  Norway,  assignor  to  Norsk  Hy- 
dro-Elektrisk  Kvaelstnfaktieselskab.  Christian!.-!, 
Norway.      (U.   S.  No.  1,204,349;  Nov.   7,  1916.) 

Electric  Furnace.  Ernest  Kilburn  Scott,  Belve- 
dere, England,  assignor  to  Atmospheric  Nitrates 
(Kilburn  Scott  Patents).  Ltd,  Manchester,  Eng- 
land      (U.  S.  No.  1,203,276;  Oct.  SI,  1916.) 

Electrolysis—Apparatus  for  the  Electrolytic 
Manufacture  of  Light  Metals  and  Reaction  Prod- 
ucts Thereof.  Edgar  Arthur  Ashcroft,  London. 
England.      (U.    S.    No.    1,204,234;    Nov.    7,    1916.)- 

Flotation — Concentration  of  Ores.  Fleury  James 
Lyster,  Broken  Hill,  N.  S.  W.,  assignor,  by 
mesne  assignments  to  Minerals  Separation  Amer- 
ican Syndicate  (1913),  Ltd..  London.  England. 
(U.  S.  Nos.  1,203,373,  1,203,374  and  1,203,375; 
Oct.   31,   1916.) 


Fuel — Pulverized-Coal -Feeding  Apparatus.  La 
Rue  B.  Chevalier,  Iola,  Kan.  (U.  S.  1,203,703 ; 
Nov.  7,  1916.) 

Gases— Means  for  Producing  Discharge  of  Elec- 
tricity Into  Gases.  Walter  August  Schmidt,  Los 
Angeles,  Calif.,  assignor  to  International  Precipi- 
tation Co.,  Los  Angeles,  Calif.  (U.  S.  No.  1,204,- 
907  ;  Nov.   14,   1916.) 

Gases — Method  and  Means  for  Recovering  Cer- 
tain Constituents  from  Gaseous  Bodies.  Walter 
August  Schmidt,  Los  Angeles,  Calif.,  and  Linn 
Bradley,  East  Orange.  N.  J.,  assignors  to  Research 
Corporation,  New  York,  N.  Y.  (U.  S.  No.  1,204  - 
906;  Nov.   14,  1916.) 

Ingot  Mold.  Charles  W.  Greene,  Pittsburgh. 
Penn. ;  Helen  Greene,  administratrix  of  said 
Charles  W.  Greene,  deceased.  (U.  S.  No.  1,204,- 
270;  Nov.  7,  1916.) 

Leaching — Chemical  Concentration  of  Ore 
Values.  Charles  S.  Bradley,  New  York.  N.  Y. 
(U.   S.  No.   1,204,932;  Nov.    14,   1916.) 

Loading  and  Conveying  Apparatus  for  Use  in 
Mines.  Robert  P.  Greenleaf.  Cleveland,  Ohio,  as- 
signor to  Frank  Billings,  Cleveland,  Ohio.  (U.  S. 
No.    1,204,760;    Nov.    14,    1916.) 

Locomotive — Electric  Locomotive.  John  H. 
Flory,  Columbus,  Ohio,  assignor  to  Jeffrey  Manu- 
facturing Co.,  Columbus,  Ohio.  (U.  S.  No.  1,203,- 
999  ;  Nov.   7,  1916.) 

Mine-Car  Body.  Edwin  E.  Slick,  Westmont 
Borough,  Penn.  (U.  S.  No.  1,203,801;  Nov.  7, 
1916.) 

Mine-Car  Wheel.  Edwin  E.  Slick,  Westmont 
Borough,  Penn.  (U.  S.  No.  1,203,800;  Nov.  7, 
1916.) 

Percussive  Tools— Water-Head  for  Fluid-Oper- 
ated Percussive  Tools.  Lewis  C.  Bayles  and 
Albert  H.  Taylor,  Easton,  Penn.,  assignors  to 
Ingersoll-Rand  Co.,  Jersey  City,  N.  J.  (U.  S.  No. 
1,201,676;  Oct.    17,   1916.) 

Phosphate  Rock— Treatment  of  Phosphate  Rock. 
Earl  S.  Bishop.  Pittsburgh,  Penn.,  assignor  to 
Armour  Fertilizer  Works,  Chicago,  111.  (TJ.  S. 
No.  1,204,238;  Nov.  1,  1916.) 

Refining — Process  for  Treating  Copper.  Frank 
L.  Antisell,  Ferth  Ambov,  N.  J.  (U.  S.  Nos  1  - 
204,926   and   1,204,927;   Nov.    14.    1916.) 

Refractory — Silicon-Carbid  Refractory  Article. 
Frank  J.  Tone,  Niagara  Falls,  N.  Y.,  assignor  to 
the  Carborundum  Co.,  Niagara  Falls,  N.  Y.  (TJ 
S.   No.    1,204,211;  Nov.    7.    1916.) 

Refractory  Materials,  Process  for  Making 
Charles  B.  Stowe.  Lakewood.  Ohio.  (TJ.  S.  No 
1,205,056;  Nov.   14,  1916.) 

Tin — Detinning  Tin  Scrap.  Walter  J.  Phelps, 
Baltimore,  Md  .  assignor  to  Phelps  Can  Co.,  Weir- 
ton,  W.  Va.     (U.  S.  No.  1,202,886;  Oct    31,  1916.) 

Titanic     Oxide — Method    of     Obtaining    Titanic 
Oxide.      Louis    E.    Barton.    Niagara    Falls,    N.    Y., 
assignor  to  the  Titanium  Allov  Manufacturing  Co 
New  York,  N.  Y.      (U.   S.  No.    1,201,541 ;  Oct.    17, 
1916.) 

Wire  Rope— Nonrotating  Wire  Rope.  Noble  C. 
Harrison,  Trenton,  N.  J.,  assignor  to  John  A. 
Rotbllns's  Sons  Co.  (TJ.  S.  No.  1,201,290 ;  Oct. 
17.  1916.) 


Assessments 


Christmas.  Utah 

Confidence  silver.  Nev. 
Con.  Virginia.  Nev,    , 


Friend.  Ida 

Hale  and  Noreross.  Nev. 

Idaho  &  I,.  A.,  Ida 

Idaho  Mont.  Ida 

Idaho-Nevada.  Idaho. .  . . 
Mora    Ida 


Naildrlver,  Utah 

National  Lead,  Ida.  .  . 
Nevada-Stewart,  Ida. 
New  Hope,  Ida 


North  Star,  Ida.. 

Paloma,  Utah 

Pittsburgh  Cons..  Utah. 
Rico-Argentine,  Colo. 


See    Helcher  A  Mi-las.  Nev 

Seima.  Utah 

Stiver  Moon.  Ida 

Stiver  Mt„  Ida 

Sonora,  Ida 

Tobar,  Nev. 


United  Tintlc,  Utah. 
Utah  Arizona.  Ariz 
Utah  United.  Utah 


Dellnq.      Sale 


Nov. 
Nov. 
Nov. 
Nov. 
Dec. 
Nov. 
Nov. 
Nov. 
Dec. 
Dee. 
Dee. 
Oct. 
Nov. 
Oct. 
Oct. 
Nov. 
Nov. 

Oct.' 
Nov. 
Nov. 
Nov. 
Oct. 
Nov. 
Oct. 
Nov. 
Nov. 
Nov 
Oct. 
Oct. 


Dec.  I'D 
Dec 

Nov.  .'(I 
Dec  29 
Dec.  1 
Nov.  25 
Dec.  9 
Dec  27 
Dec-.  20 
Jan.     2 

Nov.  21 
Nov  2'.l 
Nov.  17 
Nov.   IK 


Oct. 
Nov. 
Nov. 
Oct. 
Nov. 
Nov. 

Nov 
Oct. 
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Dec.  23 
Dec.  2 
Nov  2s 
Dec.  5 
Nov  2S 
Dei-  IK 
Nov  2.', 
Dec.  7 
Nov.  27 
Dec.  4 
Dec  2li 
Dec.  2 
Dec.  11 
Nov,  23 
Nov    23 

Dec.     5 


Nov  24 
Nov.  23 
Dec  23 
Nov,  24 
Dec.  6 
Nov  2:1 
Nov.  2S 
Nov  2.r> 
Dec.  4 
Jan.      8 


SO  (III". 
0  05 
0  005 


0.005 

0.002 

0  002 

0.03 

0  005 

0   002 

0.002 

0  005 

O   0(125 

(I    (III.-. 

0   0025 

0.001 

0.10 

O  (10025 

0.30 

0.01 

0.01 

0.001 

0,002 


(I  005 

II  (101 

II  (115 

I)  11175 

0  01 

0  02 

11  011:, 

(I  111  IS 

II  (102 

0  004 

(I  (102 

11  on.-, 

(1  005 

0  01 


The  punllcMinii  of  Ihis  (aide  v\il]  he  ilisrniitlnoed  arte: 
Dec,  HO.  1916. 
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SAN  FRANCISCO— Nov.  15 
Miners  in  Amador  County  Are  Returning  to 
work,  following  the  ending  of  the  labor  strike. 
Many  left  the  county  as  soon  as  the  strike  waa 
declared,  as  they  were  nol  engaged  In  the  demand 
for  Increased  pay.     Some   of   the   foreigners  who 

voted  for  and  conducted  the  strike,  but   decll I 

to   favor   the   return   to   wmk.    have    now    left   the 

COUnty.        It     is     believed     all     the     mines     will     be 

working  full  handed  within  another  mouth. 

The  Blue  Sky  Law  in  California  his  been 
operation  since  Jan.  1.  1915,  and  the  commissioner 
of  corporations  has  filed  what  he  calls  Ins  first, 
biennial  report,  covering  20  months  to  Sept  1. 
1910.  The  commissioner  offers  the  assurance  that 
•"the  operation  of  the  Investment  Comp, 
has  clearly  demonstrated  the  expediency  of  its 
passage  and  necessity  of  its  continuance."  Evi- 
dently the  purpose  of  filing  this  report  on  Oct.  28, 

2  months  prior  to  the  close  of  the  biennial   p I 

was  to  acquaint  the  voters  of  the  state  witli  the 
performances  of  the  commissioner  and  to  encour- 
age supporters  of  the  administration  at  the  polls. 
Nobody  questions  that  the  department  ol 
tions  has  accomplished  a  great  deal  of  good; 
neither  is  there  any  question  that  a  good  deal  of 
hardship  has  been  worked  upon  a  number  ol  small 
operators,  especially  in  the  mining  field  Other 
departments  created  or  reorganized  by  the  John- 
son administration  have  likewise  accomplished 
some  benefit  to  the  people,  but  some  of  tb 
become  so  expensive  that  they  may  be  classed  as 
luxuries.  An  utterly  useless  department  or  bu- 
reau could  not  survive,  so  it  is  neccssniw  to  .,,- 
complish  some  good  in  order  to  be  maintained 
The  department  of  corporations  supplies  the  press 
of  the  state  with  regular  reports  of  the  doings 
of  the  department.  Some  of  these  items  regarding 
the  mining  industry  are  of  value  for  publication, 
but  many  of  them  are  incomplete  and  wholly  use- 
less. In  the  20  months  covered  by  the  report, 
the  commissioner  has  authorized  the  issue  by 
1,970  corporations  of  an  aggregate  of  82,781,439 
shares  of  stock  at  an  authorized  aggregate  sell- 
ing price  of  $246. :s53. 759,  and  the  sale  by  93  com- 
panies of  bonds  of  a  total  face  value  of  $59,699.- 
400.      Approximately    120    companies,    having    an 

aggregate  authorized  capital  stock  of  $53, 1,000, 

and  proposing  to  sell  $23.oon.imii  of  their  securi 
ties,  were  either  denied  authority  or  they  aban- 
doned their  application,  because  of  failing  to  fur- 
nish necessarv  information  or  to  comply  with  re 
quired  conditions.  There  were  :iii4  permits  issued 
that  were  subsequently  revoked  Some  of  these 
revocations  were  due  to  the  completion  of  the 
financing  of  the  corporation  and  withdrawal  of  the 
securities  from  the  market  ;  others  because  the 
business  was  being  conducted  in  a  manner  perilous 
to  the  interests  of  investors.  No  appeals  from 
the  rulings  of  the  commissioner  have  been  taken 
to  the  courts.  It  is  pointed  out  that  312  mining 
and  oil  companies  have  been  permitted  to  offer 
more  than  $78. 000.000  of  their  securities  for  sale. 
The  expense  of  maintaining  the  department  was 
$57,755  for  the  20  months. 

DENVER— Nov.  16 
Modoc  Mine  at  Victor,  in  the  Cripple  Creek 
district,  has  passed  to  new  ownership.  Since 
1892  this  mine  has  been  owned  and  operated  by 
a  close  corporation,  consisting  of  members  of  the 
Frankenburg  family,  of  Pueblo.  It  was  recently 
purchased  bv  a  group  of  Denver  men.  Incorporated 
as  the  Modoc  Consolidated  Mines  Co  with  .latins 
Grafton  Rogers,  an  attorney,  as  president.  This 
mine's  production  has  always  been  kept  secret. 
It  was  famous  20  years  or  more  ago  for  its  neb 
shipments,    one    carload    lot    shipped    to    Pueblo 

being    reported    as    worth    $40, Sinking    the 

main    shaft  a   further   depth   of   ram   tt.    from   the 
1,000   level   is  proposed. 

Coal  Miners'  Wages  Advanced  in  the  northern 
Colorado  coal  field,  particularly  in  Bouldei  County, 
on  Nov.  16.  All  company  men.  paid  by  the  day, 
will  receive  5%  more  than  heretofore,  while  min- 
ers working  on  contract  will  receive  an  additional 
3c  per  ton.  Under  this  new  schedule,  outside 
men  with  the  exception  of  hoisting  engineers 
will  receive  $2.94  per  8  hr..  while  these  engi- 
neers will  be  paid  $3.46%  per  shift.  Contractors 
will  receive  66c.  per  ton  for  coal  broken  and 
loaded  into  cars.  These  prices  and  wages  are 
slightly  higher  than  those  prevailing  in  the  W 
tuminous  fields  of  the  southern  part  ol 
Throughout  Colorado,  advances  have  i 
in  the  prices  for  coal  to  dealers  and  consumers, 
varying  from  50c.  per  ton  for  lignite  to  $1  per 
ton  for  anthracite. 

Colorado  Power  Co.'s  Tunnel  and  power  plant 
at  Shoshone,  a  few  miles  above  (ilenwood  Springs, 
were  seriously  damaged  during  the  night  of  Ploy. 
7  by  an  incipient  earthquake  or  fault  TM3 
wrecked  part  of  the  tunnel  paralleling 
River  and  convening  water  from   the  dam   to   me 


pow  T    bouse    2  ml.   dOW]  I  II I    was 

driven  through  solid  rock  Ihi  entln  d  I 
finished  with  a   thick  concrete   lining 

pany  supplies  power  to  many   mining  c panics 

throughout  central  Colorado  and  to  the  mover 
public    mi!  Is    being 

.  ipei  [i  .n  i  .1  becau  le  ol  this  seemingly  Id 
phenomenon  but  power  la  being   mppll  d  al  mail 

inum  capacities  from  the  i loan 

plant  at    Hagno 

steam    plant    at    Li    d  well    as    fr the 

Denver  Gas  and  Electi  Ic  Co.'s  steam  plant  in 
i>,  nvci       \  bli    fon     -:   mi  n  Is  omplo 

such  repairs  at   Shoshone  I   to  enable 

the  plant  to  resume  within  the  m  -'   two  weeks 
By    way    of    preparedness,    thi     D 
has  ordered  a  12,500-kw,  steam  turbine  to  be  In- 
stalled   in    its   West    Sldl 

Empire  Zinc  Co.  is  carrying  on  extensive  work 
al  LeadvIUe,  principally  in  the  nature  of  unwa- 
terlng,  reopening  and  repairing  old  mines  on  Car- 
bonate inn  At  the  Robi  "  Li-  ii 
inteiident  Bargler  is  repairing  the  in  mi  shaft  and 
enlarging  the  main  drifts  therefrom,  this  mine 
having  been  completely  drained  bj  the  pumping 
op, -rations  in  the  neighboring  Wolftone  and  Green 
back  mines  which,  though  nol  owni 
by  the   Empire  company,   hare   been   ■ 

roject.    The  Emmet  work 
lugs  could  now    be   cai  rled 

deeper,  it  is  claimed,  wltl t  cm nterlng  water. 

New  drifts  are  being  pushed  in  thi  Mel 
Inten  ept  known  orebooles  and  old  drlfl 
Ing   enlarged   and    rotimboreil.      Although 

has  thus  far  been  made  to  sion  any  specially 
hi  avj  tonnage,  shipments  an  bi 
.iii.l  cverv  arrangement  is  being  provided  to  assure 
a  luge  production  in  the  near  future.  A  new 
railroad  spur  is  being  laid  to  tie  Met 'oitnick  shaft- 
house. 

LEADVILLE.  COLO.— Nov.   16 
Leadville's    Ore    Production    continues    to    grow 

Steadily,  duo  to  the  entrain f  tin     Penrose.   Pip 

Top,  Cloud  Citv  and  other  properties  into  the 
shipping  list,  tiuring  October.  80,600  tons  of  ore 
Of     various     grades     and     Widely     differing     content 

were  sent  to  the  smelters.     The    Inn, too   in. irk 

is  expected  to  be  reached  when  the  Kmpi'o  y.ino 
Co.,  the   Mikado   and   the   Greenback   begin   ship 

lilellts. 

Cupper-Ore  shipments  from  Leadville  are  form 
ing  part  of  the  regular  output  of  the  Little  .loimy 
and  other  mines  on  Breece  Hill,  controlled  by  the 
Ibex  Mining  Co  Several  hundred  tons  of  copper 
ore.   carrying  from   6   to   IP,    copper,   -ire   being 

shipped    monthly.      Some    large    speeii 

tin-  copper  ban-  been  extracted.     Indicate 

to    more    copper    shipments,    owing    to    the    high 

copper  market. 

BUTTE— Nov.    16 

More  Water  Power  for  Montana  Mines  will  soon 

be   available.      JuSt    now    attention    Is  being  direeted 
tO    the    Mont. in. i     Power    Co  '      latl     '    project,    known 
as  the   Wolf  Creek    plant,    situated    on    th 
River,   00    mi.    aboie    Croat    Palls.       Its    cost    is   esti- 
mated at   $3,500,000,  and   when  completed   II    win 
furnish   approximately   66,000   hp      Power   is  ex- 
pected to  be   availabl.    by   nexl   Julj 
pi, mi   win  materially  help  In  tl 
Montana's  mineral   resources  and  other  industries 
waiting  the   .oh. 'to   ol    -  I     ip   power 
Anaconda  Operations  Were  Closed  foi 
two  by  the  sudden  advenl  of  winter  at  the  begln- 
l;,       ,  .  .  |  tl,     temperatures     ranging 

between    —111  i  aliens    at    Hutte. 

and  Cr.-at  Falls  were  unprepai 
wit),     the    effects    of    such    a     Vil 
drop.     As  a  result  the   Anaconda    Copper   Mining 
Co    and  other  concerns  ■- 

of  the  Butte  mines  for  periods  of  from   J I   to  36 
hr     the  ore    in   the   lens   freezing   too 
successful!*      handled        Altogether,     m 
10,000  men   were  affected  by   the   weath 
tlons,    losing    from    two    tO    three    shift 
while   the   loss   t,,   th,-   companies   will   amount   to 
many   thou 

was    Butte    and    vicinity    visited    I 
weather,   which    accounts    for    the    facl    thai    the 
thawing    rooms    wet 

supply   Of  ores   on   hand   tor    such    an   emergency. 
I    rations   will  curtail   monthly  out- 

I"    lb.       W.  ik    c.     :    resumed    on 

Wednesday  at   most    ol    the  mil         and   works. 
SALT  LAKE  CITY— Nov.   16 

A  Six  Weeks'  Course  in  Mining  for 
miners  and  business  men  is  proposed  by  the  I  Di- 
versity of  Utah  for  the  comln  '  Hie  course 
will  o'ffer  instruction  In  the  fundamentals  of  min- 
ing, as  well  as  s  as  underlying 
mining  practice. 

Net   Proceeds  of  Utah   Mines   for   I9l6--as  fig- 
ured   bv    the    state    board    of    equalization— will 


amount  i 

18   I  10   I "d      o,      CM  , 

as  coming  < 

immlt  I 

third    and     I  <  fourth 

Tintic  Shipment*  In  nln, 
amounted   lo   appi 

I 

I 

Centra] 

Utah    Power    and    Light    Co..    which    furnishes 
electricity    lo    mil 

Sled   No*    6  wui,   fj 

for  rutin-  ■   tin-  In- 

crease.   Extensions  will  i 
tor  railroads     The  companj  has  in  rlen 

i  -.f  the  Bingham 
,\    Garfield   I  ■  lectrlclty   al  the 

Daly-Judge   Co.,  of  Park  City,  1 

..  i,  waj  to  the  Judge  Mining  at 
ing   Co.      E 
on    the    s.,it    Lake    Sto  ■  Bi  hang.-, 

Nov.    II,    in    pi  :-  - 

-  t      (I      par      Value 
There  ar,     20  n    the  tro.nurv 

i  cash      Tin-  only  del  I 

Th inp.mv  owns  i  50  ,  mounting 

,    from  a  railroad 
i  .    district,    l'lnt.i 

I  P.i.    '  oil I      I' 

ol    i  it    -  t    ihaft  ai 

workings     The  property  is  equipped  with  modern 
electric  hoist,  a    150-ton  -  tnd  has  an 

flint    Hearing    completion       Tb. 
•    this  plant   will   be   15  tons 
p,r   da]       Ships  - 

copper      There '•    Otto 

I 

SPOKANE— Nov.    14 
The  Day  Holdings  in   Hercules  Mine  I 

been     III,  i 

Eleanor  Di     Boyi      of  P 

teenth   Interest   In   the  propert]    former! 

late  Damlan   ' 
colons,    Spain       with    the    exception    of    August 
Paulsen.    -•■    Spokane,    M        B 
largest  Individual  owner  In  the  Hercules  mine,  her 

while  the   Paulsen   iut.r.st    Is  a   fraction 

The  aggregat,  1  Days  In 

H  of  slightly 

|    ilf    Interest         I 
,,  deed    whli  h 
28    Is   Jl     but    II 

t  by  deed  Is  thi 

in   probati 

distributed  to  Matbilde  Cardoner,  wldov 

1,     Jeromi 

Day   Kills,  a   sister,  holds  '   ,.,   Interest. 

PHCEN1X.  ARIZ— Nov.   15 
Jerome  Verde  Contact  Copper  Co.  la 

", ,  led   for   pn 

soliciting 

tiled    art' 

MORENCI.  ARIZ— Nov.   16 
Work  Resumed  at  Arizona  Copper  Co 

- 

thousand 

■ 
latter   Is   the   sum   Juan,    or  .!•■*.  .   was  demanding 
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MOGOLLON,  N.  M.— Nov.  14 
A  Drainage  and  Transportation  Tunnel,  on  Min- 
eral Creek,  which  will  eventually  tap  the  leading 
vein  systems  of  the  camp  at  various  depths  up  to 
1,800  ft.,  is  about  to  be  started  by  the  Oaks  Co. 
The  road  to  the  tunnel  site  has  been  overhauled 
to  facilitate  traffic  to  that  point.  The  road 
through  Mogollon  is  also  being  macadamized  and 
put  in  shape  for  winter  traffic,  though  this  has 
no  connection  with  the  drainage-tunnel  project. 

Pacific  Mine's  Aerial  Tramway  to  the  Socorro 
mill,  1  mi.  distant,  has  just  been  completed,  tested 
and  found  to  operate  perfectly.  The  adoption  and 
placing  in  commission  of  this  system  of  transport- 
ing the  Pacific  product  marks  the  end  of  an  era 
of  operation  during  which  11,162  tons  of  ore 
carrying  a  gross  value  of  $171,585  were  mined  in 
a  crude  way  and  shipped  to  local  custom  mills  by 
burro  train.  While  the  general  average  of  ore 
mined  in  the  Mogollon  district  for  the  period  has 
been  around  $12  per  ton,  that  from  the  Pacific 
had  an  average  of  $15.37,  and  with  the  more  ade- 
quate mining  facilities  now  employed,  in  connec- 
tion with  modern  tramway  delivery  to  mill,  the 
property  may  be  expected  to  soon  eclipse  its  past 
record  and  take  rank  with  the  best  producers  in 
the  camp.  Operations  at  the  Pacific  mine  are 
being  conducted  by  Socorro  Mining  and  Milling 
Co..  under  agreement   with  the  Oaks  Co. 
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Settlement  of  Henryetta  Labor  Troubles  is  re- 
ported. The  trouble  at  the  Oklahoma  smelteries 
was  caused  when  announcement  of  a  cut  in  wages 
was  made.  Workers  decided  to  strike  rather  than 
accept  cut,  and  did  so.  Then  price  of  spelter 
went  up  and  smelters  decided  they  could  afford  to 
pay  the  bonus  and  offered  to  do  so  and  employees 
went  back  to  work.  During  the  past  week  gas-fired 
smelteries  suffered  from  weak-gas  pressure,  and  a 
slightly  decreased  demand  from  them  for  zinc 
ore  was  recorded  as  result.  Work  is  being  pushed 
on  construction  operations  of  C.  T.  Orr  smeltery, 
to  be  known  as  the  Athletic,  at  Fort  Smith,  Ark. 
City  is  laying  temporary  pipe  line  to  site  to  fur- 
nish water  for  building  purposes,  permanent  main 
to  be  laid  later 

Continued  Curtailed  Output  during  the  past 
week  must  be  reported  from  this  district,  due  to 
insufficient  electric  current  and  to  weak  gas  pres- 
sure. The  later  was  caused  by  the  unseasonably 
severe  cold  wave  the  first  of  the  week,  creating 
an   unexpected   demand   for   gas   for   heating   pur- 


poses. At  a  number  of  properties  where  gas  is 
depended  upon  entirely  for  fuel,  it.  was  necessary 
to  .shut  down  for  a  day,  and  at  some  places  for 
two  days.  The  electric  company  is  still  unable  to 
meet  the  demands  for  current,  as  recent  rains 
bave  not  been  sufficient  to  raise  the  water  in 
Spring  River,  nor  at  the  Lake  Taneycomo  dam,  so 
full  service  from  water-operated  turbines  can  be 
received.  Most  of  the  electrically  operated  mills 
are  permitted  to  run  only  at  night,  and  as  most  of 
them  would,  with  present  prices,  be  operating 
night  and  day,  it  means  a  considerable  curtail- 
ment in  the  ore  output. 

HOUGHTON.  MICH.— Nov.   15 

Labor  Situation  in  the  Lake  Superior  district 
has  cleared  itself  in  a  remarkable  manner.  The 
number  of  men  employed  increases  steadily  now 
that  winter  is  ahead  and  the  men  are  doing  more 
work.  That  applies  particularly  to  contract  min- 
ing and  tramming,  where  the  pay  is  remarkably 
high.  Ten  years  ago  there  was  a  plan  on  foot  to 
do  away  entirely  with  contract  mining — the  old 
Cornish  mining  system  that  came  to  the  Lake 
Superior  district  with  the  first  copper  miners. 
Some  of  the  mines  applied  nothing  but  the  plain 
day-wage  system  to  all  miners.  But  in  recent 
years  more  and  more  of  the  mines  have  changed 
back  to  the  contract  system.  When  the  Calumet 
&  Hecla  took  over  the  Fay  mines  and  the  Bige- 
low  mines  it  instituted  the  contract  system, 
always  popular  in  the  Calumet  &  Hecla.  And  it 
has  resulted  in  greater  efficiency.  At  the  present 
time  the  men  are  making  extremely  high  wages. 
Miners  that  are  able  to  get  better  than  $200  a 
month  are  not  so  exceptional  as  formerly.  This 
is  not  the  average,  of  course,  but  there  is  hardly 
a  contract  miner  in  the  district  who  is  not  aver- 
aging better  than  $5  a  shift  at  present.  Of  course 
the  contract  men  are  the  best  men.  And  they 
work  all  the  time  and  know  their  business.  They 
are  the  pick  of  the  miners.  Contract  tramming, 
at  first  laughed  at  as  a  joke,  is  becoming  more 
and  more  in  vogue.  And  it  is  resulting  in  a  much 
larger  haulage  than  was  ever  considered  possible. 
Not  only  that,  but  the  men  are  making  a  great 
deal  mure  money  than  was  possible  on  the  fiat 
scale.  One  gang  of  trammers  averaged  $4.85  per 
shift  per  man  last  month.  Combining  the  greater 
efficiency  of  the  men,  the  application  of  brains  as 
well  as  strong  backs  to  tramming,  with  the  stead- 
ily increasing  number  of  underground  employees, 
the  mines  are  likely  to  surpass  their  best  records 
for    rock    and    copper    outputs    in    November    and 


WASHINGTON.  D.  C— Nov.  20 
Reduction  in  Mexican  Taxes  on  mines  is  re- 
ported unofficially  in  an  interview  with  Luis  Ca- 
brera, acting  in  his  capacity  as  secretary  of  the 
treasury  for  the  Carranza  government.  He  is 
quoted  as  saying  that  "tax  on  mined  gold  and 
silver  ore  will  be  reduced  from  10%  to  7%  and 
on  bullion  from  8%  to  5%."  A  schedule  of 
taxes  acceptable  to  the  foreign  mining  companies 
lias  been  prepared  and  submitted  to  Sefior  Ca- 
brera, who  is  anxious  to  provide  conditions  that 
will  restore  the  mining  industry  to  its  former 
activity. 

TORONTO— Nov.  18 
Sudbury  Nickel  on  "Deutschland"  is  the  claim 
of  the  Providence  "Journal."  Members  of  both 
the  Federal  and  Provincial  governments  are  dis- 
posed to  be  extremely  reticent  as  to  that  paper's 
statement  that  the  nickel  which  forms  a  portion  of 
the  return  cargo  of  the  "Deutschland"  is  the  prod- 
uct of  the  Sudbury  mines.  Beyond  a  repetition 
of  the  assertion  that  the  precautions  taken  with 
the  approval  of  the  British  government  render  it 
impossible  for  Canadian  nickel  to  fall  into  German 
hands,  they  have  nothing  to  say  on  the  matter. 
The  Ottawa  government  has  ordered  an  investiga- 
tion. It  is  stated  that  no  official  statement  on  the 
matter  can  be  made  without  the  sanction  of  the 
British  government.. 

Returns  of  Metalliferous  Mines  and  Works  of 
the  Province  of  Ontario  for  the  nine  months  ended 
Sept.  30  are  interesting  for  the  comparison  with 
the  preceding  year's  value.  The  nine  months  of 
1916  showed  an  output  of  a  total  value  of  $46.- 
396,263  as  compared  with  $20,751,288  for  the 
corresponding  period  of  the  previous  year.  This 
increase  is  more  apparent  than  real  as  it  is  partly 
made  up  by  putting  a  value  of  25c.  a  lb.  on  nickel 
in  matte  instead  of  lie.  as  formerly.  Had  the 
same  price  been  applied  to  1915,  the  total  for  that 
period  would  have  been  $34,228,752.  The  real 
increase  is  however  gratifying,  and  the  returns  for 
the  full  year  should  be  proportionately  greater,  as 
many  of  the  mines  have  been  increasing  their 
capacity.  Cobalt  and  nickel,  both  oxides  and 
metallic,  show  considerable  increases  but  do  not 
represent  any  large  proportion  of  the  total  values. 
Ccpper  shows  an  increase  of  about  $4,000,000  in 
value  and  gold  shows  an  increase  of  about  $2,000,- 
000.  Nickel  due  partly  to  a  natural  increase  in 
production  and  partly  to  the  new  basis  of  valua- 
tion shows  an  increase  from  $5.::7O.O00  to  $15,500,- 
000.  While  the  production  of  silver  shows  a 
decrease  of  about  1.000. 000  oz.,  the  value  due  to 
December.  higher  prices  shows  an  increase  of  $1,750,000. 
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ALASKA 

ALASKA  MEXICAN  (Treadwell)  —  111  September, 
mill  ran  17  days  ;  crushed  10.780  tons,  yielding 
$16,380,  or  $1.53  per  ton ;  operating  expenses, 
$12,260;  operating  profit.  $4,119;  construction, 
$3,109;  net  profit,  $1,009;  estimated  net  value, 
$26,034. 

ALASKA  UNITED  (Treadwell)—  In  September, 
both  mills  ran  practically  full  time.  Readv  Bul- 
lion mill  crushed  23,394  tons,  700-Ft.  Claim 
mill  24,675,  average  yield,  $1.70  and  $1.90  per 
ton  respectively;  net  realization.  $39,346  and 
$46,334;  operating  expenses,  $3,".. 975  and  $63,336. 
Ready  Bullion  operating  profit,  $3, 370  ;  construc- 
tion expense,  $15,710;  net  loss,  $12,339.  Operat- 
ing expense.  700-Ft.  Claim  mill,  $63,336 ;  loss. 
$17,002 ;    construction,    $5.919 ;    net    loss,    $22,921. 

ALASKA-.IUNEAU  (Juneau) — Good  progress  is 
being  made  with  the  new  mill.  There  is  neither  a 
screen  nor  an  elevator  in  it.  There  will  be  a 
•  minimum  capacity  of  8.000  tons,  a  probable  capac- 
ity of  10,000  tons  and  a  maximum  capacity  of 
12,000  tons  per  day,  all  depending  upon'  the 
output  of  the  "ball  mills."  The  management 
expects  that  the  operating  costs  will  be  astonish- 
ingly low,  consisting  principally  of  tramming  and 
milling,  as  the  caving  system  laid  out  is  already 
so  successfully  working  that  the  mine  is  about 
ready  to  supply  the  mill  to  its  maximum  capacity. 
The  mill  building  proper  is  now  all  under  cover 
and  about  half  of  the  interior  machinery  has  been 
delivered.  It  is  expected  that  the  first  unit  of  the 
mill  will  be  ready  by  next  March. 

ALASKA-TREADWELL  (Treadwell  1 —The  pro- 
posed consolidation  is  now  up  to  the  stockholders, 
who  are  scattered  in  large  numbers  all  over  Eu- 
rope. It  is  going  to  require  considerable  time  to 
work  the  matter  out,  for  the  consent  of  51%  of 
the  Treadwell  stockholders  has  to  be  obtained  to 
begin  with ;  in  the  meanwhile,  the  management 
is  going  right  ahead  doing  everything  that  should 
be  done  for  the  common  good  on  the  consolidation 
ratio  of  54,  34  and  12%,  as  recommended  by  the 
consolidation  committee.  In  September,  150  stamps 
were  operated,  crushing  24,794  tons,  averaging 
$2.19  per  ton— $13,154  in  free  gold  and  $41,095 
in  concentrates;  net  realization,  $53.. 706  ;  operat- 
ing expenses,  $31,139;  construction,  $11,780:  net 
operating  profit,  $10,780:  estimated  net  value  cop- 
per plates,  $42,289;  other  income,  $11,281. 


ARIZONA 
Gila  County 
MEMBERS  BRADEN  MILL  STAFF,  including 
Supt.  Horace  Graham  and  Messrs.  Rutherford, 
Rain  and  Moran  have  been  in  Miami  studying 
milling  operations  of  Inspiration  and  Miami 
companies. 

Greenlee  County 

SHANNON  (Clifton)— October  copper  produc- 
tion  about   757.000   lb. 

ARIZONA  COPPER  (Clifton)— October  produc- 
tion, 2,450  short  tons  of  copper. 

Mohave   County 

1VANHOE  (Oatman) —tin watering;  will  re- 
sume operations  on  500-ft.  level  soon. 

OATMAN  UNITED  (Oatman)— Working  shaft 
150  ft.  deep.     New  compressor  now  in  use. 

UNITED  NORTHERN  (Oatman)— Wide  vein, 
carrying   fair   gold   content,    cut   on    400-ft.    level. 

OATMAN  CRESCENT  (Oatman)— Main  adit  now 
in  about  500  ft.  Manager  George  Pierce  expects 
to  cut  vein  in  few  days. 

CARTER  (Oatman)— Chicago  men  will  take 
block  of  350,000  shares  for  $68,687.  Fund  to 
be  applied  to  development  of  property  and  small 
mill   may  be   erected. 

BIG  JIM  (Oatman) — Complete  sampling  shows 
higher  average  value  than  previously  conceded. 
Sampled  at  every  5  ft.  on  515  ft.  of  drifts  ;  said 
to  average  $22.80  per  ton. 

Pinal  County 
MAGMA  (Superior) — Report  for  third  quarter 
states:  Produced  2,153,364  lb.  copper  at  cost  of 
9.95c. ;  average  selling  price.  24.55c. ;  average 
monthly  profit,  $104,808.  Production  in  preceding 
quarter,  2,232,936  lb. ;  monthly  profit,  $101,675. 

Yuma   County 

ARIZONA  EMPIRE  MINES  (Parker)— Consider- 
ing plans  for  flotation  plant;  1.000-ft.  shaft  will 
be  started  soon  ;  contract  let  for  hauling  2  cars 
ore  daily  to   Parker. 

YUMA  WARRIOR  (Salome)— Shipping  gold  bul- 
lion from  oxidized  ore  mined  in  upper  levels  of 
old  Haro.ua  Hala  Bonanza  mine  ;  plan  to  develop 
sulphide  ore  in  lower  levels. 


CALIFORNIA 
Calaveras   County 

ESTELLE  GOLD  MINING  CO.  (Angels  Camp)  — 
New  incorporation,  capital  $150,000  ;  property  sit- 
uated on  West  Beit  of  Mother  Lode.  Installing 
Straub  10-stamp  circular  mill.  Dr.  Estelle  Sibald. 
of  Denver,  interested. 

ANGELS  MOHAWK  MINING  CO.  (Angels 
Camp) — New  five-stamp  mill  installed  to  treat  ores 
from  the  Sultana,  Maltman  and  Great  Western; 
additonal  five  stamps  contemplated.  Doctor  Gal- 
leri  and  associates  interested. 

PURE  QUILL  (Angels  Camp)— Fred  Bender  has 
bonded,  unwatered  shaft,  installed  new  head- 
frame  and  hoist.  Will  drive  a  crosscut  at  100 
level  and  sink.  Good  ore  exposed  in  crosscut  at 
50-ft.   level.     Small  mill  contemplated. 

ANGELS  CAMP  DEEP  MINING  CO.  (Angels 
Camp) — New  air  compressor  installed.  Concrete 
foundatons  placed  under  hoist  and  mill.  Sinking 
resumed  with  air  drills.  Shaft,  now  down  125  ft. 
on  Pioneer  claim,  to  be  deepened  to  strike  foot- 
wall  at  about  600  ft.  total  depth.  Crosscut  at 
90-ft.  level  disclosed  12-ft.  vein. 

Eldorado   County 

TEDDY  BEAR  (Placerville)— John  W.  Cover, 
and  associates,  of  Seattle,  exploring  this  property. 

HOLLY  QUARTZ  MINING  CO.  (Placerville)  — 
Incorporated  for  $50,000  to  acquire  the  Lemon 
mine,  situated  on  the  edge  of  town.  Louis  Schol- 
ler,  C.  A.  Doyle  and  George  Corey  are  incorpo- 
rators; principal  office  at  Fresno. 

BOSTON  COPPER  (Placerville)— Property,  idle 
since  Civil  Wrar,  recently  examined  by  John  C. 
Skuse,  mining  engineer  of  the  Champion  copper 
mine  at  Luning,  Nev..  with  view  of  determining  if 
it  will  warrant  development.  Ore  mined  in  early- 
days  was  treated  at  property  in  small  smeltery 
situated  on  the  property. 

Inyo   County 

CERRO  GORDO  (Keeler) — The  zinc-carbonate 
and  silver-lead  orebody  disclosed  last  June  on  the 
200  level  and  developed  in  October  on  the  300 
level  has  been  found  to  persist  to  the  550-ft  point, 
maintaining  a  width  of  6  to  10  ft.  The  carbonate 
average  is  45%    zinc  and  the  silver-lead  ore  car- 
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rte -    Bilver   to   the   ton      Company   has   re 

cently    acquired    additional      :    ma    north    of    the 

present  working  with  the  expei 

Ing   development    In    that    ti  rrltoi  i       Bi 

Dre   I B   Bhlpped,    10   ton     pi      day  ol   ~-i.it;   from 

the  old   smelting   furnaci  ng    out 

DARWIN  LEAD  AND  SILVER  MINES 

Second   unit   of  mill   using    M  . 
lead-carbonate   ores   will   )<.■   . . .m ;»i.t . . i   .  . r ] v    in 
1917.     Annual    capacity    of    plant    will    then    be 
20.1100  tons. 

Sierra   County 

MARIPOSA   (Alleghany)— Stamp  mill 
stalled,     s.  A.   Hendricks  In  cb 

HOMESTAKE  (Downlevllle)  Large  vein  cat 
rylng  free  gold  uncovered.  Under  examination  b3 
San  Francisco  engineer,     Cole  Burke,  owner 

oi'HIR  (Alleghany)— Rich  ore  struck  in  uppei 
workings.  Lower  tunnel  being  driven  to  tap  two 
oreshoots.     S.  A.  Hendricks,  superintendent 

SLATE  CREEK    (Port   Wine)      Debris    rj 
pleted.     Bedrock  cuts  being  run.  and  repairs  made 
to   flumes  and  ditches,   preparatory   t<-   hydraulic 
king.     C.   A.  Brunnell  In  charge  for  Los  Angeles 
company. 

Siskiyou  County 

WILLIAMS  COPPER  (Happy  Camp)  Property 
at  the  head  of  Buzzard  Creek  reported  bonded  by 
.1.   B.  Woods  and  associates,  of  San  Francisco. 

G.  E.  BRADLEY  CO.  (Happy  Camp)  Road  be 
Ing  constructed  from  Klamath  to  mine  on  Inde- 
pendence  Creek,  12  ml.,  will  be  rushed  to  get 
supplies  in  before  heavy  snows  come.  Cyanide 
plant  for  testing  ores  will  he  installed  in  spring. 

Tuolumne  County 
BASIN    (Columbia)     Deep   gravel   propert]    be 

ing   unwatered  with   electrically   driven    pumps 

CONFIDENCE  (Sonoral— Headframo.  black- 
smith shop,  cottages  and  other  surface  Improve- 
ments installed  preparatory  to  unwaterlng  north 
shaft. 

HARVARD  (Jamestown) — Reported  that  mine 
will  be  reopened  for  development,  and  that  11  W. 
Could  has  resigned  as  manager  to  give  all  his 
attention  to  management  of  New  Idria  quicksilver 
mine  in  San  Benito  County. 

COLORADO 

Boulder   County 

WIND  STORM   in  Carlbou-Lakewood-Nederland 

district  Nov.  10  caused  much  damage  Chief 
loss  at  Xederland  where  National  Building  and 
Widman  Hotel  were  blown  off  foundations  and 
many  small  buildings  destroyed 

PYRAMID  MINING.  MILLING  AND  EXPLORA- 
TION CO.  (Gold  Hill)— Gold-silver  oreshool  as 
saying  over  $200  per  ton  opened  in  tunnel  at 
po'lnt  315  ft.  from  portal,  and  700-ft.  vertical 
depth. 

DEGGE-CLARK  (Boulder)— Storage  facilities 
for  crude  ore  and  concentrates  being  increased 
at  this  custom  tungsten  mill  in  Boulder  Canon, 
permitting  the  holding  Indefinitely  of  tungsten  ores 
pending  changes  in  market  price. 

U.  S.  GOLD  CORPORATION  (Sugar  Loaf)- 
New  oreshoot  opened  on  Douglas  vein  In  Living- 
ston mine.  Considerable  milling  ore  having  a. 
erage  value  of  $20  a  ton  disclosed:  rich  streaks 
assav  as  high  as  4  oz.  gold  a  ton.  Sinking  pump 
being  installed  in  fifth  level  ;  contract  let  to  Allen 
McCarver  to   sink  shaft   to   B00-ft.   level. 

Clear  Creek  County 

gold  ANCHOR  (Alice)-  Payable  ore  being  de- 
veloped and  mill  is  in  operation. 

CLARA    (Alice)— Development    will    b< 
in  near  future  by  owner.  Henry   I.  Walder. 

JEAN  (Empire)— Ore  being  shipped  from  toil 
mine  in  Daly  district  to  mill  al   Empire  station 

OTTAWA  (Alice)  -A  20-in.  streak  of  2-OZ  gold 
ore  opened  by  John  Kamlnky.  Another  opening 
will  be  driven  to  develop  vein  at  a  lower  level. 
Two  products  produced  from  development;  flrsl 
class  ore  shipped  to  smelters  md  m 
treated  in  the  Argo  mill  at   Id 

CONSOLIDATED        MINKS        DEVELOPMENT 
(Alice)— -This   company    Is   developing   the   Yukon 
property.     Three  drifts  on   130-ft.  level 
advanced  on  ore.     A  three-compartmenl 
being  driven  for  development  and  ventilation.   New- 
change   room   and   shop   construi 
tunnel,  which  has  been  advanced  575  ft.   and  will 
be   continued  to   Silver  Moon    vein    and 
Gold  Quartz   vein,   a    total   dlsl  ince   Ol 
ft.      Installation    of    air    compressor   and    machine 
drills  under  consideration.     The   Evening  Star,  at 
Argentine,  acquire. 1  recently  I         impany.  Is  being 
explored. 

Gunnison  County 

VULCAN  MINES  CO  (Vulcan)  Has  closed  Its 
mines  and  smelting  plant  indefinitely. 

COLORADO-YULE  MARBLE  CO.   (Marble)— At 
P  Mtion    of    Receiver    3     1      Manning,    court    has 
ordered  quarries  and   finishing   p 
completion    of    present     contracts     and 
hands  of  caretakers  until   final   disposition  made. 

Lake  County 

IRON-SILVER      MINING      (LeadvUIe)—  Mikado 

mine,  on  Carbonate    Hill,   is   being  equipped   with 

a  300-hp.  Wellman-S    i         Morgai  trie  hoist- 

largest   of   its   type    in    state. 


Ouray   County 
VERNON    MI n  ini.  CO 

tt-l  

D  

Vernon    vein    lo    Durani  I        Ini  ,in    South 

□  n  in.    now     I  in    mi  sunk    (,, 

",iin    rr     i..    i  ,,. 

I'  ik.it. i    reins  .   slnkli  vlth   Jack- 

homer   drills      I  i    winter 

supplies  taken  In      alii. 

Saguache  County 
Mil  MILAN    PARAGON 

under    leu  le    to    Warren    >      P 

associates.     Of     l.c.iil  vi  I  |c         Some 

per  ore  shipped   from   M "  H    tunnel, 

lower    working    <1i    two    I'' 

so  tint  both  can  be  worked  through  it 
rawley     (Bonanza)     Driving     tin, 
mint  r.usc  from  main   adit,  oi    1,200  fl    lovel,  <■■ 
600-ft    level    undei    way       Regulai     ihl| 
t.ins   dally   .it    heavj    lulphldi    ore   being  mnde  to 

■    lorado  Smelting   I  o     Sallda      Railroad 
shipping  point.    Villi    Grovi       ori    hauled   bj    teams 
and   one    truck       Surveys    of    tramwa)    I 
portal   to   Denver   ,v    in,,  Grande    R.R     a   Shirley 
>tatinn,    tram   terminal    and   ore    'ens   pleted 

og   for   power   le  illation   of 

electric    power    line    under    w.i\        stated    options 
secured    on    several    properties    adjoining,    among 
them  Superior-Huron,   Sastllla,   P 
groups.     Work   held   back   by   scarcity    of   miners 

San   Miguel   County 
SHIPMENTS  of  concentrates  from  Tellu 
ing   October    were    as    follows :      T„ml»n,    61    cars; 
Smuggler-Union,  51  ;  Liberty  Bell,  15;  Black  Hear, 
1  :  total,    128  cars. 

Summit  County 

SHIPMENTS  from  Kokomo-Roblnson  district 
increasing.  Among  mines  now  shipping  are  Rob- 
inson Tunnel,  Wllfler,  Felicia  Grace.  Sill,,  Howl 
Colonel  Sellers.  Raven  Eagle  and  Michigan. 

TUCKER  MOUNTAIN  MINING    (Kokomo)     Has 
leased    Red    Cloud    and    Black    cloud    gi 
Tucker    Mountain       Will    develop   shoot  of  copper 
ore. 

Teller  County 

SHOO  FLY-  (Cripple  Creek)  Being  developed 
by  Hickman  &   Co.,  who  have  made  a  shipment. 

BLUE  FLAG  GOLD  MINING  (Victor)  -  Bids 
being  received  for  sinking  Riven  Hill  shaft  300  ft. 
below    present   level  of  1.J00  ft. 

A.IAX     (Victor)    -Entire     property     on     Battle 
Mountain,  excepting  the  Colburn   mill,   h 
purchased  by  Judge  E    A    Colburn  tor  (480,400 

GOLDEN  CYCLE  (Colorado  Springs)— Recent 
sale  of  plant  and  property  of  United  states  Reduc- 
tion and  Refining  Co.,  al  Colorado  City,  to  this 
company,  confirmed  by  Federal  court      Consider 

atlon    $383, less   certain    credits.      IV 

men!  of  S50, ade  to  receiver  Arthur  Connel). 

Plant    will    be    dismantled.      Later:    Entire    plant 
purchased  by  Morse  Bms    Machinery  and  Supply 

Co..   of    Denver 

ALBERT-BEACON    (Cripple   Creek)      81 

i  pei  da]  being  made  from  Prince  Albert 
shaft,  on  Beacon  Hill  Electric  hoist  Will  be  In- 
stalled at   old   Beat shaft    and 

Shaft    will    be    sunk    from    present    depth    of    360 
ft.     to    rut     Gold    Dollar    fiat     rein      100     ft      deeper 

Subleases  will  probably  be  let  on  this  mine.    Some 
production  being  made  from  Hand  tunnel. 

IOAH0 
Shoshone  County 
HUNKER     HILL     &     SULLIVAN     (Kellogg) 
Satisfactory    progress    is    being    made    with    the 
smelting    plant    and    it    should    be    in    operation    by 
next    May.      The    only    difficulty    so    t.ir    has    been 
the  delivrv  of  cement   in  sufficient  quantities. 

REX      CONSOLIDATED      (WaJ 
six    claims    adjoining    Rex    group    In 
Cation;  reported  price    $47,600  cash  and   187,000 
shares   of   Bex      Mill    has   been   given   trial    run: 
capacity  now  about  200  tons      Reported 

ir   Kings- 
ton ;  equipped  with  200-ton  mill 
Cataldo  station 

CONSOLIDATED  INTERSTATE  CALLAHAN 
(Wallace]     Regarding  li  Htles,  r.  - 

port    says:     "Construction    i      the   Oregon-Wash- 

llroad  and  Navli 
line  up   Beaver  creek   will   enab 
ore  all  the  way  by   rail   ti     I  bo,  where 

the  proposed  new  mill   is  to  bi 
will    mak. 

Beaver   Creek  side  giving 
1.500  ft.  lower  than  the  No    7  level." 

MICHIGAN 
Copper 
LAKE    (Lake   Mill 
the  Baltic  mill,  s  im  lb.  to  the 

ton. 
ISLE     ROYALE     ill    igl      B>-     B         completed 
No.    7   Shaft  to  full  size,  and  be- 
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ore.  Development  on  1.700  and  1,800  levels  shows 
continuation  of  orebodies  found  on  upper  levels. 
This  with  orebodies  developed  in  upper  levels  gave 
an  additional  of  186,000  tons  to  ore  reserve.  Most 
promising  feature  is  continued  extension  of  ore- 
bodies  to  the  east  of  former  workings. 

ANACONDA  (Butte) — Preparing  to  sink  1,000- 
ft  shaft  on  Bonanza  claim,  V2  mi.  southwest  of 
Emma  mine.  Bonanza  was  recently  acquired  and 
prospected  by  company  and  decision  to  sink  shaft 
Indicates  that  exploration  proved  satisfactory. 
Work  at  Emma  mine  progressing  rapidly  ;  reported 
large  bodies  of  zinc  ore  blocked  out  down  to  the 
800  level.  Crosscut  now  being  driven  from  com- 
pany's Gagnon  mine  will  intercept  these  orebodies 
800  ft.  below  this  and  may  double  the  reserves 
now  in  sight.  It  is  intention  to  bring  mine  up 
to  a  producing  basis  of  400  tons  of  zinc  ore  a  day, 
with  ability  to  increase  output  whenever  demand 
requires. 

NEVADA 
Churchill  County 
NEVADA  WONDER  (Wonder)— During  year 
ended  Sept.  30,  milled  57,281  tons  of  ore,  average 
value  $14.86  per  ton;  recovery,  92.72%.  Mining 
expenses,  $295,958;  milling.  $187,046;  marketing. 
$14,661;  metal  losses  at  milling.  $61,950;  sinking 
subshaft.  $10,374  :  general  expenses,  $1,840;  net 
operating  profit,  $279,264  ;  dividends  paid,  $211,- 
251.  Orebody  opened  on  1,300-ft.  level ;  milling 
grade  ore  being  developed  on  1,600  level,  reached 
by  subshaft ;  some  sulphide  ore  also  found  on  this 
level.     September  mill  recovery,   94.22%. 


Esmeralda  County 

GRANDMA  CONSOLIDATED  (Goldfleld)—  Has 
acquired  control  of  Gold  Sunrise  property,  ad- 
joining on  east.  Proposes  to  absorb  latter  com- 
pany by  exchange  of  stock. 

REORGANIZED  CRACKERJACK  (Goldfleld)  — 
Recent  report  covering  June  1  to  Nov.  1  states 
1,355  ft.  development  work  done,  exposing  above 
the  120-ft.  level  considerable  low-grade  ore. 

FLORENCE  (Goldfleld)— Following  recent  visit 
of  President  A.  D.  Parker,  operations  at  mine  and 
mill  were  suspended.  Present  stopes  and  faces 
were  not  yielding  ore  of  a  profitable  grade.  Deep 
development  may  be  undertaken. 

Lyon    County 

NEVADA-DOUGLAS  COPPER  (Ludwig)—  Main 
leaching  plant  started  Nov.  5.  About  30  cars  of 
high-grade  ore  shipped  in  October. 

Nye  County 

TONOPAH  ORE  PRODUCTION  for  week  ended 
Nov.  11  was  9,757  tons,  valued  at  $191,566,  com- 
pared wtih  10,176  tons  for  week  previous.  Pro- 
ducers were:  Tonopah  Belmont,  2,810  tons;  Tono- 
pah  Extension.  2.380  ;  Tonopah  Mining,  2,050 ; 
Jim  Butler,  1,150  ;  West  End.  794  ;  Halifax,  215  ; 
Rescue-Eula,  189 ;  McNamara,  54 ;  leases,  115 
tons 

MONARCH-PITTSBURGH  (Tonopah)  —  Raise 
from  1,000-ft.  level  continues  to  show  ore  of  fair 
grade.  Trial  shipment  of  90  tons  made  to  the 
West  End  mill. 

TONOPAH  BELMONT  (Tonopah)— Now  have 
two  diamond  drills  and  one  churn  drill  at  work 
prospecting  area  included  in  various  groups  re- 
cently  acquired  in  eastern  section  of  district. 

MONARCH-PITTSBURGH  (Tonopah)— Oreshoot 
encountered  in  raise  from  1,000-ft.  level  at  height 
of  about  100  ft.  Stated  to  average  $30  across  3 
ft.  Raise  will  be  continued  to  850-ft.  level  for  air 
connection. 

ORIZABA  (Millers)— Control  of  this  mine  held 
by  Diamondfleld  Black  Butte  company,  of  Gold- 
fleld. Ore  of  shipping  grade  now  exposed  in  both 
east  and  west  drifts  on  100-ft.  level  and  ship- 
ments are  being  sent  by  auto  truck  to  railroad. 

TONOPAH  EXTENSION  (Tonopah)— Three 
lines  of  development  of  major  importance  being 
conducted  from  1,540-ft.  level  of  Victor  shaft;  the 
long  crosscut  to  the  Afterall  company's  ground, 
the  northerly  crosscut  towards  the  Sully  group 
and  the  deepening  of  the  Victor  shaft  to  the 
1,850-ft.  level. 

Storey  County 

ANDES  (Virginia) — Saved  56  cars  of  ore  from 
350-ft    level. 

OPHIR  (Virginia)— North  drift  2,700  level  ad- 
vanced to   421-ft.   point. 

CON.  VIRGINIA  (Virginia)— Joint  west  cross- 
cut extended  to  338-ft,  point.  Repairs  made  in 
man  shaft. 

MEXICAN  (Virginia)— Repairs  made  in  shaft 
and  west  crosscut  on  2,500  level  advanced  to  472 
ft.  ;  face  in  quartz  and  porphyry. 

JACKET  (Gold  Hill)— Cyanide  plant,  16  mills 
and  3  tables  operated  ;  603  tons  dump  ruck  put 
in  mill  bins  ;  bar  of  bullion  shipped. 

UNION  CON.  (Virginia)— Extracted  from  2,500 
level  118  cars  of  ore,  $10.60  per  ton ;  38  cars, 
$21.30  per  ton.  Rapid  advancement  in  develop- 
ment and  sampling  on  2,300,  2,400,  2,500,  2,700 
levels. 

SIERRA  NEVADA  (Virginia)— Jointly  with 
Union  east  crosscut  from  2,600  station  advanced 
to  244-ft.  point.  Old  north  drift  2.500  level  ad- 
vanced to  124  ft.  Connection  made  with  2,400- 
2.500  raise. 


NEW  MEXICO 
Grant  County 
CHINO   (Hurley)— Seven  trains  of  28  cars  each, 
averaging  55  tons  to  the  car.  hauled  daily   from 
mines  at  Santa  Rita  to  mills  at  Hurley. 

EL  PASO  MINING  CO.  (Pinos  Altos)— New  or- 
ganization of  El  Paso  and  Pinos  Altos  men  to 
consolidate    some   old   gold   properties,    and    erect 

CLIFTON  (Mogollon)— Oaks  Co.  driving  south 
drift  from  adit  level  and  raising  on  No.  1  ore- 
body.  Last  shipment  to  custom  mill  assayed  $14 
per  ton. 

EUREKA  (Mogollon)— D.  E.  Bearup,  owner  and 
operator,  made  rich  strike  recently ;  scouring 
camp  for  burros  to  pack  accumulation  of  mill  ore 
to  local  custom  works;  richer  ore  being  sacked 
for  shipment  to  smelters. 

SANTA  RITA  DEVELOPMENT  (Santa  Rita)— 
Larger  hoist  and  compressor  for  No.  1  shaft  pur- 
chased;  contract  let  for  driving  prospect  drift 
in  extreme  south  end  of  property ;  two  Cyclone 
churn  drills  arrived;  new  office  building  ready 
and  assay  outfit  ordered.  Ruddle  shaft  unwa- 
tered ;  two  cars  ore  ready  for  shipment. 

LITTLE  FANNIE  (Mogollon)— Socorro  Mining 
and  Milling  Co.,  operator,  has  installed  auto- 
matic scale  at  mill  terminal  of  aerial  tramway 
from  Pacific  mine  for  weighing  all  ore  received 
from  latter  property.  Belt  conveyor  being  placed 
to  handle  this  ore  between  receiving  bins  and 
crusher.  Bullion  output  for  October  was  4,100 
lb. ;  ore  treated  7,000  tons. 

LAST  CHANCE  (Mogollon)  -Timbering  of  new 
960-ft.  shaft  below  500-ft.  level  progressing  rap- 
idly, work  being  conducted  from  two  different 
points.  Development  will  be  pushed  from  both 
800-  and  900-ft.  levels  as  soon  as  timbering  will 
permit.  Mogollon  Mines  Co.,  operating  property, 
shipped  during  October  2, Soo  lb.  gold-silver  bul- 
lion from  treatment  of  4.100  tons. 

TENNESSEE 

TENNESSEE  COPPER  (CopperhilD— Suit  was 
Hied  in  the  Supreme  Court  in  New  York,  on  Nov. 
17,  by  15  fire-insurance  companies  to  prevent 
collection  of  $750,000  damage  resulting  from 
destruction  by  lire,  on  Mar.  20,  of  the  company's 
trinitrotoluol  plant  near  Fox  Hill,  Tenn.  Insur- 
ance companies  claim  to  have  been  unaware  of  the 
nature  of  the  product  and  that  their  inspector  was 
not  shown  this  plant  while  in  the  Fox  Hill  district. 

UTAH 
Beaver  County 

KING  DAVID  (Frisco)— Diamond  drilling  beine 
done  on  the  800  level ;  hole  down  100  ft.  Some 
lead  and  zinc  ore  being  opened  in  western  part 
of  ground. 

INDIAN  QUEEN  (Frisco)— Contract  for  100  ft. 
of  drifting  from  old  Indian  Queen  tunnel  given  to 
J.  Nielson.  Lessees  working  in  one  part  of  prop- 
erty.    Three  cars  of  ore  shipped  recently. 

Box  Elder  County 

LAKEVIEW  (Saline)— Car  of  ore  running  well 
in  lead  and  silver  settled  for.  November  ship- 
ments expected  to  be  nine  cars  of  silver-lead  and 
four  cars  of  high-grade  zinc.  Eight  sets  of  lessees 
working. 

Juab  County 

MONTANA  MINING  (Eureka)— Cumpany  own- 
ing property  not  far  from  Tintic  Standard  to  be 
reorganized.  Adjoins  Iron  King.  Has  two-com- 
partment working  shaft  and  modern  equipment. 
Expected   to  resume  work. 

CHIEF  CONSOLIDATED  (Eureka)  —  Drifting 
being  done  from  shaft  on  52-ft.  level,  north  and 
south,  on  this  company's  Homansville  property. 
Work  during  month  has  not  increased  water  flow ; 
small  pump  still  adequate. 

YANKEE  (Eureka) — High-grade  ore  cut  in 
shaft  in  Humbug  ground.  Ore  along  north-south 
break  near  Jesse  Knight-Humbug  stope,  from 
which  large  amount  of  ore  produced.  New  ore 
runs  high  in  silver,  and  carries  gold  and  lead, 
some  of  it  to  be  sacked  for  shipment. 

TINTIC  MILLING  (Silver  City)— Mill  treating 
approximately  200  tons  of  ore  a  day.  Six  of  new 
roasters  installed.  New  leaching  plant  will  be 
completed  in  two  weeks  ;  rated  capacity,  300  tons. 
At  present  ores,  largely  from  Knight  properties. 
being  treated ;  more  custom  ores  will  be  treated 
when  300-ton  capacity  is  reached. 

EAGLE  &  BLUE  BELL  (Eureka)— Shaft,  down 
2.000  ft.,  and  being  continued  to  2,050  ft.,  below 
which  water  is  looked  for.  Station  to  be  cut  and 
drifting  done  just  above  water  level.  Drifting — 
under  contract  to  Walter  Fitch.  Jr. — to  be  started 
on  1.200  of  Victoria,  going  through  Victoria  and 
Eagle  &  Blue  Bell  into  Plutus  ground  (latter 
controlled  by  Chief).  Companies  to  share  jointly 
in  expense. 

Piute  County 

PITTSBURGH-UTAH  POTASH  CO.  (Marysvale) 
— Incorporated  under  laws  of  Delaware  to  operate 
alunlte  property  comprising  17  claims  near  Sevier 
River ;  Charles  J.  Petgen,  of  Pittsburgh,  is  presi- 
dent and  manager.  James  Long,  Jr.,  is  in  charge 
of  the  property  in  Utah.  A  20-ton  plant 
contemplated. 


DL  WITT  (Marysvale)— On  these  claims  in 
Bullion  Canon,  near  Bully  Boy  &  Webster,  opened 
ore  on  main  vein  at  three  points — total  distance 
of  150  ft. ;  gold-silver-copper-lead  ore  3  or  4  ft 
in  thickness  fol'owed  down  35  ft. 

POTASH  CO.  OF  UTAH  (Marysvale)— Articles 
of  incorporation  soon  to  he  filed.  Capitalization 
to  be  1,500,000  shares.  Object  to  develop  alunite 
claims  adjoining  Mineral  Products  corporation  at 
Marysvale.  B.  H.  Payne,  of  San  Francisco,  F  B 
McCarthy,  of  Philadelphia,  Boies  Penrose,  W  W 
Byrne,  H.  W.  Clark  and  others  are  interested. 

Salt  Lake  County 

ORE  CONGESTION  at  Tanner's  Flat  below 
Alta.  continues,  owing  to  team  shortage.  Three 
cars  daily  are  being  sent  out;  heaviest  shippers 
are  South  Hecla   and  Michigan-Utah. 

SELLS  (Alta) — Car  of  lead-silver  ore  shipped, 
and  another  broken  in  mine.  Ore  coming  from 
No.  1  raise  and  being  taken  out  In  development. 
A.  C.  Jacobson,  manager. 

EAST  HECLA  (Alta)— Improved  conditions  in 
new  tunnel  between  100-  and  150-ft.  point.  Ex- 
pected to  reach  vein— showing  good  ore  further  up 
hill— within  25  ft.  Property  lies  between  South 
Hecla  and  Mineral  Flat.  %  mi.  southeast  from 
Alta  townsite.     D.  J.  Cook,  superintendent. 

Summit  County 

PARK  CITY  SHIPMENTS  in  October  amounted 
to  8,201  tons.  Shippers  were:  Silver  King  Coali- 
tion, Ontario,  Federal  Leasing.  Daly,  Utah  Ore 
Sampling,  Iowa  Copper,  Silver  King  Consolidated, 
Daly  West,  Big  Four  Exploration,  New  Quincy, 
Jones  and  Mines  Development. 

NEW  QUINCY  (Park  City)— Ore  being  mined 
in  three  places.  New  ore  in  west  workings  prom- 
ising and  has  been  followed  60  ft.  Two  cars 
shipped. 

JUDGE  MINING  AND  SMELTING  (Park  City) 
— Machinery  and  tanks  for  new  electrolytic-zinc 
plant  arriving  and  being  placed  in  position.  Ex- 
pected to  be  operating  early  in  year.  M.  H. 
Kuryla   in  charge. 

SILVER  KING  CONSOLIDATED  (Park  City)  — 
Carbonate  stope,  between  1,550  and  1,625-ft. 
levels,  north  from  incline,  promising.  New  tram- 
way, eliminating  wagon-haul,  operating  smoothly; 
500  tons  of  second-class  sent  dow»-  to  mill. 
Thaynes  canon   tunnel   in  960  ft 

BIG  FOUR  EXPLORATION  (Park  Citv)— Mill 
handling  700  tons  of  tailings  daily  and  making 
zinc  concentrates  of  good  grade.  Recent  experi- 
ments indicate  savings  can  be  raised  to  55%  zinc 
and  approximately  $4  in  gold,  silver  and  lead  by 
comparatively    inexpensive    changes. 

Tooele  County 

LION  HILL  (Ophir)— Shipments  of  high-grade 
silver  ore  to  be  resumed.  George  St.  Clair, 
superintendent. 

CANADA 
British  Columbia 

GRANBY  CONSOLIDATED  (Anvox)— Treated 
in  October  about  82,000   tons. 

PIONEER  (Lilloot)— A.  F.  Noel,  in  charge  of 
this  property,  brought  out  gold  bullion  recently 
valued  at  $5,800. 

SILVER  KING  (Nelson)— Consolidated  Mining 
and  Smelting  Co.,  of  Trail,  has  let  contract  for 
1.000  ft.  of  drifting  on  Toad  Mountain. 

LUCKY  JIM  (Slocan)— A.  G.  Larson,  receiver, 
has  contracted  with  Consolidated  Mining  and 
Smelting  Co  for  treatment  of  600  tons  of  zinc 
concentrates  monthly  for  one  year.  This  is  first 
contract  entered  into  for  customs  ores  since 
erection  of  the  Trail  electrolytic  zinc  plant,  which 
has  been  treating  ores  of  its  Sullivan  mine  ex- 
clusively. 

Ontario 

McINTYRE  (Schumacher) — October  earnings 
were  over  $60,000. 

KERR  LAKE  (Cobalt)— Produced  in  October 
210,073  oz.  of  silver. 

TEMISKAMING  (Cobalt)— Shipping  car  of  high- 
grade  ore  that  is  expected  to  return  $200,000. 

DAVIDSON  (Porcupine)— Cut  main  vein  at  300- 
ft    level  where  it  shows  some  free  gold. 

MINAKER  (Kirkland  Lake)  —  This  property 
south  of  the  Lake  Shore,  purchased  by  Rochester 
men. 

WRIGHT-HARGRAVES  (Kirkland  Lake)— Has 
opened  extension  of  main  vein  showing  9  ft.  of 
$40  ore. 

DOME  LAKE  (South  Porcupine)— Mill  started 
again  after  shutdown  of  several  months;  treating 
about  70  tons  a  day. 

NIPISSING  (Cobalt)— In  October  produced  ore 
of  estimated  net  value  of  $233,646  ;  bullion  from 
Nlplssing  and  customs  ore,  $410,233. 

McKANE  (Kirkland  Lake)— Orebody  on  400-ft. 
level  shows  40  ft.  of  ore.  Beaver  Consolidated  of 
Cobalt  will  exercise  its  option. 

TRETHEWEY  (Cobalt)— Now  making  a  profit 
of  about  $8,000  a  month. 

McKINLEY-DARRAGH  (Cobalt)— Decided  tc 
close  Savage  mine,  which  has  been  substantial 
producer  for  some  years. 

JUPITER  (Schumacher)— Receiving  about  $5,00(1 
a  month  from  ore  treated  in  Mclntyre  mill.  It  if 
stated  that  amalgamation  of  Mclntyre,  Jupitei 
and  Mclntyre  Extension  will  not  be  consummated 
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Metal  Markets 

NEW  YORK— Nov.  22.    1916 
Again  there  was  a  week  of  great  activll 
of  the  metal  markets,   accompanied   bj 
prices,  but   toward   the   close   there   Beemed    to   be 
an  abatement  of  the  tempest   in 

Copper,  Tin,  Lead  and  Zinc 

Copper — Copper  continued  to  advance   I u  i 

un  insistent  demand  of  the  same  kind  thai  was 
reported  last  week.  The  major  market  was  dls- 
tinctly  for  delivery  in  the  second  quarter  of  l!H7. 
There  began  to  be  some  sales  for  lime  .tub  on 
the  part  of  producers  who  had  sold  out  everj 
thing  up  to  June.  The  market  seemed  to  cul- 
minate on  Saturday.  Nov.  is  At  that  time  bus- 
iness in  second-quarter  copper  was  done  in  large 
volume  at  32%c,  net  cash,  New  York  Prompt 
copper  was  quoted  at  34@35c.  These  quotations 
remained  unchanged  during  the  rest  of  the   week 

The  aggregate  of  business  done  last  week  was 
very  much  less  than  in  the  previous  week,  and 
the    major    part    of    it    was    done    during    the    first 

three  days.     Following  them    transactions  i»-c 

rather  light  and.  Indeed,  the  market  might  lie 
called  dull,  some  producers  reporting  no  sales  for 
three  days  running.  Present  vows  of  the  market 
are  rather  conflicting,  some  producers  reporting 
consumers  being  desirous  of  buying  if  they  could 
get  what  they  want;  while,  on  the  othei  hand, 
there  are  reports  of  consumers  admitting  that 
they  are  uncovered  for  the  second  quarter  .a 
1917  and  expressing  intention  of  waiting.  Fol- 
lowing the  crazy  and  tempestuous  buying  of  the 
first  half  of  November,  it  is  but  natural  that 
calm   should   ensue. 

Price  of  London  electrolytic  copper  for  Nov.  15, 
was  153%,  instead  of  153  as  published  Is  I   wi    i 

Copper  Sheets — Base  price  for  copper  sheets  is 
41c.  for  hot  rolled  and  42c.  for  cold  rolled  I  p 
per  wire  is  now  at  39(S40c.  for  prompt  and  SS^c. 
for  December. 

Tin — An    active    business    was    done,    especially 
on    Nov.    20,    when    transactions    were    large.      At 
the   beginning  of  the   week,   spot    was    l.v.o  ;   to 
tures,    43\4c.      At    the    close    spot     was     I5%i 
futures.   43%c. 

Exports  of  Bolivian  tin  ore.  concentrates  and 
bars  for  the  nine  months  ended  s-pt  30,  were 
equivalent  to  14,790  tons  fine  tin.  Exports  to 
the  United  States,  included  in  the  total,  were 
4.911  metric  tons  concentrates,  equivalent  to 
2,900  tons  fine  tin. 

Receipts    of    tin    ore    and    concentrates     from 
Bolivia   at   Liverpool   in    September    wen 
lent    to    1,093    tons    metallic    tin  ;    from    Nigeria, 
333  tons. 

Shipments  of  tin  from  the  Straits  in  September 
were   3,345    gross   tons. 

Lead— This  market  was  very  strong  on  large 
buying  from  many  quarters;  while,  moreover, 
sympathy  with  the  advance  in  copper  no  doubt 
played  a  part.  Canada  continued  to  1» 
while  there  were  further  inquiries  from  Russia, 
Japan  and  China,  and  some  sales  to  them  'in 
Nov.  20  independent  producers  began  to  realize 
premiums  over  the  price  of  the  A    S.  and  K.  Co. 

Spelter — A    large    business    was    don. 
common   and   brass   special,   at    advancin 
Transactions     were     divided     between     ' 
December  and  first-quarter  delivery.      Some   large 
transactions  for  .lanuarv  -tune  delivery  were  made 
The    strength    in    the    spelter    market    is    varlouslj 
explained.     Production  is  undoubtedly  very  large. 
At   present   buying   also    is   good.      One   theory    is 
that   sellers   are   holding  stiffly   in   anticipation    ol 
a  diminished  production  with   the   advent 
weather.      The  other  theorj    is   that    the   ,o Ivan. a'  in 
spelter    is    chiefly    in    sympathy    with    thi 
copper. 

Zinc  Sheets— The  base  price  of  zinc  sheets  has 
advanced  twice  during  the  week      On   Nov.    11 
was  placed  at    IS  per    100  lb.,  and  on   \ 
$19  per  100  lb.,  fob.  Peru,  M.,  1        i      discount. 

Other  Metals 

NEW    YORK— Nov.    22 

Antimony— Market   rose  sharply,  business  being 
done   at    14y.c.    on    Nov.    21.      Stocks    h 
about    cleaned    out    and    producers    arc 
higher   prices,    which    will    prob  i 
considerable    buying    develop        At    the    close    we 
OUotC    14%tg  14%c 

Quicksilver— Market  firm  at  $80      Demand  fai 
San   Francisco  reports,   bj    •   I  graph,   S.'i.  market 
steady. 

Aluminum— The  price  of  No.  1  ingots  remains 
nominal  at  <S4Ti86c.  per  lb.  New  York. 


Nickel     Shot     in  i 

50c    i"i   lb  ;  electi 

Gold/Silver  and  Platinum 

NEW    YORK— Nov.    22 

Gold     The    holding    bj     thi     B 
against  its  note  i  ■  iui  Increa  le  of  E248, 

895,    i.  compared  with  last  week's  return,  i ni 

ln|    in   Samuel   Montagu   &    Co  .    London,    So\     2, 
1916 

Silver     The    market    lu 
mi    .i.u .in.  inn    tendent  \       Ret  enl 
to  the  effect  that  con  ildt  r  tble   ihlpmenta  ol   illvet 
have  been  made  from  San  Francisco  to  the  Basl 
so  thai   the  depression   caused  by  China   being  a 
selling  factor  has  changed  i"  a    I 
purchases   tor   Eastern  account   bj    China   in   way 

incut. 

The  tendency  of  prices  has  been  upward 
ing   to   Samuel   Montagu   ,\.    Co.,    London,    Not 

i.  i     js    :j>,,1    w  i,   recorded    ti  d    in  0 

32 %d.     The   price   remained   at 

today    when    offerings    being    sono-wh.it    freer    a 

I,    i.ln.Ti    ot  took    pi. ice        'I'hc    upward    movement 

wis    encouraged    by    buying    on    ac or    ot     the 

Indian     Bazaars,    am]     also    li\     smne     inquiry     by 

China.    The  Importance  of  tin,  latter,   i 
cation   it   market   tendency,   does  not   depend  so 
much  upon  its  size  as  upon  the  fact  ol  Its  occur- 
rence,   ami    the    pOSSlbtllty    of    its    r.nii  i  I  I 

un,,-   substantial  scale. 

The  stock  in  London  on  (let.  °.7  consisted  ot 
about  7  ■"■,  million  standard  oz.  an  Increase  since 
last    month   of  about    \    million   standard    oz. 

The   stock    in    Shanghai    on    Oct 
abOUl    23,t ,000    oz.    in    sycee    ami    $1(1.411 

compared  with  about   24,000,000  o 

$16,500,000    dollars    on    Oct      II.    1918.      The    stock 

in  Bombay  consists  of  I. bar 

week. 

Platinum     Price  lias  risen  to  Sin:.  ,. 

Palladium     Unchanged  at  $7".  per  oz. 

Zinc  and  Lead  Ore  Markets 

Platteville.  Wis..   Nov.    18.    1916     Quotations  lor 

the  district  are  according  to  tin-  following  prices: 
Base  pric-  in  i   2,000  Hi    ton  for  material 
«. .,   $g  ;  for  premium  ore  .1  •■• 
t.,i    medium   grades,      For  material   j>-  i 
lead    the    base    price    per   2,000  lb    ton    was   Jsi 
Shipments   for  the   week  were:   J.ss:;   tons  of  zinc 
ore,  i"7  tons  "i   lead  ..re  and  698  tons  of  sulphur 
ore      Foi  the  yeai  to  date  thi   flgun      ire:  115,799 
tons  -i  sine  ore,   1,901  tons  ..t  ie.nl  ore,  and  28,  19  i 
tons  i.f  sulphur  ore      Shipped  .luring  the  week  to 
Ing  plants,   2,577   ions  ol    sine  ore. 

Joplin.   Mo..  Nov.    18      I 

lb.:  Blende,  high  so.;: [..mlum  ore, 

$95,  medium  grad. 

per  ton    lie;    zinc.  $~..Vo  I-.,      Average  selling  price. 

all  gra.le,  ..i   zinc,  $78  26  pi  I    ton 

Lead,  high  price.  $88.75  ;  basi 

age  selling  price,  all  gradl 

Shipments    of    the    week  :    Blende,    •'•  ' 
calamine,  68G   tons  :  lead,   1,060  tons 
ores   the    we.  i,     -•■ : l .■•  ■"  :    b     ■■ 

Offerings  .a  $80  base  for  54'     islnc  oi 
rave  the  in  tus  upward,  ■■   d 

inline    re- 
,  base 

Outputting    tditlons    itlnue    unsal 

caused  bj   scarcity  of  water  for  » 

.,,,,1  the  low  stage  ol  stre  un  n    I   i   '<•      reduced  the 

trie  power  "..'">"  hp      \ 
earls    in   the  week  lowered 

sure  to  the  detriment  of  both  mining  and  smelting 
interests 

Other  Ores 

Tungsten    Ore     I 
unit.     Ma  figure. 

Molybdenum  Ore  Good  d  n  nd  Supplies  still 
small.     Sellers  ask  $1.85  pet   unit. 

Manganese  Ore     Man. 
United    States    In    An 

al  7.;  721   gross  tons,  n  IIL  •l,,1>- 

August    i. 

■  ■ 

15.686   tons,  i i| 

Sept    1.   1915,  and 

The    average    monthly    rate    thu      I 

the  pre- 
vious rec  i 

ganese-ore   import-   I 

In    ,.\e.---  ...  bleb,   for 


- 

|.  • 

I 

(  apetown 

Iron  Trade  Review 
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I' lend  tl    ■ 

■     i  deliveries  the  mill<  will  tnaki 
.  ni.  ,i  .1    for    Hi. 
Inquiry  foi 


8ILV1  R    \sn  Bl  1  Rl  IN'.   I  X'  H 

Mew  1  I...H- 

Lon- 
don, 

16 
17 

IH 

4    7569 

71 

71 
71 

H 

14 

• 

• 
2t     4  : 

New  Yo 
a    Barman  ana    ■ 
silver,  009  fine,     i 
troy  ouna 


Tin 

Lead 

Nov 

N   Y 

a  i 

30} 

6.8S 

1 1 

16 

455 

7  00 

31 

6  85 

17 

45! 

7  00 

i2 

6.85 

ill 

18 

@  321 

455 

7  00 

i-i  12 

32 

7  00           i>  10 

III 

20 

451 

0  7    125    <e  7  00 

U 

12 

21 

...7    li      ...  7    IS 

7   00           6   90 

12 

22 

• 

The  quotations  herein  an  our  app 
age  marketa  f"r  tf>i>|H-r.  lead,  spelt*  i 

onunary  delivi  i 

sent,   t"  the  best   "f  our  judgment 

■ 

■ 

for  copper  on  "rea  i 
including  - 

prirt-  deln  i 

price  of  i  l< 

that  >-f  electrolytic,     i 

ordinary  brands     i  ; 

ary  Primi    ■■' 


16 

17 

139 

158 

18 

158 

70 

141 

160 

71 

144 

163 

22 

144 

• 

-  -  : 
- 

■ 
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t«-iis  involved  can  be  placed  in  this  country.  The 
fact  is  that  the  demand  is  strong  for  steel  prod- 
ucts carrying  00  to  2UD%  larger  profits  than  rails, 
this  factor  seriously  influencing  the  manufacture 
and  delivery  of  rails.  The  shortage  of  cars  in 
railroad  service  is  serious,  but  probably  is  matched 
by  the  shortage  of  motive  power. 

PITTSBURGH— Nov.   21 

Yesterday  afternoon  the  Carnegie  Steel  Co. 
advanced  bars  $4  a  ton  to  2.90c,  shapes  $4  a  ton 
to  3c.  and  plates  $5  a  ton  to  3.50c.  Other  pro- 
ducers took  similar  action  the  moment  they  heard 
of  the  advances.  The  National  Tube  Co.  yesterday 
advanced  base  sizes  of  steel  boiler  tubes  six  points 
or  about  $12  a  ton  and  one  other  size  five  points. 
Black  sheets  are  up  $7  a  ton  and  galvanized 
sheets  $10  a  ton,  to  4c.  and  5.50c.  respectively, 
while  tinplates  are  up  $15  a  ton  to  $7  per  base 
box. 

Steel  prices  are  advancing  more  rapidly  than 
ever  in  this  remarkable  movement.  The  advance 
since  December,  1914,  is  now  three  times  the 
amount,  it  required  to  bring  prices  up  to  the  level 
of  1907.  the  highest  level  in  the  market  from  1902 
to  the  beginning  of  this  year. 

Earlier  in  this  movement  the  mills  suggested 
that  they  were  advancing  prices  to  check  buying 
as  they  did  not  wish  their  order  books  to  become 
overloaded.  Now  they  seem  to  be  advancing  prices 
because  enough  buyers  are  indifferent  to  prices 
to  keep  their  order  books  replenished  as  the 
present  heavy  shipments  are  made.  Export  sales 
are  not  particularly  heavy  but  it  appears  that  if 
domestic  buyers  should  drop  out  of  the  market 
foreign  buyers  would  take  all  the  tonnage  thus 
relinquished. 

Car  shortages  continue  in  evidence,  but  as  a 
rule  shipments  of  steel  products  have  been  made 
with  somewhat  more  facility  in  the  past  week 
than  formerly.  Box  cars  are  not  as  scarce  as 
flats  and  gondolas.  The  weather  has  been  excep- 
tionally favorable  for  the  season,  and  a  real  cold 
snap,  especially  if  accompanied  by  snow,  would 
probably  tie  up  the  railroads  and  cause  a  conges- 
tion of  material  at  mills  that  would  operate  to 
curtail  production. 

Pig  Iron — Sales  for  the  second  half  of  1917  are 
more  common,  and  quite  a  considerable  tonnage 
of  basic  is  now  under  cover  for  the  period,  the 
first  sales  having  been  at  $24,  valley.  There  is  no 
price  distinction  as  to  deliveries.  In  all  grades 
prices  show  a  sharp  advancing  tendency.  Besse- 
mer is  up  $1  and  foundry  $2.  We  quote:  Besse- 
mer. $31;  basic,  $2f>tfj27;  foundry  and  malleable. 
$27^28:  forge.  $2(5.50^27. 50.  fob.  valley  fur- 
naces.  95c.    higher  delivered   Pittsburgh. 

Iron  Ore — It  is  probable  that  sales  of  Lake 
Superior  iron  ore  for  the  season  of  1917  will  start 
tomorrow  or  next  day,  at  about  $1.30  advance 
from  1916  prices,  which  were  65  to  70c.  above 
those  for  1915  and  1914.  The  new  prices  would 
then  be:  Old  range  hessemer,  $5.75;  nonbessemer. 
$5;  Mesabi  bessemer,  $5.50:  nonbessemer,  $4.85, 
on  Lake  Erie  docks.  Late  last  week  large  char- 
tering of  vessels  for  1917  fixed  the  rate  at  $» 
net  to  the  vessels,  against  50c.  for  1916,  paving 
the  way  for  a  fixing  of  ore  prices. 

Steel— The  market,  as  far  as  quotable  at  all, 
is  about  $5  a  ton  higher,  at  about  $55  for  billets 
or  sheet  bars,  but  transactions  are  light,  there 
being  scarcely  any  steel  available.  Rods  are 
higher,  it  being  possible  to  obtain  from  $65  to  $70. 
Forging  billets  are  $70@75. 

Coke 

Connellsville— The  recent  large  buyers  of  spot 
furnace  coke  remain  out  of  the  market,  pursuing 
their  intention  of  not  paying  fancy  prices.  Scat- 
ten  d  inquiry  resulted  today  in  sales  of  small  lots 
al  $6.50  and  at  $7.  Contract  furnace  coke  is 
nominal,  last  contracts  being  at  about  $4.  Spot 
foundry  is  bringing  $9.50@10  and  contract  $5.50(5) 
6.50.     Cars  continue  scarce. 


Ferroalloys 


Ferromanganese — The  market  has  turned  strong 
and  the  shading  appears  to  be  over.  We  quote 
imported  on  contract  at  $164  and  domestic  on  con- 
tract at  $165,  with  prompt  at  $165. 

Chemicals 

NEW    YORK— Nov.    22 

The  general  market  continues  firm.  A  steady 
demand  continues  for  soda  ash  and  caustic  soda. 
The  explosive  acids  including  sulphuric  and  nitric 
are   firm    notwithstanding   increased   production. 

Arsenic— White  quoted  6@6%c.  per  lb.,  red 
arsenic,  55(5  60c.  per  lb.,  6c.  in  kegs  of  200  lb. 


Sulphur— Crude  quoted  $28.50@29  per  ton;  roll, 
$1.95@2.25  per  100   lb. 

Potassium     Carbonate — Quoted     at     $1  30(S  1  35 
oer  lb. 

Soda  Ash— Quoted  3@3%c.  per  11.    for  48%. 

Nitric  Acid— Quoted  $7.50@E  for  spot. 


STOCK  QUOTATIONS 


STOCK  QUOTATIONS— Continued 


N.  Y.  EXCH.t 


Alaska  Gold  M.  . 
Alaska  Juneau. . . 
AmSmA-Hef  .<o 
Am.  Sm.  «fc  Ref..  ] 
Am.  Sm.  Sec  ,  pf. 
Am.  Sm,  Sec.  pf. 


Chlno.     

Colo. Fuel  &  Iron 
Crucible     Steel 
I  >ome  Mines. . 


International  Nickel 
Kennecott 
Lackawanna  Steel. 
Miami  Copper 


( tularin  Min 

quicksilver 

ijuicksllver,  pf. . .  . 

Ray  Cun 

Kcpubllel  AS.com. 
Republic  I    &  S.  pf. 

siuss-sbefneld 

Teiuii'ssee  <  'upper 

r   s   Steel,  com    . 

U.  s.  steel,  pf 

I'tab  Copper. 
Va.  Iron  C,  &  C... 


N.   Y.   CURBt         Nov.  21 


Buffalo  Mines. .  .  . 
Butte  &  N.  Y.  .  . 
Butte  C.  &  Z 

<  'aledonla 

( 'an.  Cop.  Corpn 


Cerro  de  Pasco. 


Con    Nev  -Utah. 

<  'rystal  Cop 

First  Nat.  Cop. 


Granite 

llecla  Min    

llmve  sound 

Jerome  Verde  . 
Joplin  Ore  &  Spel 

Kerr  Lake 

Magma 

Majestic 


McKi!ilrV-I>ar-S; 
Mother  Lode  .  . 
Nevada  Hills  .  . 
N.  Y.  &  Hond 

Xipissing  Mines 


Standard  8.  L 

Stewart 

Success 

Tonopah 
Tonopah  Ex. 


Tribullion 
United  Zinc 
W'iiilc  Knob.  pf. 


SAN  FRAN.' 


Alta 

Andes 

Beat  &  Belcher 

Bullion 

Caledonia 

Challenge  con 
Confidence 
Cons.  Imperial 
Con    Virginia 
I  Sould  A  i  Jurrj 


No 


Pt 


<  rccldental 
Ophir, . 

( (vernian   

Savage         .    . 

Seg  Belcher 

Sierra  Nevada, 

Union  Con 

Utah  Con 

Belmont 

Jim  Butler 

Midway 
Mont. -Tonopah 
North  Star   ....... 

Rescue  Eula 

We.st  End  <  'mi 
Atlanta 
Booth.. 
C.O.D.  Con 

Comb    Frac      

1  •'Held    M  B 

D 'field  Daisy 

Jumbo  Extension 
Round  Mountain 
Sandstorm  Kendall 
Silver  Pick 

<  'entral  Eureka, 

Ariz   ( 'entral     . 
Big  Jim 

Lazy  Boy 

Nellie 

Tom  Reed       , 
United  Eastern.  .  .  . 
United  Western 


BOSTON  EXCH.*  Nov.  21        COLO.  SPRINGS  Nov.  21 


Adventure. 
Ahmeek. . 

Algonudi. 


<  'aluuiet  A-  llecla 


East  Butte. 
Franklin.  . . 
Granby. .  .  . 


Helvetia. . . . 

Indiana 

Island  Cr'k.  < 


Lake 

La  Salle 

Mason  Valley. , 

Mass 

Mayflower 
Michigan 
Mohawk  . 
New  Arcadian. 

New  Idria 

North  Butte 
North  Lake 

OJibway , 

Old  Colony...  . 
Old  Dominion. 

Osceola 

Quincy, 


Shattuck-Ariz. 

So.  Lake 

So.  Utah 

Superior. 


Superior  &  Bost. 


U    S,  Smelt'g.  pf 


Utah  Metal 

Victoria 

Winona 


BOSTON  CURB*  Nov.  21 


Alaska  Mines  <  !orp 
Bingham  Mines 
Boston  Ely. . . 
Boston  &  'Mont 
Butte  &  Lon'n  I>ev 


chief  con 

Cortez. ...... 

Crown  Reserve. 

1  >a  vis- Daly 

Eagle  t  Blue  Bel! 
Houghton  Copper 


Iron  Cap  Cop  ,  pf 
Mexican  Metals 


New    Baltic 

New  Cornelia 

ohio  Copper 

3] 

United  Verde  Ext 

41} 

SALT  LAKE* 

Vov.21 

ft. 


Big   Four 

Black  .lack 

Cardiff 

*  'olnradu  Mining 

crown  Point 

I  'aly-Judge 

Emma  Cop 
Empire  <  npper. 
Cold  Chain    . 
i  irand  <  'entral     . 
[run  Blossom      .  . 
Lower  Mammoth 

May  I  >ay ., 

'  N'oliongo 

Prince  Con. 

Seven  Troughs  , 
Silver-King  <  'oal' 
Silver  King  Con 

Sioux  Con 

So.  Heda 
Uncle  Sum 
\\  ilbert 
Yankee 


J..01 
1  35 
I   04 


TORONTO* 


Bailey 

Beaver  Cun 

<  'bambers  Ferland 

I  'ollKtL'aS    .  .  . 

La  Rose 

Peterson  Lake 
Hight  of  Way 
Seneca  Superior 
T.  &  Hudson  Bav 

Tcrniskannng 

\\  ni  kuifer-Lor.  .  , . 

Dome  Ex  ten 

Dome  Lake  

Foley  O'Brien 

Ibillim-er 

Jupiter 

Meintyre 

Newray 

Porcu.  Crown. ... 

Vipond   

West  Dome 


II  Paso 

Findlay 

( ioid  Sovereign 
Golden  Cycle      . 


Granite 
Isabella 
Mary  Mc Kinney. 


Alaska  Mexican 
Alaska  Tre'dwell 
Burma  Corp. ., 


Orovllle 

Santa     Gert'dis 

Tomboy 


0  13 
0  10 
0  10 


*  Bid  prices,     t  Closing  prices.     J  Last  Quotations. 
MONTHLY  AVERAGE   PRICES  OF  METALS 


Sliver 

New  York 

London 

.1914 

1915 

1916 

1914 

1915 

1916 

January,  ,  , . 
February.... 
March, 
April 

June 

July 

August 

Seplrinl.er 
October  .    . 
November. . 
Dec 

56  572 

.-,7  7,oo 
5s  in, 7 
5s  .-.in 

7,s    175 
7.1'.    171 
7.1   1,7s 
7.4   :il4 
53   -"in 
7,11   1,7,4 
19   IN2 
49  375 

7. 1    M  I 

IS  S.V, 
4.S  477 
7.1)  241 
7.11  27.11 
49  917. 
49  (134 
47  7.19 
47  103 
4S    08(1 

19  385 
51  714 
54   971 

7,11    777, 
7,1,    77.7, 
7,7    9.17, 
1,4    417, 
74    209 
117.    1124 
1,2    9411 
00    (18.3 
US    7,17, 
117    S55 

21,   553 

2i,   7,7:1 
21;   7ss 
211    97.S 
2(1    704 
27,    94s 
27,    219 
27,    979 
24    21,11 
2.1    199 
22    7li:l 
22    90(1 

22    7.'ll 

22  77,.! 

23  70S 
2:i    709 
2:i    7,711 
2.1    21,7 
22    7,97 

22  7SO 

23  7,91 
2:1    1127 
27,   094 
2(1    373 

20    91,(1 
2(1   '177, 
2  7    7,97 

30  002 
35    477 

31  000 
3(1   

31  498 

32  7.S4 
32   361 

Year 

49   r.sl 

25  314 

23    1,77, 

New  York  quotations  cents  per  ounce  troy,  fine  sliver; 
-\  sterling  silver.  0.925  fine. 


London,  pence  per  < 


New  York 

1.0 

nl.ili 

Electrolytic 

Standard 

1  :ler(n>lvttc 

1915 

1916 

1915 

1916 

1915 

1916 

Jan 

13  1.41 

24    (Ills 

0(1    77.11 

88    OS3 

Feb     .  . 

14    3114 

20    4  10 

6.1    4.14 

102    007 

14    7S7 

20    3111 

0(1    15" 

1117    714 

April 

27    S97, 

77,   1190 

124    319 

May 

18.506 

2S    1125 

77  mm 

135    457 

152    7,22 

June. .   . 

19  477  26.601  S2    574 

1  12    432 

95    333 

1.17   47,5 

Is    7'",  J.i    si',7,  ,.;    Ill  1 

95    119 

91     1119 

127,   7,110 

Aug. 

1111    2S3 

S2    333 

Sept.. 

17     .112  20    S7.7.  OS   915 

1  13    9(15 

85    27,(1 

1.14   1171 

Oct 

17    (ISO  27    193  72    CI II 

122    750 

SS    OOII 

18  627 77.744 

Dec. . . . 

20.133| |80.773 

100    43(1 

>  ear  . 

17.2751 172.532 

New  York 

1 nndon 

Tin 

1915 

1916 

1915 

I9M1 

January 

February   

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

31    - 

.17   415 
48    420 
47   884 

38  790 
40  2.SS 

37  423 
.14    3S9 
33    127, 
33   lis 

39  22  1 

38  779 

41  825 
42.717 
511   741 
51    2.10 
49    125 

42  231 
38    51(1 
38    51,7, 
38    .830 
41.241 

150    550 
170   927, 

150  141 

166  227, 
162    677, 

167  0.(0 
107    ll.sn 

151  44(1 
17,2    025 
151    57.4 
167    6711 
167  000 

177.   54.8 
181     107 
193    609 
199    730 
190    511 
179    460 
10.8    357 
169    S70 
171    345 
179  307 

Av.  year 

.18    590 

163    9611 

New  York 

St.  Louis 

London 

Lead 

1915 

1916 

1915 

1916 

1915 

1916 

January 
February.... 
March  .    . 

April 

May 

June 

July 

August 

September.. 
October. . .  . 
November.. 
December. 

3   729 

3  827 

4  053 
4    221 

4  274 
7.   932 

5  07,9 
4    050 
4    010 

4  6110 

5  17,5 
5.355 

4  673 

5.921 
0    240 
7    136 
7.63(1 
7    403 
6    936 
11    352 
6  244 
6.810 
7.000 

3 .  548 
3    718 

3  997 
4.142 

4  182 

5  830 
5    7,31 
4    520 
4    490 

4  499 

5  078 
7.    260 

4  567 

7,    820 
0    164 
7    375 
7    655 
7    332 
0   749 
0    185 

O    IISS 
0    690 
6.898 

1.8    000 

19  122 
21     883 
21    094 

20  347 
27,    170 
24    611 

21  946 
23    151 
23    994 
26   278 
2.8   .807 

31    167 

31  98.8 
34    440 
3  1    368 

32  007 
31    01  1 

28  137 

29  734 

30  780 
30.716 

Year 

22.917 

Spelter 

Now  York 

si    Louis 

London 

1915 

1916 

1915 

1916 

1915 

1910 

Jan 

0   380 

16   915 

6.211 

16.745 

.10  844 

s    436 

IS   420 

8   255 

Is    200 

Mar 

.8   541 

10    SIC 

8   30(1 

10    076 

44    141 

April 

111   01" 

10    097, 

9     S3, 

16    525 

May 

14    7.81 

14   270 

14    OKI 

14     1(16 

08    Hill 

94   217 

June 

21    208 

11    752 

2  1    038 

11    582 

July 

I'l   020 

8   925 

IS    850 

8    755 

97    2511 

Aug 

12    781 

8    7311 

12    611 

8   56(1 

67    786 

Scpl 

13    4411 

.8   (Kill 

13   "7(1 

.8    S20 

Oct 

12    soil 

9.S29 

12    7.90 

9.659 

06    530 

Nov 

15   902 

15    792 

Dec 

15  391 

15  221 

so    llli, 

Year... 

13   230 

13  054 

'  67.553 

No    7 

Pig  Iron. 
Pitts 

Bessemerl 

Basic! 

Foundry 

1915 

1916 

1915 

1916 

1915 

1916 

January  .    . 

si 4  59 

■1    hi, 

S13   45 

SIS    78 

813   911 

February.... 

14    55 

21     10 

13    15 

18   93 

I.'.   90 

19    51 

14   55 

21.81 

13   45 

19    2(1 

13  95 

April 

14   55 

21    65 

13   45 

1.8   95 

13   95 

19   45 

May. ..... 

14.61 

21    7.8 

1:1    CO 

19    11 

13   83 

19  58 

June 

14.70 

21    95 

1 .1    07 

18  95 

13    77 

July 

14.94 

21    97, 

1.1    0  1 

18.95 

13    OS 

August 

10  01 

21    95 

15.31 

is    C5 

11    75 

19.25 

s,. pi, .(iil... r 

10  SO 

22    8.8 

15   95 

19    58 

October. ..  . 

16  95 

24.61 

15   96 

21.26 

November. . 

17   57 

December. . 

I'l    97 

IS  44 

IS  95 

Year 

$15.82 

8  1   1     70 

811    '15 

t  As  reported  by  w.  P.  Snyder  4  Co. 
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•edliiimLeinitor^  Magimesitte  Deposit! 


I'.v  Leroy  A.  Palmer* 


SYNOPSIS— Deposit  operated  by  ?       er  Co., 

near  Bissell,  Calif.,  is  the  only  one  in  United  Stati  -■ 
of  known  sedimentary  origin.  Il  is  worked  by 
opencut  and  by  underground  stoping,  prina 
by  undercutting  with  picks,  very  little  powder 
being  used.  In  surface  work,  including  stripping, 
25   nun   mi, I   1 .'   ten, ii<  product    daily    'f5   tons   •>( 

.^lii/ijiiiiil  product   with    less   limn    I  0  mnl 

lime.     Product  is  graded  according  In  impurities 
and  shipped  in  /."-    [ngeles  for  calcining. 

The  (inly  commercial  magnesite  deposil  oi  sedimentary 
origin,  known  to  exist  in  the  United  Stales,  is  situated 
I   mi.  north  of  Bissell.  Calif..1  a  small  station   11  mi.  easl 


..-Hiv, |  section  "i  -i  in. 
-i\  of  which  are  ma  rj  ing  from  3  to  i 

in  tin. I 

The  origin  of  the  deposil  is  not  fully  understoo 
his  repori  on  il   Hoyl   8    G  ances  the  theoi 

this  region  was  once  a  lake  basin  contaii  high 

onate.     Springs  and   stn  ining 

'-Him   sulphate   in   solution   drained   into   I 
resulting  in  a   reaction   by  which   magnesium  carbonate 
and   sodium  sulphate  were  formed  and   the   magnesium 
nate  precipitated. 
Following  i  on  and   faulting  of  the  various 

strata  of  the  magnesite  set  erlaid 

unconformably  by  a  more  recent  deposit  of  a  few  :■■ 
sand  and  gravel,  il  "overburden"  shown 


Anticline  on   fauli   line 
VIEWS    OF    SEDIMENTARY    MAGNESITE    BEDS    NEAR    BISSELL.    CALIF. 


of  Mojave  on  the  main  line  of  the  Atchison,  Topi 
Santa  Fe  Ii  R.     It  is  operated  by  the  Res   P 
Los   Angeles,    Calif.      All    other   d(  Ins   mineral 

which  have  heretofore   been  exploited  to  any  extent   arc 
Buch  as  have  been   formed  by  the  alteration  of   ig 
rocks  of  high   magnesia  content,  such  as  the  olivines  or 
pyroxenes,  by  whirl,  alteration   magnesite,  serpenl  i 
some  allied  rock  is  u  lueed. 

The  Bissell  deposil  consists  of  a  sine-  of  interstratified 
beds  showing    magni  site,  i  lay,  sandstoi  i 
more  or  less  magnesian  in  character  and  presumablj  i 
same  series  as  certain  massive  limestones  which  oul 


•Mining  engineer.    512   Custon 
•Located  in  Kern  County,   in  ' 
Gino  Meridian  and  Base-Line. 


House,   San   Francise 
111   N.    R.    11    W.,    San    i 


in  the  illustratioi        8         .  lent  to  the  formation  of  the 
sedimentary  beds,  thej  hrusl 

,,!'  almost  due  east-wesl   striki       This 
in  highly  folding  and 
panied  by  many  minoi 

(vw  inches  to  thr< -  four 

md  vary  gn 
to   l-V  :  bul 

that  they  are  much  flat 
fauli 

The  faultii 
the  si 

with  a  maximum  ■  '  ft 
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In  the  87-in.  section  referred  to.  there  is  a  total  thick- 
ness of  55  in.  of  magnesite,  but  tins  is  exceptional.  Tak- 
ing the  deposit  as  a  whole  and  allowing  for  the  overburden, 
there  is  a  proportion  of  six  or  seven  parts  of  waste  to  one 
of  ore.  Mosl  of  the  ore  so  far  extracted  has  been  from 
the  cut  in  which  the  magnesite  seams  vary  in  thickness 
from  2  to  18  in.,  the  average  being  from  •">  to  5  in.  The 
overburden  has  a  maximum  thickness  of  (i  ft.  and  is 
loosened  by  plows  and  removed  by  scrapers,  leaving  the 
magnesite  and  associated  strata  exposed.  By  these  means 
<A  to  25  cu.yd.  nf  overburden  is  removed  by  each  team 
per  day.  the  amount  varying  according  to  the  length  of 
die  haul  to  the  dump. 

With  the  overburden  stripped,  the  deposit  is  opened  by 
benches;  working  both  ways  from  the  fault-plane  on  the 
opposed  dips.  The  height  of  the  benches  is  varied  from 
lo  to  20  ft.,  as  convenient,  and  they  are  carried  back 
about  15  ft.  horizontally.     Powder  is  used  very  sparingly, 


and  waste  must  lie  handled  with  care  to  insure  a  clean 
shipping  product.  As  stated,  dips  in'  the  cut  vary  from 
25  to  15°.,  and  the  amount  mined  per  man  will  vary  with 
the  dip.  On  the  sleeper  slopes,  where  the  rock  slide- 
easily,  one  man  can  bring  down  as  much  as  25  or  30  tons 
of  ore  and  waste  per  day.  The  proportion  of  this  that  can 
he  accounted  for  as  ore  will  of  course  vary  with  the  com- 
position of  the  section  being  mined.  Including  stripping. 
mining  and  cleaning  the  magnesite  on  both  sides,  25  men 
and  1'.'  teams  produce  45  tons  of  shipping  product  per 
day  ;  so  that,  considering  the  thin  seams,  the  frequent  tiat 
dips,  the  careful  breaking  and  handling  necessary,  the 
method  is  not  so  expensive  as  it  might  seem. 

In  order  to  reach  those  seams  lying  too  deep  for  openeut 
work  a  lxl-1't.  shaft  (with  a  gasoline  hoist)  has  been  sunk 
to  a  depth  of  100  ft.,  at  which  point  it  meets  an  incline 
185  ft.  long  with  an  average  pitch  of  23°.  About  550  ft.  of 
drifting  and  erosscutting  has  been  done  from  the  shaft,  and 
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as  it  is  desirable  to  avoid  the  mixing  of  waste  and  ore  as 
much  as  possible.  The  work  is  carried  on  by  undercutting. 
somewhat  on  the  order  of  eoal  mining,  which  can  be 
accomplished  in  the  softer  strata  by  the  use  of  a  pick  alone. 
The  cut  is  carried  under  the  waste  until  a  seam  of  good 
magnesite  is  reached.  The  waste  above  the  undercut  is 
then  broken  by  working  upward  and  picking  as  much  as 
possible,  pulled  down  and  wheeled  out  of  the  way.  leaving 
i he  seam  of  magnesite  exposed. 

The  magnesite  is  usually  found  covered  by  a  seam  of 
magnesian  clay,  thin  hut  such  as  materially  to  detract 
from  its  quality.  This  is  scraped  off  by  hand,  a  broad- 
pointed  pick  resembling  a  small  adze  being  used  for  the 
purpose.  The  magnesite  seam  is  then  undercut,  picked 
down  and  the  underside  cleaned  of  clay;  after  which  it  is 
ready  for  shipment. 

This  would  perhaps  appear  to  be  a  crude  and  expensive 
svstem  of  mining,  but    is   necessary;  as  both  overburden 


at  one  point  a  stope  of  considerable  size  was  opened,  by 
square-setting,  where  there  were  several  thick  seams  close 
together.  It  was  decided,  however,  that  any  method 
involving  the  permanent  use  of  timber  was  too  expensive 
for  this  deposit,  and  a  modified  room-and-pillar  system 
is  being  installed.  The  method  to  be  followed  is  to  put  up 
cribbed  raises  from  the  main  drift  and  open  rooms  along 
the  seams,  both  to  the  rise  and  to  the  dip.  All  rock,  both 
ore  and  waste,  will  he  brought  down  by  stripping  overhead. 
The  rooms  are  to  he  supported  by  light  timbering,  consist- 
ing of  posts  and  headboards,  and  will  he  packed  with 
waste.  Surplus  waste  and  ore  will  he  dropped  down  the 
raises  and  hoisted. 

The  system  tentatively  adopted  is  to  drive  rooms  oil  ft. 
wide  with  pillars  of  8  to  in  ft.  The  timbers  used  will  be 
recovered,  hut  it  does  not  appear  that  any  means  can  he 
devised  for  robbing  the  pillars.  If  the  magnesite  seams 
were  thicker,  so  that  the  ore  could  be  quickly  removed,  this 


December  2,   1916 
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mi-Ill  be  ai iplighed  and  the  roi  to  cave  :  bul 

n  ith   the  small   propoi  tii  thai  can  I 

,iikI   the  weak   nature  of  the  aci  on  trata,   il   is 

probable  thai  from  the  standpoint  of  safety  and  ecoi i\ 

il  will  be  ad\  isable  to  lose  the  pillars. 

The  producl  of  the  mine  is  shipped  to  Lo     Vngeli 
calcining.      Ii    is    graded    according    to    the    impuritii 


1  ■■ t    as     tO     till  :      llOUSO 

authoriti 

1 

of   10* ,    of  the  duty,  vvhi 


SHAFT    AND   ORE    BIN   OF    REX    PLASTER   CO     MAGNESITE 
MINE    NEAB     BISSELL,     CALIF 

present,  of  which  lime  and  silica  are  the  mos1  important. 

The  lowest  conimci  i  ial  grade  i table  musl  contain  not 

more  than   11'.    Si02  and  no1  more  than  '■'<'.    CaO,  after 
calcination. 

Acknowledgment   is  due   P.  A.  Wickham,  superintei  d 
cni.  for  assistance  in  gathering  these  data. 


Clhal©  Copper  Tax 

A  project  has  recently  been   presented   to  the  Chilean 

Congress  by  Sef Arturo  I'nit  and  Guiller Suber 

caseaux   for  the  taxing  of  copper  bars  and  copper  min 

erals  exported   fr Chile,  according  to  the   U     '   ( 

Leader,  Sept.   14.  1916.     At   presenl   tliis  metal  pays  no 
duty. 

The  projected  decree  states  thai  copper  bars  and  copper 
ores  will  pay  an  exporl  taa  of  I  (/2'  i  :"'  valorem,  when 
the  price  of  copper  in  London  or  W«  'i  ork  flu  tuati 
between  £60  and  £65  per  metric  ton.  When  the  price 
t!u,  turates  between  £65  aud  £80,  it  will  pay  the  be 
mentioned  duty  plus  Hi',  on  the  difference  between  'J''.:, 
and  the  total  value.  When  the  price  fluctuates  between 
£80  and  f  1 00.  ii  will  pa)  the  taxes  mentioned  plus  l-V, 
,,n  the  difference  between  £80  and  the  total  value.  When 
the  value  exceeds  £100  per  metric  ton  a  tax  of  '.'"'. 
will  be  imposed  on  the  amounl  ah.ee  the  £100.  4  hi* 
apparently  mean-  that  copper,  say,  ai  £1  10  per  ton 
would  pay  l'v,  on  the  first  E65,  Pi',  on  the  nexl  £15, 
l.v,   on  the  uexi  £20  and  -.'o',   ..ii  the  remaining  £10, 

Article  2  states  that  for  determining  the  value  of  the 
bars  and   ores,  the  presidenl  epublic  will    fix   a 

tariff  in  accordance  with  the  scale  used  in  commere 
the  sale  and  purchase  of  the  same  prod 

Borates,  either  in  a  raw  state  or  calc d,  are  to  pay  a 

fiscal  tax  of  .me  peso  gold  of  L8d.  peT  LOO  kg. 

At  the  end  of  two  years  counting  from  the  promulgi 

of  this  law.  they  are  to  pay    L5  pesos  3d.   per 

metric  ton. 

Article    1    states   that    exporters   of    minerals    will    be 
obliged  to  declare  tl  -       rade  of  their  shipments, 

producing  the  assay  certificates  if  they  are  the  producers, 
or  the  bills  ol  sale" if  they  are  the  buyers. 


&gg  Reffrsactloipy  Fairelbtriclfe* 

Tests  should  be  made  oi 
not    on  i  i    Ik' 

condm 
those    in   co  .  mple,    the    i 

■ 
C.   is 

other  .1  H  he  h  to 

The   followii  with 

, me  to   bricks  to 

■ 

51 
I  M  ['  VI   I .    Ala;  VSION     VXD    " 

Before  makin 

1       I  hour  and    ki 

A   -ii  el  ball  o 

the  end  of  the  brick  from  a  In 
of  2  in.,  h\    I  in.,  and  so  mi.  until  the  brii  k  shows  n 

ue  inch  or  more  from  the  point  ol  i  ontai  t. 
The  ii  tween   two  vertical   ai  i 

may  travel   lri'(4\    with   nol   more  than 
1  i    in.  i  Icarancc.     The  end-  of   the   b  ;  round 

parallel    and    al     i  ighl    ailgli  *  I 

brick  is  sup])orted  i  _\  15x12  in. 

To  make  the  abrasion  test,  the  brick  is  heated  slowly  to 
1,350    ('..  and  kepi  at  thai  temperature  for  three  In 
One   end    is  then  a    constanl 

10  lb.  p.r  sq.in.  for  exactly    ;  rtieal 

orundum   wheel   of    18   in.  ilia ter  with   2-in. 

grij    16,  -rade  .1.  revolving  a1   a  surface  .-peel  <.t'   1,640 

ft.    per    min.      T 

measure    of    tin 

results  when  both  ends  are  tested. 

To  make  the  spalling  test,  the  brick  i-  drii 
weighed  and  placed  in  the  doorway  or  wall  of  a  furnace 
-.,  thai  on  lunir  to  a  < 

of    i,:}50     ('..   this  end   being   tlu-h   with   the  wall.     The 
brick   i-  then  plunged   to  a  depth  of   I   in.  in  two  gallons 
of  wiii.r  for  three  minutes.     After  heating  a 
jn    this    wa;  -   the   bricks   are   dried    ai    1""      ' 

for   al    lea-l    five    hours,   all    particle-    thai    can    be   • 
broken   off  with   the   fingers   are    removed,  and    the  brick- 
are    leweighed.      The    percenl  -:,t    of 
the  brick  is  regarded  a-  a  measure  of  the  spalling.     This 
;,  -i    i-  applii  able  i»nly    to   firci  la; 

OIXG.   COMI'IIKSSIOX     VXD  CtUA 

In   making  the  sli 
to  confine  the  slag  was  unsal 

ssary   to  drill   a  circular  cavity  of  ■.'' . 
and    l  '.,    in.    .hep   at    the   -ides,    m    the   brick.    I 

-    of    the    drill    in. 
brick    is   heated    to    I.: 
n-me-h  sic 

rpta   from   a    papei 
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heating  is  continued  for  two  hours.  The  brick  is  allowed 
tn  cool  and  is  thru  sawn  through  the  renter  of  the  drilled 
cavity  by  means  of  a  carborundum  wheel  i/8  in.  thick. 
grit  16.  The  area  penetrated  by  the  slay  is  measured 
with  a  planimeter. 

For  making  the  compression  test,  the  brick  is  heated 
slowly  at  1,350°  C.  and  is  then  maintained  at  that 
temperature  for  three  hours;  it  is  removed  from  the 
furnace,  and  a  2'.j-in.  steel  ball  forced  into  it  by  means 
ill'  a  weighted  lever  of  the  second  order  consisting 
nl  a  I  -in.  I-beam  10  ft.  long.  The  brick  is  placed  6  in. 
from  the  fulcrum,  and  a  spherical  depression  in  the  beam 
marks  the  location  of  the  ball.  The  lever  alone  applies 
;i  pressure  of  850  lb.  on  the  ball,  and  sand  is  run  into 
a  bucket  at  the  end  of  the  lever  at  the  rate  of  25  lb. 
per  second  so  as  to  produce  a  total  load  of  1,600  lb.  on 
the  ball.  After  five  minutes  the  pressure  is  released,  the 
brick  removed  and  allowed  to  cool.  The  depth  of  the 
impression  is  measured  with  a  micrometer  gage  when 
the  brick  is  cold. 

Apparent  specific  gravity  is  determined  by  weighing 
and  measuring  the  brick,  and  not  by  suspension  in  water. 
It  depends  partly  on  the  percentage  of  moisture  in  the 
material  used  for  making  the  bricks,  and  on  the  pressure 
employed  in  shaping  them.  Power-pressing  up  to  1,500 
II).  per  sq-in.  improves  the  quality  of  fireclay  bricks. 

Expansion,  contraction  and  fusibility  are  determined 
by  the  usual  methods. 


A  recent  consular  report  from  Peru  says  that  the  high 
prices  prevailing  have  caused  much  interest  in  the  work- 
ing of  jiroperties  containing  ores  of  tungsten  and  other 
rare  metals.  Prior  to  1910  no  tungsten  was  exported  from 
Peru.  In  that  year  12  tons  was  shipped.  The  demand 
has  rapidly  grown  until  at  present  there  are  shipment-; 
of  about  345  tons  a  year,  mostly  to  the  United  States 
and  England.  During  the  first  three  months  of  1916 
about  70  tons  of  concentrates,  running  from  5s  to  :,(',', 
W03,  was  exported  from  the  consular  district  of  Salaverry, 
and  it  is  not  improbable  should  the  demand  continue  and 
high  prices  prevail,  that  this  quantity  will  he  increased. 

Tungsten  was  first  discovered  associated  with  gold  in 
a  mine  in  Lireay,  Ayaeucho,  and  later  on  in  considerable 
quantities  in  the  mountain  region  of  Pelagatos,  in  the 
province  of  Santiago  de  Chuco,  where  there  exist  toda\ 
three  or  four  valuable  mines.  The  mineral  found  in 
Lireay  is  tungstate  of  iron  and  manganese,  and  that  found 
in  the  north  is  principally  hubnerite  (tungstate  of  man- 
ganese). The  rapid  increase  in  the  utilization  of  this 
mineral  in  the  manufai  ture  of  war  material  and  tools  has 
given  it  an  enormous  value  at  the  presenl  time.  The  pro- 
duction for  1916,  should  the  war  continue,  will  probably 
be  at  least  5ik,  higher  than  for  the  preceding  year.  The 
French  government  is  at  present  manifesting  interest  in 
these  mmes.  Recently  Colonel  Dogny,  of  the  French 
Army,  visited  the  tungsten-producing  regions  of  Peru 
in  the  interest  of  the  factories  of  Creusot,  helonging  to 
Schneider  &  Co.,  France.  In  December,  L915,  there  were 
rumors  to  the  effect  that  large  deposits  of  tungsten  were 
discovered  in  the  Puno  region,  and  samples  submitted 
to  the  engineers  at  Lima  proved  it  to  lie  wolframite  of 
good  quality.  Nearly  all  the  tungsten  exported  at  the 
present  time  is  shipped  to  the  United  States. 


The  three  principal  mines  are  owned  by  Peruvians  who 
have  at  present  a  contract  for  a  few  months  with  a  Ger- 
man house  of  Lima,  which  firm  ships  this  ore  largely  to  a 
hanking  firm  of  New  York. 

Tlhie  Mnnaeravll  Psmdltmcftiioia  <o£ 

Sp-miia  f©S'  119)115 
In  Revista  Minera  of  Sept.  '.'I.  1916,  the  Consejo  de 
Mineria  (Department  of  Mines)  is  congratulated  for 
making  public  at  an  early  date  the  statistical  report  on 
mining  and  metallurgy  of  Spain  for  1915.  With  the 
exception  of  some  of  the  nonmetallic  products  of  lesser 
importance,  the  mineral  production  for  1915  is  tabulated 
here,  the  items  being  rearranged  in  the  order  of  the  value 
of  the  total  output  of  each  substance,  at  the  mine  where 
produced. 

Metric  Tons 
4,135,919.000 


Substance 

Bituminous  coal 

Lead  (ore) 

Iron  (ore) 

Iron  pyrite  (cupriferous)  . 
Iron  pyrite 

ZinC   lore) 

Anthracite  coal 

Mercury  (presumably  ore) 

Lignite 

Copper  (ore) 

Salt 

Manganese  (ore) 

Tungsten  (presumably  concentrates) . 

Argentiferous  lead  (presumably  ore)  .  . 

Sulphur  (presumably  crude  rock) 

Copper  pyrites 

Tin  (presumably  concentrates) 

Silver  (presumably  selected  ore) 

Barytes 

Asphalt 

Antimony  (presumably  ore) 

Bismuth  (presumably  icentrates)  .  . 

Kaolin 

Wulfenite  (presumably  concentrates) 
Fluorspar 


Magnesite . 
Graphite. . 


285,265.796 
5.617,839.000 
1.464,349.716 

730,568.000 

81,921.851 

222,621.000 

20,717.000 

328.213.000 

23.067.871 

305.035.000 

14.328000 

511  300 

2,934.639 

28,937  000 

2.001.430 

102.400 

210  398 

4,218  000 

4.521.000 

300.000 

16.805 

4,700.000 

26.000 

370.000 

39.000 

1.400.000 

30000 


Jolhsn  Fs»Ste   Medial   FceseEatsitlnoEt) 

The  John  Fritz  Medal,  awarded  to  Dr.  Elihu  Thomson 
in  January,  l!)l(i.  will  he  presented  at  a  meeting  to  lie  held 
in  Boston,  Dec.  8,  1916.  The  presentation  will  take  place 
in  the  Central  Lecture  Hall  of  the  new  buildings  of  the 
Massachusetts  Institute  of  Technology.  The  members 
of  the  four  national  engineering  societies  and  others  inter- 
ested, including  ladies,  are  invited  to  be  present. 

The  John  Fritz  Medal  is  awarded  from  time  to  time  for 
notable  scientific  or  industrial  achievement  and  was  pro- 
vided for  in  a  fund  subscribed  in  memory  of  the  great 
engineering  pioneer,  John  Fritz.  The  award  is  made  by 
a  permanent  board  composed  of  four  members  from  each 
of  the  four  national  engineering  societies.  Dr.  Thomson 
was  awarded  the  medal  "for  achievements  in  electrical 
inventions,  in  electrical  engineering,  in  industrial  develop- 
ment and  in  scientific  research." 

Dinloiunceou.s  l.jirtli.  which  is  made  up  of  remains  of  min: 
ute  aquatic  plants,  is  a  light  earthy  material  resembling  chalk 
or  clay.  The  hardness,  the  minute  size  and  the  angular  shape 
of  its  grains  make  it  an  excellent  metal-polishing  agent,  and 
heretofore  it  has  been  largely  used  as  an  abrasive  in  the 
form  of  polishing  powders  and  scouring  soaps.  Of  late,  how- 
ever, according  to  the  United  States  Geological  Survey,  the 
uses  of  diatomaceous  earth  have  been  considerably  extended. 
It  is  used  by  sugar  refiners  for  filtering  or  clarifying;  as  an 
insulating  packing  material  for  safes,  steam  pipes  and  boil- 
ers: and  as  a  fireproof  building  material.  In  the  United  States 
it  is  used  in  the  manufacture  of  records  for  talking  machines. 
In  Europe  it  has  been  used  in  preparing  artificial  fertilizers 
and  in  the  manufacture  of  water  glass,  cements,  artificial 
stone,  paper,  sealing  wax,  fireworks,  papier-mache)  and  other 
articles.  A  total  of  4,593  tons  of  diatomaceous  earth  was  pro- 
duced  and   sold   in   the  United   States   in   1915. 
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SI  NOPSIS — Formulas  <"  on    given 

fur  the  valuation  of  bedded  mineral  deposits,  based 
uii  our  of  four  possible  conditions,  ■   myi- 

(77//  in  being  used;  (b)  mineral  not  In  be  used  for 
a  year;  (c)  mineral  being  used  <in<!  land  has  sur- 
face value;  (il)  mineral  nut  being  used,  laml  hav- 
ing surface  value. 

The  value  of  a  mineral  deposit  is  usually  determined 
more  or  less  by  the  law  of  supply  ami  demand  01  bj 
the  judgment  of  one  or  more  parties.  At  times  when 
a  company  has  needed  a  particular  piece  "f  land  to  keep 
its  business  in  operation,  the  seller  has  demanded  a  price 
that  was  limited  only  by  his  judgment  of  the  willingness 
and  ability  of  the  company  in  pay  it.  The  object  of  this 
article  is  to  furnish  the  operators  of  any  mineral  deposit 
a  basis  on  which  to  figure  the  value  of  the  deposit  when 
buying  or  selling  or  when  figuring  the  value  of  their  own 
holdings  for  accounting  purposes. 

There  are  four  basic  conditions  affecting  the  value  "i 
land  containing  a  mineral  deposit,  each  one  being  repre- 
sented by  an  algebraic  formula.     When  the   mineral  is 
being  used,  the  following   formula   is  applicable: 
_        2BCD 

2  +  E  +  EF  K  ' 

When  the  mineral  is  not  being  used  and  its  use  will  not 
begin  this  year,  use  the  following   formula: 
2BCD 


Q 


(2) 


(1  +  EH)(i  +  E  +  EF) 
"When  the  mineral  is  being  used  and  the  surface  land 
has  a   value  for  farming  or  other  purpose,   use  the  fol- 
lowing formula  for  the  surface-land  value: 

(BKE){F  +  1) 


J  = 


(3) 


■i  +  E  +  EF 

When  the  mineral  is  not  being  used  and  its  use  will 
not  begin  this  year,  and  when  the  surface  land  has  a  value 
for  farming  or  other  purpose,  use  the  following  formula 
for  the  surface-land   value: 


L  = 


(BKE)(F  +  1) 


+ 


BE  EH 


(4) 


(2  +  E  +  /■;/•') m  +  EH)      1  f  EH 

Evidently  when  it  i-  desired  to  find  the  total  value  of 
the   land    which    has   a    surt  I  ns    the 

mineral  deposit,  we  must   ad  I    and    '-'   or  J 

and  /,.  as  (he  case  may  he 
In  all  these  formulas, 

A  =  Present   value  of  the  mineral   deposil    if  now 

being  used  or  if  its  use  will  In-  started  in  the 

present  year : 

B  =  Number  of  acres  underlaid  with  the  mineral: 

0  =  Average  tonnage  per  acre  estimated  from  the 

average  depth  of  the  d 
D  =  The  advantageous  price   per  ton    (this  is  the 
price  per  ton  that  the  mineral  is  worth  and 
must  be  figured  as  a  decimal   of  a  dollar)  ; 

•Terra  Cotta  Tile  Co.,  Ottawa.  Til. 


/.'       Interesl  due  "i,  invest 
ii  niii-t  In-  entert  ■ 

F  =  Numb 

a  unit.. nil  rate,  « lie  h 

G  =  Presenl  value  of  tin'  d< 

used  and  if  its  use  will  not  be  started  in  the 
presenl  year; 

H  =  Number  it  will 

lie  idle  m'  the  uumbei 

before  the  contii  I  ■  >!>  of  mining  tin- 

mineral  will  be  Btarted  (when  the  term  repre- 
sented by  //  i-  concluded,  tie-  term  repre- 
sent© 

J  =  Surface-land  value  when  used  fur  farm 

other  |'H 1 pose  "ii  a  piece  of  land  i  ontaining  a 
mineral  deposit  that  i-  being  used  or  will  be 
used  this  yeai  <-/  represents  the  9urface-iand 
value  when  .1  represents  tin  value  of  tin-  min- 
eral deposil 

K  =  Surface-land  value  per  acre  for  fanning  <>r  other 
purpose  if  undisturbi  d  operations  ; 

L  =  Surface-land  value  when  used  for  farming  or 

other   purpose  on   a    pi f   land    which   inn- 
tains  a  mineral  deposit  that  i-  not  being  mined 
ami  that  will  nol  l"1  mined  this  year  ( /. 
-cut-  the  surface-land   value  when   0 

■ 
Formulas  (li  and   (2)  an-  based  on  the  fad  that  if 
then    should  be  deposited   in  a  -inking  fund 
an  amount  equal  to  the  value  of  D  in  eai  h  inst  ini  e  mul- 
tiplied by  tin'  tonnage  taken  out,  the  sinking  fund  at  tin' 
end  of  the  trim  i  by  /•'  would  be  large  enough 

in  repay  the  total  value  represented  b\  the  formulas 

the  value  of  the  mineral  remaining  unused 
each  year. 

Ml)  ni"  based  on  'In-  same  princi- 
ple  except  that  the  amount  supposed  t.  ted  in 

the  sinking  fund  nulti- 

plied  by  the  value  of  the  surface  land  undisturbed  b 

□  i  operatioi  - 
land   undisturbed    i-   to  he   found    by   dividing 
inal  value  a-  found  by  the  formulas  b\  the  original  num- 
ber of  - 

The  Dbtbrmin  ition  oi  "D" 
The  surface-land   value-  a-   found    l>\    these   formulas 
are  based  oi  imption  that   wh< 

ai  e  land  will  he  rendered  unl  I 
further   use.     In   the 
would  lmt  be  disturbed  or  where  th  '  any 

later 

red  by  addii 
land  a-  determined  bj 

mineral  inula-   (  1  i 

in  our  formulas.  :"-'of 

w  much  ic 

miner: 
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All  natural  but  very  few  artificial  conditions  have  an 
effect  on  the  value  of  D.  Of  course,  marketing  price, 
depth  of  vein,  the  amount  of  dead  material  that  must  be 
handled,  the  depth  of  stripping,  drainage,  propping  and 
the  height  or  distance  of  haulage  must  all  be  taken  into 
consideration.  In  the  rase  of  ores  the  percentage  of  min- 
eral content  will  have  a  bearing  on  the  value  of  D. 

Under  only  a  few  conditions  should  any  mining,  hoist- 
ing, screening,  handling  or  loading  machinery  or  equip- 
ment be  taken  into  account.  Equipment  of  this  kind 
saves  money  for  the  operator,  but  this  saving  is  a  credit 
on  the  value  of  the  equipment  and  shows  good  business 
judgment,  on  the  part  of  the  operator.  It  does  not  in 
any  way  affect  the  value  of  the  mineral  deposit  in  the 
ground.  Of  course  if  the  machinery  equipment  is  owned 
by  the  same  firm  or  individual  as  the  deposit  itself  and 
the  entire  land  and  equipment  is  leased,  the  equipment 
has  some  effect  on  the  value  of  the  deposit  from  the  stand- 
point of  the  lessee. 

If  a  competitor  is  mining  a  mineral  with  poor  equip- 
ment, it  would  seem  that  the  value  of  D  ought  to  be  fig- 
ured at  the  difference  in  the  cost  of  operation  of  the 
two  mines.  This  is  not  true.  The  value  of  T)  is  really 
the  advantage  in  the  cost  of  operation  which  one  mine 
enjoys  over  another  if  their  equipment  is  equal  or  the 
advantage  which  it  would  enjoy  if  their  equipment  were 
equal. 

Possibly  Jones  has  a  mine  with  modern  equipment  and 
can  get  his  mineral  out  for  five  cents  per  ton  less  than 
Smith,  who  has  poor  equipment.  If  Smith  were  to  put 
in  modern  equipment,  he  would  be  able  to  get  his  min- 
eral out  for  the  same  amount  as  Jones.  Evidently  the 
value  of  D  for  the  mine  operated  by  Jones  is  not  five 
cents.  His  difference  in  cost  of  operation  is  a  credit  to 
his  equipment  and  has  no  effect  on  the  value  of  the  min- 
eral  deposit. 

A  deposit  enjoying  good  conditions  that  are  hard  to 
duplicate  or  one  producing  a  large  percentage  of  pure 
mineral  from  the  ore  taken  out  will  have  a  higher  value 
for  D  than  one  not  enjoying  these  good  conditions.  For 
any  mine  that  is  in  operation  we  would  suggest  a  mini- 
mum value  for  D  equal  to  1%  of  the  selling  price  of  the 
mineral.  Even  though  the  cost  of  operation  is  greater 
than  that  of  a  competitive  mine,  the  assurance  and  sat- 
isfaction of  working  a  vein  of  ore  or  mineral  so  as  to 
show  at  least  some  profit  is  worth  that  much. 

Many  land  owners  will  find  by  these  formulas  that  their 
supposedly  valuable  vein  of  mineral  is  practically  worth- 
less, because  the  high  cost  of  operation  will  not  justify 
a  value  greater  than  zero  for  D. 

If  a  firm  has  an  old  lease  on  a  royalty  of  21/oC.  a  ton 
and  since  that  lease  was  signed  the  price  on  surround- 
ing land  has  increased  to  5c.  per  ton,  the  value  of  D  for 
the  lessee  is  2i/>e.  provided  other  conditions  are  equal. 
The  owner  of  a  piece  of  land  containing  a  mineral  de- 
posit which  he  has  leased  will  figure  his  royalty  price  as 
the  value  of  D  for  his  holdings. 

Using  formula  (1),  suppose  a  mine  operator  owns  50 
acres  of  land  and  that  the  mineral  averages  <i  ft.  in  thick- 
ness. Minerals  vary  a  great  deal  in  weight,  but  for  our 
purpose  we  will  use  200  lb.  per  cu.ft.  An  acre  contains 
1)3,560  sq.ft.  We  have  therefore  26,136  tons  per  acre. 
We  will  suppose  that  this  will  all  be  mined.  In  case  some 
must  be  left  for  pillars,  the  operator  would  have  to  de- 
duct an  estimated  amount  from   this   item.      Suppose  1) 


equals  5c.  per  ton.  In  the  case  of  an  ore  V  would  be 
worth  more.  Suppose  that  the  capacity  of  the  mine  has 
been  100  tons  per  day  for  300  days  in  the  year.  This 
will  make  an  average  yearly  output  of  30,000  tons.  The 
mineral  will  then  last  43.6  yr.  This  will  be  the  value 
of  F.     We  will  figure  E  as  6%.     Therefore 


A  = 


2  X  50  X  26,136  X  0.05        130,680 


=  $27,946.96 


2  +  0.06  +  (0.06  X  43.6)  4.676 
=  $558.94  per  acre 
Suppose  that  adjoining  this  tract  of  50  acres  there  is 
another  piece  of  25  acres  of  identical  mineral.  What  can 
the  operator  afford  to  pay  for  this  piece?  Assume  that 
the  same  output  will  be  maintained  and  the  second  piece 
will  not  be  used  at  all  until  the  first  is  all  mined.  We 
will  use  formula  (2),  and  //  will  equal  43.6 
2  X  25  X  26,136  X  0.05 


G  = 


1  +  (0.06  X  43.6)][2  +  0.06  +  (0.06  X  21.8)] 
65,340  65,340      =        ^ 


3.616  X  3.368       12.178688 
or  $214.60  per  acre 
Suppose  that  the  operator  buys  this  second  piece  for 
$5,365.11.     Evidently  his  total  mineral   value  would  be 
£27,946.96    +    $5,365.11    or    $33,312.07.     This    equals 
%  I  I  1 . 1 6  per  acre. 

To  check  our  figures  suppose  we  consider  the  75  acres 
as  belonging  to  one  piece.  We  will  then  use  formula 
(1): 

2  X  75  X  26,136  X  0.05    _  106,020 
2  +  0.06  +  (0.06  X  65.4)  ~~     5.984 
=  $32,757.35,  or  1436.76  per  acre 
A  discrepancy  appears  due  to  figuring  the  interest  in- 
volved, but  as  it  amounts  to  only  $7.10  per  acre,  or  a 
little  more  than  1.5%,  we  can  be  satisfied. 

A  Deposit  Having  Surface  and  Mineral  Value 
Formulas  (1)  and  (2)  can  be  used  just  the  same  for 
leased  land  as  for  land  that  is  owned  outright.  In  the 
ease  of  leased  land  the  lessor  can  use  the  price  per  ton 
which  he  receives  as  his  value  of  I)  and  the  lessee  can 
figure  his  value  of  D  according  to  conditions.  If  the 
royalty  is  lower  than  an  adjoining  piece,  the  lessee  can 
figure  accordingly.  Naturally,  the  lessor's  value  of  D 
and  the  lessee's  value  of  D  when  added  together  ought 
to  give  the  value  of  D  that  would  be  used  if  the  owner 
of  the  land  were  also  the  operator. 

We  must  still  consider  the  surface-land  value.  Take 
the  50  aci*es  that  we  figured  on.  There  is  one  new  value 
to  determine;  namely,  K.  Suppose  it  equals  $100.  Then 
formula   (3)  will  be 

(5U  X  100  X  0.06)(43.6  +  1)  =  13,380 

4.676 


J  = 


2  +  0.06  X  (0.06  X  43.6) 
=  $2,861.42,  or  $57.26  per  acre 
Take   the   second  piece   of  25   acres,    from    which   the 
mineral  will  not  be  mined  until  all  the  mineral  is  taken 
out  of  the  first  50  acres.     We  will  use  formula   (4)  : 
(25  X  100  V  0.06)  (21. 8  +  1) 


L 


[2  +  0.06  +"(0.06  X  21.8)][1  +  (0  06  X  43.6)] 


25  X  100  X  0.06  X  43.6 


150  X  22.8      ,   6,540 


1  +  (0.06  X  43.6) 

3,420 
12.178688 

=  $2,089.45,  or  $83.58  per  ttere 


+ 


3.368  X  3.616  '  3.616 
-  1,808.63  =  $280.82  +  1,808.6:; 
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Adding  together  the  two  results,  the  total  value  ol  the 
surface  land  of  the  tv>  i  Found  to  lie  $2,861 .  12 

■    $2,089.45  =  $4,950.87.     This  equals  $66.01   per  acre. 

Again,  to  check  our  formulas  suppose  thai   after  the 
operator  has  bough!  thi    second   piece  of  land,  we  figure 
the  total  combined  value  on  Ihe  basis  of  formula   (3), 
.  ^  (75  X  100 
2    !   0.06 
-    $4,993.32,  or  866.58  per  acre 

A  discrepancy   of  $0.51   per  acre  appears  the  same  as 
when  combining  formulas  (1)  and   (2).     As  u  amo 
to  less  than    1 ' , .  we  can  disn  gard   it. 

To  show  how  out  formulas  will  work  out,  take  the  firsl 
case,  when'  it  was  found  thai   .1    for  a  certain  pieo 
50  acres  containing  a  mineral  deposil  eqvialed  $27,946.96. 
Each   yearly  depreciation   will    be  $640.99.     The   intei 
es1   on   invested  capital   the  firsl    year  will   be  $1,676.82. 
On  account  of  the  depreciation   the  interesl   the  second 
year  will  be  $1,638.36  and  the  third  year  $1,599.90      I 
interest  Eor  the  Ias1  0.6  of  the  year  will  be  $2.30.     I 
add  together  all   these   interesl   items,  we  will   find   the 
totsH  to  be  $37,393.04  plus  the  total  depreciation,  $27,- 
946.!fe,  and  the  sum  equal  to  the   income   necessary  to 
prove  our  formula,  $65,3  10. 

The  tonna  i    |  26,  L36  i  multiplied  b)  the  num- 

ber  of  acres  (50)  multiplied  by  the  value  of  D  (5c.) 
tilt-  total  income  for  the  entire  period.     This  is  $65,430, 
which  is  the  same  total  as  the  interesl  and  di 
added  together. 

This    proves   the   statement    previously    made,    thai    if 
the  yearly  income  were  placed  in  a  sinking  fund,  at  the 
end  of  the  term,  the  sinking  fund  would  be  lai 
to    repay   the   original    investment    and    interesl    on    the 
capital    remaining   invested   each    war.     The   other   foi 
niulas  can  lie  proved  in  the  -aim'  waj   b)  actual  figures. 

The  conditions  under  which  mineral  land  is  owned  and 
operated  are  too  varied  to  enumerate  hen.  We  have, 
however,  shown  how  to  determine  the  various  values  separ- 
ately, and  each  mine  operator  or  owner  can  combine  the 
values  to  suit  his  conditions. 

as 

IRIsIrX  Asstiflsimedl  h>y  Maimers 
By  A.  L.  II.  Street* 

Applying  the  general  legal  principle  that  an  employei 
assumes  all  risks  of  injury  inhering  in  the  nature  of  work 
carried  on,  after  the  employer  has  taken  all   reasonable 
measures  to  make  the  occupation  safe,  the  United  State- 
Circuit  Court  of  Appeal-  for  the  Ninth  Cin  i  il 
the  ease  of  Macaulay  vs.  Alaska  Gastineau   Mining 
234  Federal  Reporter,  611,  that  a  miner  engaged  in  a 
ing  in  driving  an  uplift   in  a  mine,  the  work  being  prose- 
cuted  in  a   -ood  and   workmanlike  manner,  assumed   the 
risk  of  being  injured  through  falling  of  blasted  portions 
of  rock  in  the  process  of  their  removal  after  blasting. 
;■: 

Aluminum    Coins   Are   to    l.e   U»ed   in    Fran.-.-    f..r    Local    '  ir- 

culation We     have    before    referred     to     t:  men!     of 

copper  coins  in  Germany  by  iron  pieces.  Samuel  Montagu 
&  Co.  of  London  say  that  on  the  initiative  ..f  the  Chamber  of 
Commerce  of  Marseilles.  Fiance,  aluminum  disks  bearing  the 
Arms    of    Marseilles    have    been    authi  <  1  *     foi     local 

circulation.     The  issue  comprises   75,000  pieces  of 
and   25.000   of  5  centimes. 

•Attorney  at  law.   S29  Security  Building,   Minneapolis,  Minn. 
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tin  No.  71,  H 

and  compiled  by  Walter  W.  B 
tician  of  the  State  I 

n|  $3  total  hi  191  l.  desp 

.  002;  inn. 
I  n   the   value  oi    anti- 

ad,  manganese,  plal  int 
h  and  magm  I  total 

industrial  materia 
ii  in  several  of  tin-  nun. 

Antimony  ore  amounting  to  ;* I"  tons  ra  uu  i 
was  produced  in  1915,  the  firsl  production  -in..    1901.     In 
11    wars  beginning  with    1881    tin-  reco  total 

yield    of    680    tons    valued    at    $79,805. 
and  niagnesitc  an  The  total 

luding  borax,  nitra 

and  soda,  dc  .eased  i  r $2,182,909  in  1  - •  I  I  to  $2,135,134 

115,  bul  there  was  an  increase  in  the  production  of 

borax  from  $1,483,' to  $1,663,521  and  in  potash   from 

$4G0    to   $19,391,     'I  he    production   of    potash    in    L915 
amounted    to    L,0<6    ion-,    being    in    part    extraction    from 
kelp  and  part   from  dust  collected   in  cement   null-   I) 
Cottrell   process.     The  plant    under  construction  by  the 
•American  Trona  Corporation,  at    -         ■  -  not 

completed    until    October,    1916.      Experiments    were    in 
progress  in  1915-16  in  the  extraction  of  potash  from  the 
The  prospet  ts  for  large  produc- 
tion of  potash   from    tl  lies   in    191G 
encouraging.     Chrome  and   magnesite  increased   in  both 
amount  and  value.     Chronic  Mas  produced  principally   in 
to,  Shasta  and  Tuolumne  Counties,  the  total  aniount- 
.  3,725  tons 
the  tonnage  and  fout                     alue  of  the  produi 
19]  I.     Magnesite  increased   from    1 1,438  tons,  val 
$11  l,380  to  30,721  ton-  valued  at  $283,401.    The  product 

dited  to  Tulare,  Santa  t  Hara,  Sonoma.  Napa.  I 
and   Kern  Counlics. 

.  silver,  lead,  quicksilver,  zinc  and  tungsten 
were  particular!)  affected  by  the  European  War.  showing 
ill  each  metal  except  lead  a  large  increase  in  amol 
well  as  in  value.  Copper  was.  as  usual,  produced  chiefly 
Shasta  County,  credited  with  lb.  Cala- 
veras produced  1*031,1  I'.':  Plumas,  3,164,496;  Sai 
nardino,  209,440;  Inyo,  154,722  lb.  Fifteen  other  coun- 
ties  produced   varying  amounts  under    100,0 b.     The 

-■nit;  Hi.,  valued  ;u   - 
o  price  as  well  as  in  the  nun 
-  produced,  makings  total  of  $851,429,  an  in 
191  I.     Lead  production  amountei 

19   Hi.,   valued    ai    $225,426,   an 

only  98,899  lb.  in  amount,  hut  ol    - 

I  ing  an  advance  in  average  price  fri 

Zinc  showed  the  le  in  amount  air' 

total  lb-,   value,! 

002. 

County,    t,625,ll 

- 
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as  a  byproduct  associated  with  copper,  lead,  zinc  and  gold 
ores;  also  produced  in  28  other  counties.  Lead  production 
i-ame  chiefly  from  Inyo  County,  followed  by  Shasta.  San 
Bernardino  and  Kern.  Tungsten  made  the  most  sensa- 
tional advance  in  price  and  the  development  of  new  de- 
posits of  any  of  the  minerals  affected  by  the  war.  Prior 
to  1915  nearly  all  the  production  had  come  from  San 
Bernardino  County,  produced  by  one  operator.  In  the 
last  half  of  the  year  production  extended  to  Kern  and  Ne- 
vada Counties.  The  total  value  of  ore  and  concentrate 
shipped  increased  from  $180,575  in  1914  to  $1,005,461  in 
1915. 

Quicksilver  production  in  California  amounts  to  ap- 
proximately 80%  of  the  total  production  in  the  United 
States.  In  1915  the  state  produced  14,199  flasks  valued  at 
$1,157,449,  an  increase  over  1914  of  2,826  flasks  and  more 
than  a  half  million  dollars  in  value.  The  price  ranged 
from  $51.90  in  January  to  $123  in  December.  The  av- 
erage price  for  the  year,  based  on  actual  sales  reported  to 
the  Mining  Bureau,  was  $81.52;  the  average  quotation 
price  was  $85.80.  The  product  came  from  12  counties. 
San  Benito  produced  6,291  flasks;  Santa  Clara,  4,386; 
San  Luis  Obispo,  1,473;  Napa,  50?  ;  Lake,  492;  Sonoma, 
159;  Kings,  Monterey,  Santa  Barbara,  Solano,  Stanislaus 
and  Yolo  combined  produced  891  flasks. 

Manganese  has  been  produced  in  California  continu- 
ously since  1887  with  the  exception  of  1905,  varying  in 
amounts  from  1,500  tons  to  1  ton.  The  production  in 
1914  was  150  tons,  valued  at  $1,500.  In  1915  the  amount 
was  increased  to  4,013  tons,  ranging  in  price  from  $12  to 
$18  for  low  grades  and  from  $50  to  $60  for  chemical 
grades.  The  total  value  of  the  product  was  $49,098.  The 
greater  portion  of  the  ore  was  low-grade,  used  chiefly 
in  the  manufacture  of  ferro-manganese  by  electric-furnace 
reduction;  and  was  produced  in  Alameda,  Glenn,  Mendo- 
cino, San  Bernardino  and  San  Joaquin  Counties. 

Production   of   Gold  axd   Platixum 

Gold  was  produced  in  30  counties  in  1915,  a  total  of 
.$22,442,296.  California  still  maintains  the  lead  of  the 
gold-producing  states.  The  principal  counties  contribut- 
ing to  the  yield  of  gold  are:  Amador,  $3,894,125;  Ne- 
vada. $3,446,722;  Yuba.  $2,703,710;  Sacramento,  $2,- 
131,813;  Shasta,  $1,120,848;  Tuolumne,  $1,058,103 
Amador  advanced  to  first  place,  which  was  held  b\  Ne- 
vada County  in  11)14.  Sacramento  and  Yuba  gold  is  pro- 
duced almost  wholly  from  dredge  placers. 

Platinum  yield  increased  from  330  oz.  in  1914  to  667 
oz.  in  1915.  This  amount  has  been  exceeded  only  once 
in  the  28  years  recorded  by  the  Mining  Bureau:  in  1908 
the  yield  was  706  oz.  The  large  output  in  1915  was 
chiefly  due  to  improved  methods  in  dredge  mining. 

Petroleum  and  other  fuels,  including  natural  gas  and 
coal,  combined  production,  amount  to  approximately  50';,' 
of  the  total  mineral  production  of  the  state.  ( loal  is  not  an 
important  product,  but  natural  gas  is  coming  into  promi- 
nence, increasing  in  1915  over  191  I  $657,010,  and  showing 
a  total  of  $1,706,480,  though  this  figure  is  largely  esti- 
mated. The  value  of  petroleum  amounted  to  a  total  of 
$43,503,837,  and  although  this  is  a  decrease  of  nearly 
$4,000,000,  it  is  not  an  indication  of  diminution  in  the 
productive  capacity  of  the  fields  or  decline  in  price,  but 
is  due  to  the  closing  of  the  South  American  markets,  suits 
by  the  Federal  Government  and  the  elimination  of  gush- 
ers.    The  decrease  in  total  output  amounted  to  11,735,- 


287  bbl.  The  production  of  commercial  petroleum  in 
1915  reported  by  363  producers  amounted  to  SS. 240,620 
bbl.,  and  2,906,000  bbl.  was  consumed  in  the  fields,  mak- 
ing a  total  gross  output  of  91,146,620  bbl.  The  average 
price  in  all  fields  in  1915  was  47.9c.  per  bbl.  and  46.1c.  in 
1914.  The  highest  average  price.  85.5c,  was  paid  in  Ven- 
tura field  and  the  lowest  average  price,  42.3c.  in  Kern  field. 
The  Ventura  price  was  a  decrease  from  1914  of  19.5c, 
and  the  Kern  price  was  an  increase  of  1.4c.  per  bbl. 
Five  large  refining  and  marketing  companies  produced 
33^i  of  the  commercial  oil;  several  large  concerns,  such 
as  the  railroads,  which  are  large  consumers,  produced 
HI';  ;  the  remaining  51%  is  credited  to  small  producers. 

The  chapter  of  the  bulletin  devoted  to  production  by 
counties  includes  all  but  two  of  the  counties  of  the  state. 
Alpine  contains  gold  and  silver,  but  no  production  has 
been  recorded  since  1913.  Sutter  is  not  a  mineral  county. 
The  principal  mineral-producing  counties  in  the  order  of 
value  of  production  and  including  the  predominant  min- 
erals in  each,  are  :  Kern,  $22,335,184,  petroleum  ;  Shasta, 
$8,350,153,  copper;  Fresno,  $8,152,300,  petroleum; 
Orange,  $6,617,112,  petroleum;  Los  Angeles,  $4,168,612, 
petroleum  ;  Amador,  $4,063,762,  gold;  Santa  Barbara,  $3,- 
984,966,  petroleum;  Nevada,  $3,492,946,  gold;  Yuba,  $2,- 
862,430,  gold;  Inyo,  $2,771,042  borax  and  zinc;  San  Ber- 
nardino, $2,674,042.  tungsten  and  gold ;  Sacramento, 
$2,562,281,  gold  ;  Calaveras,  $2,161,893,  gold  and  copper  ; 
Tuolumne,  $1,171,438,  gold;  Butte,  $1,622,245,  gold.  The 
following  counties  produced  over  $1,000,000  each;  Santa 
Cruz,  Solano,  Riverside,  Contra  Costa,  cement  predomi- 
nating. 

The  bulletin  also  contains  all  the  mining  laws  of  the 
state  and  maps  of  counties,  singly  or  in  groups.  Alto- 
gether it  is  an  improvement  on  the  statistical  bulletins  of 
former  years.  The  gold,  silver  and  platinum  production 
is  taken  from  the  report  of  Charles  G.  Yale,  statistician 
of  the  United  States  Geological  Survey. 

;*: 
AccndleEafts  am*  Cement  FEatatts 

The  Bureau  of  Accident  Prevention  of  the  Portland 
Cement  Association,  Chicago,  has  issued  its  report  for  the 
year  1915,  covering  accident  and  mortality  statistics  over 
a  period  of  three  years.  Substantially  the  report  shows 
a  reduction  in  loss  due  to  accidents  and  argues  the  ad- 
vantage of  accident-statistic  work  as  an  aid  to  accident 
reduction. 

Tabulations  show  that  the  commonest  causes  of  acci- 
dents and  falling  objects,  flying  material  and  breaking  or 
slipping  of  machines  or  parts.  Regarded  from  the  stand- 
point of  the  process  involved,  25%  of  all  the  accidents 
occur  in  the  quarries  and  the  other  75%.  is  distributed 
throughout  the  other  stages  in  the  process  of  cement  man- 
ufacture. In  the  coal-grinding  department  the  number 
of  accidents  is  small,  but  the  time  lost  is  high,  showing 
their  severity.  Recasting  of  the  statistics  show  that  Fri- 
days and  Mondays  are  the  worst  days  for  accidents,  that 
9  to  10  a.m.  and  2  to  3  p.m.  are  the  worst  hours.  Of  the 
injured,  61%  spoke  good  English  and  only  9%  spoke 
no  English. 


Bfagnecdte  Production  in  Greece  was  117,430  metric  tons  in 
1914,  and  133,858  tons  in  1915.  Exports  in  1915  were  92,661 
tons  raw  and  18,726  tons  calcined;  111.3S7  tons  in  all.  Of  these 
exports  33,641  tons  raw  and  6,318  tons  calcined — 39,959  tons 
in   all — went   to   the   United   States. 
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WEmlt  Cairn  Umifonn  Mimdmig'  Laws 
Mope  Ho  AccomnipMshi?* 


B-s    Van.   II.   Ma; 


S )  A  OPSIS      I  owing 

the  present  lacl  of  uniformity  in  the  mini  mi  laws 
of  the  United  States  and  of  the  individual  itates.  . 
The  disadvantages  of  this  condition  are  indicated, 
and  finally  a  statement  is  made  of  the  advantage 
accruing  from  uniform  mining  legislation.  The 
proposed  code  can  best  be  made  by  cooperation  on 
tin-  part  of  the  Federal  Government,  state  authori- 
ties and  mining  societies. 

To  make  plain  the  scope  of  my  remarks,  I  shall  define 
the  term  "mining  legislation."  Thi>  term  I  apply  to  all 
legislation  relating  to  the  acquisition  and  transfer  of 
mines  and  mineral  lands,  to  safety  and  health  conditions 
and  tn  the  prevention  of  waste  and  the  increase  of  effi- 
ciency in  the  utilization  of  ores,  metals  and  mineral  sub- 
stances. In  thus  applying  the  term,  I  may  seem  to 
broaden  my  theme  unduly,  but  my  reasons  for  doing  so 
will  be  evident  when  the  ultimate  aim  of  such  legislation 
is  considered.  The  mining  industry  is  not  only  burdened 
with  much  confusing  legislation,  municipal,  state  and 
national,  but  it  also  sutlers  from  a  lack  of  legislation 
essential  to  assuring  the  wise  and  efficient  use  of  our 
mineral  resources.  As  an  example  I  may  cite  the  multi- 
plicity of  regulations  governing  the  transportation,  stor- 
age and  sale  of  kerosene  and  gasoline  and  the  utter  lack 
in  many  states  of  effective  legislation  for  preventing  enor- 
mous waste  of  petroleum  and  natural  gas.  Also,  the  un- 
certainties of  our  Federal  mineral-land  law  and  the  lack 
in  many  states  of  adequate  laws  for  protecting  the  safety, 
and  health  of  metal  miners  arc  noticeable. 

In  discussing  what  may  be  accomplished  by  uniform 
mining  legislation,  I  shall  consider  the  matter  with  re 
uanl.  lirst.  to  efficiency  and.  second,  to  better  health  and 
greater  safety.  Also.  I  shall  give  especial  attention  to  the 
work  of  the  Bureau  of  .Mines,  which  has  "Safety  and 
Efficiency"  as  its  motto,  and  to  the  efforts  of  the  Depart- 

nt  of  the  Interior. 

Work  of  the  Bureau  of  Mixes 

As  Director  of  the  Bureau  of  Mines.  Dr.  Joseph  A. 
Holmes  called  attention  to  the  lark  of  uniformity  in  the 
mining  laws  of  the  differenl  states  and  the  desirability  of 
uniform  legislation.  The  matter  was  ever  before  him  in 
planning  the  investigations  of  the  bureau,  and  he  con- 
stantly sought  th peration   of  engim  ocieties 

and  of  other  organizations  in  the  endeavor  to  aid  thi 

actment  of  better  laws.     One  of  the  fruits  of  his  i 

was  the  publication  of  a  proposed  code  of  regulations  for 

metal  mines.     This  code  was  prepared  by  i nmitl 

five  distinguished  mining  engineers— John  Hays  Ham- 
mond, W.  R.  Ingalls,  James  D  i  las,  J  Pari  Charming 
and  J.  R.  Finlay — and  repn  only    the  i 

thought  of  these  gentlemen,  but  the  suggestions  and  criti- 
cisms offered  by  members  of  the  Mining  and  Metallurgical 
Soi  iety  of  America,  the  American    Institute  of   Mining 

•Address  delivered  before  the  American  Mining  Congress, 
Nov.   13.   1916. 

tDireetor,  United  States  Bureau  of  Mines. 


for  o 

Though  their  chit 

mining  meth 

l        forts  tn  i .Lit.',  t  miners  from  ■'■ 
by  oil  and  gas  wells  drilled  througl 
of    Mines    ■  ■  in    having 

i  oal  mine  and  oi  held 

in   Pitt    in 

sirable  i  hanges   in  well-drilli  di-  usscd, 

as  well  as  a  proposed  code  setting  forth  the  dun.--  of  oil 
and  tors  and   the  precautions  thai   should   be 

observed  in  drilling  and  plugging  wells. 

1  ition  with  members 

of  the  American  Society  of  Electrical  Engii rs  and  other 

interes  ted    parties,  i   entlj    prepared  a  drail 

iw  governing  the  installatii f  electrical  ap- 
paratus in  coal  mines.  1-  en  results  of  investi- 
gations dealing  with  the  use  of  electricity  for  light  and 
power,  and  the  establishmenl  of  effective  safeguards 
against  explosions  or  I  sparks,  Bashes  or  arcs, 
and  against  shock  from  contact  with' live  wires  or  with 
equipment  accidentally  charged.  A  sei  of  regulations 
prepared  some  years  ago  by  the  Bureau  oi  Mil  i 
eration   with  other  int<  idily   incor- 

porated in  the  mining  code  of  the  S1  iti   oi    Pi  ansylvania. 

Revision  of  Federal  Mining-Land  Laws 

Frmn  time  to  time  a  demand  has  been  heard  for  a  re- 
vision nt'  our  Federal  mining-land  laws  thai  would  clarify 
the  vague,  conflj  I  mtradictory  provisions  of  the 

preseni  code,  or  for  the  enactment  of  a  new  code  that 
would  embody  thi  oi  the  mining  industry. 

This  demand  has  been  ably  voiced  by  eminent  engii 
and  members  of  the  bar,  who  have  called  attention  to  the 
burdens  inflicted  on  innocent  persons  through  the  provi- 
sions oi  tl  and  of  tunnel-sito 

The  Mining  and  Metallurgical  Society  has  taken  a 
prominent  pari    i  a  better  mining- 

land  code  and  in  enlisting  the  cooperation  of  national 
and  state  organi  itions  a  d  oi  G<  vernment  bureaus.  <>n 
Dec.  6,1915,1  ety  called  a  meeting  in  Washington, 

1  >.('..    Ih    ■■ 

\atnmal  Government  and  of  many  operating  i 
collaborated.     The   resolutiot 

called  for  a  thorough  ining  law  oi 

United  State-  so  and  harmonize  it-  vari- 

ous provisions;  recommended  the  creation  by  C 

ler  and  in- 1 
and  to  make  recommendatio 
revis  i 

mining-land  I  will  elimii 

flicts 

-  and  thus  relieve  the  ii 

should  exempli!  clarity  and 
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It  should  serve  as  a  basis  for  laws  governing  the  acquisi- 
tion and  transfer  of  mineral  lands  under  state  control, 
and  thus  should  contribute  to  national  efficiency. 

The  need  of  wide  cooperation  in  obtaining  satisfactory 
mining  laws  has  been  recognized  by  the  Secretary  of  the 
Interior,  who  invited  all  state  mine  inspectors  and  state 
compensation  commissioners  to  attend  a  conference  in 
Washington  in  February,  L916.  At  tins  convention  one 
of  the  principal  subjects  discussed  was  the  need  of  uni- 
formity in  obtaining  and  presenting  mining  statistics. 
Under  present  conditions  mine  operators  are  asked  to 
report  substantially  the  same  information,  to  four  or  five 
different  agencies  of  the  state  or  Federal  Government. 
As  a  result  the  compiling  of  such  reports  has  become  a 
matter  that  entails  considerable  work  and  sometimes  the 
employing  of  extra  assistants.  Much  of  this  duplication 
of  reports  could  be  eliminated,  thus  not  only  lessening 
the  amount  of  work  involved,  hut  permitting  one  report 
to  convey  all  the  information  desired  by  the  state  and 
Federal  officials. 

Another  important  subject  discussed  was  the  present 
lack  of  a  uniform  understanding  id'  what  constitutes  an 
accident  serious  enough  to  come  within  the  requirement 
nl'  state  laws  which  provide  that  all  serious  accidents  shall 
he  reported  to  the  mine  inspector  and  shall  be  included  in 
his  annual  report.  Lack  of  such  a  standard  definition 
makes  impracticable  a  fair  comparison  of  the  accident 
risk  in  one  state  with  that  in  another,  and  the  need  of  a 
uniform  method  of  reporting  such  accidents  was  generally 
recognized. 

Classification  of  mine  employees  by  occupation  was  an- 
other subject  that  engaged  attention.  To  know  the  num- 
ber of  men  killed'  or  injured  in  a  particular  occupation 
is  of  little  value  unless  the  number  of  men  employed  in 
work  of  a  similar  nature  is  known  also.  This  information 
is  now  being  reported  in  some  states,  and  it  is  hoped  that 
it  will  extend  to  all  states. 

Discussion  of  present  methods  of  reporting  the  average 
number  of  men  employed  at  mines  brought  out  the  fact 
that  there  is  no  uniformity  regarding  the  number  of 
employees  in  the  reports  now  being  submitted  by  mine 
operators.  Physical  difference  between  one  coal  field 
and  another  make  it  impracticable  to  enforce  identical 
regulations  in  the  operation  of  all  mines  throughout  the 

ci try.     However,  if  coal  mining  can  be  considered  as  a 

whole,  we  find  that  even  as  regards  the  many  features 
common  to  all  coal  mining,  there  is  a  lamentable  lack  of 
uniformity  in  state  laws. 

Probably  no  one  is  opposed  to  mining  legislation  that 
shall  be  as  uniform  as  conditions  permit,  and  the  only 
room  for  difference  of  opinion  is  in  regard  to  conditions 
that  are  not  alike  in  different  states.  The  phase  of  the 
question  should  be  carefully  studied  by  some  representa- 
tive committee  authorized  to  draft  a  proposed  law  cover- 
ing all  phases  of  the  industry  that  admit  of  uniform  regu- 
lation. 

A  law  thus  framed  would  serve  as  a  definite  working 
basis  and  would  be  submitted  to  the  mining  interests  in 
each  state  for  suggestions.  With  these  suggestions  before 
it,  the  committee  would  be  in  a  position  to  draft  a  law 
reasonably  satisfactory  to  all  states,  and  the  final  draft 
prepared  by  the  committee  might  be  submitted  to  the 
legislature  of  each  state  having  a  mining  industry  of 
sufficient  magnitude  to  warrant  the  enactment  of  a  min- 
ing Code. 


In  order  to  bring  about  such  uniform  legislation,  the 
following  motion  was  unanimously  adopted:  "It  is  the 
sense  of  this  meeting  that  the  matter  of  procuring  uni- 
formity of  mining  laws  be  referred  to  the  Bureau  of 
Mines,  with  the  request  that  they  do  all  in  their  power 
to  bring  about  that  most  desirable  end."  To  assist  in 
carrying  out  the  foregoing  program  and  as  an  aid  to  a 
committee  that  might  lie  appointed  to  prepare  the  pro- 
posed coal-mine  law,  a  committee  was  appointed  to  report 
on  standard  forms  for  reporting  mine  accidents,  mine 
equipment  and  other  information  required  by  many  state 
mining  laws.  This  committee  has  had  two  conferences 
and  is  ready  to  submit  its  report. 

In  its  efforts  to  improve  health  conditions  in  mining 
communities,  the  Bureau  of  Mines  has  cooperated  with 
the  Public  Health  Service  and  the  California  State 
Board  of  Health  in  general  investigations  of  health  con- 
ditions and  in  the  study  of  two  diseases,  miners'  consump- 
tion and  hookworm.  These  studies  show  the  prevalence 
of.  miners'  consumption  and  pulmonary  tuberculosis  in 
certain  districts  where  the  mine  air  contains  sharp  parti- 
cles of  siliceous  dust,  and  demonstrate  that  an  unsus- 
peetedly  large  number  of  men  in  the  Mother  Lode  gold 
mines  of  California  are  infected  with  hookworm.  They 
also  call  attention  to  the  need  of  adequate  preventive 
measures  being  adopted  not  only  in  the  states  where  the 
studies  were  made,  but  in  other  states  wdiere  similar  con- 
ditions may  result  in  the  spread  of  the  two  diseases.  Other 
preventable  diseases,  such  as  typhoid  fever,  annually  kill 
or  temporarily  disable  large  numbers  of  persons  in  the 
mining  industry. 

Adoption  and  enforcement  of  necessary  preventive 
measures  and  of  strict  sanitation  may  come  within  the 
province  of  officials  of  mining  companies,  or  of  local  and 
state  boards  of  health,  but  evidently  the  battle  against 
disease  cannot  be  waged  as  it  should  be  unless  different 
communities  and  different  states  enact  laws  that  will 
provide  for  efficient  sanitation,  the  keeping  of  proper 
mortality  and  morbidity  records  and  the  quarantine  of 
persons  suffering  from  contagious  diseases.  The  provisions 
of  such  legislation  and  their  application  should  be  so 
uniform  that  the  morbidity  figures  for  certain  districts 
can  be  compared  with  those  of  another,  thus  permitting 
the  drawing  of  reliable  conclusions  as  to  the  relative 
healthfulness  of  different  methods  and  practices,  the  exact 
determination  of  what  diseases  are  most  likely  to  affect 
the  mining  industry  and  the  special  safeguards  that  may 
be  required. 

Ills  from  Present  Lack  of  Uniform  Legislation 

In  the  mines  In  this  country  are  men  from  every 
nation  in  Europe.  Thousands  of  them  had  no  mining 
experience  before  they  came  to  the  United  States  and  pos- 
sessed a  merely  rudimentary  knowledge  of  English  when 
they  began  work  underground.  Moreover,  miners  in  this 
country  are  prone  to  be  migratory.  For  such  men  the  lack 
of  uniform  state  legislation  not  only  increases  the  proba- 
bility of  accidents,  but  also  imposes  on  the  mining  indus- 
trv  of  each  state  the  burden  of  diminished  efficiency  re- 
sulting from  each  miner  from  without  that  state  having 
to  learn   the  state  regulations. 

Our  coal  fields  and  mineral  deposits  do  not  respect 
state  lines,  hut  cross  them  indiscriminately.  Yet  one  state 
may  have  an  explicit  set  of  rules  governing  the  operation 
of  mines  within  its  borders,  whereas  the  rules  of  an  ad- 
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joining  state  maj  be  indefinite  or  insufficient,  although 
operators  in  both  fields  supply  the  same  markel  and  must 

necessarily    c pete  n  ith  one  another.      \     a 

operators  in  the  state  having  the  less  effective  lavi 
enabled  to  produce  i  oal  at  less  i  osi  and  to  undersell 
ators  in  the  other  state. 

Furthermore,   bei  ausi    o     th   i     lifferenci      in    m 
codes,  the  decisions  of  law  in 

force  is  usually  of  slight   ra  of  the  particular 

state  in  which  the  lav,    i  i    enai  ted.    Th  dly  re- 

sults in  each  state  building  up  a  mining  jurisprudence'  of 
its  own,  whereas  if  sui  h  legislation  were  uniform  through- 
out the  states,  the  opinion  of  one  court  could  be 
weighl  in  pa  ising  judgment  on  like  fai  I  before  a  court 
in  any  state.  Such  a  change  would  ultimately  resuli  in 
eliminating  much  costly  litigation. 

Appraising   foe  Tax  \  noN 

Another  matter  of  importance  is  the  utter  lack  of  any 
general  system  of  valuing  mining  properties  For  purposes 
of  taxation.  Municipalities,  states  and  the  Federal  Gov- 
ernment tax  mining  concerns.  What  proportion  of  tin- 
total  ineome  shall  be  charged  to  working  account  or  to 
depreciation,  what  allowance  shall  be  made  for  ore  or 
minerals  lel't  underground  in  the  process  of  mining,  what 
is  the  value  of  unmined  minerals  or  of  minerals  that  can- 
not be  worked  at  a  profit?  -these  are  questions  to  which 
widely  differing  answers  are  given  under  the  presenl  sys- 
tem, or  lack  of  system,  in  valuing  mining  properties. 
The  enactment  of  uniform  laws  covering  these  matters 
would  be  an  inestimable  boon  to  the  mining  industry. 

To  lessen  if  not  eradicate  occupational  disease  in  the 
mining  industry,  uniform  legislation  is  a  prime  requisite. 
If  one  state  enacts  laws  that  inconvenience  a  miner  suf- 
fering from  an  infectious  disease  and  a  neighboring  state 
has  not  such  laws,  the  miner  has  hut  to  cross  into 
second  state  to  be  unmolested.  In  this  way,  though  the 
state  law  may  he  of  greal  benefit  in  improving  health 
conditions  within  the  st ate.  it  may  he  the  mean-  of 
spreading  infectious  disease  through  other  stales  and  thus, 
in  the  lack  of  uniform  laws,  prove  detrimental  to  the 
industry  as  a  whole.  Of  course  this  resull  is  not  to  be 
considered  as  showing  that  any  oi  i  i1   take 

the  initiative  in  legislation  intended  to  protecl  the  health 
of  miners;  it  merely  emphasizes  the  need  of  uniform 
legislation  in  these  states  in  which  conditions  are  favor- 
able to  the  spread  of  the  same  disease. 

The  lack  of  a  uniform  system  of  hoisting  signal-  in 
the  different  states  is  a  condition  that  plainly  demand- 
betterment.  Many  miner-  move  i it  intervals  so 
that  the  lack  of  a  uniform  signal 

ciency  of  mining  operation-.  Also,  as  mistakes  in  giving 
or  noting  signals  may  cause  horrible  accident-,  the  pres- 
ent lack  of  uniformity  is  a  constanl  menace  to  mine 
safety. 

Present  state  laws  providing  for  the  inspection  of  m 
quarries,  oil  and  gas  well-,  mills  and  metallurgical  •■ 
show  a  great  lai  k  oi  harn  ony,  and  some  even  I 
conflicts  of  authority  with   tin-  -tat.    itself.     Considera- 
tions of  safety,  health  and  efficiency  do  not  receive  the 
attention  they  demand      Somi        ites   '■    >    --direct   in- 
spection of  quarries  or  metal  mine.-;  in  other  states  coal- 
mine inspection   or   tl  1   gas   wells 
still  leaves  much  to  he  desin                     -  thai  endanger 
life,    impair    health,    or    waste    our    mineral     resot 


! 
-ele,   I 

it   in   the  direction  ol 
and  the  harmoni:  ing  oi  stafc 

.  duties,  powers  and  authoi 

si Id  be  ft mi  I   ■ 

public  function  that  can  he  performed  by  national  ■ 

in  procuring  such  uniformity 
perceived,  as 'is  witnessed  bj  the  work  of  the  |;         < 
Committee  of  the  Am-  -       tj  of  Mechanical  I 

I  tndardized   these 

boiler  constnn  tion    thai   an  nd    it 

will  probably  he  only  a  shot  and  every 

tate  .u  cepts   this  codi        Phi  -I   have  uniform 

measurements  foi  the  inspi 

For  in  m  of  mine  machinery,  and  .    ■ 

hoisting  machinery,  a  uniform  code  oi  rule-  i-  much 
needed,  which  legislatures  can  adopt,  based  on  the  besl 
thought  of  nation  il  rnmeni  bureaus. 

For  tin-  reason  uniform  requirements  tot  the  inspection 

of  mad i\  await  merelj   the  taking  of  suitable  action 

i'\   influential  agi  ncies. 

Tin:  Value  of  Stai  t- 
Closel)  connected  with  topi,-  oi  uniformity  in  mining 
codes  and  method-  of  inspection  is  that  of  uniformity  in 

accident   statistics.     It   i-  well  undersi I  that  even  the 

mo.-t  earnest  endeavors  lot  ti  of  life  ami  limb 

among  miners  maj  tail  to  accomplish  the  best  results  if 
then-  an-  no  reliable  re.  or. I-  on  whi.-h  to  base  regulai 

Accident    records  and   statistics   show   safety   I 

and    wit Ihui t    -at  i  this   work    mti-t    i 

sarily  proceed  in  the  dark.    The  figures  published  on  mine 

accidents    in    the    I'll I    State-    are    a-    yet    hardh     re 

1  han     i  ni.1. 

nt-  in  different  -tat.--. 

Still   other  matter-   that    should    r»  eive 
methods  for  determining  the  injury  done  by  metallu 
cal  smoke,  the  abi  such  injury,  and  the  disposal 

of  nunc  wastes,  slag  and  mill  tailings  in  such  manm 
rights. 

I'lider    favorable    weather   conditions    smelter    smoke 
laden  with   injurious   fumes  and   sulphui 
for  mile-,  so  that  a  smeltery  situi 
cause  greai  damage  to  vegetation  ami  even  he  detrin  ■ 
to    animal    life    in    an    adjoining    -tate.      The    -tate    that 
,-utl'ei  ■  strict  law-  -ii.  Ii  injury,  but 

propi  can   reach   the  offend  only 

thron  d  costly  effort   and   thi 

Similarly,  I 

tat.-   l-   dun 
erty  farther  down  and  ii  I 

not  rigbl  that  property  should  be  impair 
by  the 
the  la- 
control.     The  detexmii 

them  shout. 
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Uniform  state  laws  are  not  a  new  thing  in  the  United 
States.  Almost  every  state  in  the  Union  has  at  different 
times  appointed  commissioners  to  meet  representatives 
from  other  states  for  the  purpose  of  framing  laws  cover- 
ing the  more  general  branches  of  jurisprudence.  The 
most  widely  known  work  accomplished  by  such  commis- 
sioners is  the  "Negotiable  Instruments  Law.*"  This  stat- 
ute was  prepared  by  commissioners  on  uniform  state 
laws  who  were  appointed  by  various  states  to  codify  and 
make  uniform  throughout  the  United  States  the  law 
relating  to  negotiable  instruments.  For  the  most  part 
the  statute  codified  existing  laws.  It  has  been  adopted 
without  important  amendment  in  the  District  of 
Columbia  and  45  states  and  territories. 

How  Uniformity  May  Be  Procured 

The  "Uniform  Sales  Act,**  drafted  by  a  similar  com- 
mission in  1916,  has  likewise  been  enacted  in  many  states 
to  cover  the  sale  of  personal  property.  Clearly,  it  should 
be  possible  for  representatives  of  those  most  interested 
in  the  adoption  of  uniform  mining  legislation  to  get  to- 
gether and  through  a  codification  of  existing  state  laws 
on  mining  to  draft  a  uniform  law  and  recommend  that 
the  various  state  legislatures  enact  it.  Such  a  plan  was 
recently  proposed,  but  not  carried  out,  in  Oklahoma,  with 
a  view  to  amending  the  mining  laws  of  that  state.  Such 
a  plan  as  this,  with  all  interested  parties  behind  it, 
would  leave  the  legislature  almost  no  valid  reasons  for 
failing  to  adopt  the  law. 

The  uniform  negotiable  instrument  and  the  uniform 
sales  acts  were  adopted  after  members  of  bar  associa- 
tions— that  is,  the  persons  having  the  greatest  interest  in 
the  matter — met  and  drafted  the  laws,  so  why  should  not 
a  proposed  uniform  mining  law  be  prepared  by  the  parties 
most  interested  ? 

For  instance,  if  representatives  of  miners'  unions,  the 
American  Mining  Congress,  the  American  Institute  of 
Mining  Engineers,  the  Mining  and  Metallurgical  Society 
of  America,  the  Mine  Inspectors'  Institute  of  the  United 
States  and  the  United  States  Bureau  of  Mines  were  to 
confer  and  then  recommend  to  the  public  a  uniform 
mining  law  based  on  a  codification  of  present  laws,  this 
proposed  law  might  receive  as  favorable  a  reception  as 
did  the  negotiable  instrument  act  and  the  sales  act. 

I  do  not  mean  that  these  representatives  should  en- 
deavor to  actually  frame  such  a  law  in  joint  session,  as 
that  would  be  a  tedious  if  not  impossible  task.  The  first 
code  of  legal  ethics  adopted  in  the  United  States  was 
drafted  by  one  man,  Major  Thomas  Goode  Jones,  of 
Montgomery,  Ala.  The  bar  association  of  Alabama 
recomended  by  vote  the  adoption  of  such  a  code,  but  did 
not  undertake  to  frame  a  code  in  open  meeting,  instead, 
it  designated  Major  Jones  to  drafi  a  code  as  a  foundation 
for  discussion,  and  after  such  discussion  and  amendment 
this  code  was  adopted.  When  members  of  the  bar  and 
other  interested  parties  decided  that  the  various  states 
would  benefit  through  a  uniform  law  covering  negotiable 
instruments,  they,  through  the  commissioners  on  uniform 
state  laws  previously  mentioned,  designated  John  J. 
Crawford,  of  the  New  York  liar,  to  draw  such  an  act  for 
discussion,  and  then  the  final  draft  was  submitted  to  the 
public.  Much  the  same  procedure  was  followed  in  draft- 
ing the  Uniform  Sales  Act.  Therefore,  if  the  mining  men, 
operators,  miners,  inspectors  and  engineers  desire  a  uni- 
form mining  law  in  the   United   States,  they  should  fol- 


low the  methods  that  Jrave  been  successful  in  bringing 
about  the  adoption  of-*uniform  statutes  now  existing  and 
appoint  ii  person  versed  in  the  mining  laws  of  the  vari- 
ous states  to  draft  an  act  to  codify  existing  legislation. 

Such  an  act  would  necessarily  be  elastic  and  cover  the 
subject  only  in  a  general  way,  as  it  would  be  practically 
impossible  to  draft  an  act  that  would  apply  to  every  con- 
dition throughout  the  United  States.  However,  with  such 
a  well-considered  general  act  as  a  basis,  it  would  be  a 
simple  matter  for  state  inspectors  to  issue  suitable  regu- 
lations to  cover  local  conditions.  In  fact,  it  is  the  general 
rule  for  the  present  state  laws  to  cover  the  industry  only 
in  a  general  way  and  leave  the  necessary  rules  to  the  dis- 
cretion of  the  inspector. 

There  are  many  other  benefits  that  can  be  hoped  for 
as  the  result  of  uniform  mining  legislation,  but  those 
pointed  out  seem  the  most  important.  They  indicate 
how  wide  is  the  field  of  endeavor  for  those  who  are  seek- 
ing to  obtain  such  legislation  and  how  great  is  the  need 
of  all  interested  persons  and  organizations  cooperating 
for  the  common  good. 

M.ta;p5cdl  SuatPve^Eimg  waGlhv  .a  Bicycle 

A  method  for  rapidly  marking  geological  and  topo- 
graphical details  on  maps  is  described  by  Leslie  H.  Ower, 
in  the  Proceedings  of  the  Australasian  Institute  of  Min- 
ing Engineers,  Sept.  30,  1916.  For  the  field  work  he  uses  a 
bicycle  equipped  with  a  standard  make  of  cyclometer, 
designed  to  register  distances  in  miles  and  tenths  of  miles. 
Instead  of  using  but  one  striker,  eight  are  employed,  so 
that,  for  each  revolution  of  the  bicycle  wheel,  eight 
impulses  are  given  to  the  vanes  of  the  cyclometer.  By 
ignoring  the  decimal  point,  the  reading  is  in  chains 
instead  of  miles.  The  author  has  found,  by  checking 
distances  on  existing  maps,  that  with  li/>-in.  tires  the 
maximum  error  is  2% .  a  low  reading  being  obtained  when 
leading  the  bicycle  with  tires  pumped  hard.  When  riding, 
the  depressing  of  the  tires  reduces  the  radius,  with  a 
corresponding  reduction  of  the  error. 

For  field  notes  an  ordinary  level  book  may  be  used,  with 
the  headings  shown  in  the  illustration. 

HEADINGS  FOR  FIELD  NOTES 


Total 

Net 

Dis- 

D.s- 

tance 

tance 

Aneroid 

Re- 

Read- 

duced 

Time 

For  noting  the  time  a  wrist  watch  is  recommended, 
and  for  altitude  an  aneroid  barometer,  recording  differ- 
ences of  10  ft.,  lo  lie  carried  in  the  right-hand  coat  pocket. 
It  is  found  that  after  a  little  practice  the  average  time 
required  to  record  the  cyclometer  reading,  (he  direction 
since  the  last  reading,  the  class  of  country,  the  time,  the 
aneroid  height,  the  locality,  and  to  offset  by  eye  any 
physical  feature,  is  about  50  sec.  Readings  are  taken 
whenever  there  is  an  appreciable  change  in  direction  or  at 
other  obvious  points,  according  to  the  nature  of  the  work 
in  progress. 

VI  ii  m  in  ii  in  I'roiliKtiiiii  iii  Norway  is  increasing.  The  plants 
already  in  operation  and  two  others  nearly  completed  have  a 
total  capacity  of  16,000  tons  of  metal  yearly.  All  of  these 
plants   are  operated   by  water  power. 
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By  C.  Erb  Wi  i 

Various  methods  of  naming  and  numbering  mine  work- 
ings are  in   use.     Son £  the  systems  are   logical   and 

serviceable  enough  for  the  n al  the  m  thor- 

oughly familiar  with  the  workings;  bul   For  the  man  in 

the  office  or  the  newcomer  al  the  i  numl 

schemes  fail  to  suggest  the  exact,  or  even  approximate, 
loi  ation  of  a  working.  A  great  many  appreciate  hov  diffi- 
cull  ii  is  to  find  a  new  number  on  a  map  or  how  much 
more  difficuli   it   is  to  attempi    to  describe   its   location. 

The  system  of  numbering  to  be  described   is  b 
the  three  coordinates,  X,  )'.  '/. .  of  solid  analytical  geomc- 


cobrdinatc  will  I 

i 

imposing  this 

glance  into  which  sub-block  the  workii 
ngs.      In    rare   insl 

I  within 
.'i  •.J"j-!i.  block,  it  ma\  be  idivide. 

This  ma\  be  done  by  dividing  the  25-ft.  block  into  nine 
I,  .1-2,   l-:;.  /:-i.  /:-•*.  i. 
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PLAN  I  IF  A    PORTION  I  IF  MINE  \V<  IRKINGS  SHOWING  THE    APPLICATION   OF   THE   SYSTEM    OF    I. 


try.  The  origin  of  the  X  and  )'  coordinates  should  l  c  so 
selected  that  all  the  property  shall  lie  within  the  nortl 
quadrant.  The  X  and  Y  coordinates  will  then  always  be 
positive.  The  origin  of  the  '/.  coordinate  should  be  selected 
at  the  uppermost  horizon,  so  "thai  the  mine  workings  will 
all  be  below  thi>  datum.  The  7.  coordinate  values  should 
be  considered,  below  the  assumed  datum,  as  being  positive. 
By  choosing  the  origin  for  the  coordinates  in  this  manne) 
we  oh\  iate  the  use  o\  m  .■  ■       •  ■■     linates. 

The  map  should  be  to  100-ft.  bloi  ks,  starting 

at  the  origin.     Ea  will   have  it-  X  ami    )'  co- 

ordinates.    Since  it  is  likely  in  mi  -  that  the 

workable  area  will  no!  than   10,1 

north  and  the  same  distani  i   I  if  the  origin  I 

hundred  100-ft.  blocks),  wi  'lock  by  its 

X  and   Y  in  this  manner:     2,108  will 
ft.  east  and  800  it.  north  of  the  oi '_  -*  two  digits 

•Mining    geologist     Butters    .Salvador    Mines.    Ltd.,    Mineral 
San  Sebastian,  Salvador,  Central  Ami  i 


Thus  a  wuld  be  1,301   .1/.  the   I 

found  by  the  use  of  the  ' 

should  happen  to  be  driven  in  1,301  D  and  the 

ormer  will  be  1,301   />-■ 
the  latter   1,301    I'-'. 

bered  accord  n   which  tin 

Thus  far  th<  only  with   ■ 

In  older  '■ 
level,    we    plai 
Thus  a  drift 
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and  north  of  some  known  working.  This  enables  one  to 
picture  in  his  mind  just  where  he  is,  which  undoubtedly 
makes  it  easier  to  remember  the  name  of  the  working; 
since  it  is  axiomatic-  that  things  that  follow  a  logical 
sequence  are  easier  to  remember  than  tilings  devoid  of 
logic.  By  posting  signs  underground  at  all  the  workings, 
the  workman  will  learn  these  apparently  more  complex 
numbers  just  as  easily  as  he  would  the  shorter  numbers 
of  some  other  system.  The  posted  numbers  also  serve 
another  purpose.  They  enable  the  engineer  or  mine  fore- 
man to  know,  while  underground,  without  the  use  of  maps. 
approximately  his  position — a  distinct  advantage  toward 
efficient  development,  especially  in  wet  or  hot  mines  where 
it  is  difficult  to  use  a  map  underground.  Other  favorable 
features  of  this  method  of  numbering  are  its  infinite 
flexibility,  its  adaptability  to  the  coordinate  system  of 
working  up  survey  notes  and  the  manner  in  which  it  facili- 
tates the  writing  and  interpreting  of  mine  reports. 

It  may  not  be  advisable  to  change  a  numbering  system 
that  has  been  in  use  at  a  mine  for  some  time,  but  it  would 
undoubtedly  be  worth  while  to  adopt  this  method  in  order 
to  facilitate  the  writing  of  weekly  and  monthly  reports. 


im\§|©inm©E&l£  ©If 


=giwnias>s 


In  the  making  of  layouts  an  occasion  often  arise-;  where 
it  is  desirable  to  use  a  sheet  of  paper  which  is  longer  than 
the  hoard,  says  a  writer  in  American  Machinist.  This 
would    prove   rather   an    awkward    task    were    the    hoard 


ARRANGEMENT  OP  DEVICE  ON  DRAWING  BOARD 

handled  in  the  usual  manner,  but  by  arranging  the  board 
as  shown  in  the  illustration  a  sheet  of  Hat  paper  of  any 
length  may  be  used. 

The  arrangement  consists  of  a  strip  of  wood,  or  steel. 
A  screwed  in  the  edge  of  the  board.  The  blocks  I!  are 
placed  between  the  strip  and  the  edge  so  as  to  leave  a 
space  through  which  the  paper  may  he  passed. 

This  scheme  permits  the  paper  to  be  run  through  the 
slot  and  over  the  board,  and  allows  the  roll  to  rest  on  the 
table.  There  is  some  advantage  in  economy  also,  since 
only  so-  much  paper  as  is  actually  required  for  the 
drawing  need  hi'  used,  and  the  sheet  may  he  cut  where 
necessary. 


BtuiMs©^©    Pl^ffimIb°B©!b    IReifilectoK* 

About  a  year  ago  I  '"evolved"  a  reflector  that  has 
proved  quite  efficient,  being  durable,  of  small  size  (it 
can  he  carried  in  the  pocket),  cheap,  easily  made  and 
can  be  held  in  the  proper  position  with  the  lamp,  in 
one  hand.  Iea\  ing  the  other  free  to  align  the  bob  in  setting 
line  sights,  says  II.  A.  Schmieding,  in  Coal  Age,  Nov. 
25,  1916.  The  manner  in  which  this  is  done,  as  well  as 
an  idea  of  the  construction,  is  shown  by  the  illustration. 

The  frame  of  this  reflector,  or  "bullseye,"  as  it  is  called, 
is  made  by  cutting  the  centers  from  two  "push"  lids  from 
lard  or  syrup  pails  (the  kind  that  are  removed  with  a 
knife,  screwdriver  or  coin),  obtaining  a  rin<>-  about  % 
in.  wide  with  a  raised  edge  from  each  lid.  Two  circular 
sheets  of  ilea''  mica  cut  to  a  little  less  than  the  outer 
diameter  of  the  frame  (not  the  hole)  with  "■onion  skin"' 
paper  between,  form  the  ground  or  field.  The  paper  is 
more  transparent  than  tracing  cloth,  but  is  still  suffi- 
ciently opaque  to  offer  a  good  background  when  illum- 
inated.    It  is  also  less  affected  by  heat  or  moisture. 

As  the  frames  cannot  be  forced  together  close  enough 
without  distortion  to  clamp  the  mica,  two  ring  gaskets 
of  heavy  blotting  paper  are  placed  between  the  mica  and 
the  tin,  one  on  each  side.     This  prevents  the  mica  and 


THE    REFLECTOR    IN    USE 

tin'  paper  from  shifting  and  excludes  dirt  and  dampness. 

To  assemble,  place  the  various  parts  in  one  of  the 
frames  (laid  with  the  raised  edge  up),  place  the  other 
frame  in.  also  with  the  raised  edge  up,  and  force  together 
by  pinching  the  flanges  together  around  the  raised  edges 
with  a.  pair  of  pliers. 

When  in  use  (he  lamp  should  he  held  so  that  the  tlame 
is  parallel  to  the  mica.  The  paper  or  mica  will  seldom 
need  renewing,  hut  .when  renewal  is  necessary  it  takes 
but  a  few  moments'  time. 

A  wire  handle  arranged  to  hold  the  lamp  could  be 
soldered  to  the  periphery  of  the  outer  frame  (so  as  not 
to  interfere  with  taking  the  reflector  apart),  if  desired. 
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hut    I   have  not   found  this  necessary,  as  the  bob  ca 
steadied  with  the  fingers  holding  the  bullseye  and  lamp. 
or  after  a  little  practice  with  the  edge  of  the  bullse 

Several   engineers    in    this   section    have   adopl 
reflector  and  express      eal  satisfaction  with  it. 

ELSecforic    Slh©ve]l    aft    GjtpaiaJby 

B^    ('.    M.   ('  \mit.i  i  i 

Early  in  L91  I  a  Bueyrus  10  R  electric  shovel  was  pur- 
chased for  use  mi  the  No.  2  tunnel  level  of  the  Granby 
mini's  at  Phoenix,  B.  C.  The  reasons  that  seemed  to 
justif)  the  purcha  e  of  a  power  shovel  were  as  follows: 
( l  )  Waste  could  be  handled  more  cheaply  h\  loa 
large  masses  direcl  instead  of  drilling  and  blasting  and 
then  handling  from  a  lower  level.  The  large  quantity  of 
waste  to  be  handled,  amounting  to  about  half  the  total 
output,  made  this  reason  an  important  one.     (2)    Most 


of  the  ore  could   be  handled   fully  as  cheaply, 
additional    advantage   of   having    no   development     i 
(3)   Ore  could  be  cleaned  up  to    the  sill  floor,  resu  I 
in  longer  life   for  the  shipping  plant  at  that   level 

also  eliminating  a  hoisting  charg i  some  ore.   (  H  WTiere 

ore  and  waste  were  more  or  less  mixed,  a  better  separation 

could  1 btained.     (5)   All  mine  cars  could  be  loadi 

their  fullest  rapacity. 

The  advantage  "'am  ,,1!l.v  be 

described  in  the  words  of  an  advertisement:  "Why  l. 
with  coal,  servio  PPty  ;""!  "'1"'r  in,','n" 

veninences  common  to  all  steam-driven  shovels  whet 
can  do  away  with  them  by  using  electric  shovels:  Elei  - 
trie  shovels  are  always  ready  for  wmk  at  a  minute's 
notice  and  are  mosl  onomical  to  maintain  and  operate." 
As  electric  power  was  available,  it  was  decided  to  purchase 
a  shovel  of  this  type. 

Superintendent,    Granby    Consolidated     Mining:,     Smelting 
and    lower   Co.,    Phoenix,    i:.   C. 
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satisfaction.     The   delay   mi    account 
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small  part  of  this  was  spent  in  attendance  on  thi 
and  electrical  equipment. 
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New  Eescuse  Apparatus  off  tlfoe 
»if  Mairaes 
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By  Akthue  C.  Daman* 

Considering  the  high  cost  and  comparatively  short  life 
oi'  the  domestic  crucibles  used  in  refining  gold  and  silver 
precipitates,  it  is  advantageous  to  take  all  precautions  in 
lengthening  their  life.  We  have  inside  and  outside  corro- 
sion, cracking  and  other  troubles.  The  least  expensive 
and  probably  greatesl  life  extender  for  crucibles  is  proper 
seasoning,  especialy  when  they  have  become  damp  in 
transit  or  storage. 

At  the  Commonwealth  Mines,  Pearce,  Ariz.,  a  wooden 
chest,  with  steam  coils  covered  with  sand,  is  used.  The 
chest  holds  four  crucibles,  and  by  the  time  required,  they 
are  thoroughly  seasoned.     Since  using  this  chest  the  life 


Boiler  for  Hill  Heating 
TWO   FORMS   OF  CRUCIBLE-SEASONING    CHAMBERS 

of  a  crucible  has  been  increased  from  in  to  25%  which, 
considering  the  initial  cost  (between  $50  and  $60), 
amounts  to  quite  a  saving. 

At  the  Churchill  Milling  Co.'s  mill.  Wonder,  New,  a 
sheet-iron  seasoning  box  is  placed  above  the  mill  heating 
boiler.  As  shown  by  the  sketch,  the  top  and  front  sides 
open  on  hinges,  and  the  crucibles  are  lifted  out  by  means 
of  chain  blocks. 

The  Nevada  Hills  Mining  Co.  at  Eairview,  Xev..  keep- 
two  or  three  crucibles  in  the  bullion  vault  and  inside  of 
each  is  placed  a  11'0-volt  electric-heating  element.  This 
latter  method  is  successful,  though  it  takes  a  considerably 
longer  time  to  season  and  costs  more. 
.    IS 

In  the  modem  Australian  mill  the  rock  breakers  should 
be  made  to  play  a  more  important  part  in  ore  reduction 
than  is  the  case  at  present.  Not  enough  attention  is  paid 
to  this  department  in  the  ordinary  mill,  and  as  a  conse- 
ouence,  the  duty  per  stamp  in  many  Australian  mills  is 
very  low. 

•Mining  engineer.  267S  Eudora  St..  Denver.  Colo. 

tExcerpt  from  "The  Milling  of  Gold  Ores,"  bv  J.  McCombie. 
consulting  engineer.  Auckland,  New  Zealand:  "Min.  and  Eng. 
Rev  iew,"  Oct.  G.  1910. 


Sufficient  jaw-breakers  of  the  Blake-Marsden  type 
should  be  installed  to  reduce  the  ore  at  the  start  to  2-in. 
cubes.  Screening  should  follow,  and  the  oversize  should 
be  crushed  in  a  Gates  crusher  set  close  enough  to  reduce 
the  whole  product  to  pass  a  1-in.  ring. 

If  the  Australian  stamp  batteries  were  fed  with  ore 
reduced  to  this  degree  of  fineness,  the  weight  of  the  stamps 
and  the  height  of  drop  could  both  be  minimized,  while 
the  drop  per  minute  could  be  increased  with  a  correspond- 
ing improvement  in  the  stamp  duty. 

It  is  considered  that  the  crushing  surfaces  of  the  ordi- 
nary uptodate  stamp  shoe  and  die  are  far  too  small — only 
0  to  10  in.  in  diameter.  This  diameter  should  be  increased 
to  from  12  to  14  in.  This  would  necessitate  enlarging  the 
present  type  of  mortar  box  or  reducing  the  number  of 
stamps  now  employed  in  each  mortar  to  make  room  for 
the  new  arrangement. 


jiirsiEatmllattaOETi  asa  iKdas 

The  matte  granulator  installed  .Mar.  1.  1915,  hail,  up 
to  Jan.  1,  1916,  handled  18,735  tons  of  matte.  Previous 
to  its  installation  matte  was  cooled  in  small  pots,  broken 
by  sledges,  transported  to  a  crushing  plant  and  reduced 
to  14-in.  size  before  feeding  to  the  roaster  bins.  The  costs 
by  this  method  were  $0.87  per  ton  for  cooling  and  sledg- 
ing, while  crushing  to  i^-in.  cost  an  additional  $0.56; 
total  cost,  $1.1:!.  Granulation  by  the  new  method  costs 
a  total  of  only  $0.T5  per  ton,  a  saving  of  $0.68  per  ton 
over  the  old  method. 

By  the  new  method  the  matte  tapped  into  6-eu.ft.  iron 
ladles  is  transported  by  electric  crane  to  the  granulator. 
Here  it  is  poured  into  a  cylindrical  container  constituted 
by  a  specially  designed  Traylor  copper  converter  minus 
the  tuyeres,  but  having  a  20-in.  opening  at  one  end  for 
the  flue  and  equipped  with  oil  burners.  Inside  measure- 
ments are  77x120  in.;  lining,  9  in.  of  magnesite  brick; 
tilting  accomplished  by  a  50-lip.  motor.  To  prevenl 
metal  losses,  the  container  is  covered  by  a  swinging  hood, 
except  during  pouring  from  the  crane,  which  fits  over  the 
charge  opening  and  connects  with  an  18-in.  Hue  conduct- 
ing fumes  to  the  baghouse.  Two  oil  burners  are  placed 
under  the  flue  within  the  container,  although  one  usually 
suffices  to  keep  the  matte  molten.  The  consumption  of 
18°  to  20°  Be.  crude  oil  is  250  gal.  per  24  hr.,  or  2  to 
2'  ..  gal.  of  oil  per  ton  of  matte  granulated.  Air  at  :?0  lb. 
pressure  is  supplied  to  the  burners  for  atomizing  the  oil. 

The  granulation  is  accomplished  by  pouring  the  molten 
matte  through  two  superimposed  Hat  jets  of  water  shoot- 
ing horizontally  into  a  concrete  tank  lined  with  cast-iron 
plates.  The  stream  of  matte  is  disintegrated  into  small 
shot-like  particles  before  reaching  the  body  of  water.  It 
is  accurately  directed  on  the  jets  of  water  by  a  so-called 
pouring  box,  the  spout  of  which  is  6  in.  above  and   1  3  in. 


•Abstract  from  ".Matte  Granulation  at  Herculaneum,  Mo.," 
by  S.  Paul  Lindau,  Herculaneum,  Mo.,  and  Hery  B.  Smith. 
Rivei-mines,  Mo.,  to  be  presented  to  the  New  York  meeting 
of  the  A.  I.  M.  E.,  February,  1917. 
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in  fronl  of  the  upper  nozzle.  Tins  box  is  lined  with  com- 
mon brick,  and  the  matte  is  poured   directly  into  il   In 

revolving  the  tain        The  pour  ho] 

wide  by  8  in.  high. 

The  average  rate  oi   i  ouring  the  matte  is  3.2  cu.ft.  per 
niin.     The  water  supplied  to  the  two  superimposi 
jets  on   which  the  matte  impinges  is  100  gal.   per  min. 
miller  a  head  of  10  ft. 

The  receh  ing  granu  ted  of  con- 

crete, I?  ft.  long  and  7%  ft.  wide,  the  floor  being  plated 
with  1-in.  cast-iron  plates,  am!  sloping  at  30  into  tin 
conveyor  trough.     Tin     di 

sufficient  to  cause  the  granulated  particles  to  run  into 
the  trough. 

The  granulated  matte  is  removed  from  the  tank  bj  a 
dewatering  drag  conveyor  placed   to  one  side  out  of  the 

way  of  the  jets.     Thi    ■•■ .  running  in  n  si 

east-iron  trough   1  in.  deep  bj    15  in.  wide  ami  driven  at 
a  speed  of  30  ft.  per  min.  by  a  10-hp.  motor,  elevates  the 
matte  over  the  slag   track  ami  discharges  into  standard 
gage   railroad   cars.     The   latter  are   weighed   am!   their 
iimtents  sampled  before  emptying  into  the  roaster  bins. 

In  the  end  of  tin'  concrete  tank  opposite  the  nozzles, 
a   V-shaped  settling   bos   takes  the  overflow   water.     This 
box  prevent  the  In—  of  the  coarser  -lime,  while  thi 
material  settles  out  in  a  series  of  settling  lank-,  oni 
flowing  into  the  other.     An  excelsior  filter  linalh   clears 
the  water  before  ii   enters   the  circulating   pond. 
are  two  series  of  settling  tanks,  one  in  use  while  thi 
is  being  cleaned  out. 

Some  lead  settles  mil  of  the  matin  while  in   tl 

tainer,  about  :!<>  to  60  pigs  of  65  lb.  each,  aecon 
the  condition  of  the  furnaces,  being  poured  out  daily.  In 
ease  lead  goes  over  and  is  granulated  with  the  matte  it 
manifests  itself  by  a  sputtering  am!  popping  on  the  sur- 
face of  the  water.  After  thi'  matte  has  been  poured  down 
to  the  lead  level,  the  operatoi  turn-  the  container  back- 
ward and  pours  the  lead  into  a  ladle,  whence  it  is  molded 
into  pi,u;s. 

This  installation  requires  only  tun  men   per  shin 
operation,    one   to   operate    the    container   ami    one    the 
crane.     The  forehearth   tapper-  at    the   fun 
i  he  crane  hook  to  the  ladles. 

In  summary,  by  the  use  of  the  granulator,  100  ton-  of 
matte  per  24  hr.,  at  a  cost  of  onlj  $0.75  per  ton  is  granu- 
lated to  the  following  Min-  n  an;  On  \  rin.  mesh 
-  n  .'ii,  .".',  :  mi  .'.-i'1--  !'<  ;  ""  's-i'i--  I1''  I  on  rVm-j 
;v,  ;  through    ,',;  in.  mesh,    r." ,  . 

fGrroimdlsvl  Ffloft^ftioHa  Appaffattias 

To  improve  the  opportunity   I'm-  contact   betwei  i 
particles  and  oil   in    flotation   is   the   objeel   of  a   newly 
devised  apparatus.     Hitherto  a-  intimate  contact  as  pos- 
sible has  been  made  either  by  stirring  or  h\   addii 
ml  to  the  ore  during  the  pi  ne  grinding 

present  invention  'he  on' 

particles    in    the    following    manner:   Oil    is 
Korting  -team  jet.  where  the  -team  under  pressure  draws 
a  large  volume  of  air  into  the  pipe  leading  to  the  i 
of  a  mixing  chamber.    Tin  terminus  of  thi-  pipe  is  formed 
by  a  funnel  just     ' 
feeding  the  ore  pu 
filled   mixing  chaml  er 
pulp  meets  the  stream  of  steam,  air  ami  ml   rising 


ing  hi 

mixing  tank,  win 

nt   Callow    lank.     FTere  the 
ami    are    drawn    o 

les  overflow  into 

I 
tJrbndal,  a 
granted    United 
|  l!)l(i. 


ILtalbrncs^noirB  ait  MnEHaKAg  Plarots 

consideratioi 

mperature  I 
to  make  a   comparison   between  d 
in  review  ol 
eal  pre--.     Chemical  t 

this  pm  i 'fie    n( 

with  a  cup  feeding  nil  directly  into  tin 

Tim  oil  i-  can 
.at  once  in  a 

An  improi  -I  oil  atomizer  for  thi-  p 

:   the 
steam  pipe  where  the 
the  oil  up  !■  spray,  ami  ii 

Cylinder  nil-  with  a  Hash  point  low. 
perature    have    been    used    successfully 

lis  is  because  tin-  flash  ■  •!  at 

ispherii  al    pressure,   and    at    the    -■■ 
will  have  a  highei  I  □  the 

.-team  to  affect  the  nil  either,    oil  elimination 
uat.  i  al   ami   other   pro<  d    to. 

: im..-  deposits  ol    solii  er  by  the 

-  have  Imnii  mistaken 

It  i-  necessa rj  to  drain  water  i  ham- 

be  rs  ami  reservoirs  at   frequ  tinu- 

irculation  of  ml   resull 

to   the  action   of   heat.   Inni-tlliv  and   air.      Thi- 

with  an  increase  in  the  viscosity  and  tin  '.  itv. 

while   aninn  Oil 

vapors  from  bearings  ami  tan 

bubbles    which    burst  into 

-  a  result  ol  '  the 
oil  are  distinct  I  from  the 
relinn                             I  lOUld 

sulated  t.i  o 
'  a  through  the  b 

and  oil-  suitabL 

ml. 


Ml..,-    i,.r    \\  iiii-i:iiiiini-    Miuh     Prrsaarai 
by  s    I  ■ 

.; 

roi 
Inuni  will  maki 
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MESSITER    BEDDING    SYSTEM    AT    CALUMET    &    ARIZONA   SMELTERY.  DOUGLAS,  ARIZ. 

Bedding  of  ores,  formerly  onlv  practiced  bv  lead  smelters,  has  become  popular  among  copper  smelters,  particularly  in 
the  Southwest.  The  accompanying  views,  beginning  at  the  right,  show  the  ore  bed  formed,  being  reclaimed  with  a 
Messiter  machine   and   the   bed   completely   reclaimed. 


OPENPIT    OF    THE    GRANBY    CONSOLIDATED'S    COPPER   MINE  AT  PHOENIX.  B.  C. 
This    openpit     is    being    worked    by    an    electric    shovel — a   Bucyrus    40-R.      The    pit    has   been    widened    to    permit    the 
use   of  two   divergent   tracks   which   reduce   delays.      Drilling  and    barring    down    is    done    in    one    part    while    shoveling    is 
proceeding  in  the  other.     This  is  described  more  in  detail  on   p.  979  of  this  issue. 


I  lei  i  mbi  c  ■'.   L916 
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faldi 

eros 

Bamboo    scaffolding    in    process    of    erection 


FIRST    COTTRELL    PR]  I  ION    PLANT    IX    JAPAN 

I 

lUiout' saw'or    hummer;   poles  "bound  "togeth*:i 


ion    of    mountain,  sides.      (2)   .Concrete    oust    nue       i«  . 
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H®{t  Always  g\ 

I  noticed  in  the  issue  of  the  Journal  of  Oct.  28,  1916, 
that  a  correspondent  had  discovered  a  brood  of  wildcats. 

I  didn't  know  they  came  in  broods.  I  am  an  old-time 
prospector  and  miner,  but  don't  claim  to  know  much 
about  wildcats,  mines  and  mining;  though  I  am  very 
anxious  to  learn.  Therefore  I  ask  the  correspondent  if 
he  thinks  the  man  is  always  correct  in  yelling'  "wildcat" 
on  the  slightesl  provocation.  Isn't  it  possible  that  the 
cry  "wildcat"  might  be  in  the  interest  of  the  big  copper 
producers?  He  seems  surprised  that  the  United  States 
Government  doesn't  get  after  the  wildcats.  Perhaps  the 
Government  is  not  anxious  to  put  a  stop  to  the  develop- 
ment of  new  copper  properties. 

If  this  doubter  is  always  correct,  why  were  the  United 
Verde,  Hillside,  Congress  and  the  Vulture  all  turned 
down  at  different  times?  The  Congress  ran  steadily  for 
22  years.  The  Vulture  produced  $17,000,000.  Mr.  Law- 
ler  is.  or  was,  a  rich  man  and  he  made  it  out  of  the 
Hillside.  Ask  ex-Senator  Clarke  what  the  United  Verde 
produced.  All  these  have  been  classed  as  wildcats  in 
their  time.  Let  me  quote  from  a  letter  just  received  from 
an  old  Arizona  friend.  He  says:  "It  is  20  years  ago 
that  we  hail  the  Ajo  group  of  claims  under  option  from 
,,1,1  Torn  Childs  and  Mr.  Westbrook  for  $35,000.  The 
best  experts  of  that  day  examined  the  group,  and  they  all 
pronounced  it  a  wildcat  and  an  impossibility.  You  sent 
one  man  from  Colorado  there,  and  he  turned  it  down  Hat. 
There  is  a  railroad  built  from  Gila  Bjend  and  a  large 
plant  under  construction.  I  understand  the  entire  prop- 
erty, including  the  railroad,  plant  and  mine,  has  increased 
its  value  many  times."  That  was  a  wildcat  that  showed 
his  claws  and  teeth  to  every  expert  that  went  near  it. 

My  friend  continues :  "Of  course  you  remember  the  old 
Mexican  silver  mine  on  Slim  Jim  Gulch  and  the  Uncle 
Tom  that  you  once  had  an  option  on  from  me.  and  the 
claim  you  located  across  the  gulch  opposite  the  Mexican 
Silver  mine,  that  were  all  turned  down  and  called  the 
worst  of  wildcats  by  that  l',,\y  red-headed  expert  that 
started  in  to  be  abusive  because  you  had  the  audacity  to 
show  him  such  wildcat  property?  Said  he  would  just  as 
soon  advise  men  to  invest  in  a  school  of  herring  in  the 
sea  as  to  put  money  into  such  wildcat  property  as  I  had 
showed  him.  The  Mexican  Silver  mine  is  now  called  the 
.Monte  Cristo  and  has  21/2  mi.  of  underground  workings, 
and  T  understand  Ezra  Thayer  has  refused  $1,000,000  for 
it.  Furthermore,  there  has  been  sufficient  work  done  on 
the  Uncle  Tom  to  show  that  it  is  a  better  property  than 
the  Monte  Cristo.  And  the  claim  you  had  across  the 
gulch  from  the  Monte  Cristo  has  sold  for  $500,000." 
They  were  all  wildcats,  and  if  stock  companies  had  ever 
been  formed  and  the  stock  offered  to  the  public,  the  wild- 
cat hunters  would  all  have  been  bitten  or  scratched  and 
would  have  died  of  rabies. 

The  effort  to  put  any  new  mining  property  on  its  feet. 
and  especially  if  it  is  done  through  the  attempted  sale  of 
stock,  gives  some  men  spasms,  and  I  often  wonder  if  thej 


are  not  the  same  men  that  call  everything  a  wildcat 
until  the  ore  is  blocked  out  so  they  can  measure  it  and 
take  samples. 

There  is  a  class  of  men  who  woidd  have  us  believe  that 
the  greatest  crime  on  earth  is  to  solicit  money  to  develop 
a  prospect.  Such  men  in  my  opinion  are  a  detriment  to 
the  mining  industry.  I  have  no  copper  or  other  stock 
for  sale  and  don't  know  that  I  ever  will  have.  If  the 
wildcat  hunter  will  take  the  trouble  to  investigate,  he 
will  find  that  a  large  percentage  of  the  big  bonanza  mines 
were  once  prospects  anil  that  some  of  them  not  extra 
good-looking  at  that,  and  that  the  prospectors  who  discov- 
ered them  got  someone  to  put  up  the  money  to  develop 
or  sold  to  some  company  or  individual  who  formed  a 
eompany  and  sold  stock  in  order  to  make  mines  of  them. 
He  will  also  find  that  at  one  time  it  was  next  to  impos- 
sible to  sell  Calumet  &  Ilecla  at  $■'!  a  share  and  it  was 
considered  one  of  the  greatest  swindles  ever  offered  to 
the  American  public.  It  is  now  $630  pel'  share.  I  sup- 
pose that  it  was  a  wildcat,  like  many  others!  If  every 
prospect  is  a  wildcat  and  every  man  who  attempts  to  raise 
money  to  develop  the  prospect  is  a  criminal  and  should 
he  prosecuted  by  the  United  states  Government,  then  tell 
me.  Where  are  we  going  to  get  nones?  Order  them  from 
Seal's  &  Roebuck,  of  Charles  Williams  Stores,  I  suppose! 

Ruilm,  X.  ('..  Nov.  2:;.  1916.  John  Lord. 

[There  is  something  in  what  our  correspondent  says. 
Doubtless  many  prospects  have  been  rejected  as  worthless 
and  have  since  proved  to  be  valuable.  Humans  are  likely 
to  err.  In  condemning  this  particular  kind  of  error, 
however,  it  should  be  remembered  that  many  prospects 
have  proved,  upon  development,  to  be  worthless,  and  the 
chances  are  that  most  of  those  rejected  after  competent 
examination  never  could  be  made  into  mines. — Editor.] 


In  the  September  issue  of  the  Minimi  Magazine,  of 
London,  there  appears  an  article  by  Reuben  Edward 
Smith  and  myself  on  "Winter  Washing  at  the  Lenskoi 
Mines.  Siberia."'  Owing  to  the  fact  that  neither  Mr. 
Smith  nor  myself  was  in  London  when  the  article  went 
to  press,  an  erroneous  subheading  was  inserted,  making 
it  appear  that  the  thawing  of  frozen  grave]  was  one  of 
the  operations  involved.  As  we  clearly  set  forth  in  the 
body  of  the  article,  ami  as  the  writer  has  previously  stated, 
the  auriferous  gravel  now  handled  in  the  Lenskoi  drifting 
operations  is  for  the  most  part  unfrozen.  Even  when 
encountered  in  a  permanently  frozen  state,  the  thawing 
artificially  is  one  of  the  underground  mining  operations 
and  ha-  no  relation  to  the  washing  methods  described  in 
the  article  referred  to.  May  I  crave  your  space  for  the 
insertion  of  this  letter  so  that  no  misconception  may 
o, cur?  Chbstee  Wells  Purington. 

London,  Oct.  83,   L916. 
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Testtiiimgf  Maime  Rescue 


<Uas' 


By  C.  E.  I'i-i  1 1 Hon i  f 


&XN0PSI8 — The    author    advocates    n    test 
breathing  apparatus  by  which  parts  of  the  appa- 
ratus are  pluggi  a  am     u      i  ted  to  an  internal  pres- 
sure "/  5  oz.    Should  this  pressure,  ninth  is  twice 
the  maximum  experienced  in   use  in  any  pari  oj 
the  apparatus  be  retained  trillion  I  noticeable  "  ■ 
for  our  minute,  the  apparatus  is  regarded  as 
,  iently  tight  against  any  in     ■  angen 

gas  iii  n  poisonous  atmosplu  re. 

This  paper  desa  ibes  501m  i  -  merits  thai  we  liavc 
been  conducting  on  the  testing  of  mini  i  iaratus 

for  Pickands,  Mather  &  Co.  [  am  desirous  ol 
genera]  expression  as  to  the  practicability  of  I 
described. 

This  test  lias  been  applied  to  the  Draeger  apparatus, 
which  is  the  type  of  apparatus  we  arc  using.     We  bi 
however,  thai  the  principles  of  tins  test  can  be  applied  t<> 
any  type  of  rescue  apparatus,  it  being  only  necessary  to 
develop  a  few  connections  and  make  other  in 
modifications. 

Many  articles  and  mucH  discussion  bave  been  devoted 
to  setting  forth  the  da  e  and   have 

arisen  from  leaks  in  breathing  apparatus.    An 
linn  of  the  merits  of  different  types  of  these  ap 
always  brought  up  the  question  of  nega1    e  pressure,  or 
suction,  and  of  the  amount   of  the  apparatus  which   is 
under  such  pressure. 

In  order  to  satisfy  ourselves  thai  leaks  in  the  apparatus 
tire  important,  we  tried  the  following  experimenl  with 
an  apparatus  not  of  the  positive-pressure  design.  We  sent 
several  men   into  a  smokeroom   filled  with   formaldi 


PIG.    1.     TESTING    THE    WHOLE    APPARATUS    FOB    LEAKS 

fumes.     All  the  men  h  rtridges  in  their 

ratus.    They  w<  n  "'  oul  as  soon  as  they  recog- 

nized the  odor  of  the  formaldi  h  de  vapors.     None  of  them 
had  any  trouble   with   his  apparatus,  and   the  men 
railed  out. 

•Abstract  of  a  paper  read  before  the  Mining  Section  of  the 
National  Safety  VouSc  I  ,     The  experiment 

scribed  were  conducted  by  H.  T-.  Scheiber,  Palatka,  Mich. 

tDirector,    Department   of   Safety.   AVelfare   and    Insurance. 
Pickands.   Mather  &  Co.,  Cleveland.   "hn>. 


PIG     2      PROVING    THE 

FLKXI1 


iippai  i 

man  had  li  i 

with  the  defeel  ivi  n  the 

A  similai  opcrati  i  ith  the  Fli 

a  bole  being  cul  in  the  inha  thai  i  onni  i 

breathing   bag   %■-  ■  t  !  >   i ,  , 

i 
lamed.      There     was     therefore 
convim  ace   thai    leaks 

in    the   apparatus    would    prove 
very  serious,  if  not   fatal,  when 
operating     in     poisonoxi 
such    as    carbon    monoxide.     It 
was    probably    because  of  criti- 
cism of  this  character  thai  the 
Co., 
.   several    years   ago,   changed    it> 
mis   to   what 

sure  type,  in 
which  a  greater  portion  of  the 
apparatus  in   use  is  pla 

-ure.     The 

dinary  tests,  made  with  tin  ■   -how 

thai   the   reducing  valve  and   inji  rnish- 

ing  the  desired   quanl  producing 

rhe  n 

maintain    the   circulation   of  air   I 

Neither  ol  ilished 

this  fact    by   testing  the  a  punctured 

potash  earl  i  'My. 

The  "smokeln  wearing  the 

ratus  in  smol ■  formaldehyi  ill  nol  indi- 

■til  it   is  qi 

o 
disci  ll"' 

mined     in     I  "in.    would    prohal.lv    •  - 

minoi  '   i""1 

iii. > i ,  Ol  n  in  actual 

mine  re 

It  was  ' 
determinii 

kind-  .  which 

we  v.  dank  otr  t!  i 

h'nimi  I 

the  a 

tl 

ial. 
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FIGS.   3  AXD  4.    U-TUBE  IS  ATTACHED  TO  THE    BREATHING   BAG  AS   SHOWN 


Later,  we  were  able  to  obtain  from  the  I  iraeger  company 
three  testing  parts  by  which  the  various  connections  could 
be  blinded  and  whereby  proper  connection  could  be  made 
to  a  pressure  gage.  These  parts  are  lettered  A,  B  and  C 
in  the  various  illustrations.  We  endeavored  at  that  time 
In  induce  this  company  to  make  a  cap  for  the  relief  valve 
of  the  bag,  but  it  objected  to  doing  this  on  the  ground 
that  some  one  might  wear  the  apparatus  with  the  cap  in 
place  over  the  relief  valve. 

We  made  two  types  of  blanks  for  this  valve,  one  which 
fits  tightly  over  the  valve  and  the  other  made  by  soldering 
up  the  relief  valve  of  an  old  bag.  The  former  blank  is 
preferable,  as  it  can  be  used  without  removing  the  relief 
valve.  In  the  illustrations  this  valve  is  marked  D.  The 
Draeger  company  is  now  furnishing  a  blank  for  this 
purpose. 

In  all  discussions,  and  in  talking  with  sales  agents  of 
the  various  apparatus,  1  have  never  seen  or  heard  of  any 
figures  that  give  the  pressures  actually  existing  in  the 
different  parts  of  the  apparatus  under  normal  operating 
conditions. 

We  developed  a  water  TJ-tube,  as  shown  in  the  various 
illustrations.  This  was  graduated  for  the  reading  of  pres- 
sures in  tenths  of  ounces.     By  soldering  a  pipe  in  the 


side  of  a  potash  cartridge  near  the  base,  and  by  other  con- 
nections, we  were  able  to  tap  in  on  the  circulation  and 
obtain  the  pressures  existing  under  normal  operation  at 
five  different  points  in  the  apparatus.  The  following 
results  are  the  average  of  tests  of  several  apparatus  with 
different  men  wearing  them,  and  with  the  breathing  bag 
set  to  release  at  -\-'iy±  oz. : 


Test  No.  U-Tube  Attached  to 

1  Inhalation  tube  between  bag 

and  mouthpiece 

2  Exhalation  tube  between  bag 

and  mouthpiece 

3  Inhalation  tube  below  bag 

4  Exhalation  pipe  below  bag 

5  Bottom  of  potash  cartridge 

It  will  be  understood  that  the  pressure  as  measured  is 
positive,  except  in  the  exhalation  pipe  below  the  bag 
during  inhalation,  where  it  is  a  negative  pressure  as 
indicated. 

Thus  the  maximum  pressures  in  the  apparatus  are  2% 
oz.  in  back  parts  and  2*4  oz.  in  front  parts.  When  the 
bag  releases  at  2%  oz.  in  front,  2l/o  oz.  are  recorded  in  the 
back  parts.  This  pressure  is  about  what  can  be  obtained 
by  inflation  with  the  lungs. 


Minimun 

Pressure 

During 

in  Ounce* 

Inhalation 

i 

Exhalation 

1  to  2i 

Inhalation 

Exhalation 

1i  to  2i 

Inhalation 

i 

Exhalation 

I1,  to  21 

Inhalation 

—  1 

Exhalation 

|  to  2 

Inhalation 

Exhalation 

1!  to  2', 

FIG.    5.     TESTING    ENTIKE    BACK    OF    APPARATUS 


FIG.    6.      PROVING    TIGHTNESS    <  >K    liOTTOM    PARTS 
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The  tests  are  as  follows : 
apparatus  as  shown  in  Fi 


After  determining  inder  which 

the  apparatus  operatei  namely,  2y2  oz.  we  decided  to 
test   11  with   100  per  i  ent.  overload  a1  5  oz.  of 

pressure.     We  f i  .!.■  to  make  the  appa- 

ratus so  tight  that  the  water  in  the  CT-tuhe  would  perma- 
nently remain  at  5  o  .  This  was  due  unquestionably  to 
infinitesimal  Irak-  in  the   fabric  and  valves. 

We  found,  moreover,  that  if  the  smallesl  possible  pin- 
hole was  made  in  the  potash  cartridge,  the  pressure  would 
be  relieved  and  the  water  drop  in  no1  longei  than  one-half 
minute.    We  therefore  decided  thai  the  apparatus  should 

be  considered  as  being  in  ■■ I  condition  when   under  a 

pressure  of  5  oz.,  if  the  water  did  no1  fall  in  [ess  time  than 
one  minute. 

In  operation,  the  U-tube  is  filled  with  water  to  a  poini 
just  below  the  reservoir,  and  the  scale  is  adjusted  so 

7ero  on  the  scale  corre  | l-  to  the  height  of  the  water. 

Care  must  be  taken  to  make  sure  that  there  are  no  bubbles 
of  air  in  the  column. 

Tes1  1 — Connect  the  entire 
1 .  Blank  ofi  one  tube  al  the 
top  of  the  bag  with  the  test 
plug  I>.  Conned  the  other 
tube  to  the  stop-cock  C  of 
the  testing  set  and  atl 
this  to  the  I'-tuhe.  Tin 
the  release  valve  with  the 
plug  D.  Admit  oxygen  very 
slowly  from  the  cylinder  un- 
til a  pressure  of  5  oz.  is  ob 
tained.  shut  off  the  oxygen. 
It  the  apparatus  is  free 
Erom  leak-,  the  water  will 
remain  at  this  level  or  de- 
scend very  slowly,  taking 
longer  than  one  minute  to 
descend.  If  the  tesl  show- 
leaks  in  the  apparatus,  they 
may  he  located  by  te 
portions  of  the  appara 
Eollows,  hut  whenever  a  leak  i-  located  and  corrected  the 
entire  apparatus  should  he  connected  up  and  retested. 
T,.-t  2— Test  the  flexible  tubes  as  shown  in  Pig.  2.  Tesl 
3— Using  tubes  tested  in  tesl  2,  tesl  the  bag  as  shown  in 
Figs.  3  and  4.  In  tests  2  and  3  inflation  can  be  obtained 
from  the  lungs  or  a  small  pump.  Test  4— Test  the  en- 
tire back  of  the  apparatus  as  shown  in  1 

If  a  leak  is   indicated,   il    is  advisable   to   removi 
potash  cartridge  and  insert  tl  plug  E,  shown  in 

Fig.  6.    It  consists  of  two  bell-shaped  cups  connected  bj 
a  pipe  fitted  with  a  stop-cock.    While  the  valves  al  I 
and  bottom  of  the  potash  cartridges  are  shut  when  the 
partridge  is  removed,  they  do  not  close  tight  enough  for 
This  test. 

Test  5— Test  both  circulation  pipes,  as  shown  in  I 
Ti    i    6— Using  tested  circulation   pipes,  tesl 
part-    by    closii  '"    the   '•"" 

described  abo' 

entire  hack  pari-  M  :"  I'1"- 

open.  using  test 

When  a  leak  ha  '  caD  usually  be  found 

by  feeling  with  a  dam  -  finger.     I 

immersed  in  water.     !  aratus 

if  made  monthly,  will  maintain  it  in  excellent  condi 
In  case  of  actual   rescue  work,  the  testing  of  the  entire 


7.     PROVING  CIRCU- 
LATION   PIPES 


appan 

if  desired,  the  us 

and    the    injector   can    bi  I 

course 

those  ju-t  described. 

N©s?tnwest  Mining  Association 
on  Mining  Law  Revision 

The  Mining  and  Mets 

ite  re\  ision  of  th 

i 

aizations   of   mining   men   and    found   a    ready   and 
hearty   response.    In  thi  I  illize 

the  opinion  of  mining  men  into  approve! 

pies    I  I    de- 

tailed  it',  ised  law,  the  so  ques- 

tionnaire to  it-  own  members  and 
lion-.    This  questionnaire  was  published  in  the  Engi 
iiH/  and  Mining  J  Oct.  14,  1916.     In 

this  questionnaire,  the  i 
Minme  Assoi  iation  adopted  the  following 

Whereas,   It   is  generally   understood  and  agreed   In  mining 

t  our  Fedi  ill  mining  lava  has  bi 

try  to  th--  welfare  of  the  mining  Industry  of 

Whereas,  [I   Is  the  belie!   ol   the  members  of  the  Northwest 

Minum    Association    that    any    new    I,-    that    mav 

should   '"    a  >'e.  offering  • 

to    those    wishing    to    prospect    for    mines   an.l    to 
and  guarding  only  against  fraudulent 
tions  of  public  lands  for  purposes  other  than  those  pertaining 
to   mining;   and 

Whereas,  The  Mining  and  Metallurgical  Society  of  America 
has  undertaken   to  drafl  bill    for  presentatli 

Congress,  which  bill  shall  cover  all  necessary  changes  In  our 
present    mining   laws,   and 

B,    The    mining    committer 
requested  a   statement  of  the  views  of  members  of  this  organ- 
ization in  respect   t..  tie    propo  ■  mined  in  a   q 
tionnaire.  dated   Oct    -.    1916:   now,   therefore 

ed,  Thai  this  organization  submit  the  following  sug- 
gestions and  replies  to  Id  questionnaire  as  an 
official    expression   of   the  opinion   of   Its    mel 

I      Tli.      pi  i  l     definitions    and    principles    of 

stratlon    of   our    present    mining    laws   should    be    pre- 
ble. 

2.  Tie  new  mining  laws  should  cover  clearly  and  defi- 
nitely all  i  .iluable  mineral  deposits  other  than 
coal. 

3.  The  new  laws  should  authorize  mineral  locations  with- 
out discovery  in  any  part   of  the  public  lands  officially  el 

as    mineral. 

4.  Th.    new   laws   should   authorize    mineral    li 
discovery    in    any    pari    ol    the    publli 

class.  i   or   nonmlni 

hence 

5     There    should    b< 
tide  prospecting  upon  all  '•  an'' 

should   not 
mine,  'hat  this  shall  net 

appi'  rround 

ful    minlnu 
inns 
The  number 
of    mineral     should     be     limited     to     four     CI  lalms. 

whetl 

,oc.,,  strike    or    In    series    where    no 

10-12  cation    strongly   advocates   the    ■ 

is     tie 

Introd 

done 

too  laru-".   while   the  din 

I    ■ 
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would  merely  confuse  locators  and  require  more  locations  to 
be   made. 

13-14.  For  several  practical  and  important  reasons  this 
organization  is  also  unqualifiedly  opposed  to  the  idea  of  re- 
quiring claims  to  be  located  as  subdivisions  of  surveyed 
sections  or  with  lines  running  north-south  and  east-west  on 
unsurveyed  lands.  Such  conformity  is  both  impracticable 
and  unnecessary;  to  enforce  it  would  be  merely  to  place  addi- 
tional obstacles  in  the  way  of  the  prospector,  particularly  in 
rough  or  heavily  timbered  and  brushed  districts.  No  possible 
confusion  could  result  from  permitting  the  locator  to  use  his 
own  judgment  in  staking  his  claims,  since  all  claims  require 
readjustment  when  accurately  surveyed,  and  fractions  are 
bound  to  occur  in  any  case  and  under  any  system.  Moreover, 
the  abandonment  of  the  extralateral  right  will  automaticallj 
remove  practically  all  the  difficulties  introduced  by  our  pres- 
ent  system. 

15-16.  The  number  of  claims  locatable  by  one  person  or 
association  should   be  unlimited. 

17.  The  present  regulations  governing  marking,  notice 
and  record  of  locations  are  susceptible  of  considerable  im- 
provement. They  should  be  so  changed  that  the  public  may 
easily  discover  (upon  the  ground)  what  land  has  been  covered 
by  claims  and  by  whom.  The  present  method  of  staking  and 
marking  is  shiftless  and  temporary  in  a  large  majority  of 
instances.  The  official  surveyor  alone  should  destroy  all 
corner  posts  of  abandoned  claims  after  having  noted  their 
exact  location  for  record  wherever  such  notation  is  neces- 
sary; a  penalty  should  be  provided  for  the  removal  or  de- 
struction of  corner  posts  by  anyone  but  the  surveyor.  The 
locator  should  be  permitted  to  stake  his  claims  according  to 
his  judgment,  provided  only  that  they  be  so  staked  and  the 
stakes  so  plainly  marked  that  the  boundaries  of  his  claims 
may  easily  be  followed. 

18-19.  Notice  of  location  should  be  filed  as  soon  as  possi- 
ble in  the  public  office  of  record  of  the  district  or  county  in 
which  the  location  is  made,  but  not  necessarily  at  a  United 
States  Land  Office.  The  latter  is  often  too  distant.  Ninety 
days  after  location  should  be  the  limit  for  recording  in  the 
United   States. 

21-27.  This  organization  strongly  recommends  and  urges 
that  the  amount  of  the  annual  assessment  work  be  set  at  $100 
per  claim  or  fraction  thereof,  as  at  present.  Without  extra- 
lateral  rights  this  is  sufficient;  any  larger  sum  would  prob- 
ably discourage  prospecting. 

All  assessment  work  should  be  reckoned  at  the  current 
wages  of  miners  in   the  district. 

Assessment  work  should  be  permitted  upon  one  or  more 
claims  of  a  group  of  contiguous  claims,  provided  that  such 
work  is  so  begun  and  continued  as  to  constitute  a  develop- 
ment of  the   entire   group.  > 

If  the  amount  of  assessment  work  performed  upon  a  single 
claim  or  fraction  in  a  single  year  is  in  excess  of  $100,  thin 
the  excess  sum  should  be  made  a  credit  against  the  work  to 
be  done  in  the  following  year  or  years,  at  that  rate,  provided 
that   no   fraction   of  $50  be  allowed. 

If  the  amount  of  assessment  work  performed  upon  a  group 
of  contiguous  claims  or  fractions  of  claims  shall  exceed  a  sum 
equal  to  the  number  of  claims  or  fractions  multiplied  by  100, 
then  the  said  excess  should  be  made  a  credit  against  the  work 
to  be  done  in  the  following  year  or  years,  provided  that  no 
fractions    of    $100    he    allowed. 

In  lieu  of  the  performance  of  actual  assessment  work  the 
owner  should  be  permitted  to  pay  into  the  office  of  record  of 
the  district  (not  necessarily  a  United  States  Land  Office)  the 
sum  of  $200  for  each  claim  or  fraction  of  a  claim;  and  :>ll 
sums  so  paid  should  be  made  a  fund  to  be  used  in  road  build- 
ing or  in  such  other  work  as  will  better  the  mining  condi- 
tions of  the   district   in  question. 

All  sums  expended  in  tin-  survey  of  claims  should  be 
counted  as  annual  assessment   work. 

Any  new  law  that  is  enacted  should  contain  emphatic 
provisions  that  shall  insure  the  honest  performance  of  as- 
sessment   work. 

Every  holder  of  a  claim  or  fraction  of  a  claim  should  be 
required  to  file  an  annual  statement  of  his  assessment  work, 
and  severe  penalties  should  be  imposed  for  the  falsifying  of 
these    returns. 

2S-30.  After  careful  scrutiny,  existing  patent  regulations 
should  be  simplified  wherever  possible.  Often  at  present 
they  operate  to  cause  vexatious  delays.  The  question  of 
monumenting  groups,  instead  of  claims,  is  open  to  debate, 
but  it  would  seem  best  to  monument  each  claim,  as  guides  to 
an  interested  public,  since  some  groups  are  very  large.  Ab- 
sence of  records  in  the  recording  office  of  the  district  should 
be  the  prima  facie  evidence  of  the  nonexistence  of  conflicting 
claims. 

31.  This  organization  strongly  urges  the  abolition  of 
extralateral    rights   and    hereby    indorses    Art.    5    of    the    mem- 


orandum  of   the   New   York  Section   of  the  Mining  and  Metal- 
lurgical   Society   of  America. 

32.  Seven  years  after  date  of  location,  exclusive  of  time 
covered  by  pending  adverse  claims,  is  sufficient  time  for  the 
payment    and    final    entry. 

33.  Without  question  there  should  be  granted  the  right 
of  appeal  from  the  decisions  of  the  United  States  Land  Office 
to    a    court    of   competent   jurisdiction. 

The  Bureau  of  Mines  of  Ontario  has  collected  returns 
from  the  metalliferous  mines  and  works  of  that  province 
showing  the  production  for  the  nine  months  ending  Sept. 
30,  1916.  Following  are  the  figures  for  the  period  and, 
for  purposes  of  comparison,  figures  for  the  corresponding 
period  of  last  year.  It  will  he  observed  that  there  has 
heen  a  large  increase  in  the  aggregate  quantity,  and  also 
in  the  quantity  of  nearly  all  the  individual  products,  due 
to  causes  mentioned  in  the  notes  appended. 

SUMMARY    OF    ONTARIO    MINERAL  PRODUCTION    FIRST    NINE 

MONTHS  OF  1916 

Quantity 

Product  1915                  1916 

Cobalt  I tons  92                    98 

Cobalt  oxide,  II.  135,337            378.732 

Cobalt,  metallic,  lb  76.979            172,055 

Cobalt  and  nickel  oxides  (unaeparated),  lb.    .  2,501              57,026 

(  loppei  ore,  tons                                1,715 

COPPI  I    Hi    in. Mir,   Inll,  14.057  16.989 

Gold,  oz  281,712  363.955 

Iron  ore,  tons  302,586  271.034 

Molybdenite  (concentrates),  hi  .  15,845 

Nickel,  iim  In.  Il>  142,483  54,152 

Xl.k.l,  mrlallir,  lb.  11,905  17.435 

Nickel  in  matte,  tons 24,054  31.046 

Pig  linn,  tons  ..  354.153  501.410 

Silver,  oz 17,178,629       16,203,091 

The  silver  mines  of  the  Cohalt  district  have  definitely 
established  their  supremacy  of  the  sources  of  the  world's 
supply  nl'  this  mineral.  Notwithstanding  the  war  which  has 
•  losed  tlic  European  markets,  the  shipments  of  cohalt 
oxides  wcic  much  greater  both  in  quantity  and  value,  than 
in  the  first  nine  months  of  1915.  It  will  be  observed  that 
metallic  cohalt  is  assuming  an  important  place  in  the  list. 
This  is  mainly  due  to  its  use  in  the  manufacture  of 
pecial  alloys,  principally  stellite,  for  high-speed  tools. 
Stellite  is  made  of  cobalt,  chromium  and  tungsten  and  is 
finding  a  good  demand  from  munition  makers  and  other 
workers  of  modern  hard  steels. 

The  extraordinary  rise  in  the  price  of  copper,  which 
averaged  27c.  per  lb.  in  New  York  during  the  nine 
months,  lias  brought  about  the  opening  of  several  deposits 
of  copper  ore,  chiefly  wesl  of  Lake  Superior,  from  which 
shipments  have  been  made  to  British  Columbia  smelters. 
The  most  important  of  these  mines  is  the  Tip  Top;  an- 
other at  .Mine  Centre  has  lately  heen  shipping  a  carload 
of  ore  daily.  The  price  received  by  the  shippers  has  aver- 
aged 18.5c.  per  lb.  for  the  copper  contents.  This  figure  has 
also  been  applied  to  the  copper  contained  in  the  heavy  ship- 
ment* of  matte  from  the  Sudbury  nickel-arpper  mines, 
and  a  considerable  part  of  the  increase  in  value  of  the 
copper  is  due  to  the  higher  valuation,  although  the  quan- 
tity shipped  was  greater  by  20%. 

The  gold  output  from  the  mines  of  northern  Ontario 
is  steadily  increasing,  being  28%  in  excess  of  that  for  the 
nine  months  of  1915.  Hollinger  Consolidated  continues  to 
be  the  chief  producer,  accounting  for  47%  of  the  total. 
Dome  followed  with  21%  and  Mclntyre-Porcupine  with 
10%.  The  other  considerable  contributors  in  this  camp 
are  Porcupine  Crown.  Schumacher,  Vipond  and  Jupiter, 
which  together  furnished  5.5%.  Outside  of  Porcupine 
proper,  Tough-Oakes  yielded  $519,149;  Canadian  Ex- 
ploration, Croesus  and  a  small  output  from  Dome  Lake 
amounted  to  over  $250,000.     At  Tock-Hughes  (Kirkland 
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Lake)  the  mini   ha    I         di    eloped  and  a  mill  built  which 

«  ill  '"'  l'llt  in  "i"  !  i  as  the  power-transmission 

In"'  now   being  ■  Cobali  has  beei ipleted. 

Other  prospects  here— the  Lake  Shore,  Wnght-Hargrave, 
Kirkland  Lake  Gold  Mines,  La  Belle-Kirkland  and  Syl- 
vanitf — arc  also  being  This   is  a   promising 

camp.     In  Gauthier  township  the  Huron ian  mine  is  b 
winked  under  a  lease.     Several  d  >i   gold  were 

made  during  the  sun r  in   Benoit   township,  hut   there 

lias  not  been  time  to  prove  their  value.  At  Tashota?  the 
Tash-Ora  company  has  bough!  (lie  Wells  claim  and  has 
put  in  machinery  to  give  it  a  thorough  test.  This  company 
is  also  working  the  King-Dodds  claims.  A  diamond  drill 
has  been  operated  on  the  Devanney,  Reamsbottom  and 
Glive  claims. 

There  is  a  demand  foi  molybdenite  in  Greal  Britain 
for  making  tool  steel  and  several  deposits  ol  ill''  ore  in 
eastern  Ontario  have  been  opened  and  are  being  worked. 
There  are  dressing  plants  at  Renfrew  and  Ottawa,  the 
latter  operated  b]  the  Dominion  Mine-  Depart] 
Ferro-molybdenum  i-  also  being  made  at  Orillia  and 
Belleville.  The  supplj  of  molybdenite  throughout  the 
British  Empire  has  been  reserved  as  a  war  measure  and 
a  price  of  105s.  per  unit  fixed  for  concentrates  delivered 
at  Liverpool.    This  approximates  $1  per  lb 

The  Canadian  Copper  Co.  and  the  Mond  Nickel  Co. 
have  been  working  their  mine-  and  smelteries  at  maxi- 
mum capacity,  and  the  output  oi   nil  kel  tained  in  the 

matte  product  of  the  furnaces  for  the  nine  i ths  falls 

little  short  of  that  for  the  full  year  1915.  The  produi  tion 
fur  1916  will  probablj  exceed  that  of  1915  l>\  20%.  The 
valuation  of  the  nickel  in   I ;  a   im  reased 

from  aboul  lie.  per  lb.  (the  figure  adopted  bj  the  min- 
ing companies)  in  1915  to  25c.  per  lb.  in  1916.  Nickel 
refineries  are  to  b  eri  ted  in  Ontario  bj  the  1  international 
Nickel  Co.  and  the  British  America  Nickel  Corporation, 
the  latter  of  which  is  developing  the  Murray  mine.  Small 
quantities  of  metallii  nickel  are  being  produced  from 
Cobali  ere-  by  the  Deloro  Smelting  and  R  l 

The  whole  production  of  iron  ore  was  from  the  Helen 
and  Magpie  mines  of  the  Algoma  Steel  Corporation.  At 
Tin-  latter  the  ore  (siderite)  is  roasted  previous  to  ship- 
ment.    Four  blast-furnace  companies  at    Port   Colh 

Sault   Ste.  .Marie.   Deseronto  and    Hamilton   res] 

produced  pig  iron  in  quantity    I  I '  n  the 

i  orres]  londing  period  of  l  '-1 1 5. 

The  silver  mine-  at  Cobalt  continue  to  produi  e,  though 

on  a  slowlj  diminishing  scale.    Th<    iber  of  Hi unces 

contained  in  the  shipments  oi  the  ths  was  975,- 

538  below    the   red  I   of   last-year, 

hut  owing  to  the  much  higher  prices  thai  have  prevailed 
tor  siher.  the  return  to  the  mining  companies  was  $1,- 
719,571   greater.     Silver  started  the  year  at   56.76c. 
o/.r  and  rose  to  a  maximum  in  Max  of  i  1.27c.  whet 
receded  to  63.06  in  July,  reaching  68.51c.  aga 
tember.     In  1915  the  monthly  average  was    19.75c.  per 
oz.     Nipissing  still  leads  in  production,  Mining  Corpora- 
tion   coming    next,    followed    by    Kerr    Lake,    I 
McKinley-Darragl    -  :  Ti  miskam- 

ing,  etc.    The    lo1 

ally  in  increasing  tl  of  silver  at  Cobalt,     fl 

has   been    introdm  Falo   mine,  where 

treating  low-gradi  ining  5  or  6  oz.  per  ton.   I 

the  gold  ores  tri  ated  during  of  sil- 

ver was  obtain        and  from  the  copper  ores  607  oz. 
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15  and  16.  There  should  be  no  limit  to  the  number  of 
claims   any   person    or   association    is   permitted    to    locate. 

17.  Existing  regulations  concerning  the  marking,  notice 
and  record  of  locations  should  be  continued  substantially  as 
at  present,  but  your  committee  thinks  that  the  regulations 
should  be  revised  and  made  more  stringent,  and  that  uniform 
Federal  regulations  should  replace  those  of  the  individual 
states. 

IS,  19  and  27.  It  would  seem  that  most  of  our  members 
did  not  realize  that  this  question  implied  a  change  in  the 
place  for  record  as  well  as  the  question  of  time  for  record. 

Your  committee  is  unanimously  of  opinion  that  the 
United  States  Land  Office  records  should  not  be  burdened 
with  location  certificates  and  affidavits  of  annual  labor,  in 
respect  of  claims  the  great  majority  of  which  are  never  pat- 
ented. 

Furthermore,  the  eommitte  considers  that  the  time  al- 
lowed for  record  with  the  county  recorder,  in  view  of  the 
improved  facilities  which  now  exist,  might  with  advantage 
be  shortened  to  60  days. 

20,  21  and  22.  A  majority  of  the  replies  to  question  20 
from  our  members  is  in  the  affirmative.  A  majority  of  your 
committee,  however,  prefers  that  the  rate  should  be  the  same 
as  that  which  has  usually  prevailed  in  Colorado;  namely,  $10 
per  acre. 

It  is  thought  not  desirable  to  provide  for  a  payment 
into  the  Land  Office  in  lieu  of  the  actual  performance  of  as- 
sessment  work   on   the   ground. 

23.  The  owner  of  a  group  of  contiguous  claims  should  be 
permitted  to  do  the  assessment  work  on  one  claim  for  the 
entire   group,  when   the   work   performed    benefits  the  group. 

24.  Your  committee  is  emphatically  of  opinion  that  ex- 
cess assessment  work  done  in  one  year  should  not  be  credited 
to    succeeding   years. 

25  and  26.  Our  members  and  the  committee  are  unani- 
mously of  opinion  that  adequate  provision  should  be  made 
for  the  insuring  of  bona  fide  performance  of  annual  assess- 
ment  work. 

In  figuring  its  value,  the  cost  of  labor  should  be  figured 
at  the  current  rate  in  the  district  for  a  similar  character  of 
work. 

27.  Certificates  of  assessment  work  should  be  required 
annually,  should  specify  the  exact  place  and  manner  in  which 
the  work  was  performed,  and  should  be  filed  in  the  office  of  the 
county  recorder  accompanied  by  vouchers  or  other  corrob- 
orative   evidence. 

28  and  29.  Proceedings  for  patent  should  remain  substan- 
tially as  now  provided.  We  think  that  every  claim  should 
be  monumented,  and  we  incline  to  think  it  should  be  provided 
that   every   such   monument   should   be   visible   from   the   next. 

30.  Your  committee  thinks  it  unadvisable  to  record 
locations  in  the  Land  Office  at  all.  and  it  would  therefore  be 
inadmissible  that  absence  of  conflicting  locations  in  the  Land 
Office  records  should  be  taken  as  evidence  that  no  conflicts 
exist. 

31.  Your  committee  approves  the  proposal  for  abolition  of 
the  extralateral  right  for  future  mineral  claims,  in  the  form 
proposed. 

32.  Your  committee  is  unanimously  of  opinion  that  no 
requirement  of  patent  within  any  fixed  period  should  be  ex- 
acted.   ' 

33.  Your  committee  is  unanimously  of  opinion  that  any 
new  mining  law  should  provide  for  appeal  to  the  courts  from 
decisions  of  the  United  States  Land  Office. 


Peru  is  placing  high  duties  on  all  metal  exports,  ac- 
ording  to  a  law  recently  passed  by  Congress  and  sum- 
marized in  a  consular  report.  The  tax  on  copper  is  based 
on  a  graduated  scale.  That  is,  when  the  price  of  stand- 
ard copper  in  London  is  from  £60  to  £65  ($292  to  $316) 
per  ton,  the  export  tax  will  be  15s.  ($3.65)  per  ton  of 
1,016  kg.  (2.240  lb.)  Above  £65  ($316)  the  tax  will  be 
3s.  i  Wc.)  additional  for  every  pound  sterling  increase  in 
price.  Not  only  .Iocs  this  measure  seriously  affect  the 
ixports  of  copper,  but  the  gold  and  silver  contained  in 
the  copper  bars  exported  are  also  taxable. 

Fine  gold  is  taxed  at  £10  ($48.66)  per  kg.  The  gold 
contained  in  copper  and  other  metals  pays  a  tax  of  £2 
($9.73)  per  kg.  Silver  is  subject  to  a  tax  of  is.  per  kg., 
when  the  price  in  London  is  quoted  at  23  \  -d.  a  troy  ounce  : 
ibove  this  price.  2y2d.  (5c.)  more  for  each  penny  increase. 


Petroleum  pays  a  contribution  of  only  Is.  a  metric 
ton.  These  taxes  are  required  to  be  paid  in  drafts  on 
New  York  or  London  at  90  days'  sight.  When  the  tax 
amounts  to  less  than  £40  ($194.66),  it  may  be  paid  in 
English  gold.  The  Chamber  of  Commerce  of  Lima  fixes 
weekly  the  value  per  ton  of  standard  copper  and  of  the 
troy  ounce  of  silver,  being  guided  by  the  price  quoted  by 
the  London  Metal  Exchange. 

In  addition  to  this  export  law.  another  measure  was 
passed  by  Congres,  which  places  customs  duties  on  all  im- 
ports of  mining  machinery,  which  heretofore,  was  free  of 
duty. 

At  the  present  time  (June,  1916)  the  producers  of  cop- 
per are  paying  the  government  on  an  average  of  about 
£7  ($34)  for  every  ton  of  standard  copper  exported  from 
the  country.  It  is  said  that  under  the  new  law  the  Cerro 
de  Pasco  Mining  Co.  will  have  to  pay  over  $1,000,000 
yearly. 

Day  II  ©Ida  lag's  aira  Sf ©fcwles  Miiae 

Wallace  Correspondence 

The  story  of  the  Hercules  mine,  how  it  made  million- 
aires out  of  a  group  of  poor  men  and  incidentally  trans- 
formed a  notorious  labor  agitator  into  a  peaceful  and 
conservative  citizen,  has  been  told  and  retold  until  it  is 
known  to  all  who  are  familiar  with  the  mining  industry 
of  the  West.  A  new  chapter  to  the  fascinating  story  was 
announced  in  the  Journal  last  week,  a  deed  having  re- 
cently been  filed  in  the  office  of  the  county  recorder 
transferring  a  one-sixteenth  interest  in  the  Hercules  from 
Mathilde  Cardoner  to  Eleanor  Day  Boyce.  Mathilde  Car- 
doner  is  the  widow  and  heir  of  the  late  Damian  Cardoner, 
who  died  about  a  year  and  a  half  ago  at  his  home  in 
Barcelona,  Spain.  The  acquisition  of  this  interest  gives 
the  Day  family  ownership  of  a  little  more  than  half  of 
the  bonanza  mine  and  makes  Mrs.  Boyce  the  largest  in- 
dividual owner  except  August  Paulsen,  who  owns  a  little 
more  than  one-fourth.  The  Hercules  is  a  partnership 
concern,  but  there  is  more  secrecy  about  its  affairs  than 
is  maintained  by  the  closest  corporation.  The  county 
records,  however,  show  how  the  ownership  is  distributed, 
and  the  shareholders  are  here  given,  the  fractional  inter- 
ests being  reduced  to  the  smallest  common  denominator: 

Harry  L.  Day,  Wallace  «?„  August  Paulsen,  Spokane  -Vs 

Jerome  J.  Day,  Moscow  ::-5*n  L  W.  Hutton,  Spokane  .?& 

Eugene  R.  Day,  Wallace -?„«,  F.  M.  Rothrock,  Spokane  ,g, 

Mrs.  Eleanor  Day  Boyce,  Portland  f&  Markwell  family,  Los  Angeles  ffi, 
Mrs.  Blanche  Day  Ellis,  Portland.  »Jj 

The  purchase  of  the  Cardoner  interest  by  Mrs.  Boyce 
gives  the  Day  family  thirty-three  sixty-fourths  of  the  Her- 
cules property.  The  consideration  given  in  the  deed 
is  $1.  and  the  real  price  paid  is  purely  a  matter  of  con- 
jecture. When  the  will  of  the  late  Damian  Cardoner  was 
filed  for  probate,  the  interest  was  appraised  at  $250,000. 
It  is  assumed  that  the  one-sixteenth  brought  not  less  than 
half  a  million  dollars  and  possibly  more.  The  mine  is 
paying  from  two  and  a  half  to  three,  millions  a  year. 

At  the  time  the  bonanza  strike  was  made  in  the  Her- 
cules, Damian  Cardoner.  a  native  of  Spain,  was  the 
owner  of  a  small  general  merchandise  store  in  Burke, 
and  he  acquired  his  interest  in  the  property  from  Harry 
Orchard,  who  is  now  serving  a  life  sentence  in  the  Idaho 
penitentiary  for  the  murder  of  Governor  Steunenberg. 
Orchard's  confession  implicated  the  heads  of  the  Western 
Federation  of  Miners,  who  were  arrested  in  Denver  ami 
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broughl  to  Boise,  wh(  re  their  trial  attrai  ted  national  at 
fcention.     The   coi       ance   oJ    the   Cardoner   interest    to 
Mrs.  Boyce  ami  the  fai  i  thai   i1  9  as  1 
Harry   On  hard    rei  alls   sonn    rather  ancieni    but    □ 

theless  interesting  history   in  1 ction  with  early  labor 

troubles  in  the  mining  distrii  1-  of  the  West.  In  his  con- 
l'(  ssion  giving  the  details  of  his  m 
Orchard  asserted  that  he  was  employed  by  the  We 
Federation  of  Miners,  and  there  are  few  who  read  his 
storj  and  followed  the  trial  of  the  Federation  officer.' 
who  doubt  that  he  told  the  truth.  But  be  thai  as  it 
may,  the  significani  fad  now  recalled  is  that  the  organi- 
zation of  the  Western  Federation  of  Miners  was  the  out- 
growth of  the  lab'or  riots  in  the  Coeur  d'Alene  district 
in  1892,  in  which  Edward  Boyce,  husband  of  the  pur- 
chaser of  the  Cardoner  interest,  was  one  of  the  conspicu- 
ous figures;  that  it  was  largely  through  hi>  efforts  that 
the  Western  Federation  was  organized,  and  thai  he  was 
its  firsl  president.  Seldom  have  the  changes  wrought 
by  time  presented  a  more  striking  spectacle.  Ham  Or 
chard,  the  tool  of  the  Western  Federation  of  .Minn--,  is 
paying  the  penalty  of  his  crimes  behind  prison  walls, 
while  Edwanl  Boyce,  the  organizer  of  the  Western  Fed- 
eration and  for  years  its  guiding  s|iirit.  comes  into  pos 
session  of  the  vast  wealth  which  was  once  Orchard's  and 
which  might  have  been  his  now  had  he  been  touched  bj 
a  more  kindly  fate  when  he  peddled  milk  to  the  miners 
of  Canon  Creek  along  with  the  more  thrifty  August 
Paulsen. 

Mew  Miir&nEsg=I£.sxpeir*iinTOeinv4 

Station 

Washington  Correspondence 

Seattle,  Wash.,  will  be  the  site  of  the  Northwest  miri- 
ing-experimenl  station.  The  Secretary  of  the  Interim- on 
last  Thursday  announced  that  he  approves  the  recommen- 
dation to  this  effecl  made  by  Van  II.  Manning,  director 
of  the  Bureau  of  Mines.     A  ard  tin-  argu- 

ments in  favor  of  the  Various  points  contending  for  this 
station,  it  was  concluded  that  Seattle  1-  tin'  mosl  avail- 
able. Since  some  opposition  to  the  selection  ha-  - 
up.  Director  Manning  ha-  pointed  ou1  how  careful  and 
systematic  was  the  investigation  that  resulted  in  the 
selection  of  Seattle.  In  this  connection  Mr.  Manning 
said : 

"All  the  data  collected   upon   the   trip  were  carefully 
weighed  and  all  the   respective  claims   presented   by  the 
different  localities  were  considered.    The  various  ae>  d 
the  whole  region  under  consideration  especially  in  n 

to  interrelationship  of   its   various   parts,  were   1 

and  broadened  by  this  careful  study  of  the  representations 
made  by  those  besl  acquaint  n  each 

center. 

"It  has  not  heeti  an  eas;  matte  to  make  a  final  d& 
on  the  location  of  the  -tat  ion.  ami  even  now  the  tit-' 
cision  is  to  a  lai  ;  upon  assumi 

the  future  policy  v\  ith  regard  to  tl 

tions  and  the  1  other 

existing   institutions   in   the  mi   under  1  0 

eration. 

"As  the  resull  "!  ct  reful  consideration  of  th 
leeted   regardii  «  undertaken  and  the 

facilities  and  '  tred  in  eai '  :'  im- 

pelled   I 


.and  that  v. 

\  ided  tor  ,11  the  otl  I  will 

.iiv  of  the  problems  met  with  1 
ami  southeastei  n  '.  aska.    Mon 

the  station  ;,i  Seattle,  it  will  be  possible  to 

1  al  work,  whii  h 
of  great  imp    tance   to   thi 
United  States  ami  to  all  the   \  well." 

The  station  in  the  Southwest  and  tl ne  in 

Alaska   were  agreed   upon  without  In   the 

Northwest,  however,  greal   difference  of  opini 
mining  men  a-  to  oinl  for  the  station  earl 

1  ■" ridi  hi     Tin-  resulted  in  Mr.  ] 

tor    Manning   to    make   a    personal    investigation.      Mr. 

Manning  was  1 mpanied  h\   F.  1;.  Cottrell,  1  hief  1 

Lurgist  of  the   Bureau 

who  i-  t<>  l,c  in  charge  of  the  Northwestern  Btation.  This 
hoard  was  unanimous  in  it-  opinion  that  the  Btation 
shouli  -     ttle. 

Importance   of  Magnesium 

\Y  \-m\o|o\    CoURESPONDEN(  I 

Possibilil ies   favoi   a   a  in  the  im; 

of  magnesium  mining,  according  to  Frank  L.  He--,  the 
special  1-1     oi  th,-  Geological  Survey  who  i-  in  chai 
the  lesser  u><<!  metals.     Sin  ing  of  the  war 

a  considerable  production  of  tin-  metal  ha-  resulted,  and 
according  to  Mr.  Hess  the  magnesium  made  in  thi-  1 
try   1  ibly   better  than   that    formerly   imported 

from  Germany.     The  General   Eli  < 

important  producer,  hut  the  Norton  Lab  d  the 

Electric  Redu  1  atput. 

Mr.  He--  says  that  the  properties  of  magnesium,  and 
alloys,  are  not  sufficiently  well  under- 

Sl I  to  permit  of  an  exacl   fore,  a-' 

ami'  of  tin-  metal,     lie  i-  '.cry  much  impressed,  howi 
with  the  attractive  possibilities  that   are  likely  to 
with  the  alloying  of  magnesium  with  some  mil 

.   like  the  carbon   in   steel,  which  will   impro 
hardness,  tensile  strength  aid 

[nvestigal 
some,  who  are  experimenting  with   magnesium,  I" 

that    the   metal   can    he   produced   in    large  qufll 
cosl   as   low    as    I'  \n    important   manufacturer, 

howe  the  opinion  that  technical  difficult^ 

production  will  ki  iderably  higher. 

Ferroalloys  from  Germain  Slags 

An  invention  thai 
of  Germany's   m 
1  I'.   S.    1,1 

Friedrich  von  Holt,  of  I 
cordin 

Taking 
phorr 
makes  a  specular  iron  rii  h   i 

usual  addil 
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The  phosphatic  slag  is  added  to  the  charge  of  a  gas  pro- 
ducer. According  to  the  inventor,  the  heat  causes  the 
basic  constituents  of  the  slag  to  combine  with  the  silicates 
of  the  ash,  while  the  phosphorus  forms  with  the  iron  the 
desired  ferrophosphorus.  The  operation  of  the  producer 
is  not  unfavorably  affected,  it  is  claimed.  High  manganese 
slags,  it  is  stated,  produce  the  specular  iron  rich  in 
phosphorus. 

During  the  year  1915  the  mines  of  the  Broken  Hill 
division  produced  a  total  of  1,504,003  tons  of  ore,  of 
which  17.025  tons  was  oxidized  ore  and  the  remainder 
sulphide.  While  this  is  a  gain  over  the  1914  total  of 
1,441,966  tons,  it  is  still  a  considerable  decrease  from 
the  1913  maximum  of  1,744,177  tons.  In  1913  the 
production  of  oxide  ore  was  only  27.876  tons,  compared 
with  92,970  tons  in  1914  and  the  before-mentioned 
47,025  tons   in   1915. 

Owing  to  war  conditions  the  British,  Junction  North, 
Junction  Lead,  and  Block  10  mines  were  closed  down 
throughout  the  year,  and  employed  a  total  of  only  135 
men  as  against  1,907  in  the  year    I'.M  t. 

The  companies  engaged  in  treating  zinc  tailings  piles 
produced  a  total  of  only  190,916  tons  of  concentrates, 
compared  with  359,310  tons  in  1914  and  506,661  tons 
in  1913. 

The  Broken  Hill  Proprietary  Co.'s  flotation  plant  treat- 
ed 280,867  tons,  of  tailings,  producing  69,985  tons  of  zinc 
concentrates  assaying  46.54%  zinc,  6.41%  lead,  and 
12.79  oz.  silver  per  ton. 

The  Sulphide  Corporation  put  its  new  zinc  plant  into 
commission  in  October  and  closed  down  the  old  plant 
after  a  run  of  9  years.  The  new  plant  consists  of  a 
long  series  of  flotation  mixers  of  special  design  with 
underhand  belt  drive  in  lieu  of  overhead  bevel  gear. 
The  plant  is  so  arranged  that  the  early  mixers  discharge 
high-grade  lead  concentrates,  while  the  later  machines 
produce  a  zinc  concentrate. 

The  Amalgamated  Zinc  plant  treated  317,239  tons 
of  tailings  whose  average  assay  value  was:  Zinc,  16.8%; 
silver  3.5  oz. :  lead.  3.2%.  The  production  of  zinc  con- 
centrates totaled  91,663  tons  whose  average  assay  was: 
Zinc,  49.2%;  silver,   7.9   oz.;    lead,   5.7%. 

I'hc  production  of  lead  concentrates  was  1,130  tons 
whose  average  assay  was:  Zinc.  11.5%;  silver,  51.8  oz. ; 
lead,  57.6%.  The  estimated  value  of  the  1915  produc- 
tion  was  £525,212;  no  dividends  were  paid. 

The  Zinc  Corporation  plant  did  no1  run  during  1915, 
having  been  shut  down  at  the  outbreak  of  the  war  in 
August,  1914. 
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The  Yerranderie  Division  is  included  within  the 
Southern  Mining  District  of  New  South  Wales,  Australia. 
It  has  been  regarded  by  mining  men  lor  some  time  as 
one  of  the  most  promising  mining  districts  in  the  state. 
Last  year  is  was  recorded  thai  the  mining  population 
of  Yerranderie  had  decreased  considerably,  no  new  mines 
had  been  opened,  very  little  prospecting  had  been  under- 
taken, and  all  the  small  "shows'"  had  closed  down.  The 
reasons   advanced   were   the   isolation   of  the   field  from 


the  railway  system,  the  state  of  the  connecting  road,  the 
extremely  heavy  haulage  charges  and  the  exhaustion,  to 
a  large  extent,  of  the  richer  ores  as  the  workings  of  the 
old  mines  had  extended. 

Making  allowance  for  the  abnormal  conditions  arising 
from  the  war,  there  has  not  been  any  appreciable  change 
during  101.").  The  future  of  the  field  is  clearly  dependent 
upon  two  factors — the  construction  of  a  railway  so  as  to 
enable  the  immense  deposits  of  second-grade  ore  to  he 
treated  economically  and  the  proving  of  fresh  deposits 
by  way  of  extension  of  the  existing  field.  It  is  hoped 
that  the  present  inquiry  by  the  Public  Works  Committee 
will  result  in  the  satisfaction  of  the  first  requirement 
and  that  the  construction  of  a  line  of  railway  from 
Pieton  Lakes  will  eventuate  in  the  near  future.  As  to 
the  second,  the  recent  discoveries  in  the  Peaks  Silver 
ami  Lead  Co.'s  leases  have  gone  a  long  way  toward 
establishing  what  was  considered  a  moot  point,  namely. 
a  southwesterly  extension  of  the  rich  ore  zones  encoun- 
tered in  the  parent  mines. 

It  is  worthy  of  remark  in  this  connection  that  the 
government  has  largely  helped  to  prove  the  resources  of 
the  field,  as  the  Peak  Silver  and  Lead  Co.  has  been 
agisted  by  grants  from  the  prospecting  vote,  while  P. 
Coffey's  leases  on  the  western  edge  of  the  present  titles 
have  been  tested  by  bores  under  government  supervision 
and  are  considered  to  be  promising  "shows.'"  While  the 
developments  that  have  taken  place  will  in  a  measure 
assist  in  maintaining,  perhaps  improving,  the  output,  the 
crying  need  is  the  railway,  which,  besides  materially 
reducing  working  costs,  would  encourage  legitimate  pros- 
pecting ami  expansion. 

y. 

AEasfi\i.m  Plaeesp~MiiEiiIi]^g|IL@c8v&fi©ias 

By  A.  L.  II.  Street* 

Under  a  recent  decision  of  the  United  States  Circuit 
Court  of  Appeals  for  the  Ninth  Circuit,  a  location  of  a 
placer-mining  claim  in  Alaska  by  one  person  for  another 
is  void,  unless  there  was  previously  recorded  a  power  of 
attorney  authorizing  the  location  (Sutherland  vs.  Purdy, 
•.'3  Federal  Reporter,  600).  The  decision  is  grounded 
upon  the  acts  of  Congress  governing  mining  in  Alaska, 
the  court  saying: 

Whatever  the  reasons  that  caused  Congress  to  prescribe 
conditions  in  regard  to  the  location  of  such  claims  in  Alaska 
es  entlally  different  from  those  applicable  to  other  portions 
■  if  the  country,  its  language  is.  we  think,  perfectly  clear  ami 
unmistakable    ami    of  course   must    be   taken    to   mean    what   it 


The  <;old  Yield  of  Queensland  for  August  was  20,133  fine 
oz.,  of  the  value  of  £86,794,  this  being  a  decrease,  when  com- 
pari  .1  with  the  corresponding  month  of  last  year,  of  1,501  oz. 
in  quantity  and  £6,376  in  value.  The  returns  from  Croydon 
showed  an  increase  of  375  oz.,  and  from  Gympie  of  965  oz.. 
while  there  was  also  a  small  improvement  at  Chillagoe.  On 
the  other  hand,  there  were  decreases — at  Charters  Towers  of 
1,063  oz.;  Cloncurry,  616  oz.;  Etheridge,  185  oz.;  Clermont. 
396  oz.;  Mount  Morgan,  933  oz.;  and  Ravenswood,  90  oz.  Tin- 
dividends  declared  by  gold-mining  companies  for  the  month 
totaled  £3,750,  and  for  the  eight  expired  months  of  the  year 
£177.558.  the  latter  amount  being  an  increase  of  £49,393  over 
that  for  the  corresponding  period  of  last  year.  The  yield  of 
gold  for  the  eight  months  was  157,381  oz.,  of  the  value  of 
£668,512.  or  a  decrease,  compared  with  the  return  for  the 
corresponding  period  of  1915,  of  14.0S6  oz.  in  quantity  and 
£59,S33  in  value. 


•Attorney  at  law,  829  Slecurity  Building.  Minneapolis,  Minn. 
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Sttatistaeskll  PosaftnoEii  <n>if  SpeMes* 

Dunn-   the    firs!    six    months   -it    L916    the    Amerlc ncreased  to  i t    If,, It 

production   o  (vas  officially    reported   as    having      ,„.,.,.  ,,,  !„,,„  manufa( 

been   316,000   tons,     i   in 

u'lt<  I"'1'  month.    'I  iad  been  sti  i  monthh  exportation  during  the  tl 

increased  during   tin    period,  and  at   the  mid-year  there     PXportatioi 

w<  re  reported  an  aggn  gate  oi  aboul   194,000  retorts,  with 

22,000  building  or  contemplated,  gi   in      i  total   pro  ,  i  as  \u  ,i„.  ■-,  ■ 

,Mt'  capacity  of  al I  316, etorts.  ,  aill|  distribution  per  month 

At  the  presenl   time  it   is  reliably  reported   that  aboul      proximately    i 
220,000    retorts   are    read)    for   operation,   and    judging 
Horn  actual  results  that  are  available,  the  Oniti  !   Sta 
is  in  :i   position  to  make  spelter  at   the   rate  of  770,000 
tons  per  annum.     Assu 

.  , '  •  I1' 

is  m  use.  we  get  an  annual  rate  "l   about    r31,000  tons,  i.;-:i-i 

or  about  61,000  tons  per  month.     In  addition  to  thai  «>•  i 

are  already  producing  electrolytic  spelter  ai   the  rate  of, 

uol   less  than  2,50i  i,  the  product  of  the  h 

Anaconda   company,   which    is   putting   its   several    units  tion  cannot  be  acrounl 

into  operation  one  bj   one  and   has  qoI   yet   attained   it-  i .,,,  Urliieli 

full  scale  of  operations.     The  present   American   produc-  is  reported  under  the  headin 

tion  of  spelteT  is  therefore  about  64,500  tons  per  month,  finished  arl 

Whither  is  all  this  spelter  going?     And  why  should  the 

spelter  market  lately  hav<  trong?  22,501 

Before  attempting   to  account    for   th    dis tion   of  0T  go, i,00i  what 

the  present   production  of  spelter,  let   us  try  to  account  authorities  in  th 

for  what  became  of  the  outpul   in  '>><■    first  six  months  of  per  delivery  to  brass   mant 

1916.     Th.'  production  during   that    period,  officiallj    re  t„  this  statistical 

ported,  was  316,255  tons.     The  exports  were  78,204  tons.  spelter  derived  from  scrap  an. I  waste  products.     Accumu- 

The   domestic   deliveries   were   228,700    tons       Domest  lations  thereof  probably  were  coi 

deliveries  averaged  38,000  tons  and  exports    L3,000  tons  market   loi 

per  month,  a  total  of  51,000  tons  per  month. 

In  accounting  for  the  use  of  this  avail-  and  dvanizer  bw 

able  certain  definite  information,  but   to  a   considerable  part  of  it  in  dross,  which  is  reworked  by  the  dross  smelter 

extent  we  must  depend  upon  conjecture.     We  and  by  him  is  n  the  market, 

nite  information  respecting  the  exports  of  spelter  and  of  At  the  present  time  we  cannot  draw 

brass  in  bars  and  plates.    Manufactures  of  bras  any  statistics.     Main  condil  much 

are  also  reported,  but  only  in  terms  of  value.     We  may  confused.    The  difference,  in  time  with  which  individual 

compute  approximately  the  quantity    l>\   dividing  by  the  figures  at  is  in   itself  an  • 

average    price    for   brass    plus    an    advance    representing  taint 

manufacture.     Let  us  add   LOc.  per  lb.,  which  is  probablj  is  the  effect  of  the  railway  embargoes  and  thi 

a  low  figure.     We  ran  approximab  manufacturers  arc  earning  in  tle'ir  yards.     Such 

galvanizing  and  sheel   zinc -from   informati :ommuni-  have  probabl     been  mncl    largei   tl   -    reai   I   ai    it 

cated  by  the  galvanizers  and    rollers.     As   to   brass  for  nary  times. 

domestic  peaceful  purposi  !  We  can   get   but   some   glimn 

jecture.     Befon    the  war  it  used  to  be  2<  oJ  the  in  the  hai 

total  consumpl  the  latter  being  about  300,-  abo  1-     Wliil 

000  tons  per  annum.     Reckoning    '.'■"''. 

get  7. 500.    Our  estimated  distribution  of  the  monthly  de  has  but  di 

livery  of  spelter  in  the  first   halt  of   1916  is  as  follow- 

/'■Mi""K-'  n'ooo     in  p 

lialvamzing In™ 

7  50(1  ' 

■    'i'"1  3.000     sorf_  which  may  have  happi 

lira.-.-  iii:iii.|f:u-tur. 

Leaddesi 

rn:'"'1;.:;' '  i|6so  alt) 

Total 
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gas  districts,  is  probably  on  the  point  of  outstepping  con- 
sumption unless  the  latter  advances  beyond  what  the  fig- 
ures  for  the  third  quarter  indicate. 

]R©spectlainig  M^airaiSioiniS  Coiaftir^c^s 

It  was  announced  last  week  that  the  Remington,  West- 
inghouse  and  Midvale  companies  have  compromised  their 
rifle  contracts  with  the  British  government.  The  number 
is  cut  down  from  3,500,000  to  2,000,000,  which  are  to  be 
delivered  at  cost,  plus  reimbursement  Eor  the  plant  in- 
stalled to  make  them.  A  year  and  a  half  ago  people  were 
all  agog  over  the  immense  rifle  contracts  that  were  being 
placed.  Every  owner  of  a  reasonably  equipped  machine 
shop  wanted  to  get  such  a  contract  and  begin  making 
rifles.  Later  it  developed  that  even  so  experienced  a 
concern  as  the  Remington  was  having  trouble.  The  others 
appear  also  to  have  had  trouble.  Now  they  consider  them- 
selves lucky  to  gel  ou1  of  their  contracts  with  a  whole 
skin.  This  is  a  chapteT  in  the  history  of  American  man- 
ufacturing wherein  we  cannoi   feel  any  pride. 

If  we  may  rely  upon  the  gossip  that  is  printed  on  the 
financial  pages  of  the  daily  papers,  some  of  the  shrewd 
managers  of  rifle-manufacturing  companies  sold  out  their 
stock  at  high  prices  when  the  market  capitalized  expecta- 
tions. Thus  they  got  all  that  they  hoped,  and  the  disap- 
pointment falls  on  the  later  stockholders. 

The  experience  of  the  rifle-manufacturing  companies 
is  not  the  only  case  of  disappearance  of  expectations  of 
large  profits.  There  are  others  that  have  had  to  put  greal 
sums  of  money  into  plants  and  have  incurred  losses  in 
doing  so.  "We  have  no  doubt  that  many  big  surpluses 
will  eventually  turn  out  to  he  largely  in  bricks  and  mor- 
tar, which  may  not  he  wanted  for  any  useful  purpose. 

:*: 
Tike  IRis©  off  §tt©©E  Pirodtmcts 

Steel    has    long    I n    considered   the   index   of   general 

prosperity.  If  that  is  true  now,  the  country  must  be 
considered  prosperous  indeed.  Steel  prices  are  high  and 
are  still  advancing.  The  high  level  seems  to  be  no  brake 
upon  further  advances  and  buying  is  still  heavy,  advances 
in  basic  prices  seeming  to  merely  punctuate  increasing 
consumption.  The  auxiliary  companies  of  the  Steel  Cor- 
poration have  been  backward  in  taking  advantage  of 
maximum  rates,  but  they  have  been  compelled,  at  last, 
to  fall  into  line  and  in  some  cases  have  made  leaders  of 
themselves.     The    demand    Eor    steel    products,    both    for 

lie  consumption   and    for  export,   continues  exc I- 

ingly  great,  finished  and  crude  steel  continuing  to  share 
in  the  demand  and  price  increases. 

It  appears  that  the  Entente  Ulies  are  going  to  de- 
pend less  upon  American  shops  for  finished  products  in 
the  future,  for  orders  for  shell  steel  in  crude  form  have 
been  more  abundant  for  export.  It  is  noted  in  the  trade 
that  J.  P.  Morgan  &  Co.  has  contracted  for  about  1,500,- 

000  tons  of   hi as  am!   other   forms  of  crude  steel    for 

delivery  during  the  last  half  of  1917.  This  tonnage  has 
been  placed  in  various  mills,  so  that  many  will  share  in 
the  benefits.  The  price  at  which  this  order  is  said  to 
have  been  placed  ranges  between  4  and  1.25c..  while  the 
same  kind  of  material  for  first-half  delivery  was  sold  at 
from  3  to  3.5c.  at  mill. 

The  European  order  will  call  for  a  great  part  of 
the  available  output  of  material  of  the  kind,  and 
is  likely  to  lead  to  higher  prices  than  those  now  prevail- 


ing. The  steel  will,  according  to  advices,  be  rolled  and 
machined  at  European  mills.  No  doubt  there  will  be 
Eurther  purchases  of  steel  products  for  second-half  deliv- 
ery, bill  if  is  not  likely  that  any  orders  approximating 
this  one  in  magnitude  will  be  seen. 

The  activity  is  not  all  due  to  foreign  orders,  though, 
for  I  here  is  brisk  demand  ami  large  consumption  inside 
the  country.  Shipbuilding  interests  are  particularly 
large  consumers,  both  for  actual  ship  construction  and 
also  for  material  extensions  to  their  plants.  The  New 
York  Shipbuilding  Co.  and  the  Newport  News  Shipbuild- 
ing and  Drydock  Co.  have  placed  large  orders  for  pur- 
poses of  plant  extension.  Car  builders  and  structural- 
material  shops  are  also  placing  orders  of  great  aggregate 
amounts,  and  rail  mills  are  said  to  be  exceptionally  busy. 
Taking  it  altogether,  the  index  is  pointing  to  a  record 
mark,  and  industry  in  practically  all  the  other  metals  is 
i  orrespondingly  great. 

Tlra©  M©5oc®iEa  A^ipeefflmeia^ 

The  daily  press  has  been  giving  a  great  deal  of  spact 
lately  to  a  discussion  of  the  terms  of  the  latest  agree- 
ment between  Washington  and  the  Carranza  Government. 
We  consider,  naturally,  that  anything  that  will  lead  to  a 
permanent  arrangement  for  real  settlement  of  disputes 
and  a  discontinuation  of  the  sport  of  killing  foreigners 
in  Mexico  will  be  a  good  thing,  but  we  hope  to  be  par- 
doned for  withholding  a  belief  in  the  efficacy  of  any 
treaty,  no  matter  how  many  signatures  it  carries,  while 
tin1  impotence  of  the  Carranza  government  in  Mexico  is 
so  clear. 

At  the  very  moment  the  agreement  is  being  considered 
a  battle  is  reported  to  be  in  progress  near  Chihuahua, 
Villa  forces  attacking  and  Carranza  forces  defending  the 
town.  It.  would  seem  to  be  the  natural  thing  for  the 
Carranzistas  to  do,  if  they  feel  able,  to  continue  their 
attacks  upon  the  Villistas  until  they  are  completely  de- 
feated or  dispersed.  This,  however,  has  not  been  the 
plan.  On  the  contrary.  Villa  attacks — he  is  repulsed — he 
camps  near  Chihuahua — he  attacks  again — is  again  re- 
pulsed. Between  each  attack  the  Villistas  refresh  them- 
selves, while  at  the  same  time  tbe  Carranza  army  returns 
to  the  city  and  accumulates  tortillas  and  frijoles  and 
then,  after  a  little  siesta,  is  ready  for  another  battle.  At 
this  rate  the  difficulty  will  continue  to  the  em!  of  time, 
ami  what  is  the  use  of  the  written  agreement?  If  the 
Carranza  government  cannot  take  care  of  itself,  how  is  it 
going  to  protect  anybody  else  ? 
v 

There  have  been  numerous  stories  respecting  that  cop- 
per consolidation,  ranging  from  the  pronouncement  that 
it  was  0.5<?,'  fact  and  99. 5%  fancy  to  the  wise  but  mys- 
terious "Oh,  there  was  really  something  in  it,  but  it  was 
disclosed  prematurely."  Anyway,  talk  simmered  down 
to  its  being  probably  a  consolidation  only  of  Chile  and 
Kennecott.  to  which  Utah  was  added  by  some.  The  union 
of  Utah  with  them  would  look  like  an  unholy  plural 
marriage.  Utah  has  gone  through  the  fire  of  criticism 
and  has  come  out  a  seasoned  investment  stock,  held  widely 
for  the  sake  of  its  dividends.  Chile  and  Kennecott  are 
big  companies  and  new  ones,  whereof  distribution  has 
not  yet  taken  place,  at  least  not  widely.  Just  before  the 
week  of  the  boom  in  copper,  the  tip  on  those  stocks  was 
widely  circulated.     Then  the  rumor  of  consolidation  was 
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sprung.     During  the  following  week  both  stocks  declined 
sharph  on  heavj   31 

became  stockholders  of  KJ  1  1  the  top 

of  the  markel  who  d  ermanenl  ones, 

Imt  may  find  thai 


BY  TflE  WAY 


A  dispati  ii  i"  the  New   York  Ev<  Mt>n 

treal,   points   ou1    thai    with    reference   to   the  endi 
made  bj   some  leading    American  bankers  to  1  reate  senl  1 
ment    in    investmenl    circle  to    British 

French  loans  unsecured  by  collateral,  it  being 

the  results  of  intimations  from  the  British  authoriti 
the  effect  that  unless  such  loans  are  granl  nuance 

of   the   exi  ess  old    will    be 

In  view  iif  the  exceptionally  large  stocks  of     old    con 
trolled  by  the  three  leading  Powers  of  the  quadruple  En- 
tente and  of  the  large  monthly  production  of  mini 
British  territory,  n   is  believed  thai    London  could  with- 
out  undue  effort  continue  to  send  gold   in  e 
quantities — this  without  dangerouslj   weakening  the 
cie  basis  of  the  British  and   French  currency    issues. 

Charles    M.    Schwab,   of    Bethlehem    Steel    fame,    tells 
about  his  20.000  partners  in  the  American  Magazine.    In 
telling  how  he  increased  the  efficiency  of  one  of  his 
partments,  he  says  : 

It    was    near    the    end    of    the    day;    in    a     few    minutes    th>- 
night    force    would    come    on    duly       1    tinned    to    a    workman 
who    was    standing    beside    one    of    the    red-mouthed    fur 
and   asked   him    for   a    piece   of   chalk. 

"How   many    heats    has   your   shift    made    todaj         I 

"Six."   he   replied. 

I  chalk,  d   a    big    "6"   on   the   floor  and    passed   along   without 
another   word.      When    the    night    shift    came    in    the 
"6"   and   asked    about    jt. 

"The  big  boss  was  in  here  today."  said  the  day  men.  "He 
asked  us  how  many  heats  we  had  made,  and  we  told  him  six- 
He  chalked   it   down. 

The  next   morn  sed    through    the  same   mill. 

that   the   "6"  had    b  big    "7"    written    in- 

stead. The  night  shift  had  announced  itself.  That  night  I 
went   back.     The   "7"   had    been    erased    and   a    "10"   swaggered 

in   its   place.      The   day    force    r< gnized   no   superiors.      Tints   a 

fine  competition  was  started,  an.]  it  went  on  until  this  mill, 
formerly  the  poorest  producer,  was  turning  out  more  than 
any  other  mill   In  the  plant. 

In  a  reporl   on   the  '  E>  ploral  on  of  1  -;    the 

Amazon"   ( thirty-si  con     i  Session,  Sen- 

ate, I                                 '  '     Lieut.  William 

Lewis   Herndon   gave  a   bi  iei     ml     nti    esl  ing   acco 
mining  in  the  Morococha  district  a   which  he 

sojourned  for  a   shorl   time  while  en  route  fo 
waters  of  the   Amazon      -  •  Ihiglla  and 

Bella  Vista,  he  chanced  to  i  lad  an  old  school- 

mate, whom   he  h  Li  '  ■    the)   were 

boys.     This     riend,  Sh  Dgineer  and  head 

machinistof  the  mines  al  Mor ha.     Eerndon  coni  □ 

We  an  [ved  iper-mln  - 

ing    hacienda,    beli  □  ?-     brothers    I 

Pfiucker,   of  Lin 
neighborhood.       I 

intimately  mix.  i:  they  are  both  got  out  by  smelting;  though 
this  operation,  as  far  as  regarded  the  silver,  had  been  aband- 
oned and  they  were  now  be  inning  trading 
the  silver  by  the  mode  of  grinding  and  washing,  after  having 
tried  the  via  humida  (or  method  of  washing  in  barrels,  used  in 
.Saxony)    and    failed. 

The  copper  or.-  is  calcined  in  the  open  air,   in  pile* 
ing    of    alternate    layers    of    ore    and    coal,    which    burn 


the    tm 

or-    tli. 

eive  iuau\ 
this  one  holds  the  record  : 

PROSPE1    I  I  - 

I    :     '  I         ! 

per  deposit  in  tl  ..rid. 

mountain    ra  er,  anti- 

mony, molybdenite  and   iron. 

Huge  deposits  alunite  slate  rich  in  pots 
Large   deposits   crystalline  marble,  best 
building  stone. 
All  material  exist  on  this  pn 

cement  and  1  in ai 

A  giai  '  Hon.     Oi  tnd  mil- 

lioi 

1  i    or f   pyrite,  ehalcopyrite  and    tetrahedrite. 

Two    rivers-    and    two    lai  this 

n  rty.     Furnishing  an  abundai 

ion  of  all  sorl  ower. 

Hugi 

ot  deposit  and  its  wondrous 
formation. 

■  ent.  of  this  propert}  ow  ii  - 
mountain   - 
hill  quarry  and  electric  sho 
The    Diamond    and    Caldor    i.' 

is  property. 
75  miles  in  a  direct  line  t"  tiden 
Eas)  ai  cess  bj   « agon  road  and  railroad. 
3,000 

Situated    in    El    1 1 
ships   0   &    10   n.>rth   and    ra-  .    M.    I>.    M.   and 

in    Ia1 

ind  33  mil 
Five   hundred    million 

cedar  and  lir. 

'Million  doll. 

i  old. 

-     I. 
i 

antimony,  molyb 
that  are    in   this 
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Personals 


C.  M.  Weld  returned  to  New  York  from  Cuba 
".i    Nov.   27. 

J.  V.  Richards,  of  Spokane,  has  gone  to  Cali- 
fornia   to   report    on    mines   on   the    Mother   Lode. 

C.  D.  Kaeding  has  changed  Ins  address  from 
South  Porcupine,  Out.,  to  Riverside  Hotel,  Eeno, 
Nev. 

J.  H.  Lang,  of  Vogelstein  &  Co.,  42  Broadway, 
New  York,  returned  on  Not.  17  from  a  trip  to 
Europe. 

Charles  F.  Willis,  director  of  the  Arizona 
Bureau  of  Mines,  was  a  visitor  al  Washington, 
D.  C,  iast  week. 

Dr.  J.  K.  Clement  served  as  director  of  the 
Bureau  of  Mines  during  the  absence  of  Director 
.Manning  last  week. 

Karl  L.  Kithil,  who  had  been  named  to  take 
re.ni  of  Mines  experiment  station 
lias    resigned. 

ith.  director  of  the  United  states 
\ ,    has    returned    to    Washington 


signed   as  general   man- 
Co., 


George  Otis  Smi 
Geological    Survey 

after   an   absence 

E.  V.    Neelands 
ager  of  the  British  Guiana  Gold  Con 
Ltd.,  and  lias  returned  to  Canada. 

J.  R.  Holcomb  lias  been  appointed  superintend- 
ent of  the  Wilmington  steel  Co.,  by  President  A  C 
Dinkey,  to  succeed  W.  J.  Stoop,  resigned. 

V.  F.  Marsters.  geologist  for  the  New  York  & 
Honduras  Rosario  Mining  Co.,  has  returned  to  the 
United  States.     He  is  at  present  at  Rushville,  Ind. 

F.  G.  Cottrell.  chief  metallurgist  of  the  Bureau 
of  Mines,  is  expected  at  Washington  on  Dee.  Si 
He  has  been  on  an  extended  trip  through  the 
West. 

Prof.  Francis  A.  Thomson  has  recently  been 
engaged  in  making  an  examination  of  quartz 
properties  near  Pierce  City.  Idaho,  for  New  York 
interests. 

Dr.  John  A.  Brashear,  Pittsburgh,  together 
with  Ambrose  Swasey,  of  the  Warner  &  Swasey 
Co.,  Cleveland,  sailed  for  China,  from  Vancouver, 
B    C,  Nov.  24. 

Roy  R.  Horner  has  been  named  to  take  charge 
of  investigation  of  metal-mining  methods  for  the 
Bureau  of  Mines.  His  headquarters  will  lie  at 
Salt   Lake  City. 

Henry  F.  Collins  lias  resigned  the  executive 
management  of  the  Huelva  Copper  ami  Sulphur 
Mines,  and  has  accepted  the  position  of  consult- 
ing engineer  to  the  company. 

Stanley    C.    Bullock,    who 

from  Chile  last  year  to  enlis 

at    the   front,    has    received    pi 


of  capta 


the    Ro 


Kngn 


to  England 
now  serving 
to  tile  rank 


Jesse  Scobey,  managing  director  of  the  La  Luz 
and  Los  Angeles  Mining  Co..  arrived  at  Minefields, 
Nicaragua,  on  Nov.  2,  and  left  for  Prinsapolka 
on  Nov.   4,  on  a  visit  of  inspection. 

Frank  R.  Corwin  has  resigned  as  assistant  sup- 
erintendent of  the  Consolidated  Arizona  Smelting 
Co.,  to  accept  a  position  as  assistant  superintend- 
ent of  the  International  Smelting  Co.,  at  Miami. 
Ariz. 

Van.  H.  Manning,  director  of  the  Bureau  of 
Mines,  was  in  New  York  last  week  in  consultation 
with  Dr.  L.  D.  Ricketts  and  John  Hays  Hammond 
regarding  matters  coming  before  the  Anaconda 
Smelter   Commission. 

John  A.  Davis,  head  of  the  mining  experiment 
station  at  Fairbanks,  is  on  his  way  from  Alaska 
to  Washington,  D.  C,  to  confer  with  Director 
Manning,  of  the  Bureau  of  Mines,  in  regard  to 
the  work  of  the  station, 

Lewis  R.  Ferguson,  of  the  Portland  Cement 
Association,  is  accompanying  R.  .1.  Wig,  of  the 
United  States  Bureau  of  Standards,  on  a  trip 
along  the  Atlantic  and  Pacific  coasts  for  the 
purpose  of  examining  various  concrete  structures 
exposed  to  sea  water. 

R.  S.  Foster,  safety  engineer  for  the  Butte 
mines  of  the  Anaconda  Copper  Mining  Co.,  has 
resigned  to  take  a  similar  position  with  the  Doe 
Hun  Lead  Co.  at  Flat  River,  Mo.  Mr.  Foster  will 
be  succeeded  by  T.  Oaas.  formerly  assistant  safety 
engineer  and  C.  E.  Calvert,  formerly  shiftbnss  at 
the  Berkeley  mine,  has  been  named  assistant 
safety  engineer. 


Obituary 


Franklin  Morey.  father-in-law  of  Clarence  H 
Howard,  president  of  the  Commonwealth  Steel  Co., 
died  of  pneumonia  at  the  family  residence.  5501 
Chamberlain  Ave.,  St.  Louis,  Mo.  He  was  85  years 
old  and  a  mining  engineer  by   profession. 

He  was  known,  moreover,  as  having  been  the 
first  man  to  exhibit  an  arclight  in  New  York 
At  a  time  when  this  form  of  electric  lighting  was 
considered  impracticable,  he  went  to  New  Y'ork, 
displayed  his  invention  with  the  old  and  imper- 
fect carbon,  and  carried  his  point.  It  was  con- 
ceded at  once  that  he  had  a   valuable   invention. 


Developments   since   have   resulted   in   the   present 

perfection   of    electric    lighting. 

Morey  was  bom  in  Home.  N.  Y'.,  and  went  to 
Denver  more  than  sixty  years  ago.  He  arrived 
there  early  in  18511.  He  returned  to  Missouri 
just  before  the  outbreak  of  the  civil  war  and  or- 
ganized a  company  in  St.  Louis  that  was  held  in 
reserve  until  the  trouble  ended. 

He  is  survived  by  a  daughter,  Mrs.  Clarence 
H.  Howard,  and  by  two  sons,  Frank  L.  Morey, 
secretary  of  the  Commonwealth  Steel  Co.,  and 
Arthur  T  .Morey.  one  of  the  managers  of  that 
concern. 


New  Patents 


Societies 


Engineers'    Society    of    Western    Pennsylvania 
The   regular  monthly   meeting   of   the   societj    will 
be    held    in    tile    society    rooms.    Oliver    Building. 
Pittsburgh,  on  Tuesday,  Nov.  21,  1916. 

American  Society  of  Mechanical  Engineers 
will  hold  its  annual  meeting  at  the  Engineering 
Societies  Building,  29  West  39th  St..  New  York, 
on  Dec.  5  to  8.  1916,  A  varied  and  interesting 
program,  particularly  in  technical  papers,  has 
been  prepared. 

Metallurgical  Society  of  Missouri  School  of 
Mines.— The  Metallurgical  Society  effected  a 
permanent  organization,  Nov.  11,  1916.  The  fol- 
lowing officers  were  elected:  T.  P.  F.  Walsh,  presi- 
dent ;  II.  A  Homer,  vice-president:  and  C.  L. 
Epperson,  secretary-treasurer  '  An  executive  com- 
initii-e.  consisting  of  professors  Mann  and  Clay- 
ton, Horner.  Epperson,  and  T.  P.  F.  Walsh,  chair- 
man, was  elected  to  draft  a  constitution  and 
make  all  necessary  arrangements  for  a  successful 
year.  The  society,  meeting  every  two  weeks, 
its  time  to  metallurgy,  ore  drcss- 


nd  die 


The  American  Association  for  the  Advancement 
of    Science    and    about    forty    national    scientific 

societies    affiliated    with    it    will    meet    ill    ,\Yw     fork 

City  from  Dec.  26  to  30,  1916,  under  the  auspices 
of  Columbia  University,  New  Y'ork  University, 
the  College  of  the  City  of  New  York,  the  American 
Museum  of  Natural  History  and  the  other  scien- 
tific and  educational  institutions  of  tile  city.  Dr. 
Charles  R.  Van  Hise,  president  of  the  University 
of  Wisconsin,  will  preside.  The  address  of  the 
retiring  president  will  be  given  bv  Dr.  William 
Wallace  Campbell,  director  of  the  Lick  Observa- 
tory. The  executive  committee  consists  of  Henry 
F.  Osborn,  chairman  ;  .1,  .1.  Stevenson.  M.  I.  Pupin, 
Charles  Baskerville,  N.  L.  Britton.  Simon  Flexner. 
E.  B.  Wilson  and  .1.  McKeen  Cattell.  secretary. 


Industrial  News 


The  Lidgerwood  Manufacturing  Co.,  of  New 
York,  has  opened  a  branch  office  in  tile  Hiber- 
nian Building.  Los  Angeles.  Calif.  Charles  A 
liaoohtold  will  be  in  charge  of  this  office. 

The  Layne  &  Bowler  Corporation,  of  Los  Ange- 
les. Calif.,  lias  recently  sold  to  the  Joplln  Pea- 
cock Zinc  Corporation,  of  Joplin,  Mo.,  a  high 
capacity  pump  for  the  dewatering  of  their  mine, 
the  pump  is  equipped  with  a  special  oil-bearing 
thrust  for  carrying  the  weight  of  the  long  line  of 
the  shaft.  A.  E.  Bendelari,  of  Picher,  Okla..  has 
also  bought  from  this  company  a  large  turbine 
centrifugal  pump  for  dewatering  his  mine,  the 
pump  has  a  capacity  of  lifting  li .Olio  gal.  per  min 
from  a  depth  of  nearly  3110  ft.  below  the  head  of 

lie     ...haft 


Trade  Catalogs 


Locomotives.      The    J.     E 

io.     Catalog  No.  3  ;  pp.  96 


lllgol 


Plymouth  Gasoline 
Fate  Co  ,  Plymouth,  C 
(>.\9  in.  ;  illustrated. 

Crude  and  Fuel  Oil  Burners.  Seluirs  Oil 
Burner  Oo„  Los  Angeles.  Calif.  Catalog  Xo  S 
I'p.    56  :  0x0   in.  ;  illustrated. 

Ingersoll-Rogler  Air  Compressors. 
hind  On.,  li  Broadway,  New  York 
3130  :  pp.   24  ;  0x0  in.  ;  illustrated. 

Little  David  Pneumatic  Riveting  Hammers. 
Ingersoll-Band  Co.,  H  Broadway,  Nev,  York 
form  No.   831!  ;  pp.    10:  0x0  in.  :  illustrated. 

Water  Controlling  Apparatus.  Rodney  Hunt 
Machine  Co.,  Orange.  Mass.  Catalog  No.  30;  pp 
112;    6x9    in.;   illustrated.      Flumes,    stand   pipes. 

r-'ltes,     valves,     etc..     made     by 

shown. 

Vasco  Vanadium  Steel.  Van 
Co.,  Pittsburgh,  I'enn.  Folder 
types  of  tins  steel  and  contain 
study  of  alloy  steels  ir 


company 


Steel 


of 


lime 


mil     nsrs 


Gold  Dredges.  The  Y"uba  Construction  Co.,  433 
California  St.,  San  Francisco,  Calif.  Catalog; 
pp.  28  ;  9x12  in.  ;  Illustrated.  This  shows  photo- 
graphs of  dredges  constructed  by  this  company 
and  which  are  now  operating. 


I  nited  States  patent  specifications  listed  below 
may  l,e  obtained  from  ■•Tlie  Engineering  and 
Mining  Journal"  at  25c  each.  British  patents 
are  supplied  at  40c.  each. 

Concentrator.  Everett  Richard  Shalian.  si 
Paul,  Minn.     (U.  S.  No.   1,205,073:  Nov.  21.  1010. i 

Crushing,  Grinding  or  Pulverizing  Machinery. 
George  H.  Eraser,  New  York,  N.  Y.  (U.  S.  No. 
1,205,613;  Nov.   21,    1010.) 

Crushing  Roll.  Ray  C.  Newhouse,  Milwaukee. 
Wis.,  assignor  to  Allis-Clialmers  Manufacturing 
Co.,  Milwaukee.  Wis.  (U.  S,  No.  1,205.471;  .\m 
21,   1010  ) 

Drill— Pneumatic  Hammer  Drill.  Henry  Schu- 
macher, Denver,  Colo.  (U.  S.  No.  1,205,485 
Nov.   21,    1916.) 

Electrolysis— Process  and  Apparatus  for  Recov- 
ing  Metals  from  Liquids.  Charles  E.  Holland, 
New  Y'ork,  N.  Y\,  assignor  to  Metals  Eleelro- 
Recoverj  Co.  (I".  S  No.  1,205,207;  Nov  21. 
1916.) 

Flotation— Method  of  Concentrating  tin-  in 
Flotation.  Gustaf  Griiiolal.  Djurshohn.  Sweden, 
assignor  to  Beer,  Sondlieimer  &  Co.,  Frankfort  - 
on-the-Main,  Germany.  (U.  S.  No  1,202,512; 
Oct.    24,    1916.) 

Leaching  Ores  and  Other  Products.  John  Ed- 
ward Rothwell  and  Hugh  Blackte  Lowden,  Denver, 
Cnlo  .  assignors  to  Colorado  Iron  Works  Co.,  Den- 
ier. Colo       (U.  s.  No.    1,205,936;  Nov.   21.   1916.) 

Magnesium — Process  of  Producing  Magnesium 
Compounds.  Samuel  Peacock.  Philadelphia,  I'enn  . 
assignor,  by  mesne  assignments,  to  Marsden.  Orth 
&  Hastings  Co..  Inc.,  New  York.  N.  Y,  (U  S. 
No.     1,205.050  ;    Nov.    21.    1010.) 

Shaft  Hanger.  Joseph  Dierdorff,  Columbus. 
Ohio,  assignor  to  the  Jeffrey  .'Manufacturing  Co. 
(U.    S.    No.    1,205,601;   Nov.    21.    1016.) 

Sintering — Process     for     Sintering     Fine     tires. 
Flue-Dust.    Purple    Ore    and    the    Like.      Call    (lie 
secke.  Bad  Harzburg,  Germany.     II'    S,  No    1  205 
944  ;  Nov.   21.  1916.) 

Sintering  Machine.  Frederick  W.  Y'ost.  New 
Y'ork,  N.  Y' ,  assignor  to  American  Ore  Reclama- 
tion Co  ,  New  York,  N.  YT.  (U.  S.  No.  1,204,633  : 
Nov.    14,   1916.) 

Slimes— Apparatus  for  Treating  Slimes.  David 
Cole.  Tucson,  Ariz.  (U.  S.  No.  1,205.327:  Nov 
21,   1916.) 

Slimes— Art  or  Method  of  Treating  Slimes 
David  Cole.  Tucson,  Ariz.  (U.  S  No  1,205,326; 
Nov.    21,    1010.) 

Sulphuric-Acid  Chamber.  John  Harris.  Shef- 
field. England,  and  David  Hihhert  Thomas,  Mor- 
riston,  Wales.   (U.  S.  No.  1.203.015;  Nov.  7,  1916.) 

Sulphuric  Acid— Method  of  Manufacturing  Sul 
phuric  Acid.  Andrew  Miller  Fairiie.  Copperhill, 
Tenn.      (TJ.   S    No.   1,205,723;  Nov.  21.  1916.) 

Titanium  -Method  for  Producing  Composite 
Titanic-Oxide  Products.  Louis  F  Barton, 
Niagara  Falls.  N.  Y.,  assignor  to  tne  Titanium 
Alloy  Manufacturing  Co  .  New  York.  N.  Y'  (TJ. 
S.   No.    1.205,144;   Nov.   21,    1016.) 

Tuyere— Walter  D.  Ross,  Jr.,  Anniston,  Ala. 
(If.    S.    No.    1,205,568;  Nov.   21,    1010.) 

Water  Jacket.  Henry  Rude.  West  Allis.  Wis., 
assignor  to  Allis-Chalmers  Manufacturing  Co 
Milwaukee.  Wis.  (U.  S.  No.  1,201. OSS;  Nov.  11 
1016.) 


Assessments 


Company 

Dellnq.l    Sale 

Amt. 

Atlantic.  Tda 

Dec. 

9  Jan. 

9  sn  not 

Buffalo,  Ida 

15  Dee 

12 

0.005 

I'hallrlme,  Nev      

Nov 

'JO  Pit 

20 

0.05 

<  'lirlstluas.    Utah. 

Nov 

20  Dec 

16 

0  005 

Con.  Virginia.  Nev 

Dee. 

S  Dec 

29 

0  05 

Cottonwood  King.  Utah.. 

Nov 

14  Dec 

1 

0  005 

Dec. 
Jan. 

22 
2 

East  Hercules  Ext..  Ida 

Feb. 

2 

II    000., 

Emerald.  Utah 

Nev 

15  Dec 

9 

0  00', 

Eureka.  Ida 

9 

Exchequer,  Nev 

Per' 

5  Dec. 

27 

(1  113 

Federal  Ely,  Nev 

Dec. 

2  Dec. 

20 

0.005 

Four  Timbers.  Ida 

Dec 

2  Jan. 

2 

0  002 

Hector,  Ida 

Dec. 

22  .Ian. 

10 

0  005 

Idaho-Nevada,  Idaho 

Nov 

15  Dec 

1.. 

o  002 

Idora.  Ida 

Nov 

24  Dec. 

23 

0   005 

Iron  King,  Ida 

Dec. 

0  .Ian 

9 

O    OOI 

I.elii  Tlntle,  Utah     .    . 

Nov 

s  1  lee 

2 

ll  0025 

Lion  Gold.  Utah 

is  Dec 

5 

0  0025 

May  Mower,  Ida 

Dec 

23  Jan 

25 

0   IH15 

Mexican  (;    .<•  S..  Nev 

Nov 

25  Dec 

18 

0.10 

Mines  Dev  .  Utah 

X..N 

1  7  Dec 

7 

0  30 

Naililrlver,  Utah 

Nov 

4  Dec. 

4 

0.01 

National  l.eail,  Ida 

Nov 

25  Dec 

26 

0.001 

Nevada-Stewart,  Ida 

14 

Dec. 

2 

0  002 

New  Hope,  Ida 

on 

11 

Dec 

11 

0  002 

North  siar.  [da  . 

Oct. 

10 

Dei- 

5 

0  001 

Paloma.  Utah 

11   015 

Pittsburgh  Cons  .  Utah. . .  . 

N'ov 

17 

Dec 

s 

0   0175 

Reindeer  Queen,  Ida 

Dec. 

10  Jan. 

22 

0  005 

RIco-Arecntlne.  Colo. 

Nov. 

Is  Dec. 

5 

11  111 

Sliver  Moon,  Ida        . 

N'ov 

25  Dec, 

15  Dec, 

23 
6 

0   005 

Spnora,  Ida 

0.004 

Dec 

Dec, 

22  .Ian 
21  .Ian 

13 
12 

0  005 

Tiberius,  Ma          

(I   110075 

Utah  United,  ('lull 

Now 

15  Dec 

4 

0   01 

Wallace  M..  M.  &  R  .  Ida 

Dec 

8 

Ian. 

S 

0  002.5 

The  publication  of  this  table  will  be  discontinued  after 


Dee.  30,  1916. 
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SAN    FRANCISCO— Nov.  22 
Mother  Lode  Mines  In  Amador  Count] 
Burned  underground  work 
running    Moat  ol  the  pro] 

complement   of  men   and   .ill   expi  cl    bj    Dei      i    lo 
be  in  fairly  good  running  shape    I 
extraction   and   ore   treatment. 

New  Oil  Wells  drilled   in   California   Belds  tot 
027  for   in   months  of   1916      The  pn  n  nl   rate  of 
work,  according  to  the  view  of  tl 
gas  supervisor,  will  continue  for  the  rcn 

giving  ;i    Intel   of   more   thai 
many  new  wells  as  were  completed  In    I 
risin"  price  of  oil  has  caused  activity  In  all  Belds 
similar    to    thai    ol  though    n 

i    of    the   work    Is    being    done   on    land 

already  known  to  be  p i  ire  wildcat 

wells   in   must   of  the   Belds   which,   if 
win  develon  new  oil  areas      All  of  1 
live   additions,   ho  not   equal 

thR)  made  by  the  opening  of  the  Midway  Beld 
In  i9ifl  The  possibility  of  northward  extension 
in  the  Coallnga  Beld  will  be  demonstrated  by  a 
well  now  being  drilled.  A  number  of  wells  are 
drilling  In  the  region  northeast  of  th 
Kiltriok  Held.  In  the  vicinity  of  Los  Angeles, 
three  wells  are  drilling  on  the  Ion  range  of 
hills  between  Long  Beach  and  Beverley.  This 
region   is  of  particular   interest   for   Its  oil  possl- 

liilities.      North    of    Ventura    tn mpanles    arc 

drilling  in  new  territorj  rnie  of  the 

lightest   oil   yet    recorded   in   the  state.     There   is 
more   activity   in   the   Santa   Maria    Held   than   for 
many   years    and   extensions   of   proved   land   neai 
,ii  ii    are   practically    assured 

This  section  of  the  Held  produces  the  hi 

in    the    stale    and    producti il  I    I 

by  constructive  action  on  the  part  of  thi 
Government    In    dealing    with    oil    lands    already 
developed, 

DENVER— Nov.  23 

Roosevelt  Tunnel  will  probably  be  in 
for  the  resumption  of  drivinK  aboul  D  i 
Timbering  of  the  Elkton  shaft  continues  rapldlj 
and  work  at  the  tunnel  breast  will  be  resinned  as 
soon  as  this  timbering  is  completed  The  breast 
is  about  2  Hi"  tt.  ahead  of  the  Elkton  shaft  but 
no  work  has   been  at  the  face  since  Nov.    17. 

Wellington  Mine  at  Breckenrldge  was 
improved   In    equipment   during   the    last    summer 
by    the    erection    of    a    new.    coinmoilioii 
,,     addition     I  I    the    mill    buildll 

enlarged  flotation   department,   the   installation   ol 
second    roaster    and    the    construction    of    large 
nods    have 
id  vein 


ore-storage  bins 
been  recentlj  made  in  I 
being  exposed  while  sinl 
Oro  vein  and  another  b 
during  the  digging  of  a 
the   new   hoarding  hmisi 


ditcl 


,1.101      (0 


Both    veins    are    similar 


in  mimnl  conunts  tc' the  "ih.r  veins  waked  I.  I 
several  years  and  are  probably  members  of  the 
same   system. 

Deep    Mining    is    the   slogan    for    Cripi 
these  days.     Contrary  to  the   fears  o     n 
authorities    in    the    early    days    of    thi 
development   at   depth  has  proved  the  mineraliza- 
tion not  onlv  fully  equal  to  that  in  the     i 
oxidized  /on,,  but  in  some  instances  better,     rnis 
condition   Is    I    Heel   o    prominently  in   thi 
stock   markets   of   which    Cresson    is    an    example. 
The  recent  disclosure  on  the  1.800  level  ol  Vindi- 
cator is  noteworthy,  the  shoot  having  been  drifted 
,„.    for    7011    t.     and    e,..s,ent    -ill    ft.  :    it 
average    n    ah     1%    0        gold    per    ton        The    new 
flotation   mill   at   the   Vindicator   mine 
an    extraction    of   around    80     :    expel  i 
being  conducted  to  increase  this  percentage. 

lOkomo-Robinson  District,  just  over  the  range 
north  of  Lendvllle,  near  the  head  of  Ten  M1K 
Creek,  in  Summit  CountJ  logically, 

the  measures  compare  closely  with  thos 

I  chiefly    masses   ,,,    silver- 

mid  lead  i urring   as   replac 

languished    hi 
low    Prices   for    silver   and   heavy    pen.lt 
for  vine    and  timi    has 

the    former    prejnd:  It.      The    average 

altitude  is  high  and  the  open  season  for  prospect- 
ing and  performing  surface  improvements  r 
so"  that    the    win..  •    I"     ™me   soon 

enough  to  prevent  '      ll"al"ln£,I?f„ 

stride  this  year     An.  ther  year  wall  wltn 
icti    ity   th'.n   this        I 
time's  spoken  of  as  th,    Wilson  mill     has 
pletely    remodeled    by    the    Progret      Mining   »nd 
Milling   To.    and   is    bcin|    operated    as .a    c  us  t. 
plant     the    complex    l  """    ,loci" 

mines  being  concentrated  by  flotation  and I  on 
tables  The  working  force  I  the  mill  \s  com- 
prised, almost  exclusively,  I  ^liericnced  mil  men 
who  are  refugees  from  Mexico  Among  the i  mines 
furnishing  ore  to  the  plant  are  the  Robinson  Tun- 


- 
.  ii  tober 
LEADVILLE.    COLO.— Nov.   23 
Lcadville's    Output    Buctu 
and  the   1 1 

the  year  « 

li Ill       Indications  are  strong   ill 

I 

■■■  ■ 

:  i    ,.n    Fryer    Hill    nnd 
McCormlck 

Hill 

The    Labor   Situation    has    not 

following  election   has  failed  to 
matter,   in  I      The 

union    leaders   are    still    busily    engaged    v 
organizing    campaign    and    report    that 
meeting  with  suci  i 

part  of  the  workers  is  looked   upon   will. 
by    the    operators    who    1 

Ing  there  will  be 
no   strike,    a    successful    on 
era  in  the  district  can  lead  to  ni 

refusal 
to  treat  v  . 

i  eommis- 

ilon    whicl 

done     noil.    • 

Is  interest  for  thi 

.1   upon   as  sill... 
lion       It  Is    rui i    that    unless   the   union    sc- 

strike     will     be 

.■ailed  iii  the  spring      The  uncertainty 
the  unsettled  en. li. ions  is  causing  Imp 
relopments    planned    for   the   coining   year    to    be 

held  in   ahovancc.      1'nlcss  a   decision    In 

ter     is     reached.     Hie     poslblllty     of     a     futU 
will  tend   to  cluck  big  mining   in   the   dl 
BUTTE.    MONT.— Nov.  23 
Anaconda    Safety    Methods    were    given    a    high 
compliment  by  II    i    Kahllly,  of  the  U.  S 
of    Mines,    who    has    been    in    Buttl 
to   the    ii". 

rescue     work     and 

ompany    in    United    SI 
hows  not   a   slngli    di 
.    Butti    mines      Onlj 

in  that 
month  324,404  shifts  were  (forked 

A   Sequel   of   the   Cold   Snap   of   last    week   was 
the    .  '..  i. 

NOI       17    10    allow 

the   Washoe   and   Great    Falls   sn 

up   in   treating   the  accumul  itloi    ol   ore  that   had 

:.,    bins    durlni 

M    thi 

unit   of  the  new  zinc  plan,    will    I 
Hon   with 

nd.  with   the 
vet    t..   be    completed,    will    be   able    to   .urn   out 
approxlni 
final  unit 

the    end    Of    the    year 

Injunction   Asked   by   Minerals  Separation.   Ltd.. 

b'    Butte  .v   Superior  M  i 

.  ■    of   Minerals    s 

and     its     enorm  >u 

or  amalgni 
Zinc.   Lend  and    - 
any    judgment    wi 
for  Infrii 
lion    Ltd 
. 

The   mail 
Bourquln  of  the  I 

for  the  .i 

the   present   status  of   Its 

&    Superior    company.    M 

■ 
That  the 


SALT    LAKE    CITY— Nov 
American   Fork   District 


"i 


Ho 


Hill,     al 

OATMAN.    ARIZ— Nov.    21 
Three    Important    Mills 
191"     in     the     0 

at    tin-    I  . 

CIlllV     Coll    I 

I 

■ 

mouths 
I. in     l.-i  ■. 

with  p..  i 
Milling  b: 

li.-t  II       ill 


DULUTH     MINN— Nov.    25 
Shipments  of  Over  21  000. OOP   Tom 
D 
docks  up  ' 
Hi.    enl 

H.immell-Fcigh    Suit    nl     Dulul 
Hi  ...ion    In    the    I 

. 
i; 

Graft    Cases    at    Hibbi- 

bills     In     1! 

n 
n    I'    ii 

ISHPEMING.    MICH 
Shipping  Season    Is  Drawing  to   a   C 
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not  be  many  more  cargoes  to  go  from  Minnesota. 
Many  of  the  pit  properties  have  been  closed  for 
the  year,  and  the  underground  mints  have  com- 
menced to  stock  ore  for  shipment  next  season. 
The  railroads  have  been  bothered  considerably 
because  of  ore  freezing  in  the  cars,  and  on  one 
day  last  week  the  Great  Northern  road  had  many 
cars  of  frozen  ore  at  the  Allouez  docks,  as  well  as 
100,000  tons  frozen  in  the  dock  pockets.  A  great 
deal  of  extra  expense  was  required  to  unload 
the  ore,  steam  being  made  use  of  freely.  Many 
of  the  Lake  freighters  are  now  carrying  grain 
and  are  through  with  the  ore  business  until  next 
spring.  The  Lake  freights  for  next  year  have 
already  been  set,  the  price  to  be  $1  a  ton  from 
the  head  of  the  Lakes  to  Lake  Erie  ports,  90c. 
from  Marquette,  and  70c.  from  Escanaba.  This 
is  an  advance  of  50c.  a  ton  over  the  existing 
rates.  Some  "wild"  cargoes  are  now  being  handled 
at  $1  a  ton,  the  Shenango  Furnace  Co.,  which  is 
through  shipping  its  own  ore  for  the  year,  having 
charters  with  other  companies  at  that  figure. 
The  company  has  five  boats,  each  of  which  has  a 
capacity  of  over  10,000  tons.  Now  that  the 
vesselmen  have  set  their  rates  for  1017.  the  min- 
ing companies  will  not  be  slow  in  making  their 
next  year's  prices.  This  is  the  first  Instance  in 
years  where  the  Lake  rates  have  been  set  in 
advance  of  ore  rates.  It  is  gi  nerallj  believed  that 
iron  ore  will  get  an  advance  of  from  $1.25  to 
$1.50  a  ton,  which  would  not  be  a  large  increase, 
when  the  pig-iron  and  steel  prices  are  taken  into 
account.  The  mining  companies  will  have  in  pay 
r.Oc.  more  a  ton  to  get  their  ore  down  the  Lakes, 
and  mining  eosts  will  be  greater  The  steel 
Corporation  has  announced  an  increase  in  wages 
-if  in',  .  which  will  include  the  employees  of  the 
Oliver  Iron  Mining  Co.  The  other  iron-ore  com- 
panies will  also  announce  an  advance,  a  decision 
having  been  reached  at  a  meeting  of  the  large 
operators  in  Duluth. 

HOUGHTON.  MICH.— Nov.  24 
Coat  Situation  in  Northern  Michigan,  where 
it  is  impossible  to  get  any  more  coal  this  win- 
ter, excepting  by  rail  and  then  at  such  great 
freight  rates  as  to  put  the  price  at  a  prohibitive 
figure,  is  illustrated  by  the  Winona's  predicament. 
It  may  become  necessary  for  the  Winona  to  shut 
down,  owing  to  the  lack  of  coal  supply.  Not  a 
mine  in  the  Lake  Superior  district  has  all  the 
coal  needed.  Unless  there  is  a  short  winter,  there 
will   be   difficulties   in   the    spring. 

All  Lake  Copper  Mines  will  show  increased  out- 
puts this  year  over  1915,  which  was  looked  upon 
as  about  the  maximum  copper  production  of  the 
district.     The  output  for   the   Lake   Superior  dis- 


trict in  1916  will  be  between  260,000,000  lb.  and 
265,000,000  lb.  of  copper,  this  estimate  being 
based  on  the  performances  of  the  properties  to 
date  and  the  expectation  for  the  next  in  days. 
Notable  increases  have  been  shown  in  three  prop- 
erties, subsidiaries  of  the  Calumet  &  Hecla  They 
are  the  Allouez,  now  going  its  best  stride  and 
likely  to  show  a  12.000,000-lh.  rate  at  present 
(yet  counted  as  only  a  10,000. 000-lb.  producer 
under  average  normal  conditions),  the  Ahmeek 
and  the  Isle  Royale.  All  three  of  these  proper- 
ties are  doing  better  than  ever  before  in  their 
history.  Isle  Royale  and  Allouez  are  showing 
not  only  greater  rock  tonnage  hut  greater  per- 
centage of  copper  than  ever  before.  Ahmeek  is 
maintaining  its  unusually  high  average.  Calumet 
t\:  Hecla  will  do  better  than  in  1915  and  so  will 
Copper  Range,  Mohawk,  Quincy  and  othei  standard 
producers,  but  there  will  be  no  sensational  in- 
creases as  each  of  these  properties  made  remark- 
able records  in  1915.  Copper  Range  mines  are 
maintaining  their  high-grade  rock,  especially  at 
the  Champion. 

JOPLIN— Nov.  25 

Improved  Railroad  Service  to  Oklahoma  mines 
is  in  sight.  A.  H.  Rogers,  president  of  Southwest 
Missouri  Railroad  Co.,  has  announced  intention  of 
his  company  to  extend  interurban  line  now  run- 
ning from  Carthage — through  Joplin — to  Galena, 
Kan.,  to  Baxter  Springs,  Kan.,  and  it.  is  known 
he  contemplates  extension  from  there  to  mines  of 
Picher-Cardin-Century  section,  which  is  only 
two  or  three  miles  farther.  From  the  other  end, 
the  O.  K.  &  M.,  which  recently  established  service 
from  Miami  through  Commerce  to  Picher,  has  just 
announced  purchase  of  two  "new  modern  cars 
which  it  will  use  to  improve  service 

Shortage  of  Electric  Current  is  doing  more  to 
curtail  the  output  from  this  district  just  now  than 
any  other  one  thing.  The  long  drouth  has  made 
it  nearly  impossible  for  the  local  company  to 
produce  current  from  water  power  at  its  Spring 
River  dam,  and  the  low  water  is  causing  mucti 
boiler  trouble  at  its  steam  generators  at  Riverton. 
The  company  is  now  installing  an  expensive  plant 
for  water  purification  and  has  purchased  another 
turbine  and  is  promising  a  largely  increased 
supply  of  current  not  later  than  Jan.  1.  Mean- 
time, out  of  more  than  200  mills  electrically 
equipped  in  this  district,  not  one  is  being  per- 
mitted to  operate  straight  through  as  would,  in 
almost  every  instance,  be  the  program  if  there 
was  no  curtailment  of  electric  current.  At 
Granby,  the  lead  smeltery  of  the  American  Zinc, 
Lead  and  Smelting  Co.  has  been  closed,  through 
the  withholding  of  current,  and  the  big  Klondike 


mill  is  operating  only  at  about  one-half  capacity 
When  this  plant  was  designed  it  was  originall> 
intended  to  use  steam,  but  electricity  was  ulti- 
mately decided  upon  and  it  was  this  that  broughl 
the  first   power   lines  to   Granby. 

TORONTO— Nov.  24 

The  Alleged  Shipment  of  Nickel  from  Canadian 
ore  to  the  Germans  is  a  controversy  that  is  lie- 
coming  fiercer  and  arousing  strong  public  feeling. 
It  forms  the  principal  topic  at  political  gatherings 
and  in  newspaper  discussion.  On  Nov.  23  last, 
the  first  official  statement  as  to  the  position  of 
the  Canadian  government  respecting  the  recent 
phases  of  the  question  was  made  by  Hon.  Arthur 
Meighen,  Solicitor-General,  at  a  meeting  held 
here.  He  strongly  emphasized  the  point  that  had 
the  exportation  of  nickel  from  Canada  been 
stopped,  the  manufacture  of  munitions  for  the 
Allies  in  the  United  States  would  have  been 
hindered  and  a  year  and  a  half  would  have  elapsed 
before  it  could  be  refined  in  Canada  for  use  in  the 
war.  In  working  out  the  system  of  control  the 
Ministry  had  acted  strictly  in  acordance  with  the 
advice  of  the  British  government.  "The  gov- 
ernment of  Great  Britain,"  he  went  on  to  say, 
"through  its  Committee  on  Enemy  Supplies  is  in 
daily,  weekly,  monthly  control  of  all  the  output 
of  the  International  Nickel  Co.  in  so  far  as  that 
output  goes  overseas,  or  into  plants  in  the  United 
States.  They  are  in  a  position  to  know  who 
should  receive  it  and  who  should  not.  I  am  in  a 
position  to  say  and  at  the  proper  time  to  prove 
that  tmt  a  pound  goes  to  a  factory  in  the  United 
States,  or  to  a  vessel  from  that  country,  save 
with  the  approval  of  the  British  Admiralty  and  the 
British  government."  In  reply  to  the  statement 
that  no  nickel  had  come  from  New  Caledonia 
to  the  United  States  since  the  war  began,  he 
quoted  records  of  shipments  to  show  that  during 
1915  a  total  of  3,462  tons  of  nickel  matte  was 
received  by  the  United  States  Nickel  Co.  from 
New  Caledonia  and  that  up  to  August  of  the  pres- 
ent year  the  shipments  amounted  to  2,630  tons 
This  was  equivalent  to  a  production  of  150  tons 
per  month  in  addition  to  100  tons  per  month  pro- 
duced in  the  United  States  as  a  byproduct  of 
copper,  over  which  Canada  had  no  control.  Mr. 
Meighen  dealt  with  the  charge  that  Henry  R. 
Merton  &  Co.,  the  British  agents  of  the  Interna- 
tional Nickel  Co.,  had  been  convicted  of  trading 
with  the  enemy,  stating  that  this  was  early  in 
the  war  and  that  the  Merton  company  had 
since  been  reorganized,  the  shares  formerly 
owned  by  Germans  being  now  held  by  British 
subjects. 
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ALABAMA 

GRAPHITE  MIXING  is  very  active,  especially 
in  Clay  County.  Over  IS  graphite  mills  in  oper- 
ation   or   under   construction. 

FLAKETOWN  GRAPHITE  CO.  (Mountain 
Creek) — Shipping  one  car  per  week  from  this 
station  in  Chilton  County;  F.  R.  Taber,  president. 
Another  mine  in  this  section  may  be  operated 
after  Jan.    1. 

ARIZONA 
Cochise    County 

PEERLESS  COPPER  (Dragoon)  -Work  re- 
sumed; will  drill  50-ft.  holes  with  Sullivan  dia-. 
mond    drill;    V.    C.    Joslyn.    general    manager, 

BISBEE  COPPER  MINING  AND  DEVELOP- 
MENT  (Bisbee)—  Has  begun  shaft  sinking  on 
Pauline  claim,  although  hoist  is  not  expected,  for 
fortnight.  Two  churn  drills  are  reported  to  be 
in  operation. 

HILLTOP  METALS  (Rodeo,  N.  M  )— Haulage 
and  development  tunnel  through  mountain.  3,200 
ft.  practically  completed;  tunnel  cut  several  cop- 
per and  lead  oreshoots ;  over  $100,000  worth  of 
machinery  purchased ;  plans  extensive  develop- 
ment ;  building  wagon  road  to  Rodeo,  N.  M,  ; 
smeltery   being   considered. 

Gila    County 

INSPIRATION  (Miami)— Hoisting  and  .rush- 
ing plant  broke  record  by  hoisting  and  crushing 
21,300  ions  in  one  day. 

INSPIRATION  NEEDLES  (Miami)— Drill  hole 
No.  1  down  815  ft.  ;  preparing  to  begin  holes  Nos. 
::   and   4;   two   additional    Star   drills   ordered. 

IRON  CAP  COPPER  (Copper  Hill)— Vein  IS 
ft.  wide  on  600-ft.  level,  containing  iron  and 
copper  sulphides.  High-grade  ore  in  winze  from 
900-ft.  level;  vein  4  ft.   wide  in  places. 

ARIZONA  COMMERCIAL  (Copper  Hill)  Ship- 
ping 150  tons  daily.     Vein  on  11th   level   is  al t 

50  ft.  wide,  with  15  ft.   of  smelting  on-.      Sinking 
Gopp-r   Hill   shaft   to   16th   level.      Pumping   about 

i gal.   daily;  pumping  capacity   now    1,500,- 

000  gal.     About  160  men  working. 

MIAMI  CONSOLIDATED  COPPER  (Miami)  - 
Made  a  shipment  of  6%  oxidized  ore  to  Old  Do- 
minion  smeltery.      Drill  hole   No.    1   located;  pur- 


chased five  patented  fractions  lying  between  prop 
erty  and  the  Inspiration  Needles  and  Southwest 
era  Miami. 

Mohave    County 

MIDNIGHT  (Chloride)— Rich  strike  reported  on 
200-ft.  level;  operated  by  G.  S.  Holmes  and  asso- 
ciates   under    option. 

BIG  JIM  (Oatman)— Approximately  240,000  tons 
of  ore  practically  assured ;  oreshoot  opened  for 
a  length  of  740  ft.  Further  sinking  to  be  done 
at  once. 

UNITED  EASTERN  (Oatman)— Housing  of 
mill  is  practically  completed  and  most  of  machin- 
ery is  in  place.  Main  working  shaft  is  being 
connected  with  lower  level  (665-ft.)  of  old  work- 
ings, equivalent  to  TOO  ft.  in  new  shaft. 
Pinal  County 

ARIZONA  RAY  COPPER  CO.  (Ray)— Churn 
drill  No.  1  working  three  shifts;  second  drill  on 
property  and  third  ordered.  Hole  No.  l  lost;  hole 
No.  2  down  100  ft.  on  Nov.  24.  Edmund  L.  Hiatt, 
superintendent. 

LAKE  SUPERIOR  &  ARIZONA  (Superior)  — 
Rumored  consolidation  with  Magma  will  not  take 
place.  Now  stated  that  Magma  will  buy  for  cash 
one  claim  projecting  into  Magma  territory,  near 
recent  developments  in  rich  ore.  Some  outlying 
claims  may  tie  consolidated  with  Lake  Superior 
&  Arizona,  the  financing  to  be  done  by  certain 
Magma    stockholders. 

Yavapai    County 

JEROME  DAISY  (Jerome)  Shaft  through  iron 
capping  and  into   schist. 

UNITED  VERDE  CONSOLIDATED  COPPER 
(Jerome) — Diamond  drills  delivered  on  ground. 

TIP  TOP  (Prescott)— High-grade  silver  ore 
struck  on   350-ft.   level. 

NEWS    MINING     CO.     (Jerome)  — Reported    op- 
led    to    Calumet    &    Arizona    Mining     Co.,    of 


Wa 
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VERDE  MONSTER  (Jerome)  — New  company 
being  organized  by  T.  F.  Shea  and  other  Jerome 
men;  two  million  $1  shares;  property,  600  acres, 
aboul    1   mi.    southwest   of  Jerome 

UNITED  VERDE  (Jerome)— Stated  to  he  making 
preparations  to  steamshovel  large   body   low-grade 


ore    near    old    smeltery    site;    may    carry    steam- 
shovel  operations  down  to  old  Hampton  stope. 

LOMA  PRIETA  MINES  CO.  (Skull  Valley)  — 
This  Prescott  company  is  developing  group  of  27 
claims  in  Copper  Basin  district,  adjoining  Com- 
mercial Mining  Co.  Chalcopyrite  encountered  at 
62  ft.  in  shaft,  which  is  in  ore  at  150  ft.  ;  sink- 
ing to  500  ft.  At  140  ft.,  two  drifts  run  for  200 
ft.  A.  B.  Peach,  superintendent  ;  T.  G.  Norris, 
of  Prescott,   president.      May   build   100-ton   mill. 

CALIFORNIA 
Amador  County 

ARGONAUT  (Jackson)— Resumed  operation 
with  40  stamps   dropping. 

KENNEDY  (Jackson) — Operation  resumed  un- 
derground and  progress  being  made  on  the  sur- 
face ;  probably  have  100-stamp  mill  in  full  oper- 
ation by  end  of  month. 

PLYMOUTH  CONSOLIDATED  (Plymouth)  — 
Output  for  October  was  7. Olio  tons;  estimated 
value,  including  concentrates,  £10,778.  Working 
expenses.  £5,254;  development.  £1,396;  surplus 
over  working  and  development,  £4,128;  capital 
expenditure.  £1,370. 

ORIGINAL  AMADOR  (Amador)— Mill  com- 
pletely remodeled.  Regrinding  in  Hardinge  mills, 
8  ft.  by  22  in.  and  S  ft.  by  36  in.;  capacity  in- 
creased from  150  to  250  tons  per  day.  New  de- 
velopment on  850  level  north  and  south  drift 
satisfactory.  Ore  better  grade  than  formerly. 
Deepening  of  shaft  will  begin  on  Dec.  1  ;  con- 
templates sinking  to  1,500-ft.  point.  Tailing  dam 
raised  5  ft.  to  increase  capacity  necessary  A  A 
Busey,  manager. 

Butte  County 

MASCOT  (Oroville}  —  This  old  producer  in  Mor- 
ris Ravine  will  be  equipped  witli  the  mill  formerly 
at  the  ('ape  Horn  mine.  Recently  the  lost  vein 
was  found  by  \V.  T.  Baldwin,  who  will  develop 
the  property.  Other  properties  in  the  district  are 
busy,  including  the  Bumble  Bee,  the  Banner  and 
the   Butterfly. 

Calaveras  County 

TULLOCH  (Angels  Camp)— Being  developed 
Ltnder  bond  by  Thomas  I.  Lane,  who  is  sinking  a 
three-. ■oiiipartment  shaft. 
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cai.w  BRAS      CONSO)  [DATED       I  Melones) 
Tunnel   advancing   rapldlj       Six    new   2  - 
roll-dump  cars   Installed  and  bungalow   completed 
fc.r  Superintendent  lames  A.   Davis. 

UTICA    (Angels    ('. i)     Discontinued    use    of 

air  on   winze   hoist;   remodeling    holsl    to   electric 
drive.     Reported  that   Stickels  mill  will 
number  of  stamps  as  soon  as  hoist  is  in 

BRUNNER    (Angels  Camp)     Added  to  the  Tul- 
loeh    in    the    developmenl     being    prosecuted    l>v 
Thomas    Lane.      Paj  Ine    bon        it 
made  by  miners  In  sinking  a)  the  Tulloch,  rosult- 
ing   In    rapid    work   and  the   men 

than  any  other  underground  men  In  the  camp, 
Nevada  County 

IN'  MEADOW  LAKE  DISTRICT,  near  Truekee. 
the  Old  Man   Mountain  mine   re| 

D.    Ramsey    with    ■•tli.i    it n..-s    in    the    district 

for  a  sum  appro:   i  0      Peter  Bokay 

owner  of  the  Bokaj  Bonanza,  h  i  leased  other 
properties.  A  Bubei  i  porl  good  ore  in  the 
Luck;  strike  Ore  has  b  en  found  in  the  free- 
man claim  by  P  D  O'Connor  in  the  spring, 
development    |  be  active  in  all  parts  of 

district. 

Plumas  County 

TEFFT      (Quini  mated     on 

Hill.  5  mi.  south  of  Quincy,  recentlj 
purcha  i  ,1  by  M  n  Kelly,  "t  Santa  Ana,  ami 
.'  .  OciateS.  New  roller  mill  ami  other  : 
installed.  Will  he  driven  by  gasoline  engine. 
Large  amount  i  I  milling  on  a  the  d 
of  development  by  former  owner.  New  mill  ca- 
pacity alt  tons  in    2 1    hi 

time  during  winter.  J.  F.  Groover  is  superin- 
tendent. 

Tuolumne   County 

JUMPER    (Jamestown)— High-grade  ore  report- 
ed by  leasers  in   Golden    Rule  claim.     In  the  last 
fliree    years    much    gold    produced    by    t1 
system;    both    men    and    company    satisfied    with 
results. 

SPRINGFIELD    TUNNEL    (Columbia)     Onlj    a 
few  rsww  ai   presenl    retained  to  keep  property  in 
condition  for  early  resumption  of  operal 
■acting    witli    Keystone    drill,    eleetrieal! . 
will    be    inaugurated    to    ascertain    exact    position 
and  value  of  gravel. 

Yuba  County 
YUBA     CONSOLIDATED     (Hammonton)— Yuba 

No.  16  launched  Nov,  °a',.  Dredge  will  be  same 
size  as  No.  IS.  but  will  have  two  stackers  to  re- 
claim Yuba    River  channel. 

COLORADO 

Clear  Creek  and   Gilpin   Counties 

GRAND-CLEAR  CREEK  I  Empire)  Work  under 
way  again  on  this  property  in  Dale  district.  Tun- 
nel in  600  ft. 

EMPRESS     (Er.il.tn.ii     Acquired 
Gilpin  Tungsten  Production  Co.     Developmenl 
begin   at   one.-   through    500-ft.    crosscut    tunnel. 

ARGO  LEASING  Co.  (Empire)  Building  for 
new  mill  finished  and  machinery  now  arriving. 
Property    consists    of    22    claims    in    Daly    district. 

GIBSON  (Central  City)- Repairing  the  400 -ft. 
shaft.  Milling-grade  ore  opened  on  150-ft.  level 
and  gold-silver  ore  assaying  SSll  per  ton  on  2T.0- 
ft.  level.     Mine  belongs  to  star  of  the  West  group. 

GILPIN-ORION  (Central  City)  Merged  with 
Combination  Mining  and  Milling  Co.,  a  Denver 
organization  owning  mining  interests  in  Grand 
County.  Gilpin  company  lias  40  acres  on  Bob 
Tail  Hill;  deal  provides  development  fund  for  this 
property. 

PITTSBURGH  CONSOLIDATED  (Freeland)  — 
Work  resumed  under  management  of  .1.  c  Sturde- 
vant.  Old  producer,  but  novi  tilled  with  water; 
being  drained  through  McClelland  tunnel,  Prop- 
erty comprises  nine  claims  and  Dover  mill  at 
mouth  of  Fall  River 

Gunnison    County 

VICTOR  (White  Pine)  Worked  by  lessees. 
Lead  and  zinc   carbonate  ore:    shipped. 

BON     TON     (Pitkin  I      I      I,       I 
plates  adapting  the  (juartz  (reek  noil  to  flotation 
to  recover  molybdenite 

COLORADO  COPPER  (Iola)  Leased  Anaconda 
mine;  steam  hoist  and  boilei  being  installed  and 
sinking   will    be   resumed. 

San  Juan   County 

PIKE  COUNTY  (Ophir)  -Under  development  by 
Louis    Lomax,    of    Telluride. 

CROWN  JEWEL    (Silt    rl  0       being  packed 

from  this  mine  to  S 

CARRUTHERS     LEASING      (Tellurid 
between    mine    and   new    null 
and  in  operation 

SANTA    CRUZ     (Ophir) 

Co. '  ]  are  shipping  pa] 

from  development. 

FRANK    WALLER      (Howardsville) 
opened    in    No.    2    tunnel       Gold-silver-lead    ore 
being  shipped   fron  il    drift. 

BROADGAUGE    MINING    AND    MILLING     (Sll 

vertonl — Shoot    g 1      I  -     ln    ,ower 

tunnel    of   (his   Burns   Gulch    property. 

KITTIMAC  (Silverton)— Two  shifts  working: 
considerable  development  work  under  way.  Hill 
operating  steadily  after  being  thoroughly  over- 
hauled and  new  II'  I     classifiers  installed.     Butld- 


by 


Ings    all    repaired    for    wll 

bleaks    lillill     above    lien 

Summit  County 
VII  llll.  \\    (Kol 
being  shlpi 

SURPRISE     (En SI    i  Ivor    "re 

In  bolow   ei, i  v. 

M  \so\Tow  \ 

Conslderal  d        Mine 

IDA     BELLE     m 
pened 

last   Btrlki 

worked    .,1, 

'  ■    k.       i    ni       Virion. 

Teller   County 

HI  WI"' 

recently    by    Glbba    .\    i 
during  developmi  I 

ON     (Elkton)     M 

ft.  Level,  and  acl  h 

acacia     (Cripple    Creel  I  ool    has 
been   opened   In   Sburtlofl                        1 1  n     level 
ai  a  polnl   150                    i  Hie  South  Bui 
in  A    Burrovi 

I     HI'i    II       level 

MARY     McKINNEi      (Anaconda) 

- 
advanced  to  the  main 

level :  al   a   polnl   aboul  300  fl    wi    I   ol   the  shaft 

a   i k-  ty  bod  *as  opened  ;  de- 

■    in   north   heading  contlnui  -  ;   some  flat 
veins  ,,t   i 

and  drifting  is  in  progress  on  the  ninth 
open    th.se    veins.      -Station    on    bottom    level    ,s 
ai    will    si,, >ii    be 
Started   In  the  main   vein  ;  distance   is  cstll 

330  it   ;  .n  fj as  crosscut   n 

will  be  advanced  each  way  from  the  Intersection. 

ill    ,,ll    tile    1  It),    level    i lilliles.    although 

no  payable  ore  has  been  cently. 

IDAHO 
Shoshone  County 
HYPOTHEEK    I 

i  ai     h,  ,n    given    to    Ri       Co  '       Sinking 

,    ,11      II, ,1,1      1     LOO     1"      1        "I,     level 

HEi'l.A   (Burke)     Addition  to  mill  wll 

i,:,  i,  ,1   by   Di  c     15,    which    will    in capacity 

from  450  t"   '""  tons   i"  r  day      Heclo    now  uses 

mill,   owni  d    bj    Fed  ral   ipany  ;   lease 

will   cxpir,    wi,,  n     bi  is  completed 

i:    d'ALENE     WTlMoW     MINING     IKel- 
log)     ai    aiinu. ,i    meeting,   capital   stock  increased 

ruestlon    "i    I,, eel    treatmi  nl    ol    c in 

trates,      Shool    "t    ore,    3    i 

for   nearly   500   n      Shafl    to   be   sunk   additional 
Kill  it 

MORNING    iMiill.ini     Output  "Hi  bi    I 
creased    after    Dec     15,    "ion    Stewart 

|]          utilized      Tli-  Slew. nl  mill  has  a 
capacity  of  ' tons  and  the  Moi i  mill  l.ono 

tens        It     IS     on-.  ;     ''  '     '"" 

at   capacity.     Properties   owned 
Smelting   Co 
NORTHERN  LIGHT   (Wallao  I      Fourth  vein  cut 
,,t  this  Pine  cre,k  property    rei  entl;  . 
wide    a   third  of  which   is  of  shipping   . 
lead    and    zinc;    vein     was    CUl     in    crosscut    from 
shaft   at    d 
been  explored  at  depth  of  200  and  400  fl   :  disclosed 

I   in  St    Paul. 
MARYLAND 
ALUMINUM    CO     "l     AMERN   \     (Pittsburgh, 
Penn.)     A    subsidiary,    known    as    the    Aluminum 
Ore  I 

s  reported  a  i 

MICHIGAN 
Copper 

M.l.OCE/.     (All !Z)      Shlpp  i 

the  mill  dally 
centennial     (Calumet)     Shlpplni 

approached. 

MOHAWK      (Mi  '      output 

for  October,   1.233,41 

in  Sept,  i 

\i.\  entire    (Greenland)     Shipments   will   be 

made   t"   Ho-   «'"■ 
Butler   and    Know 

to    7"'i    tons        Twelvi 
MICHIGAN    (Ro 

PINE     EXTENSION 
trouble    in    takli 

will   he  ord      4; 

care  of  sinking  will   be  resum  d      Drll 

re  in  rock,  i  IB.  copper 

to  tin-  ton 


i   W  I  \:i:i      .-.      hi  i  i   ■ 

Lit    Ml        ill 
1. 1       P      I. 

r    D 
Iron 

i  ORRIG 

MINNESOTA 
i   Range 
HAWK  I 
I 
GREA  I 

a 

SMITH 

I 
Propertj 

Hill,   RUST 

Cuyuna   Range 

NORTHWESTERN    IMPROVE-: 
ton)     [nil 
the    Felgl 
Pennington  pit      Operation  will  I 

ONAHMAN   iron  i  ii 

:•    Ol       111       Dill, llll.      W  R  '' 

general  manager;  M.  A    Dunning,   treasurer,  and 

C.  A.  Lai 

Company  operates  tin    ' 

SULTANA    MINES    CO      1 1  ronton  I— This    name 

tana     Min 

a   Sec    34,    17-29,   about    Hi    ml.    north 

il-  ana    mine        Tin-    Inn 

MISSOURI 
Joplin    District  


I'KJI'A 

E       I      PRATT 

LONG   IACK  (I 

in.    in    wi. 

BLUE    JAY     (M 

mill    bi-in. 

i  Feb.  1 

own. 

Will      III. 

RE  I II I  I 
Two    mill  ■ 

BALDR1 

-,  u ii.. i  -i 

DICK 

KLOND 
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MONTANA 
Lincoln    County 

SNOWSTORM  .MIM:s  CONSOLIDATED  (Troy) 
—Employing  between  "'"'1  and  600  men  to  hasten 
work  preparatory  tu  starting  operations— expected 
to  take  place  before  end  of  year.  Mill  and  build- 
ings, Hume  and  railroad  are  nearing  completion 
Considerable  ore  has  been  broken  down  at 
mine  ready  for  treatment  as  soon  as  equip- 
ment is  ready  to  receive  it.  Town  of  Troy  grow- 
ing rapidly  has  opened  bids  for  municipal  water 
system  and  made  plans  for  other  important  im- 
provements. 

Madison   County 

CONREY  PLACER  MINING  (Ruby)— Dredge 
No.  1  began  leaking  recently  and  sank  to  the 
bottom  of  its  pond.  A  force  of  men  is  now  en- 
gaged   refloating    dredge    and    making    repairs. 

REVENUE  CONSOLIDATED  GOLD  MINES 
(Norris) —  This  company,  main  office,  Hirbour 
Block.  Butte,  is  sinking  main  shaft,  now  300  ft. 
deep.  Faulted  Revenue  vein  encountered  in 
Bowker  winze  and  is  expected  to  be  cut  by  shaft 
at  360  ft.  Company  has  also  acquired  Columbus 
and  Lexington  groups.  G.  D.  B.  Turner,  presi- 
dent. 

Mineral   County 

RICHMOND  MINING.  MILLING  AND  REDUC- 
TION (Saltese)— This  company  operating  Rich- 
mond group  near  Adair.  Idaho,  has  acquired  half 
interest  in  adjoining  St  Lawrence  group  formerly 
controlled  by  Finch-Campbell  estates  and  the 
Sutherlands.    of    Wallace.    Idaho. 

Silver    Bow    County 

DAVIS-DALY  (Butte)— Nordberg  hoist,  or- 
dered some  months  ago  for  the  Colorado  mine, 
has  been   shipped   from   Milwaukee.         _^____ 

EAST  BUTTE  (Butte)— October  production  was 
1,650,160  lb.  copper;  lowest  since  June.  Con- 
tinuing development  from  Shaft  No.  1  below  1,800 
level. 

NORTH  BUTTE  (Butte)— Has  closed  contract 
with  Anaconda  for  treatment  of  150  to  300  tons 
of  zinc  ore  daily.  Zinc  ore  developed  lately  on 
2,000-ft.  level.  Company's  property  abuts  Elm 
Orlu  and  Black  Rock  mines. 

BUTTE  &  SUPERIOR  (Butte) — October  statc- 
mtnt  of  production,  filed  with  court,  showed  53, 
•42  tons  of  ore  mined  and  milled,  resulting  in 
14,191  tons  of  concentrates,  valued  at  $."iii.S9  a  ton. 
Cost  of  flotation  was  $2.82  per  ton  of  concen- 
trates. 

BUTTE  &  GREAT  FALLS  MINING  (Butte) 
Word  has  been  received  that  capital  to  carry  on 
program  of  development  has  been  raised.  Opera- 
tions were  recently  suspended,  pending  results 
of  an  effort  to  raise  required  funds  by  assessment. 
Company  may  enter  old  Ncihart  field,  in  Cascade 
County,  to  reopen  some  of  the  old  silver  mines, 
having  optioned  the  Lexington  and  Ingersoll  mines. 
R.  M.  Green,  manager. 

TUOLUMNE   COPPER   MINING    (Butte)— Octo- 


her   shipments 
netting    $20,00 
to  b     il  mbl  i  t 

tu    sin 
N. 

are    100, 1i 

be  pnii  •   b!j    1 

ed' 

compan]  's  pro 
ment    is    progt 

■ssing 

I  111 


ounted    to 


expected 
it  there 
hat    can 


rapidly    and    they 


pected  to  be  in  shape  for  extracting  ore  by  end 
of  year. 

BUTTE-DETROIT  COPPER  AND  ZINC  MINING 
(Butte)  — Officially  stated  that  arrangements  with 
Davis-Daly  company   have   been   made   to  treat    zinc 

ores   from   latter   company    in    Butte-Detroit    mill 

Mill  was  built  some  years  ago  to  treat  ores  from 
company's  Ophir  mine,  in  the  southwestern  see 
Hon  nf  Butte  camp.  After  some  alterations  11 
will  be  capable  of  handling  500  tons  of  ore  a  day. 
150  tmis  to  be  furnished  by  Davis-Daly  and  bal- 
ance by  ore  now  being  developed  in  Ophir  and 
in  zinc  mines,  owned  by  other  companies. 

NEVADA 

Humboldt   County 

ROCHESTER  MINES  CO     (Rochester)— October 

cleanup  $57,800.  East  vein  mi  250-ft.  level  is 
stated  to  have  widened  to    IS   ft 

NEVADA  PACKARD  MINES  CO.  (Rochester)  — 
Initial  dividend  of  5c.  per  share,  or  about  $58,23:.. 
declared  payable  Dec.  20.  The  100-ton  mill  is  to 
be  doubled  in   1917. 

Lyon   County 

MASON  VALLEY  (Thompson)— Smeltery  will 
be  started  as  soon  as  coke  Supply  can  be  obtained. 
Bluestone  and  Mason  Valley  mines  being  re- 
opened. 

Nye   County 

TONOPAH  ORE  PRODUCTION  for  week  ended 
Nov,  IS  was  (1. ".117  t.ms,  valued  at  $188,366,  com- 
paring with  9,757  tons  for  th.  previous  week.  Pro- 
ducers were:  Tonopah  Heine  in  2,725  tuns;  Tono 
pah  Extension,  2.380;  Tonopah  Mining.  2,000;  Jim 
Butler,  1,150;  West  En. I,  529;  Rescue-Eula,  251; 
Halifax,  LIS  ;  MeN'amara.  :•  1  :  M. march  Pittsburg. 
ti2  :   North   Star.   .".2:  miscellaneous,    ITS  tons. 

JIM  BUTLER  (Tonopah I  — Profits  from  October 
operations,  $32,633. 

TONOPAH    BELMONT     (T01 ah)      Profits    for 

0  !.  ber    $90,872 


GREAT  WESTERN  CONSOLIDATED   (Tniiopah) 
Two   new   pumps  now   in  place;  will  resume  de- 
velopment on  1,150-ft.  level  within  few   days.  Also 
plans  to  sink  shaft  deeper. 

TONOPAH  MINING  (Tonopah)— October  profit 
was  $42.1111  from  treatment  of  s.n.V.  dry  tons  ore; 
iverage  value,  $15.60  per  ton.  Bullion  produced 
was  134,590  oz.,  valued  at  $114,200 

NEW    MEXICO 
Grant    County 

BATTLESHIP  (Lnrdsburg)—  This  group  will  be 
explored  by  churn  drills;  W.  H.  Scarborough 
owner 

SILVER  KING  (Central)— Leased  by  C.  M 
Becker,  N.  M.  Cudabac  and  G.  H.  Howze;  have 
started  work  and  will  soon  ship  two  carloads 
gold-silver-lead    ore     per     week. 

CARLISLE  (Steeplerock)— Entire  face  west 
drift  on  500-ft.  level  in  sulphides,  had.  zinc. 
copper,  gold  and  silver ;  m  ire  copper  showing 
with  depth. 

CHINO    (Santa    Rita))— South    of    the     'Hearst 

Pit,"    more    than    two    acres    reported    t main 

orebody  300  to  ..00  ft.  thick,  which  averages  Wo 
in   p_. ' ,    copper 

AUSTIN-AMAZON  COPPER  (Silver  City)— New 
organization  of  Charles  Davis  and  D.  M.  Jackson, 
of  El  Paso,  M  W.  I'orterfield  and  John  M  Wiley, 
of  Silver  City,  to  develop  and  operate  claims  in 
Burro   Mountains. 

EBERLE  (Mogollon)— Drifts  being  advanced 
both  north  and  south  from  50-ft.  level  in  ex- 
ploratory shaft,  equipped  with  Fairbanks-Morse 
15-hp.  gasoline  hoist  and  compressor  plant  Ore 
from  development  sent  to  custom  works  Oaks 
Co..   operator. 

HANOVER  COPPER  CO.  (Hanover)  G.  A  St. 
Clair,  of  Duluth.  Minn  .  has  taken  principal  in- 
terest and  will  operate  property  on  company 
account  in  future.  Mine  is  in  Hanover  Gulch 
and  is  principal  zinc  producer  in  this  section ; 
leasers  in  October  shipped  31  cars  of  zinc  ore. 
F.  G.  Walker  is  now  manager 
Sierra   County 

SHERIFF  MINING  (Rincon)— Closi p. na- 
tion of  El  Paso  sheriffs  to  develop  deposit  of 
ai)',  pyrolusite;  shipments  pay  exploration  ex- 
pense and  profit. 

Taos  County 

ME.MFHIS  RED  RIVER  MINING  CO.  (Raton)  — 
This  company  installed  flotation  plant  at  its 
property  near  town  nf  Red  River.  Equipment 
includes  C.  I.  W.  ball  mill.  Dorr  classifier.  M.-S. 
type  cells  and  Card  tables.  W.  D.  Kerslmcr. 
president. 

OREGON 
Baker    County 

TABER  FRACTION  MINES  CO.  (Baker)— James 
A.  Howard  and  associates,  who  have  optioned  the 
Taber  Fraction  and  Rastus  claims,  near  Sumpter, 
have  shipped  three  cars  and  are  winking  10  men 
on  development. 

HOMESTEAD-IRON  DYKE  MINES  CO. 
(Homestead)— Flotation  plant,  which  began  oper- 
ating Sept.  25,  has  been  working  satisfactorily, 
a  !'2'  ,  extraction  being  obtained  from  heads 
averaging  about  3\  copper  Mill  is  nf  150  tons 
daily  capacity  and  uses  Janney  7-cell  machines 
Concentrates  averaging  11',  copper  are  shipped 
to  International  smeltery  at  Tooele,  Utah.  Em- 
met F.  Galligan,  superintend  ni 
UTAH 
Beaver   County 

PALOMA  (Milford)  — Main  incline  down  to  030 
and  being  sunk  to  700  level.  On  600.  ore  carry- 
ing copper  and  lead  opened  in  two  places 

CREOLE  MINING  (Milford) —Stock  listed  on 
Salt  Lake  Exchange  :  company  has  0  claims  in 
Lincoln    mining    district,     12    mi.    from    railroad. 

Development     .1 through     200-ft      shaft,     and 

approximately  1,100  ft.  of  tunnels,  winzes,  drifts, 
etc  Ten  men  are  employed.  Returns  from  1916 
shipments.  $41,000— ore  carrying  copper,  silver, 
lead   and   gold.      N.    W.    Haire.   president. 

.MOSCOW  (Milford)  — October  shipments  amount 
tn  111  cars  of  lead-silver  ore  and  two  cars  of 
zinc  ore.  So  far  in  November  nine  cars  shipped. 
ami  fit  .1  production  of  12  to  14  cars  expected, 
Ore  being  mined  in  all  parts  nf  old  workings, 
Drift  burl  -iiit  out  from  new  shaft  for  old  work- 
ings,   Which    will    gain    addeil    depth    of    300    ft.,    or 

total  nf  1,100  ft.  All  nre  will  be  sent  out  through 
new  shaft,  which  is  nearer  railroad 

Juab   County 

KING  WILLIAM  (Eureka)— Being  reorganized; 
old  stockholders  on  paying  14c  per  share  will 
secure  equai  number  of  shares  in  new  company. 

DRAGON  CONSOLIDATED  (Silver  City)  -Ore 
carrying  gold,  copper  and  silver  mined  adjoining 
Iron  Blossom.  Forty  tons  of  milling  ore  daily 
shipped  to  Tintic  Milling  Co.  Iron  me  also  being 
shipped 

Salt  Lake  County 

UTAH  COPPER  (Bingham)  October  produc- 
1 1. ,n  2n.:;2  l.'.-ii  lb.,  making  output  fur  four  months 
over  80,000.000  lb,  Further  increase  in  produc- 
tion facilities  contemplated. 

OHIO  COPPER  (Bingham)  Mill  treating  over 
2,000  puis  daily,  under  lease  t..  General  Explora- 
tion, extended  to  Doc.  1,  Property  recently  in- 
spected by  Eastern  stockholders 


CARDIFF  (Salt  Lak.i  October  shipments  were 
about  two  cars  per  day,  ore  being  hauled  by  team 
;  mi  in  South  Fork,  and  from  there  by  tractors 
tn    Midvale. 

UNITED  STATES  SMELTING  (Midvale)— Lead 
smeltery  at  Midvale  is  operating.  Working  forces 
recently  increased.  Huff  electrostatic  plant  is 
treating  between  70  and  SO  tons  daily  from  the 
company's    wet    concentrator. 

BINGHAM  AMALGAMATED  (Bingham)— Work 
to  be  resumed  on  company  account  after  lapse  of 
some  years.  From  600-ft.  inclined  shaft,  on  300 
level,  will  drive  toward  limestone  contact.  This 
limestone  in  adjoining  Congor  producing  30  to 
".a  tuns  copper  ore  daily. 

NEW  QUINCY  (Park  city)— Ore  of  better  grade 
is  being  mined.  Drifting  to  west  on  main  level 
for  me  opened  in  a  raise  Two  feet  of  ore  re- 
ported   on    east    side. 

ONTARIO  (Park  City)  Shaft  caved  for  about  a 
hundred  feet,  and  1,700  level  will  be  flooded. 
Due  to  soft  ground  Company  was  timbering. 
Work  will  he  suspended  tor  about  two  months  in 
this  part  of  mine  until  timbering  and  repairs  can 
be  completed.  Hoist  may  be  installed,  and  work 
done  mi  mill  level 

VIRGINIA 
VIRGINIA  SMELTING  CO.  (West  Norfolk)  — 
Leaching  plant  recently  destroyed  by  tire  now 
operating,  Rebuilding  nf  plant  proceeding  under 
contract  with  heavy  penalties  for  delays  of  com- 
pletion after  Jan.    1,   1!<17. 

Halifax  County 
GROVES  COrPER  MINE  (Keysville)— In  north- 
ern section  of  Virgilina  district,  George  S  Groves 
reports  prnductinii  ah. nit  1,000,000  lb.  of  copper 
during  last  few-  months  from  S';  nre,  taken  from 
a  3-  to  6-ft.  vein;  two  shafts,  100  ft,  deep;  500 
ft.  of  drifting.  Shipping  car  of  nre  daily  to  West 
Nnrfi.lk  smeltery,  and  expects  to  double  output 
when  installation  nf  new  equipment  is  completed. 
Plant  capable  of  hoisting  100  tons  per  day. 

CANADA 
British  Columbia 

COAST  COPPER  CO.  (Trail,  B.  O— Sinking 
400-ft.  prospecting  winze  on  claims  recently  op- 
tioned at  northern  end  of  Vancouver  Island. 

RAMBLER-CARIBOO  (Slocan)— Contract  closed 
with  United  States  Zinc  Co.  for  sale  of  1,000  tons 
of  zinc  concentrates.  Basis  of  settlement  to  be 
$34  flat  for  33%  zinc  and  2S-oz.  silver.  Net 
returns  to  mine  will  lie  about  $23  per  ton.  after 
deducting   freight    and   duty. 

Ontario 
ORE  SHIPMENTS  from  the  Cobalt  district  over 
the  Temiskaming  and  Northern  Ontario  Ry.  are 
reported  by  Arthur  A.  Cole,  for  the  month  of 
October,  as  follows:  From  Cobalt  proper,  1,552.80 
tons  bv  the  following  companies:  Aladdin  Cobalt. 
20. .".0  tons:  Beaver,  11177:  O.niagas.  74  20;  Co- 
balt Comet.  <i4.3S;  Crown  Reserve,  Ha  27  :  Kerr 
Lake  (bv  Dominion  Reduction  Co.),  97.85:  Kerr 
Lake  Mining  Co.,  :;u  2:. :  La  Rose.  120.  OS;  Mining 
Corporation  nf  Canada,  36.96;  McKinley-Darragh, 
167.53;  Nipissing,  619.18;  O'Brien,  64.91;  Right 
of  Way.  42.03;  Trethewev.  42.01.  From  New 
Liskeard.  bv  Casey  Cobalt.  27  tons;  from  Elk 
Lake,  bv  Miller  Lake-O'Brien,  28.30  tons;  Reeves- 
Dohie.  11.50;  total  silver-ore  shipments,  1,619.60 
tons.  From  Temagami.  by  Dominion  Rand,  70  20 
tons  of  pyrites  ;  from  Porquois  Junction,  >y  Alexo. 
237   tons  of  nickel   ore. 

INSPIRATION  (Porcupine)— Diamond  drilling 
has  started 

GOLD  REEFS  (Porcupine)  -Sinking  shaft  from 
present   depth   of  30   ft.    to   the   100-ft.   level. 

LAKE  SHORE  (Kirkland  Lake)— Installation  of 
new   7-drill    compressor    is    practically    completed. 

BEAVER  (Cobalt)— New  vein.  5  to  7  in.  wide, 
opened  for  20  ft.  on  600-ft.  level,  carries  high- 
grade  ore. 

OPHIR  (Cobalt) — A  7-in.  vein,  carrying  cobalt, 
nickelite  and  some  silver,  struck  in  the  crosscut 
at   42a-ft     level. 

PLATT  (Porcupine)— Under  option  to  Coniagas  ; 
has  been  getting  good  results  in  diamond  drill- 
ing.    Several  veins  cut. 

GIFFORD  (Cobalt)— Decided  tn  increase  capi- 
tal from  $250,000  to  $1,000,000;  will  be  offered 
to  shareholders  at  5c.  per  share;  money  to  be 
used  in  further  development. 

SCHUMACHER  (Schumacher)— Opened  new 
vein,   east   drift   for   30   ft.    showing   7    ft.    of   ore. 

KEORA  (Porcupine)  Has  let  a  contract  for 
diamond   drilling, 

McINTYRE  (Schumacher)— At  joint  meeting  of 
directorates  nf  the  Mclntyre,  Mclntyre  Extension 
and  Jupiter  companies,  Nov.  23,  a  tentative  basis 
for  amalgamation  was  decided  on. 
the  Mclntyre.  if  accepted, 
shareholders  for  ratification. 

NICHOLS  COPPER  CO.  (26  Broad  St..  New 
Yorkl  Tins  company  has  secured  option  on  160- 
irre  pyrite  property,  near  Mokomon,  31  mi.  from 
Unit  Arthur,  Out.,  on  the  Canadian  Northern 
Ry  belonging  tn  B.  L  Morrison,  of  Port  Ar- 
thur. Purchase  price  is  $1110.000.  Shafts  and 
test  pits  will  be  sunk  and  diamond  drilling  un- 
dertaken 
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Metal  Markets 

NEW   YORK— Nov.   29.    1915 
In  all  of  Hie  metals,   business  was  rather  dull 
during   the   last   week,    bul    all    were    verj 
lead  becoming  more  conspicuous  than  It 
prei  louslj       I  opper   \% as   strong    from    b 
out     Spelter  was  regarded  somewhat  su  , 

Copper,  Tin,  Lead  and  Zinc 


ek,  i" 


livery 


Oil 


i,  l 


made     it    the    equivale 
New   York.     There   w<  i 
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less  volume 
cry    light    in 

r.  sales  being 
ash, 


livery  and  earlier,  ; 
business  was  done 
ability   of   produce 


■  still  buyers  foi  that  de 
on  that  do  more 
<  owing  more  to  the  In- 
sell  than  to  absence  of 
inn  power  mi  the  pari  of  consumers,  How- 
ever, it  was  absolutely  clear  that  buying  was  n<> 
longer  of  the  insistent  reckless  characl 
fortnight  previous,  and  manufacturers  who  are 
uncovered  are  more  disposed  to  staj  so  and  take 
their  chances.     There   wet  ictions  for 

delivery    in    the    third   Quarter   of    1917,    and   even 
during  the   entire   second    half   of    that    year,   but 
these     were     confined     tit     certain     quai 
seemed   to   evince   a    desil  t->   take 

time  by  the  forelock  and  place  ail  [he  copper  that 
could  be  at  high   prices. 

There   was   an    acuti    di  ma nd   1 1 om    I 
nearbj    copper,    but    neither    producers    nor    an) 
body  else  could  supply  it.  so  that  was  tl 
the    matter.      Japam  se    cathodes,     Dei 

nary  delivery,  were  report  I   in   Prj 

on  the  basis  of  Ju 1 7 "- .  which  would  i 
with  36c  ,  and  dealers'  prices  for  Deo  ■ 
bars  in  England  were  reported  as  h  in 

In  this  market  December  copper   wa 
34<§  35c    (offered  at  the  lattei  I,  and  fh 
at    a:i!_    D34c,  while  for  second  quarter   33c.    was 
asked  at  the  close,  all    regular  terms 

The  average  price  on  sales  of  copper  b)    produi 
ers   for   the   first    halt    nt     1917    varies   among   the 
several    agencies,    hut    ranges    from    about    26%c 
to  about  27c. 

Copper  Sheets     The  base  prici   for  col  | 
has   been    advanced    to    12c,    this    figure    I, ting    foi 
hot   rolled.      Wire    is    based   on    38c. 

Tin — In   the   early    part    of   th' 
business  was  dune      On    Honday   then 
business,  but  after  that    I 
At    the   opening,    spot    was    r.1..  c  .    futui 
At  the  eli.se  spot  was   r.v    and  futures   I4%c. 

Lead — Business  was  less  m  volume  than  in  the 
previous  week,  but  the  scarcitj  ot  neat  by  lead 
became  more  acute  Inii-  i .■■  ■  ■! -■  I  i 
realized  TViC.  in  tie  S  1  irk  market,  and  cor- 
responding prices  in  St  Louis,  but  tie  A  s  &  I; 
Co.    maintained    its    previi    , 

business  at  them  with   its  .ners.  but 

named  higher  prices  or   refused  to  quol 
who     re  not  its  regular  customers,     Japan  bought 
lead    from    American    producers,    paying    I 
to    7%c.    foli,  Hie    strength    of 

the   situation   is  evinced   I 
the  interioi   to  go  overland 

The    Granhv    works    in    Missouri    were    so    badly 

damaged  I felon     I    :ently  thai  they  had  to  be 

put  out  of  commission. 

The   Nassau   Smelting     unl    Rel 

an   older  from   the    got    i    a,,  ai  100   lb    ol 

lead,  at  7.12c  per  lb  ,  foi    the  District  of  Colum 

bia.  and del    foi     I [I 

ford  arsenal  was  given  to  I.  Vogelsteln 
lier  lb. 

Spelter— I'riees    continued    to    advance,    although 
only   a    relatively   small   busines 
rope  did  not  buy       Hie 
reported    was    tor    forward    delii 
some  first-quarter   contr;  nd-quarter 

I  half.       It 

became  quite  clear  that    prompt 

scarce     as     lias     bei  itll  '    0" 

I,, is   bei  a    qo    p 

verse      there   is   pi. am    foi 

is     SUSpeCtl  d     thai        a.  | 

in  order  to  ever  sales  .,r   futun 
si.lerai.lv    lowi  r    p]  ices 

ell.,  are  asked  for  prompt  deliver:  High-grade 
spelter  is  20c  asked,  but  it  probably  can  be  ob- 
tained  for   less,   perhi 

The   official    statistics   ..t    N'orv. 
1915     there     were     Imported     ii  I 
29,582    metric    tons      I 
191 1.     Tlie  export     ■ 

figures  may  be  taken  as  indicating  the  extent  of 
the  electrothermic  zinc  refining  at  Sarpsborg  and 
Hen. 

The  Anaconda  company  is  now   producing  about 
2,500   tons   of   eli  '   l"'r   month. 

Zinc  Sheets-  The  prk 
advanced,  on  Nov.   -I    th.    t  isc   bi  Ing   ; 
at  {20  and  later  at   $21    per   100  lb  .  f 
111.,  Lavs  8' ;    discount. 


Other  Metals 


Antimony     Market  Bte 

■  and    arid. 

i 


due. 

prlc 

Quicksilver     Market  1  ,,,  Fran 

Nickel     The  price  of  nickel   n 
iddltlonal    5i     pi  i    II. 


Gold,  Silver  and  Platinum 

NEW    YORK— Nov.   29 


Silver  has  ndi  an      I  heavy  Inning  f..r 

I don   a.  i  i  unl        In       a    the    purchases  no  doubt 

i.ie   Intended   to  replenish   stock   in   China,   winch 

has   been   depleted   to   a    large   extent    bj 

months    ago    in    unusual    directions,    and    part    of 
the  buying   ha a  been   for  I  i  anient   re- 

|08I         tl  a.ly    P.   Una 

i  ite  oi  .Nov.  ii,  Samui  : 
..I   London,  reports  that  th 

a    consequence 
oi    firm    e\  a    China,    Where    i 

in    mil    swing.      Chinese    pn 

fell  in  other  markets  

hut    prices  here  responded  in   quick  symp 

<  ed  to  the  competi- 

tion    tor    Supplies    as    Well    113    Hi.'    III"!.'    .lis]., lit     KilSt. 

n  bile    iiic    demand    tor   .■  linage    tin 

Ii;.    Indian  currency  flgui 
eate    that    purchases    for    thl     Indian     '1.1    are    not 
pace  with  its  requirements. 
Platinum     Unchanged   at    H05 
Palladium     I'm  a 

Zinc   and  Lead  Ore  Markets 

Platteville.    Wis..    Nov.    25     Quotations    for    the 

district    are     according    to    the     following     tlgures  : 
Base  pi  a  i"ii  t..r  materli  : 

18   for  premium 
for  in  idlum  gTad  is.     Has.-  prlc 

...      Ship 
incuts    for    the    wei 

figures  are :      lis 

|  h.ir     ..re. 
Shipped    dining    the     week     to    separating     plants. 

Jopiin.   Mo..  Nov.  25     Pi 

medium    rri 
Calamine,    per    ton    10%    zinc,    (c 
silling    p. a 
Lead,   i 

Shipmen 

per   Ion   in   the  avi 

gas    troiil  I 

Other  Ores 

Molybdenum    Ore— Quoted    at 

lb      of     Mi 

Antimony   Ore     Nothing    I  m    an  ill    : 
Manganese  Ore  import 
imports  in  July,  A 

and    J  1  -.  -.'7  1    t..n. 
imports    lo   Oct,    1.    I'M... 
tons       The   ; 
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NEW    YORK— Nov.    29 
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of  plates,  both  domestic  and  for  export.  In  the— 
steel  trade,  mills  have  endeavored  to  restrict  con- 
tracts for  the  future  to  material  covering  work 
for  which  orders  were  actually  in  hand.  The  for- 
eign demand  for  pig  iron  is  what  has  sent  prices 
to  a  high  level. 

PITTSBURGH— Nov.    28 

Wire  products  have  been  advanced  $3  per  ton, 
effective  yesterday,  making  nails  $3,  base,  this 
being  the  second  $3  advance  this  month.  Nails 
ure  now  double  their  low  price  of  nearly  two  years 
ago,  but  are  still  20c.  a  keg  below  the  price 
early  in  1900.  Nearly  all  steel  prices  are  at 
record  high  levels.  Three  widely  different  commo- 
dities, sheet  bars,  plates  and  rivets,  are  at  three 
times  their  price  in  December,  1914,  while  prac- 
tically all  other  steel  products  are  double  priced 
at  least.  Prices  have  become  largely  nominal, 
however,  as  there  is  little  business  being  done 
in  the  familiar  form  of  open  contracts  and  steel 
required  for  specific  purposes  brings  different 
prices  according  to  delivery  and  other  conditions 

The  market  situation  has  become  still  more 
tense.  While  it  seems  impossible  for  some  con- 
sumers to  pay  current  prices  there  is  no  sign  of 
any  break  impending  and  it  is  suggested  that  there 
would  be  more  export  buying  if  domestic  consum- 
ers should  reduce  their  requirements. 

Car  shortages  are  this  week  more  pronounced 
than  ever,  and  a  real  cold  snap,  in  keeping  with 
the  time  of  year,  would  doubtless  produce  trans- 
portation conditions  that  would  result  in  iron 
and  steel  output  being  curtailed.  Hopes  are  en- 
tertained of  better  car  supplies,  however,  owing 
to  the  ruling  that  cars  must  be  returned  to  the 
lines  owning  them,  a  movement  favorable  to  the 
steel  industry  as  111?  roads  serving  it  own  more 
cars  than  they  have  had  in  their  possession,  while 
the  Lake  shipping  season  is  now  practically  ended 
and   this  should  release  many  cars. 

Pig  Iron — Pig-iron  prices  have  been  advancing 
almost  from  one  sale  to  the  next,  Furnaces  are 
making  up  for  their  freedom  last  August,  in  sell- 
ing pig  iron  for  first  half  of  1917  delivery  at  the 
going  market  or  even  at  cut  prices,  and  are  ask- 
ing very  high  prices  for  what  little  iron  remains 
for  the  period,  or  for  the  much  larger  tonnage  that 
is  unsold  for  the  second  half.  If  price  advances 
are  a  criterion  the  market  is  extremely  strong. 
The  local  market  is  now  at  the  highest  point  in  at 
least  a  third  of  a  century.  A  transaction  out  of 
line  even  with  the  sharply  advancing  market  as 
testified  by  other  sales  is  the  purchase,  according 
to  general  report,  of  34,000  tons  of  basic  iron 
for  second-half  shipment  to  an  Eastern  steel  works 
at  $30,  valley.  The  market  as  generally  viewed  is 
up  $2  a  ton  on  bessemer  and  basic  and  $1  on 
foundry,  in  the  week.  We  now  quote :  Bessemer, 
$33^35;  basic,  malleable  and  foundry,  $28(S30  ; 
gray  forge,  $27.50^29.50,  f.o.b.  valley  furnaces, 
95c.  higher  delivered  Pittsburgh. 

E.  W.  Mudge  &  Co.,  merchants  in  coke,  pig  iron 
and  steel,  have  purchased  Claire  furnace  at 
Sharpsville,  Penn.,  controlled  bv  M.  A.  Hanna  & 
Co. 

Steel — Offerings  of  unfinished  steel  are  still 
more  restricted  and  the  market  is  practically 
nominal  at  about  $55  for  billets  and  $57  for  sheet 
bars,  bessemer  or  openhearth.  Rods  are  $65@70 
and  forging  billets   $70@75. 

Iron    Ore 

British  Imports  of  Iron  Ore.  nine  months  ended 
Sept.  30,  were  4,709,046  gross  tons  in  1915,  and 
5,481,509  in  1916;  increase,   772,463   tons. 

The  ore-carrying  rate  from  ports  at  the  head 
of  Lake  Superior  for  1917  has  been  established  at 
$1,  net,  an  advance  of  50c.  over  the  rate  for 
1916.  Although  earlier  in  the  season  an  advance 
of  25  to  35c.  was  talked  of.  it  has  been  recognized 
fur  some  time  that  in  all  probability  the  advance 
will  be  50c,  and  the  action  of  several  leading 
shippers  in  making  contracts  for  the  season  at  $1 
a  tun  caused  no  surprise.  Most  of  the  vessel 
tonnage  has  already  been  tied  up,  and  it  is  prob- 
able that  the  contracts  which  have  just  been 
made  will  govern  on  a  very  large  percentage  of 
business  to  be  done,  but  some  vessel  owners  are 
holding  a  part  of  their  tonnage  in  reserve  with 
the  expectation  that  they  will  be  able  to  place  it 
at  a  wild  rate  higher  than  the  season  rate. 
The  new  rate  is  equivalent  to  $1.10  gross, 
the  highest  rate  which  has  prevailed  since  1900, 
when  the  contract  rate  was  $1.25,  while  the  wild 
rate  for  that  year  averaged  84%c.  The  starting 
of  iron  ore  selling  for  next  year  lias  been  delayed 
while  awaiting  fixing  of  the  ore  carrying  rate, 
and  it  is  probable  that  the  new  prices  of  iron  ore 
will  be  determined  shortly.  The  feeling  among 
many  ore  men  is  strung  in  favor  of  an  advance 
of  at  least  $1.25  per  ton,  in  favor  of  an  advance 
up  to  $1.50.  It  is  probable  that  the  new  rate  will 
be   somewhere   between    the   two. 

Coke 

Connellsville — Car  shortages  are  more  serious 
and  have  cut  down  production  further.  Many 
consumers  doubtless  stand  in  need  of  more  coke, 
but  do  not  attempt  to  buy  in  the  spot  market,  as 
prices  are  already  extremely  high.  Odd  lots  pur- 
chased fix  the  market  .it  S7.:r.ru  7.75  for  spot  fur- 
nace. Some  first  half  cuke  could  be  had  at  $4@ 
1.50,  but  consumers  are  indisposed  to  ' 
Foundry  is  $9<§>10  for  spot  and  $5.5<i 
contract,  per  net  ton  at  ovens. 
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STOCK  QUOTATIONS— Continued 


N.Y.KXCH  t 


Alaskit  (-old  M.. 
Alaska  .luneau.  . . 
Am.Siii.&Ref.com 
Am.  sin,  &  Ref.,  pf 
Am.  Sm.  Sec.,  pf.  A 
Am.  Sm.  Sec,  pf.  B 


Nev.  Consol, , 
Ontario  Min 

quicksilver 

Quicksilver,  pi. . .  . 

Hav  t  'on 

Republic]  AS  .com 
Republic  I.4S.  pf- 

^luss-Sheffleld 

Tennessee  ("upper 
U.  S    Steel,  com     . 

U.  S.  Steel,  pf 

Utah  copper 
V:i    Iron  C.  &  C. 


N.  Y.  CURBt 


Buffalo  Mines 

Butte  &  N.  Y 

Butte  C,  &  Z  .... 

( 'aledonia 

Can.  Cop.  Corpn. . 

<  'ashhoy 

Cerro  de  Pasco. . . . 
Con.  Ariz.  Sm.  . . . 
Con,  Coppeniunes 


Eirsl  Nat.  Cop. 

Florence, 

Cohitichi  Con 

( ioldlield  Merger. 

Granite 

Ilecla  Min 
Howe  Sound 
Jerome  Verde...  .  . 
Joplin  <  >re  &  Spel 


Mother  Lode. 

Nevada  Hills. 
N.  Y.  &  Hond   .  . 
Nipissing  Mines 


Standard  S,  L. 

Stewart 

Success 

Tonopah 

Tonopah  Ex. . . 

Tribullion 

Troy  Arizona.. 


SAN  FRAN.* 


Best  &  Belcher. 

Bullion    

<  Caledonia. . 
i  Challenge  ( !on 

Confidence 

Cons.  Imperial  , 
Con.  Virginia. 


t  amid  ,v  Curry... 
Hale  A   Xoicross 

Juckct-Cr.  Pt 

Mexican    

<  >cchlcntal 

Ophir 

<  Herman 


Sierra  Nevada. 
Union  Con. . . . 
i  tah  i  ion. .  . 
Belmont. 


Jim  Butler 

MaeNamara 

M  idway 

Mont  -Tonopah. 


West  End  Con. 

Atlanta 

Booth 

C.O.D.  Con 


J  umbo  Extension    . 
Round  Mountain 
Sandstorm  Kendall 

Silver  Pick 

Argo 

Ariz.  Central 

Big  Jim 

Lazy  Boy 

Nellie 

Tom  Reed 

United  Eastern.  .  .  . 
United  Western 


Hi'S'|o\|    veil    'Xoi.-JK        COLO    SPRINGS    No 


Adventure 
Ahmeek. . . . 
Algomah. . . 


Bonanza 

Bulte-Ballaklavii 
(  'alurnet  &  Ariz. 
(  'alumet  A-  Hccla. 
(  'enlcniiuil 
(  'upper  Range. 

Dalv  West 

East  Butte 
Franklin 

<  Iranhy 

Hancuck 

Helvetia 

Indiana 

Island  (  r'k.  coin 
Island  ( 'r'k,  pfd    . 


Mayflower 

Michigan 

Mohawk 

New  Arcadian. 

New  Idria 

North  Butte  . 
North  Lake. .  . 
Ojibway 


Old  Dominion . 


St     Mary's  M.  L 


1  c 


Shannon. 
Shat  tuck-  Ariz 

So.  Lake 

So.  Utah 

Superior. 


Superior  A-  Bost. 
Tamarack 

Trmitv 


U.  S    Smelt'g,  pf 
Vi ah.  Apex.  ...'.. 

Utah  <  'on 

Utah  Metal 


BOSTON  CURB*   Nov.  28 


Alaska  Mines  Co 
Bingham  Mines. 
Boston  Ely. 


Boston  A  Mont...  . 
Butte  A  Lon'n  Dev 

(  'alaveras 

<  'alumet-Corbin   . . . 

chief  Con 

Cortez 

i  '[-own  Reserve 

Davis-Daly. 


Iron  Cap  Cop  ,  pf 
Mexican  Metals  . . 
Mines  of  America 
Moja.ve  TuilL'sten 


New  Baltic. 
New  Cornelia  . 
Ohio  Copper     , 


Oneco, 

Rex  (  oils 

Rilla 

United  Verde  Ext 


SALT  LAKE* 


Sioux  Co 
So.  Hecla. .. 
Uncle  Sam. 


Beaver  Con ... 

(  'hambers  Eerland 



La  Rose 

Peterson  Lake 
Right  of  Wa\ 
Seneca  Superior 
T.  A  Hudson  Bav 
Temiskammg.    . 
Wett!aulVr-Eui 
Dome  Exten 

Dome  Lake 

Foley  O'Brien...  . 
Hollingcr.    . 
Jupiter. ... 
Mclntyre 


Cressun   Con 

8  7.-. 

Doctor  Jack  Pot.  .  . 

.091 

Klkt.m  Con 

.10 

Findlay 

.01 

Gold  Sovereign 

.07 

Golden  Cycle 

2.79 

Isabella           

23; 

Mary  McKiimey..  . 

.28 

Port  land 

2    do 

Vindicator 

1  (if, 

Alaska  Mexican 
Alaska  Tre'dwell 
Burma  Corp. ..  . 


0  10 
3  15 
0   12 


t  Closing  prices,     t  Last  Quotations. 


MONTHLY   AVERAGE    PRICES  OF  METALS 


New  York 

London 

1914 

1915 

1916 

1914 

1915 

1916 

January    - . 
February.... 

March 

April 

May 

June 

July 

August 

September 
October. ..  . 
November. . 
Dec 

,i,    572 
.,7    5(10 
55   Oil? 

.s  .-,19 

5S    17.-, 

50  471 

54    07s 

-.4  344 
.-,:;  290 

.■ill  1.01 

19  us: 

19    .175 

»s    S55 
-IS    477 

50  'J  41 
.Ml    2 .,11 
49   91.-, 

19  ii  ;i 

47    519 

47   103 

is    liS.ll 

49    HN5 

51  714 
54  971 

51',    775 
50    755 

57   9.;;, 

Ii4    415 
74    209 

05    1124 
02    941 
00    IIN3 
OS    515 
07    S55 
71.604 

20    55:t 
20    5711 
20    7ss 
20    95S 
20    7114 
25    94s 
25    219 
25    979 
2  4    2111 1 
2.1     199 
22    703 
22    (HID 

22    731 

22  75.! 

23  70S 
23    7(19 
23    579 
23    207 
22    597 

22  7SII 

23  591 
23    925 
25   1194 
20    373 

20  900 
20   (175 
27    597 
511    002 
3.5    477 
31    (1011 

30  noil 

31  19S 
3  2    5S4 
32.361 

Year 

54    Ml 

19    LSI 

25  314 

23    075 

New  York 

London 

1  U'ctrolytic 

som.ktnl 

Electrolytic 

1915 

1916 

1915 

1916 

1915 

1916 

Jan 
Feb 
Mar 
April 
May  .    . 
June 
July. ... 
Aug. .  .  . 
Sept... . 
Oct 

Nov. . . . 
Dee. . . . 

13  641 

14  394 
14    7N7 
10    Nil 
is  5110 
19   477 
is    7' 10 
10    941 
17    5112 
17    oso 
Is    027 
211    133 

24  nns 

20    4  111 
20    3111 

27  S95 

28  025 
20   0111 
23    S05 
20    1211 
20    N55 
27    193 
311    025 

60  756 

03     194 
00    152 
75   1190 

77  nun 

s2    57  1 
70   1111 
OS   07:1 
i,s    915 
72    1,111 
77    741 
NO   773 

ss  ns'; 
1112  0,07 
1117    714 
124    319 
135    457 

112  432 
95     119 

11(1    2. S3 

113  911.5 
122.7511 

65.719 

95  333 

91    4119 
N2    333 
.55    2511 

ss   

93    273 
100.430 

116   167 

133  107 

130  mm 

137    3S9 
152    522 
137   455 
125    511(1 
120    3(14 

134  (171 
142.523 

72.532 

New  Y'ork 

London 

1915 

1916 

1915 

1916 

34  200 
37   415 

IS    420 
47    SS4 

35  790 
-111   2NN 

37  423 
34    3N9 
33    125 
33   UNO 
39    224 

38  779 

41.825 

42.717 
50.741 
51    23(1 
19    12.5 
42    231 
3.5    51(1 
3S    50,5 
5S    S3I1 
41.241 
44.109 

1 56 .  550 

170   925 

150  141 
11,0    225 
102    o75 
107    0,30 
107    (ISO 

151  4411 

152  025 
151    551 
107    070 
107   (100 

193    0119 

179    400 

November 

Av.  year 

3S.S90 

163  900 

N'ew  York 

St.  Louis 

London 

1915 

1916 

1915 

1910, 

1915 

1916 

January 
February.... 

March 

April 

May 

June 

July 

August 

September.. 
October...  . 
November.. 
December. . 

3   729 

3  S27 
1  (153 

4  221 

4  274 

5  932 
5   059 

4  056 
1  1,1(1 
1    011(1 

5.155 

5  355 

5  921 
0    240 
7    136 
7    63(1 
7   403 
0   930, 
0    352 
0   244 
0    SKI 
7.0(10 
7.042 

3  54S 

3    7ls 

3  997 

4  1  12 

4  1N2 
:,    S30 

5  531 
1    52n 
1     Kill 

4  499 
-,   II7S 

5  200 

5   826 
6.164 

7    5  75 
7    0.55 
7    332 
0    749 
0    is;, 
0   OSS 
0    09'l 
0    S9s 

6.945 

is    OOO 
19    122 
21    NS3 
21    (194 
211    347 

::•   1711 

24  01  1 
21    940 
23    151 
23    994 

20,    27S 

25  SII7 

31 .167 

31  9SN 
34    440 
3  1    30S 

32  967 
31   (111 
2S    137 
29    734 
3(1    7N0 
30.716 

'■■  ■  . 

1  07 ; 

4   567 

22   917 

April 
May  . 
June. 
July.. 


Oct.. 

Nov. 
Dec. 


12  7  SI 
15    4411 

13  slid 
15  962 
1.,    191 

s    i|,.Hi 

,,    vs, 

11.592 

12  oil 

13  2711 
12    590. 
15    792 
15    221 

s    s2il 

1    1,59 

11    422 

13  230 

13  054 

311  S44 

39  S19 

44  141 

19  sss 

os  inn 

inn  014 

97  2511 

07  7.S0 

.,7  sil 

00  536 

ss  4119 


97  762 

05  Ills 

99  (150 

94  217 

OS  591 

511  7.50 

51  5S7 


Pig  Iron, 

Bessemei  | 

Basic! 

\"     2 
Foundry 

Pitts. 

1915 

1910 

1915 

1916 

1915 

1916 

January  — 

February.... 
March. 

April.      .  .  . 

May 

July.'.'."! 
August.. 
September 
October 
November. . 
December. . 

- 1  1    59 
14  55 
14   55 
1  4  55 
14.61 
14  70 

In  111 
10   so 
It,   95 
17    57 
19.97 

S21    60 

21     10 
21    SI 
21    65 
21    7s 
21    95 
21    95 

21  95 

22  ss 
24.61 

S15    45 
L3    15 
1  :    1., 
13.45 

15  on 
13  07 
13  91 
15    31 

15  '15 
1  ,   90 

16  47 
IS    14 

sis    75 
IS   93 
19    211 
is   95 
19    11 
is    95 
Is   95 
IS  95 
19   58 
21.26 

813.90 
l  1   90 

15    95 
15    95 

13  S3 
13.77 
15    OS 

14  7.5 
lo  70 

10.  Nil 
1  7   20 

Is    05 

819    70 
19    51 
19.45 
19.45 
19.5S 
19    34 
19    29 
19    25 
19   53 
21.51 

Year. 

815   82 

S14   76 

514  95 

As  reported  by  W.  P.  Snyder  &  Co. 


December  2,   L916 
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This  index  Is  n  - 
rent  literature  of  mining  publishes. 

in   .ill   "i   the   importi 

We  »ill  tin  Dish  a  co]  |   in  prlnl  i 

in    thf    original    language    for    the    prlci 
Where   no   price   la   Quoted  unknown. 

Inasmuch  as  the  papers  n  i  from  the 

publishers,  there  will   be 

sign  papers.     Remltti e  run  it  b 

Coupons   are    furnished    at    the    followln 
20c  each,  six  for  $1,  3  I  foi  ind  100 

When   remittani  e ";  dollars,   we 

will     retUl  nlh.i".  '■' 

if  so  requesti  <i 

COPPER 

4435 — ARIZONA— Yavapai       County, 
Mines  and  Mills.     Win     P     !>•■   Woll       (Mln.    and 
Eng.  WW..  Sept.   16,   1916  ;  1   p.)     20c. 

4436— BRITISH    COLUMBIA     Britannia    II ng 

and  Smelting  Co.     K.  Jacobs.     (Alaska  and  North- 
nest  Min.  Journ.,   Oct..   1816;  2>_.   pp.,   lllus.) 

4437— CONCENTRATOR  Ohio  Coppe]  Concen 
trator.  George  0  Deshler,  (Em  and  Mln. 
Journ.,  Nov.    11.    1916  :   1   p.,  illus.) 

4438— ELECTROLYTIC    COPPER     Note    or    thi 
Occurrence   ami    sie.nille,i  n,  ,■    ..     Tun:: 
in  Electrolytic  Copper      Henry  -;     i 
vance  copy,  Am.  Inst,   of  Metals,   Sept.,    1916;    1- 
pp.,  illus.) 

I  I  a.      NEVADA    CONSOLIDATED    AMI    IA1.I 
MET  &  HECLA     Two  Greal   Coppei    Mines  Com- 
pared.     P.    B.    McDonald.      (Min.    and   Sci.    l'ress, 
Sept     :i.    1916 ;    1';    pp.)      '-'".' 

4440 — NORWAY — L'Industrie  du  Culvre  el  des 
Pvrites  en  Norvege.  (L'Echo  des  Mines,  Ocl  L, 
1916;   %   p.)      Ida 

4441 — PERI'— The     Moroeocho     and     Casapalca 
Districts  in   Peru.     Joseph   T     Sin 
Benjamin  LeRoy  Miller.      (Ens.  and  Min,  Journ., 
Nov.   IS.   1916  :    l'i    pp  .   illus  i      20c 

4442— QI'EEXSLAND— The  Mount  Morgan  Mine 
and  Works.  (Min.  and  Eng.  Rev.,  July  and  Aug., 
1918;  1534   pp.,  illus.) 

4443— REFINING— Proper  Current  Densities 
B.  B.  Hood.  (Met.  and  Chem.  Eng.,  Not  15, 
1916;  2>4    pp..   illus.)      40c 

4444 — REFINING— The  Metal  Tn  Up  in  Eli  C 
trolytic  Refining.  Lawrence  Addieks.  (Mm  .mil 
Chcm.  Ens..  Sept     1'.,   1916;  7",    pp.,  illus)      10c. 

4445— SMELTING— Copper  Smelting  at  Nal- 
tagua  in  Central  Chile  Mark  R  Lamb.  (Eng. 
and  Min.  Journ.,  Oct.  28,  lull'.:  ::'>  pp.  illus) 
20c 

4446— SOUTH      DAKOTA      AND      WYOMING   - 
Gold.    Silver.    Copper   and   Lead 
and    Wyoming    in     lor.       ("has     w      11 
(Mineral    Resources    ot    the    I'      S  ,     191  i      I 
Nov    3,  IS16:  11  pp.) 

4447— UTAH    The  Copper  Mines  of  fl 
tain.   Cache   County.      Doi       I  Sail    Lake 

Min.  Rev..  Sept.    1"..   1916  ;  2'.,    pp  .  Illu 

GOLD    DREDGING    AND    PLACER    MINING 

4448 — BOULDER    BREAKING     al     a 
Placer  Gold  Mines  Co  .   British  Columbl  i      W    R 

Austin.      (Mine    and    Qi  ;    2    pp  . 

illus.)      20c. 

4449— KLONDYKE     Mining   '        :  ' 

of  the  Arctic,      Henry    M.  P 
of  Ens..   Ocl  .    1916;    I ' ,    pp.,    Illus.)      S 
two  articles.      40c 

1450     SIBERIA     Wintel     Sluicin      ill 
i    Mines,    Siberia        ('     \\ 
l;     i:     Smith.      (Min     Ma  16;   9    pp., 

illus.) 

4451— YUKON— Methods    and    I 
Mining    in    Yukon.       (C  it 

1916;  "34   pp.)     Extract   ■  on   Yukon 

Territory    published    bj    the    Minister    ol    the    In- 
terior.    20c. 

GOLD  AND  SILVER  CYAN1DING 

4452— AGITATION      I  ''r    ,  r"r- 

rent  Agitation  and  D  Spaulding. 

(Min,    and    Eng.    Wl.l  ,    Ocl 
illus.)     20c. 

4453— PRECIPITATION     ol    I 
Zinc  Dust      V    Da  "Kl  EnB- 

Rev.,  Oct.   5,   1911 

GOLD  AND  SILVER— GENERAL 

4454— ARIZONA— Pre 

District    of    Arizona.      II      E      D 
Min.   Rev..  Sept.   30,   1916  ; 

4455— ASSAYING— Pulp    and 
J.  T.  King.     (Eng.   and   M 

4456— COLORADO  '"    Tunnel    and 

Cripple    Creek    Mine    Operations.      W, 


(Min     an. J     I 


20c 

1457— CO 

R.   E.   Trcmoureux   and   i\    a     \ 
Sci.   Press,   Not     11,   1916 

1458     FLOTATION      al     the      I 

Mill      II     B    i  lapp.      i  Mm    and   Sci     i 
Uu 

14    i! NlPl     RAS  \       Inn       Iln      U 

I)     McBrlde.      (Eng.    and    Mln     I 
1916  : 

M DAHO      Rich    Gol  I    0       found   In   Idaho. 

mad i 

property  of  Boise-Rochester  Mining  < 

LEADVILLE     PUMPIXC     and     DRAIN 

AGE    PROJECTS.      W.    A     SCOtl  I 

Wld.,  Sep.     j  :.    1916 

1462     Mi:n 

Coahuila.     Man  elo  Pefia      i  Bol,  Mlnero, 
.    1916  :   7'i    pp  .   illus  ) 

MILLING   .  i    Gold   On 

for   Operatoi         r.    Mel 

Ret  .  Ocl     .,   i  ill  10c 

4464     NEVADA     Review    ol    Condll 

Eureka    M  I  Nevada       a     G 

(Min.  and  Eng.  Wl.l     g  pi      0    1916 
20c. 

i  l ;  I        i  ,  .       1 1  • 
Districts  in   Peru.     Joseph  T.   Slngewald,  Jr..  and 
Benjamin   Li  Roj    ttlllei       (En(       ad   Mln.  Journ., 
.   1916  ;   I1,    pp  . 

I  It...      KAMI      I.'  i  Hand    SI 

M.   Weston.      (Min.    and   Eng.    Rev.,   Oct    5,    1916; 
2  pp.)     Reims  to  condition     undi 

es  are        .  :  i 
mines  In  the  Kami  Extension.     10c 

1467     SOUTH      DAKOTA      AND      WYOMING 
Gold.   Silver,   Copper   and-  Lead   In   South   Dakota 
and    Wyoming    In    1915       Chos     H      u 
(.Mineral    Resources   of   the   U     s.    1915 — Part    1. 
N.o     :;.    1916  :   II  pp.) 

4468— TUBE     MILLING  In    Tube 

Mills       eh. is     Lai 
Nov    is'.    1916  :      ,    p  i     20c 

4469— I'TAll     The    II  - 
Utah.     Will    c     ii 
Oct.    15,   1916  :    I   pi.  .   Illu     I 

IRON    ORE   AND    DEPOSITS.    MINING.    ETC. 

:  170     MINNESOTA     Recenl    Gi  4o         D 
Iron   Range,   Minn 
P.  Wolff      [Ad  A    l    M    i:  .  I 

2P,    pp  .  illus.) 

4471— ONTARIO— The    Relation    of    tl 
.ter., us   Mngnetll      Ol       ol    Glamorgan   Township, 

19   iin 

1472     SCREENING   Ri 
i: 
(Eng.     and    Mill.     Journ  ,    Ocl 
illus.) 

4473  — SOUTH    AUSTRALIA       Quarrying    and 
Shipping    Iron    0  oprletory 

•-nick   Hill.  Sooth 
Australia 

lllus  i      10c 

IRON    AND    STEEL    METALLURGY 
1474     Al.I'MlN 

Steel      It.     I. 

20c 

BLAST     FURX  >' 

- 

Howland.      (Bull.,    A     I     M.    i       • 

4476 — C  \UHON      sti:i  I 
tment  on  the  T 

D      Campbell        (Ad 

OKE      BYPROD1 
Sous-Produits   du    I 

BRROMANG  INI 

20c. 
I     P 


Sulphui 

. 

0 

ami   Ir 

...       D 
end   up,    with    hoi 

II     I     -■,    ■ 

i  KANSPORT  vi   0 

Pig    Iron        I       I. 

LEAD    AND    ZINo 

•    \D\IM    M      IN       -I')  I.I  EB       \      | 

I 

tonal    ll. 
Tonkin 

i.u    YORK      i 
0 

1490  SOUTH      Dakota      AND      WYOMING 
Gold,    Sllvi       I  lib    Dakota 
ami    Wyoming    In     1915       Chan     W      ll 

1916  ;    I  1    pp  i 

1491  ZINC        EXTRACTION 
l 

lllus  i     20c 

OTHER    METALS 
LLUMIN1  M      S 

pp  i      10c. 

1493     ANTIMoNi      Flotation 

' 

|  HROMITE     Qui 

posits  I 

I 
Govt.   Mil 

and    ot    I     ' 
dentin]       ' 

■ 
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NONMETALLIC    MINERALS 

4507— BARYTES  and  Strontium  in  1915.  James 
M.  Hill.  (Mineral  Resources  of  the  U.  S.,  1915— 
Part   II :   17   pp.,  Illus.) 

4508— DIAMONDS  of  Smiths  Flat.  Burr  Evans. 
(Eng.   and   Mill.  Journ.,   Nov.    4,    1916:   1   p.)      20c. 

1509  EMERALD  DEPOSITS  of  Muzo,  Colom- 
bia. Discussion  of  paper  of  Joseph  E.  Poguc. 
(Bull..  A.   I.   M.  E.,  Oct..   1916;   1   p.)      40c. 

4  Mil  -FELDSPAR,  QUARTZ,  CLAY,  ETC.— 
Utilizing  Our  Raw  Materials  at  Home.  Joseph 
Hvde  Pratt.  (Mfrs.  Ree.,  Sept.  14.  1916;  2  pp.) 
Suggests  desirability  of  using  mineral  products 
in  the  South  instead  of  shipping  to  outside  points. 
20c. 

4511— GRAPHITE  INDUSTRY  in  New  York, 
Robert  \Y  Jones.  (Eng.  and  Mill.  Journ.,  Oct. 
28,   1916  ;  2>4   pp.,  illus.)      20c. 

I.l'  GYPSUM  AND  LIME  INDUSTRY  ill 
Central  Montana  O.  W.  Freeman.  (Min.  and 
Eng.   Wld.  Oct.    14.    1916;  2   pp.,   illus.)      211c. 

1513  PHOSPHATE  ROCK  in  1915,  by  W.  C. 
Phalen  :  with  Simple  Tests  for  Phosphate,  by 
\V.  B.  Hicks.  (Mineral  Resources  of  the  U.  S., 
1915— Part   II;    IS   pp.,   illus.) 

1514  POTASH  in  Salduro  Salt  Deposit.  Utah. 
Hovt  S.  dale.  (Eng.  and  Min.  Journ.,  Oct.  28, 
1916;   l'.i   pp.)     20c. 

4515 — POTASH— The  Recovery  of  Potash  from 
Alunite.  \V.  H  Waggaman  and  J.  A.  Cullen. 
(Bull  415,  U.  S.  Dept.  of  Agri.,  1916;  14  pp., 
illus.) 

4511'.-  POTASH-BEARING  MINERALS  of  Cali- 
fornia Herbert  Lang.  (Min.  and  Sci.  Press,  Nov. 
4.    1916;   2V4    pp.)      20c. 

4517— SOUTHERN  UNITED  STATES— Certain 
Minerals  as  the  Basis  of  Southern  Chemical  In- 
dustries. W.  C.  Phalen.  (Mfrs.  Rec,  Sept.  14, 
1916;  23$  pp.,  illus.)  Notes  on  sulphur,  bauxite, 
phosphate  rock,  salt,  etc.     20c. 

4518— SULPHUR,  Pyrite  and  Sulphuric  Acid 
in  1915  \Y  C  Phalen.  (Mineral  Resources  of 
the  U.  S..  1915— Part  II.  Sept.  23,   1916;  10  pp.) 

PETROLEUM    AND    NATURAL    GAS 

4519— GROSNY  PETROLEUM  INDUSTRY  in 
1915.     (Petrol.   Rev.,  Sept.  2.  1916;  1%  pp.)     40c. 

1520  MONTANA— Present  Status  of  Oil  and 
Gas  Prospecting  in  Montana.  D.  C.  Bard  and 
Chester  Steele.  (Quart.  Journ.  Mont.  Soc.  of 
Engrs.,    July.    1916;    20    pp.,    illus.) 

4520(a)  NOVA  SCOTIA- -The  Possibilities  of 
Oil  and  Gas  in  Nov. i  Scotia.  (Petrol  Rev.,  Sept. 
30,    1916  ;    2%    pp.)      40c. 

4521— WASTE  PREVENTION— The  Use  of  Mud- 
Laden  Fluid  in  Oil  and  Gas  Wells.  James  O. 
Lewis  and  Win.  F.  McMurray.  (Bull.  134,  U.  S. 
Bureau  of  Mines.    1916;   SI    pp.,   illus.) 

4522  ORE  DEPOSITION-  The  Relation  of  Ore- 
Deposltion  to  Faulting.  J.  E.  Spurr.  (Econ.  Geol  . 
(M  -Nov..    1916;    22    pp.)      60c. 

4523  —  PITCHBLENDE  —  Occurrence.  Geology 
,nd    Economic    Value   "1    the    Pitchblende    Deposits 

of  Gilpin  County.  Colo  E  S  Bastin.  (Econ. 
Geol.,  Oct. -Nov..    1916;   10   pp.,  illus.)      60c. 
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4524— ARIZONA  Santa  Cruz  County,  Arizona, 
the  Oldest.  Mining  Region  ,.t  heeo,,i  on  the  Pacific 
Slope  of  the  United  States.  Allen  T.  Bird.  (Bull 
29,  Univ.  of  Ariz.,  Bureau  of  Mines,  Sept.  2b, 
1916;   27    pp.) 

1525  DIAMOND-DRILL  CORES.  The  Rifling 
of.  Discussion  of  paper  of  Walter  R.  (rale. 
(Bull.  A.  I.  M.  E.,  Oct..  1916;  6%  PP.,  '"us.)   40c, 

4526— DRILL  REPAIRS— Reducing  Air-Drill 
Repair  Costs  Frank  Aver.  (Eng.  and  Mill. 
Journ.,   Nov     1 1.   1916  :  2  pp.,   illus  I      20c, 

1527  ELECTRIC  DRIVE  al  Empire  Mine.  Grass 
Vallej  Calif  (Eng.  and  Min.  Journ.,  Nov.  11. 
1916;  'r,    pp  .   Illus.)      20c. 

1528  EXPLOSIVES— The  Relative  Efficiency  of 
Blasting    Gelatine    and   lb  lignite    as   Used   in   Hand 

Drill     Stopes    on     the     ( !     Ml I     the    Rand 

W    S    Simpson.      (Journ    So    At  i     [l    t     of   Engrs. 
4U   pp.)     Discussi if  paper  previously  indexed. 

1529  FIRE— Plant  Fire  Protection.  Frank  M. 
Leland  (Eng.  and  Min.  Journ.,  Nov.  IS,  1916; 
1  p.)      20c 

4530  FIRST-AID  WORK  in  British  Columbia, 
of.  (Eng  and  Min,  Journ..  Nov.  1. 
1916;  1  p.)  From  a  report  of  B.  C.  Department 
of    Mines,      211c. 

4531— HOISTING  Safety  for  Hoist  Engineers. 
W.  V.  De  Camp  (Eng  and  Min.  Journ.,  Nov. 
11,    1916;    %    p.)      20c. 

4532—  HOISTING-  The  Value  of  Annealing  the 
Connecting  Attachments  on  Winding  Plains.  .1  A. 
Vaughan.  (Journ.  So.  Afr.  Inst,  of  Engrs  .  Sept, 
i i %   pp  .  iiius. i 

4533— IDAHO— Promising  Ouilook  Mascot  Mine 
in  Wood  River  Region.  Will  C.  Higgins.  (Salt 
Lake  Min.  Rev.,  Sept.  15,  1916;  35  pp.,  illus.) 
20c. 

4534— MINE-CAR  DESIGN  Ma  lens  I.  Hvde. 
(Bull.  Can    Min.  Inst  .  Sept.,  1916;  15  pp.,  Illus.) 

1535  MINE  CARS  -Efficiency  with  New  Mine 
lied  M.  Heidelbeig  (Eng.  and  Min  Journ.. 
■ .  1916  ;  1%  pp  ,  illus  I  Describes  four 
cars   used  at  Copper   Que,  u    mine.      20c. 

4536— MINERS'  PHTHISIS  PREVENTION.  A. 
Cooper    Key.       (Eng.    and    Min,    Journ..    Nov      18, 


1916-  ''  pp  )     From  report  of  South  African  Com- 
mittee on  the  Prevention  of  Miners'  Phthisis      20c. 

4537  —  NEW  MEXICO  Pinos  Altos  District, 
Grant  County  New  Mexico,  Clifford  C.  Blood. 
(Min.  and  Eng.  Wld.,  Oct.  14.  1916;  2  pp.,  illus.) 
20c. 

4538— PROSPECTING— A  Diamond  Drill  Rig  for 
Deep  Prospecting  Used  by  Cleveland-Cliffs  Iron 
Co.  John  F.  Berteling.  (Mine  and  Quarry,  Oct., 
1916;    l\h    pp.,    illus.)      20c. 

4539 — SHAFT  SINKING— Procedures  that  Re- 
duced Costs  in  Sinking  Four  In, -line,!  Mine  Shafts 
A.  E.  Hall.  (Eng.  and  Contract,  Sept.  2(1.  1916; 
21/-  pp.,  illus.)  Details  of  four  shafts  in  Ontario. 
20c. 

15  1H  SHAFT  SINKING— Rapid  Shaft-Sinking 
with  Suspended  Bulkhead  at  Homansville.  Utah. 
Walter  Fitch.  Jr.  (Eng.  and  Mill.  Journ.,  Nov. 
18.   1916;    %    p..   illus.)      20c 

4541— SHAFT  SINKING— Sinking  the  Wallen- 
berg Shaft  in  Norway.  Lloyd  D.  Cooper.  (Eng. 
and   Min    Journ..   Nov     1.    1916;   3  pp.,   illus.)     211c. 

4542— SPAIN— Estadistiea  Minera  de  Espaiia 
Ano  1915.  (Revista  Minera.  Sept.  24,  1916;  1% 
pp.)      40c. 

1543  SURVEYING  Measuring  with  the  Steel 
Tape  in  Mine  Surveying.  Walter  Scott  Weeks, 
(Miu.  and  Sci.  Press,  Nov  4,  1916;  2%  pp., 
illus.)      20c. 

4544— TAXATION  The  Development  of  Mine 
Taxation  in  Arizona.  G.  U  Dowell.  (Proc.  Am. 
Min    Congress.  Oct.,   1916;  1%  pp.) 
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1515  FLOTATION— Bibliography  of  Recent  Lit- 
erature on  Flotation.  September.  1916.  D.  A. 
Lyon,  0.  C,  Ralston,  F.  B.  I.aney  and  R.  S. 
Lewis.  (U  S.  Bureau  of.  Mines,  Oct,  1916;  11 
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4546— FLOTATION — Notes  on  Flotation  In  the 
Southwest.  L.  C.  Pcnhoel.  (Min.  and  Eng.  Wld.. 
Oct.    7.    1916;    1%   pp.,   illus.)      20c. 

4547— FLOTATION      The    Production    of     Flota 

li ils    in    Canada        Arthur    A.    Cole.       (Bull. 

Can     Min.    Inst.,   Sept.,    1916;   2  pp.) 

1548  FLOTATION  Wilmington  Decision  in 
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4549— FLOTATION  EXPERIMENTS,  Depart- 
ment of  Research  and  Testing.  Colorado  School  of 
Mines.  W.  H.  Wright.  (Colo.  School  of  Mines 
Quart.,  Apr..   1916;  25  pp.,  illus.) 

1550  SEPARATOR  Improved  Magnetic  Sep- 
arator. August  F.  Jobke.  (Eng  and  Min.  Journ., 
Not      I.    1916  :  3  pp.,  illus.)     20c. 

4551  SURFACE  TENSION — The  Constitution 
of  Liquids  with  Especial  Reference  to  Surface 
Tension  Phenomena.  Irving  Langmuir.  (Met. 
and  Chem.  Eng.,  Oct.  15,  1916;  IV-  pp.)     40c. 
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4552 — ALLOYS— Acid-Resisting  Alloys.  W,  C. 
Carnell.  (Journ  Ind.  and  Eng.  Chem  .  Oct., 
1916;  l'i  pp.)  Paper  before  Am.  Inst,  of  Chem. 
Engrs.,  June   16.   1916.     00c. 

4553— ALLOYS  Some  Copper-  Aluminum-Iron 
Alloys.  W.  M.  Corse  and  G.  F.  Comstock.  (Am. 
Inst,    of   Metals,    Sept..    1916;    16    pp.,    illus.) 

1554  BLAST '  FURNACES— Safe  Practice  at 
Blast  Furnaces:  a  Manual  for  Foremen  and  Men. 
Frederick  H.  Willcox.  (Tech.  Paper  136,  U.  S. 
Bureau    of    Mines,    1916;    75    pp.,    illus) 

1555  -BRASS  The  Effect  of  Corrosion  oil  the 
Ductility  and  Strength  of  Brass.  Paul  H  Merica. 
(Met.  and  Chem.  Eng,  Sept.  15,  1916;  2  j  pp., 
illus.)      40c. 

4556— BRONZE  AND  BRASS— Notes  on  the  In- 

s| li I"     Bronze     and    Brass.       Ernst    Jonsoll. 

(Advance  copy,  Am.  Inst,  of  Metals.  Sept.,  1916; 
11    PP.) 

(557  METAL  EXPANSION  Handy  Metal  Ex- 
pansion Chart.  W,  F.  Sehaphorst.  (Eng  and 
Min,    .bairn..    Not      1.    1916;    '-    p.,    illus)      20e. 

1558  STACKS  The  Design  of  Steel  Stacks. 
W  A  Hitchcock.  (Can.  Engr  .  Sept.  28,  1916; 
1',  pp.,  illus.;  also  Eng.  and  Contract,  Oct.  25. 
1916  i  From  "Journal  of  Engineering,"  Uni- 
versity of  Colorado.     20c. 
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1559  CAR-CLOSING  DEVICE  Automatic  Car- 
Closing    Dei  ice    I  si  ,1   bj    Oljvi  c    Iron    Mining   Co. 

I,  A,    Rossman.      (Eng.   and  Min.  Journ,    Nov,    1. 
;     ,    p.,   illus.)     2(ic. 

1560  CRUSHING  Recent  Hall  Mill  Types  for 
Gi  iii, bug  Ores.  F.  J.  H.  Merrill.  (Min  and 
oil  Bull..  Oct.  and  Nov.,  1916;  5%  pp.,  illus.)  40c. 

el       HOISTING--  Safety       Device       for       Cages. 
A     S     Livingston.       (Eng.    and   Min.    Journ.,    Nov. 

II,  1916;    %    P.    illus)      20c. 

■1502  RESCUE  APPARATUS-  Oxygen  Mine- 
Rescue  Apparatus  E.  Steidlc.  (Eng  and  Min. 
.1.  .in  ii  .  Oct.  28,  1911',;  2  pp.)  Paper  before  In-. 
lero.it     Assn.  of  Fire  Engrs.     20c. 

1563  RESUSCITATION  APPARATUS,  Yan- 
d.ll  Henderson.  (Reprint  from  Journ.  Am.  Med- 
ici   Assn..   Aug.    19,    1916  ;    12   pp  ) 

4564— SCIENTIFIC  INSTRUMENTS— Some  Re- 
cent Developments  in  Scientific  Instruments  and 
Materials.      Edward   Schramm.      (Met.    and   Chem. 


Eng.,  Nov.  15,  1916;  3%  PP.,  illus.)  Paper  be- 
fore Am.  Electrochem.  Soc.  in  the  "Made  it 
America"  symposium,  Sept.  28,  1916.     40c. 

4565— TRANSPORTATION  Economies  by  tin 
Use  of  Motor  Trucks  in  Industrial  Establishments 
Win.  P.  Kennedy.  (Eng.  Mag.,  Oct.;  1916;  9  pp. 
illus.)    40c. 
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(See   also   "Petroleum    and    Natural    Gas") 

4566— FUEL  ECONOMY'— More  Steam  from  Less 
Coal.  F.  D.  Harger.  (Eng.  Mag.,  Oct.,  1916;  9 
pp.,  illus.)  Deals  with  economies  to  be  effected 
by  proper  flue-gas  analysis.     40c. 

4567— SAMPLING  COAL— Methods  of  Sampling 
Delivered  Coal  and  Specifications  for  the  Purchase 
,.f  Coal  tor  the  Government.  George  S.  Pope. 
(Bull.  116,  U.  S.  Bureau  of  Mines,  1916;  64  pp., 
illus.) 

SAMPLING    AND   ASSAYING 

4508— ORE-SAMPLING     CONDITIONS     in     the 

West.     T.  R.  Woodbridge.     (Tech.  Paper  80,  U.  S. 

Pure; f    Mines.    1916  ;    90   pp..    illus.) 

1569  SULPHURIC  ANHYDRID— The  Deter- 
mination of  Sulphuric  Anhydrid.  Edwin  G, 
Pierce.  (Met.  and  Chem.  Eng.,  Sept.  15,  1916; 
IV*   pp.,  illus.)      40c. 

INDUSTRIAL   CHEMISTRY 

4570— ALKALI  INSPECTOR'S  REPORT  for 
1915.  |l  beni.  Tr  Journ.,  Sept.  30,  Oct.  7  and 
17,  1910;  4  pp.)  Alkali  and  copper  (wet  process) 
works;  smelting  works:  sulphuric-acid  works, 
etc.,  are  covered  in  the  report.     80c. 

4571  —CHEMICAL  APPARATUS  —  Design  of 
Acid-Resisting  Iron  Apparatus.  Norman  Swindin. 
(Chem.  Tr.  Journ.,  Oct.  14,  1910;  2  pp.,  illus.) 
in.- 

4572— NITROGEN— Coal  and  Coke  Byproducts 
as  a  Source  of  Fixed  Nitrogen.  Horace  C.  Porter. 
(Met.  and  Chem.  Eng..  Oct.  15,  1916;  51  pp. 
illus.)     Paper  before  Am.  Chem.  Soc.     40c. 

4573 — POTASH — Can  an  American  Potash  In 
dustn  be  Established?  Einil  D.  Koepping.  (Met. 
and  Chem.  Eng.,  Oct.  1,  1916;  2%  pp.)     40c. 

4574— SOUTH  AND  SOUTHWEST,  The  Devel- 
opment of  Chemical  Industries,  in  the.  Win.  B. 
Phillips.  (Mfrs.  Rec,  Sept.  14,  1916;  2%  PP) 
20c. 

4575— SOUTHERN  UNITED  STATES— Electro- 
chemical and  Eleetrometallurgieal  Outlook  in  the 
South.  H.  D.  Ruhm.  (Mfrs.  Rec,  Sept.  14,  1916  ; 
lVi    pp..    illus.)      211c 

4576— SULPHURIC  ACID— Efficiency  of  Sul- 
phuric Acid  Concentration.  Norman  Swindin 
(Chem.  Tr.  Journ.,  Oct.  28,  1916;  2%  pp.,  illus.) 
40c. 

4577— SULPHURIC  ACID— New  Sulphuric  Acid 
Plant.  T.  N.  Harris.  (Met.  and  Chem.  Eng., 
Sept.  15,  1916;  5%  pp.,  illus.)  The  construc- 
tion of  the  sulphuric-acid  plant  and  the  commer- 
cial process  of  manufacture  of  the  acid  as  used 
by   the   U.   S.    Steel   Corpn.    at   Donora,   Penn.      40c 

4578— SULPHURIC  ACID— Sulphur,  Pyrite  and 
Sulphuric  Acid  in  1915.  W.  C.  Phalen.  (Mineral 
Resources  of  the  U.  S.,  1915— Part  II,  Sept.  23. 
1916;    16   pp.) 
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4579— AMERICAN  INSTITUTE  OF  MINING 
ENGINEERS  Meeting  ill  Arizona.  P.  E.  Barbour 
and  R.  D.  Hall.  (Eng.  and  Min.  Journ.,  Oct. 
14.    1916;   S   pp..   illus.)      20c. 

1579a  AUSTRALASIAN  TRADE  with  the 
United  States.  II.  M.  Davis.  (Iron  Age,  Aug.  31. 
1916  :  2  pp  I      2iic. 

1580  BRITISH  COLUMBIA  — A  Journey  to 
British  Columbia.  T.  A.  Hickard.  (Min.  and  Sci. 
Press,  Nov.  4,  191G;  8  pp.,  illus.)  Notes  on  a 
trip  taken   by   (lie  author    -nontechnical.     20c 

45S1—  CONVERSION  TABLES  for  the  Valua- 
tion of  Ores.  Minerals  and  .Metals.  (Min.  Mag.. 
Sept..  1916;  4  pp.)  Tables  for  converting  cents 
o:  pence  per  pound  into  V.  sterling  per  ton,  and 
for  similarly  calculating  values  at  cents  or  pence 
per  unit  at  various  percentages  of  the  constituent 
paid  for.     40c. 

4582— COSTS  Estimating  Construction  Costs. 
Frederick  W.  Foote.  (Eng.  and  Min.  Journ.,  Nov. 
11,  1916;  3%   pp.)     20c. 

4583— EMPLOYEES — Importan .1'  the  Human 

Factor.      Fred    H.    Rindge,    Jr      (Eng.    and    Min 
Journ..  Sept     23,    1916;   2V,    pp.)      20c. 

45S4 — HOUSING— The  Economies  of  Housing. 
F  W  Fredericks.  (Eng.  and  Min.  Journ.,  Sept. 
16.    1916:    %    p.)      20c 

1585— LABOR  AND  CAPITAL  PROBLEM,  The. 
(Eng  and  Min.  Journ.,  Oct.  21.  1916;  3  pp.) 
From  monthly  circular  of  National  City  Bank, 
Sept..    1916.       20c. 

1586  power  -Comparisons  Between  Steam 
and  Water  Power.  H.  W.  Buck.  (Min.  and  Eng 
Wld..  Aug.  26.  1916;  l'A  pp.)     20c. 

4587— RUSSIA  AND  THE  WAR— L'lnfluonce  de 
la  Guerre  sur  l'Industrie  Russe.  (Genie  Civil, 
July    15,    1916 ;    2   pp  )      40c. 

4588— SELLING  MINES-  How  to  Sell  a  Mine 
F  F.  Sharpless  and  John  T.  Reid.  (Eng.  and 
Min.  Journ.,  Aug.  19  and  Sept.  23.  1916:  2>i  pp.) 
1589  SOUTH  AMERICA  Selling  in  South 
America.  Mark  R.  Lamb.  (Eng  and  Min.  Journ  . 
Aug    26,    1916  :  2  pp.)      20c. 
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Tlhie  Miiiniiiinig  Imidtasttipy  of  Bolivia 


By.  Joseph  T.  Si  m;i;\\  m.d.  Jr./ 


SYNOPSIS — Bolivia  has  no  seacoast.  Three- 
fourths  of  its  tin, i  is  little  known.  Remainder  high 
tableland  and  mountains;  ml, I.  dry,  barren;  pres- 
ent wealth  chiefly  mineral.  Principal  values  tin 
iiml  silver.  Copper  likely  to  be  second.  Bismuth 
important.  Also  tungsten  and  antimony.  Value 
of  latter  in  /•''/-"»  over  $4,000,000.  Mineral  di  posits 
mainly  in  eastern  range — .</"/</  in  north,  copper 
near  Qorocoro,  lead  and  zinc  in  sunlit.  Tin  most 
widely  distributed,  bismuth  often  associated,  anti- 
mony in  other  veins  in  vicinity. 

There  a-re  two  countries  in  South  America  without  sea- 
coast — Bolivia  and  Paraguay;  but  the  Latter  has  direct 
connections  with  the  sea  by  mean-  of  navigable  rivers,  30 
that  Bolivia  stands  unique  as  the  truly  inland  country  of 
that  continent.  A.s  regards  climate,  topography,  natural 
resources,  population  and  development,  Bolivia  consists 
of  two  distinct  parts — tin-  altiplanit  ie,  or  high  plateau  and 


!'MI     B       :.l   \  \l  I  \     I.I    1,'lC,      \l 

of  about  12,' ft     \t  its  northern  end,  on  the  boundary 

between  Bolivia  ami  Peru,  ie  Lake  Titicaca, 

body  el'  navigable  water  in  the  world.     I"  i  rose  the  lake 

by  steamer  requires  more  than  twelve  hours.    Tl 

land  divides  the  Andes  into  two  distinct  chains  that 

it  on   the  east   and  tively,  the  highest  peaks 

rising  above  it  to  i  20,000  ft.  ami  mo         U 

is  from  this  pari  that  the  Bolivia 

is  derived.     So  highly  did  the  ientist, 

Raimondi,  regard  the  mineral  wealth  of  this  region  that 

red  to  ii  in  most  extravagant  terms 
silver  supported  by  columns  of  gold."    Climatic  and  living 
Mini  ii  hui-  are  most  rigorous  here.    'I  a  within 

the  tropics,  thi  high  altitude, 

is  anything  bi  There  is  a  dry  season  and  a 

rainy  season,  but  the  latter  i-  rainy  only  in  comparison 
With  the  former.  The  total  rainfall  is  small,  with  the 
result  that  low  temperature  and  aridity  combined  make  a 
very  barren   and   di  ng  country.      In 

would  be  incapable  of  Bupportii  present  .-parse 


PAY  DAY  AT  TJNCIA  TIN  MIXK 

t  be  bordering  mountain  rangesj  and  the  region  to  the  east 
of  the  main  Andean  chain  known  as  the  yungas  and  the 
country  beyond.  The  latter  portion,  constituting  nearly 
three-fourths  of  the  total  an  sq.mi.,  is 

comparatively  inaccessible,  for  the  most  part  little  known. 
much  of  it  inhabited  by  savage  [ndian  tribes  and,  i! 
destined  to  be  of  great  agr  i  ultural  --  ■  • ' i ' - ■  ;>i    '  ars  to 
today  produces  onl]   relatively  small  qua] 
coca',  cocoa,  coffee,  etc.    It  is  a  re  '  presenl  im- 

portance in  the  Bolivian  mining  industry. 

The  altiplanicie  is  a  hi;  '  '      00  mi.  long 

and  over  100  mi.  wide  with  an  ah  titude 

•Associate  in  economic  geology,  Johns  Hopkins  University. 
Baltimore.   Md. 

tProfessor  of  geology.  Lehigh  University,  Si 
Penn. 
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population  if  it  were  not  for  the  wealth  derived  from  it- 
mines:  ami  i!  Bolivia,  v. 

would  become  an  almost  uninhabited  wast 
mineral  wealth  should  reach  i 
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This  table  shows  a  number  of  very  interesting  changes  tal  in  the  Coroeoro  district,  as  properties  there  have  been 

thai  have  taken  place  in  the  mining  industry  of  Bolivia  investigated  by  American  engineers.     If  these  properties 

during  recent  years.      First  of  all  it  shows  a  great  re-  are  acquired,  it  will  mark  the  first  .large  investment  of 

viva!  of  that  industry  during  1915  after  its  almost  com-  American  capital    in   a  Bolivian  mining  enterprise  and 

plete  paralysis  during  the  latter  half  of  1D1I.    The  extent  again   emphasize   the   attractiveness   of   South   American 

of  this  paralysis  is  indicated  not  only  by  the  decrease  of  copper  deposits  over  deposits  of  the  other  metals, 
one-third  in  the  value  of  the  exports  of  mineral  products  In  common  with  the  other  South  American  countries, 

during  1914  over  those  of  1913,  but  even  more  in  the  de-  the  lead-  and  zinc-mining  industries  have  undergone  but 

crease  in  export  duties  derived  from  them,  which  amounted  little  development.     As  was  explained  in  the  article  on 

to  more  than  59%.     In  1915  the  value  of  the  exports  Peruvian  mining1,  this  does  not  mean  there  is  a  dearth 

was  nearly  thirty  million  dollars,  a  figure  only  a  little  less  of  such  deposits,  but  rather  that  with  high  costs  and  a 

than  that  of  1913    (which  represents  a  maximum)    and  limited  amount  of  capital  the  deposits  of  the  more  valu- 

greater  than  those  of  the  preceding  years.    This  record  was  able  metals  are  developed  first  and  lead  and  zinc  must 

achieved,  however,  only  through  Unusual  production  of  await  more  favorable  conditions  and  times, 
several  of  the  rarer  metals.  Whereas  Bolivia  was   famous   in  years  gone  by   as   a 

Gold  mining  in  Bolivia  does  not  and  never  has  amounted  silver  producer,  her  fame  as  a  mining  country  today  rest; 

to   much,   notwithstanding   the    fact  that   gold   was   the  on  her  tin-mining  industry.     Tin   has   been   worked  in 

objective    of    the    Spaniards    and    that    the    search    for  Bolivia  for  many  years,  but  the  importance  of  the  tin 

it   led    to    the    discovery    and    colonization  of  the  "West  deposits  was  not  realized  until  the  last  decade  of  the  past 

Coast  countries.     Bolivia  has  achieved  its  greatest  fame  century,   when  she   rapidly   became   the   most   important 

as  a  silver  producer  and   in  the  colonial  days  proved  a  (lode)    tin-producing   country    in    the    world.      By    1900 

veritable  treasure  house  for  the  Spaniards.     Potosi,  Col-  the   value   of   her   tin   output  had   reached   3i/3   million 

quechaca    and    Oruro    literally    poured    wealth    into    the  :  dollars  and  constituted  37%  of  all  her  mineral  production. 

Spanish  coffers  in  those  days,  and  the  richest  of  all  was  During  the  five  years  1910-14  it  averaged  over  20  million 

Potosi.     It  is  claimed  for  the  Cerro  Pico  de  Potosi,  the  dollars  and  constituted  83%  of  her  total  mineral  produc- 

hill  on  which  the  mines  are  located,  that  it  has  furnished  tion.    The  maximum  output  was  reached  in  1913,  when  it 

more  metallic  wealth  than  any  other  area  of  equal  size  amounted  to   over   26   million   dollars.      After   dropping 

in  the  world,  its  production  being  estimated  at  over  $2,-  to  16%  millions  in  1914,  it  rose  again  to  over  19  millions 

000,000.000  in  silver,  of  which  more  than  $200,000,000  in  1915,  but  owing  to  a  great  increase  in  production  of 

went  to  the  Spanish  Crown  as  taxes.    Silver  mining  is  rap-  certain  of  the  other  metals,  it  made  up  only  two-thirds 

STATISTICS  OF  BOLIVIAN  MINERAL  PRODUCTION 

. Gold .  ■ Silver ' Copper .        . Lead • Zinc . 

Year                  Dollars                Oz.                    Dollars                  Oz.                  Dollars          Metric  Tons  Dollars  Metric  Tons  Dollars  Metric  Tons 

1915  ...  ...  1,092,647  2,475,884  ......  ....  ... 

1914  118,695  5,790  984.686  2,325,916  1,728.441  3,874  60,489  1,555  54,417  3,755 

1913  61,664  3,008  1.0S3.406  2.613,794  1,278.870  4,020  137.377  1,765  86,829  7,367 

1912  51,619  2,518  1,673,393  3,985,177  1,318,745  4,707  83,649  1,075  128,400  8,961 

1911  35,985                 1,770  1,785,115  4,112,540  555,230  2,950  9,162-  343  144.938  9,798 
1910 2,130,976           4,597,331               695,312               3,212                        276                      30               169,264                   11,897 

Annual  Average 

1910-14      ...  66,991  3,362  1,531,555  3,526,952  1,115,321  3,753  58,191  954  116,830  8,356 

1900-02 39,323  5,070,120  544,376  6,533  ...  825  

. Tin • Bismuth • Antimony .  . Tungsten , 

Year  Dollars  Metric  Tons  Dollars  Metric  Tons  Dollars  Metric  Tons  Dollars  Metric  Tons        Total  Value 

1915  19,268,862  39.312  1,071,125  568  4,216,050  13,085  293,462  499  29,762.967 

1914  ...  16,529,119  37,260  924,899  438  11,913  186  J66.654  276  20,579,613 

1913  ..  26,375,244  44,595  774,991  390  4,829  62  161,641  283  M,964,857 

1912        23,438,987  38,614  783,784  382  8,886  91  202,220  476  27.689,683. 

1911                 ....  20,482,336  37,073  819,518  415  26,622  312  89,956  292  23,948,862 

1910  14,399,417  38,548  748,411  311  37.774  525  55,109  210  18.236,534 

Annual  Average 

1910-14 20,245,021  39,218  810,321  387  18,005  235  135,116  307  24,283,911 

1900-02 3,468,606  264,400  ...  16,814  ...  6,571  ...  9j417468 

idly  declining  in  Bolivia,  however,  and  whereas  from  1900  of  the  total  value  of  the  1915  production  of  metals.     As 

to  1902  it  contributed  nearly  54%  of  the  total  metallic  regards  the  future  of  Bolivian  tin  mining,  the  concensus 

production  of  the  country,  during  the  five  years  1910-14  of    opinion    seems    to    be    that    the    maximum   has   been 

it  averaged  only  6.3%  and  in  1915  only  3.7%.     Not  only  reached  and  that  new  finds  will  not  bermore  than  adequate 

has  there  been  this  great  relative  decrease,  but  the  abso-  to   compensate   the   exhaustion    of   older   deposits.      The 

lute  decrease  was  from  $5,300,000  in  1900  to  $1,092,647  prospects  are  favorable  for  the  continuance  of  the  pres- 

in  1915.  ent  production  for  some  years  to  come,  so  that  tin  mining 

In  recent  years  copper  has  become  the  most  important  will  continue  for  a  long  time  to  be  the  most  important 

of  all  the  metals,  and  most  of  the  countries  that  have  branch  of  Bolivian  mining;  but  it  is  to  be  expected  that 

shown  great  increases  in  their  mineral  production  have  its  relative  prominence  will  suffer  because  of  the  develop- 

been  those  with  great  copper  resources  that  have  been  de-  ment  of  other  branches. 

veloped.  The  fact  that  Bolivia  has  not  become  a  great  In  addition  to  the  metals  mentioned,  notable  amounts 
copper-producing  country  accounts  for  the  slow  increase  of  bismuth,  antimony  and  tungsten  are  produced.  The 
in  the  value  of  the  products  of  her  mines.  However,  the  most  important  of  these  has  been  bismuth,  the  production 
value  of  the  copper  output  has  shown  a  constant  rise,  of  which  has  undergone  an  almost  constant  increase.  Fur- 
fairly  rapid  in  the  last  few  years,  so  that  the  1915  produc-  thermore,  Bolivia  is  by  far  the  world's  most  important 
tion  was  nearly  ten  times  that  of  1900  and  from  two  to  producer  of  bismuth  ores.  From  a  little  over  $100,000  in 
three  times  that  of  the  years  immediately  preceding  1915.  1900,  the  value  of  the  output  increased  to  nearly  $1,100,- 

It  is  hoped  that  the  copper-mining  industry  may  be  still  

further  stimulated  through  the  advent  of  American  capi-  >"Eng.  and  Min.  Journ.,"  Vol.  101,  May  13,  1919,  p.  &4S. 
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OOO  in   1915,  and  in  thai  year  barely   fell  short   of  the 
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and  consequently   the 

greatly.     With  this  fai  i   in  mind  and  also  thai   in   L913 
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high  record  in  1916.  The  mosl  phenomenal  showing 
made  in  the  Bolivian  mining  industry  in  1915  was  that  of 
antimony.  It.  likewise,  is  ibjei  fluctuations, 
due  to  instability  in  price,  but  bad  never  achieved  any 
great  importance  in  Bolivia.  From  186  tons  in  191  !  the 
high  prices  prevailing  in  191'  lonsible  for  an  in- 
crease in  that  year  to    L3,085  tons,  with  a  valu 

216.050,  which  exceeds  that  of  any  other  mi 
tin.    Before  the  ei      of  the  year  the  demand  for  ore  had 
already  slackened,  and  the  1916  figures  are  not  likely  to 
equal  those  for  19  15. 

In  the   pasl    n  rer  and  tin   have  been    the   principal 
products  of  the  Bo  ad  since  1900  they  haw 

constituted  jointly   90'  total   value.     Owing  to 

the  increasing  importance  of  copper  minii  e  par- 

ticularly to  the  unusual  ac(i\  '  the  rarer  mi 
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the  ores  of  the  Compania  Huanchaca  de  Bolivia  at  Pula- 
cayo, from  those  of  the  Aramayo  Franeke  Mines,  Ltd.,  to 
the  south  of  Pulacayo,  and  from  Oraro  and  Potosi. 

The  lead  ores  are  derived  almost  entirely  from  south- 
ern Bolivia  in  the  region  about  La  Quiaca.  They  are 
packed  in  on  llamas  and  mules  to  the  latter  place  and 
exported  via  Argentina.  In  1913  over  three-fourths  of 
the  lead  ores  went  out  by  this  route.  The  zinc  ores  come 
entirely  from  the  Pulacayo  mines.  As  stated,  the  actual 
occurrence  of  lead  and  zinc  ores  is  far  more  widespread 
than  is  indicated  by  these  few  producing  points. 

The  tin  deposits  are  the  most  widely  distributed  of  the 
Bolivian  mineral  deposits  and  are  being  worked  through- 
out the  extent  of  the  Cordillera  Beal,  or  eastern  range. 
Nevertheless  ten  important  centers  of  production  account 
for  nine-tenths  of  the  total  production,  and  these  from 
north  to  south  are  Araca,  Oruro,  Machacamarea,  Huanuni, 
Llallagua,  Uneia,  Potosi,  Sala  Sala,  Chocaya  and  Chorol- 
que.  Simon  I.  Patiiio's  mines  at  Uncia  and  Huanuni  pro- 
duce nearly  two-fifths  of  the  total.  The  Uncia  and  Llal- 
lagua mines,  which  work  different  parts  of  the  same  group 
of  veins  (in  the  same  mountain,  together  produce  over  two- 
fifths  of  the  total ;  while  the  Uncia  mines  alone  produce 
about  30%  of  the  total  Bolivian  tin  output.  Three- fourths 
of  the  production  comes  from  tin-  department  of  Potosi. 

The  bismuth  ores  are  associated  with  the  tin  ores,  I  ml 
are  not  so  widely  distributed.  Important  amounts  of 
bismuthinite  are  found  in  certain  of  the  Uncia  veins,  but 
the  chief  producing  mines  are  those  of  the  Aramayo 
Franeke  Co.,  Ltd.,  at  Tasna  and  Chorolque,  and  the  Car- 
men mine  at  Huayni  Potosi  (north  of  La  Paz),  worked 
by  the  Huet  brothers.  The  latter  mine  is  particularly 
noteworthy  on  account  of  the  abundant  occurrence  of 
native  bismuth.  Otherwise  the  prevailing  bismuth  min- 
eral is  the  sulphide  of  bismuth,  bismuthinite. 

The  antimony  ores  are  also  found  in  the  same  general 
region  as  the  tin  ores,  but  as  a  rule  not  in  the  same  veins. 
The  veins  are  usually  narrow,  but  the  filling  consists  al- 
most entirely  of  stibnite  with  very  little  gangue ;  so  that 
it  is  comparatively  easy  to  sort  out  a  high-grade  material. 
In  the  "boom"  of  the  past  year  the  principal  centers  of 
production  were  the  Chuquiutu  district,  near  Uncia,  the 
country  about  Porco  and  that  around  and  to  the  south  of 
Atocha. 

Tungsten  ores  are  likewise  widely  distributed  through 
the  tin  region  and  have  been  produced  at  many  points. 
At  present  the  chief  producing  regions  are  the  Quimza 
Cruz  district,  northwest  of  Cochabamba,  and  the  region 
between  Uvuni  and  Chorolque  in  which  Sala  Sala  is  the 
most  important  center. 

This  review  of  the  distribution  of  the  mineral  deposits 
of  Bolivia  shows  that  from  the  standpoint  of  present  pro- 
ductivity the  department  of  Potosi  is  the  most  important 
and  that  it  produces  over  half  of  each  of  the  metals  con- 
sidered with  the  exception  of  gold  and  copper,  for  which 
that  position  is  held  by  the  department  of  La  Paz. 

Mining  Conditions  in  Bolivia 
The  greatest  diHVultics  encountered  in  mining  in  Bo- 
livia are  high  transportation  costs,  lack  of  fuel  and  scar- 
city of  labor;  in  which  respects  it   does  not  differ  from 
other  West  Coast  countries  of  South   America. 

While  transportation  problems  are  not  easy  in  Bolivia, 
they  are  by  no  means  so  difficult  as  in  Peru,  and  the  min- 
ing industry  is  far  better  served  by  railroads  in  the  former 
country  than  in  the  latter.    Bolivia  is  fortunate  in  having 


its  mineralized  country  paralleled  by  the  great  high  pla- 
teau along  and  across  which  the  construction  of  railroads 
is  comparatively  easy.  The  completion  of  the  Antofagasta 
&  Bolivia  U.K.  to  Oruro  over  25  years  ago  and  the  exten- 
sion of  the  Southern  Eailway  of  Peru  via  Lake  Titicaca 
to  La  Paz  15  years  ago  made  it  unecessary  to  pack  every- 
thing to  and  from  the  coast  on  animals.  It  seems  re- 
markable that  the  former  road  was  not  extended  to  Viaeha 
to  connect  with  the  latter  until  as  late  as  190S.  This 
extension  gave  La  l'az.  the  virtual  capital-  of  the  country, 
two  outlets  to  the  sea  by  modern  transportation.  The 
completion  of  the  Arica-La  Paz  line  in  May,  1913,  gave 
a  third  and  more  direct  outlet.  There  is  now  consequently 
a  line  running  the  entire  length  of  the  altiplanicie  along 
its  eastern  edge,  from  which  branch  lines  are  being  built 
into  the  mineral  belt  to  the  east  of  it.  At  Oruro  is  the 
partly  completed  line  to  Cochabamba  that  has  alread} 
opened  up  the  Berengela  district  and  made  more  acces- 
sible to  rail  transportation  a  number  of  other  tin-produc- 
ing districts  of  that  region.  From  Machacamarea,  the 
next  station  south  of  Oruro.  Simon  I.  Patino  is  con- 
structing a  private  railroad  to  his  mines  at  Huanuni  and 
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Uncia.  It  is  now  in  operation  beyond  Huanuni  and 
when  completed  will  also  put  the  Llallagua  mines  on  the 
railroad.  The  branch  line  from  Bio  Mulato  to  Potosi 
has  now  been  in  operation  four  years,  and  its  course  lies 
only  three  miles  north  of  the  old  mining  town  of  Porco. 
in  which  district  it  has  made  possible  a  revival  of  mining. 
The  line  has  a  length  of  108  mi.  and  is  the  second  high- 
est railroad  in  the  world,  reaching  an  elevation  of  15,814 
ft.,  or  only  51  ft.  lower  than  the  highest  point  on  the 
Morococha  branch  of  the  Central  Eailroad  of  Peru.  At 
Uyuni  the  Compania  Huanchaca  de  Bolivia  has  a  line 
25  mi.  long  to  its  mines  at  Pulacayo,  and  a  line  is  under 
construction  to  La  Quiaca  on  the  Argentine  border  to  con- 
nect with  the  Argentine  railroads.  It  is  now  in  operation 
as  far  as  Atocha,  a  distance  of  51  mi.  out  of  a  total  of 
nearly  200  mi.  This  line  runs  through  a  mineralized  area 
that  was  of  considerable  importance  formerly,  and  the  in- 
troduction of  modern  transportation  facilities  will  no 
doubt  again  make  it  an  important  contributor  to  the 
mineral  production  of  the  country.  The  completion  of  this 
line  will  also  provide  a  second  transcontinental  railroad 
in  South  America,  that  will  have  an  advantage  over  the 
present  line  (between  Buenos  Aires  and  Valparaiso)  of 
being  able  to  operate  throughout  the  year.  The  previously 
mentioned  Arica-La  Paz  line  has  solved  the  transporta- 


2The  City  of  Sucre  is  the  nominal  capital,  but  the  congre 
meets  at  La  Paz  and  the  president  resides  there. — Editor. 
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tion  problem   for  thi  disl  riet.     There  are  now 

1,000  in i.  of  railroad  in  operation  in  Bolivia.  There  are 
still  man}  ore  deposits  ing  dormanl  in  the  country,  ow- 
ing to  lark  of  transportation  facilities,  bul  compared  with 
conditions  thai  existi  I  only  a  Eew  )  id  thai  still 

exist  in  other  Soutli  American  countries,  mine  operators 
in   Bolivia  have  much  for  which  to  be  thankful. 

With  increased  transportation   facilities  the   fuel   -mi- 
ni ion   is  nnt  nearly  so  acuti    as   il    w  as.      \<  <  ustomed  as 

we  are  to  an  abundant  e  of  coal  1  wood,  it  is  diffi  • 

to  realize  what  a  problem  this  has  been.  The  mosl  im- 
portant native  fuel  is  tin  i  lings  oi  the 
llamas,  [ncredibli  q  are  used  both  i 
fuel  and  to  run  mining  machinerj  and  smelters.  (|i"' 
of  the  companies  al  Corocoro  alone  consumes  annually  L0,- 
000  tons  of  taquia,  having  a  value  of  $4  per  ton.  Locally 
yareta  is  found  in  sufficienl  quantity  ti  i  tance 
as  a  fuel.  It  is  a  plant  thai  grows  in  large  clusters  of 
woody,  resinous  fibers  adhering  to  the  rocks  at  high 
tudes  and  lias  the  appearance  of  large  clumps  of  moss.  In 
addition,  at  a  few  points  there  are  sufficiently  large  ac- 
cumulations of  peai  to  make  it  an  available  fuel.  Fuels 
othei'  than  these  must  he  imported,  and  if  their  price  is 
not  to  he  prohibitive  at  the  points  of  consumption,  rela- 
tively cheap  transportation  must  he  provided.  The  rapid 
extension  of  the  railroads  of  Bolivia  in  recenl  years  has 
made  it  possible  to  use  increasing  quantities  of  imported 
fuel,  ami  especially  ml.  Diesel  engines  are  being  intro 
duced  very  extensively,  as  they  furnish  the  easiesl  so 
of  the  power  problem  at  present. 

The  labor  question  in  Bolivia  is  a  difficult  one.     The 
high  plateau  lies  at  an  ele1  r   12,000   ft.,  ami 

the  mines  are  in  the  hills  and  mountain-  thai 

it  up  to  elevations  of  as  much  as  18, »  It.     Mosl  of  the 

mines  lie  between  14,000  and  L6,000  ft.  At  such  eleva- 
tions it  is  impossible  to  use  imported  labor,  a-  il  cannot 
endure  the  strain  of  continuous  manual  exertion,  and  it 
is  necessary  to  depend  on  the  native  Indian  stock. 

supply  of  this  is  limited,  and  sequent!}  m  the  regions 

where  there  has  been  the  greatest  development  of  □ 
operations  difficulty  is  experienced  in  obtaining  sul 
labor.     The  Indians  are  a   primitive   people,   and    their 
methods  id'  work  are  equally    primitive,   with   the   resull 
that  their  efficiency  is  not  high.    The  obvious  and  probably 
the  only  method  to  meet  the  growing    '  labor 

attendant  on  the  increasing  developmenl  of  the  country 
is  to  increase  the  efficiency    of   the   labor  available.     A 
more  enlightened  and  altruistic  attitude  on  the  part  o 
Spanish  inhabitants  of  the  countr 

in  considerably  augmenting  their  numbers.     Efforts  along 
the  lines  of  social,  moral  ami  sanitary   uplift,   instead  of 
the  purely  materialistic  policy  of  exploitatioi 
people,  mighl   yield  such  results  and  prove  more  p 
able  in  the  long  run.  il  status  of  the  Andean 

Indians  was  described  in  some  detail  in  a  previous  at 
and  need  not  he  discussi     again. 

Travel  and  Living  Conditions 

Travel    in    Bolivia   cannot    in    an} 
pleasure  from  the  standpoint  of  ci 
in   comparison   with   o  ;      '-•      " 

hand,  conditions  are  far  from  unendurable,  and  a 
who  has  a  real  purpose  in  travel 
hesitate  to  do  so.    The   nocturnos,  or  through  train-. 

^Eng.  and  Min.  Journ.."  Vol.  101.  May  13.  1916.  p.  849. 


furnis 

the   lie  a 

hotel   in  th 

day,   when   the  - s   shining,   the  ear-  are  •  jil i>< 

able. 

.  ami  on   thi 
often  hi  h  an  extent    thai  iii 

the  in'  v i ._. 

to.">,.  |  )|| 

the  principal  lim  iou1  three  t  and 

bram  h  lim  nol  i 'e  than  one.      \ 

as  c i-  i  ailed  upon  to 

portation,  though  lie  can  in  a  few  instances  depend  upon 

lines,  for  the  mosl  pan  he  nan 
Ovi  ing  to  thi  nd  grain,  mu 

ami  often  it  i-  impossible  to  Becure  animal-  at  all. 

There  is  ni  hotel  in  the  entire  counl 

in   I., i   Paz,  the  ii    fa  to  capil      mid  principal 
best,  hotel  makes  no  effort  to  furnish  a  I 
p.m..  and  what   is  called  hot  water  before  that  ho,. 
merely  water  that  does  not  feel  cold  t,,  th,-  tom  h.     \  - 

;  of  heating  apparal 
so  tha  a  is  oai  the  sunn}   side  •>!  the 

warm   i 

in  at  night.    We  were  repeated  1}  driven  to  bed  immediate- 
ly after  -upper  in  order  to  gel  warm.     Fresh  milk  and  I  l 
butti  i  In  tiie  northern  p 

count  r\ ,  at  La  Pa     and  Orui gel    P     ivian 

i  from  Arequipa  ; 
uish  butter  is  used.    'I 

and   are   nearly   always  'he 

liberal  flavoring  with  aji,  a  variety  of  pepper.    0 

nearl}  always  gel  g I  i  under  the  ■ 

!  i 
pays  aboul  $2.50  per  da}  for  room  and  meals,  and  in 
rest  of  the  country   from    - 

Taking 

nino- 

dations  at  emand.     E 

for  the  lack  of  heat.  I 

comfortable  and  I  ipply  varied  and  gi 

if  called  u] 

£3ew  Scm&lh  Wales  Tin 
Prodi  tiacftioira* 
The  tin  production  of  New   S 

i„  19  ith  £267,130  in  191 1. 

Of  this  amount  the   various  dredging  plants 
1,164  tons  valued  a1  El  16,549,  a 
E2,618    in   value   from 

utput  iti  the  Emmavilli 
valui  ,104  :   in    thi 

value- 

■ 

vahi 

■ 

,,t   from  Annual   R. 


1010 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  102,  No.  24 


Tike  BS.affialbes'IlaS©  off  Banzai* 

Some  correspondence  from  the  United  States  has 
reached  this  office  concerning  my  report  of  Aug.  8,  on 
"The  Diamond  Fields  of  Brazil"  (appearing  in  Commerce 
He  ports.  No.  212,  of  Sept.  9,  1916)  in  which  mention 
was  made  of  the  presence  in  this  country  of  the  eruptive 
masses  commonly  known  as  "pipes"  of  kimberlite,  or 
diamond  matrix. 

The  subject  is  of  intense  interest,  naturally  enough,  to 
geologists  as  well  as  to  diamond  miners  generally,  and  a 
report  upon  as  much  of  its  history  as  is  known  at  present 
may  be  interesting. 

Brazilian  diamond  mining,  as  mentioned  in  my  report 
above  cited,  has  traditionally  been  placer  mining.  There 
may  have  existed  here  the  vague  dream  that  all  placer 
miners  indulge  in,  in  all  countries,  of  finding  the  mother 
iode  "farther  up,"  but  these  never  appeared  to  attract 
attention  until  the  arrival  in  this  country,  in  1909,  of 
Samuel  Draper,  the  geologist,  well  known  as  the  discov- 
erer of  the  "Premier"  mine  in  South  Africa  and  an 
acknowledged  expert  among  geologists  on  diamond 
prospects. 

It  should  be  remembered  that  the  first  orderly  attempts 
at  systematizing  the  geological  work  of  Brazil  date  back 
to  the  early  70's  when,  the  country  still  being  under  the 
empire,  Messrs.  Branner,  Hartt  and  Derby  first  visited  it 
and  described  certain  portions  of  it.  Of  these  three  geolo- 
gists only  Dr.  Orville  E.  Derby  remained  in  Brazil, 
hecoming  first,  geologist  to  the  state  of  Sao  Paulo,  and 
then  later,  through  the  efforts  of  the  famous  Baron  de 
Rio  Branco,  being  attached  to  the  Geological  Section  of 
the  Federal  Government's  Department  of  Agriculture  and 
Industry. 

It  was  to  the  late  Dr.  Derby  that  his  friend  and  col- 
league, Draper,  first  addressed  himself  when,  in  1909,  he 
had  completed  certain  examinations  of  the  Aguas  Sujas 
mine  at  Baggagem,  in  the  state  of  Minas  Geraes.  It  is 
a  placer  mine — an  ancient  conglomerate  lying  high  above 
the  present  river  levels — and  Mr.  Draper  believed  that  lie 
had  found  there  traces  of  a  broken-down  "pipe"  of 
Kimberlite. 

Dr.  Derby  was  busied  with  other  things  at  the  time,  and 
not  until  1913  did  he  begin  seriously  to  direct  his  atten- 
tion to  the  matter,  when  Mr.  Draper  reopened  the  ques- 
tion with  him  and  a  petrographer  in  the  service  of  the 
Brazilian  government,  a  German  named  Everard  Rie- 
mann,  at  Tiros,  a  village  in  the  state  of  Minas  Geraes  on 
a  branch  of  the  Sao  Francisco  River,  in  the  Serra  de 
Matta  da  Corda,  where  he  believed  again  to  have  found 
evidence  of  kimberlite. 

In  1914  Dr.  Derby,  who  was  at  the  head  of  the  geologi- 
cal work  of  Brazil,  sent  Riemann,  the  petrographer,  and 
Horace  Williams,  a  geologist,  together  on  an  expedition  to 
Tiros  and  beyond  to  investigate.  They  returned,  bring- 
ing with  them  good,  but  still  not  quite  conclusive 
evidence,  substantiating  and  adding  to  Mr.  Draper's 
prognostications. 

In  1915  Mr.  Riemann  went  on  a  mission,  alone,  to  Tiros 
and  beyond  that  point.  He  reported,  it  is  said,  the 
discovery  of  at  leasl  five  "pipes"  of  kimberlite.  Toward 
the  close  of  the  year  1915  Dr.  Derby  made  an  official 
report  to  the  Brazilian  government  of  these  conditions, 

•Communication  from  Alfred  L.  Moreau  Gottschalk.  consul 
general  at  Rio  de  Janeiro,  Brazil,  to  the  U.  S.  Department  of 
Commerce,    Oct.    24,    1916. 


which  I  believe  was  printed  in  the  Impartial  newspaper, 
of  Kin  de  Janeiro.  At  that  time,  Mr.  Draper  has  stated 
to  me  that  Dr.  Derby — wdiose  kindliness  and  fairness  to 
all  his  associates  had  become  proverbial  here — also  senl 
him  a  letter  acknowledging  that  to  him  was  due  full  credit 
for  the  discoveries.  I  am  in  hope  that  by  another  mail  1 
may  have  obtained  for  transmission  to  the  department  a 
copy  of  the  letter  in  question,  which  has  been  promised  me. 

The  Brazilian  government,  as  stated  in  my  report  of 
Aug.  8,  has  given  serious  consideration  to  this  matter  and 
is  awaiting  the  reports  o'f  a  geologist  and  a  petrographer 
who  are  studying  conditions  at  present. 

Two  months  ago  Mr.  Draper  returned  to  Brazil  and 
will  now,  I  am  told,  continue  his  investigations  of  this 
subject.  Their  result,  as  may  naturally  lie  supposed  with 
a  man  of  his  acknowledged  ability,  will  be  awaited  with 
intense  interest  here. 

.Asasillyses  aimdl  Assays  of  Eoisfa 

The  question  is  frequently  asked  of  the  United  States 
Geological  Survey,  according  to  a  statement  in  the 
■Bulletin,  November,  1916,  "What  is  the  difference  be- 
tween an  assay,  an  analysis,  and  an  expert  examination 
of  a  specimen  of  rock  or  mineral — such  a  specimen  as 
may  lie  sent  to  the  Geological  Survey  by  anyone  who 
has  found  or  thinks  he  has  found  a  valuable  mineral?" 
Most  of  the  Survey's  correspondents  ask  for  assays  of 
their  specimens,  others  ask  for  analyses,  and  few  appear 
to  distinguish  between  the  two.  The  Geological  Survey 
can  make  neither  an  assay  nor  an  analysis  for  private 
parties;  it  can,  however,  make  a  visual  inspection  of  a 
specimen,  or  it  can  make  a  simple  chemical  test  to  deter- 
mine whether  the  specimen  contains  a  commercial  amount 
of  some  valuable  mineral,  such  as  potash.  Of  the 
specimens  submitted  to  the  Survey  99%  are  found  to 
be  commercially  valueless.  Such  an  inspection,  or  test, 
however,  is  widely  different  from  an  analysis.  A  complete 
analysis  of  a  rock  that  is  composed  of  many  different 
minerals  may  require  the  more  or  less  continual  attention 
of  a  chemist  for  a  month  or  six  weeks,  and  such  work  is 
done  by  the  Survey  only  in  connection  with  its  own 
scientific  investigations.  An  assay,  an  the  other  hand, 
is  usually  a  fire  test  made  to  determine  the  exact  metal 
content  of  an  ore  specimen.  The  Geological  Survey 
makes  no  assays  for  private  parties. 

The  Survey  has  recently  reprinted  its  Bulletin  422, 
by  W.  F.  Ilillebrand,  entitled  "The  Analysis  of  Silicate 
and  Carbonate  Rocks."  This  is  a  revision  of  Bulletin 
305,  which  was  so  highly  valued  in  Germany  that  it 
was  there  translated  and  republished.  It  contains  a 
detailed  description  of  the  analytical  methods  employed 
in  the  laboratory  of  the  United  States  Geological  Survey 
and  represents  the  experience  gained  in  the  analysis  of 
more  than  a  thousand  igneous  rocks  alone.  These  analyses 
have  been  carried  to  a  degree  of  completeness  previously 
unknown,  by  methods  that  have  been  carefully  tested  and 
proved,  some  of  them  devised  in  the  Survey. 

A  copy  of  Bulletin  No.  422  may  lie  obtained  on 
application  to  the  Director  of  the  Geological  Survey, 
Washington,  D.  C. 

•0. 

Molybdenite  Occurs  in  Rhodesia  in  several  places,  but  so 
far  has  been  found  nowhere  in  commercial  quantities.  Re- 
cently, however,  a  deposit  which  is  believed  to  be  of  con- 
siderable size  has  been  discovered  near  the  Umfuli  River.  It 
is  now  being  explored. 
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An  examination  of  the  bituminous  sha  shales, 

of  northwestern  Colorado  was  conducted  by  the  United 
Slates  Geological  Survey  in  1913.  The  result  of  the 
examination,  necessarily  of  a  preliminary  character,  served 
to  show  that  the  Colorado  shales  are  much  more  extensive 
in  area  and  thickness  and  richer  in  oil  contenl  than  the 
bituminous  shales  of  Scotland  and  Prance,  which  have 
been  worked  continuously   for  the  las!    60  oi    70   years. 
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.More  detailed  experiments  have  b<  cted   recentlj 

by  private  individuals  with  the  result  that  a  number  of 
valuable  byproducts  have  been  discovered  through  the 
fractionating  of  the  distillate  derived  from  the  shale. 
Among  the  various  products  so  far  found  are  a  nun. 
aniline  .Ives,  ichthyol  (a  valuable  drug),  ammonium 
sulphate,  paraffin  wax.  flotation  oils,  phenol  and  gasoline; 
besides  various  mat*  rials  which  are  found  in  the  residue 
after  distillation  and  which  the  manufac- 

ture of  insulating  and   roofii  2  mat  i  ial  and  paints. 

The   Colorado   oil-shale   at  -    westward    from 

Rifle    for    a    distat  ;    mi.    and    northward    from 

De  Beque  for  20  mi.     The  town  of   De   Beque,  h 
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tiguous  to  this  place  that  the  industry  is  bein.i:  developed. 
In  recent  geologic  time  the  surface  of  the  area   in  this 

•De   Beque.   Mesa  County.   Colo. 
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Chemical  and  microscopical  examinations  of  the  shale 
show  an  intimate  mixture  of  calcite  and  fine-grained 
quartz  embedded  in  a  mass  of  vegetable  debris  consisting 
of  cells,  spores,  wood  and  pollen  grains.  A  partial  analysis 
of  the  oil-shale  gives  the  following  result:  Volatile 
36.14%,  sulphur  0.94%,  nitrogen  0.59%,  ash  (mineral 
matter)  61.85%  and  water  0.48%.  This  shale  contains 
51.8  gal.  of  oil  and  30.9  lb.  of  ammonium  sulphate  per 
ton  of  rock.  The  oil  has  a  specific  gravity  of  0.91642.  It 
is  dark  brown  to  black  in  color  and  has  a  pungent  odor. 

One  of  the  large  shale  beds  is  being  opened  on  Kimball 
Creek,  30  mi.  from  De  Beque.    This  deposit  outcrops  near 


OUTCROP    SHOWING    TURLY    SHALE."    NEAR    DE 
BEQUE,  COLO. 

the  summit  of  the  range  at  an  altitude  of  8,000  ft.  It  is 
approximately  80  ft.  in  thickness  and  is  covered  with  an 
overburden  of  about  60  ft.  of  rock  and  dirt.  The  intention 
of  the  operators  is  to  remove  the  overburden  and  extract 
the  shale  rock  in  open  quarries.  The  pillar-and-stall 
method  of  mining  will  probably  be  employed  in  working 
the  lower  shale  beds  in  cases  where  they  are  more  than 
4  ft.  thick.  Deposits  under  1  ft.  in  thickness  will  be 
worked  by  the  longwall  system.  The  company  is  con- 
structing an  aerial  tramway  to  convey  the  shale  to  the 
foot  of  the  mountain,  a  distance  of  about  Vi  mL-  where  it 
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will  be  loaded  into  motor  trucks  and  transported  to  the 
railroad  at  De  Beque;  from  which  point  it  will  be  shipped 
to  Eastern  chemical  works  for  treatment. 

The  exploitation  of  the  immense  oil-shale  deposits  of 
Colorado  opens  a  new  field  of  industry  in  the  United 
States,  and  that  business  promises  to  become  one  of  great 
importance  in  the  near  future.  As  experimental  work 
advances,  additional  byproducts  of  value  undoubtedly  will 


be  discovered.  Tests  are  being  conducted  at  De  Bequ" 
with  a  view  to  producing  oils  high  in  cresols  and  phenols, 
so  that  Western  mining  companies  may  be  supplied  with 
flotation  oils  at  low  costs.  Such  oils  have  already  been 
produced  locally,  in  quantities  sufficient  for  laboratory 
experiments,  and  the  intention  is  to  enlarge  the  plant  to 
meet  market  requirements. 


By  William  Motherwell* 

The  chronology  of  flotation  patents  has  been  fully  dealt 
with  in  T.  J.  Hoover's  book  and  credit  given  to  the  differ- 
ent inventors.  This  article  is  intended  to  deal  only  with 
the  commercial  application  of  flotation — successful  and 
otherwise.  It  is,  of  course,  difficult  for  anyone  to  make 
a  complete  list  of  working-scale  plants  all  over  the  world, 
especially  as  so  much  secrecy  has  been  observed,  so  that 
there  are  probably  many  omissions.  Any  criticism  or 
amendments  will  be  cheerfully  received,  to  the  end  that 
a  true  record  of  the  work  done  in  different  countries  may 
be  obtained. 

As  the  Murex  magnetic  is  not  strictly  a  flotation 
process,  I  have  not  included  plants  using  that  system. 
The  Cattermole  has  been  included,  as  it  was  partly  a 
granulation  and  partly  a  flotation  process.  Incidentally, 
it  is  interesting  to  note  that  the  Elmore,  Potter,  Delprat, 
Minerals  Separation,  de  Bavay,  Murex,  Horwood,  Lyster, 
Owen,  Bradford  and  Callow7  processes,  like  the  Mac- 
Arthur- Forrest  cyanide  process,  were  made  commercially 
successful  by  Britishers,  mostly  Australians,  and  the 
Maequisten  flotation  process  was  invented  by  a  Scotchman 
and  first  applied  commercially  in  the  United  States  by  a 
Scotch  mining  company,  the  Glasgow  &  Western. 

First  Application  of  Flotation 

Hoover  estimates  that  up  to  the  end  of  1913,  11,000,000 
tons  of  material  had  been  treated  by  flotation  at  Broken 
Hill  alone.  It  is  said  that  feathers  dipped  in  pitch  were 
used  to  recover  gold  as  long  ago  as  400  B.  C,  but  whether 
used  on  a  commercial  scale  history  does  not  relate,  and 
perhaps  this  was  not  exactly  a  "flotation  process."  Ac- 
cording to  the  Hoover  book  the  Everson  process  was  tried 
on  a  fairly  large  scale  (whatever  that  may  be)  at  Baker 
City,  Ore.,  in  1889,  and  also  near  Denver  in  the  same 
year. 

It  is  stated  in  a  letter  in  the  Journal  of  Apr.  14,  1906, 
that  flotation  was  successfully  used  in  treating  the  tel- 
luride  ores  of  Boulder  County,  Colo.,  about  20  years  be- 
fore that  date,  by  Albion  M.  Rouse.  The  process  seems 
to  have  resembled  the  Potter  process  in  that  acid  and  not 
oil  was  used.  I  think  this  will  be  news  to  most  of  the 
present-day  Cripple  Creek  metallurgists  who  are  strug- 
gling with  the  problem. 

In  the  Journal  of  Aug.  12,  1905,  an  interesting  fact 
is  mentioned  which  is  probably  not  generally  known.  The 
reference  is  given  in  the  bibliography  to  Hoover's  book, 
but  I  do  not  think  it  is  mentioned  in  the  book  itself. 
This  is  a  statement  that  the  old  Elmore  thick-oil  process 
had  been  experimented  with  for  the  recovery  of  diamonds 
at  the  Premier  mine  in  the  Transvaal  and  proved  so  suc- 
cessful that  a  plant  with  a  capacity  of  800  tons  per  day 
would  be  built.     Can  anyone  say  whether  it  was  success- 
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ful?     This,  of  course,   is  .1   different    process   from   the 
grease  tallies  used  at  K  imbei  ley. 

It  will  be  seen  thai   I  have  only  broughl  the  I i.-t  down 

to  the  end  of  L91  I.     The  number  oi  - pi -  thai  did 

net  wake  up  until   L915  is  so  large  thai   I  am  afraid  the 
editor  could  not  spare  the  space  to  specify   them. 


Name  :ifnl  Local  i""  "f  Mine 

1896 
Glasdir     mine,     near      I 

Merioneth,  Wales 

1898 
Glaadu     nun.-,     aeai      i 

Merioneth,  Wales.  .  .  . 

Date  Unknown* 
Boston  Cons.  Co.,  Utah,  I    -  \ 
Cape  Copper  Co.,  Namaqi 
Namaqua    Copper    Co ,    Nama- 

qualand 

Mammoth    Mining    Co.,    Utah, 

ISA 

1901 
Detroit  Copper  Co.  (?)   Morenci, 

Ariz  .  ISA. 
SyKUn  mine,  Wales. 
Si.    Da\  id's  mile,   near    Dolgelly, 

Merioneth,  Wales. 
Tywarnliaile    mine    I  dale    uncer- 
tain) Cornwall,  England. 

1902 
Santa  Barbara  mile,  Yauli,  Pern 
Alpinina  mill,  Yauli,  Pern 

1903 
Broken   Hill   Proprietary,   Broken 

Hill.  NSW   ,    \n.-tiali 
Broken    Hill    Block     14.     Br., ken 

Hill,  N.S.W  ,  Australia 

1904 
I.e  Roi  mine,   British  Columbia, 

Canada 

l.ake    View    Cnn.-i.ls,    Kalgoorlie, 

\\  estern  Australia 

1905 
Sulphide      Corporation,      Broken 

Hill.  N.S.W. ,  Australia 
Sulphide      Corporation,      Broken 

Hill  (old  milll,   Australia 
Zinc    Corporation,    Broken     Hill. 

X.  S   W  ,  Australia 
De  Bavav  Treatment  Co  .  Broken 

Hill  (1st  mill).  Australia 

1906 
Sulphide      Corporation,      Broken 

Hill,  N.S.W.  (new  mill),   Aus- 


■ 

.a  Tailings 

1',.  .. 

? 

\u.   \e.  <n 

Robeon  ( 

? 

i  'Id  Bin 

Cu 

1  u 

mi,!  i  ; 

1  'Id   El 

Cu 

1  lid    pin,,   i 

Hid  1  In 

80 
100 

Cu 

<  ii 

1  lid    1    Iniee 

(  lid    II: 

\n.  CU 

i  ild  Elmore 

Cu 

<  ild  I  In 

100 
100 

Ag,  Zn 

V   Zn 

Van  Met.i  A  Boas 
Van  Meter  A  Boss 

500 

Pli.  Zn.  Ag 

i  telpral 

? 

Ph.  Zn.  Ag 

Potter 

? 

Cu 

Au 

(  'Id  Klmore 
1.1,1  Elmori 

100 

Pb,  Zn,   \g 

(  'aM'TUiole 

300 

Ph.  Zn.    \g 

1     Separatii 

300 

Pb,  Zn.    \e 

Potter 

10  to  400 

Pb.  Zn.  Ag 

1  de  Bavav 

tralil 


Gol- 


500 


900 


Adelaide  Reduction   \\  .■ 

eolula,  Nevada,   I     S    \ 
(°l  Marion.  Kentucky.  U.S  A 
Kelly      mine        Magdalen:-.,      New 

Mexico,  U.S.A 

1907 
Zinc    Corporation.    Broken    Hill, 

N  S.W.  (2nd  mill),    lustl :■! 
Minerals  Separation.  I.t.l 

Hill.  N.S.W.,  Australia 

At    Block    10  mine.   Broken  Hill, 

Australia 

At  Block    10  miie  .    ! 

N  S.W.,  Australia 
Pinnacles  mine,  near  Broken  Hill, 

Australia 

Sulphide  Corporation  and   Miner- 
als    Separation,     Broken     Hill, 

\  S.W.  (Slime),  Australis  100 

Dolcoath    mine,    Cornwall,    Eng- 
land.. *0 
Ore     Concentration      Syndicate, 

Broken  Hill,  NSW   .  Australia        40 
Tywarnliaile      mine,      Cornwall, 
"England 40 

Date  Unknown 
Hamsley  mine,  Devonshire 

land ■>" 

Avino  mine,  Durango,  Mexico 
Caucasus  Copper  mine,  Dzansul, 

Russia 

Telemarken  mine,  Norway  '20 

Saxberget  mine,  .Sweden 

Garpcnsberg  mine,  Sweden 

Traag  mine.  Norway 

Hadclan.l  mine,   Norwa] 

Kdiiiun.lian  mine.  Rle.,1,  -,.,  « 

(llas.lir  mine,  Dolgelly,  Wall  4 

1908 
Zinc    Corporation,    Broken     Hill, 

X  S.W  ,  (thud  mill'  i 
Pinnacles     mine,     Broken 

NSW.  (third  mill).  An 
CobarGold  mines,  Cobar,  N  S  W 

Australia 

New    Ravenswood     Gold     mine 

Queensland,  Australia 
Saxberget  mine,  Sweden 
John  Moffatt,  Wolfram,  Queens 

land,  Australia 

1909 
San  Francisco  del  Oro,  Chihuahua 


Pb,  Zn,  Ag       Mini  i  J     - tii 


120 


' 

Maequl-t'   II 

z 

.  Pb, 

Ig 

Minerals  Separation 

Zi 

.  Pb, 

lg 

Mineral      - 

z. 

.  Pb, 

Ag 

Gillies 

Zi 

.  Pb, 

Vg 

Minerals    - 

Zi 

' 

1 

'     ellutli 

/. 

.  Pb, 

\g 

Minerals  Sepal  al  i  n 

u    - 

El re  \ 

Zi 

.  Pb, 

u 

Elmore  Vacuum 

Cu 

\  aeuum 

Cu 

Elmore  Vacuum 
Elmore  Vacuum 

Zi 

Cu 
,  Pb, 

V 

Klmore  Vacuum 

',  aeuutll 

\  aeuum 

c 

Cu 

Pb,  Zn 
Zn 
Cu 

'.  aeuum 
Klmore  Vacuum 

i    n  mill. 

7. 

.  Pb, 

Vg 

Klmore  Vacuum 

Zi 

,  Pb, 

Ag 

Minerals  Separation 

\  : .  < 

u 

\  aeuum 

Au.  Cu,  Zn,  Pb    Elmore  \ 
Zn.  Pb,  Ag        Mineral* 


Suliticlm 

1911 

dining  .t.   Smi 

Mullan,   1,1  (ho,    I     s    \ 

.  But'. .  Monl  , 
i    -  \ 

|     .... ,,    ||,ii 
N  S  \\ 

1912 
Kylos     Coppsi     mm. ,     N.S.W  . 
I   i 
opper  mine.  Bewell,  Chile 

Junction     Nortl n 

Hill,  \  S.W.,  Australia 

\  S  u  .  \,.  . 
Kamioka  mine,  Hida,  J 
Britannia  mine,  Howe  Bound,  H  C 

<  lanada 

Miami. 
irii 

I 

.i 
Pi  ,k    none.    x"en 
N  s  \\      Australia. 
(  .ii,  i  I  topper  < '-■  .  Sanl  i 

., 
Hewitt    mine,    Silvorton,    It     I    . 
1 

Stan. laid  none    B 

Wallaroo    Coppei     mini 

is 
'Lloyd    Coppei    mine,     Burruga, 
S  S  W  .  Vusti 

Mt    Morgan  CM  

land  .  ■■  I       ralis 

Co.,     Mullan, 
l.lah...   1     -    . 
\th,-   Mi 

ii.oiatii.ii,     Broken     Hill, 
N.S.W.,   Australia. 

...     Br.. ken    Hill. 
N.S.W.,  Ausl     lis 

i 
Seoul    Mining  Co.,  Suan,   Whang 

I 

-  I  e  It  i Hi.'     .V      Me 

\.  n   Mi  rico,  I  .s.  \   . 
1914 
Mt.    Morgan   I  lol 

I  s       \ 

I    .pper  Co.,Plui 

uion  Mine,  (II- 

I    S   \ 

Cons.  C.  Co.,  M 

I ,  U.S.A 


Cuba  Copper  i'->  .  neat  - 

.1,  Am.. 

Consohdai  Smelting 

boldt,  I    -  \ 

Morenci, 

U.SA.. 

Burro     M 

\  \1  .  I    -  < 
Burro 

N.M.,  1    S.A 

I    S  \ 

River. 
Mo     '    - 

Mo  ,  U.S.A 

I'uel.la. 


Me 


Me 


1910 
British  Broken  Hill  mine.  Brokeu 

Hill,  Australia      . 
British  Broken  Hill,   Pi. .ken  Hill. 

NSW,  Australia. 


100      Au.  Ag.  Pb.  Zn 

400  Zn.  Pb,  Ag 

Zn,  Pb,  Ag 


Elmore  Vacuum 

Mineral      - 


Sulphidi 

Broken 

iiiii.  : 


120 
600 

1,600 

Zn.    Pb,     \g 

' 

\'i 

ISO 

Pb,  Zn 

,1111 

II, .1. 

60 

Minerals   - 

80 

600 

Zn     Pb,    U- 

400 

■ 

500 

Cu 

50 

B0 

50 

• 

\g.  Pb,  z„ 

? 

400 

Cu 

? 

1 

100 

500 

-ii 

Zn.  Pb,  Ag 

H 

50 

500 

250 

200 

300 

Cu 
Zn.  Pb.  Ag 
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Cananea     Consolidated     Copper 

Co.,  Sonora,  Mexico 
Fedi  ral  Mi.imr  and  Smelting  Co., 

I    S  \ 
Gold  King  mine,  San  .Juan,  Colo., 

U.S.A       . . . 


Cu  Towne  &  Flynn 

Pb.  Zn,  Ag       Callow 
\n.   \_',  Pb        Minerals  Separation 
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WASB  l.VOTON     (  lORRESPONDENCE 

Demand  for  scientific  research  never  before  has  been 
bo  keen,  its  purposes  so  definite  or  its  results  so  satis- 
factory. That  this  is  the  opinion  of  George  Otis  .Smith, 
Director  of  the  United  States  Geological  Survey,  is  made 
very  plain  in  his  annual  report,  which  was  recently 
presented  to  Congress. 

"Science  is  regarded  as  a  necessity  rather  than  a 
luxury,"  says  Dr.  Smith.  •'This  coming  of  science  into 
its  own  as  a  large  factor  in  the  industrial  life  of  the 
nation  necessarily  is  followed  by  a  certain  reaction  of 
business  upon  science.  The  utility  of  science  has  become 
more  universally  the  test  of  its  value." 

One  of  the  features  of  the  fiscal  year  ending  June  30, 
1916,  which  is  under  review  in  the  annual  report,  is  the 
fact  that  mineral  development  is  outstripping  the  facili- 
ties of  the  geologic  branch  of  the  Survey.  Calls  on  it 
for  service  made  by  the  public  have  increased  greatly 
and  never  before  were  so  varied.  Despite  the  fact  that 
there  are  188  geologists  of  various  evades  in  the  service 
of  the  Survey,  work  of  the  most  pressing  importance, 
very  necessary  to  the  public  good,  cannol  lie  done,  as  the 
geological  force  is  working  overtime  nearly  every  day 
as  it  is. 

Director  Smith  gives  prominence  in  his  report  to  the 
elicits  being  made  by  the  Survey  to  get  before  the  public 
at  the  earliest  possible  moment  the  results  of  work  in 
the  field  and  the  significance  of  statistical  and  other  data 
which  are  gathered  by  the  bureau.  That  accuracy  has  not 
suffered  by  giving  such  data  to  the  public  while  it  is 
still  news,  rather  than  after  it  has  become  history,  is 
pointed  out  in  the  report.  Announcement  Jan.  1.  L915, 
of  the  probable  output  of  iron  ore  in  1911  missed  the 
final  figures  by  only  '.':>!»  tons.  Likewise  the  statement 
giving  the  marketed  output  of  other  minerals  was  esti 
mated  very  closely,  and  in  practically  every  case  the  final 
figures  did  not  change  results  by  more  than  1%. 
Hundreds  of  letters  have  been  received  h\  the  Survey 
indicating  that  the  mineral  industries  have  benefited 
greatly  from  this  policy  of  releasing  information  as  soon 
as  it  reaches  the  Washington  office.  There  is  new  no 
doubt  that  much  of  the  value  of  the  statistical  reports 
was  being  lost  under  the  old  policy  of  making  the  in- 
formation public  only  after  final  figures  had  been  obtained. 
In  his  report  Director  Smith  calls  attention  to  the 
delay  and  expense  occasioned  by  ".""i  of  producers  who 
fail  to  (ill  out  ami  return  the  blanks  senl  them.  In 
running  down  the  production  from  this  2%,  more  time 
is  lost  than  in  collecting  figures  from  the  other  98%. 
The  cost  of  gathering  this  information  is  also  increased 
greatly  by  this  failure  to  respond  promptly. 

In  discussing  the  determined  search  for  potash  which 
is  being  made  li\  the  Survej  under  the  disadvantages  of 
inadequate  appropriations.  Director  Smith  points  out 
that  from  the  first  it  has  been  recognized  that  the  chances 
of  immediate  success  are  small.  This  is  due  to  the  fact 
that  the  area  to  be  explored  is  large,  the  funds  available 


are  small  and  to  the  fact  that  the  surface  indications 
that  may  help  in  determining  the  most  promising  places 
for  drilling  are  only  of  the  most  general  nature.  In 
view  of  the  great  demand  for  an  adequate  supply  of 
cheap  potash  in  this  country — and  if  potash  is  to  be 
obtained  at  a  low  cost  it  must  come  from  deposits  in 
the  earth — Director  Smith  believes  that  systematic  drill- 
ing in  the  "Red  Beds''  of  the  Southwest  and  in  other 
places  where  there  is  ecological  evidence  that  potash  may 
have  been  precipitated  must  be  continued. 

What  is  characterized  by  Dr.  Smith  as  "a  notable  con- 
tribution to  geologic  literature  in  its  broadest  relations'' 
is  the  report  of  Grove  Karl  Gilbert  on  "Hydraulie- 
Mining  Debris  in  the  Sierra  Nevada,''  which  will  be 
published  by  the  Survey  during  the  coming  year. 

Director  Smith's  report  is  a  condensed  analysis  of  the 
work  done  by  the  Survey  during  the  year.  Even  the 
brief  treatment  given  the  principal  activities  of  the 
bureau    furnishes  material  for  173  printed  pages. 


Jew  Oirgy 


t©  HJasco^eipy 

The  curtailment  of  the  supply  of  raw  materials  has 
been  a  serious  problem  to  the  American  manufacturer. 
but  from  the  standpoint  of  our  future  commercial  wel- 
fare this  shortage  has  proved  a  blessing  in  disguise. 
The  high  prices  have  led  to  the  development  of  chemical 
and  other  processes  to  meet  the  shortage,  while  intensive 
prospecting  has  brought  to  light  many  commercial  de- 
posits of  minerals. 

The  bulk  of  the  supply  of  graphite  used  in  this  country 
has  been  obtained  from  the  Island  of  Ceylon,  off  the 
southern  coast  of  India,  but  this  sitpply  has  been 
seriously  curtailed  by  the  lack  of  shipping  facilities. 
The  New  York  State  Department  of  Labor  points  out 
that,  search  for  this  mineral  has  recently  brought  to 
light  the  largest  known  deposit  of  high-grade  ore  on 
this  continent.  It  is  between  Lake  George  and  Lake 
Champlain  in  the  vicinity  of  Black  Mountain.  The 
famous  mine  opened  by  the  Joseph  Dixon  Crucible  Co., 
in  1878,  is  in  this  section  and  in  the  same  geological 
horizon.  This  mine  is  still  being  operated,  but  the  new 
find  is  said  to  be  several  times  as  large  as  the  Dixon 
deposit.  The  vein  outcrops  for  nearly  a  mile  witb  a 
thickness  of  50  ft.  The  graphite  content  indicates  a 
variation  of  (i  to  10%  of  the  large  flake  variety  desired 
by  the  manufacturers  of  crucibles,  while  a  6-ft.  layer  in 
the  deposit  assays  over  159,  of  the  same  high-grade 
graphite. 

For  the  purpose  of  milling  the  ore  a  100-ton  mill  unit 
has  been  erected,  which  will  be  added  to  next  year  when 
mine  operations  will  have  been  developed  sufficiently  to 
furnish  an  increased  supply  of  ore. 

The  property  is  owned  by  Hooper  Brothers,  with 
headquarters  at  Whitehall,  N.  Y.  Their  father,  William 
Hooper,  was  the  pioneer  of  the  graphite  industry  in  this 
county,  liming  erected  the  first  concentrating  plant  for 
the  treatment  of  graphite  ore  in  Ticonderoga  during 
war  times. 

The  owners,  George  H.  and  Frank  C.  Hooper,  who 
have  specialized  in  graphite  mining  and  graphite  separa- 
tion, have  in  Ibis  an  ideal  deposit  as  regards  size,  richness 
and  situation.  Their  power  plant,  when  erected,  will 
be  below  the  mine  on  the  bank  of  South  Bay,  connected 
with  Lake  Champlain  and  the  Barge  Canal. 
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SI  NOPSIS 

the    n  impling.       Various   r.r- 

amples  oj  a  >•/  oi  •/   the  error 

may  be  as  gi  i  n  though  dm 

I  !  best  sampling  is  only 
a  means  of  approximation. 

For  a  number  of  years,  while  su] 
th<  silver-gold  mines  of  the  Guanajuato  distrid  in  M 
I  was  confronted  with 

sampling  were  qoI  always  dependable.  I1  was  usually 
found  that  when  mining  of  any  particular  portion  of  the 

developed  orebody  began,  the  gra  le  o'  the  broke 'e  was 

lower  than  that  expected  ami  shown  to  exist  accord 
the  sampling-  record. 

As  the  development  of  the  mine  progn  usual 

drifts,  raise-,  winzes,  etc.,  these  heading  were  sampled 
by  the  mine  engineer.  Tin'  method  usuallj  followed  was 
that  of  takhij  rats  across  the  roof  of  the  drifts  at  regular 
intervals,  usually  one  meter  apart.  This  frequently  alter- 
nated with  sampling  of  the  face  of  the  headings,  in  which 
case  two  and  somet  imes  three  cuts  taken  across  the  taw  or 
across  the  width  of  ore  exposed  in  the  face  constituted  a 
sample. 

When  the  ore  tints  blocked  out  came  to  he  mined,  the 
value  of  the  broken  ore  was  considerably  less  than  that 
calculated  from  the  sampling  records.    This  was  particu- 
larly noticeable  in  the  case  of  one  large  stope  which 
number   .f  months  formed  the  main  ore  supply  for  the 
mill.    When  ore  breaking  began  in  this  slope,  the  grai 
the  broken  ore  was  so  much  lower  than  that  expected  from 
the  previous  sampling  of  the  block  'hat  all  the  ealculal 
of  the  management  on  probable  mill   returns  were  upset 
and  a  situation  of  some  delicacy  ai  n  the  mine 

engineer  who  did  the  sampling,  the  mine  foreman  in 
charge  of  breaking  the  ore  and  the  management. 

Hill  Runs  Always  Lowek  Than   Sampling   Results 

For  a  while  it  was  believed  that  either  high-grading 
was  being  carried  on  in  a  very  extensive  manner  or  else 
the  mine  foreman  was  allowing  a  much  greater  width  of 
ground  to  be  broken  than  was  warranted  by  the  sampling 
and  thus  permitting  the  ore  to  he  diluted  with  waste  from 
the  foot  and  hanging  wall.  Special  attention  was  directed 
toward  the  elimination  of  these  defects,  and  as  often  as 
possible  the  bottom  of  the  stope  was  carefully  sampled 
over  its  entire  area  by  the  engineer.  This  stope  continued 
to  be  a  disappointment  throughout  its  life,  and  the  grade 
of  the  broken  ore  continued  lower  than  that  shown  by  the 
stope  sampling.  The  ore  was  in  the  main  low 
with  numerous  bunches  and  stringers  of  high-grade  scat- 
tered through  it.  1  have  discussed  this  matter  with  the 
superintendents  of  other  Guanajuato  mines  and  have 
found  their  experience  to  he  similar.  One  said  that  he 
always  deducted  about  30$  from  his  mine  samples  in 
order  to  eheck  the  mill  heads. 

I  believe  this  has  probably  been  the  experience  of  a 
number  of  mine  managers,  especially  those  who  are  min- 
ing  orebodies    in    which    the    mineralization    is    uneven: 

•Mining   engineer.    Cambridge.    Mass 
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th   is  that  of  tin'  drift.      I 
drift  is  ii  ft.  wide  and   ', 
at  uniform  low-grade  ore  .1   m  which  ar 
,-diaped  bunehes  of  high-grade  ore  B.  Thelow  _ 
$10  per  ion.  while  the  high 
Three  samp 
The  an 

that   :  '  lie  entire  fai 

calculation  under  Fig.  I  ».  while  th< 
ing  to  5,  an  error  in  samplii  ;  of  $]  1.92, 

Till     QUESTTOJi 

A  little  study  of 

nnre; 

in  tie  '-  work  migl  :  - 

to  this  and  believe  they  had  I 

should  have  1 n  take 

would  be  difficult 

only  ; 


PIG     l 

Area  of    face    

Area  high 

Total  length  sample 
Total  length  high 
Total  length 

Average  value  by  sample.  $43 

Error         J14.92 
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the  entire  area  of  the  face  is  cut  down — obviously  quite 
impracticable.  The  next  most  dependable  sample  would 
be  one  of  the  muck  broken  down  by  a  round  of  holes  cover- 
ing the  entire  face.  A  careful  sample  of  the  muck  should 
be  more  reliable  than  any  ordinary  cut  sample.  I  think, 
as  a  general  rule,  where  both  muck  samples  and  cut 
samples  are  taken,  more  reliance  is  "likely  to  be  placed, 
unjustly,  on  the  cut  sample. 

Fig.  2  is  another  example  illustrating  the  same  idea. 
Here  the  shaded  portion  is  high-grade  ore  running  $100 
per  ton,  while  the  light  area  A  is  ore  of  $10  grade.  In  this 
case  the  actual 
average  value  of  Y 
the  face  is  $47.10 
while  the  sample  '  ■ 
gives  $51.25,  an  : 
error  of  $4.15,  or  : 
8.8%.  From  a 
casual  inspection 
of  Fig.  2  the 
sampling  looks 
quite  fair  and 
representative. 
The  ultimate  de- 
gree of  accuracy 
obtained  in  sam- 
pling along  a 
d  rift  in  this 
manner  depends 
upon  the  law  of 
averages;  some 
samples  will  be 
too  high,  others 
too  low.  There 
is  a  probability  that  the  sampler  will  oversample  rather 
than  undersample.  The  psychological  process  by  which 
this  comes  about  is  somewhat  as  follows: 

The  sampler  knows  that  he  is  liable  to  err  on  the  high 
side  and  must  take  precautions  against  it.  In  most  eases 
the  barren  or  low-grade  ore  is  harder  and  more  difficult  to 
cut  than  the  richer  portion.  In  his  zeal  not  to  slight  the 
low-grade,  considerable  time  and  muscle  are  expended  in 
cutting  this  part  of  the  sample.  In  fact,  by  the  time  he 
has  broken  off  what  is  really  a  fair  proportion  of  it,  he  has 
expended  so  much  time  and  force  that  he  unconsciously 
believes  he  must  have  taken  too  much.  In  an  effort  to  be 
fair  he  will  probably  add  a  little  more  of  the  better  ore 
and  salt  the  sample. 

All  hands,  including  the  engineer,  about  a  mine  are  glad 
when  there  is  good  ore  on  hand.  If  the  development  faces 
are  running  well,  the  whole  atmosphere  around  the  prop- 
erty is  more  cheerful.  The  tension  slackens  a  bit,  and 
good  fellowship  increases.  The  mine  foreman  coming  off 
shift  drops  into  the  office  and  in  an  unobtrusive  manner 
glances  over  the  assay  sheet  for  the  day.  If  the  faces  of 
his  headings  are  sampling  well  up,  he  closes  the  book  with 
a  grin. 

Is  it  much  to  be  wondered  at,  then,  that  the  mine 
sampler,  while  aiming  to  be  careful  and  conservative  in 
his  work,  also  wants  to  do  the  fair  thing  by  the  ore  and 
unconsciously  believes  that  his  very  precautions  against 
too  high  results  may  cause  his  samples  to  run  lower  than 
they  should  and  is  influenced  thereby?  Apart  from  all 
this  is  the  ease  where  the  sampler  actually  is  careless,  and 
then  in  the  majority  of  cases  his  samples  will  be  too  high 


FIG.  2 

Total  area  of  face 42  sq.ft. 

Area  of  high-grade   ore    17.3  sq.ft. 

Area  of  low-grade  ore    24.7  sq.ft. 

Average  grade  of  ore  in  face,  $47.10. 

Total  length  of  sample  cut 18  ft. 

Length  of  high-grade    cut    S.25  ft. 

Length  of  low-grade   cut    9.75  ft. 

Average  grade  bv  sample,  $51.25. 

Error    +    $4.15    =    8.83 


because  it  is  easier  to  break  the  good  ore  and  because  pieces 
of  soft  friable  high-grade  will  slough  off  the  face  into  the 
sample  while  the  harder  ore  is  being  cut. 

Examples  of  Errors  in  Sampling 

Fig.  3  represents  an  underhand  stope  a-d.  This  is 
supposed  to  consist  of  uniform  low-grade  ore  A  with 
occasional  masses  of  higher-grade  ore  B  scattered  through 
it.  Let  this  stope  as  it  is  mined  down  be  sampled  along 
the  lines  Slf  S2,  S3  and  S4.  Let  $100  per  ton  be  the  grade 
of  the  masses  of  high-grade,  and  $10  per  ton  be  the 
uniform  grade  of  the  balance  of  the  ore.  If  the  stope  is 
2  units  wide,  6  units  long  and  6.5  units  in  depth,  while 
the  volume  of  each  of  the  high-grade  bodies  is  1,  then  the 

average  value  of 

T| — 5]    | —  — i      the    ore    in    the 

stope  is  $14.62. 
But  the  sampl- 
ing along  the 
lines  S^-S^  gives 
a  total  area  of 
sample  of  48 
square  units,  of 
which  4  are 
high-grade  ore. 
T  Ii  e  average, 
then,  according 
to  the  sampling 
is  $17.50 ;  an 
error  of  $2.88,  or 
19.7%.  Had  the 
small  masses 
n!'  high-grade  ore 
been  increased 
by  the  small  volumes  C,  as  shown  in  Fig.  -1.  and  the  sam- 
pling lines  remained  the  same,  the  sampling  results  would 
have  been  correct,  for  in  the  latter  case  the  volume  of  high- 
grade  ore  is  increased  to  6.5  cubic  units  without  increasing 
the  area  of  high-grade  in  the  samples,  and  the  following 
necessary  ratio  is  found  to  exist  : 
Area  of  high-grade  sampled  =    volume  of  high-grade 

total  area  of  samples  total  volume  of  orebody 

The  conclusion  that  I  draw  from  this  is  that  in  dealing 
with  orebodies  that  are  not  homogeneous  in  character  and 

where     the     ore 
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FIG.    3 
Volume  of  stope  =  6.5   X   6   X   2 

—  78  cu. units 

Volume  of  high-grade  =     4  cu. units 

Volume  of  low-grade  =  74  cu. units 

Average  value  of  ore  in  stope,   $14.62. 

Area  of  samples  6X2X4 

=  48  sq. units 
Area   of  high-grade  sampled      4  sq. units 
Area   of  low-grade  sampled.    44  sq. units 
Average  value  by  samples.  $17.50. 
Error    +    $2.SS    =    19.7%. 
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contains  irregu- 
lar masses  of 
distinctly  higher 
grade  ore,  it  is 
difficult  to  get 
reliable  samples 
by  taking  cuts 
over  the  surface 
of  the  body.  The 
reason  that  the 
ore  represents  a 
volume,  while 
t  h  e  sampling 
represents  a  sur- 
face only ;  one  a 
figure  of  three  dimensions,  the  other  of  only  two.  In 
order  to  sample  correctly  such  a  body,  the  proportion 
previously  indicated  must  hold  true,  and  this  is  obviously 
difficult  of  attainment.  The  more  frequently  cuts  are 
taken,  the  better  they  represent  the  actual  value  of  the  ore. 


FIG.  4 
Volume  of  stope  =  78  cu. units 

Volume  of  high-grade  B  +  C, 

6.5  cu. units 

Volume    of   low-grade 71.5  cu. units 

Average  value  of  ore  in  stope,  $17.50. 
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Another  example  o!   a   stope  in  which  the  broken  ore  i      I  ranee  the  idea  is  making  head* 

would  consistently  show  lower  values  than  the  sampling  Limoges  a  Keller  furnace  has  been  installed  capi 

is  one  in  which,  beginning  at  the  top  with  a  certain  grade  smelting  down  30  tons  of  iron  turnings  and  othei 

ni'  ore,  the  grade  continually  decreases  as   the  stope   is  crap  pei  day,  and  producing  25  tons  of  high-pria 

worked  down.     In  this  case,  if  the  sampling  of  the  tl ■  metal,  in  conjunction  with  dephosphoration  or  withoul  it, 

where  the  stope  is  begun  shows  a  certain  value,  the  firsl  or  turning  oul  ordinar)  cast  iron  of  high  quality  when  the 

lot  of  ore  broken  will  give  lower  returns  than  the  sampling  curreni      obtainable                 rati       I    •        •  .  •  occupies 

because  h  is  a  mixture  of  the  higher-grade  ore  from  the  a  rerj  sma                  the  tramway  depot  and  requires  little 

plane  of  the  samples  and  lower-grade  from  the  bottom  of  attendance  owing  to  the  provisii                     labor-aaving 

the  cut  removed  from  the  stope.  appliances.    The  curreni  in                             mitted  from 

:■:  a   hydraulic   power  station   to   I.  - 

So^jtUh  Af^Hcaim  Maraeirsd  w1""  ''"' '  down  '"  '"■ "hI  tllr" 

Tr»~__si     _*•_       •       n/TMne  '"  HO  volts  to  suil  the  voltage  of  the  furnace.    Thi 

^  sumption  "i  curreni  is  aboul  ,00  to  800  kw.-hr.  per  n 

The  annual    report   of  the   Department   of   Mines  and  ti I  metal  produced.     The  firsl  heat  would,  it  i 

Industries   for   1915  contains  the   following  information  sumed,  have  to  -tan  ion  alter  the 

relative  to  the  production  of  the  several  minerals  given  peak  load  is  passed  at  the  power  station 
lor  1914  and  11)15: 

Gol/r„:duct  ..Zo*.       iwU.o  Hew  So^atlh  Wales  Copper 

Silver,  oi.  890.781  966.176  A.,»«,«,** 

Diamonds,  carats  2.801.016  103.385  OTUlttpMUt 

Coal,  tons 8.477.923  8.281.324 

cottons  6.493  ^7.279         The  copper  production  of  N'ew  South  Wales  for  1915 

Copper,  tons  29.325  2M69       Wflg    x :,  | ,,,.,  |    ilt    £234,-137,   a  01    that 

Tin   tons  3.429  3,441 

Asbestos,  tons  i.i9o  2.138  0f  i u i  i  and  the  smallesl  ii'i ii in  recorded  Bince  1896. 

MaTin'si'tVl't'ons...  572  627  '      Of  thi-  |  inn  I  net  ic  >ii .  the  mines  of  the  Cobar  d 

\"Xt'">U""  ll"  '»°  - 1 1 1 « ! ■                            'art,  with  a  ra 

zinc' tone  3"  ^      .^   £116,460  for  the  previous  vear.     The  Cadia 

Corundum,  tons  "  °2 

Nickel,  tons  j     Copper  plant  pi  0  tons  oi  copper  matte  valued  a) 

konapyrites',to'nB  545        £16,011,    01  of    £24,848    from    the    1914     !• 

r-X''"'.^"''"  ««     The  Grafton  mine  at  Cangai  shows  a  slight  ii 

^!i;Zlfm'Jh' '"r'"'",n-  *°i.m  fcJos      1914,   the   yield   hem.'    161.32    tons  of   matte   valued   al 

fcj.m?'*°nf 66'425  68'«3      £6,488.    The  Mouramba  Copper  Mines,  Ltd., 

I'lint,  tons.  -  n"in 

Gypsum, tons  '■'*'  smelted    is. .",00   tons  of  ore  and   obta 1    6l 

The  total  value  of  these  products  in  1914  was  E45,366,-  ,,,.,;„.,.  value(]  al 

224,  while  the  1915  production  was  valued  al  £43,531,009.  ;Mli     ;  :lll,l  Smelting  Co.  of  Australia,  Ltd.,  the 

The  greatest  single  increase  was  in  gold,  in  which  £2,974,-  production   included   20,73 

S65  was  recorded.     The  chief  decrease  was  in  diamond-,  portion    of    which    was   obtained    from    imported    blister 

I        where  £5,087,38  1  was  recorded. 
A  report  on  the  asbestos  industi  ied,  as  the 

:i;""'-!  "'  asbest°S  !?  rDCreaSed  aS  5l ^   "'  Lead-Coated  Steel  Sheets 

stanttal  increase  m  output.  »<f«c<B»v^u    ^** 

A  total  of  299,673  men  were  employed  in  the  mining  Ti    L,,,,iir    ,  ,.    ,,    Canada,  Ltd.,    ii\    erst,  N     - 

and  metallurgical  industry  during  1915.    Of  these  29.60-1      ,,,,.,._      ,         _     ets    ,,,:l,,.,|    „,,|,    |e(  tically 

were  white,  4,311  Asiatic  and  265,758  natives.  a|    ironwork. 

In   gold    mining   the   tendency    hi 
higher  stamp  duty  and  work  a  slight! 

On  the  Witwatersrand   a   duti    of  9.335  tons  per  Tne  |_,.,|,,,,,.  ,■,,.  informs 

was  employed,  while   in   the  Transvaal   9.156   was   used  I,  na8j  h< 

Waste  t.i  tlie  extent  el'  9.36^   was  sorted  out.   T  1|tj,,n  tna1 

,.,],„.  of  ore  worked   was  26.319s.    ($<  „    or  plaster  to  any  thickness  without  fla 

working  costs  were  17s.  6d.  ($4.26),  leaving  a  profit  pe  ,,  previously  I n 

ton  of  8s.  9d.  ($2.1  I ).  sited  withoul 

X  ,  i  ;,,  to  make  il  of  little  value  commercial!        I 

Operatog  EHecftrac  Steel  thisdifficuUy 

Furnaces 

A  writer  in  a  recent  issu '  UEcho  des  Mines  et  d<  ^ _  y  |b  ];, 

mtallurqie  suggests  the  installation  ol  electrn    furnace  ■ 

in  towns  in  order  to  uti!  trie  units  lyii 

Ihc.Iiwm^tat ' 

Trades  Review    iSto     10        l!;      He  saw  the  first  installa-     ^     .  .,,„..   with    ,, 

Hon  of  this  kind  eight  years  ago  in  a  suburb  of     ,-,  Junction  of  the 

Turin.     There  were  two  smi       5  o  furnaces  ol    100     v  ■ 

!  i,    each    and  two  of   1,000  hp.  each,  both  taking  Department 

I      cavii,    <i»'^  south  Wales,  foi    Ihi 

current  direct  t-  rn  supply. 
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A  new  feature  in  the  construction  of  steel  bunks  is  the 
device  here  shown  (from  Excavating  Engineer  for  Octo- 
ber, 1916),  which  illustrates  a  boltless  locking  device,  on 
the  Tiger  steel  hunk.  The  corner  of  the  bunk,  shown  in 
detail,  is  a  view  taken  from  the  side.  The  angle  side  rail 
is  notched  near  the  end  of  the  rail.  This  engages  with 
a  flange  riveted  to  the  angle 
which  forms  the  upright  of 
the  frame.  A  swinging  lug, 
which  is  shown  immediately 
above  these  two  parts,  is 
brought  down  to  rest  on  the 
upper  surface  of  the  side 
angle,  thus  making  firm 
joint  between  the  slotted 
part  of  the  angle  and  the 
flange  on  the  upright  piece. 
It  is  a  perfectly  rigid  piece 
and  requires  no  tools  to 
complete  the  operation, 
which  consists  in  simply 
slipping  the  angle  side  rail 
over  the  flange,  and  hammering  the  lug  into  place. 
This  device  is  offered  for  the  convenience  of  those  who 
require  a  sanitary  portable  hunk.  The  Tiger  steel  bunk, 
when  completely  set  up,  presents  the  appearance  here 
illustrated. 

The  steel  bunk  has  made  a  place  for  itself  in  modern 
camp  equipment.     It  is  much  more  sanitary  and  durable 


KNOCKDOWN     FEATURE 
OF    BUNK 


A    SANITARY    BUNK 

than  the  old-style  wooden  hunk  or  wooden  cot.  Tin:'  wire- 
link  fabric,  with  the  helical  springs,  makes  a  comfortable 
bed,  and  in  these  times,  when  the  question  of  securing 
satisfactory  labor  is  so  important,  a  good  bed  under  sani- 
tary conditions  has  much  to  do  with  assuring  a  satis- 
factory final  result. 

Tiger  steel  bunks  are  made  by   Baggard  &  Marcusson 
Co.,  1113  West  37th  St..  Chicago.  111.  " 


Severe  Tadlal  G©K&dlI(ti®ias 

\'<\  Charles  S.  Bo  lrdman* 

The  Alaska  Treadwell  Gold  Mining  Co.,  at  Treadwell, 
Alaska,  found  early  in  the  year  1014  that  it  was  neces- 
sary to  construct  a  new  intake  and  pumping  plant.  This 
new  central  pumping  plant,  situated  at  its  dock  face  in  the 
tidewaters  of  the  Gastineau  Channel,  was  to  be  built 
on  sand  and  gravel  foundation  over  which  there  was  but 
a  few  feet  of  water  at  extreme  low  tide.  The  pump  sta- 
tion. 8  ft.  by  1SI  ft.  6  in.  inside  dimensions,  was  to  be 
constructed  30  ft.  in  height  above  a  concrete  base  or 
floor  to  protect  pumps,  shaft,  etc..  from  the  action  of  the 


of  Piles--' 
Section  on  Line  L-M 


PLAN   AND   ELEVATION  OF  PUMPHOUSE   FOUNDATIONS 

tide,  which  has  a  range  at  this  point  of  about  26  ft.  It 
was  to  contain  three  horizontal  centrifugal  pumps,  hav- 
ing a  capacity  of  2,800  gal.  per  min..  working  under  a 
head  of  125  ft.  These  pumps  were  to  be  electrically  driven 
and  set  on  the  floor  of  the  pumphouse  5  ft.  above  high  tide. 
They  were  required  to  furnish  circulating  water  tor  con- 
densing purposes,  and  suction  pipes  were  to  extend  out- 
side of  the  pumphouse  below  mean  low  tide. 

After  considerable  study  on  the  possible  methods  of 
construction  for  a  pumphouse  in  such  an  exposed  situa- 
tion ami  subjected  to  such  a  high  range  of  tide,  it  was 
decided  to  attempt  the  use  of  steel  sheet  piling.  Accord- 
ingly an  order  was  placed  with  the  Lackawanna  Steel  Co.. 
of  Buffalo,  X.  Y..  on  plans  drawn  for  its  protected  steel 
sheet  piling. 

To  accomplish  this,  65  tons  14x%-in.  arch-web  steel 
sheet  piling  was  ordered. 


'Engineer.    Lacka 


Steel   Co.,   Buffalo.    N.   Y. 
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This   piling   was   all    fabricated    before   shipment,   the 

necessary    reinforcing    rods,    special    piling,   etc.,    being 

ied  from   Buffalo.     In  carrying  ou1  the  construction 

iii  Treadwell,  il q]     departure  from  the  original  plans 

was  thai  the  <  om  ret  laced  on  the  sheel  piling 

it  was  driven  into  plai  e,  instead  oi  il  as  it  was 

t i  1-1  contemplated.    The  mi  I  hod  of  procedure  in  tin-  i  on- 

b!  n >ii  was  to  sel  up  rerticaHi  around  a  drn  ing 

the  entire   16  piles,  comprising  the  caisson,  as  shown  in 


DRIVING  THE  SHEET-PILE  FOUNDATION 

the  accompanying  illustrations.  When  thus  set  up  the 
piling  was  driven  a  shorl  distance,  driving  on  one  or 
two  bars  at  a  time,  continuing  this  driving  around  the 
perimeter  of  the  caisson  until  all  the  piles  were  driven 
to  their  final  posil 

From  the  plans  it  will  he  seen  that  while  this  is  a 
small  pumphouse,  the  details  of  the  piling  and  structural 
steel  are  rather  complex.  The  piling  used  was  of  suffi- 
cient section  to  establish  the  strenj  •  pumphouse 
wall  vertically  between  the  three  sets  of  strui  I 
braves  and  concret<  floors,  and  to  enable  them  to  i 
the  extreme  water                                   tide. 

The   18   ft.  of  penetration  -        "    "  the 

rein  forced-concrete  floor  enabled    the    pumphouse   to   re- 


tain it- 

structure.     Di 
and  thi 

each  \vi 

these    ihr 

tight,  meeting  in  evi 

for  the  pump 

Co.,  San  1 

struction  itself  was  carried  nut  under  the  general  direc- 
tion -f  I'.  R.  I'.!. I 


SsilU  Water  Causes  CracK  in 
Comcrete  in*  Philippines 

The  cracking  of  reinfori  ed-cot 
eill\   p  ;i  the  Philippine  I- 

report  by  J.  I..  Harrison,  I  listricl  I 
"Bulletin"  of  the  Bureau  of  Pit 
L916  i.  abstracted  bj    /.  i:tl»;. 

The    accumulatiot  dence    of    tin-    troubli 

i  .in  i 

the  authoril ies  to 

proceeded   Brsl  on   the  assumption  thai 
wholly  chemical — stimulated  by  appreciable  quantitii 

ile  material ;  and  a  nun 
concrete  taken  I  rom  si  rui  tures  in  I  rouble  were  Bub 
to  chemical  anal;  - 

The  -anii'!.-  submitted  showed 
chlorine— and  that  indicated  the  pi 
not  much  attention  was  paid  to  th  - 
it  was  largely  used  in  the  United  S 

crete  during  setting;  hut  it  was  soon  rea 
thai    the  climatic  conditions   in   the    Philippine    Islands 
are  so  different  from  those  in  the  Unitei    SI  tl  the 

effect  of  the  -ait  could  not  lie  neglected.    The  collection 
of  analyzed  samp  two 

single  structure  show  ing  '  has 

been  found 

has  varied  considerably — from  that  high  enough  to  i 
that  beach  sand  and  sea  water  inii-t  have  been  used  in 
making  the  com  tough  to  ini 

that  either  brackish  water 

was    used    to   wel    down    fresh-wal  the 

forms  had  been  taken 

,  \     Headqui  owed 

0.01 ' ,  chlorine.  This  was  compul 
l.il',   salt  in  thi  -   ming  12.5  lb.  ol 

per  cubic  foot  of  eon. 
water. 

The  present  ine  in  the  iron  rust  indi- 

cated too  small  a  percentage  of  ferric  cl 
all  the  i n.  i 

realized  that  ferric  chlo 
o\i<h 

'■:.      High    ti 
con.ii-  or   the    indi 

out  the  Philippini 

ucture  in  which  salt  wa- 
in w! 
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are  several  such  buildings  in  good  condition.  However, 
the  concrete  in  them  is  unusually  dense,  and  it  is  thought 
that  their  success  in  withstanding  the  influence  of  the 
salt  is  due  to  the  density  of  the  concrete. 

Engineers  in  the  Philippines  have  been  accordingly  ad- 
vised that  all  use  of  salt  water  in  concrete  structures  is 
dangerous  and  that  the  use  of  beach  sand  and  beach  gravel 
should  be  permitted  only  after  thorough  washing  with 
fresh  water. 

Simple  Sl&aft  Gate  at  Juaimctiioini 
Mniaei,  Warren,  Airig,, 

At  the  Junction  shaft  of  the  Calumet  &  Arizona  Min- 
ing Co.,  Warren,  Ariz.,  a  shaft  gate  is  used  that  is  simple 
and  cheap  and  has  an  inherent  tendency  to  stay  shut 
when  it  should  be  shut  and  to  stay  open  when  it  should 
be  open. 

The  gate  consists  of  a  piece  of  IV2-  or  2-in.  pipe  on 
one  end  of  which  is  a  semi-circular  section  of  cast  iron 
pivoted  as  shown.     When  the  gate  is  closed,  the  weight 


A     SIMPLE     SHAFT     GATE 

<>f  the  pipe  has  a  greater  moment-arm  than  the  counter- 
weight and  it  naturally  stays  closed.  When  the  gate  is 
lifted  about  two-thirds  of  the  way  up,  the  center  of 
gravity  changes  so  that  the  counterweight  tends  to  keep 
on  rotating  and  after  the  pipe  passes  the  vertical  the 
moment  of  both  pipe  ami  counterweight  act  together  to 
hold  the  pipe  against  the  stop  A.  A  plate  B  is  used  on 
the  center  post  to  give  a  bearing,  and  the  iron  straps  C 
support  the  bearing  pin  and  provide  a  guide  for  the 
counterweight  so  that  the  far  end  of  the  gate  never  misses 
the  clip  D  and  falls  down.     It  is  a  clever  gate. 

How  T©  WatesrpiroofF  TTJirawfiimgs 

A  few  methods  for  waterproofing  drawings  were  noted 
by  F.  W.  Salmon,  in  Engineering  News,  Nov.  30,  191G, 
all  of  which  are  useful  and  satisfactory. 

A.  Give  the  drawing  several  light  coats  of  white  shellac 
dissolved  in  a  grain  alcohol,  letting  each  coat  dry  before 
the  next  is  applied.  Orange  shellac  and  even  wood  alcohol 
may  be  used;  but  I  much  prefer  the  "white"  or  bleached 
-hellac.  and  I  object  to  the  wood  alcohol  because  of  its 
injurious  effect  on  the  eves. 


B.  Give  the  drawings  several  light  coats  of  "Zapan" 
varnish,  which,  I  understand,  is  made  of  scrap  trimmings 
of  clear  sheet  celluloid  dissolved  in  acetone  and  is  produced 
by  several  Eastern  chemical  factories  and  firms  manufac- 
turing celluloid  articles. 

C.  When  a  heavier  protective  covering  is  desired  than 
A  or  B  will  provide,  the  drawing  may  be  made  wet  with 
the  thin  celluloid  varnish  and  pressed  down  evenly  on  a 
Eheet  of  thin  sheet  celluloid,  then  allowed  to  dry.  This 
process  gives  a  beautiful  clear  mounting  with  0.01  in.  of 
celluloid  on  the  face. 

D.  Drawings  may  be  made  waterproof  with  paraffin 
wax,  which  is  applied  hot  (melted)  with  a  flat  bristle 
brush.  The  drawing  is  then  put  between  two  sheets  of 
blotting  paper,  and  a  hot  (electric)  sad-iron  is  passed  over 
the  upper  blotter,  thus  causing  the  paraffin  to  be  distri- 
buted more  evenly  and  the  surplus  to  be  absorbed  by  the 
blotting  paper.  The  blotters  must  be  removed  before  they 
cool.  If  the  wax  is  thick  and  white  over  any  part  of  the 
drawing  or  print,  sponge  it  off  with  benzine. 

E.  Drawings  may  be  paraffined  by  dissolving  the  par- 
affin wax  in  benzine  and  then  thoroughly  painting  the 
drawing  with  this  liquid  or  passing  the  drawing  through 
a  hath  and  hanging  it  up  to  dry. 

Some  of  the  solvents  mentioned  are  very  inflammable 
and  even  explosive,  so  all  open  lights  should  lie  kept  away 
from  them.  Sometimes  they  affect  certain  people  injuri- 
ously: accordingly,  such  work  should  he  done  only  in  a 
well-ventilated  room,  with  a  fan  to  keep  fresh  air  moving. 

=ID©{tacsIhi!irs!g   IDevnce 

At  one  mine  a  man  was  dispensed  with  and  a  danger- 
ous job  eliminated  by  having  a  tool  made  to  uncouple  the 
rope   at  the   foot   of   an    incline^   says    I?.   Z.    Virgin,   in 


w 

DEVICE  AUTOMATICALLY  RELEASKS  ROPE  AT 
FOOT  OF  PLANE 

Coal  Age,  Nov.  11.  1916.  The  device  is  fastened  to 
the  rear  end  of  the  trip.  It  pulls  the  pin,  detaches  the 
rope,  and  the  trip  runs  onto  the  siding. 

The   overhead    knocker    is    placed    at    the    point   where 
the  rope  is  to  be  attached  to  the  loaded  trips  to  make 
the  return  journey  up  the  incline. 
8 

American  Lithographic  Stone — The  only  American  com- 
pany producing  lithographic  limestone  in  commercial  quanti- 
ties is  the  Kentucky  Lithograph  Stone  Co.  of  Brandenburg,  Ky. 
This  company's  quarries  are  producing  a  stone  rivaling  in 
quality  the  Baravian'  product  which  was  used  in  America 
almost  exclusively  up  to  the  outbreak  of  the  European  war. 
One  of  the  recently  developed  industries  requiring  quantities 
of  stone  is  the  manufacture  of  colored  posters  for  moving 
picture  plays,  a  business  which  has  attained  large  propor- 
tions. 
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P*alp>  Hirudlnc&ftor 

W.    DOWSETT* 


Aii  appliance  designed  to  show  a1  all  times  the  spe- 
cific gravity  of  pulp  under  agitation  in  a  Pachuca  tank 
has  been  tried  out  with  successful  results.     It   is  shown 


PULP-DILUTION    INDICATOR 


i„  the  accompanying  illustration.     .I   is  a   l-in.  iroi 
of  such  length  that  its  lower  end  can  be  submerge! 
Ft.  in  the  pulp  while  The  upper  end  is  aboul  6  in. 
the  surface.     The  pipe  is  suspended   from  the  wooden 

~~^tll    superintendent,    Dome    Mines.   Ltd..   South    Porcupine. 


/;.  which   rests  on   th(    top  of  the  tank.     At   the 
lower  end  of  the  pipe  a  2  in.  to  l-in.  reducer  ie  attai 
and  to  this,  bj   mean?  of  a  nipple,  a  flai 
across  the  opening  of  which  a  pi f  cotton  filter  cloth 

tret  hed       Another  flange  ie  then  bolted  on  to  hold  the 
cloth.    A  clamp  0  i    fixed  in  such  a  I    horn, 

iown  in  the  sketch,  is  exai  tlj  !' 
of  the  filter. 

The  air  lift  of  the  tank  is  -hut  off  for  a  few  nds, 

ami  when  the  surface  movement  has  subsided,  the  pipe 
is  adjusted  in  the  clamp  B  until  the  top  of  the  horn 
on  C  is  just  on  a  level  with  the  pulp  Burface.  The  pip 
hi  the  top  is  now  reduced  to  '  ,  in.  bj  means  of  a  plug 
and   nipple.     With  a   Bhorl    p  bber  tubing   the 

nipple  is  connected  to  a  length  of  glass  tubing  supported 
vertically  on  a  board,  the  Iown-  end  of  which  rests  on  />'. 

The  :   is  on  the  pipe  level  with  the  hon 

'  C.  At  a  point,  Bay,  2  ft.  above  C  there  is  marked  on  the 
board  a  line  designated  al  1.2;  a  poinl  l  Ft.  above  thai 
will  be  1.3,  and  bo  on.  The  these  points 

is  marked  off  in  intervals  of  ,'„  ft.  U  required,  these 
hut,  i  ni.i .  be  further  subdivided. 

,     Now,  assuming  thai  the  pulp  in  the  Pachuca  tank  ha.« 
a  specific  gravity  of  1.45,  the  clear  solution  in  the  - 
tube  will  be  forced  up  to  a  point    1.5  fl 
mark;  or   in   other  words,  a    10-ft.   column   of   pulp  at 
1. 15  specifii    gravity  will  exactly 
mini  of  water  or  solution  at  a  gravity  of  1. 

It  is  essential  thai  all  .joint-  in  the  apparal 
fectl)  tight,  for  should  slimes  leak  in  al 
pipe  near  the  bottom,  the  Bpecifii    srrai  < .  oi  the  column 
in  the  pipe  would  rise  above  1  and  a  reading  lowei 
the  tn  rded.    Should  thei 

nt  the  top  of  ti:  -  junction,  say,  oi   th< 

pipe  with  the  glass  tube,  a  low  reading  would  be  recorded, 
for  the  filter  mi  '    •"  quickly 

enough  to  n  quilibrium. 

B 

Hew  Oecfornc  Process   for  Brass 
airadl  Copper  Alloys 
G    II     Clamer,  of  the  Ajax   Metal  Co.,   Philadelphia, 
has  patented  a    pro,-    (TJ.  S.    Pat.    1.  *eP1     19, 

1916)  for  making  brass  and  copper  all 

drawn  off  into  an  electric  furnace      I 

other  alloving  metals  are  then  addi       I 

for  this  procedure  because  large  quantil    - 

melted  and  broughl  to 

the  electric   fun  ise  alloying   is  doi 

and   because  the  casting  is  accomplish 
hue.     The  ease  of  regulation 
al  or  reducing  and  the  simplicity  n 
■n,v  can  be 

■ 

ng. 
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.1  quick  analyzer 
harach  Indus- 

.  which  has  per- 


The  need  of  a  compact,  accurate 
for  carbon  dioxide  has  been  met  by  the  I 
trial  Instrument  Co.,  Pittsburgh,  Penn 
fected  the  appliance  here  described. 
By  its  use  17  to  20  determinations 
may  be  made  per  hour  by  an  inexperi- 
enced man  within  an  accuracy  of  2%. 
A  solution  of  KOH  in  water  is  used 
as  a  reagent,  and  several  hundred  de- 
terminations can  be  made  with  one 
change.  The  instrument  consists  of 
a  measuring  tube  H  (in  the  illustra- 
tion), a  glass  jar  F  containing  the 
KOH  solution  and  the  metal  connect- 
ing body  C.  Valves  at  B  and  E  regu- 
late the  flow  of  the  liquids.  A  sam- 
ple of  the  air  to  be  tested  is  taken, 
and  the  percentage  of  CO,  is  read  di- 
rectly from  the  calibrations  on  F,  after 
the  valves  have  been  closed  and  the 
CO,  subjected  to  the  action  of  the 
KOH  solution.  This  is  accomplished 
by  the  entrance  of  water  to  replace 
the  absorbed  CO,.  The  apparatus  is 
both  as  to  design  and  construction. 


Jeiraves5  JDs*@adlim®vtia!s'I 


The  Dreadnaught  drill  is  the  machine  credited  with 
breaking  all  tunnel-driving  records  when  by  its  use  the 
Rogers  Pass  Tunnel,  at  Glacier,  B.  C.  was  driven  678 
ft.  per  month,  or  nearly  22  ft.  per  clay.  It  is  claimed 
for  the  drill  that  it  combines  a  maximum  of  drilling 
power  with  a  minimum  of  weight,  and  it  is  adaptable 
to  any  type  of  excavation  from  drifting  and  stoping 
to   raising  and   sinking. 


APPARATUS  FOR 
'  !l  >,.     DETER- 
MINATION 

most   serviceable 


Mounted,  its  weight  is  140  lb.,  but  when  equipped  with 
a  spring  handle  and  used  as  a  band  drill,  the  weight 
is  83  Hi.  It  is  fitted  with  chucks  to  use  either  1%-in.  or 
lV^-in.  steel.  Hollow  steel  is  used,  delivering  either 
water  or  compressed  air  to  eject  the  rock  cuttings. 
The  drill  is  valveless  and  uses  compressed  air  expansively. 
Rotation,  as  seen  in  the  illustration,  is  accomplished 
entirely  in  the  front  head  and  is  positive  and  powerful. 
AH  of  the  chuck  end  may  be  removed  without  taking- 
down  the  drill. 

Lubrication  is  automatic,  the  lubricating  chamber 
requiring  refilling  only  two  or  three  times  per  shift.  By 
means  of  the  mounting,  the  drill  proper  may  be  quickly 
removed  from  the  feed  shell  and  slide  by  the  removal  of 
the  two  nuts  that  clamp  the  drill  in  the  yoke  immediately 
behind  the  front  head. 

The  manufacturers,  the  Denver  Rock  Drill  Manufac- 
turing Co.,  of  Denver.  Colo.,  have  just  issued  Bulletin 
D-00  describing  this  drill  in  detail. 


[©ties' 


The  amount  of  compressed  air  consumed  by  rock  drills 
ami  coal-cutting  machines  is  usually  a  rather  vaguely 
known  quantity  around  mines.  Every  miner  believes  each 
type  of  drill  requires  just  about  so  many  cubic  feet  of  free 
air  per  minute,  but  this  belief  is  likely  to  he  based  largely 
upon  claims  set  forth  by  the  manufacturers  of  the  drills 
.■mil  cutters.  It  is  in  the  power  house  that  doubts  are 
entertained  regarding  these  figures  of  air  consumption,  hut 
here  the  superintendent  is  so  far  away  from  the  consum- 
ing units  that  any  excess  over  the  calculated  demands  is 
usually  accounted  for  as  leakage  in  the  lines. 

For  a  long  time  unsuccessful  attempts  have  been  made 
to  construct  a  serviceable,  portable  device  whereby  the 
air  actually  passing  through  a  pneumatic  machine  could 
lie  measured,  but  recently  the  Denver  Rock  Drill  Manu- 
facturing Co.  placed  upon  the  market  a  meter  that 
answers   all   the   requirements  of  such   a   machine   while 
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avoiding  i1  i   ■'■  , 

ing  illustral shov  .    raeter  whosi 

ness  is  evidenl 

accurately   measui  n  .   lantitj  of  Eree  i ■  to  800 

i  ii.ii.  per  niiii..  thi 

almost  any   type  of  machine  around  a   mine.     Ii 

required  to  measu 

of  these  meters  ma  rallel. 

This  meter  is  intei  ded 
whose  air  consumption  :,  [\  js 

attached   in    ei  suitable  shorl  com  ectio        n  such 

a  manner  thai   th  the  meter  : 

entering  the  drill.     Ii   is  a  positive  displace™ 
that  is,  no  air  can  gel  through  it  without  actually  occupy-, 
ing  the  cylinder  sp  u  e      \  r  entei    i 


CLARK     COMPRESSED-AIR    METER 

connection  at  the  righl  em  .  exhausting  a1  the  lefl  end  and 
passing  on  to  the  drill.     In  i  I   Eorces  a  ■ 

full  stroke  in  alternate  directions  so  thai  the  quantity  oJ 
air  passing  per  minute  volume  of  the  cylinder 

multiplied  by  the  strokes.    The  strokes  i  tically 

recorded  by  a  simple  counter  on   the  left-hand  end,  the 
cover  being  shown  removed  in  the  illustration.     Knowing 
the  number  of  reciprocations  and  noting  the  ga 
as   well  as  temperature  of   the  air,   simple   calculations 
quickly  give  the  cubic  feel  of  free  air  per  minute. 

This  meter  will  appeal  to  ties    in 

.vhieh  air  is  furnished  to  numerous  grot    i  and 

to  company  employees  where  it  is  desii  i  ertain 

how  the  [lower   is     i  stributed.     Anoth 

usefulness  will  also  be  found  for  it  in  detecting  open  lines 
and  leaky  pipes. 

PoiPtaSsle  IPlaalir®ss.d  ft©  AftEssisaff' 
MnBa<BB  §n)bes»a&. 

Transportation  i  I   factor  in 

most  mining  operatioi  :!  at  any  new  phase  of  this  sub- 
ject is  of  interest.  The  Atbasar  mines  of  the  Spassky 
copper  company  in   Siberia  £50  mi.  from  the 

Trans-Siberian    Ry.     A    m  plant   and 

equipment  were  to  bi  transpoi  ted  to  Atbasar,  and  ii 
was  finally  decided  to  use  for  thi  a   "portable 

railway,"  somewhat   similar  in   pri  aodern 

track-laying  machine.  This  portable  railway  has  nearly 
reached  Atbasar  and  '  would  have  been  th'i  i 

now  had  it  not  been  for  dela  '       •   war. 

Some   remarks    made    ii     this    connection    by    Chairman 


i 

and  the  en 
railway  is   relaid 
by  th 

thai 

the;    »'  on  ii 

is  now  no  p 

'  diffi- 

culties of  :  under  which  we 

Atbasar  mil  ,i.  from  tin 

the  Spj 


A  BJew  Model  Hoist 

For  the  use  of  those  who  prefer  manila 
u    light   hoisting  at   I 
Co.,   ii    Broadway,  New   5 

hoist.     The  squa  i  >le  driv- 

ing engine,  automatic  lubrication,  inclosed  gearing,  drum- 
release  i  lutch  and  wo:  m-opi  rated  band  bn 
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A   NEW   Mi 

tialh 

:■',  ].  I  •■  • .    11.    L915. 

The   mam 

the  drum,  the  n 
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MILL  OP  NEW  YORK  &  HONDURAS  ROSARIO  MINING  CO.,    AT    SAN    JUANCITO.    HONDURAS 


DREDGING  A  HIGH   BANK  OF  TAILINGS  ON  BONANZA   CREEK,    YUKON    TERRITORY,     CANADA 

The  Yukon  Gold  Co.'s  No.  2  dredge,  near  Dawson,  Y.  T.,  digging  through  a  high  bank  of  tailings  deposited  by  early 
ners  on  one  of  the  Bonanza  Creek  claims — 38  Below  on  Bonanza.  Part  of  the  sluice  used  by  the  earlier  miners  maj 
noted    farther  up  on   the  hillside. 


December  9,  1916 
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Marines  harb0r  >ooking  ^^-^t^j^^JS! 


Aug.   26.    1915,   Oct.   21.  19£^D*  ™    ^^   OF   THE    MARSEILLES-R1 


tunntlwai  described  In   "E 


BARGE    ' 
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In  the  Journal  of  Nov.  11  you  publish  a  letter  written 
by  E.  Gybbon  Spilsbury  referring  to  some  remarks  that 
I  made  at  the  recent  meeting  of  the  American  Institute 
nf  Mining  Engineers  about  precipitating  copper  from 
weak  copper  solutions  by  limestone. 

It  seems  to  me  thai  Mr.  Spilsbury  misunderstood  my 
remarks,  as  I  did  not  refer  to  precipitation  by  burnt 
limestone.  As  a  matter  of  fact,  I  consider  precipitation 
of  copper  from  solutions  by  burnt  limestone  and  the. 
subsequent  utilization  of  the  precipitate  a  very  difficult 
and  almost  hopeless  problem,  and  Mr.  Spilsbury  is  cer- 
tainly to  be  congratulated  upon  having  solved  this 
problem  under  special  conditions. 

Precipitation  by  crude — that  is,  unburnt — limestone  is 
not  a  reaction  that  can  be  carried  out  as  easily  in  the 
laboratory  as  precipitation  by  lime,  but  on  a  larger  scale 
it  presents  advantages  due  to  the  more  granular  nature 
of  the  resulting  precipitate,  which,  in  my  opinion,  are 
great  enough  to  justify  the  practical  application  of  the 
process. 

While  we  were  working  here  at  Inspiration  on  this 
problem,  Dr.  L.  D.  Ricketts  told  me  that  he  had  accom- 
plished the  precipitation  of  copper  solutions  by  limestone 
utter  heating  such  solutions.  W.  D.  Thornton  told  me 
also,  I  believe,  that  he  had  had  occasion  to  use  precipita- 
tion by  limestone. 

While,  therefore,  the  principle  involved  is  not  new,  it 
is  not,  to  my  knowledge,  carried  out  anywhere  on  a 
practical  scale  except,  of  course,  by  nature,  which  has 
used  it  for  millions  of  years.  Rudolf  Gahl. 

}Iiami.  Ariz..  Nov.  22,  1916. 


Replying  to  A.  S.  Dw-ight's  criticism  of  my  notes  on 
the  St.  Louis  hearth,  I  want  to  say  that  I  did  not  fail 
to  read  his  article  carefully,  and  that  the  remarkable 
low  matte-  and  slag-fall  applies  equally  to  the  hand  hearth 
and  the  mechanical  hearth.  The  amount  of  gray  slag 
upon  which  the  matte-  and  slag-fall  depends  remains  the 
same  whether  worked  by  hand  or  mechanically. 

The  increased  direct  lead  recovery  on  the  mechanical 
hearth  is  entirely  due  to  a  reduction  in  the  flue  dust  and 
fume  produced.  The  mechanical  hearth,  by  nearly  treb- 
ling the  tonnage  with  the  same  labor,  places  it  on  a 
most  economical  basis  for  treating  lead  concentrates  con- 
taining 70%   and  over  in  metal. 

Mr.  Dwight  says  that  it  hardly  seems  just  to  compare 
the  slag-fall  in  the  two  processes.  As  a  matter  of  ex- 
perience, figures  prove  that  on  any  grades  60  to  68% 
Lb  for  the  Dwight  &  Lloyd  and  70%  for  the  mechanical 
hearth,  the  slag-fall  per  ton  of  concentrates  is  1,500  lb. 
to  500  lb.  for  the  mechanical  hearth,  and  the  matte-fall 
500  lb.  to  50  lb.  respectively.  This  is  accounted  for  by 
the  fact  that  one  ton  of  70%  concentrates  on  the  mechan- 


ical hearth  produces  584  lb.  of  gray  slag,  which  in  turn 
produces  500  lb.  of  blast-furnace  slag  containing  26  lb. 
MgO  =  5%  MgO. 

The  Dwight  &  Lloyd  mixture  must  be  reduced 
to  I.V(  l'b,  thereby  increasing  the  slag-fall  and  re- 
ducing the  percentage  of  -MgO  lower  than  is  necessary. 
Blast-furnace  slags  with  5  to  6%  MgO  are  daily  made 
from  gray  slags,  while  the  slag  from  sintered  Dwight 
&  Lloyd  material  analyzes  from  3  to  4%  MgO.  The 
double  roast  will  partly  overcome  this  big  difference  in 
slag-  and  matte-fall,  but  still  leaves  a  comfortable  bal- 
ance in   favor  of  the  mechanical  hearth. 

Mr.  Dwight  dwells  on  the  slag-fall  only — saying  noth- 
ing about  the  more  important  item  of  matte-fall.  The 
low  matte-fall  is  one  of  the  decided  advantages  of  the 
mechanical  hearth,  as  the  re-treatment  of  mattes  in  al- 
most endless  cycles  locks  up  lead  in  byproducts  and  ma- 
terially increases  the  cost. 

Leaving  the  Joplin  and  Oklahoma  high-grade  concen- 
trates (75  to  80%  Pb)  out  of  consideration,  the  per- 
centage of  high-grade  concentrates  (;<>',  and  over)  in 
southeast  Missouri  is  not  so  small  as  Mr.  Dwight  indicates. 

Notwithstanding  the  large  production  of  flotation 
concentrates,  applicable  only  to  Dwight  &  Lloyd, 
Huntington  &  Heherlein  and  other  sintering  processes, 
the  tendency  to  produce  70%  and  over  concentrates  is 
increasing  in  this  district  and  represents  nearly  three- 
quarters  in  weight  of  the  entire  output. 

It  has  occurred  to  me  that  the  mechanical  hearth  should 
have  a  place  in  the  silver-lead  districts  of  Idaho  and 
British  Columbia  on  all  concentrates  70%-  and  over  in 
lead.  While  it  is  true  that  no  tonnage  of  this  grade  is 
made  at  present,  there  is  no  reason  why  the  grade  should 
not  be  increased  to  a  considerable  percentage  of  the  out- 
put, rendering  the  mechanical  hearth  applicable  to  a 
certain  amount  of  concentrates  from  these  important  lead 
districts.  Herman  Gaklichs. 

St.  Louis,  Nov.  22,  1916. 


I  do  not  like  to  appear  to  dodge  a  fair  discussion  of  the 
relative  merits  of  the  Newnam  mechanical  .Scotch  hearth 
and  the  Dwight  &  Lloyd  process  as  applied  to  the  prelim- 
inary treatment  of  Missouri  lead  concentrates  preceding 
smelting  in  the  blast  furnace;  but  the  fact  is,  I  do  not 
wish  to  follow  up  the  subject  exactly  along  the  lines  of 
discussion  laid  down  by  Mr.  Oarlichs,  and  I  must  there- 
fore ask  him  to  pardon  me  if  I  decline  to  make  a  cate- 
gorical reply  to  the  points  brought  up  in  his  letter  of 
Nov.  22. 

My  review  of  "Lead  Smelting  Practice  in  the  United 
Slates"  in  the  Journal  of  Oct.  7,  1916,  was  intended  to  be 
purely  academic  and  as  nearly  impartial  in  spirit  as  1 
could  make  it.  all  controversial  elements  being  omitted. 
[f  1  was  compelled  to  refer  frequently  to  the  Dwight  & 
Lloyd  process,  it  was  because  it  enters  largely  into  present 
i'l.i-  lice,  but  I  hope  I  did  not  put  undue  emphasis  upon 
it.  On  the  other  hand,  my  reference  to  the  Newnam 
mechanical    hearth   and   its   future   was   intended   to    be 
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distinctly   complimentary  and   friendlj       li   has  made  a 
good  start  in  the  mi  tallurgi.  a]  world  and  will  no 
find  its  proper  pla<  e  in  due  time.     I.  for  one,  wish  it  all 
good  luck. 

Under  these  circumstances  I  do  nol  wish  to  have  the 
entire  spirit  of  my  original  article  altered  by  being  Po 

to  take  part  in  a  controversial  discussii ■  by  seeming 

td  criticize  and  belittle  a  process  thai  I  had  previously 
praised.  I  cannot  agree  with  all  of  Mr.  Garlichs'  figures; 
in  fact,  1  am  quite  sure  thai  some  of  them  will  requin 
revision,  bul  there  are  no  doubl  other  metallurgists 
familiar  with  the  facts  who  can  supply  them  with  better 
taste  than   \  can  at   this  time. 

A.s  a  matter  nl'  fact,  I  really  cannol  see  thai  then 
occasion   for  a  controversy  over  the   merits  of  thi 
processes  in  this  connection,  for  Mr.  Garlichs  admits  that 
in   treating   Missouri    concentrates   there    is   a   point    of 
economic  division  between  them,  which  point  is  found  al 
about  To'.,'   lead.     I  have  accepted  his  figure  as  probably 
correct   and   have   used    it    in   my   paper.      Each   process, 
therefore,  has  its  own  special  province  in  the  preliminary 
treatment  of  the  concentrates  before  the  final  smelting, 
and  I  cannot  see  that  there  is  am   use  in  comparing  the 
slag  fall  or  matte  fall   in  two  separate  cases   when    the 
original  material   undergoing    treatment   is  differenl    an 
the  final  smelting  is  done  by  separate  metallurgists,  cadi 
using  a  different  slag  type,  and  where  it  is  admitted  thai 
each  is  being  treated  in  the  most  economical  way. 

Any  data  that  Mr.  Garlichs  wishes  to  publish  aboul  the 
Xewnam  hearth  will,  I  am  sure,  be  welcomed  by  metallur- 
gists, and  I,  for  one,  shall  be  glad  to  contribute  to  the 
discussion,  but  1  confess  that  I  would  prefer  to  find 
myself  discussing  his  paper  on  this  particular  subject, 
rather  than  having  such  a  discussion  tacked  on  my  own 
paper,  in  which  1  distinctly  tried  to  avoid  making 
comparison-.  Aktii  i  a   S.    I  >«  tGHT. 

New  York,  Dec.   i.  L916. 


The  discussion  of  Scotch-hearth  practice  03  Herman 
Garlichs  and  Arthur  s.  Dwight,  in  the  Journal  of 
Nov.  25,  is  interesting  to  me  because  it  brings  ou1  in 
Mr  Dwight's  conclusions  the  limitations  of  the  hearth 
to  65  or  70%  concentrates  of  not  so  fine  a  mesl 
flotation  material. 

Following  this  discussion,  and  the  saving  of  the  life 
of  the  Scotch-hearth  practice  by  the  research  along  the 
lines  of  mechanical  stoking  carried  oui  by  the  Si  Louis 
Smelting  and  Refining  Co.,  a1  Collinsville,  111.,  firsl  by 
the  Moses  movable  hearth  and  mechanical  stirrei  ot 
stoker,  and  later  by  the  Xewnam  stationary  hearth. 
using  the  stoker  and  data  developed  by  Moses,  it  may 
be  of  interesl  to  uoti  the  rei  ommendations  I  made  at 
the  time  the  Moses  experiments  were  in  process,  when 
I  saw  that  future  conditions  of  treatmenl  involved 

proportion-  of  line  lead  '   50' ! 

Ph.  I  was  then  acting  as  research  metallurgist  for  the 
National  Lead  Co..  conducting  test-  at  the  Collinsville 
plant. 

The  imperfect  acti I'  Dwighi  &   Lloyd   ro 

the  sulphur  of  l'l.S  and  the  inability  to  treat  very  fine 
lead  concentrati  -  1  ot    aining   50'  hearth  re- 

action, and  the  su  ;        aim  d   in   forming 

small   hard    contact    briquettes— 1    in.    or    less    in 
section— of  lead   flue  dust,   with    any   fluxes   ad  libitum, 
led    me    to    suggest    :'  t'11'    bearth 


action.     This  would  undoubtedly    | 

of  H 

Pb;  ' : the  sulphur  with  iron  i> which  the  i  1 

'    would   ea  and    remove   it  ;    reduce   the 

in  large 
Pb( '  sublimation  would  exisl  onl)    in  small  di 
d   to  the   present   action ;  and    lastl 
so-called  "grai    slag"  suitabli 

ly  difference  would  be  thai  the  slag  would  run 
n  iron-o\ide  compound-,  thus  obviating  thi 
of  adding  the  flux  at   the  blast    fun  lci       Lime  would 
be   desirable   in   the   hearth   mixture,   as   it    1     ■ 

llphur    than     l'l.S    and    thu-    would 
defeat  the  . Ic-u  1  phu rizing  ad  desired 

If    the    health    men    will    adopt     thi-    , -,,: 

the   line   low-grade  lead   cor 
Hales  more  easily  and  rapidly  than  they  now  handh 
1  on.    ■  m.-tal   and 

"fume."     I n  ith   Mr.  Dw  ighl  tha  inical 

hearth  saved   the  life  of  the  practice  and   feel  thai 
use   of   a    contact-briquette    reaction,    followed    by    the 
desulphurizing  in  the  same  hearth  act,  will  preserve  the 
hearth   pra  I  .  ■  .  are   no   I 

obtainable.     The   hearth    will    thus   become   a    reducing 
furnace   to  approach    the   blasl 

The  method  proposed  involves  forming  a  hard-pn 
briquette  using  50-   to  200-mesh  concent  limes 

or  flue  dust,  mixing   in   ir si 

form  PeS  and  aboul   1095    pulverized  coke  as  fuel,  with 

■'.  to  •'>' !   piti  li  1 ler.     Use  a  spet 

i    5,000-lb.    pressure    per   Bquare    inch. 
briquette  a1    100     to  500     C.  and  i  ha  i  ge  as  hearth 
The  eo-i  of  briquetting  was  aboul  $1   per  ton,  including 
tilting  efficiency  would  save  that  amount, 
bul  added  to  this  :-  the  ability  to  handle  any  1 1 
irrespe  I  ade  or  finei  ■ 

The     matte     fall     of    the    blast     furnace    can     I" 

tied    by   varying  the   iron-oxide  proportion    in   the 
briquette,  w                     ally  would  be  less  than  the  amount 
theoretically  necessary  to  desulphni        PbS      I 
lion  of  thi    contact-briquette  reaction  and  their  supi 
action   under  heat   arc  well   known   to  zinc   men   In   retort 
tests.     Why   the   S      I  -       ting   and    I,'. 

did  not  avail  themselves  of  the  facts  I   never  knew,  but 
conditions  will  perhaps  - i   force  the    - 

Essex,  Mass.,  Nov.  29,  I91G.  Parker  ('.  Cho 
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leu's  vs.  Hydro- 


electhpic  Power 

In  the  Journal  oi  I 

oil-fired   boiler  installations   in    At 
The  i  iency  of  these  three  installations  i-  - 

hut   no  co- 1  en.     The   Edison 

power  plant  al    Long  -  shown  foi 

iv  that  oil-1 

than    hydro-elect  tie    mi  f<>r 

oil-fired  power  plants,  but    I  would  like  | 
.lata  for  a  plant  using  hydn 
plants  inten 

ation    of    thi  ■ 
would   requ 

and  streams  capable  of  hydr 
■ 
.  i.  ' 
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SYNOPSIS — The  ore-bearing  Yavapai  schist  is 
deeply  buried  beneath  sedimentary  strata  and  lava 
except  for  a  great  belt  exposed  by  erosion  along  the 
extent  of  the  great  Main  Fault.  The  orebodies  of 
the  district  are  great  pipes  of  which  horizontal 
sections  hare  their  main  axes  within  the  plane  of 
schistosity.  They  are  characterized  by  great  bodies 
of  gossan  capping  the  ore  whether  outcropping  on 
the  surface  where  erosion  has  exposed  the  schist, 
or  deeply  buried  by  sedimentaries.  Since  such  out- 
■  crops  could  easily  tie  detected  within  the  belt  of 
exposed  schist,  it  is  contended  that  prospecting 
within  Ilic  area  capped  by  sedimentaries  and  lava, 
which  may  hide  gossan  caps,  is  fully  as  apt  to 
result  successfully. 

No  general  geological  study  of  the  Jerome  mining 
district  lias  ever  been  published.  The  United  States 
Geological  Survey  1ms  so  far  devoted  no  attention  to  this 
section.  Since  recent  mining  developments  in  the  district 
have  been  so  important  and  have  attracted  so  much 
attention  in  the  mining  world,  the  following  report  is 
issued  in  the  hope  that  it  will  prove  timely  and  useful  to 
many  operators  beginning  new  work  in  the  vicinity.  It 
is  written  with  the  object  of  aiding  the  local  miner  ami 
prospector  rather  than  of  benefiting  the  trained  geologist. 

Historical  Geology  of  Jerome  District 

The  oldest  underlying  rock  at  Jerome  is  a  schist  which 
forms  the  body  of  the  mountain  range.  It  extends  south 
and  westerly  into  the  Bradshaw  Mountains,  where  the 
United  States  Geological  Survey  has  examined  it  and 
named  it  the  Yavapai  schist.  As  seen  on  the  geological 
map,  Fig.  1,  to  the  north  of  Jerome  this  schist  underlies 
all  the  limestones,  .sandstones,  shales  and  others  that  are 
so  prominent  in  the  landscape,  and  it  is  found  again  in 
the  bottom  of  the  Colorado  Canon.  The  only  extensive 
area  where  this  schist  outcrops  on  the  surface  is  seen  on 
the  map  extending  from  just  north  of  the  famous  United 
Verde  mine  in  a  southeasterly  direction,  bounded  on  the 
northeast  by  what  has  been  called  the  Main  Fault. 

For  illustrative  purposes  the  sequence  of  geological 
events  is  outlined  in  the  sketches  of  Fig.  3. 

The  Yavapai  schist  is  the  result  of  intense  folding  and 
altering  of  what  were  at  one  time  flat-lying  lava  beds  and 
sediments,  illustrated  by  A,  Fig.  3.  In  ancient  geological 
time  (Algonkian)  these  lava  beds  were  folded  in  very 
tight  and  almost  vertical  folds,  whose  axes  took  a  general 
northwest-southeast  direction  at  Jerome  (illustrated  by  B, 
Fig.  3). 

This  intensely  folded  schist  was  invaded  from  below  by 
iarge  diorite  dikes  ami  stocks  that  forced  their  way  up 
most  easily  along  the  planes  and  cracks  which  the  folding 
had  produced  in  Hie  beds,  as  illustrated  at  C,  Fig.  3.  As 
a  consequence  these  diorite  intrusions  also  have  a  north- 
west-southeast trend. 

This  mass  of  folded  beds  and  diorite  dikes  was  then 
subjected  to  great  pressure  and  chemical  action,  probably 
through  beini?  buried  once  or  more  under  great  masses 


♦Abstract  from  "Geological  Reconnaissance  of  Jerome 
District."  a  report  by  P.  A.  Provot,  mining  engineer,  United 
Verde  Extension  Mining  Co.,  Jerome,  Ariz. 


of  younger  rocks  and  subsequently  uncovered  by  their 
erosion.  During  this  period  chemical  changes,  heavy 
shearing,  etc.,  altered  the  beds  to  schist.  Into  the  slips 
and  minor  faults  caused  by  this  shattering,  smaller  acid 
dikes  of  quartz,  porphyry  and  trachyte  were  intruded  as 
shown  at  D,  Fig.  3,  and  following  the  planes  of  schist- 
osity, also  took  a  northwest-southeast  direction. 

It  was  probably  at  the  time  of  the  intrusion  of  the 
diorite  that  mineralization  took  place,  since  the  siliceous 
dikes  are  younger  and  frequently  cut  the  orebodies. 

The  period  of  time  during  which  events  so  far  related 
took  place  was  pre-Cambrian  and  more  definitely  placed 
as  Algonkian. 

During  the  succeeding  Cambrian  age  the  schists,  eroded 
to  a  nearly  level  surface,  were  inundated  by  sea  water. 
Sandy  sediments  were  deposited  over  the  schist  to  a  thick- 
ness varying  up  to  a  maximum  of  90  ft.,  which  formed 
the  coarse  red  sandstone  which  is  now  found  nearly  every- 
where adjacent  to  the  schist.  This  Cambrian  sandstone  is 
named  the  Tonto  sandstone^ 

During  the  following  Devonian  am1  Carboniferous  ages, 
great  beds  of  limestone  were  deposited  conformably  on 
top  of  the  sandstone,  which  in  places  reach  a  maximum 
thickness  of  850  ft.  The  Carboniferous  limestone  was 
capped  by  some  300  ft.  of  sandstone,  likewise  of  Carbon- 
iferous age.  The  condition  of  the  rock  strata  at  this  time 
is  illustrated  by  E.   Fig.  3. 

At,  the  end  of  Carboniferous  time,  the  country  south  of 
Mingus  Mountain  (Fig.  1  )  was  lifted  by  earth  movements 
gradually  clear  of  water  and  the  beds  bent  and  eroded  as 
shown  at  F,  Fig.  3. 

During  the  comparatively  recent  time  (Tertiary)  erup- 
tions of  lava,  probably  from  the  direction  of  Flagstaff, 
covered  the  whole  country  about  Jerome,  as  shown  at  67, 
Fig.  3.  Lava  was  deposited  in  successive  eruptions  ami 
hence  varies  in  variety  and  composition.  The  thickness 
of  these  lavas  today,  in  places,  is  a  maximum  of  700  ft. 

The  last  important  geological  event  was  the  great 
faulting,  shown  at  //.  Fig.  3,  which,  like  the  intrusions  of 
diorite  and  acid  dikes,  took  place  in  a  general  northwest- 
southeasterly  direction  along  the  planes  of  schistosity. 
Subsequent  erosion  of  the  surface  shown  at  /.  Fig.  3,  left 
it  in  the  shape  found  by  the  miner  today. 

Rock  Characteristics  and  Outcrops 
The  Yavapai  schist,  as  shown  in  Fig.  1,  forms  most  of 
(he  eastern  part  of  a  wide  belt  extending  from  Jerome  to 
the  Copper  Chief  mine.  One  of  the  best  schist  exposures 
can  be  seen  near  Jerome,  just  below  the  Arkansas  and 
Arizona  mine,  where  it  crosses  the  gulch  in  which 
the  Haynes  mine  is  situated.  The  schistosity,  or  lamina- 
tion, here  strikes  about  N  10°  W  with  a  dip  of  70°  from 
the  horizontal  toward  the  east.  This  dip  and  strike  per- 
sists near  Jerome,  but  in  the  Black  Hills  property  and  at 
the  Copper  Chief  mine,  the  strike  is  almost  east-west, 
owing  probably  to  original  folding  and  crumpling  in  that 
direction,  and  to  local  granite  intrusions. 

The  schist  is  a  rock  of  very  fine  texture,  frequently 
resembling  a  shale.  Its  color  varies  from  light  to  dark 
greenish  gray  with  a  bluish  tinge.  It  almost  always  has 
a  schistose,  or  slaty,  structure. 

The  diorite  is  found  showing  all  gradations  from  a 
coarsely  to  a  finely  crystalline  structure,  depending  upon 
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conditions  of  cooling  after  intrusion.     Where  sufficientlj 

i  oa  i-i'.  it  has  a  mo1 1  '<■  ■'■         riish  appea  ance,  but  whei 
texture   is   fine   and    u    ha  ucture 

through  subjection  to  shearing,  it  so  closely  resembles  the 
schisl  thai  i1  is  prai  I ii  i  ble  For  the  miner  t< 

them  apart  by  eye  alum-. 

LEGEND 
Sandstones  Eruptive  Flows 


FIG.  1.    GEOLOGICAL  MAP  OF  JEROME  MINING  DISTRICT 


North  &  South  Cross  Section 
GEOLOGICAL  SECTIONS    ALONG   LINKS  A-B    ! 


1 

cal  survey.    A  greal  d 

•  wall  of  the 

ith   mi- 

again    ii 

Gulch   and   once   n 

-liin-     ]•• 

Many   other  dikes   are  also   found   in 

the  schisl  mi. I 

the   down-throw   sidi 

i   in    Fault.     The   ai  id 
called  wa 

in     ii  in  1- 

have    had    greal    influence    in    i 
secondary  enrichments  in  I 

e  usually  l 
kled  with  snow-whil  mu<  h 

and    kaolin 

width,   usually   i 

eral   trend   as   the  diorites  and 

of  the   - 

■ 

Unitetl  Copper  ( 

- 
with  only  one  or  tv.  iwn  the 

I 

ii   Gulch  in 

nly  two 
mown  to  thi 
by  the  lower 

I 

low  the  '  ' 

I 

I 

I 


1030 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  102,  No.  24 


conglomerates  and  lava  have  no  particular  interest  to  the 
miner.  No  secondary  deposits  of  ore  of  any  importance 
have  as  yet  been  found  in  them,  and  there  is  little  likeli- 
hood of  any  being  so  found  as  the  strata  were  laid  down 
long  after  the  ore  was  in  place. 

A  study  of  the  three  large  known  orebodies  of  the  dis- 
trict— namely  the  United  Verde,  the  United  Verde  Exten- 
sion and  the  Copper  Chief — shows  that  the  crest  of  the 
orebody,  whether  exposed  on  the  surface  as  at  the  United 
Verde  or  covered  by  limestones,  as  at  the  United  Verde 
Extension,  was  constituted  by  a  large  quartz  and  gossan 
outcrop.  In  each  case  the  original  mineral,  through 
oxidation,  has  left  on  the  schist  surface  very  large  and 


it  the  original  primary  ores  are  found  still  of  very  high 
tenor,  and  these  primary  ores  show  even  to  great  depth 
numerous  zones  of  relative  barrenness  and  enrichment. 
Below  the  surface  capping,  or  gossan,  previously 
described,  the  oxidized  zone  consists  of  siliceous  sands 
containing  certain  values  in  gold  and  silver  that  in  some 
of  the  mines  are  of  considerable  economic  importance. 
Certain  associated  minerals  have  occasionally  formed  con- 
centrations in  the  oxidized  zones  so  that  occasionally 
bunches  of  secondary  lead  ores,  manganese  and  other  rarer 
metals  are  found.    These  are  of  little  importance. 

.  The  ore  seems  to  be  a  replacement  of  both  diorite  and 
schist,  perhaps  brought  about  by  the  solutions  that  accom- 


SEQUENCE   OF  GEOLOGICAL   EVENTS   SHOWN  GRAPHICALLY 


unmistakeablt  indications  of  the  great  orebodies  foi:  id 
below.  At  the  United  Verde  Extension  mine  these  sili- 
ceous croppings  happened  to  be  covered  by  Cambrian 
sandstone  and  limestones,  below  which  they  oxidized. 
Were  these  strata  removed,  however,  similar  croppings  to 
those  at  the  Copper  Chief  and  United  Verde  mines  would 
be  a1  nosed. 

All  the  large  orebodies  occur  typically  as  enormous 
pipes1  or  chimneys  of  lenticular  cross-section  measured  in 
hundreds  of  feet.  Their  form  can  best  be  vizualized  by 
corn'riring  them  to  flattened  cigarettes  standing  almost 
vertically.  A  cross-section  of  an  orebody  always  has  its 
longer  axis  paralleling  the  planes  of  schistosity  of  schist 
or  diorite  in  which  it  is  found,  and  the  dip  of  the  ore 
llso  follows  this  schistosity.  Cracks  in  the  nature  of  veins 
ofter  extend  from  the  ore  pipes  m  a  northwest  and  south- 
east direction. 

The  primary  ores  were  chaleopyrite,  bornite,  and  pyrite 
in  a  siliceous  gangue,  with  such  a  preponderance  of  the 
first  two  minerals  as  to  make  these  orebodies  probably  the 
highest-grade  large  copper-s  dphide  mines  of  the  world. 

Oxidation  in  the  upper  levels  has  extended  to  a  depth 
cf  from  150  to  400  ft.  and  here  has  producer]  a  zone  of 
enormously  enriched  ore,  the  enrichment  being  caused  by 
secondary  chalcocite  or  copper  glance.  This  zone  of  great 
enrichment  readies  in  places  a  thickness  of  200  ft.    Below 


panied  the  intrusion  of  diorite,  and  at  or  near  its  contact 
with  the  schist.  Nothing  positive  is  known  on  this  point. 
Perhaps  a  study  by  the  Government  may  throw  some  light 
on  the  origin  and  manner  of  ore  deposition.  Without 
further  data  speculation  on  the  subject  is  idle. 

District  Faulting  and  Principal  Faults 

Two  periods  of  faulting  are  recognized  in  the  district. 
which  are  separated  by  ages  of  geologic  time. 

The  first  faulting,  occuring  during  pre-Cambrian  time. 
faulted  the  schists,  diorites  and  inclosed  orebodies.  but 
not  the  overlying  sedimentary  strata  and  lavas.  These 
old  faults  were  of  relatively  small  displacement,  rarely 
having  a  throw  of  over  100  ft.  Their  course  is  usually 
cast  and  west  or  north  and  south,  and  they  no  doubt 
provided  pathways  for  some  of  the  acid  dikes. 

The  important  faulting  took  place  during  compara- 
tively modern  time — post-Tertiary — and  caused  tremen- 
dous displacement,  the  throw  at  one  place  having  been 
accurately  determined  as  1,600  ft.  These  faults  occurred 
after  all  the  strata  were  laid  down  and  cut  them  all. 

The  principal  fault  has  been  called  the  Main  Fault,  and 
is  locally  known  as  the  "lower  contact."  As  shown  by  the 
map.  Fig.  1,  this  extends  beyond  First  View  to  the  north 
and  beyond  the  Copper  Chief  mine  to  the  south.  While  its 
strike  varies  slightly,   it  approximates   X  40°    W   for   its 
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w  hole  course.     Its  throw  al  Jerome  is   1,600  i't.,  and  all 
the  country    to  the  easl    has  dropped   Eor  thai   disti 
The  dip  of   the   fault    seems  to   i  lerably.     At 

Jerome  it  is  prob  65  below  the  horizonal,  and  it 
-(■mis  tn  get  steeper  with  depth. 

On  the  surface  this  faull  is  easih   traced  by  follow 
the  line  of  contact  between  the  lavas  and  limestones  with 
the  schist  belt.     Underground  the  fault  shows  as  a  1 
shattered  zone  from  80  to  200  Ft.  wide. 

Two  other  large  faults  have  bet  □  t led  by  the  writer, 

the  Smith  Eaynes  Faull  and  the  North  Eaynes  Fault. 
The  former  faull  is  seen  on  the  map,  Fig.  I.  extending 
from  the  summit  between  Mingus  and  Wdodshute  Moun- 
tains to  tin  intersection  with  tin;  North  Eaynes  I 
All  the  country  to  the  west  of  the  fault  has  dropped  about 
350  ft.  in  two  steps. 

The  North  Haynes  Fault  tuns  almost  east  and  west 
through  1  i.'i\  i it-.-  Gulch,  starting  at  the  Main  I 
of  the  United  Verde  "glory  hole,"  IK  passing  just  below 
the  railway  station  and  continuing  up  the  first  gulch  just 
north  of  the  Eaynes  shaft.  The  country  north  of  this 
fault  has  dropped  from  300  to  400  ft.  below  the  countrj  to 
the  south. 

SUMMAEI     FOB    I'l;  LOTH    LL    M  l\l\<: 

The  orebearing  complex  underlies   the   sedii 

and  therefore  the  ground  under  the  limesl 

is  good  prospecting  country — perhaps  better  than  where 
the  schist  has   no  capping,  for  the  limestone  maj 
gossan  croppings  that  would  otherwise  show  on  the  sur- 
face.     Seeking  for  the   cropping 
hundreds  of  feet  of  limestone  is,  ot  course,  rather  blind 
prospecting,  but  the  history  of  thi    I  irde  Exten- 

sion find  under  such  circumstances  wil]  do  doubt  stimi 
prospect  in-'. 

For  the  operator  and  underground  man  the  impoi 
fact  to  bear  in  mind  aboui  thi  he  strike  of 

shistosity  planes  at  Jeromi  is  about  N  10  to  20  W,  and 
the  dip  about  70°  to  the  east  from  the  horizontal.  All 
prospecting  should  thi  iossible 

by  running  long  drifts  along  the  strike  of  the  schists,  and 
numerous  crosscuts  run  from  them  at  right  angles.  Acid 
dikes  encountered  underground  should  be  followed,  as 
they  have  been  found  in  practice  to  lead  t 'el  ■ 
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ISffirtes3  'llhe  Fedleirsill  SSsiiaJrS. 

The  recent  actions  of  the  Federal  Reserve  Bank  are 
considered  by  some  thoughtful  persons  to  be  momentous, 
to  mark  a  new  development  in  American  finance,  and 
there  is  good  reason  to  concur  with  that  opinion.  Here- 
tofore American  finance  has  been  of  the  happy-go-lucky 
order.  Bankers  have  acted  individually  and  done  as  they 
would.  Excesses  have  been  committed,  the  natural  con- 
sequences have  ensued,  business  has  paid  the  penalty  and 
when  banking  has  been  manifestly  sick — and  not  until 
then — the  doctors,  alias  the  more  conservative  financiers, 
have  been  called  in  to  effect  a  cure.  The  policy  of  the 
Federal  Reserve  Board — and  in  exercising  this  it  is  pos- 
sibly exceeding  what  was  contemplated  by  its  creators — 
is  obviously  to  prevent  illness.  That  there  should  now  be 
such  a  power  acting  for  the  collective  interest  of  all  the 
people,  without  fear  or  favor  of  any  group,  is  the  new 
and  wonderful  thing  in   our  financial  history. 

The  recent  warnings  of  the  Federal  Reserve  Board  have 
been  but  imperfectly  understood,  but  the  ensuing  events. 
which  happened  with  dramatic  promptness,  did  much  to 
clarify  them. 

The  great  accumulation  of  gold  in  the  United  State-. 
the  inflation  arising  from  it.  has  been  recently  more  and 
more  the  subject  of  discussion.  Alarm  over  the  prospect 
has  been  freely  expressed.  The  public  was  therefore 
rather  startled  to  hear  a  few  weeks  ago  that  the  Federal 
Reserve  Board  did  not  see  necessarily  in  this  any  ground 
for  alarm.  The  public  generally  overlooked  the  proviso 
accompanying  this  assurance,  which  was  to  the  effect  that 
there  was  no  ground  for  alarm  if  the  situation  were  prop- 
erly handled,  and  by  proper  handling  was  signified  the 
impounding  of  the  gold.  The  coolness  of  the  Board  re- 
flected its  plain  intimation  that  it  intended  to  see  to  it 
that  a  good  deal  of  the  gold  should  be  impounded,  by 
obtaining  legislation,  if  necessary,  requiring  the  banks  to 
pay  in  next  spring  what  is  not  due  by  present  law  until 
next  fall. 

The  next  step  of  the  Board  was  the  issuance  of  a  note 
of  warning  against  the  floating  of  British  treasury  hills 

a ng  our  bankers.     Again  this  was  misunderstood.     It 

did  not  mean  to  cast  any  aspersion  upon  British  credit, 
nor  did  it  mean  that  American  investors  should  not  sub- 
sciilie  to  foreign  loans.  It,  meant  simply  that  American 
banks  should  not  tie  up  their  funds  in  hills  of  apparently 
short-time  which  might,  however,  prove  easily  to  be  long- 
Rather  should  surplus  funds  be  kept  surely  liquid 
fur  the  commercial  uses  of  this  country.  The  proposed 
issue  of  British  treasury  bills  was  promptly  withdrawn, 
in  spite  of  the  prognostications  of  some  powerful  bankers 
that  it  would  mean  a  curtailment  of  foreign  buying  of  our 
commodities,  and  the  selling  of  American  securities,  etc. 

The  next  dramatic  events  were  a  poor  bank  statement 
last  Saturday  and  a  rise  in  the  rate  for  call  money  to  15'  < 
last  Monday.  For  many  months  the  call  money  rate  had 
been  about  2%  and  the  common  theory  was  that  money 
hail  been  plentiful,  was  plentiful  and  would  continue  to 


be  plentiful.  The  first  part  of  this  theory  was  correct, 
the  second  was  incorrect,  the  third  is  still  veiled  in  the 
mystery  of  the  future.  In  fact  the  situation  has  been 
tightening.  We  look  back  upon  recent  bank  statements 
and  see  it.  But  we  did  not  see  it  when  they  were  current. 
The  Federal  Reserve  Board  is  making  it  its  business  to 
see  such  things  and  remind  us  of  them.  Hence  its  warn- 
ing about  the  British  treasury  bills. 

But  why  this  talk  of  dearer  money?  We  were  all 
under  the  impression  that  the  United  States  had  been 
making  more  than  it  knew  what  to  do  with.  What  has 
become  of  it?  Well,  we  have  tied  up  large  parts  of  our 
liquid  resources  in  foreign  loans  and  in  the  erection  of 
new  plants  at  home.  A  vast  sum  of  money  is  absorbed  in 
Wall  St.  speculation.  Present  conditions  require  far 
more  money  for  carrying  on  commercial  business  than 
ordinarily.  We  must  not  delude  ourselves  with  the  idea 
that  great  profits  and  high  juices  spell  security.  In  is;;', 
prices  were  very  high  hut  there  was  a  panic.  In  the  early 
part  of  1907  prices  were  high  and  profits  were  large.  The 
first  signals  of  danger  in  1907  were  little  spasms  of  tight 
money,  disappearing  and  recurring,  each  time  a  little 
worse.  Commonly  these  are  dismissed  as  trifling  "flur- 
ries," just  as  the  man  who  is  getting  sick  ignores  pre- 
monitory headaches.  Last  July  there  was  some  tighten- 
ing of  money.  It  recurs  about  five  months  later.  This 
does  not  mean  that  we  are  going  to  be  sick,  but  the  Fed- 
eral Reserve  Board  warns  us  that  we  may  be  if  we  do  not 
take  care  of  ourselves. 

Tlhns  n©  H©£  ^  WnM  Csrt 

The  Engineering  and  Mining  Journal  does  not  advertise 
mining  stocks  or  promotions,  but  we  have  broken  our 
rule,  and  are  not  only  advertising  a  mining  promotion, 
but  are  doing  it  in  our  editorial  pages.  Moreover,  the 
"interests'' — these  particular  "interests" — have  got  us.  We 
are  ready  to  do  anything  they  want  us  to  do.  We  are  not 
ashamed  of  it.  "Belgian  Kiddies,  Ltd."  is  organized  un- 
der the  laws  of  humanity.  The  promoters  do  not  say  any- 
thing about  the  stock  quadrupling  in  value  during  the 
next  month  or  two,  and  they  state  specifically  that  it  will 
never  pay  any  dividends.  As  to  the  latter,  we  are  not  so 
sine  as  they  are.  We  think  it  will  pay  big  dividends  in 
friendliness  and  in  the  satisfaction  that  every  subscriber 
will  feel  from  having  done  a  good  deed. 

"Belgian  Kiddies,  Ltd..*'  is  being  promoted  by  American 
mining  engineers  as  a  testimonial  to  Hoover  and  his 
great  work  in  relieving  the  Belgians.  There  has  been 
a  lot  of  talk  about  doing  something  to  show  Hoover  what 
we  think  of  him.  and  how  we  appreciate  the  honor  that 
he  has  done  to  the  mining  engineering  profession.  But 
Hoover  does  not  need  medals,  loving  cups,  or  diplomas, 
lie  has  got  more  of  them  than  he  can  remember.  We 
had  been  a  good  deal  at  a  loss  to  know  what  to  do  for 
Hoover  until  he,  himself,  unconsciously  indicated  it. 

Hoover  wrote  over  a  few  days  ago  that  the  Belgium 
Commission  needed  a  lot  more  money  in  order  to   feed 
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the  Belgian  i  <  ally.    !IU  medical  expert 

reported  that  there  ■  is  an  alarming  im  n  ase  among  them 
of  tubercular  tendency,  etc.,  owing  to  insufficient   nutri- 
tion.    If  the   Belgian    race   is  to   be   perpetu 
necessary  thai  the  children  shall  have  al  least  i 
meal  per  day  and  for  a  long  time.     This  news  inspired 
the  idea  of  gn  ing  Hoo  t,  which  we 

know  he  would  a  ept    ii  onl]   as  a 

trustee,  and  would  turn  ii  ovei   to  the  i  ause  near 
heart.     What  the  tnii  ii  to  < 

we  hope,  only  a  beginning. 

Tlir    Belgian   Commission    has 
s-.'-.';  ,000,000  in  support  of  the   Belgian  people  with  an 
administrative  cost  that  is  ridiculously   low.    1 
was  any  charity  in  the  historj  of  the  world  run  cm  Buch 
business  principles.    That  was  due  to  Boover. 

For    supporting    the    Belgian    people,    the    American 
people    are    regarded    bj    the    Belgians    as    > 
benefactors.    That  also  is  owing   to  Eoover,  who  in  the 
eyes  of  the   Belgians   o  the   American    people. 

In    fact,  the   United   Stales  has  contributed   only 
!',     of    the    money    thai     has    gone    to    the    Belgians. 
Consequently,  we  have  been  sailing  undi 
have  been  four-flushing,  etc.     We  owe  it   now  to  II 
tn  make  good.     In  making  good    it    is 
the  mining  engim  vay,  for  B 

has  done  more  than  anybody  else  to  ad  m   ! 

showing  what  a  leading  mining  engineer  really  is. 

We  urge  our  readers  to  semi   in   th  iitions. 

This  is  not  a  ease  of  partisanship,  or  of  anj  exhib 
of  feelings  pro-ally,  or  pro-German.  It  is  simply  a 
of  relieving  suffering  humanity,  an  help- 

less part  of  it.    Just  incidentally,  we  shall  please  Boover. 


A  Clhirnstoasvg  Appirecnsitlaoira 

This  has  been  a  prosperous  year  for  the  mining  indus- 
try, perhaps  the  most  profitable  it  has  ever  - 
The  high  price  of  the  metjals  has  been  a  stimulus  to  record 
production  and  a  comfort  to  shareholders.     Bui  to  the  op- 
erating staff  1916  has  been  a  strenuous  war:  Ee 
duction  has  been  di  manded  ;  labor  has  been  n 
and  independent  than  ever  before,  and  delivery  of  machin- 
ery  and   supplies   equally    diffii  ult. 

'The  members  of  the  operating  staff  have  given  un 
ingly  of  their  i  a<  rgies  and  have  strained  evet 
in  keeping  the  output  up  to  the  maximum, 
had  i! 

not  given  much  thought  to  next  year  or  to  the  1 1 
all  the  refinements  of  practice  will  be  required   in 
to  bring  costs   within  the  limits  that  will  be  set   when 
metal    prices    again    become    normal.      The    stall 
bers— from  shift-  rintendent— have  been  work- 

in-  at   high   pressure  during  this  extraordinary   period, 
and   under  the   most  1,av'' 

produced  record  outputs  in  nearly  everj 
been  apprei  ia 

We  believe  i;  a  teM   '" 

his  staff  lor  the  loyal 

and  out  of  regular  hours.     But  do  the  members  i 
staff  know  this?     To 

but   these  have  been  well  earned  and  lack  the  pi 
dement  necessa  individual 

eiation  of  the  d  i  ad  for  this  loyal  co 

How.  then,  is  tl  e  manager  to  show  his  appreciation? 


dui'ii 

but  will  be  I 

will 

read 

literature  i1 

appi  a 

tid  help  to 
ultimate  problem  of  reducing  costs  whit 
compan}  lead-  follow  ing  this  pei  i  W •■ 

can    call    to   mind    nothing   that    would 
thinking  on  the  part  of  the  ■  d  !»• 

more  appreciated   than  a   personal 
that  the  recipient  can  clip  or 

Any  manager  or  superintendent  who  i 
■  press 

ii  this  way  can  do  so  \>\   simply  mailing 
lion    depart) 

The   rem  tinit  ber  will   lie 

th  a  special  Chr    I 

I'M ;    with  the  i  ompliments  of  the  man 

: : 

The   United   States  mainta 

ing  representatives  to   Ear-off   lai 

i 

i  nt.  but  ah' 

and  their  i 
to  no  protection. 

trade  when 

I 
rty  would  i 
full  exl 

Spelt 

addit  ;  up.    A  s 

ly   large — ill   ... 
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$120,000 
Preferred  Stock,  Health  Giving  and  Life  Saving 

Belgian  Kiddies,  Ltd. 

(A  Corporation  to  be  organized  under  the  laws  of  Humanity) 
10,000  shares  of  a  demand  value  of  $12  each 

Registrar — None*  Trustees — Hoover,  Honnold  &  Co. 

*"'Let  not  thy  left  hand" 

We  offer,  subject  to  no  over-subscription  or  prior  allotment,  $120,000  preferred  stock,  and  as  much  more  as 
we  can  get  rid  of,  in  Belgian  Kiddies,  Ltd.,  concerning  which  we  are  in  receipt  of  full  reports  from  H.  C.  Hoover, 
W.  L-  Honnold,  Edgar  Rickard,  and  other  well  known  mining  engineers,  which  we  summarize  as  follows: 

I.     The  object  of  this  stock  issue  is  to  provide  one  meal  per  day  for  ten  thousand  Belgian  children  for  the  year 
1917.    Each  share  sold  means  365  square  meals  for  one  child. 

II.     Our  business  is  constantly  growing  and  no  estimate  can  be  made  of  the  requirements  for  1918. 

III.  Security  of  the  principal  is  absolutely  assured  by  the  personal  management  of  H.C.  Hoover  and  associates. 

IV.  That  no  cash  dividends  will  ever  be  paid  is  absolutely  guaranteed. 

V.  The  stock  is  probably  only  part  paid  and  is  fully  assessable. 

VI.  The  stock  is  preferred  as  to  holders,  the  subscribers  being  preferably  taken  from  the  members  of  the  min- 

ing and  metallurgical  professions,  and  their  wives  and  sisters. 

VII.     The  demand  value  of  the  shares  shall  be  $12,  preferably  payable  in  advance,  but  installments  will  be  wel- 
come if  more  convenient  to  the  subscriber. 

The  legality  of  this  issue  has  been  passed  upon  by  no  one,  but  the  committee  can  convince  any  one  of  its  necessity. 
Applications  for  stock,  should  be  mailed  at  once  as  we  desire  to  sell  the  allotment  before  Christmas. 

Address  Subscriptions  to 

BELGIAN  KIDDIES,  Ltd.,  Room  2124,  120  Broadway,  New  York  City 


The  promoters  of  this  movement  have  issued  the  sub- 
joined   explanatory   letter.      Cheeks    (or   money    orders) 
should  he  made  payable  to  Herbert  C.  Hoover,  Chairman. 
Room  2124,  No.  120  Broadway,  New  York. 
Dear  Sir: 

An  informal  committee  of  mining  engineers  from 
all  over  the  United  States,  are  undertaking  to  give  our 
friend  Herbert  C.  Hoover  a  Christmas  present,  by  taking 
off  bis  shoulders  part  of  the  burden  which  he  and  his  asso- 
ciates have  been  carving  for  the  last  two  years  and  a  half. 

During  this  time,  the  United  States  has  received  a  great 
deal  of  gratitude  from  the  Belgian  people  which  it  has  not 
deserved.  To  the  Commission  for  Relief  in  Belgium  all 
praise  is  due  for  their  work.  The  C.  R.  B. — as  it  is 
known — has  distributed  in  Belgium  goods  costing  about 
$227,000,000,  of  which  the  United  States  has  contributed 
$10,000,000,  or  about  4.3%  of  the  total ;  and  much  of  this 
has  come  from  a  few  large  foundations.  The  commission 
has  purchased  in  the  United  States  goods  to  the  amount 
of  $125,000,000.  We  have  no!  even  paid  a  fair  commis- 
sion thereon.  Reduced  to  a  per-capita  basis,  we  have  given 
8  cents  apiece.     Canada  has  given    18  cents  per  capita. 


New  Zealand  $2.34  and  little  Tasmania  $6.25  a  head.  Yet 
the  United  States  gets  most  of  the  credit.  We  have  been 
obtaining  gratitude  under  false  pretenses. 

Tli is  is  naturally  discouraging  to  us  who  know  and. ap- 
preciate the  work  of  American  engineers  in  Belgium. 
These  men  have  been  keeping  alive  a  population  of  nine 
million  on  one  meal  a  day.  This  is  not  enough  for  chil- 
dren. (Would  you  like  it  for  yours?)  At  present  one 
million  children  are  failing  in  health,  and  the  C.  R  .B. 
has  asked  us  Americans  to  assume  the  proper  feeding  of 
these  children  as  our  little  share  of  the  big  job. 

To  do  this  right,  the  C.  R.  B.  has  started  to  give  the 
children  a  nourishing  noon-day  meal,  and  they  have  not 
the  money  to  carry  it  on.  This  costs  only  one  dollar  per 
month  per  child  (three  cents  a  day).  This  .seems  in- 
credible but  as  the  overhead  expenses  of  the  C.  R.  B.  are 
"iil.\  ::i  of  I',  of  the  gross  cost  you  will  understand  that 
this  is  real  engineering  efficiency. 

As  engineers  we  want  to  show  our  appreciation  and  so 
we  have  organized  an  informal  syndicate  to  float  a  new 
venture.  We  would  like  to  cable  Hoover  before  Christmas 
that  we  will  take  a  block  of  "Belgian  Kiddies"  off  his 
hands.  Don't  you  want  to  come  in  with  us  on  this: 
Sincerely  yours, 


BRI  IWN  I  .  Ross  E 
BROWNE,  DAVID  H. 
BRUXTON,  D.  W. 


CLYMER,  F.  H. 


DRINKER.  H.  S. 
DU  PONT,  T.  C. 

EASTON,  S    A. 


HIXON,  H.  G. 

HOI. DEN.  R.  .1 
HOLLIS,  C.  B. 


ING  UXS,  W.  R. 

JEW        ■ 

JAI  KLING,  D    C 


MAC  i  'ARTHY,  .1  V 
MAC  DOWELL,  <  ll 
MAC  FARLANE,  I). 
MAI  '  NAUI  1HTON,  JAMES 
[  I  VI  HI  \\  31  IN,  I,  I' 
MEMMIVCKH,  C.  (i. 

Ill,        II 
MILES.  C.  E. 
MOORE.  P,.  N 


MUDD,  S.  W. 
NORRIS,  R.  V. 
PARMELEE,  H.  C. 


UK   HARDS,  F.  B. 
RICHARDS.  R.  II. 
Uli    K  11(1),  T.  A. 
RK'KETTS,  L.  D. 


SAUNDERS,   W 
SMI  I'll,   E.   A.  C. 
SMITH.  F,  M. 
STEARNS,  T.  B. 


VAN  HISE,  C.  R. 

WEBSTER,    \VM     a 
WHITE.  I.  C 
WHITLEY,  C.  W. 
WINCHELL.  H    V. 

YEATMAN,  POPE 
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The  Evening  Post  is  authority  for  the  story,  which  is 
sufficiently   plausible,    thai    one    large   coppei 

whose  mine  is  on  a  n ntain,  cannoi   bring  it-  coal  up 

for  it-  plants.  The  only  thing  to  do  is  to  have  the  power 
transmitted  by  electricity.  As  the  engineering  problem 
has  been  worked  out,  the  power  is  to  be  brougW  up  the 
mountain  through  ppet  in  tor     ra    ed 

from  the  ground  on  steel  supports.     Bui  the  copper  com- 
pany no!  only  finds  it  nexl  to  imp  ssible  to    el 
for  the  supports,  bu1   i-  having  difficulty  in  getting  the 
copper  wire.     It  applied  to  a  large  copper-wire  hoi 
sec  if  it  could  buj  the  wire,  and  the  wire  house  replied 
thai  it  could  not— unless  the  copper  company  furnished  it 
the  copper.    The  i  opper  <  ompanj   is  qom  doing  thi 
it   has  been  compelled  to  take  its  copper  Erom  its  own 
deliveries  in  order  to  do  it. 
m 

The  Morenci  Minn'-  Dnion  has  a  new  idea  in  settling 
strikes.  It  seems  to  blend  the  elements  of  Chri  tian 
Science  and  mediation  into  a  happy  harmony,  the  princi-' 
pies  of  which  when  applied  to  labor  disputes  bring 
and  provide  jubilation  alike  to  both  the  victor  and  the 
vanquished.  The  basic  tenet  of  the  new  scheme  is  to 
the  effect  that  if  one  tells  himself  and  everybody  else 

with  sufficient  emphasis  thai  one's  op] enl  has  concede  d 

the  point,  then  the  point  is  i :eded.     On  the  morning 

of  Nov.  15  the  employees  of  the  Arizona  Copper  Co.,  who 
had  been  on  strike  because,  among  other  things,  the 
company  refused  to  pay  a  Mexican  foi 
been  laid  off,  returned  to  the  mine  and  informed  the 
bosses  that,  as  they  had  been  granted  everything  thej  had 
asked  for  and  Juan  hail  the  dinero  in  Ins  pocket,  they 
were  ready  to  go  to  work,  so  to  work  they  went.  A  Ei  e 
days  later,  Joseph  Myers,  of  the  Department  of  I 
who  sat  in  the  last  deal  of  mediation,  sent  a  letter  to  the 
Clifton  Minimi  Journal  stating  that  neither  the  company 
nor  he  nor  anybody  else  had  paid  any  .Mexican  anything 
for  any  lost  time  whatsoever.  So  the  matter  stands,  and 
the  Arizona  Copper.  Co.'s  oi  mal.     Whether  the 

union  or  other  interested  parties  secretly  paid  Juan  is 
not  interesting. 

:: 

FA  Yaqui  Indian  of  al I  6  ft.   i  in.  vertical  dimen 
came  up  from  Sonora  and  got  a  job  in  a  Morenci  mine. 
So  patent  was  his  innocence  of  averything  pertaining  to 
mining,  the  foreman  fell  that  to  1 
alone  would  be  nothing  shot  I 

So  he  personally   conducted  the  savage  to  the  stope.     Be 
showed  the  Indian  the  chute  and  a  pi 
plained  to  him  that,  a  ation  in  mini 

parently  Lad  been  neglected,  the  -  ild  not 

come  within  the  sco] I'  his  present  acti\  ities,  which  same 

would  lie  merely  to  transfer  the  ••metal"  to  the  chute. 
Thus  saying,  be  handed  the  Yaqui  a  shovel  and  pi 
to  a  w  heel  '  ' 

employee  examii  ilv  in  turn  the  chi 

wheelbarrow  and  sho 

this  inquisitive  el  arrived  at  the  conclusion  that 

there  was  some  relation  between  the  wheelbarrow  ami 
shovel  and  the  carrying  of  the  oi  rate.    Accept- 

ing  this  as  a  working  -  -  ;;t  the 


ivhich  he  I  • 

and  into  tl 
for  the  primitive  mind.     1 1  - 

1 1 

1  Inch,  altlli 

■     if  liberal 
dition  to  a  great  mam   thm. 
it  was  entirely  appropt 
chute  at   thai    particular  hour.     '  - 
Slamming  his  sombrero  to  thi 
and  <  Ibarrow,  lifted  it  and 

his  Full  stature,  v 
bottom   side   u 

Needli  the   Indian   won  thi 

few  months  later.  a1  a  single-jai  k  drillir 

Hovetnialber  M5irniinij£  Dividends 
Divii  disbursed  in   N 

States  mining  companies  making  public  n 
to  $12,1 1  1,586,  as 

c panics  in   November,   1915.     Iron,  i 

•  holding  companies  allied  to  mini 

Canai 
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la,  c  4  66]  '.i< 

Boss  Gold  Min.,  a  02 

Bunker  Hill       -  50  163.500 

Bunker  Hill  Con.,  i  02| 

'    W  64 

■  I     .  05 

122,000 

10  00  10.000 

5  3  65.934 

02  30.000 

IS  150.000 

-    I)  163.254 

Intermountain,  o. . .                                                                         "OS  8.250 

M                       I  00  hhmju. 

140.831) 
N.-w  .l.i-.^   Zin,  3.150.000 

01  4.000 

01 
50  1 50.000 

|      50  4, M.H.I, 

50  25,000 

III  (XXI 

05 

100.000 

I 

t    Nickel,  pfd 

II  00.000 

200.000 

Si.  o 

- 

I 

■ 

Central   A' 


103G 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  102,  No.  24 


\  Personals 


Obituary 


Societies 


M.  L.  Fuller,  ma 
neering  division  of 
gineers  visited  the  3 

D.  R.  Thomas  hi 
Moose  Mounta 


J.  D.  Spen  has  removed  to  Jerome.  Ariz  .  from 
Oatman. 

E.  G.  -Spilsbury  has  returned  from  a  profes- 
sional visit  to  Cuba. 

Albert  G.  Wolf  has  gone  to  Cripple  .Creek  on 
professional   business. 

Heath  Steele  has  returned  to  New  York  from 
an  examination  trip  in  the  West. 

Adolph  Lewisohn  has  been  elected  president  of 
the  Tennessee  Copper  Co.,  succeeding  Utley  Wedge. 

William  D.  Blackmer.  of  Los  Angeles,  has  been 
appointed  manager  for  Northern  Ore  Co.,  Edwards, 
N.  Y. 

E.  Maltby  Shipp  has  returned  to  New  York  from 
an  examination  of  marble  properties  near  Proc- 
tor. Vt. 

Ralph  N.  Moore,  now  with  the  Morococha  Min- 
ing Co.,  Morococha,  Peru,  will  return  to  Mexico 
City    in   December. 

R.  W.  Petre.  of  Baltimore,  is  engaged  in  pro- 
fessional work  in  the  Spottsylvania  zinc  and  lead 
district   of  Virginia. 

George  B.  Holderer  has  recently  been  appointed 
superintendent  of  the  Northern  Pyrites  Co.,  at 
Northpines,  Out.,  Can. 

C.  T.  Griswold,  of  the  Associated  Geological 
Engineers  lias  transferred  his  activities  from 
Wyoming  to  Oklahoma. 

F.  L.  Stack,  mine  captain  for  the  Morococha 
Mining  Co..  Morococha,  Peru,  expects  to  go 
to  Mexico  City  early  in  December. 

aging  engineer  of  the  engi- 
ie  Associated  ecological  En- 
ew  York  office  recently. 
;  ri  signed  as  superintendent 
I, ill.,  to  accept  the  manage- 
ment of  the  Davidson  mine,  at  South  Porcupine, 
Out. 

R.  W.  Marston  will  assume  the  duties  of  acting 
manager  for  the  Northport  Smelting  and  Refining 
Co.,  Northport,  Wash.,  in  place  of  Samuel  James, 
who  died  recently. 

Leo  M.  Banks  lias  been  appointed  assistant 
manager  of  the  Braden  copper  mines  in  Chile. 
He  left  to  assume  his  new  position  Dec.  2,  sail- 
ing from  New  Orleans. 

Justice  Grugan  resigned  on  Dec.  1  his  post 
as  manager  for  the  Northern  Ore  Co..  Edwards. 
\"  Y.  He  will  establish  offices  as  consulting 
engineer  at  Room  621,  30  Church  St.,  New  Y'ork. 

G.  Komorowski,  representing  the  Girod  electric 
furnace,  recently  arrived  at  New  York  from 
France.  His  headquarters  are  at  the  offices  of 
C.  W.  Leavitt  &  Co.,  30  Church  St.,  American 
agents  for  the  furnace. 

Arthur  V.  Farr,  who  for  the  last  three  years 
has  been  advertising  manager  for  the  S  K  F  Ball 
Bearing  Co  ,  Hartford,  Conn.,  has  accepted  the 
position  of  sales  manager  for  the  Hess  Steel  Cor- 
poration,  of   Baltimore,    Md. 

S.  S.  Sorensen,  general  manager  of  the  Braden 
Copper  Co.,  is  paying  a  visit  to  this  country.  Pope 
Yeatman  gave  a  dinner  in  his  honor  at  Del- 
monico's.  on  Nov.  23.  at  which  16  well-known 
mining  and  metallurgical  engineers  were  present. 
J.  D.  Galloway,  assistant  mineralogist  for  the 
province  of  British  Columbia,  has  returned  to 
Victoria  from  a  five  months'  trip  through  the 
Hazelton  district  and  contiguous  areas  to  the 
south,  which  he  traversed  for  the  purpose  of  mak- 
ing a  geological  reconnaissance. 

Michael  H.  Sullivan,  assistant  superintendent 
of  the  Consolidated  Mining  and  Smelting  Co.,  at 
Trail.  B.  C,  has  resigned  to'  take  the  position 
of  superintendent  of  the  smeltery  and  refinery 
of  the  Bunker  Hill  &  Sullivan  Mining  and  Con- 
centrating Co  .  at  Kellogg,  Idaho. 

James  Bartlett,  Inspector  of  Mines  for  the  Co- 
balt and  Porcupine  districts,  in  northern  Ontario, 
lias  been  granted  a  commission  in  the  Tunneling 
Section  of  the  Canadian  Engineers  and  is  at  pres- 
ent in  training  for  overseas  service  at  the  Engi- 
neer Training  Depot,   St    Johns,  Que. 

Dr.  Nicholas  P.  Melinkoff.  of  Petrograd.  accom- 
panied by  officers  of  the  Northern  Pacific  and 
Butte.  Anaconda  &  Pacific  railways,  paid  a  visit 
to  the  Washoe  smelting  works  at  Anaconda  on 
Nov.  23.  Doctor  Melinkoff  is  chief  engineer  of 
the  cabinet  of  the  Czar  and  is  on  a  tour  of  in- 
spection in  this  country. 

J.  H.  Gillis,  who  was  in  charge  of  the  drafting 
work  for  the  new  zinc  plant  at  the  Gri  I 
works  of  the  Anaconda  company,  has  left  for 
Toronto,  where  he  will  enter  the  services  of  the 
British  America  Nickel  Corporation,  joining  E.  P. 
Mathewson,  formerly  manager  of  the  Washoe 
Reduction  Works,  at  Anaconda. 

William  Sloan  has  been  appointed  Mini  iti  of 
Mines  in  the  newly  formed  Ministn  ol  British 
Columbia  He  cami  originally  from  Wingham, 
Out.,  and  went  to  the  Yukon  in  the  v  da:  f 
the  gold  rush.  He  is  a  practical  mining  man  and 
for  four  years  represented  the  British  Columbia 
constituency  at  Comox-Atlin.  in  the  Canadian 
I'j  rliament 


William  Linney,  age  55,  veteran  employee  of 
the  Bunker  Hill  &  Sullivan  .Mining  and  Con- 
centrating Co.,  killed  himself  on  Nov.  23,  at 
Kellogg,  Idaho,  by  shooting  himself  in  the  head. 
He  had  been  ill  for  several  months  with  tuber- 
culosis, and  was  not  expected  to  recover.  He 
came  here  29  years  ago,  and  is  survived  by  his 
widow  and  six  children,  Edward,  William,  Fred. 
Roy  and  Clara,  all  of  Kellogg,  and  Mrs.  Stella 
Newell  of  Smith's  Ferry. 

Joseph  N.  Webb  died  at  Johannesburg.  South 
Africa,  in  the  week  of  Oct.  2.  1916.  at  the  age  of 
75  years.  Mr.  Webb  was  born  at  Wynberg,  Cape 
Province,  in  1841,  and  as  an  incorporated  ac- 
countant attained  to  many  responsible  positions. 
He  was  a  Director  of  the  National  Bank  of  the 
Free  State,  a  Director  of  the  Rose  Deep  and 
other  Rand  mining  companies,  besides  being  au- 
ditor for  many  mining  companies.  In  his  early 
days  Mr.  Webb  received  the  Royal  Humane  So- 
ciety's medal  for  saving  life  on  the  East  London 
bar.  He  was  one  of  the  oldest  members  of  the 
Johannesburg  Stock  Exchange. 

John  R.  Patience,  well-known  mining  man  of 
the  state  and  one  of  the  first  shift  bosses  in  the 
Highland  Boy  mine,  at  Bingham,  died  on  Not. 
2::,  of  pneumonia  at  his  home  in  Salt  Lake  City. 
He  was  51  years  of  age.  Mr.  Patience  came  to 
Utah  about  22  years  ago  ■  from  Montana.  He 
was  employed  for  some  time  by  Thomas  Weir 
following  tile  opening  of  the  Highland  Boy  mine, 
latn  moving  to  Tintie.  where  be  leased  at  the 
Ajax  and  other  properties.  He  was  well  known 
in  these  districts  and  in  Utah  mining  circles 
During  the  past  several  years  Mr.  Patience  has 
Pern  engaged  in  inspecting  samples  for  mines 
in  this  vicinity.  Born  in  England.  Mr.  Patience 
came  to  America  when  11  years  of  age.  He  is 
survived   by   his   widow. 

Samuel  James,  62  years  old.  manager  of  the 
Northport  smelting  plant,  died  Saturday,  Nov.  25, 
at   Northport,   Wash.,   of   apoplexy. 

Mr.  James  went  to  Denver  in  1889  and  became 
superintendent  of  the  Globe  smelling  works  He 
remained  in  this  position  tor  two  years  and  then 
went  to  Murray,  Utah,  where  he  was  placed  in 
charge  of  the  .Mingo  Smeltery.  He  returned  to  Colo- 
rado in  1901  and  for  two  years  was  manager  of 
the  Arkansas  Valley  plant  at  Leadville.  From 
Leadville  be  went  to  Salida,  where  he  took  charge 
of  the  Ohio  &  Colorado  plant.  He  remained  there 
for  four  years  and  went  to  Matehuala,  Mexico.  He 
remained  in  Mexico  until  a  year  ago.  when  be 
went  to  Northport  to  manage  the  lead-smelting 
plant  there. 

Mr.  James  was  a  native  of  Boston  and  was 
graduated  from  the  Massachusetts  Institute  of 
Technology  in  1876.  He  was  recognized  through- 
out the  West  as  a  foremost  expert  of  metallurgy. 
His  adopted  daughter  is  Mrs.  J.  E.  Wardecke,  of 
Denver 

Will'am  Cooper  Cuntz,  manager  for  the  Gold- 
schmidt  Thermit  Co.,  died  on  Nov.  2.  1916,  at 
Aubumdale,  Mass.  Mr.  Cuntz  was  bom  in  Hobo- 
ken,  X.  .!.,  in  1871.  His  maternal  grandfather, 
after  whom  he  was  named,  was  William  Cooper, 
a  will  known  naturalist  and  one  of  the  founders 
of  the  New  York  Academy  of  Science.  Mr.  Cuntz 
was  educated  at  the  Hoboken  Academy,  and  at 
Stevens  Institute  of  Technology,  graduating  from 
the  latter  in  1S92.  with  the  degree  of  Mechanical 
Engineer.  He  then  became  connected  with  the 
Pennsylvania  Steel  Co.,  of  Steelton,  Penn  .  first 
with    the    Bridge    and    Construction    Departmer 
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National    Association    of    Stationary    Engineers 

will  be  entertained  on  Dec.  12.  at  Coplay,  Penn  , 
with  a  series  of  three  industrial  motion-picture 
films  illustrating  the  manufacture  of  iron  pipe 
by  the  National  Tube  Co.  These  pictures  wei  e 
taken  under  the  direction  of  the  National  Tube 
Co.,  Pittsburgh,  Penn.,  and  show  all  stages  of 
pipe  manufacture,  from  ore  mining  to  finished 
pipe. 

National  Association  of  Brass  Manufacturers 
will  hold  its  30th  annual  meeting  at  the  Hotel 
Astor,  New  Y'ork.  on  Dec.  13  and  14.  The  un- 
usual trade  conditions  now  existing  tend  to  make 
this  meeting  one  of  the  most  interesting  and  im- 
portant in  the  history  of  the  organization.  All 
brass  manufacturers,  whether  members  or  not,  are 
invited  to  attend  and  confer  with  their  fellow 
manufacturers  as  to  the  wise  course  to  pursue  in 
view  of  the  erratic  course  of  the  metal  market. 
On  the  evening  of  the  second  day's  session  there 
will  be  a  banquet  and  dinner,  and  the  following 
have  been  appointed  a  committee  to  make  the 
necessary  arrangements :  A.  S.  Hills,  chairman, 
Haydenville.  Mass.;  C.  C.  Hale.  New  Haven, 
(olio,  ;  c.  H.  Downs,  Springfield,  Mass.  Further 
information  as  to  details  can  lie  had  by  address- 
ing William  M.  Webster,  commissioner,  181S  City 
Hall    Square  Building.   Chicago. 


Goldschmidt  Thermit  Co.,  of 

Frederick  James  Hamilton  Merrill.  State  Geolo- 
gist of  New  York  from  1S99  to  1904,  died  from 
a  stroke  of  paralysis  on  Nov.  20,  Pan;,  in 
Los  Angeles.  Since  going  to  California,  in 
1901,  Mr  Merrill  had  been  engaged  in  private 
practice  as  a  mining  geologist  For  three  years 
be  had  been  field  assistant  in  the  California  State 
Mining  Bureau. 

He  was  bom  m  New  Y'ork  on  Apr.  30,  1861, 
and  was  graduated  from  the  Columbia  School  of 
Mines  in  1SS"..  receiving  the  degree  of  Ph.D.  five 
years  later  From  bis  graduation  until  18S9 
lie  was  assist  nit  in  the  Geological  Survey  of 
New  Jersey.  In  1880  he  entered  the  service  of 
New  Y'ork  as  assistant  director  of  the  state  Mu- 
seum, becoming  director  four  years  later  and 
holding    the    position    10    years. 

At  the  World's  Fair  at  Chicago  in  ism;  ],e 
was  director  of  the  state's  scientific  exhibit,  per- 
forming the  same  duty  later  at  Buffalo  and  St. 
Louis.  He  was  a  Fellow  of  the  American  As- 
sociation for  the  Advancement  of  Science,  the 
Geological  Society  of  America  and  the  Ac, id  imy 
of  Sciences  and  a  member  of  the  American  iu- 
stitute  <>t  Mining  Engineers,  and  the  Mining  and 
Metallurgical    Society    of    America 

In  1887  he  married  Winifred  Edgerton,  who 
survives  him  with  four  children,  Louise,  Hamilton, 
Winifred  and  Edgerton 


New  Patents 


United  Slates  patent  specifications  listed  below 
may  be  obtained  from  "The  Engineering  and 
Mining  Journal"  at  25c.  each.  British  patents 
are  supplied  at  40c.  each. 

Calorimeter  —  Continuous  Gas  Calorimeter. 
Frank  Gottlob  Breyer.  Palmerton,  Penn.,  assignor 
to  the  New  Jersey  Zinc  Co.,  New  Y'ork,  N.  Y\ 
(U.    S.    No.    1,205.704;   Nov.    21,    1916.) 

Electric-Arc  Furnace.  Clas  Walther  Harry  ion 
Eckermann.  Ljusne.  and  Ivar  Rennerfelt.  Djurs- 
hohn,  Sweden.  (IT.  S.  No.  1,206.057 ;  Nov.  2S. 
1910.) 

Furnace-Lining  Material  and  Process  for  Pre- 
paring Same.  Charles  J.  Barr,  Birmingham.  Ala  , 
assignor  to  Allen  S.  Davison  Co..  Pittsburgh, 
Penn.      (U.    S.    No.    1,206.771;  Nov.    28,    1916.) 

Ingot  Stripping — Method  and  Apparatus  for 
Stripping  Ingots.  Edwin  E.  Slick.  Westmont 
Borough,  Penn.  (U.  S.  No.  1,206.150;  Nov.  2S. 
1916.) 

Ingots— Method  of  Making  Ingots.  James  E. 
York.  New  York.  (U.  S.  No.  1,206,188;  Nov.  28, 
1916.) 

Mine  Car.  Edwin  E.  Slick,  Westmont  Borough, 
Penn.     (U.  S.  No.  1,206,042;  Nov.  28,  1916.) 

Ore  Car.  William  C.  Carr.  Buffalo,  N.  Y.  (U.  S. 
No.    1,206.091;   Nov.   28,    1916.) 

Pump— Displacement  Pump.  Elmer  A.  Watts. 
Springfield,  and  Irwin  L.  Dunn,  Marietta,  Ohio. 
(U    S    No.   1.206,065;  Nov.  2S,  1916.) 

Sintering— Ignition  Furnace  for  Sintering  Ma- 
chines. Frederick  W.  Yost,  New  York,  N.  Y., 
and  Bethune  G.  Klugh,  Cleveland.  Ohio,  assignors 
to  American  Ore  Reclamation  Co.  New  York. 
(IT.  S.   No.   1.206,397:  Nov.   28,   1916.) 

Tunneling  Machine.  Samuel  Hoar  Virginia 
Minn.      (TJ.   s,   .No,    1,206,437;  Nov.   28,   1916.) 


Assessments 


Company 

i   ><    1  1 t  1  r  | 

Sale 

Amt. 

Atlantic.  Ida 

Dec. 

O 

Jan. 

r9 

sn.ooi 

Beaver  Copper,  Utah. 

Pec. 

11 

Dec. 

30 

0.005 

Buffalo,  Ida 

Nov. 

1.-, 

Dec. 

12 

0.005 

( 'arlmnate   Keystone.  Utah 

1  lee. 

14 

Ian. 

2 

0.01 

Century  Gold,  Utah 

Dec. 

10 

Ian. 

10 

0.01 

t  "halli'iige,  Nev 

\  n  e 

29 

Dec. 

20 

0.05 

i  Inl  Unas.   Utah 

Nov. 

20 

Dec. 

16 

0  005 

Con.  Virginia,  Nev 

Dec. 

s 

Dec 

29 

0  05 

Eaele  Mtn..  Ida 

Dec. 
Jan. 

22 

2 

o  oot 

East  Hercules  Ext  .  Ida 

Feb. 

2 

0   0(105 

Ely-Gibraltar,  Nev 

Dec. 

15 

Jan. 

10 

0   0025 

Emerald,  Utah 

Dec. 

15 

Jan. 

13 

0  00! 

Eureka.  Ida     

Dec. 

9 

Jan. 

9 

0.001 

Exchequer.  N'ev 

Dec. 

5 

Dec. 

27 

0  03 

Federal  Ely.  Nev .    ... 

Dec. 

Dec. 

20 

0.005 

Four  Timbers.  Ida 

Dec. 

2 

Jan. 

2 

0  002 

Hector.  Ida 

Dec. 

22 

Jan. 

16 

0  005 

Nov 

15 

D"c. 

16 

0  002 

Idora,  Ida 

Nov 

24 

Dec. 

23 

0  005 

Imlav,  Nev 

Dec. 

19 

Jan. 

9 

0.01 

Iron  King,  Ida     

Dec. 

9  Jan. 

9 

0.001 

Lion  Gold,  Utah 

Nov 

1.1  Dee. 

5 

0   0025 

Dec. 

2.1  .Ian. 

J  5 

0  005 

Mexican  G.  A  S..  Nev 

Nov 

25  Dee 

18 

0  10 

National  Lead,  Ida 

Nov 

25  Dee. 

20 

0  001 

Nevada  Zinc.  Nev 

Nov 

■;i\  nee 

16 

0  01 

New  Hope.  Ida 

■  let 

11     Dec 

11 

0  002 

North  Franklin.  Ida 

Dec 

30 

Jau. 

22 

0  005 

O.K.  Extension.  Utah     . 

Dec 

21 

Jan. 

10 

I)   0025 

Paloma,  Utah                 

Dec. 

12 

Dee. 

28 

0  015 

Pittsburgh  Cons  ,  Utah. 

Nov 

17 

Dee 

8 

0  0175 

liar. is  M    AS.  Utah 

Dec 

Hi 

Jan. 

4 

II   00075 

Reindeer  Queen.  Ida 

Per 

in 

Jan. 

22 

0  005 

Silver  Moon.  Ida 

Nov 

2.'. 

Dee 

23 

0  005 

Silver  Pick.  Nov 

Dee. 

Jan. 

8 

0  02 

Tarbox,  Mont 

Dec. 

tin 

13 

0.005 

Tiberius,  Ida    

lice 

21 

Ian 

12 

II    1111075 

\Vntln ■•-  M   ,  M.  *  R  .  Ida 

Dee 

s 

.'an 

s 

ii  0025 

The  publication  uf  this  tabic  will  be  di^/untinucd  after 
Dec    30.  1910. 
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SAN    FRANCISCO— Nov.   29 
Metal   Production   in  California  in    1915, 
ing    to    Bulletin    71    Issued   by    the   St:  I 
Bureau,    am. .unci    ■ 

metallic  and  aonim't.iiii,'  .pais  was  contributed 

by  "'•'>  of  the  58  counties  in  the  state.    Thi 
total  Increase  ovi  c  191  I 

-.ijiis  were  In  the  coppei   and  gold  output      Quick- 
silver   and    zinc    in.  r.i  sed    In     a     grea 
than     usual     and    there    were     increases      .1    ,     m 
borax,    had.    platinum,    potash    and    natural    gas. 

l'etn.leum   decreased  approximately    I -J. .no .1 

;  2:2  iii   vain.       The   bulletin   attributes 
,i.,     decreasi     In    petrol  urn    to    overproduction    in 
previous  years,  the  closing  of  the  South    I 
trade   due    to   the    war    and    threatened 
by   the   Federal    Govi  raiment. 

Hull   of  Yuba  No.    16   Dredge  was   launched  at 

Hi tonton  on  Nov.  26.     This  I    ol 

.   \  uba  No    i  .  except  thai   it   i 
with  two  tailing  stackers  and  is  a   little   heavier 

in    total    weight    than    Yuba     15,    which    I 

niaiely  J.::nn  tons.  The  Brsl  steel  was  laid  In 
construction  on  Sept.  20,  making  a  total  of  :i7 
elapsed  days.    The   purpn  ,  ■     ■   instead 

the  tailing  on  either   tide  ol   the 
channel   of   Yuba    River,   in   conformitj 
nient    with    the    Government    for    the    n 
of   this   part    of   the   river   channel.      R  tin;     a  Id 
weather  prevented  as  large  a  crowd  at  the  launch 

ing    as    was    present    at     the  I     N"      15. 

There  were,  however,  about  200  people;  among 
them  wen-  w.  p.  Hatiinc hi .  president,  and  Newton 
(i.n,  I  mil.  manager  of  the  Yuba  Construction 
To  and  of  various  operating  oniiip.nu. 
It  Miles,  superintendent  of  the  Alaska  .Mines 
Cot  i  ..  "inn.  The  dredge  went  Into  tl 
smoothly  and  without  a  hitch  in  the  launching. 
It  will  be  equipped  with   II  designed 

to  din  so  ft.   below  water  line  and  is  one  ol   the 
...  Id.      Tie-   dredge 
will   he   operated    bj    the    Yuba   Consuli.l 
Fields.   Geoi        C 
and  built  by  the  Yuba  i 

structeel  under  the  superintendence  of  Paul  E. 
Mi.rse. 

BUTTE— Nov.  30 
Butte    &    Superior    Wins    another    point    in    the 
dotation  litigation  hv  the  decision  of  hid 

:  .  deral   District    Court    on 
\.,i      28       This    denied    the   petition    ol 
Separation.    Ltd..    asking    for    an    Injun 
restrain   the   Butte    &    Superior    ooiiip.mv    1 1  ..in    de- 
claring  dividends   and    distributing    its    profits   to 

the   stockholders   in    this    manner.      The    e i    also 

discharged    the    Butte    ^    superior   company    from 

the    order     issued     Nov       I 

post    a    bond   in   the   sum   of   $75, I    to   secure   a 

possible  judgment   for  infringement   ol 
the  Flotation  process  it  uses,  and  requlrii 

reports    Of    the    results    of    the    I  I    ■■ 

Che  decision  for  the  Butte  & 

company  so  far  as  ibis  phase  of  the  i 

IS  I .' .1   and    ! i      the   com  pa  ll) 

with   its   plans   for   the    enlargement   of    the   null 

tor    Minerals    Separation    have 
necessarj  notices  of  appeal  but  it  is  prol 
the  decision  of  the  United  Stat 
which    is    expected    daily,    will    dispose    . 
points  involved  in   this  and   similar  suits  against 
other   companies    .>■  i  t   the   patent    question. 

Wages   Again    Advanced    by    Butte   ... 
panies  added  to  the  Thanksgiving  feeling  In  tins 
district        The    companies    on    Nov      i\t 
trees  at   their  prop,  rth 

Ding    Dec.    1.    miners    will    re.    ivi     si  7,    per   day 
as   long   as  the   average  monthly   sellin 
copper    remains    27%c.    pel     II 

plovees    at    the    Washoe  I  llleltenes 

nf  the  Anaconda  company  will  ai 

increase        All     olii 

company  receivine  ?::im    i  "!'  "      h1:Jv« 

their    salaries     inei.  ' 

time  this  year  tl  "!  1!"",' 

have    voluntarllj 

ii  is  indeed   i 
giving  in  Butte  thai  the  relations  between  capital 
and  labor  at   Montana's  great   mining  center  a 
so    cordial    and    sympathetic    and    that 
will    borne    by    the    employers    toward 

p] IS     lakes     a     form     so     tan-.- 

industry    is    thriving    as    il    a. 
it   is  just   thai   the 
in  the  increased  profits  ti    • 
helping  to  produce      11    I  '  ""■■•  J1""; 

ever    that   is  benefited  by  this  prospet 
Bow   Count-,    and     b  i   ■ 

share  of  the  wi  .It  A'"~  "'"; 

dltions.     On  Noi     I! 
its    taxes    in    various    coui  tii      '  I    thi 
checks  sent  out   in   receipt  for  tax  claims  against 
More  than 
half  of  this  wen    to  Counts   and  the 

City    of    Butte.      Another   big  check   was   that   of 


I] 

ond     lor 
B 

Neither    hat 

hist   sight    "f       Tl. 
has   been 

I  '  o. Will     I 

building,  thai   v.  I 

saloons 

passed  out  of  exl  I  with  the 

1      at      the 
last    eh'.  - 

Third  Section  of  Electrolytic  Zinc  Plant,  at 
Great  Falls,  has  been  placed  In  operation  with 
the  result  of  an  enlarged  market  for  Butte's  sine 
puss  The  shipments  of  zinc  ores  from  the  Emma, 
l'oulin.    Li    ii.    ton.  Alii        '  I  tnd   other 

Butte  mines  of  the  company   bi 

.     per    day    for    the    last 
month.     This  will  be  increased  to  a   d 
at   onci       i-p    idditl 
been  made  with   the   North    Butte   Mm 
bj    which .  res   daily 

i    ....    i  m .    of    zinc    ores   fi  om    U 

The  zinc  ores  from  the   North    Unite  come  mainly 

from  the  2,000-  and  2,200  ti    levels,  whi 

ft.  vein  was  opi  ned      irrai 

the    Anaconda'  company    to    maintain 
through  the  winter  the  shipment 
Douglas    mine    In    the    Coeur    d'Alene    district    of 

Messrs.    Shlplej     and    Foj       I 
Idaho,    have    the    transportation    contract    and    it 

n     foi    the    handling  of  from    100   to   200   tons 
.to  be  hauled 
.   the  mine  to  thi 
railroad  point  ;  teams,  auto  truck 
I..-  utilized.     Iii  oid.r  to  rei 
to   be    hauled,    the    Anacond 
tbiiii  arrangements  to  install  a  mill  at  the  mine; 
also    compressor    plant,    hoist     and    pui 

Southern  and  Western  Section 
will  see  a  large  amount  ol  i  vork  within 

period;  Heated   by   the 

fact   that   some  of   Butte's   prom 
among  them  the  Anacond 
with  substantial  ei  Idence  ol  continuous 
In   past    vears  these  sections   have   been   exploited 
in   a   more  or  less   haphazard   way    foi    111 

Ores     they     contained         \\  I 

fell     tO     its     lOW     level     and     /ille     was    encountered. 

i   worthless    then,    opei 

■  llll  with 
lly   aban- 
doned,    since  Butte  has  entered  the  II  I 
of    the    largest    zinc    producers    In    the    country. 
Individuals 

selves  not   onlj    to  prove  the  es 
unlimited  amounts  of  zinc  ores   within   I 

B 
op  id  man; 

ol    production.      Anaconda    nol 
ii   the  exploration  ol    the  I  In   Butte 

and  other  loealiti 
by  Frederick  Lalsl 

region  In  which  tl 
Nettie    mine,    2    mi.    w.-i 
and   the   Emma    mil 
Butte    in    a    condition     foi 
the  Anaconda   company  has  begun  the 
shaft   on   the   I: 

wast,    all    situated    ill    the 

■ 
iias  brought    into   i 
mining   claims   In    that    locality    which    h 

irk   pr-p- 
the  Ophtr  group 

lopment    work 

some    of    its    western    i 

the     Alia. I 

■ 
pany's  plant  at  tl      0 
development   of  Bl 

Butte's  present  fan 

DENVER— Nov.  29 
Alma   District 

: 


■ 


mountain     ■ 

The  mill   •■ 
Include    i 

Leadville    Unit 

I 

drained     P 

.     air    from    thi 
Harvard 

now     maintain..!    from    U 
shipments 

i 

Downtown    M 

I  for 
SALT   LAKE  CITY— Nov.  29 
First    Steel     Rails     Ever     Made     in     Ul 

Monument   to   Tony   Jacobson. 
mining  mi 

Further   Wage    Inci 
Arthur    n 


•"pp.!  Conor 
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already  accepted  the  plan  and  made  deposits  of 
stock  in  a  large  amount.  It  will  be  recalled  that 
the  bondholders  bid  in  the  property  at  foreclosure 
sale  in  August,  1916,  for  $750,000.  The  property 
has  been  operated  under  lease  by  the  General  Ex- 
ploration Co.,  of  which  Alfred  Frank  was  manager. 
WALLACE.  IDAHO— Nov.  26 

Mining  Interests  of  the  Northwest  are  out- 
spoken in  condemnation  of  the  selection  of  Seattle 
as  the  site  for  the  new  mining-experiment  station 
for  the  Northwest.  Seattle  is  far  removed  from 
mining  activity,  present  and  prospective,  in  the 
territory  to  be  served  by  the  station.  It  is  true 
that  it  is  the  great  supply  point!  for  the  mining 
fields  of  Alaska,  but  the  Government  has  already 
provided  for  experimental  work  in  Alaska  by 
authorizing  the  establishment  of  a  station  at  Fair- 
banks. There  is  considerable  coal  mining  in  the 
vicinity  of  Seattle,  but  hardly  sufficient  to  justify 
the  establishment  of  an  experiment  station,  and 
besides  it  is  understood  that  the  experiment  sta- 
tions in  the  West  are  primarily  intended  for  the 
benefit  of  metal  mines.  It  is  openly  charged 
here  that  political  considerations  influenced  the 
selection.  After  the  field  had  been  carefully  ex- 
amined, it  was  announced  that  Secretary  Lane 
would  withhold  announcement  of  the  station  site 
until  after  the  election.  The  selection  of  Seattle 
immediately  followed,  the  election  returns  showing 
that  the  State  of  Washington  had  "delivered  the 
goods."  Having  in  view  solely  the  advantages  to 
be  gained  by  the  mining  industry,  Coeur  d'Alene 
operators  feel  that  the  station  should  have  been 
placed  either  in  Idaho  or  Montana,  the  two  great 
mining  states  of  the  Northwest. 

ISHPEMING.    MICH.— Dec.    2 

Sales  of  Iron  Ore  for  1917  Delivery  were  made 
this  week  at  an  advance  of  $1.50  a  ton  over  the 
1916  prices.  This  is  going  to  give  the  mining 
industry  in  the  Lake  Superior  district  a  big  stimu- 
lus. Most  of  the  underground  mines  are  already 
operating  to  capacity,  but  the  increased  prices 
will  mean  the  development  of  many  new  proper- 
ties. The  prices,  which  range  from  $5.05  for 
Mesabi  non-bessemer  to  $5.95  for  Old  Range 
besseiner.  are  the  highest  recorded  in  over  25 
years.  The  prices  for  Mesabi  ores  are  the  high- 
est in  the  history  of  that  range,  which  was 
opened  in  the  early  '90s.  Although  the  mining 
companies  will  have  to  pay  an  additional  50c. 
a  ton  to  get  their  ore  down  the  Lakes  next  season 
and  about  25c.  a  ton  additional  costs  at  the  mine, 
it  will  leave  a  net  of  about  75c.  a  ton  more  than 
they  have  been  receiving.  Wages  are  to  lie  in- 
creased 10%  by  all  of  the  operators  on  the  first 
of  the  year.  Most  of  the  sales  thus  far  reported 
have  been  on  bessemer  grades,  the  furnaces  evi- 
dently preferring  the  low-phosphorus  ores  to  the 
high-phosphorus  at  this  time.  The  other  ores 
will  move  later,  as  every  ton  that  the  district  can 
produce  in  1917  will  be  needed.  It  is  estimated 
that  close  to  75,000,000  tons  will  go  down  the 
Lakes  next  year,  which  will  be  more  than  10,- 
000,000  tons  in  excess  of  the  1916  shipments. 
There  is  some  talk  that  there  will  be  another 
strike  on  the  Minnesota  ranges  next  spring,  and 
it    is   believed    that    the    rumors    are    founded    on 


facts  as  the  I.  W.  W.  agitators  are  keeping  up 
their  work  in  that  field.  A  vote  was  taken  in  the 
Biwabik  district  a  few  days  ago  and  the  men 
voted  to  go  out  on  strike  on  Apr.  1,  1917.  Some 
favored  walking  out  on  Jan.  1,  but  the  majority 
decided  to  wait  until  navigation  opens  in  the 
spring.  Every  effort  will  be  made  by  the  I  W.  \V. 
to  get  some  of  their  men  chosen  to  offices  at  the 
village  elections  to  be  held  in  Minnesota  in 
March,  but  it  is  believed  that  a  majority  of  the 
other  workmen  will  be  opposed  to  them.  The 
operators  are  getting  out  all  of  the  ore  they  pos- 
sibly can  from  their  underground  mines,  in  order 
to  have  plenty  in  stock  by  spring. 

GOUVERNEUR.   N.  Y.— Dec.  2 
St.    Lawrence    County.    N.    Y..    has    experienced 

a  healthy  development  of  its  mining  industry,  this 
year.  Recently,  the  sale  of  the  Caledonia  hema- 
tite mines,  a  part  of  the  Joseph  Wharton  estate, 
is  reported  to  have  been  made  to  the  American 
Vanadium  Co.  They  were  last  worked  about  six  or 
seven,  years  ago  and  have  a  good  record  for  pro- 
duction and  grade  of  ore.  The  Benson  magne- 
tite mines  are  again  in  operation ;  the  mill  has 
been  converted  into  a  wet  plant,  using  the  Gron- 
dal  process  and  the  results  of  its  operation  will 
be  awaited  with  considerable  interest  in  view  of 
the  favor  hitherto  shown  for  the  dry  process. 

JOPLIN— Dec.  3 
The  Greatest   Find  in   Recent  Weeks— excluding 

strikes  in  the  Oklahoma  held  is  thai  of  the  Little 
.Martha  Mining  Co.  on  the  old  Baltimore  tract  at 
Chitwood,  Mo.  Working  through  a  shaft  of  the 
American  Zinc.  Lead  and  Smelting  Co.'s  B.  &  M. 
mine,  the  Little  Martha  has  opened  up  a  big 
bodv  of  ore  that  is  giving  a  better  return  than 
10%,  and  the  face  is  so  large  and  regular  that 
9  men  in  the  ground  are  keeping  the  250-ton  mill 
busy. 

Further  Curtailment  of  Electric  Power,  as  the 
result  of  another  accident  at  the  local  electric 
company's  Riverton  plant  on  Nov.  30,  tended  to 
keep  down  production  in  this  district  during  the 
week.  Following  the  accident  the  company  noti- 
fied the  mining  operators  that  electric  current 
must  not  be  -used  except  for  pumping.  This  meant 
a  complete  shutdown  for  many  large  mining 
plants,  including  the  A.  W.  C.  and  Gibson  mines 
at.  Joplin,  the  Picher  properties  at  richer,  Okla., 
and  several  properties  at  Webb  City.  It.  is  esti- 
mated that  the  shutdown  affected  at  least  20%  of 
the  district's  production.  The  company  hopes 
to  get  the  damage  partly  repaired  by  the  middle 
of  the  coming  week,  and  permit  mills  to  be  oper- 
ated at  night,  which  is  the  best  service  afforded 
for  some  weeks.  Meantime,  the  electric  company 
is  spending  at  least  $.100,000  i:>.  extensive  improve- 
ments that  should  guarantee  an  ample  supply  of 
current  in  future.  Many  operators  with  electric 
equipment  would  change  to  coal  or  gas  at  this 
time,  but  they  cannot  be  guaranteed  a  supply 
of  either.  Coal  is  so  scarce  that  dealers  want 
no  new  customers,  and  domestic  consumers  of  gas 
are  agitating  to  prohibit  its  use  by  mining  com- 
panies  during  the   winter  months. 


WASHINGTON,   D.  C— Dec.   2 

Geological  Report  on  Juneau  Gold  Belt  is  to  be 
made  by  the  U.  S.  Geological  Survey  to  meet  the 
demand  of  increasing  development  in  that  district. 
A  detailed  report  of  its  geology  is  being  prepared 
by  A.  C.  Spencer  and  H.  M.  Eakin. 

Placer  Mining  Problems  are  to  be  given  chief 
attention  at  the  new  Fairbanks  mining  experi- 
ment station.  The  details  of  the  study  which  is 
to  be  made  have  not  been  decided  upon  but 
will  be  worked  out  within  the  next  few  weeks. 
This  matter  is  to  be  threshed  out  in  Washington 
between  Van.  H.  Manning,  director  of  the  Bu- 
reau of  Mines,  F.  G.  Cottrell,  chief  metallurgist. 
and  John  A.  Davis,  who  will  have  charge  of  the 
new    Alaska    station. 

Average  Age  of  Employees  of  the  Geological 
Survey  is  37  years,  refuting  the  charges  often 
made  that  the  Government  service  is  dominated  by 
men  and  women  past  the  prime  of  life.  A  service 
tabulation  applying  to  the  Geological  Survey  shows 
this  bureau  to  have  about  900  employees  of  the  av- 
erage age  above  stated.  Among  the  188  geologists 
in  the  service  of  the  Bureau,  the  average  age  is 
39.5  years.  It  is  said  frequently  that  Government 
employees  are  "life-termers."  This  also  is  belied 
by  the  Geological  Survey  figures.  The  average 
term  of  service  in  the  Survey  since  its  stablish- 
nient  in  1879  has  been  10  years;  among  the  geol- 
ogists the  average  service  has  been  11.5  years. 
Five  members  of  the  Survey  staff  have  been  con- 
nected with  it  ever  since  its  organization. 
TORONTO— Dec.  4 

Smeltery  Smoke  is  now  bothering  beekeepers  in 
Ontario.  It  is  claimed  by  landowners  in  the 
neighborhood  of  Thorold,  Out.,  that  the  gases 
from  the  smeltery  of  the  Coniagas  Reduction  Co. 
in  that  town  are  destructive  to  the  honey-produc- 
ing industry.  Actions  have  been  brought  in  the 
Supreme  Court  by  nine  beekeepers  in  Thorold 
Township,  who  have  filed  claims  against  the  com- 
pany varying  in  amount  from  $240  to  $10,000,  on 
the  ground  that  their  colonies  of  bees  were  de- 
stroyed by  the  gases. 

Better  Forest-Fire  Protection  was  urged  on  Nov. 
28  before  Hon.  G.  Howard  Ferguson,  Ontario 
Minister  of  Lands.  Forests  and  Mines,  by  a  large 
deputation  representing  the  Canadian  Forestry 
Association  and  the  lumbering,  mining  and  com- 
mercial interests.  In  reply,  the  minister  stated 
that  the  Government  had  had  the  matter  under 
consideration  and  had  decided  that  the  whole 
system  must  be  reorganized  to  meet  present  con- 
ditions. A  separate  branch  of  the  department 
will  be  organized  to  deal  entirely  with  the  ques- 
tion of  forestry  and  fire  protection.  Edmund  .1. 
Zavitz  has  since  been  appointed  chief  of  the 
new  branch.  Legislation  will  be  passed  at  the 
coming  session  of  the  legislature  giving  him 
wide  powers  of  control,  an  important  feature  of 
which  will  probably  be  the  adoption  of  the 
permit  system  under  which  settlers  will  be  pre- 
vented from  starting  tires  fur  clearing  except 
as  authorized  by  the  fire  rangers.  It  is  also 
understood  that  town  councils  may  be  given 
extended  fire-protection  authority  with  jurisdiction 
for  a  certain  distance  outside  the  municipality. 
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ALASKA 

JOSEVIG-KENXECOTT  COPPER  CO.  (Kenne- 
eott) — New  copper  flotation;  property  comprises 
22  claims  about  7  mi.  from  Kennecott;  reports 
13%-ft.  vein  in  one  of  its  tunnels;  also  chalco- 
cite  orebody  on  Dagne-Marie  claim.  D.  K.  Mc- 
Donald, Spokane,  Wash.,  president. 

ALASKA-STANDARD  COPPER  MINING  CO. 
(Landloekl — Another  new  copper  flotation  :  owns 
5  claims  adjoining  Standard  mine  on  which  com- 
pany has  option  at  price  of  $500,000.  Several 
tunnels  and  cableways  to  wharf  at  Landlock 
Hay.  M.  L.  Hewett,  of  Montana,  and  W.  J. 
Stonehain,  of  New  York,  interested. 
ARIZONA 
Graham    County 

GERONIMO  .MINING  (Gernnimo)— Copper  sul- 
phide reported  struck  by  churn  drill  No.  1  at  85  ft. 

SOUTHLAND  COPPER  (Pima)— New  organiza- 
tion of  C.  C.  Blalock,  A.  J.  Welty,  and  V.  C. 
Harland ;  has  27  claims,  situated  25  mi.  south- 
west from  Pima. 

Gila   County 

IRON  CAP  COPPER  (Copper  Hill)— Initial  divi- 
dend of  2%  declared  on  common  stock,  also 
regular  semi-annual  dividend  of  3V>%  on  pre- 
ferred stock,  payable  Jan  I  Crosscut  from  Iron 
Cap  shaft  passed  through  36-ft.  vein,  2  ft.  on 
the  hanging  wall  containing  copper.  Another 
crosscut  is  to  be  run  at  a  depth  of  800  ft 
Mohave   County 

ARIZONA  CROSS-BAR  MIXING  (Oatman)  — 
Sinking  2  shafts;  machinery   being    installed. 

OLD  WHITE  HILL  (Kingman) — K.  T.  Root, 
owner,  plans  to  resume  operations. 


Pinal    County 

QUEEN  CREEK  COPPER  (Superior)  Contract 
let  to  explore  with  diamond  drills  the  Windsor  and 
Neary  grounds,  adjoining  Lake  Superior  &  Arizona 
on  south. 

RAY  CONSOLIDATED  (Ray)  -Produced  ill 
October  7,590,038  lb.  of  copper,  an  increase  of 
1,339,101  lb.  over  September  and  the  highest 
output  e'er  made  at  this  property. 

RAY  HERCULES  (Kay)— Contracts  let  for  new 
concentrator  which,  it  is  now  reported,  will  start 
with  capacity  of  2,000  tons  instead  of  1,000  tons, 
daily,  as  originally  planned. 

Santa  Cruz  County 

WANDERING  JEW  (Altai  New  concentrator, 
being  installed,  may  be  enlarged. 

DUQUESNE  .MINING  AND  REDUCTION  (Du- 
quesne) — Shipped  25  carloads  of  ore  and  concen- 
trates in  October. 

Yavapai   County 

MIDNIGHT  TEST  (Prescott)— Old  workings  re- 
opened to  below  300-ft.  level;  silver  cue  blocked 
out:  air  compressor  and  four  drills  ordered, 

HOMESTEAD  CONSOLIDATED  MINES  CO. 
(Walker)— High-grade  milling  ore,  gold,  silver, 
lead  and  copper,   struck   on   100-ft.   level. 

GOLDEN  BELT  (Turkey) — Lon  D.  Hall  and 
W.  W.  Elliott  plan  construction  of  mill  and  cy- 
anide plant  ;  80,000  tons  ore  reported  blocked  out. 

CALUMET  &  ARIZONA  (Warren)  This  com- 
pany, which  was  last  week  reported  to  have  op 
tioned  the  News  group  of  6  claims,  is  now  said 
to  hold  options  on  the  Sutler-Larson.  Minister. 
and  Howe  groups,  making  an  area  of 
ii.  iik  600  acres  extending  I'mm  the  Given  Monster 
on   south  in  the  United  Verd-  IMwun  on  north 


JEROME  COPPERFIELDS,  INC.  (Jerome)— An- 
nther  lerome  flotation.  Property  3  mi.  north  of 
United  Verde.  James  Westervelt,  trustee,  Globe, 
Ariz 

CALUMET  &  JEROME  (Jerome)— Benjamin 
Gillies,  milling  engineer,  who  recently  examined 
this  and  other  properties  in  Jerome  district  for 
Lewisohn  Bros.,  of  11  Broadway,  New  York,  has 
been  appointed  consulting  engineer ;  has  recom- 
mended construction  of  tunnel  from  the  Duiuth 
to  the  Franklin  claim :  also  the  sinking  of  a 
1,000-ft.    shaft. 

Yuma   County 

EMPIRE-ARIZONA  COPPER  CO.  (Parker)— 
Shipping  500  tons  monthly  to  American  Smelting 
plant  al  Hayden.  averaging  5*6%  copper  and 
about  $4  in   gold.     Property   comprises   30   claims, 

10  mi.  north  of  Parker,  developed  by  4, ft    of 

underground  work  including  three  shafts  and 
two  tunnels.  Has  been  shipping  siliceous  ore 
from  Carnation  shaft,  but  basic  ore  from  Eagles 
Nest  shaft  will  soon  be  shipped.  Head  office  in 
Title  Insurance  Bldg.,  Los  Angeles;  C.  E.  Finney, 
vice-president. 

CALIFORNIA 
Amador   County 

ORIGINAL  AMADOR  (Amador  City)— On  the 
850  Level,  ore  of  better  grade  than  on  the  upper 
levels.  Mill  capacity  increased  from  150  tons  to 
iljn    tuns    per    24    hr. 

CENTRAL  EUREKA  (Sutter  Creek)— Recent 
labor  strike  cost  company  $1,090,  paid  to  watch- 
men for  guarding  property  during  October.  Op- 
eration resumed  Nov.  6;  regular  work  was  sus- 
pended   Sept.     19.      Some    repairs    made    during 
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strike;  tailing  dam  strengthened  and  Increased  In 
capacity.      Deepening    of    shaft    recently    .started; 

tWO    new    levels    will    lie    made. 

LIGNITE  FUEL  CO.  (lone)— Lignite  depoalta. 
near  Carbondale,  being  prospected  by  drilling  and 
shaft  sinking,  to  develop  material  for  the  brl- 
queuing  plant. 

LINCOLN  GOLD  minim;  CO,  (Sutter  Creek) 
New  Incorporation  capitalized  il  (250,000  In  ten 
shares,  organized  hy  F  D  Buck,  George  W  Dill- 
man,  and  M.  L.  Horten.  Will  reopen  eld  Lin- 
coln-Consolidated mine,  adjoining  the  Wildman- 
Mahoney. 

consolidated    ama I     (Sutte:     Creek) 

Water  lowered  to  850-ft  point,  known  .,  ,  the 
1,000   station.      Unwatering    has    averaged    In    ft 

per  day,  though  frequently  20  ft  per  day  has 
been  made.  Timbers  lis  in  in  diameter  are  found 
to  be  int, let  and  apparently  as  sound  as  when 
installed,  40  years  ago.  Another  pump  and  large 
tank  are  to  be  placed  at  the  1,000  station  for 
handling  water  from  the  lower  levels  . 
concrete  floor  is  being  laid  for  this  purposi  Thi 
beadframe  will  stand  on  concrete  piers  and  will 
be  built  of  steel  and  heavy  timber.  Expected  that 
mine  will  be  unwatered  by  the  end  ol    year 

Eldorado  County 
MT.  PLEASANT   (Placervllle)— Keopenlng  mine 

in  early  spring  contemplated.  Fuel  is  being  hauled 
in.  Control  recently  reorganized  by  F  C  Van 
Scbalck,  of  San  Francisco.  Property  developed 
bv  1,000-ft.  shaft  and  equipped  with  10-Stamp 
mill 

HOLLY   QUARTZ   MINING   CO     (Placervllle) 

Permit   by  commissi i    ol    c<  rporations   to   issue 

17,000  shares  to  C.  A.  Dysle,  'i  -"•"  to  Louis  Schol- 
ler.  1,750  to  George  E.  Corey  in  exchange  for 
Lemon  mining  claim,  and  to  sell  "..nun  shares  at 
$1  per  share.  Property  has  been  worked  by  sur- 
face cuts  and  shallow  shafts  and  tunnel  Expect 
to  deepen  shaft  to  a  point  below  tunnel  level. 

Nevada  County 

ALLISON    RANCH     (Crass    Valley)      Ev t     to 

have  mine  unwatered  by  end  December.  New  hoist 
being  installed;  no  men  empli 

OCEAN  STAR  (Washington)  Reconstruction  of 
in-stamp  mill  in  progress  Mill  recently  Inst  lied 
destroyed  by  fire  of  alleged  incendiary  origin. 

Plumas   County 
INTERNATIONAL   SMELTING   CO.    (Portola) 

Reported  that  company  will  acquire  another  cop- 
per property  in  connection  with  the  Walker  mine 
Ralph  Nichols,  consulting  engineer,  making  ex 
animation. 

CRESCENT  (Crescent  Mills)— Old  producing 
mine,  in  Indian  Valley,  will  he  reopened  by  Phila- 
delphia   Exploration    Co.      Reported    that    the   Great 

Western  Power  Co.   will    extend   lines   to   Ct I 

Mills  and  that  this  and  other  mines  will    bi    elei 
trlcally   operated. 

San   Bernardino   County 

AMERICAN     TRONA     (Trona)  -Cable     read    .it 
meeting   in    London    Nov.    21    stated:    "Wi 
produce  daily   at    least    70   tons   salts   50 
better    (an  increase  of  20  tons  over  previous  esti- 
mates).    .     .     .     Up  to  now  aboul    loo  tons  have 
been   forwarded." 

UNITED  TUNGSTEN  MINES  CO.  (Vietorville) 
—Reported  that  high-grade  scheelite  has  been  dis- 
closed at  contact  of  granite  and  limestone.  A 
50-tOB  mill  planned.  William  K.  Weaver.  War 
ren  Gillelen.  .1.  Wells  Smith.  II  A  Cole,  Frank 
F.  Peard  and  E.  M.  Coplen,  of  New  fork,  are 
interested.     D.   G.   Kidder   is   mai 

Siskiyou  County 

McBRlDE  RANCH    (Callahan)       H)ou1 
of   chrome  ore   have   been   extracted   and   shipped 
to   Niagara    Falls. 

MANGANESE  CO.   (Callahan)     On  Grouse  Creek- 
has     extracted     about      inn     tons     of     eli 
but  no  shipments  yet  made. 

DEXTER  DREDGING  co.   (Callahan) 
ment   in   progress  on    Mule   and   Grouse   Cneks  of 
quartz    properties,    owned    by    Chapman    brothers 
and    Ronning. 

Sierra    County 

BEAR        CREEK        (Alleghany)      Kiel 
struck;  mill  repaired  and  crushing   begun.     Nixon 
&  Smith,  owners. 

OSCEOLA  (Alleghany)-  Formerly  large  pro- 
ducer; bonded  to  It.  G.  Gillespie,  of  Pittsburgh. 
Penn.  Electric  power  and  milling  plain  being 
installed. 

TWENTY     ONE      (Alleghany)— Addltl 
stamps    being    installed,    water    power    being    in- 
creased,   and    other    preparations    under    way    lor 
largely    increased   output 

MOUNTAIN     MINE     i  Early-day 

producer  bonded  to  C.  J.  'terry,  former  Alaskan 
operator,  to  be  developed  a.  '-pth.  A  E.  Smith, 
of   San    Diego,    in    charge. 

Trinity  County 

VALDOR    DREDGING     (Junction    Cil 
operation  of  7-cu.ft.  dredge  on  Not     18;  elect  iC- 
ally  operated. 

Tuolumne  County 

CALIFORNIA  GOLD  MINING  CO.  (Tuo- 
lumne)—Option  taken  on  Chaparral  and  adjoin- 
ing properties.  Installation  of  compressor  and 
machine  drills   contemplated 


i.  \l; I  [El  D 
he  sunk  to  200  fl      di 
In  progress 

COLORADO 
Boulder   County 

DOSS        iWallslreetl        lt.,,,,1        , 

fr <|n    to    «'_'ii 

in  gold.     Machine  drills  win  i„    h 

NIL  DESPERANDTJM  (Boulder)  Braall  force 
i  mployed  i  ntemplatea 

Installation    of    machine    drill 

Clear  Creek  County 
IBGO   (Idaho  Sprtn     I— This  I 

•  itv  teased  hy  1 (leaning 

out     ami    i -'timbering    underground    workings 

MURItAV    MINING    in.  i. illation 

,-l    ,1,  eii  ir  hoist   under  con  ildei  ll 
made    with    the    Princess    tunnel    through    which 
property  will  now  lie  d<  i -  lop<  'i 

SCEPTER  MINKS  A\n  MILLS  Co  (George- 
town) New  company,  incorporated  by  A.  T 
Monson,  J.  P.  Herahey  ami  o  k  Thorns  to  de 
\eiop  properties  ol   Amerb  an  Sis!  I 

Contract   let   to  sink  shaft   an   additional   200  ft. 

KOV   LEASING   CO     (Idaho   Springs)      0 
the     Edgar    property     through     Itig     Five     tunnel. 
D  I 

■  I  tons  of  oi,-  per  month  prod  i< 
d<  velopment 

Lake    County 
CORTELLINI  LEASES,  on  the  Ibex  and  Garhntt 

mines   (adjoining  properties)   on  Br e  Hill.  I.ead- 

vllle.  are  producing  about   150  tons  per  day  of  low- 
Id  ore,  with  occasional  lots  of  rich  ma- 
terial;   shipments   are   about   equally   divided   be- 
twi  en  no    two  leasee     The  C    &  G    li  sse  in  the 

Ibex  or   Little   .Innnv   mine,    is   extracting  ore   from 
a    large    si,,,,  i    thai    b  I  I    thU      to 

i, ment  An  interesting  development  is 
the  disco ,  o  ol  iti ong  veins  in  thi  [bea  property 
carrying  Important  amounts  "t  copper,  steady 
shipments  of  s1,  ore  being  mode,  while  regular 
'.lupin, oils  of  high  in  Mb  /in,  ,  .1 1  bonatt 
a  in    from  this  property.     • 

DERBY   RANCH  GOLD   DREDGING    (Leadville) 

This    d"  dgi     ha  i    bi    n    b   ndl  -.  ul    70,000 

on. yd.  per  month  and  has  paid  70 
this  year.     Robert  F.  LatTerty,  g<  n 
San   Miguel  County 

SILVER  BELL   (Ophir)      Crossculting 
main    level    to    prospect    the    tern' 
of   the   Silver   Hell    workings. 

PERINO    &    co      (Tellurlde)     Developing    the 
Carruthers   property    under    lease       New    mill   and 
tramway    recently    completed    now    running,    both 
operated  by   electric   power.     W  111    contl 
throughout   winter. 

Teller  County 

AILEEN    (Victor)      This    property    on 
si,,pe   ot    Raven    Hill    being   developed    bj    W     H 
Roberts,  of  Victor      Payable  ore  opened 

DANTE  (Victor)  Development  resumed  by  Con- 
solidated Moe  i  and  Redui  tl<  n  Co.  Small  force 
underground,  and  surfaci    i  n  working 

ISABELLA  MINES  co    (Crlppl 

op] I     on     Buena     Vista     vein    on     15th    level    of 

I.,  .■      h    li    "i"  '"  d      ■     go Clark    G. 

Mitchell,  superlnti 

GOLD      DOLLAR      CONSOLIDATED 
Creek)     Being    develop,  .1    bj    i  aloe    I  I 

r      l.      Jackson,     superintendent        Shoot     of     $30 
gold  ore  opened  on  Gold  Dollai 

UNITED    GOLD    MINES    CO       I  Creek)     - 

A    i  ,,].    ol  d   in    the   silver 

1 1|,  property  by  Heniby  &   Andei 
crating  through  tie    Wild  II  irse  Bhaft 
shod  FLY  (Cripple  Creel 

11      Uexandei   Hickman  .\  i  o 
of  in,  km. in  shaft,  ahoul   1 10  ft    bi  low 
D<  I  'loping  also  on  second   I 
IRONCLAD   (Cripple  Creek)     No«   • 
ganlzed   to   take  ovei    Rex   mill   on   Ire' 
.     repairs    and 

will  be  resui I  earlj         D 

CRESSON    CONSOLIDATED    (( 

ml  officers  an        a    i 

picsidenl  ;     Claud     Hoetielor, 

dent;    E     P     Shove,    treasurer;    Adolph    P.    7-ang. 

secretary;    and    Irving    Snyder.    T.    B.    Burbrldge. 
i  harles  M     U 
n.      Extra    divi.i 
addition    to    regular    monthly    dl 
share,  payable  D 

IDAHO 
Shoshone  County 
CUE)  I'll    i Will  !■  i  I     H 
llvered  at   mine.     The   100  ft.   sb  ifl   «  i 
,  ned   i"  cut   the  vein       ' 

GOLD     HUNTER      iMullan)      Planning 

silver 

BUNKER      HILL      &      SULLIVAN      il 

structure  of  furnace  and  refinery  build 

l:  . 

mine  will  begin  v  require 

or    more.      Shaft    dov 
numerous    drifts    and    or ut!         M 


BI  ICK  BEAR  k   Baarl 

HI  nil  Ill  I  Is 

Wl  r-'     Iblppt  'I 

MICHIGAN 
Copper 

MASS        (Mas, I        In.  ,.  >.,        

INDIAN  \      (Rod        i     I  '       ,        .      loWI     DIM    fl 

"II       the       llllll.   I"       I      ,1  '  ,1:,,.   i,       ,., 


olhe 


.  i   PI  l;l.u:       N     . 

'Hough    to    warrant    further 

isi.e   BOYALE    (Houghton)     il 
tonnage  to  about  3,100  I 

will   be  completed    In    i 
Much  developmenl  work 

Mil  lib.  \N    (Ro 

lode    wild 

nt    ol    stamp    roek        I  i 
drift    averaging 

Sixth      to      Hie      llttll      level,      the      raise      oil      U 

lying  above  the  Butler  lod 
Diamond  drilling  in  weal  d 
FRANKLIN    (Hi 

Sioll      OH      'JSth       level,      wh-T-'       ("p 

ir  engine,   and 

"caving"    svst, f    mining,    has    been    put    Into 

sen  Ice.      This  slim 

a    whole       Sam,,   system    Will    s     i 
the  90th  and  :. I st   I.  rals      Whi  n   compli  led.   It   I 
expected  thai  the  tonnage  win   i 
i  t,,us  to  1,300  or  I  !"" 
Iron 
Si  w    shaft    Is   l„   ' 
Equipment 
month. 

amasa  pin:  i  ER    (An  Ord 

work  mine  to  capacity.    Some  new  machlnerj   will 

Ki.MMAN    il;,  publh  '     To   be  i 
is   180  tf 

only    about    7    ft     whle       I 
, 

DOBEB    lb"    R  ■■  1 1 .  r   troin   mill. 

d  to  till  with  water  i"  fifth  level 

bailers   working   in    incline   shaft 

MACKINAW  GARDNER      I  rk   to   be 

resumed    . 

1,000   ft.    apart  : 

a    tew    vars    ag"  :    no    drifting    • 

have  good 

BI   \nd  i  Ml  I  -    IRON     CO       1 

similar    to    tl,. 

There     will     be     a     Ulllfoi" 
night    wati  l 

be  made 

MISSOURI 
Jonlin    District 
DIXIE 

pl.ml. 

NOR1  "I  K  ZINC  <  ORPOB  ITIOS 

i   mill   on 

FIGHTING     «"' 

other  min 

null,      d 
INDEP1 

p..  il  Center.     P 

• 
;-    s    I'  v."!  ma-  I 

■ 

I 

LATOR  I 

' 

STATE     LIN  I 

'. 

\ 

■ 

■wed  ore 
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ji  2i;o  ft.  Two  shafts  put  down  and  drifts  from 
both  now  in  ore.  T.  J.  Rightly,  of  Miami,  super- 
intendent. 

Northern  Arkansas 
C.  F.  MOSBALTGH  (Rush)— Opening  up  promis- 
ing mine  on  135-aere  tract  short  distance  from 
Rush.  MosbaUgh  has  been  blind  ftr  more  than 
20  years;  operated  in  Joplin  section  until  last 
spring, 

MONTANA 
Beaverhead  County 

JACK  RABBIT  (Argenta)— Vein  of  high-grade 
copper  ore  was  uncovered  at  this  mine;  said  to 
he  14  in.  wide,  carrying  15%  copper,  from  20 
to  30  oz.  in  silver  and  from  $1  to  $4  in  gold. 
Expect  to  begin  shipping  ore  within  a  few 
weeks. 

Jefferson   County 

ELKHORN  QUEEN  (Elkhurn)— Steam  hoist  and 
boiler  being  overhauled  by  John  Lynn  and  asso- 
ciates,   who    have    Leased    property. 

ELKHORN    BULWER    (Elkhorn)  —  Crosscut    be- 
ing run  on  200-ft.  level  to  cut  high-grade  copper 
shoot,  on  which  winze  was  sunk  last  spring. 
Mineral    County 

TARBOX    (Saltese) — Work    of    equipping    mine 
hearing    completion.      Concentrator    for    handling 
low-grade  ores  is  to  be  erected  in  spring. 
Silver  Bow  County 

BTJTTE  &  SUPERIOR  (Butte)— November  zinc 
production  estimated  at  15,000,000  lb.  Mill  to  be 
extended,  following  favorable  decision  in  patent 
litigation. 

ANACONDA  (Butte) — At  the  Emma  mine,  the 
deep  crosscut  from  the  Gagnon  workings  has 
reached  a  point  about  S00  ft.  below  the  Emma 
shaft.  Both  raising  and  sinking  will  be  prose- 
cuted and  stations  are  to  be  cut  every  200  ft. 
Estimated   that    shaft   will   be   completed   by    May. 

TUOLUMNE  (Butte)— At  company's  Spread  De- 
light  claim,  in  the  Main  Range  group  in  the  east- 
ern section,  a  20-ft.  vein  was  cut  625  ft.  south 
of  Sinbad  shaft.  Samples  have  assayed  I' 
copper  with  3  oz.  silver.  Preparatory  work  at 
Colusa  Leonard  Extension  in  same  district  is 
progressing  rapidly  ;  shaft  sinking  will  be  started 
Ian.  1.  At  company's  property,  on  Anaconda 
Hill,  140  tons  of  ore  are  being  produced  daily; 
November  output  will  show  an  increase  of  50% 
over  October. 

NEVADA 
Elko  County 

NEW  TUSCARORA  MINING  (Tuscarora)—  Com- 
pany has  purchased  four  Primeaux  claims,  on 
which  leasers  did  well  until  water  became  exces- 
sive. Drainage  and  development  tunnel  now  in 
about  325  ft.  Practically  virgin  ground. 
Esmeralda  County 

BLACK  BUTTE  (Goldfleld)— Recent  shipment 
iiotu  the  Campbell  lease  gave  returns  of  about 
$200  per  ton. 

SILVER  PICK  EXTENSION  (Goldfleld)— Re- 
cently organized  to  take  over  six  claims  adjoining 
the  Silver  Pick  on  the  north  and  west. 

SILVER  PICK  (Goldfleld)— Station  cut  near 
1,100-ft.  point  in  shaft  and  a  west  crosscut  is 
being  driven  to  encounter  veins  disclosed  by  recent 
tore  drilling. 

REORGANIZED  CRACKER  JACK  (Goldfleld)— 
Shaft  retimbered  to  320-ft.  level  and  cast  crosscut 
being  driven  to  encounter  vein  on  dip,  now  out 
about    175. 

JUMBO  EXTENSION  (Goldfleld)— In  addition 
to  present  lateral-development  program,  company 
contemplates  core-drilling  below  bottom  levels  of 
mine. 

GOLDFIELD  CONSOLIDATED  (Goldfleld)  — 
Final  report  for  October  shows  net  realization 
$17,015  from  treatm.  rit  ..t  :in.uoo  tons  ore.  Total 
operating  costs  were  $4  ^s  and  net  costs  $4.78  per 
ton.      Development    work    amounted    to    1,896    ft. 

and  cost  $5,665  per  ft.     Mohawk  shaft  aband id, 

tie-   territory  being  served  by   electric   haulage   to 
in-    Combination   and   Clermont   shafts. 
Humboldt  County 

HUMROLDT  COUNTY  TUNGSTEN  MINES  CO. 
(Lovelock) — New  mill  at  Toulon  running  smoothly  ; 
practically  all  construction  completed.  Output 
contracted  to  Eastern   Arm. 

Nye    County 

TONOPAH  MINE  WAGES  increas  1  '  c  pel 
day  by  the  Tonopah  Mine  Operators'  Association; 
effective  so  long  as  silver  maintains  a  monthly 
average  price  of  over  70c.  per  oz. 

TONOPAH  EXTENSION  (Tonopah)  October 
profit,  $50,251  from  treatment  of  10. (IMS  dry  inns. 
Bullion  production,  153,317  oz.  silver  and  1,488  12 
oz.    gold. 

TONOPAH  ORE  PRODUCTION  for  week  cnclei. 
Nov  25  was  10,442  tons  valued  at  $203,806,  com- 
pared with  9,579  tons  for  week  previous.  Pro- 
di ens  were:  T pah  Belmont,  2,999  tons;  Tono- 
pah Mining,  2,750;  Tonopah  Extension,  2.MS0  ; 
Jim  Butler,  1,050;  West  End,  687;  Halifax.  210; 
Reseue-Eula,  1SS ;  McNamara,  52;  miscellaneous, 
26   tons. 

White    Pine    County 

NEVADA     CONSOLIDATED      (McG  ill)—  October 

er  output   8,676,327   lb.,    a   gain    oi    316,147    lb 

over  September  and  a  new  high  record.  Last 
vear,  production  was  5,S80,0S3  lb.  in  October. 


NEW    MEXICO 
CHINO    (Santa   Rita)— October    copper    produc- 
tion. 6,921,081  lb.,  a  reduction  of  470,123  lb.  from 
the  September  output.     Last  year,  produced  6,319,- 
104  lb.  in  October. 

TENNESSEE 

TENNESSEE  COPPER  CO.  (Copperhlll)— Con- 
trol passed  Nov.  28  t  i  Tennessee  Copper  and 
Chemical  Corporation,  formed  with  400,000  shares, 
to  re-establish  the  standing  of  the  old  company 
and  to  furnish  it  with  working  capital.  Adolph 
Lewisohn  succeeds  Utley  Wedge  as  president  of 
the  Tennessee  Copper  Co.  ;  Sam  A.  Lewisohn  will 
be  vice-president,  and  E.  H.  Wcstlake,  secretary 
and  treasurer.  The  new  board  will  comprise 
these  officers  and  other  directors  as  follows:  S.  S 
Rosenstamm.  J.  H.  Susmann.  J.  Parke  ('banning, 
J.  S.  Bache.  H.  M.  Kilborn,  Richard  Sutro,  W.  B. 
Joyce,  Martin  Vogel. 

UTAH 

Juab    County 

LOWER  MAMMOTH  (Mammoth)— Lead-silver 
ore  as  well  as  copper  being  mined ;  shipments 
coming  from   1,000,   1,400  and   1.500   levels. 

YANKEE  (Eureka) — Eighteen  inches  of  ore 
running  high  in  silver  recently  opened ;  followed 
about  30  ft. ;  more  lead  appearing  in  the  ore. 

TINTIC  OUTPUT  for  first  11  months  of  1916 
amounted  to  8,522  cars  or  about  400,000  tons. 
November  shipments  were  S84  cars,  estimated  at 
44,200  tons;  in  October  788  cars  were  shipped. 

TINTIC  STANDARD  (Eureka  1— Progress  of  5 
ft  daily  in  shaft  sinking  with  small  hoist.  With 
new  equipment — expected  by  Dec.  9 — it  is  hoped 
to  make  8  ft.  daily.  November  shipments,  about 
12   cars. 

COLORADO  (Silver  City)— Contract  given  to 
Walter  Fitch.  Jr..  to  sink  shaft  from  1,500-  to 
2.000-ft.  level.  While  this  work  is  being  done 
the  large  fissure  on  the  1,500  will  be  prospected. 
Property   adjoins    Iron   Blossom   on    north. 

EAGLE  &  BLUE  BELL  (Eureka)— Shipped  in 
November  36  cars;  34  cars  in  October.  Water 
encountered  in  main  shaft  at  2, ills  ft.,  about  30  ft. 
higher  than  expected.  Work  discontinued  here 
tor  present  and  development  of  new  orebodies 
undertaken.  Elevation  of  collar  of  shaft  is  6,816 
ft.  above  sea  level.  Elevation  of  Chief  Consoli- 
dated approximately  6,665  ft.,  and  water  encoun- 
tered at  1,700.  Other  properties  opened  to  water 
level  and  below  are  Gemini,  Centeunial-Eureka 
and    Grand    Central. 

Salt   Lake   County 

MICHIGAN-UTAH  (Alta  (—Development  being 
done  on  new  oreshoot  in  Lavinia  Assure 

SELLS  (Alta)— Ore  being  mined  from  develop- 
ment, and  two  cars  awaiting  shipment.  Last  lot 
brought   $43  per  ton  net  smelter  returns 

SOUTH  HECLA  (Alta)— Slightly  increased 
shipments  possible  owing  to  somewhat  improved 
condition  of  roads.  Between  150  and  175  tons 
shipped  weekly. 

ALBION  (Alta) — Work  in  Ouiney  tunnel  fol- 
lowing vein  carrying  copper,  and  a  little  silver 
and  gold.  Two  cars  awaiting  transportation  to 
smeltery. 

ALTA  CONSOLIDATED  (Altai— Negotiations 
under  way  with  Michigan-Utah,  tor  use  during 
night  of  that  company's  aerial  tram  line  to  Tan- 
ners Flat.  New  winze  sunk  in  ore  60  ft.  below 
tunnel   level. 

Summit  County 

BIG  FOUR  EXPLORATION  (Park  City)—  Com- 
pany's mill  at  Atkinson  treating  up  to  1,000  loos 
of  tailings   daily. 

SILVER  KING  COALITION  (Park  City)  — 
November  shipments  were  2.046  tons  of  ore  and 
concentrates;  in  October  1.S7S  tons. 

SILVER  KING  CONSOLIDATED  (Park  City)— 
Tramway  handling  50  tons  of  ore  daily.  Tliaynes 
Canon   tunnel  in   1,10      ft.        Two   shifts    working. 

THREE  KINGS  (Park  City)— Rock  carrying  5 
to  6  oz.  silver  encountered  in  winze  sunk  125  it. 
below  500.  Country  rock  is  siliceous  gray  lime- 
stone and  is  mineralized  with   pyrite. 

PARK  CITY  SHIPMENTS  for  November— 
according  to  preliminary  figures — were  7,777  tons 
ot  ore  and  concentrates  by  11  shippers.  In  Octo- 
ber 6,350  tons  were  shipped,  and  in  September 
8,300  I 

GRASSELLI  CHEMICAL  (Park  City)— Recently 
opened  offices  in  Salt  Lake  City,  1108  Newhouse 
Building.  Purposes  purchase  of  zinc  ores,  and 
Investigation  and  development  of  zinc  properties. 
Offices  in  charge  of  George  11  Short,  who  has 
represented  the  company  for  some  time  in  Park 
City. 

Tooele  County 

IN  DUGWAY  DISTRICT,  Mines  Development 
Co.,  of  Salt  Lake  City,  has  leased  the  Golconda 
and  Bullion  Hill  properties  and  will  use  motor 
trucks  for  hauling  ore  to  Lund  on  the  Salt  Lake 
Route.  The  Belcher  mine  has  been  leased  by 
Salt  Lake  interests  including  W.  F.  Snyder,  B.  L. 
(oiler  and  O.  Keeler.  Other  active  properties  are 
the  Silver  Bell  and  the  Horn  Silver,  and  work 
is  to  be  resumed  soon  at  the  Black  .Alalia  and 
Rattler  groups. 


WISCONSIN 
Zinc-Lead   District 

TIFFANY  ZINC  (Platteville)— New  200-ton 
mill  at  Potosi    completed. 

VINEGAR  HILL  (Platteville)— Completed  the 
Y'ewdall  mill  at  Livingston  and  the  Meloy  mill  at 
New  Diggings,  each  handling  150  to  200  tons  of 
ore  in  10  hr.  Mill  construction  started  on  Jeffer- 
son  property   at   Hazel   Green. 

WISCONSIN  ZINC  (Platteville,)— Three  con- 
centrating mills  will  be  erected;  the  Champion- 
Church  at  New  Diggings,  the  Copeland  at  Shulls- 
burg  and  the  Tom  Calvert  at  Benton  ;  the  East 
End,  Federal,  Empire  and  La  Fayette  mills  have 
been  dismantled,  the  machinery  and  lumber  of 
which  will  be  used  in  constructing  the  new  plants. 
A  large  warehouse  is  under  construction  at  the 
Champion  mine,  also  a  wet  concentrating  plant 
at  the  Skinner  roaster  to  wash  the  low-grade 
fines  from  the  roaster.  This  company,  together 
with  the  Mineral  Point  Zinc  Co.,  Vinegar  Hill 
Zinc  Co.  and  others  will  build  a  spur  1.8  mi.  long, 
with  630  ft.  of  tunnel,  to  connect  the  New  Dig- 
gings camp  with  the  Chicago  &  Northwestern  Ry. 
at  Strawbridge. 

CANADA 
British  Columbia 

PLATINUM  is  being  recovered  from  placer 
workings  on  Tulameen  River,  one  miner  having 
secured  20  oz. 

U.  S.  ORE  SHIPMENTS  TO  TRAIL  smeltery  so 
far  this  year  amount  to  31,673  tons  coming  from 
29   properties,   mainly    in   Washington   and   Idaho. 

CHAMBERS  GROI'P  (Slocanl— J.  Y'.  Kressler, 
one  of  the  original  locators  of  the  Ruth  mine,  has 
taken  a  three-years'  bond  on  this  property  east 
of  the  Noble  Five  mill. 

Ontario 

LALLY  (Porcupine)  — Asking  tenders  for  ap- 
proximately   4.000    ft.    of   diamond   drilling. 

AURUM  (Munro)—  On  this  property,  formerly 
known  as  the  Smith-Curry  adjoining  the  Crresus, 
encountered  4-ft.   vein   showing  free  gold. 

TRETHEWEY  (Cobalt)— Taking  out  good  ore 
from  old  Rochester  mine,  worked  under  lease, 
Vein  1  in.  wide  on  290-ft.  level  carries  some 
2,000-oz.   ore. 

WEST  DOME  (Porcupine)— The  12-drill  com- 
pressor is  now  being  run  by  100-hp.  motor.  New 
hoist  is  in  place  and  the  new  shaft  is  down  30  ft. 
Crosscut  being  run  from  old  shaft  on  300-ft.  level 
to   connect  with  it. 

PORCUPINE  CROWN  (Timmins)— New  200-ton 
crusher  installed.  Diamond  drilling  under  way 
from  500-ft.  level  to  cut  at  1.000  ft.  several  veins 
paralleling  vein  now  being  developed  at  800-  and 
900-ft.    levels 

HOLLINGER  CONSOLIDATED  (Timmins)  — 
During  four  weeks  ended  Nov.  3  gross  profits  were 
$241,591  from  19,956  tons  of  ore:  average  value 
of  $8.62  ;  working  cost  $3.64  per  ton  milled.  Mill 
ran  93.3%  of  possible  time.  The  total  deficit  to 
date  resulting  from  increased  dividends  required 
by  the  merger  is  $238,148.  Liability  to  the 
shareholders  of  the  Acme.  Millerton  and  Canadian 
Mining  and  Finance  Co.  under  conditions  of 
merger  amounting  to  $720,000,  is  to  he  met  by  an 
issue  of  120,110(1  shares  .if  treasury  stock  at  $6.50 
per  share,  which  is  offered  to  shareholders  in 
proportion  of  one  share  for  every  40  held  by  them. 

OPHIR     (Cobalt) — Seven    veins    have    been    cut 
within    20    ft.    in    crosscut    from    bottom    of   shaft. 
Three   of   them    converged    into    vein    14    in.    wide 
MEXICO 

BOLEO  (Santa  Rosalia.  Baja  Calif.)— October 
copper  production   084   metric  tons. 

SANTA  GERTRUDIS  (Pachuca.  Hidalgo)— In 
October  milled  14.823  tons  :  loss.  £960.  Owing 
to  shortage  of  supplies,  could  only  operate  at 
half  capacity. 

EXPLORATION  CO.,  LTD.  (24  Lombard  St.,  Lon- 
don. Eng.) — This  company,  heavily  interested  in 
El  Oro,  Mexico  Mines  of  El  OrdVBuena  Tierra 
and  other  companies,  has  reduced  its  capitaliza- 
tion from  £750.000  to  £375.000  on  account  of  de- 
preciation of  its  Mexican  investments. 
COLOMBIA 

DREDGING  CONSOLIDATION  effected  of  West- 
ern placer  properties  of  Anglo-Colombian  Devel- 
opment Co.  and  of  the  Henry  G.  Granger  proper- 
ties, controlled  by  Adolph  Lewisohn  interests, 
which  it  is  understood  will  assume  the  manage- 
ment. 

GREAT    BRITAIN 

THE  MOELWYN  BLENDE  MINES,  at  Fcstiniog. 
in    northern    Wales,    have    been    reopened    by    the 
Zinc  Mines  of  Great  Britain,  Ltd. 
GERMANY 

ALUMINUM  WORKS,  according  to  a  wireless 
report  from  Berlin,  are  to  be  erected  "by  a  Ba- 
varian syndicate;  capacity  to  be  6.000  tons  per 
annum,  or  about  one-third  the  German  require- 
ments." 

CHOSEN 

ORIENTAL  CONSOLIDATED  (Unsan)— Cable 
estimate.  November  cleanup  s I ::  ,,Si;5  Final  Oc- 
tober results  from  27.560  tons  were  $121,218, 
Bullion  party  left  on  Nov.  4.  composed  of  five 
white  men,  company's  Japanese  secretary  and 
five  governmental  police  officers,  mounted  on  ex- 
cellent Manchurian  ponies,  lately  purchased  es- 
pecially for  bullion  trips. 
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Metal  Markets 

NEW    YORK— Dec.   6,    1916 
<  loppi  i   ■ni'i  tead  were  both  coi 
and  advanced  on  relativi  i       mall  1 
ter  was  weak,  declining  sharply  on  small 

Copper,  Tin,  Lead  and  Zinc 

Copper  The  relume  of  business  was  small,  not 
so   much   owing   to   absence   oi    buyers   .is   to    the 

inability  of  producers  to  supply  any  n 

previous  to  the  middle  of  1917  There  are  siill 
manufacturers  who  are  willing  to 
prices  it"  they  can  get  the  copper.  On  the  other 
hand,  there  are  manufacturers  who  need  the 
cupper  but  are  willing  to  wait  anil  take  tin  ii 
Chances  "tt  the  market  becoming  easier. 

The  chief  business  during  the  i 
Becond-quarter  delivery  and  was  dene  at  advanc- 
ing  prices.      Sales   Of   prompt   Copper   were   made    as 
high    as    ::."i':i'.,    r.t..    while    firs: 
was  done  at   34c.   r.t.     At    the  cl 
of    the    market    was    about    as    follows 

;     first  quartt 
quarter,   33%c;   all    regular  terms. 

Some    business    was    reported    done    fi  r 
half   of    1917    at    relatively    low    prices, 
etc.,   but   such   transactions  were  only  sporadic. 

Copper    Sheets— Base    price    for    copp 
remains   at    42c.    for   hot    rolled   and    1 
rolled,  as  reported  last  week.     \\  In 
oi    37c  .   I'"  b    mill. 

Tin -This  market  was  very  quiet.     At  the  open- 
In?,  prompt    was    15c.    tnd   I  itu  ,<■  :  at  the 
close,      the      quotations      were      I 
re  pectlvely. 

Lead     The    chief    feature    of   tlie    last    week   was 

the  advance  by  the  A.   S.   &   R.   Co    to  7',e.  on 

Tie  sd, is     morning,    and    the    announcement    of    a 

I .  mce  in  1 '  ■!■    :m  hour  or  so  later     The 

simple    explanation   of    these    events,   which    have 

irded    as    somewhat     mysterious, 

the    nil le  to  7 '  ,c  wa  i  di  id    I 

afterno and  the  second  advance  was  rather  in 

the  nature  of  a   change  of  mind.     Althi 
had    previously    been    advancing    in    the    outside 
market    and   continued    to    do    so,    the    amount    of 
business    done    by    prodt  i  very    large 

and  was  decidedly  less  than  it)  the  pre 
In  some  quarters  producers  are  so  compl 
that  thev  have  nothing  further  to  offer  for  early 
delivery,    but    that    is    probably    not    the    case    in 
all     quarters.       There     at 

that  supplies  of  prompt  lead  are  held  specula- 
tively and  that  the  market  is  being  boosted  by 
speculative  influences. 

Spelter— Right  from  the  beginning  of  the  week 
this  market  declined  sharply  on   offerini 
onil  hands.     .Must  produo  !'""t  and 

continued  to  ask  higher  prices,  but   somi 
met    the    market    on    such    small    orders    as    could 
bi     ol    lined.      About    Dec.    5    there    began    to    I"' 

offerings  by  first  hands— small  i luce: 

as    second    bands,    and    considerably    lower    price. s 
were  indicated  as  being  acceptable      Th 
occurred  In  a  dull  market  and  the  total  volume  ol 
business    transacted     was    light 

v    re    i       in  'i!     bu: 

conspicuous   bv    their    absence.      Enrop. 

no    interest    whatever,     I 

below  our  parity.     The  opinion  is  expressed  that 

stocks  of  spelter  in  the  bands  of  speculators  are 

larger  than   was  supposed. 

Zinc  Sheets— The  price  of  zinc  sheel 
I     -,. id    on    $21     per    109    lb  .    In  I'      Pi  rll,    111.,    less 
[iscount,    as    reported    last    week- 
Other  Metals 

Antimony— Market  steady  at  1"  ".  with  fair 
business  dime      December-January  shipment  irom 

China    is    .  ..    c.i.f.,    New    York,    duty 

unpaid. 

Quicksilver — Price  advanced  I 
i         ,  1       i         I  iph,  $78,  firm. 

Nickel— The  price  of  nickel  remains  unchanged 
at  1.1/ rale  per  He,  elec  rtic  commanding  a 
premium  of  5c.  per  !b. 

Aluminum— Quotations  are  at  04  865c.  per  lb. 
for  No.    1   ingots  at  New  York. 

Gold,  Silver  and  Platinum 

NEW    YORK— Dec.    6 
Gold— The  sum   of   >S.  100,000  in  gold  imported 
from  Canada  was  d  i    sited  at  the  New  York  assa; 
office  03  .1.  P.  Morgan  I    '         A  large  amount  of 


: 

from    San 

.  Hrm    In   New    , .. 

Samuel     Montagu     tig    Co., 

Silver     The  lati 
from  European  and  rndlan  curi 

a    shorlai 
from    Chin 

Followed    i  (    advance   of   Bill  er 

ion.  Nov, 
■    ■     '■ 
market  hid  been  swept  mo  i  of  sup- 

[ng    to    tin minimi 

•  (changes    which     led     lo    | 

in. I    also    ill    London.       The    Mil  e 

17.  re- 
cording   .SUCeeSSiVe 

was  not  conflm  i 

continnetal,  and  also  for  Ihe  Indl       B 

in    India   hue 
••hear"   po  pened   ill    tlie   Lot 

ne  of  affairs,  in  view  of  the 

not  without  danger. 

tinn   of   the    marie  I 

io    ;;'        noun     i'      it 

reduced. 

lions  sin    |  i  rency  fig- 

ures,   notwithstanding    vei 

Mints,    show    .. 

tendency.       The    silver    In 

to     its    reputation     of    doing    the    une\] 

the  situation    Is  such   that   furtl 

be    expected   before   the    clot 

no  new  factor  Intervenes. 

Platinum     Declined  ov 

from   jewelry    trade.      We   quote    > 

0 
the  market  fi  i 
Ekaterinburg  it   is  report 
i  Mar  in  the   N 
ing  successfully 

Zinc  and  Lead  Ore  Markets 

PlattevilK    Wis..     Dec. 

I 
sulphur  ore.     For  the  yen 

122  117    ' 

of  sulphur  on 

Joplin.   Dec.   2 
Blende,    high.    $107.75;    60 

or«  th, 
The  invasion   It 

gathering 

resulting.      Zinc   i 

company,    reducing   two 

large    number    of    mill- 
creating    a    short! 


Other  Ores 
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Molybdenum  On 


Iron  Trade  Review 
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In  the  last  month  or  two  there  has  been  a  wild 
scramble  for  pig  iron.  This  was  probably  exag- 
gerated by  heavy  purchases  of  steel-making  pig 
iron  for  export,  but  the  shortage  would  have 
developed  anyway.  Never  has  there  been  such  a 
situation  as  now  exists,  and  it  is  such  as  to  dis- 
courage any  prophesy  for  the  future.  If  the 
war  continues  for  another  year,  the  prices  may 
reach  a  point  that  will  make  the  present  ones 
seem  low. 

Export  inquiries  for  ship  plates  are  keeping 
up  a  steady  stream.  Practically  all  the  world 
seems  to  be  coming  to  the  United  States  for  ma- 
terial of  this  character.  Norwegian  shipbuilders 
in  person  have  been  applying  to  Eastern  plate- 
makers  for  large  tonnages.  They  state  that  up 
to  September  they  were  drawing  the  major  por- 
tion of  their  supplies  from  Germany,  but  since 
the  recent  controversy  over  submarine  operations 
between  their  country  and  the  latter,  these  ship- 
ments have  been  shut  off  summarily.  They  now 
are  appealing  to  the  American  mills  to  help  them 
out. 

PITTSBURGH— Dec.    5 

Car  shortages  are  as  pronounced  as  ever  at  the 
coal  mines,  coke  works  and  steel  mills,  and  much 
hardship  results.  The  traffic  managers  of  the 
various  companies  are  working  very  hard  and 
shippers  are  endeavoring  to  arrange  their  ship- 
ments to  the  best  advantage.  The  injury  is  thus 
minimized  and  there  has  been  no  serious  curtail- 
ment in  iron  and  steel  production  owing  to  the 
car  situation,  but  there  has  been  some.  The 
weather  has  been  exceptionally  favorable  for  the 
season  of  year. 

Wrought  iron  and  steel  pipe  has  been  advanced 
two  points  or  about.  $4  a  ton.  Black  and  galvan- 
ized sheets  are  up  $5  a  ton,  to  4. 25^4. 50c.  for 
black  sheets  and  6fa6.r>0c.  for  galvanized.  Iron 
bars  have  been  advanced  ?.">  a  ton  to  3.25c.  As 
high  as  5c.  has  been  bid  for  ship  plates  for  first 
half  of  1917  delivery.  Since  Aug.  I  the  railroads 
have  bought  about  100,000  freight  cars,  and  dur- 
ing this  period  the  market  for  plates,  delivery  at 
mill  convenience,  has  advanced  from  2.90c.  to 
3.50c,  but  some  of  the  car  plates  were  bought 
at  premium  prices,  to  secure  earlier  delivery. 

Despite  sharp  price  advances  all  along  the  line 
the  buying  of  steel  has  continued  heavy.  The 
Steel  Corporation's  unfilled  obligations  increased 
by  497,000  tons  in  October  and  the  increase  in 
November  may  reach  750,000  tons,  owing  to  heavy 
bookings  of  car  and  ship  material,  as  well  as  of 
rails,  as  the  mills  have  been  heavier  sellers,  for 
1918  delivery,  since  the  $5  a  ton  advance  of 
Nov.  15.  There  has  also  been  heavy  contracting 
for  sheets  and  tin  plates  for  the  first  half  of  next 
year.  It  is  hardly  expected  that  these  heavy 
bookings  will  continue  indefinitely  and  the  ton- 
nage of  business  on  mill  books  may  begin  to 
decrease  after  this  month. 

Pig  Iron — Several  sales  of  bessemer  iron  have 
been  made  in  the  past  few  days  at  $35,  valley, 
or  $2  above  the  minimum  of  a  week  ago.  and  at 
least  one  sale  has  been  made  at  $36.  Basic  has 
sold  readily  at  $30.  an  advance  of  $2  in  that  grade, 
and  $31  is  believed  to  be  obtainable  now.  Foun- 
dry has  kept  pace  with  basic.  We  now  quote  : 
Bessemer,  $35^37  :  basic,  foundrv  and  malleable, 
$:;0fr/32:  forge.  $29^31.  fob.  valley  furnaces, 
95c.  higher  delivered  Pittsburgh.  W.  P  Snyder 
&  Co.  report  average  prices  obtained  in  November 
in  actual  sales  at  $29.12.  valley,  for  bessemer 
and  $27,229  for  basic.  Foundry  Iron,  averaged, 
from  quotations,  was  $25.60.  valley,  in  November. 

Steel — There  are  reports  that  as  high  as  $62 
has  been  paid  for  sheet  bars  for  prompt  shipment, 
and  $.">"  or  higher  has  been  done  for  first  half 
1917.  We  quote  billets  at  $55@57  and  sheet  bars 
at  $.".7 if;  62,  with  no  regular  offerings.  Forging 
billets  are  $75  and  rods  $65@70. 
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Prices  of  Lake  Superior  iron  ore  for  1917  have 
been  established  by  sales  at  the  highest  figures 
considered  in  any  recent  discussion  of  the  matter. 
The  advance  of  $1.50  a  ton  over  the  year's  prices 
is  about  50^  more  than  the  maximum  talked  of 
two  or  three  months  ago.  The  announcement  of 
another  general  advance  of  10 %  in  wages  was 
made  by  the  leading  steel  companies  on  Wednes- 
day. Nov.  22.  carrying  with  it  a  10%  advance 
in  wages  of  iron  miners,  and  by  late  afternoon  of 
iportant  Iron  ore  interests  Let  it  be 
$1.50  rather  than  $1.30  would  repre- 
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Ferroalloys 


Ferromanganese — The  market  is  fairly  strong 
hut  n«»t  particularly  active.  Domestic  on  contract 
is  $165  and  imported  $164,  prompt  lots  being 
$163@  L65 

Coke 

Connellsville— Several  sales  of  furnace  coke  for 
spot  shipment  were  made  today  at  $S,  as  high  a 
price  as  lias  been  reached  on  this  movement. 
Shipments  are  not  up  to  contract  requirements, 
and  some  furnaces  have  had  to  slow  down  opera- 
tions. There  is  some  inquiry  for  first  half,  on 
which  $4fT(  4.50  will  probably  be  quoted.  Interest 
is  arising  in  second  half  deliveries,  and  it  is 
doubted  whether  operators  would  accept  loss  than 
$5,  in  view  of  the  high  prices  obtained  for  pig 
iron  for  that  delivery.  We  quote:  Spot  furnace, 
$S  :  contract.  $4<o  4,50  ;  spot  foundry.  $9@10 ; 
contract,  $5.50^6.50,  per  net  ton  at  ovens. 
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Alaska  Gold  M 

Alaska  Juneau 

Am  Sm  &  Ret  .com 
Am.  Sm.  &  Ref..  pf 
Am.  Sm,  Sec,  pt.  A 
Am.  Sm.  Sec,  pf.  B 

Am.  Zinc 

Am.  Zinc  pf 


("o|o  Fuel  &   Iron 


Nev.  Consol. 

<  mtano  Mln 

ijulnksilver 

<;wirksilver,  pf. . .  , 

Ray  con 

KepuMirl  AS.rnm. 
Republic  I.  AS.  pf. 

sinsa-Sheffleld 

Tennessee  <  'oppef 
V.  S.  Steel,  com     . 

U.  S.  Steel,  pf 

Utah  copper 

Va    Iron  C.  &  C... 


N.  Y.   CURBt 


Buffalo  Mines. 

Butte  &  N.  Y 

Butte  C.  &  Z 

<  'alerionia 

Can.  Cop.  Corpn  . 

<  'ashhoy 

Cerro  de  Pasco  . . . 
Con.  Ariz    Sm 
Con.  Copperniltii's 


First  Nat.  Cop 

Florence 

» ;oiiiiiftrl  Con 

<  ioldrteld  Merger. 


Howe  sound 

Jerome  Verde 

Joplin  <>re  &  Spel 


Standard  S.  I 

Stewart 

Success 

Ton o pah  . 
Tonopah  Ex. 


Andes 

Beat  &  Belcher. 
Bullion 


Savage 

Seg  Belcher 

Sierra  Nevada. 
Union  Con.  .  . . 

Utah  Con 

Belmont 

Jim  Butler.  .  .  . 


Mont  -Tonopah. 

North  Star 

Rescue  Kula 
West  End  Con   . 

Atlanta 

Booth 

C.O.D.  Con 

CoTnli,  Frac.  . . . , 


Jumbo  Fxtenstnn    . 
Round  Mountain 
Sandsionu  Kendall 


Nellie 

Tom  Reed 

United  Fasii-rn 


BOSTON  EXCH.*  Dec.    S 

S 

16  j 

Bonanza 

.25 

Rutte-Ballaklava  . 

94  1 

Calumet  &  Hecla. . 

600 

23} 

Copper  Range 

791 

Daly  West 

East  Butte 

Franklin 

m 

Hancock 

20  i 

Hedlev   

20 

Indiana 

4i 

Isle  Hoyale 

39  i 

5 

151 

Mason  Valley 

6J 

Mavllower 

31 

Mohawk 

103 

New  Areadian 

61 

161 

North  Butte 

27S 

North  Lake 

21 

Ojlbwav 

Old  Colony 

13 

old  Dominion 

791 

Osceola 

Quincy 

971 

St  'Mary's  M.  L.  .  . 

104 

Shannon 

10S 

Shat  tuck-Ariz.  .    . 

33 

6 

So.  Utah 

.28 

Superior 

181 

Superior  &  Bost    . . 

7! 

Tamarark 

45 

Trlimv 

Tuolumne 

1! 

U.  S.  smeltinK 

761 

U.  s   Smelfg.  pf 

52 

Utah  Metal 

7 

Wyandot 

2S 

BOSTON"  CURB*    Dec.     5 


Alaska  Mines  Corp. 

.90 

Bilmtuun  Mines 

101 

Boston  Klv. 

.70 

Boston  &  Mom 

.75 

Butte  4  Lon'n  Dev 

59 

i  nliiiin-t-Oorbin. . . . 

.02 

(  Town  Reserve 

.40 

Davis-Daly 

6H 

Facie  &  Blue  Bell 

i; 

Houghton  Copper.  . 

2 

Iron  Cap  Cop  .  pi 

16 

Mexican  Metals 

.51 

Mines  of  America 

2 

Mojave  Tungsten 

21 

Nat.  Zinc  &  Lead 

.66 

Nevada-Douglas 

m 

New   Bailie 

31 

New  Cornelia. .... 

19 

(  >hio  Copper 

1 

onei-o   

.90 

Rllla 

United  Verde  F.xL. 

41 

5 ALT  LAKE* 


Black  Jack. . 

Cardiff 

Colorado  Mining 


Cold  chain  . 
Grand  Central. 
Iron  Blossom 

May  Day 

Opohongo 

Prince  Con 

Seven  Troughs 
Silver-King  Coa 


Balley 

07 

Beaver  i  'on 

45 

(  'hampers  Ferland 

.24 

Coniagas 

5.10 

Peterson  Take 

.20 

Right  of  Way 

.07 

Seneca  Superior. . . . 

t.09 

T.  &  Hudson  Bay 

73  111) 

Temiskamlng 

.65 

.101 

Dome  l:\ten 

.29 

Dome  Lake 

.65 

Folev  O'Brien 

.70 

Holllnger 

6.75 

Jupiter 

.27 

1.80 

Porcu   crown 

69 

West  Dome 

.34 

STOCK  QUOTATIONS — Continued 


COLO    SI'RINOS     Dei-       5 

Cres3on   Con 

Doctor  Jack  Pot.  . 

Ill 

Flkton  Con 

105 

Flndlay 

.07 

( lold  Sovereign 

071 

Golden  Cycle 

2.65 

Granite 

65 

Isabella 

.23 

Mary  Mclvinney.. 

.29 

Portland 

2.05 

Vindicator 

1    52 

Alaska  Mexican 
Alaska  Tre'dwell 
Burma  Corp. ..  , 


Oroville 

Santa     Gert'dis 
Tomboy 


3    15 

0  12 
0  1G 
0    10 


t  Closing  prices,     t  Last  Quotations. 


MONTHLY    AVERAGE    PRICES  OF  METALS 


New  York 

London 

Silver 

1914 

1(115 

1916 

1914 

1915 

1916 

January  .   . 
February.... 
March. 
April 
Mas- 
July 

September.. 
October. .. . 
November. . 
Dec 

56  572 

:,7   :.iiil 
5s   (1117 

5.s  sin 

58    175 
5n   471 
54   07S 
54    344 
53    -".III 
5(1    1.54 
40   IIS2 
49   375 

5-1    sll 

4s    855 
4S   477 
51)   241 
51)    J.5I1 
4(1    915 
49   1134 
47    519 
47    1113 
4s    (ISO 
49    585 
51    714 
54.971 

56.775 

5(1    755 
57    935 

64  415 
74    269 

65  024 
62    9411 

66  1183 
6S    515 

67  855 
71.604 

26    553 
26    573 
26    7ss 
26   95S 
26    70  1 
25    94S 
25    219 
25    979 
2-1    26(1 
23    199 
22    7113 
22   9IIO 

22.731 

22  753 

23  70s 
23    7119 
23    5711 
23    267 
22    597 

22  780 
2.3    591 

23  925 

25  1194 

26  373 

26  960 

26  975 

27  597 
3(1   662 
35    477 
31    (16(1 
3(1   mill 

31  498 

32  5S4 
32    361 
34.192 

Year 

49  081 

25.314 

23.675 

cents  per  ounce  troy,  fine  silver; 
',  sterling  silver,  0.925  fine. 


New 
Elect 

York 

London 

olytic 

olytic 

standard 

1  lectr 

1  9  1  5 

1916 

1915 

1916 

1915 

1916 

Jan 

13.641 

21    nils 

61,    756 

ss  083 

65.719 

116   167 

Feb .... 

14    394 

26    4411 

63    494 

102  667 

133    167 

Mar. 

1  1    7s7 

26    31(1 

66    152 

1(17    714 

136   mill 

April 

16    sll 

27    S95 

75   1196 

124    319 

137    389 

Mai- 

Is    5116 

28    625 

77    600 

135    457 

152    522 

June.  .    . 

19    477 

26   601 

82    574 

112    432 

95.333 

137    455 

Jul3 

IS    796 

23    865 

76   (111 

95    119 

91    409 

125    500 

16    941 

26    1211 

68    673 

1111    283 

.82    333 

126    3114 

Sept...  . 

17    5112 

26    855 

68   915 

113    905 

85   250 

134   071 

Oct 

17   6S6 

27    193 

72    601 

122    7511 

88   0(10 

142    523 

Not 

18   (',27 

30  625 

77    744 

134   659 

93    273 

155.432 

Dec 

20    133 

811    773 

100   431) 

Year.. 

17    275 

72    532 

New  York 

London 

1915 

1916 

1915 

1916 

January 

February 

34  260 
37   415 
48    426 
47   884 
3.8   790 
40    2ss 

37  423 
34    389 
33    125 
33   1180 
39   224 

38  779 

41  S25 

42  717 
511   741 
51    231) 
49    125 
42    231 
38    5111 
38    51,5 
38    830 
41    241 
44.109 

156    55(1 
176   925 
1811    141 

166  225 
162    675 

167  636 
167   118(1 

151  440 

152  625 
151    554 
167    6711 
167    Olio 

175  548 

181      107 

May 

June 

July              

196  511 
179  466 
168    357 

September 

171    345 

November 

December 

1S6  932 

Av.  year 

3S  590 

163    960 

New  York 

St.  Louis 

London 

(915 

1916 

1915 

1916 

1915 

1916 

January 

February.... 
March 

April 

May 

June 

July 

August 

September.. 
October. .. . 
November.. 
December. . 

3  729 

3  827 

4  053 
4.221 

4  274 

5  932 
5   659 
4    656 
4  (110 

4  6(10 

5  155 
5.355 

5  92  1 

6  246 

7  136 
7   630 
7   463 
6   936 
6   352 
fi  244 
6   810 
7.(100 
7.042 

3  548 
3   718 

3  997 
4.142 
4.1.82 
5   836 
5    531 

4  5211 
4    4911 

4  499 

5  078 
5   266 

5  S26 

6  164 

7  375 
7   6.55 
7    332 
(1    749 
11    185 
6   (188 
(1   699 
6    898 
6.945 

18  606 

19  122 
21    883 
21    1194 
2(1    347 

25  1711 
24    611 
21    946 
23    151 
23   994 

26  278 
28    807 

31     167 

31  OSS 
3-1    440 
54    368 

32  (167 
31    011 
2.8    137 

29  734 

30  786 
30.716 
30   50(1 

Year 

4  673 

4.567 

22  917 

New  York 

si     Louis 

London 

1915 

19  16 

1915 

1916 

1915 

1916 

Jan 

Feb 
Mar 
April 
May 

June 

July 

Aug 
Sept 
Hi)      ... 

Nov 

Dei- 

6 .  386 

8    456 
8  541 
10  012 

14  781 
21    208 
19   1126 

12  7.81 

13  440 
12    SOU 

15  962 
15   391 

16  915 

18    420 
16    846 
16   695 
14    276 
11    752 
S    925 
s    730 
s   9911 
9 .  .82(1 
11.592 

6  211 

8  255 
S    360 

9  837 

14  61(1 
21    038 
18    856 

12  611 

13  270 
12    596 

15  792 
15  221 

16    745 

18    260 
16    676 
16    525 
14    106 
1  1    582 
8    755 

8  560 
s    s20 

9  1,59 

11.422 

30  844 

39    819 
44    141 

19    sss 
68    1(111 
Kill    614 
97    2511 
67    786 
67    841 
66    536 

88  409 

89  400 

89   S10 
97   762 
95   048 
99   1156 
94.217 
68   5111 
511    75(1 

51  587 

52  1195 
54    159 
56.023 

Year... 

13  230 

13  054 

67  553 

No.  2 

Pig  Iron, 

Bessemer! 

Basic  t 

Foundry 

1915 

1916 

1915 

1916 

1915 

1916 

814  59 

S2I    6,0 

813    -15 

<18    78 

S13.90 

S19   70 

14.55 

21    16 

13    45 

is    93 

13  911 

1 4  55 

21.81 

13.45 

19    211 

13   95 

19  45 

14  55 

2165 

13    45 

1.8   95 

13.95 

19  45 

14.61 

21    78 

13    611 

19.11 

13    83 

19   58 

14    7(1 

21    95 

13   67 

18.95 

13.77 

19  34 

14.94 

•'1    95 

13   91 

IS   95 

13   68 

19  20 

16.01 

21    95 

15    31 

IS    95 

14    75 

19  25 

16    86 

22    ss 

15  95 

19    5.8 

15   70 

19.53 

24    61 

15   96 

21    26 

15  8(1 

17  57 

29.12 

16.47 

27.23 

17  2(1 

25  60 

December. . 

19.97 

18.44 

18.95 

Year 

S15.S2 

S14.76 

S14  95 

1  As  reported  by  W.  P.  Snyder  &  Co. 
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SYNOPSIS—  i  i 

obtains  an  extra  ith   milling  costs 

of  $1.37  per  ton.    Th  plant     -    ;ei    ral  int  resting 
features,  among  whit  h  an    lh    method  of  starting 
the   tube  mills,   lite  natural  counter-current 
an-/  solution  fioir.  and  ntators  <!ur 

lo  the  granular  character  of  tlu  o 

The  Big   Pine  '  onsolidated  Mining   I 
completed  the  installation  of  an  interesting 

at  its  mine  12  mi.  smith  of  Prescott,  Ariz. 

The  ore  occurs  in  a  mineralized  faull  frai  ture  in  quartz 
diorite  ami  consists  i  its  of  altered  q 

of  variable  size  cemented  together  by  quartz  carrt  ! 
silver  and  iron,  with  a  very  little  lead  and 
zinc.    The  oxidation  extends  in  mosi  places  to  500  ft.  in 


iinie  Cyamde  MnM 

I  )|    \  SI  Ml 

very  hard   p 

chute  t<>  lie  used  for  I 

The   Inn    I-    i 
has  a  Hat  bottom  ami  i-  -  I  • 
from  the  ground.     T 

discharge    upon    a    12-in.    conveyor    n  iwise 

under  the  bin.     This  in  turn  dis 

.  I  tx27-in.  ( 'olorado  I  ron  Wot 
temporary  installation  and    -  duty  in  crus 

aboui  '  i  in.     It  n 
a  hall  mill. 

The  rolls  dischai  2  which  carries 

the  o 
( 'vanide  sol  th  is  introdi 


THE  CAMP  AND  MILL  OF  THE  BIG    PINE  CONSOLIDATED  MINI 


depth,  and  of  the  70, ompany  has  deve  - 

aboui  50,000  is  oxidized  ore.     The  ore  in  the  mine  aver> 
ages  $9.50  per  ton,  and  it  is  tat  the  mill  heads 

will  average  at  leas    -  on.  The  mine  is  exceptionally 

well   situated  for  economical  operation,  and   the  ore   is 
being  delivered  to  the  m  '  ,on- 

The  ore  is  run  out  of  the  tunnel  by  hand  t<>  the  null 
and  is  dumped  upon  a  grizzly  with  1 j  -in.  openings  in  the 
usual  manner.  Just  before  dumping  the  trammer  adds 
about  2  lh.  of  lime  to  each  ton  car.  The  oversize  from 
the  grizzly  is  shoveled  into  a  9xl5-in.  Blake  crushi 

•Manager,  Biff  Pine  Consolidated  Minii  ott,  Ariz. 


a  100-hp.  I 

■ 
| 
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motor  and  considerable  additional  momentum  is  obtained 
on  the  back  swing.  After  two  or  three  reversals  of  tin' 
switch  a  complete  revolution  is  obtained,  the  mill  picks  up 
speed  and  the  starting  is  completed.  I  can  strongly 
recommend  this  simple  little  device  to  anyone  having 
trouble  in  starting  tube  mills. 

Hard  mine  ore  is  largely  used  for  tube  mill  pebbles. 
Rounded  pebbles  of  hard  blue  diorite  from  a  local  creek 
are  also  used  when  the  mine  ore  cannot  be  obtained  in 
sufficient  quantity.  About  three  tons  per  day  is  necessary, 
and  the  loading  is  done  through  the  door. 

The  discharge  from  the  tube  mill  is  maintained  at  about 
40%  moisture  and  goes  through  an  8x54-in.  Frenier 
pump  to  a  15-in.  Akins  classifier.  The  classifier  separates 
at  about  100-inesh,  the  sands  dropping 
directly  into  the  tube-mill  feed  box 
and  the  slimes  going  by  gravity  to  the 
No.  1  Dorr  thickener  on  the  next  floor. 
An  extraction  of  about  '<■<',  is  ob- 
tained up  to  this  point.  The  No.  1 
thickener  is  30x1]  ft.  The  overflow 
runs  into  the  gold-solution  storage  tank. 
No  clarifying  tank  has  been  found  nec- 
essary. The  storage  tank  is  connected 
to  the  suction  of  a  Dean  triplex  solution 
pump,  zinc  dust  being  fed  in  between. 
The  pump  forces  the  pregnant  solu- 
tion through  a  Merrill  press,  which  is 
set  on  top  of  the  barren-solution  stor- 
age tank  and  drains  direct h  into  it. 
This  tank  is  set  on  trusses  directly  over 
the  tube  mill,  and  it  has  been  found 
advantageous  at  times  to  have  it  inside 
of  the  building.  The  thick  pulp  at 
50%  moisture  is  lifted  by  a  1-in.  dia- 
phragm pump  into  agitator  No.  1.   The 


An  interesl  ing  Eea1  ure  of  one  of  these  agitator-thickener 
sets  is  the  natural  counter-current  flow  of  pulp  and  solu- 
tion theoretically  possible.  This  is  due  to  the  fact  that 
the  pulp  in  the  agitator  above  the  discharge  point  is  of 
a  much  higher  specific  gravity  than  in  the  thickener  above 
the  same  point.  Referring  to  Fig.  3  the  pulp  in  thick- 
ener Xo.  1  flows  by  gravity  to  agitator  No.  1  until  it 
reaches  the  level  A,  which  is  the  level  of  the  pulp  in  thick- 
ener No.  1.  In  the  agitator  an  even  dilution  of  3  to  1  is. 
maintained  throughout  the  tank.  The  pulp  flows  through 
the  discharge  pipe  B  to  the  thickener  Xo.  1.  A'  is  placed 
at  approximately  the  bottom  of  the  clear-solution  level 
and  goes  to  the  center  of  the  thickener  so  as  not  to  spoil 
the  efficiency  of  the  settling.     Therefore  in  the  outside 
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Solution 

Storage. 


CONCRETE  SUMP  TANK 


Diaphragm 
^Pump 


FIG.  2.  GENERAL  ARRANGEMENT  OF  THE  MILL 
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H  Dilution  PulP 

FIG.    3.     THE    AGITATOR-THICKENER    SETS.    SHOWING  THEORETICAL  COUNTER-CURRENT   PULP  AND 

SOLUTION   FLOW 


agitators  are  of  a  modified  Parral  type,  the  invention 
of  l».  II.  Bradley,  Jr.,  and  I  believe  this  is  the  first  in- 
stallation of  the  kind. 

They  consist  of  an  annular  tank  3  ft.  wide  surrounding 
a  24-ft.  Dorr  thickener.  In  it  are  arranged  at  equidistant 
points  four  6-in.  air  lifts  which  pick  up  the  pulp  at  the 
bottom  and  discharge  it  jusl  below  the  surface  with  con- 
siderable force,  so  as  lo  give  the  mass  a  swirling  motion. 
The  air  lifts  are  set  at  the  outer  edge  of  the  tank  and 
discharge  tangent  to  the  inner  edge  in  order  to  take  care 
of  any  tendency  toward  an  accumulation  of  heavier  parti- 
les  near  the  outside.  Two  1-in.  pipes  carry  the  discharge 
from  the  agttatoT  to  the  center  of  the  inside  thickener, 
ju-t  below  the  clear  solution  level.  The  agitator  is  fed  con- 
tinuously, and  discharges  continuous!}    to  the  thickener. 


agitator  above  the  pipe  B  we  have  a  3  to  1  pulp,  while 
in  the  inside  thickener  above  this  same  point  we  have 
nearly  a  clear  solution,  and  the  difference  in  specific  grav- 
ity forces  Hie  solution  in  the  inside  thickener  to  a  Level 
about  Hi  in.  higher  than  in  the  outside  agitator,  where  it 
How-  by  gravity  back  to  Xo.  1  thickener.  The  same 
applies  to  the  next  set  and  so  on,  so  that  by  adding  pulp 
at  one  end  of  the  system  and  solution  at  the  other  both 
will  flow  by  gravity  in  opposite  directions. 

This  has  not  been  attempted  in  practice,  however,  on 
account  of  the  fact  that  the  pulp  is  often  so  sticky  and 
thick  that  if  would  clog  the  pipes.  It  is  assisted  out  of 
each  thickener  by  a  diaphragm  pump.  A  Marsh  14xl2-in. 
air  compressor  running  at  80  r.p.m.  and  consuming  about 
L0  1 1 1 >.  supplies  sufficient  air  at  7  lb.  pressure  for  the  eight 
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mi'  lifts  in  A  blower  would  no  doubl 

be  a  more  economical  method  of  obtaining  the  air,  ;is  this 
compressor  is  no!  designed  for  thai  kind  of  vvi 

In  Xi>.  I  agitator  the  thick  pulp  is  diluted  to  ■">  to  1  l>.\ 

the  clear  overflow  from   No.  3  thicl r.     No  cyanide  is 

added  after  this  agitator,  the  remainder  of  the  planl  being 
merely  for  washing  purposes.  The  thick  pulp  from  No.  '.' 
thickener  goes  <>  No.  2  agitator,  where  il  is  diluted  b\ 
the  solution  from  the  filter  rai  num 

The  pulp  frpm  Xo.  3  thiekenei  oi  to  a  9x1 1-ft.  Oliver 
filter.    The  solution  and  wash   from  the  filter  are  drawn 


TUBE    Mll.l 


through  the  vacuum  pump  and  discharged  to  No.  2  agi- 
tator.   The  tailings  are  discharged  u] i  conveyor  belt. 

An  cm  rai  1 1< £  over  90* .    is  being  obtained. 

The  ore  does  not  make  a  true  slime.  Inn   rathei   a   Gm 

granular  producl    thai    settles   readily.      Furthei re,    il 

was  found  unnecessary  to  .rind  very  fine,  and  the  result- 


PIO.  5.    AGITATOR-THICKENEB  SETS  AND  SUMP 

ing    comparativel)     coi  rave    considi 

trouble  in  the  agitators  bj   settling  between  the  air  lifts 
Sl;il    ai  high  extraction   was  obtain, 

the  tube  mill,  it  was  dei 
inating  agitation  altogether.     ' 
and  the  mill  is  now  running  wil 

agitators  probabh   would  be  entiri  !  on  a  true 

sliming  ore. 

The  main  part  of  the  mill   ' 
mentioned,  c       i 

the  other  the  cyanide  tanks  :  M    ■ 

a  small  third  door  running  along  the  fronl  ol   the  mill, 

which  forms   a   concrete  tank  of    1". u.ft. 

The  mill  has  concrete  floors  which  dram  into  this 


and   .i  ,i    the   plai 

caughl  here.     Tli  and 

i 
can  i  i  mill  and  flush  Hi< 

icr, 

ite  accounl 

cyanide  is  0.5  lb  I  lb. : 

.  per  kw.-hr.,  $0. 1  I ;  labor  and  -n 
i  nee,  $0. 1 1  :  chemi 

Tltae  Miuanirng  Debris  Problem 

A    notable  contribution    to 

ted  for  publicatii  i 
the  United  States  Geological  Survi         I    ■    report,  which 
will  be  issued  du  '  tied  "II 
draulic  Mining  I  >«'-! . ri-  in  the  Siei  i 
sents  an  extremely  thorough  investigation  bj  ' 
Gilbert.     In  a  memorial  presented  to  the  P  the 
United  States  in  l  '"•■"•.  the  Calif  on 
after  emphasizing  the  contribution  of  placer  and  hydn 
mining         I        ornia  and   to  the   nation,  expressed   the 
conviction  thai  a  rational  application  of  the  natural  laws 
ning    the    deposits                  imenl    from    torrential 
rmil  both  hydraulic  mining  and  agricul- 
ture i i I  on   iii   lid-   region,   not  only   withoul 

hinderance  to  each  other,  but  to  their  mutual  advat  I 
In  the  belief  thai  the  question  was 
as  it  involves  the  study  of  erosion  and  of  on  in 

the  mining  districts  as  well  a<  in  the  lowi 

.  ssociation  requested  that  the  Director  of  the  C 
States  Geological  Survey  should  be  instructed  "to 
take  a   particular  stud  the  S 

1 
from  torrential  str 
The    investigation    then    In  .    :  M       Q 

e iected  n  ith  the  problem  and  a  laborati 

pub- 

Geolo  ical    S  "  I         T 

which  deal-  with 
of   the   problem, 

lion, 
h   will   be 

em.  which 

Mr.  ' 
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The  investigator  appreciated  the  Tact  that  the  problem 
was  ((implex,  involving  many  factors  other  than  those 
directly  connected  with  mining,  and  recognized  that  the 
beneficial  use  of  these  rivers,  now  overburdened  with 
debris,  must  be  effected  by  cooperative  endeavor  on  the 
part  of  several  interests.  The  public  interests  in  agricul- 
tural reclamation,  as  well  as  in  placer  mining,  must  now 
be  harmonized  with  the  public  interest  in  navigation.  In 
its  conclusions,  therefore,  this  scientific  study,  which  had 
Us  origin  in  the  antagonism  of  mining  and  agriculture,  is 
found  to  involve  a  question  of  relative  values  between  com- 
merce and  agriculture,  as  well  as  between  mining  and 
irrigation  and  power  development. 

Daa.g|5rmsims  fiFOsmi  i%is*  Gosiapif'es^oir' 

The  accompanying  indicator  diagrams,  by  R.  S. 
Hawley  in  Power,  Dec.  12,  were  taken  from  the 
air  cylinders  of  a   two-stage   tandem   compressor.      Pigs. 


FIG.     1.      VERY      [•('(it:      [iIAiiKAil      FROM      HIGH-PRESSURE 
CYLINDER 

I,  3  and  5  show  the  high-pressure  diagrams,  and  Figs.  2,  l 

and  li.  the  low-pressure  diagrams.  A  40-lh.  spring  was 
used  for  the  high  pressure  and  a  ii(»-ll>.  spring  for  the 
low  pressure.     The  valves  of  the  compressor  are  of  the 


FIG.  2.    LOW-PRESSURE  DIAGRAM   WITH   LEAK    I X   INTER- 
COOLER    INDICATED 

-pring-poppet  type  inserted  in  cages  and  the  cages  screwed 
into  the  cylinder  head.  The  lower  end  pf  each  cage  presses 
against  a  copper  gasket,  which  prevents  leakage  at  that 
point. 

Before   the    diagrams    were   Taken    the    compressor    was 
pounding  badly,   its   strokes   were   not  uniform   and   the 


FIG.  3.  HIGH-r'RKSSl'l:!:  CYLINDER  DOING  LITTLE  WORK 

low-pressure  cylinder  was  excessively  hot.     Pressure  in  the 

cr  could  not  he  maintained  as  usual,  and  the  conse- 
queni  decrease  in  the  air  supply  was  noticeable. 


Diagrams  1  and  2  were  then  taken.  Fig.  1  shows  that 
the  high-pressure  cylinder  is  doing  little  work.  The  dia- 
gram is  so  irregular  that  it  is  impossible  to  follow  the 
events  of  the  stroke.  The  head  end  of  Fig.  2  is  nearly 
poi  feet    in   form,   hut    the  compression   is  too  high.      Air 


FUi.     I      TOO    HIGH     DISCHARGE    PRESSURE    FOR    LOW- 
PRESSURE   CYLINDER 

enters  along  hue  i!n  at  atmospheric  pressure,  is  com- 
pressed along  ab  to  about  60  lb.  pressure  and  is  delivered 
along  be.  Reexpansion  of  air  in  the  clearance  space  then 
occurs  along  ,,/.  The  crank-end  diagram  shows  that  air 
enters  this  end  of  the  cylinder  at  an  average  pressure  of 


FIG.    5.      HIGH-PRESSURE    DIAGRAMS— REPAIRS    COM- 
PLETED 

about  30  lh.  This  indicate-  a  leakage  from  the  inter- 
coolsr  back  through  the  discharge  valves  into  the  cylinder. 
Examination  of  the  valves  on  the  low-pressure  showed 
that  the  gaskets  under  the  cages  were  all  defective  or 
broken  out.  allowing  air  to  pas>  hack  into  the  cylinder 
from  the  tntercooler.  After  these  gaskets  were  renewed, 
diagrams  •'!  and  4  were  taken.      Fig.  4  is  of  good   form. 


!.(  IW-PRESSURE     DIAGRAMS— REPAIRS 
COMPLETED 

hut  the  extremely  high  pressure  of  discharge  indicates 
that  the  valves  are  operating  against  practically  receiver 
pressure.  Fig.  3  shows  that  little  work  is  being  done 
by  tin-  high-pressure  cylinder,  and  since  all  the  air  must 
pass  through  this  cylinder,  considerable  leakage  through 
it>  \al\es  is  indicated.  Examination  of  the  valves  id'  this 
cylinder  showed  that  the  gaskets  were  all  so  badly  worn 
as  to  he  useless,  so  the  piston  was  simply  churning  air 
hack  and  forth  while  the  low-presure  was  doing  all 
the  work  of  compression.  After  repairs  were  made.  Figs. 
5  and  li  were  taken.  The  compressor  is  working  against 
too  high  a  pressure  for  host  results. 


Packing  it*  <  \\ a  Cylinder  Head  and  the  cylinder  should 

be  thin,  the  thinner  the  better.  Thick  packing  is  more  likely 
to  blow  out,  and  the  additional  thickness  unnecessarily 
increases  the  clearance  in  the  cylinder. 
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SYNOPSIS     Otu 

through   the  various  stages  of  compression,  trans- 
mission and  list    •  <■■  final  efficiency  is  ca 
lated.     Its   lowness   (10-25%  I    calls  attention    to 
the  need  of  care  in  compress  ration.    Sug- 
gestions and  examples  show  i 

pression  can  be  Ini  reast  i  design  of  equip- 

ment. 

The  engineer  who  bias  occasion  to  studj  mining  opera 
tions  in  various  camps  cannot   fail   to  be  struck  l>\   the 

surprisingly   low   mech; al   efficiency    of   man]    oi 

compressed-air  installations.     U] investigation  he  will 

find  that  unsatisfactory   conditions   arc   usually   due    to 
lack  of  a  rational  conception  on  the  part  of  tl 
regarding  the  occurrence  of  avoidable  and   unavoidable 
losses  in  such  installations  and  to  failure  to  realize  the 
magnitude  of  these  losses. 

Air  is  such  an  unstable  substance  thai  an  installa- 
tion doing  satici  i -t<: :v  work  in  one  locality',  ii  axactli 
duplicated  in  another,  may  prove  a  complete  failure.  In 
designing  and  operating  the  plant,  all  local  conditions, 
particularly  those  referring  to  altitude,  musl  I"'  given  due 
consideration  in  order  to  accomplish  results  that  arc 
satisfactory  both  from  a  technical  and  economic  point 
of  view.  In  this  connection  it  musl  be  borne  in  mind 
that  the  plant  showing  the  highest  mechanical  ctficienc\ 
is  not  necessarily  the  most  economical  one. 

The  Question  of  Mechanical  Efficiency 

The  mechanical  efficiency  of  a  compressed-air  instal- 
lation, consisting  essentially  of  compressor  plant,  pipe 
line  and  air  engines,  is  evidently  the  ratio  of  the  useful 
work  performed  by  the  air  engines  and  the  actual  work 
required  to  produce  and  transmit  the  compressed  air 
operating  the  engines. 

Perhaps  the  most   lucid   wa  '  ring  all   possible 

losses  that  may  occur  in  the  production,  transmission 
and  use  of  compressed  air  is  to  follow  ;,  definite  quantity 
of  air — one  pound,  for  instanc  te  moment  it  en- 

ters the  air  cylinder  of  a  <  ompressoT  until  it  is  exhausted 
from  the   cylinder  of   the   air  engine.     To   do    I 

must  imagine  that  the  | nd  of  air,  upon  being  discharged 

from  the  compressor,  i-  left  entirely  to  itself  while  trav- 
eling to  and  thro  i  engine  and  is  not  assisted 
in  any  way  by  ne\i  compressed  air  coming  in  behind 
it.  as  it  is  in  actual  practice  at  the  expense  of  extra 
energy  for  which  there  is  no  useful  return. 

The  theoretical   ne1    <voi       eq     red  to  compress  adia 
batically  in  one  stage   Va  cu.ft.  of  air  from  an  initial 
absolute  pressure  Pa  to  an  absolute  pressure  /',  in  pound- 
per  sq.in.  and  to  deliver  the  compressed  air  al 
sure  into  the   receiver  is 

in  which  n  =  1.40G. 


I-'.     Upon  entei  i 

the     b  ' 

the  heated    inlel    valves  and   cylinder  wall-  of  the  com- 
pressoi  How    much    we    have    no   i 

of  measuring.     F ur  problem  we  will  at 

that    n    is  n 

an   increase  in  the  volume  of  the  pound  oi 

tence,  an  increase  in  the  power  req 
I 
minimized   by  pro  :   and 

_   it   b  ith  ampl 

One   pound   of  62     air  a1 
M.;   lb.)  oci  ilume  of  13.1  II  cu.ft. 

80°  P.,  it  oi  olume  of  7a  -  -   L3.593  cu,ft 

iress   this   volume  adiabatically   in  one   si 

I  deliver  it   into  the  receiver  requires  theor- 
etical work   ( from  equation   I  i. 

II,.       71,400  'i. -lb. 
The  volume    I".  which  the  pound  of  air  occupies  after 
3ion,  «  e  fii  ation 

i    I,;: i 


T,  =  13.593/ —   )        =  3.6  cu.ft. 


(3) 


•Professor   of  mining   engineering.    Mining   Dept..    I 
ity  of  Montana,  Butte.  Mont. 


■i    Loss— This    is  due   to  'I    \  <  >l  n  1 1  ft  ri< 

ency  of  the  compressor.     Clearance  rj   for 

well-known    mechanical    reasons.     I'-   effect 

down  of  volumetrii    efficiem         I  •    air. 

upon  expanding  on  the  return  stroke  of  the  piston,  I 

leaving  only  a  portion 
oi  it  for  incoming  free  air.  As  a  result,  at  each  stroke 
not  a  cylinderful  of  new  free  air  is  taken  in,  but  a  vol- 
ume diminished  by  the  volume  of  tl xpanded  clearance 

air.    This  means  that,  in  order  not  onh 

liver  a  definite  quantity  of  air  per  stroke,  thi 
of  the  intake  cylinder  must  be  made  larger  by  the 
volume  of  the  expande  air. 

The  latter,   in  ex] 
;uuo'  •  the  other  side  ■  '  neor- 

ts  volumetrii    •  ' 
only  and  not   the  power  required   for  compression.     In 
.   the   fact    that    tl 
■    in  order #to  tal  learance  lot 

friction  and  therefore  an   in. 

Loss — In  addition  t mpr 

supplied  to  r  must  al- 

that  is  unavi 

■ 
and  by  proper  ca 

i   1,  2   and 

are  r 

Hn   this   paper  all   losses  are   based   oi 
oper«  ■  vel- 
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n  \  to  make  allowance  for  these  three  losses  by  adding 
i.v,  to  the  theoretical  power  required  for  compression 
and   delivery,  as   found  by  equation   1. 

Referring  to  equation  2  and  adding  15%,  we  get  ac- 
tual work : 

It",/  =  82,200  ft. -lb.  (4) 

Fourth  Loss — The  theoretical  absolute  temperature  of 
the  pound  of  compressed  air  when  leaving  the  compressor 


To     =     Tn 


r\Y.  -  , 

Pa 


in  which  Ta  =  80  +  461  =  541°:  P.,  =  94. T  lb.,  and 

"„  =   II.:  lb. 

whence 

T2   =   930°  absolute.  (5) 

Under  favorable  conditions  the  actual  temperature  of 

the  c pressed  air  should  be  loss,  owing  to  radiation  and 

water  cooling.  In  many  installations  it  is  found  to  be 
more,  because  of  imperfections  of  the  compressor,  such  as 
leaks  around  piston  and  sticky  discharge  valves. 

The  volume  of  the  pound  of  compressed  air  from  equa- 
tion 3  is  U,  =  3.6  rii.lt.     In  actual  practice  the  air  cools 
to  outside  temperature  (62°  F.)  before  reaching  the  air 
engines.     If  left  alone  its  pressure  would  decrease  to 
fTa\ 


P',  =  P, 


'/'., 


and    T , 


930° 


in  which  Ta   =   62  +  461   = 
whence 

P'2  =  53  lb.  absolute.  (6) 

This  represents  a  pressure  loss  of  12  lb.  due  to  dis- 
sipation of  compression  heat.  It  is  by  far  the  greatest 
loss  occurring  in  compressed-air  installations  and.  in  gen- 
eral, it  is  unavoidable. 

Unavoidable  Losses  in  the  Transmission   of 
Comphessed  An; 

The  pound  of  air  on  entering  the  pipe  line  may  be 
considered  as  occupying  a  volume  U._,  =  3.60  cu.ft.  (from 
3)   and  tec  have  a  pressure  P'..  =   53  lb.  abs.    (from  6). 

Fifth  Loss — In  passing  through  the  pipe  line,  the  air 
undergoes  a  further  loss  of  pressure  due  to  friction.  The 
smaller  the  pipe  the  greater  the  friction  and  the  greater 
the  pressure  loss.  This  loss  is  unavoidable,  but  can  be 
minimized  by  ample  dimensions  of  pipe.  For  our  prob- 
lem we  will  assume  that  the  loss  amounts  to  5  lb.  The 
pressure  of  the  pound  of  air  at  the  discharge  end  of 
the   pipe  line  is.  therefore. 

P.  =    18  lb.  abs.  (<  i 

This  decrease  in  pressure  is  accompanied  by  an  increase 
in  volume,  hence  loss  of  potential  energy  due  to  loss  of 
pressure  is  partly  compensated  by  increase  of  volume. 

The  new  volume  will  be 

"*\  =  3.60/gj  =   1  cu.ft. 

Sixth  Loss — In  compressed-air  installations  it  often 
happens  that  the  engines  using  the  air  are  situated  at 
.i  considerable  ele  e  the  compressor  plant.    Fail- 

ure to  take  that  fact  into  account  leads  to  unsatisfactory 
results  such  as  may  be  observed  in  many  existing  instal- 
lations. 

If  air  at  a  given  pressure  is  to  !"■  delivered  through 
a  pipe  at  a  point  above  the  i  ompressor  plant,  it  stands  to 


I'. 


reason  that  in  addition  to  the  energy  required  for  merely 
making  the  air  flow,  as  in  a  horizontal  pipe,  energy  is 
required  to  lift  the  air  from  the  compressor  up  to  the 
point  of  use. 

The  problem  usually  appears  in  the  form  of  an  ex- 
ample such  as:  A  set  of  mine  pumps,  situated  1,500  ft. 
vertically  above  the  compressor  plant  require  air  at  80- 
lh.  gage.  The  compressor  is  at  an  elevation  of  5,000 
It.  above  -ea  level  and  is  capable  of  compressing  air  to 
90  He  gage.  How  much  pressure  can  we  afford  to  lose 
in  the  pipe  line? 

Air  pressures  at  different  elevations  may  be  ascer- 
tained  yery  closely  from  the  following  equation: 

log  P,  =  log  Pl  —  0.0000151  h  (9) 

in  which  P,  =  absolute  pressure  of  air  in  lb.  per  sq.in. 
at  top,  Px  =  absolute  pressure  at  bottom,  and  //  =  ver- 
tical distance  in  feet  between  top  and  bottom. 

Atmospheric  pressure  at  pumps  (from  equation  9), 
log  P'2  =  log  14. r  —  0.000015T  X  6.500 :  whence  P' ,  = 
I  1 .6  He  per  sq.in. 

Atmospheric  pressure  at  compressor,  log  P\  =  log 
II.;  —  0.000015;  X  5,000:  whence  P\  =  12.3  lb. 

Absolute  pressure  required  in  air  cylinders  of  pumps, 
P2  =   80  +   11.6   =   91.6   He  absolute. 

Absolute  air  pressure  required  at  bottom  of  pipe,  neg- 
lecting friction,  log  91.6  =  log  P1  —  0.000015;  X 
1,500;  whence  Pl  =  96.7  lb.  abs. 

Since  the  selected  machine  compresses  to  90  -4-  12.3 
=  102.3  lb.  abs.,  we  can  afford  a  pressure  loss,  due  to 
friction  in  pipe  line  of  102.3  —  96.;  =  5.6  lb.,  and 
the  dimensions  of  the  pipe  must  be  computed  accord- 
ingly. 

Had  the  machine  in  the  instance  stated  been  able 
to  compress  air  only  to  84  lb.  gage,  the  air  at  the  pumps 
would  never  have  reached  a  pressure  of  80  lb.  gage,  no 
matter  how  large  the  pipe  had  been  made. 

Loss  6  is  unavoidable  and  cannot  be  minimized  by 
any  known  means.  To  bring  the  compressor  up  to  the 
same  level  with  the  pumps  would  entail  an  equivalent 
loss  as  explained  under  loss  10. 

Seventh  Loss — We  have  in  the  end  a  pound  of  air  oc- 
cupying a  volume  of  4  cu.ft.  at  a  pressure  of  48  lb.  ab- 
solute to  operate  the  air  engine  (equations  8  and  ;). 
In  order  to  overcome  the  friction  of  the  engine  near 
the  end  of  the  stroke  and  to  cause  the  air  to  properh 
exhaust  against  the  back  pressure,  the  exhaust  pressure 
Pl  must  be  somewhat  above  atmospheric  pressure  /'„  at 
the  particular  locality:  hence  all  the  energy  residing  in 
tin-  pound  of  compressed  air  is  not  available  for  doing 
useful  work.     This  is  an  unavoidable  loss. 

The  theoretical  work  Wn  which  a  volume  I'.  cu.ft. 
of  air  at  an  absolute  pressure  P,  lb.  can  develop  dur- 
ing admission  and   partial   adiabatic  expansion   is 

p  V    p  v 

—  1 


W„  =  144(/'J:,  + 


PaVx)ft.-lb.  (10) 


in  which  1',  =  volume  of  exhaust  air. 

If  the  engine  is  adjusted  to  exhaust  at  16.5  lb.  absolute 
pressure   (atm.  pre-,  being  II.;   lb.),  then 

(S    \0  ?' 

16  r>, 


r, 


v 


m 


=  $.5  cu.ft.     (11) 


Wn  =  444(48  X  4  +«X4-16.5 


X  8.5) 


0.406 
28,000  ft.-Tb. 


—  14. 


(12) 
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Eight  Li         I 

coj a   Eriction,  | 

tain   the  actual  imar^ 

i"  subtract    I-',    from  the  theoretical  work;  thus. 
I  ft.-lb. 

\ll.i   II  INK    \l,     El  FICI]  -        ■ 

„  _  h  performed  by  air  en* 

actua 

82,2' 

In  Hi.'  pr  us  rather  perfecl  conditions 

v. ere  assumi  -  '    losses  mil  j  idered 

in  the  computal  io  i  cy. 

Ninth    I."—     In    rock    drills    and    underground    mine 

is,  compressed  an-  is  g<  uerallj   used  lexpansively, 

for  the  principal  il   such  machines  are  sin 

in   construction,  smallei  lighter  in  weighl 

therefore  easier  to  handle  and  to  manipulate.  These  ad- 
vantages  alone   ■ 

|.    ;es  due  to  the  air  being  exhau  illj   al   full 

pressuTe.     In  underground  operations  thi  Lrther 

compensated  oy  the  fad  that  the  exhausi  air  furnishes 
ventilation  that  would  have  to  be  provided  bj  other  arti- 
ficial means. 

Using  compressed-air  nonexpansively  nevertheless  en- 
tails an  actual  I"--  which  it  is  well  to  recognize  when 
planning  an  installation.     Air  drills  of  tl 

.  inasmuch  as  they  perform  useful  work  only  on  the 
forward  stroke,  are  (theoretically)  the  least  efficient  ma- 
chines as  regards  consumption  of  energy. 

The  theoretical  ne1  work  in  foot-pounds  that  a  volume 
^\   cu.ft.   of  i  apable  of   performing, 

u  ben  used  nonexpansively  is 

H„   =  144;/\  Pa)\\  ft.-lb.  (14) 

in  which  I\  ami  Pa  =  abso  pounds  per 

square  inch  of  inn  ial  and  of  bai  ively. 

A.  cording  to  equal  ions  1   and    -  of  air  aa 

it  leaves  the   pipi    line  has  a  volt  u.ft.  ami  a 

pressure  of    18  lb.  abs.     If  employed    i  i 

ite  an  air  drill,  we  ran  perform  work  (from  equa- 
tion  1  -I  i  to  the  amouni  of  : 

Wn=  144(48        i  »,200 ft.-lb.  {theoretical 

Subtracting  15$    for  unavoidable  mechanical 
;  ,.,   actual   Wn         16,300  ft.-lb.     Since  only  half  of  the 
work  is  useful  worl 

Useful  nod-  of  drill  =  8,150  ft.-lb.  (16) 

Fn.m  equal  quired   to   pro 

the    I   eii.ft.  of  compres  W„    =   82,200  ft.lb.; 

hour,,  the  efficiency   o 
sivelv  to  run   roci   drill 

/:    ss;!.'' 

Such  low  efficiency,  in  spite  oi  the  assumption  of  ■ 

sity  of 

guardin 

The    Hi  i  i  ;  !rl,K  "x    Effi" 

Tenth  Loss— At  hij  !  ■■•  shall  find  efficiet 

to  be  still   ' 
as  at  sea 
to  produce  a'  at  '  volume  of  , 

air  having  a  pn  "•  which  is  ('Tial 


eithei 


in  whicl     i 

phei  ii 
Soh 

10.8"   lb.), 
air  woul 

,       ,,,;;;: 

To  compress   thi-   volume 
and  deliver   il 
altitudi  ai   1  i 

W„        81,200  ft.  lb.  | 

ami 

U", 
which    is    1  \' ',     more    than    a' 
The  am. uint   of  work   we  i  l 
of  compressed  an  itude 

level;   that 
13). 
altitude  a- 

Tin.  Avoidabi  e  Losses  iv   i  m    I' 
'  Alt; 

i  h    I...--      Ass  noli.'   that   a   i  I 
II. -d    of    proper    dl 
normal    demands   of  a    plant,    it    will    in 
do  the  desired  work  if  nol 

will    fall    -  in.-. I 

<•  builder,  if.  for  instai 

..lit  ho:  thai  sunny 

side  of  th  or   building  ■ 

plain. 

Had  the  tempera!  sir  been 

on    I-',  instead  of  62     I-'.,  il  ilume 

passing  over  the  heated   inl  I 
it>  volume 

ire,  would  I 

i         ared  with  i 
in   the   required 
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we  could  also  perform  more  work  with  it.  This  would  be 
true  if  the  compressed  air  could  be  employed  as  soon  as  it 
leaves  the  compressor.  But  during  transmission  to  the 
points  of  use  all  of  the  compression  heat  is  dissipated. 
The  increase  in  volume  due  to  an  increase  in  the  tem- 
perature of  the  intake  air  is  therefore  only  temporary 
and  not  available  for  doing  useful  work.  Hence  the  extra 
energy  expended  in  producing  it  is  sheer  waste.  This 
points  to  the  advantage  of  bringing  air  to  the  compressor 
as  cool  as  possible. 

Twelfth  Loss — Frequently  compressors  are  installed 
that  are  not  suited  for  the  required  work  and  are  there- 
fore inefficient.  At  camps  situated  far  above  sea  level, 
I  have  often  seen  in  operation  small  and  large  compressors 
designed  for  sea-level  performance  and  therefore  unsuited 
for  the  work.  The  effect  of  altitude  has  been  pointed 
out  under  loss  No.  10.  Assuming  that  a  compressor  has 
been  selected  of  a  capacity  corresponding  to  equation  13, 
the  energy  required  to  compress  in  one  stage,  say,  1,000 
cu.ft.  of  free  air  per  min.  to  80  lb.  gage  at  an  elevation 
of  8,000  ft.  above  sea  level  (atmospheric  pressure  = 
10.87  lb.)   is  140  hp.   (theoretical).  (25) 

A  compressor  designed  to  compress  1,000  cu.ft.  of  free 
air  per  min.  at  sea  level  consumes  160  hp.  (26) 

Using  such  a  compressor  at  a  higher  elevation  entails, 
a  waste  of  energy  for  which  there  is  no  useful  return. 
For  temporary  work  it  may  be  quite  legitimate  to  em- 
ploy a  compressor  that  can  lie  bought  cheaply,  though 
not  especially  adapted  to  the  work  :  but  for  continuous 
performance  the  compressor  should  be  designed  for  the 
altitude  at  which  it  is  to  be  installed. 

Thirteenth  Loss — Negled  of  frequently  removing  the 
accumulated  carbonaceous  matter  of  the  lubricating  oil 
from  the  valves  in  the  air  cylinder  leads  to  a  contrac- 
tion of  the  air  passages,  to  an  increase  in  pressure  and 
temperature  of  intake  and  discharge  air.  and  as  a  con- 
sequence, to  a  loss  of  energy.  The  wasteful  effect  of 
high  temperatures  has  already  been  pointed  out.  Im- 
proper lubrication  causes  pistons  to  wear  loose,  permit- 
ting leakage  of  the  compressed  air  into  the  intake  side 
of  the  air  cylinder.  This,  in  its  turn,  results  mi  a  cumu- 
lative increase  in  the  temperature  of  the  intake  air  with 
the  consequent  losses  referred  to  ami  with  the  danger 
of  an  explosion  ami  all  the  expense  and  annoyance  due 
to  an   interruption  in  operation. 

Fourteenth  Loss — A  compressor  not  provided  with  an 
automatic  regulator,  when  used  to  supply  an  intermittent 
demand,  as  happens  so  often  in  mining  operations,  is 
very  wasteful  of  energy  in  that  any  surplus  air  is  sim- 
ply blown  off  through  the  safety  valve  of  the  receiver 
without  doing  useful  work.  This  is  another  loss  that  is 
excusable  only  in  temporary  work  when  the  extra  cost  of 
regulating  devices  is  not  warranted. 
(  To  hi'  concluded) 

Clhalesiia  Htthrsifte  Pirodltia  eft  Soke 

September  was  notable  for  the  large  exportation  of 
sodium  nitrate  from  Chilean  ports,  the  7,697,000  quintals 
(390,2(58  tons)  shipped  being  the  record  for  any  month 
and  an  increase  of  3,359,000  quintals  over  August, 
according  to  a  recent  communication  in  Commerce 
Reports  of  the  Department  of  Commerce.  This  increase 
in  exports  was  due  to  the  unusual  amount  of  tonnage 
available  in  the  nitrate  ports.  The  large  shipments  have 
served  to  reduce  the  stock  of  nitrate  at  coast  ports,  and 


recently  some  of  the  railroads  have  been  taxed  to  their 
capacity  to  bring  sufficient  nitrate  from  the  oftcinas  in 
the  interior  to  supply  ships  waiting  for  cargo. 

Production  during  September  was  about  669,000 
quintals  less  than  in  the  previous  month,  being  4,724,400 
quintals,  against  5,393,391  for  August.  Compared  with 
September  in  the  three  preceding  years,  the  production 
and  exportation  of  Chilean  nitrate  were: 

SEPTEMBER    PRODUCTION   OF   MTRATE    IN   CHILE 


1916 
1915. 
1914 
1913 


Production     Exportation 
Quintals  Quintals 

4,724,400  7.697,000 

3.492,260  3,970,004 
2,855,330  2.119,891 
4.516,288  4,118,906 


Prices  of  nitrate  advanced  during  the  month,  but  there 
were  greater  advances  for  early  deliveries  than  for  de- 
liveries during  1917,  and  the  market  was  much  firmer 
for  prompt  supplies.  Ordinary  nitrate  was  quoted  at 
$1.95  to  $2.07  per  quintal,  depending  on  delivery  offered. 
For  refined,  96%  less  1%.  prices  were  $2.11  for  early 
delivery  and  $2.03  for  1917  delivery. 

TsraiairaeE    Stunr^©^    Mettlhodls    Usedl 

The  Strawberry  tunnel,  constructed  by  the  United 
States  Reclamation  Service  in  connection  with  the  storage 
works  of  the  Strawberry  Valley  Irrigation  Project,  is 
located  under  the  rim  of  the  Great  Basin,  in  Utah  and 
"Wasatch  Counties,  near  Provo,  Utah.  The  tunnel  is  about 
3l/>  mi.  long  and  is  straight  for  its  entire  length.  The 
finished  section  is  7  ft.  wide  by  8  ft.  6  in.  high,  with  an 
arched  toil.  About  3  mi.  of  the  tunnel  was  driven  from 
the  lower  or  west  portal,  and  1/2  m'1-  from  the  upper  or 
east  portal.  As  Project  Engineer,  J.  L.  Lytel  was  in 
charge  of  .the  construction  of  the  tunnel,  while  the  engi- 
neering work  was  in  direct  charge  of  F.  W.  Cater,  Assist- 
ant Engineer.  Several  other  engineers,  of  whom  the 
writer  was  one,  were  employed  from  time  to  time  on  the 
routine  engineering  work. 

The  profile  of  the  ground  surface  along  the  tunnel  line 
was  such  that  only  two  intermediate  set-ups  were  neces- 
sary between  the  two  portals.  Four  large  concrete  mon- 
uments were  therefore  placed  along  the  tunnel  line,  one 
just  beyond  each  portal  and  one  at  each  of  the  two  inter- 
mediate points.  The  exact  location  of  the  line  on  these 
monuments  was  checked  from  time  to  time  ami  was  finally 
decided  upon  some  time  before  the  work  was  started  at  the 
easl  portal.  Two  independent  "double  rodded"  level  lines 
were  run  along  the  wagon  road  between  the  two  portals, 
a  distance  of  about  7  mi.;  and  as  these  cheeked  by  less 
than  (1.10  ft.,  which  was  close  enough  for  construction 
purposes,  no  further  work  was  deemed  necessary.  The 
distance  along  the  line  (about  3%  mi.)  was  determined 
with  a  slope  board.  Two  independent  measurements  gave 
results  differing  by  less  than  a  foot,  and  so  it  was  not 
thought  necessary  to  determine  the  length  by  triangula- 
tion.  This  work  was  done  by  the  resident  or  assistant 
engineer  in  charge  and  one  or  two  rodmen,  as  necessary. 

The  construction  line  in  the  tunnel  was  carried  on  screw 
hooks  placed  on  the  center  line  of  the  tunnel,  cither  on 
wooden  plugs  driven  into  holes  drilled  in  the  roof,  or  on 
timber  sets  where  convenient.  These  screw  -hooks  were 
placed  50  ft.  apart  throughout  the  tunnel,  and  a  new  one 

•By  L.  M.  Hammond,  Assistant  Engineer.  United  States 
Reclamation   Service,   Provo,  Utah,  in  Engineering  News,   Dec. 
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was  placed  whenevi  r  the  lasl  one  became  L2S  ft.  from  the 
heading.     In  order  to  facilitate  the  handling  of  muck 
cars  in  the  heading  a  section  of  double  track,  aboui  2j)0 
ft.  long  and  with  a  switch  a1  i  ither  end,  was  kept  as  close 
tn  the  heading  as  possible.   Books  to  be  used  as  sel  up 
points  were  se1  with  special  care  at  a  point  approxim 
in  the  renter  of  this  section.     By  setting  the  trans 
in   this   particular   spol    h    was   possible   to   mo  i 
muck-cars  from  a  poinl  ahead  of  the  transit  to  the  head 
ing  and  back,  leaving  them   (when  loaded)  on  the  other 
track,  but  still  ahead  of  the  transit.     In   this  manner, 
construction  work  was  not  in  am   waj    interfered   with, 
which  is  perhaps  the  most    important  feature  of  tunnel 
surveying. 

A  plumb-bob  suspended  from  the  previous  set-up  poinl 
and  illuminated  by  electric  lights  if  convenient,  and  by 
candles  if  not,  served  as  a  backsight,  so  thai  only  two  men 
were  required  for  this  work,  one  at  the  instrumen*  and 
the  other  at  the  foresight.  When  the  screw  hooks  were 
placed  in  plugs  in  the  roof,  there  was  practically  do  dan- 


■ 
tunnel  only  whei  ■ 
ci  nter  hook  was  t 

ly  every  third  day.     By  ban 

•  i  lights  on  then-  respective  hooks  the  -I 

a  "line  of  Bight"  that  would  give  both  line  ai  I 
sufficiently  accurate  for  his  purposes,  at  the  face  of  the 

ti I   (or  any  other  poinl  >  at  any   tune.     II. 

fixed  point,  it  was  easj    for  him  to  "spot"  the  lo<  ■ 
of  the  \ai -  holes  to  be  drilled. 

1 Line   vnd  Gh  ide  in  Ti 

Permanent  benchmarks  (for  levels)  were  placed  at  vai  i 
points  in  the  tunnel,  ami  the  elevations  <it'  the 
struction  points  in  the  heading  were  checked  up  fron 
nt'  these  benchmarks  at  least  ■  i    mth  (from  300  to 

500   Im.tt.).     The   elevations    •!'   die   benchmarks   were 
cheeked  up  occasionally  from  the  portal  benchmark.   A 
in.  Gurley  Y-level  was  used  for  all  work,  ami  sights  were 
limited  to  200  ft.  and  kept  equal.    While  tin-  instrument 


.'cad 
\,,'ing  „    „ 
'  ,  „     ■■■2x2  Brass 
■      -£/- Hates 


25-lb.  Kail 


Pig.   1— Sketch  of  locati 


rod, 

inlenqti 
IKfUfedwtfha 
Setscrew  and  brass 
ends,graduated  every 
0.2',   these  points  as 
set  being  referred  tv 
these  graduations 
Detail  of  Wall  Bolt 
and  End  of  Rod 


FIGS.    1    Tii    3      SPECIAL   SCHEMES    IN    STRAWBERRY    TUNNEL   SURVEY 
i    ,  ...  lini    points.      Fig.,  2 


nbodenRod, 
carrying 

PlJmb-bob 

'nBatffr  n+conmd 

iChth 
— iand  containing 
■jr-*-  three  I6cp. 
Electric  Lights 


i       Fig.    3      Light   box 


ser  of  their  shifting;  but  when   placed  on  timber 
they  had  to  be  checked  constantly,  and  it  was  customary 
after  taking  a  backsight   to  i  hei  k  on  one  or  two   inter- 
mediate hooks  before  setting  the  new  point   il  i  ad. 

After  the  center  screw  hook  had  been  set,  levels  were 
ruu,  the  elevation  of  the  1h.mi.ih  of  the  hook  determined 
and  a  grade  honk  set  opposite  the  center  hook  and   I  ft. 
above  true  grade.     This   latter   was   to  assist    in    la 
tra.k  and  placing  timbei    el        Fo       '    leveling,  anj     on 
renient  hook  was  used  as  a  backsight,  and   for   reasons 
explained  above  a  sight  was  always  taken  on  at  least  one 
other  hook.     In  using  overhead    benchmarks 
.nurse  necessary  to  use  'd   hive  ted  and  to  sub- 

tract backsights  ami  mid  foresights. 

The  locati '  the  cent  i        hts  and  their  relation  to 

the  screw   hook,   and    th<     i  eal  of   the   tunnel,   are 

shown  in  Fig.  1.  The  elevation  of  the  screw  hook  once 
determined,  it  was  an  easy  matter  to  adjust  the  length 
of  the  wire  holding  the  cent-  I  i  candle  stuck  in  a 

bushing)  so  as  to  bring  the  flame  of  the  candle  to  the 
springing  line  of  the  arch.    There  were  r 
lights,  one  for  each  of  the  lasl  two  center  hooks  set.    '1" 
moid  confusion  a  metal  tag  was  kept  fastened  to  thi 
light.     This  system  of  center  lights  was  devised  b 
the  shift  boss  or  superintendent,  line  and  grade  without 
the  necessity  of  calling  on  the  engineer  at  any  time  of 


was  - what   heavy  and  cumbersome  for  tunnel  work. 

the  increased  accuracy  and  il  just- 

mi  .  i    and       omewhal  trying  condition-  compensated  for 
the  inconveniences. 

The  apparatus  used  in  checking  the  line  is  shown   in 
For  the  first  2  mi.  of  tunnel,  coi 
iments  were  placed  at    1,000   rt.  ii  I  \   'I"' 

floor  of  the  tunnel  and   I  '  v 

point,  however,  a  7-sec-ft.  flow  of  watei 
in  the  heading,  which  i  overed  tin   fl  tunnel  with 

water  and  rendered  useless  all  the 
fully   determined    and  ents    Dp   to    that 

point.     An  entirely  in 

mi 1  upon  and  the  line  renin   se' 

• 
the  rock  wall,  if  the  tunnel  I 

1   ft.  above  the  !■  eater,  with  only  their  I 

projecting.      Thi  ,1"'" 

made    The  ends  were  i  apped  with  brass  and  h 

■  :  the 
rods  i  de  to  rest  upon  and  butt 

point  wa-  ■ 

mil.. 

30  far 

th  or  south  of  any  one  graduation.     It  was 

thus  an  easy  matter  to  take  a  numerical  average  of  the 
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location  of  the  various  shots.  The  rods  were  numbered. 
and  the  same  rod  was  always  used  at  any  particular  sta- 
tion. The  point  as  finally  determined  was  marked  on 
the  rod,  and  its  location  was  carefully  noted,  so  that  it 
could  he  restored  if  obliterated.  As  temperature  and 
humidity  were  practically  constant,  expansion  and  con- 
traction were  negligible;  and  it  was  possible  for  a  point, 
once  determined,  to  be  relocate]  in  practically  exactly  the 
same  place  at  any  future  time. 

These  '■benchmarks''  were  located  at  1.000-ft.  intervals 
(there  were  lfi  between 'the  west  portal  and  the  point 
where  the  headings  met).  The  foresight  was  always  kept 
at  1.000  ft.,  and  the  backsight  was  varied  between  1,000 
ft.  and  5,000  ft.  according  to  conditions. 

The  greatest  difficulty,  of  course,  was  in  getting  the  line 
started  into  the  tunnel.  In  order  to  avoid  heat  waves 
and  condensation  of  moisture,  it  was  necessary  to  select  a 
time  when  the  temperature  inside  and  outside  the  tunnel 
was  about  the  same,  but  even  with  the  best  of  conditions 
it  was  necessary  to  take  more  than  100  shots  on  each  of 
the  first  two  points  in  the  tunnel  before  results  satisfac- 
tory to  the  observers  were  obtained.  Once  inside  the  tun- 
nel the  work  was  much  easier,  and  from  8  to  24  shots 
were  usually  sufficient  to  determine  a  point  with  a  fair 
degree  of  accuracy. 

One  of  the  hardest  tasks  connected  with  the  engineering 
on  any  construction  feature,  and  particularly  on  tunnel 
construction,  where  all  the  work  is  being  carried  on  in  a 
very  narrow  space,  is  to  do  the  engineering  in  such  a 
manner  and  at  such  time-  as  to  cause  the  least  delay  ami 
inconvenience  to  the  construction.  The  superintendent 
is  almost  always  intolerant  of  delays,  and  it  is  hard  t<> 
convince  him  that  the  engineers  have  difficulties  as  well 
as  he.  In  this  case  the  engineering  work  was  done  with 
practically  no  delay  whatever  to  the  construction  work. 

Inasmuch  as  the  driving  of  the  tunnel  was  carried  on 
with  three  shifts,  a  great  deal  of  time  was  lost  in  dis- 
turbing and  readjusting  the  instrument  and  sights  to  al- 
low the  muck  trains  to  pass.  The  concreting  gang  worked 
only  in  the  daytime ;  and  so  this  engineering  work  was 
done  at  night,  as  it  would  have  been  absolutely  impossible 
tn  dodge  both  muck  and  concrete  trains  and  still  do  any 
work. 

Light-Box  axd  Ixstuumext 

The  method  of  supporting  and  illuminating  the  plumb- 
bob  is  shown  in  Fig.  :).  It  will  he  noticed  that  the  plumb- 
bob,  its  support  and  light  are  entirely  independent  of  the 
rod  on  which  is  the  "monument,"  being  supported  on  the 
tramway  tracks. 

Six  men  were  always  used  on  this  work,  two  each  at 
backsight,  instrument  and  foresight.  The  men  at  the 
instrument  and  foresight  took  turns  with  their  work. 
while  the  extra  man  at  the  backsight  acted  a-  me  senger 
whenever  necessary.  Owing  to  the  fact  that  the  work 
was  done  at  night,  in  long  shifts,  in  a  very  wet  and  com- 
paratively cold  place  and  in  a  tedious  and  painstaking 
maimer,   it   was   exceedingly    fatiguing  to   all    the  party. 

The  instrument  used  was  a  large  Berger  transit- 
theodolite.  It  gave  excellent  results  and  held  its  ad- 
justments well.  The  instrument  used  in  the  construct  inn 
work  at  the  heading  was  a  small  Buff  &  Berger  transit, 
which  did  very  satisfactory  work. 

When  the  two  headings  met,  it  was  found  that  there 
Was  an  error  in  alignment  of  0.1.8  ft.,  in  grade  of  0.13  ft., 


and  in  chaining  of  2.5  ft.  Considering  the  difficulties 
encountered  and  the  fact  that  at  no  time  was  construc- 
tion work  interfered  with,  these  results  were  considered 
satisfactory. 

The  methods  and  apparatus  described  are  not  exactly 
original  with  this  tunnel,  they  being  in  some  respects 
patterned  after  the  methods  used  in  the  Gunnison  tunnel, 
Colorado ;  neither  can  the  changes  and  improvements  be 
ascribed  to  any  one  man.  They  are  an  evolution  rather 
than  an  invention. 

(G®s=2r©sn©ia  ©If  (G^sft  ItpQira 

According  to  B.  Bauer  and  E.  Wetzel,  in  Mitt.  A".  Mate- 
rial jiri'if,  1016,  XXXIV,  11-40,  through  Jonrn.  Soc. 
Chem.  I/iil.,  cast  iron  embedded  in  moist  soil  is  subject 
tn  a  peculiar  form  of  corrosion,  known  as  "graphitiza- 
tion,"  "iron  cancer."  etc.,  in  which  it  is  converted  locally 
.into  a  soft,  friable,  gray  mass.  The  authors  have  investi- 
gated a  number  of  cases  of  corrosion  of  this  type  and  also 
made  experiments  with  the  object  of  producing  similar 
effects  in  laboratory  test-.  Their  results  indicate  that 
the  fundamental  condition  for  the  production  of  corrosion 
of  this  kind  is  the  presence  of  water  in  the  liquid  state. 
The  phenomenon, is  usually  associated  with  gray  cast  iron, 
hut  white  cast  iron  may  he  corroded  in  a  similar  manner. 
The  corrosion  is  accelerated  by  the  application  of  an 
electric  current — for  example,  by  stray  currents  in  the 
soil — hut  also  takes  place,  though  much  more  slowly,  in 
the  absence  of  external  electric  currents.  The  oxidation 
products  of  the  iron,  in  a  spongy  condition  at  first,  are 
retained  in  place  by  the  network  of  graphite  in  the  case 
of  gray  cast  iron,  or  of  eementite  in  the  case  of  white 
iron;  and  are  gradually  agglomerated  to  a  mine  or  less 
firm  mass.  In  gray  cast  iron  the  corrosion  appears  always 
to  proceed  from  the  laminae  of  graphite  and  gradually  to 
-plead  outward. 

S£ 

Tg\5Xgvftii©im  ©If  Mnim©  Proceedl© 

By  A.  L.  H.  Street* 

The  provisions  of  the  Idaho  statutes  for  taxation  of 
mining  property  by  assessing  the  net  proceeds  of  opera- 
tions for  the  preceding  year,  instead  of  basing  the  tax 
on  the  value  of  orebodies  in  place,  were  recently  attacked 
before  the  United  States  District  Court  for  the  District  of 
Idaho  as  being  violative  of  the  state  constitution,  which 
requires  all  taxes  to  lie  levied  in  proportion  to  value  and 
to  be  uniform  upon  the  same  class  of  subjects.  The  court, 
however,  upheld  the  validity  of  the  statutes,  (llanley  vs. 
Federal  Mining  and  Smelting  Co.,  235  Federal  Report- 
er, 769.) 

Vanadium  in  Peru  is  found  as  the  chief  element  of  a 
minei-al  deposit,  according  to  a  recent  consular  report.  The 
mines  at  Minasragra,  the  largest  in  the  country,  are  the  prop- 
erty of  the  American  Vanadium  Co.  The  exports  of  this  min- 
eral for  the  last  five  years  were  as  follows:  1911,  2,251  tons; 
1912,  3,048  tons:  1913  and  1914,  exports  suspended;  1915.  2,526 
tons  to  the  United  States.  The  production  is.  of  course,  con- 
trolled by  the  vanadium  company,  which  regulates  its  out- 
put according  to  its  demands.  Larger  quantities,  it  is  stated, 
could  easily  be  produced.  There  exists  a  zone  in  the  De- 
partment of  Junin  where  numerous  veins  of  asphaltite  are  to 
be  found,  which  are  analogous  to  the  grahamite,  gilsonite, 
and  albertite  found  in  the  United  States,  with  the  peculiarity 
that  nearly  all  contain  vanadium,  some  having  as  much  as 
30%   of  vanadic  acid  in  the  ash. 

•Attorney  at  law,  S29  Security  Building,  Minneapolis,  Minn. 
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SI  Nt  )PSIS  7  if  stope  con- 
tours is  a<  i  ""'  olished  by  n 
successivi  -  required  to  accomplish  tin1 
net  i  ssary  sc<  luction  of  . 
inclined  stoping  mine*  to  /  components. 
.1  i  ompai  t .  rij  omplish  this  re- 
sult in  on<  operation  ■  ■  ■  '/'.■  is  ■■insists  of 
a  reduction  'pantograph  to  which  is  attached  a  co- 
sine pant  graph,  tlu  entire  ■  Derating  in 
a  horizontal  plane. 

This  article  considers  mainij  nical  reduction 

nf  stupe  contours  from  the  plane  of  the  vein  or  slope  plane 
in  the  "horizontal  plane  by  means  of  modified  pantographs. 
These,  while  adaptable  to  various   reductions  or   pi 
tions,  have  been  evolved  primarily  in  connection  with  the 
methods  of  stope  measurement  used  on  the  Witwatersrand 


PIG     1      ISOMETRIC    PLAN   OF    STOPE    SHOWING    PRESENT 
PANTOGRAPH    RED1  CTION    PRACTICE 

of  South  Africa  and  minor  African  localities  as  a  n 
of  quickly  and  accurately  reducing  the  contours  of 
as  plotted  on  th       0]       J  me  to  the  horizontal  plane  of 
the  working  plan. 

Since  the  point-  used   to  determini    the  face  coni 
are  on   i    i    bai  ;ing  wall,  it  is  taken  as  -lane. 

The  ordinary  pantograph  effects  equallj   pro- 

portional  in  two   perpendicular  directions.      B 
reduction   requii  g  to  the  ratio  of  the  scale  of 

the  stope  plan  to  <!i   I  tontal  plan,  a  further 

reduction  proportional  to  the  cosine  of  the  angle  of  dip 
in  the  direction  of  the  '  ne  of  dip  other 

direction  to  which  the  dip  lin  ;>'  is  the  line 

of  sink,',  both  lim 

of  strike  is  taken  as  \"  and  the  dip  \h 

the  axis  of   Y. 

In  order  to  render  the  application  of  the  pi  a1 
learer.  a  description  l!    reduction  ordi- 

•The    autho 

ing   underg 

Coast    of   Africa 


used  follov 

piano,   showi 

nination    ol 

ut  in. in  | n  tu  point, 

nf  thi 

I 
plane,  showing  t] 

vals.      \  -     ■    i  quivaleni  to  1"  ft.    =   1   in.  i 
the  stope  plan,  coinciding  with  the  dip  ' 
1652  \.      \  ■  en  moved  a 

that  the  gradual 
■l\  the  points  of  change  on  the  contour  of  thi 

and    pillars.      Thi  lie  and   the 

offsets  >■'! ;  the  d  a!  reduced    pi 

tionally  to  the  co  dip  (in  thi- 

by  means  of  a  travel 
single   degrees.     Then   on   the   horizontal    plan   a 
equivalent  to  20  ft.  =  1  in.  is  placed  with  divided  ■ 
coinciding  with  the  dip  line,  zero  being  at  point    1652.A 
An  offsel  Bcale  is  then  i  iir-t 


0 

A 

^\v 

A' 

>\ 

^f 

L"^ 

3 

C 

,1     (Vug.    30,    of    miner's    phthisis 
during""undergrouni 


PIG.  2.     BRISTOLS1    METHOD  OF  CONI  CTION 

the  reducei 
and  the  points  connect)  ''  ,ne 

plan,  the  resulting  contour  being  the  reduced 
tour  of  the  Btope   face  and   pillai 
transfers  are  made  at  quarterly  ini 
laborious  our. 

Present  Paxtogr  mi 

.  all  in- 

volvii 

-  to  mind  is 

the  ! ' 

igraph  in  t1 

■ 
I 

point 
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paper.     The  reducing  point  traces  out  the  reduced  con- 
tour. 

A  tentative  arrangement  is  shown  in  line  only  in  Fig.  1. 
which  is  an  isometric  sketch  to  no  particular  scale  and 
not  representing  an  actual  stope.  SP  is  the  stope  plan 
placed  on  a  drawing  board  turned  up  to  the  angle  of  dip 
with  the  line  of  strike, LS  parallel  to  the  edge  of  board 
and  also  to  the  horizontal  plane;  /'/.  is  the  upper  level: 
F,  the  face  contour;  LL,  the  lower  level:  UT,  the  upper 
tracing  point ;  UA,  the  upper,  or  auxiliary  arm:  GA.  the 
divided  arc  for  setting  the  drawing  board  to  the  angle  of 
dip  AD;  H  is  the  horizontal   plan;   III',   the  horizontal 


a  heavy  cumbersome  construction  to  insure  rigidity.  Some 
advantages  are  that  only  one  pantograph  is  required,  and 
the  setting  for  the  angle  of  dip  is  made  directly  by  means 
of  graduated  arcs  at  the  ends  of  the  board,  supporting 
the  stope  plan :  whereas,  other  modified  pantograph  ap- 
paratus requires  two  pantographs  and  also  that  three  set- 
tings of  the  cosine  of  the  angle  of  dip  be  made  on  the  aux- 
iliary pantograph. 

Seeking  to  evolve  an  apparatus  that  would  be  confined 
entirely  to  the  horizontal  plane,  eliminating  the  drawing 
board,  heavy  clamps  for  fastening  the  board  to  the  table. 
compact  and  less  liable  to  distortion,  the  idea  occurred  to 


STOPE  1701  S, ON  SLOPE  PLANE 
DIP  30°  5 '+,  COS  O.  8652 
riG.3 


FIG.    3.     SHOWING    STOPE    PLOTTED    ON    SLOPE    PLANE    AND    FIG    4      SHOWING    THE    SAME    STOPE    PLOTTED    ON 
THE  HORIZONTAL,   PLANE,    AND  THE  REDUCTION-COSINE   PANTOGRAPH   BY  WHICH   THIS  IS  ACCOMPLISHED 


projection  of  the  face  contour:  WF,  the  weighted  ful- 
crum ;  AAA  are  arms:  LA  is  the  lower  arm:  LT,  the 
lower  tracing  point;  R,  the  reducing  point;  VU,  the 
vertical  upright  to  guide  the  auxiliary  arm  ;  B  B  are  braces 
to  vertical  upright:  /'  is  the  parallel  arm  arrangement  of 
pantograph :  III'  is  the  final  reduced  stope  plan  on  a  hori- 
zontal isometric  plane;  IF  is  a  transformation  of  /,'/' 
from  the  isometric  to  the  rectangular,  showing  the  face 
contour. 

A  seeming  delect  is  that  for  a  stope  dipping  fiO°  and 
with  a  length  of  back'  of  200  It.  the  upper  tracing  point 
would  have  to  be  about  18  in.  above  the  paper  on  the  hori- 
zontal plane,  giving  rise  to  lateral  error  or  else  entailing 


me  that  if  an  ordinary  pantograph  were  constrained  to 
move  so  thai  the  line  through  the  tracing  point,  reducing 
point  and  fulcrum  moved  perpendicular  to  a  fixed  straight 
line,  with  the  fulcrum  at  a  constant  distance  from  the 
fixed  line,  in  the  direction  of  movement — that  is,  in  the 
direction  of  the  fixed  line — no  reduction  would  occur. 
However,  in  the  perpendicular  direction  reduction  would 
take  place  according  to  the  setting  of  the  pantograph 
arms.  This  would  meet  the  requirements  of  the  contour 
reduction.  The  direction  of  movement,  or  fixed  line, 
would  represent  the  line  of  strike,  the  perpendicular 
direction  the  line  of  dip  and  the  setting  of  the  panto- 
graph arms  the  cosine  of  the  angle  of  dip.     Fig.  2  illus- 
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trates  the  idea  graphically.      [BCD  represents   a   panto- 
graph with  arms  sel  to  the  i  osine  of  the  angle  of  dip,  I  / 
TB  and   Dl     representing   the  cosine;  -I   and  /•'  are  re- 
stricted  i"   move  along   line   UK.   which   moves   perpen- 
dicular to  the  fixed  line  EF;  hence  I     a -  with  UK 

and  al  a  constant  distance  from  and  parallel  to  EF.  As 
.1  is  moved  from  A  to  I'.  B  would  move  from  B  to  L, 
the  components  of  the  movement  of  .1  perpendicular  and 
parallel  to  the  line  of  strike  (represented  by  EF)  being 
.11'  and  A'V;  similarly   /.'.   Ill:'  and    B'L.      IT    would 

be  equal  to  B'L  and  BB'  would  I qua!  to    II'  reduced 

proportionally  to  the  cosine  of  the  angli  of  dip.  Similarly 
for  an  entire  contour.  Nowifasecond  pantograph  ONBP 
has  the  tracing  point  A'  attached  to  the  cosine  pantograph 
al  B,  with  arms  set  to  the  ratio  of  stope  plan  to  horizontal 
plan,  then  the  reducing  point  will  trace  out  the  required 

reduction  PI".    The   Eulcrum  of  i! ad    pantograph 

remains  fixed  during  the  reduction,  and  B  is  raised  from 
contact  with  the  paper,  [f  the  ratio  of  the  plans  is  I  to  1. 
then  the  second  pantograph  i-  nol  attached  to  the  cosine 
pantograph,  B  remaining  in  contacl  with  the  paper 

A  mechanical  arrangement  with  application  to  the  re- 
duction of  a  stope  plan  is  illustrated  in  Figs.  3  and  I. 
B  is  a  brass  rail  held  from  shifting  on  the  papei  l>\ 
shorl  needle  points  aear  the  ends  or  by  lead  weights;  G  • 
is  a  groove  in  the  rail  parallel  to  its  edge,  serving  as  a 
guide  for  the  hardened  steel  wheels  WW  on  hardened- 
steel  spindles  running  in  hardened-steel  bearings  on  the 
shorl  arm  of  the  T-square  TS.  TS  is  supported  al  the 
outer  end  by  the  rolling  wheel  W',  so  thai  TS  can  be 
moved    easily   along   the    rail.      TS    is    perpendicular   to 


Fig.   5  F"B.  6 

Fie;     5      REDUCTION    PROM   STOPE    PI. AX   TO    HORIZONTAL 

PLAN.      FIG.  6.     VERTICAL  PROJECTION 

OF   '•'  'XT'  IUF.    IN    FIG.    I 

the  edge  of  the  rail  B  as  well  as  to  the  plane  of  the  front 
or  back  faces  of  the  steel  disks  of  the  wheels  WW;  the 
spindles  of  the  wheels  are  parallel  to  the  edges  of  TS. 
A  pantograph  with  arms  .1.  A',  A"  and  .1"  '  ha 
fulcrum  /•'  on  TS  at  F.  Arm  .1  is  attached  at  the  tra<  ing 
point  T  to  a  frame'  C  confined  to  a]  on  the  long 

arm  of  TS.    Arms  A,   L' and    L"  are  graduated,  the  large 
divisions   numbered   from   0   to    1"  !""    is 

divided   into  ten   parts,  ea<  h  of  these  being  subdi 
into  two.    The  verniers  V,  I"  and  V"  are  movable 
arms  and  have  nine  of  the  last  small  divisions  divided  into 
ten  parts,  numbered  from  0  to  5i 
sines  of  the  ang    n  ie  set  ofl 

decimals  bv  differences  of  0.0005,   which    is  sufficiently 


B 
-  and  at   / 
ted  at  /.'  and  I."  l.\  I. all  rollers  rolling  on 
The  frame  C  extends  to  the  righl  ol    /'  and  bears  a  ball 
roller  similar  to  /.'  and  &"  resting  on  thi 
pointed  end  ol   the  ivo 
is  moved  along  the  cont 
plan. 

metal  I   with  the  usual  tracing  poinl  at- 

tached to  the,  cosine  pantograph  al   /.'/'. 
The  procedure  of  reduction  i 

plan  is  placed  on  the  horizontal  •■•■■  n  with 

'lip     lil I      the     St0| II     the 

working  plan;  the  apparatus  is  placed  wil  lei  to 


RRANGEM  ENT  OF  FIG    2  T' >  PERMIT  SMALLER 
MECH  VXh'Al.    ARRANGEMENTS 

the  dip  line,  the  cosine  pantograph  with  .inns  gel  t"  the 

cosine   ol    I  I    dip;   the   secondarj    pantograph 

to  the  ratio  orientation,  the  tracing 

i   T  is  placed  al  poinl   L652A  on  stope  plan,  and  the 

i  ih   is 

moved   until   /.'/"  coincides   with    1652A   of  the  working 

plan.     T  is  then  moved  from  point  to  point  at  chanj 

directioi  d  pillar  contours. 

Ai  each  point  /.'/'  lownward,  making 

pressure  is  removed,  and  /,'/''  is  raised 
contacl   with  the  paper.     The  point-  thus  ma 
are  joined,  indicating  the  reduced  contour, 
the  working  plan  from  wear,  a  better  procedun 
ace  the  apparatus  in  a  lived  position  on 
table,   making   the   reductions   on    trai : 
ferring  for  orientation,  position  o  point  and 

dip   line,   then    trai  ing   contours   on    the   woi 
With  an   assistant    to  do  the  tracing  while   n 
reductions,  the  I 
of  the  scales  of  the  two  plan-  is  •"•:  l  or  '.  :  8  oi    ' 

thod  of  transfer,  as  tie  ould 

plan, 
duction  frot 
in.  to  a  horizontal-plan 
las!  contoui 

•  ie  vertical  proj 
tical  plane 
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from  data  of  elevations.  Also  in  Fig.  6,  that  part  of 
the  drawing  showing  face  contour  would  be  the  reduction 
io  the  working  plan  on  the  assumption  that  the  dip  was 
59°  55'. 

Where  the  ratio  of  reduction  from  the  stope  plan  to  the 
horizontal  plan  is  definitely  established  at  1 :  2  or  1 :  4  or 
120:  500  a  rearrangement  of  Pig.  2.  as  shown  in  Fig.  7,  is 
more  advantageous  in  that  the  size  of  the  mechanical 
apparatus,  as  compared  with  that  of  Fig.  4.  may  lie 
materially  reduced.  The  secondary  pantograph  now  has 
the  reducing  point  P  attached  to  the  former  tracing  point 
of  the  cosine  pantograph  at  A  (P  of  Fig.  7).  B  (R  of 
Fig.  7)  becomes  the  tracing  point  to  be  passed  over  the 
face  contour.  The  reducing  point  B  (of  Fig.  2)  of  cosine 
pantograph  remains  the  point  B  of  cosine  pantograph 
(see  Fig.  7),  now  tracing  the  reduced  contour  on  the 
working  plan,  instead  of  P  of  secondary  pantograph  of 
Fig.  2.  Comparing  the  two  procedures,  one  notices  that 
in  Fig.  2  the  bench  AY  of  the  stope  face  is  first  reduced 
according  to  the  cosine  of  the  angle  of  dip  to  BL;  that 
this  reduction  is  then  reduced  by  secondary  pantograph 
in  the  ratio  of  the  stope  plan  to  horizontal  plan  to  PL' ; 
whereas  in  Fig.  7  the  bench  RV  of  the  stope  plan  is  first 
reduced  by  the  secondary  pantograph  in  the  ratio  of  the 
stope  plan  to  horizontal  plan  to  PV,  that  this  reduction 


FIG.    S.      COSINE-REDUCTION    PANTOGRAPH 

is  then  reduced  according  to  the  cosine  of  the  angle  of  dip 
to  BL. 

Fig.  8  shows,  according  to  the  rearrangement,  a  plan 
of  a  cosine  pantograph  with  secondary  pantograph  for  a 
reduction  of  1 :  4  (a  ratio  generally  in  use)  from  the  stope 
plan  to  the  horizontal  plan.  The  secondary  pantograph  is 
so  arranged  that  the  arms  can  be  set  to  allow  for  expansion 
or  contraction  of  the  two  plans. 

Among  several  other  schemes  of  reduction,  one  that 
merits  attention  ami  that  may  be  converted  mechanically 
is  that  represented  by  Fig.  9.  This  apparatus  effects  the 
combination  of  the  component  of  motion  of  the  tracing 
point  of  the  pantograph  parallel  to  the  line  of  strike 
reduced  in  the  ratio  of  the  stope  plan  to  the  horizontal 


plan,  with  the  component  parallel  with  the  dip  line  re- 
duced to  the  combined  ratio  of  the  proportions  of  the 
stope  plan  to  the  horizontal  plan,  with  the  ratio  of  the 
cosine  of  the  angle  of  dip  to  1,  the  locus  of  intersections 
of  the  components  being  the  required  reduced  contour. 
Referring  to  the  diagram,  if  the  tracing  point  T  of  a  pan- 
tograph FDRT  is  guided  over  the  line  TL,  representing 
a  single  bench  of  a  stope-face  contour,  then  the  reducing 
point  I!   will   trace  out  RU,  TL  being  reduced  propor- 


FIG.    9.     COMBINATION   COSINE   AND   SCALE    PANTOGRAPH 

OPERATION    TO    GET    HORIZONTAL    VALUES    OF    ANY 

REQUIRED    REDUCTION 

tionally  in  the  ratio  of  the  stope  plan  to  the  horizontal 
plan  to  RU,  provided  the  arms  RN,  RB,  DT  and  DF 
are  set  to  the  same  ratio;  the  component  TH  parallel  to 
the  dip  line  OY  being  reduced  to  RH'  and  the  component 
HL,  parallel  to  the  line  of  strike  OX  reduced  to  H'L' 
in  the  same  ratio  as  TL.  Now  if  two  auxiliary  arms  YE 
and  VA  are  attached  to  TD  and  DF  respectively  and 
set  to  the  ratio  of  the  cosine  of  the  angle  of  dip  1  multi- 
plied by  the  ratio  of  the  stope  plan  to  the  horizontal  plan, 
then  as  the  tracing  point  T  is  moved  from  T  to  L,  V 
moves  to  T7';  TL,  TH,  HL  are  reduced  to  W,  VK', 
K'Y'  in  this  combined  ratio. 

If.  at  the  beginning  of  movement  of  T,  a  square  CGU  is 
placed  with  edge  GC  in  contact  with  Y,  contact  being 
maintained  throughout  movement  of  T,  with  GC  parallel 
to  OY  and  hence  OV  parallel  with  OX,  then  as  T  is  moved 
to  L,  C  moves  to  C  ;  CK-YK'  is  TH  reduced  according  to 
the  combined  ratio,  and  KC'-H'U  is  HL  reduced  accord- 
ing to  the  ratio  of  the  plans,  hence  CC  is  TL  reduced 
from  the  slope  plane  to  the  horizontal  plane.  The  reduc- 
ing point  C  may  be  at  any  point  on  CU  or  CG  or  on  any 
line  parallel  or  perpendicular  to  CU  or  CG,  so  long  as  it 
remains  fixed  in  reference  to  the  intersection  of  CU  and 
CG  during  the  movement  of  pantograph.  Orientation 
is  secured  by  placing  T  on  the  stope  plan  at  any  point 
whose  position  is  designated  on  both  plans,  with  GC 
parallel  to  the  dip  line  and  moving  the  weighted  fulcrum 
F  until  C  corresponds  to  the  same  point  on  the  horizon- 
tal plan.  For  general  reductions  the  mechanical  appa- 
ratus is  impractical  on  account  of  the  extreme  length  re- 
quired for  GO  and  UC  for  stopes  dipping  from  60°  to 
90°  with  ratio  of  plans  from  3:  1  to  1:1.  Tor  special 
cases,  such  as  a  ratio  of  1:  4  or  1:  2  for  dip  angles  from  0° 
to  90  .  the  mechanical  apparatus  is  accurate,  compact  and 
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moves  freely.     Two  a  only  in  the 

method  of  se<  uring  p  rallel  moven  e  that 

I  applied  to  the  reduction  of  stope  shown   in    I 

precisely  the  same  conl -  as  shown  in  Fi 

Apparatus  based  on  principles  similai  to  those  illus- 
trated in  Fig.  1  costs  o  Li  I;  a  I.  E60  ($292),  while 
the  arrangement  In  Figs.  8  and  I.  ordinary  pantograph 
included,  should  ao 

during  norma    I  ipmenl  im  lu 

pantograph,  then  for  the  cosl  of. tin-  general  cosine  panto- 
graph  of    Fig.    I.    E10   would   be  ample,   while   for  the 
special  pantograph,  £',  would  suffice. 
: : 

Safety  Fi^st  aft  ©inrualhia 
For  the  last  six  months  there  has  hern  such  a  remark- 
ably low  accident  rei  ord  at  the  Omaha  plant  of  the  Ameri- 
can Smelting  and  Refining  (  o.  thai   n  can  no  longi 

regarded  as  a  "flash  in  the  pan,"  1  irl  si  be  attrib 

to  the  excellent  work  •  agemenl  and   the  men 

themselves,   say-    the    Safety    Review   of   the    Ann: 
Smelting  and  Refining  Co.     The  manager  of  this  plant. 
Walter  T.  Page,  gives  the  following  interesting  description 
of  the  method  used  for  securing  these  results: 

In  the  chasing  down  of  accidents  and  the  very  great  re- 
duction of  same  at  this  plant,  the  following  method  In  out- 
line has  been   adopted: 

In  the  first  place,  the  personnel  of  the  plants  is  divided 
up  into  three  committees,  made  up  of  the  workmen  of  the 
various  departments.  The  numbers  are  divided  up  as  nearly 
equal  as  possible,  and  they  are  made  up  also  with  reference 
to  exposure  to  accidents,  so  that  they  are  as  nearly  as  pos- 
sible all  on  the  same  plant.  Each  of  these  committees  has  a 
flag,  and  the  committee  which  has  had  the  least  number  of 
accidents  in  any  one  month  has  its  flag  at  the  masthead  as  a 
recognition  of  its  good  services. 

Next,  we  have  a  rule  book.  This  rule  book  is  a  good  one. 
It  was  made  up  by  the  superintendents'  committee  and  also 
the  foremen,  and  was  subject  to  much  discussion  pro  and 
con  before  it  was  published;  in  fact,  it  is  the  result  of  the 
best  thought  of  the  experts  in  the  whole  plant  to  avoid  ac- 
cidents in  every  department. 

We  may  say  in  passing  that  this  rule  book  is  printed  in  four 
or  five  different  languages  to  suit  each  employee  as  the  case 
may  be.  Each  man  is  given  one  of  these  little  books  and  is 
required  to  learn  the  general  rules  and  also  the  special  rules 
of  his  department.  The  superintendents,  when  they  have  the 
time,  instruct  them,  and  the  foremen  likewise.  After  they 
have  progressed  to  a  certain  point  as  Individuals  they  give 
them  an  examination,  and  if  they  pass  that  examination  they 
are  given  fobs  to  wear.  The  fob  is  a  sort  of  a  bronze  affair 
hung  with  a  little  leather  strap.  It  makes  a  very  good 
watch  fob  and  is  rather  sightly  in  appearance.  The  nun  vie 
with  one  another  to  get  these  mementoes  and  work  hard  for 
them.  The  task  is  not  difficult,  and  it  all  stimulates  each  de- 
partment to  become  familiar  not  only  with  their  work,  but 
with   the  dangerous  :onnected    with   it. 

If  a  man  meets  with  an  accident  violating  a  rule,  it  goes 
hard  with  him.  The  men  themselves  will  take  him  in  hand, 
and  the  foreman  will  do  likewise.  Immediately  after  each 
accident  a  meeting  is  held,  bringing  together  all  the  wit- 
nesses, and  the  responsibility  is  placed,  it  matters  not  on 
it  may  fall,  and  the  decision  reached  is  placed  on  all 
the  blackboards  in  the  plant.  The  greatest  publicity  is  given 
to  all  matters  pertaining  to  safety,  and  on  entering  the  plant 
the  first  thing  that  greets  the  .yes  of  the  workmen  is  a 
blackboard  on  which  any  recent  information  is  published. 
Blackboards  are   furnished   to  •  ent,  and  these  are 

scanned  daily  by  the  men  in   that  department. 

Neai    the  gate  is  a  target  with  a  red  bull's-eye  and  I 
accident  the  ball  is  moved  out  from   the  center  one  division. 

If  anv  department    has   made   an    i  '<i   record,    it 

is  recognized  on  the  larger  bulletin  board  as  well  as  the  one 
in   that  department. 

So  much  for  the   real  "le  from 

the  above   committ  Lperintendents" 

and  the  general  foremen's  committee.  Each  of  these  com- 
mittees meets  every  two  weeks.  All  nts  are  gone 
over  and  discussed  and  recommendations  come  in  from  both 
as  to  anv  improvement  that  might  be  made  in  the  plant  to 
make   it  a  little  safer.     Suggestions   from  the  foremen's  com- 


■ 

carel. 
appai 

every   morning   and    remains   one  ..o»  a 

physical  examination  of  all   the  men 

I  hours  with  a  view  t.,  t  ■ 
jected    Immediately,    but    nest    ,,f    tl 
doctor    being    in    th 

any   way   ailing    to   reach    him   with    tl 
culty  on  their  part,  rathi 
office,   which   is  net   so  accessible.      [< 
how  evei .  as  ti    which  place  cl, 

have    the    foremen    or    m. 

work   down   to  a   point  where  their  operatic 

in    a    safe    manner.      There   Is   al  !i    the 

job    along;.       That    Is    almost    invariably    one    of    ' 
which  we  have  in   operating,  and   when   the  limit  at   which  the 
men  can  move  safely  and  securi 

to    have    bad    accidents.      This    was    a    dim.  over- 

come,   but    I   believe    it    has    been    overcome    by    continued    and 
energetic   effort   and    warnings. 

One   more   point:      We   do   not    bi 
and    premiums    in    welfare   work,    but    In    on-  have 

diverged    a    little    from    this.      V  rart- 

ments    that    have    gone    through    the    montl 

The  cost  is  not  great,  and  the  1  I       It   makes 

a  little  distinction  between  tho  ■  careful  and 

those  who  have  allowed  a>  ■ 

In    concluding    I    must    add    thai 

■.    and   welfare   man,   Mr.    ; 
who  is  simply  a  bunch  of  enthusiasm  in  him 

faculty  of  imparting  this  enthusiasm   to  othi  n    this 

way    largely    responsible    for   our    obtaining    the    results    ■ 
show   for   then. 

Discovery  of  tHe  Miami  Mime 
The  stoi     of  the  discovery  of  the  Miami  has  ! 
with  an  increasing  number  of  fai 
by,  and  irri 

•ions.     The  true  a 
vouched  ell-known  i 

The  v-A  iron-stained  bills  of  what  imi  had 

been  known   for  many  years  in  tl 
anyoni 
how. 

was  attracted  le 
ertv  and   i 
later.   Mr.    Alsdorf  mi 

him  I 

Inspii 

Miami. 

in  sh 
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By    CM.  <  lAMPBELL* 

The  Granby  company  began  shipping  from  its  Phoenix 
mines  in  1900.  At  that  time  the  recovery  was  31  lb. 
copper  and  $2.25  in  gold  and  silver.  In  1905  the  ship- 
ments amounted  to  over  500,000  tons  and  the  recovery 
had  decreased  to  24   lb.   copper  and  $1.-30   in  gold   and 


THE    75-FT.    GRANBY    MINK    CAR 

silver.  This  reduction  in  grade  and  the  necessity  for 
further  reduction  in  order  to  include  additional  material 
in  the  reserves  made  a  minimum  mining  cost  imperative. 
During  the  five-year  period  referred  to  the  cost  of  ore  on 
ears  was,  therefore,  brought  down  from  $2  a  ton  to 
$1.14  and  since  then  has  been  as  low  as  $0.66. 

During  this  period  the  haulage  system  has  been  entirely 
reconstructed.  Electric  motors  running  on  a  3-ft.  gage 
track  with  heavy  rails  and  easy  curves  were  introduced. 
Hopper-bottomed  tars  with  a  10-ton  capacity  seemed  to 
be  the  best  at  that  time  on  the  market,  and  this  type  was 
introduced.  'While  a  ureal  improvement  and  very  satis- 
factory when  the  ore  was  small,  it  was  found  that,  as  the 
bulk  of  the  ore  was  coarse,  the  contents  often  had  to  be 
blasted  out.  of  the  cars.  This  caused  loss  of  time,  extra 
cost  for  powder  and  labor  and  a  heavy  car-repair  expense. 
For  some  time  the  possibility  of  an  automatic  side-dump- 
ing car  had  been  under  consideration,  and  in  1905  (when 
A.  B.  W.  Hodges  was  local  manager,  0.  B.  Smith,  mine 
superintendent,  and  P.  ^.  Knott,  mechanical  draftsman). 


the  type  of  car  shown  in  the  illustration  was  designed 
ainl  20  of  them  were  put  into  commission.  These  cars, 
having  a  capacity  of  95  cu.ft.  each,  have  given  satisfaction, 
the  original  installation  being  still  in  operation.  The 
nature  of  the  cars  and  of  the  dumping  operation  can  be 
seen  from  the  illustration.  The  motor  goes  ahead  at 
slackened  speed,  and  each  car  automatically  dumps  as  the 
wheel  on  the  box  climbs  the  incline. 

In  Inter  years  various  modifications  of  this  car  have 
been  constructed.  A  smaller  type,  having  a  capacity  of  75 
cu.ft.  has  been  used  extensively.  These  cars  operate  on 
two  levels  where  the  gage  of  the  track  is  20  in.  They  are 
equipped  with  M.  C.  B.  couplers  and  roller  bearings. 
They  all  dump  at  an  angle  of  30°.  This  incline  is  satis- 
factory for  Phoenix  ores,  which  are  coarse  and  compara- 
tively dry.  When  the  ore  contains  a  proportion  of  fine, 
damp  material,  this  incline  is  not  steep  enough.  For  this 
reason  the  cars  recently  constructed  here  for  the  Anyox 
mine,  where  a  portion  of  the  ore  is  fine  and  sticky,  were 
built  so  that  the  incline  of  the  box  when  dumping  would 
be  45°.  These  cars,  having  a  capacity  of  135  cu.ft.,  also 
have  a  simplified  leverage  arrangement  for  opening  the 
door,  and  as  the  door  swings  free,  the  opening  will  pass  a 
rock  4  ft.  in  diameter. 

By  Sydney  II.  Ball*  and  L.  S.  Thompson! 

In  the  southwest  Virgina  lead  and  zinc  field  the  oxi- 
dized zinc  orebodies  are  prospected  by  means  of  a  light, 
spring-steel  core  drill.  The  cutting  shoe  of  the  drill, 
shown  in  Fig.   1,  consists  of  a  split  steel  ring  6  in.  in 


PIG.    1.    CUTTING 
SHOE  OF  DRILL, 


DRILLING    I 
POWER 


•Superintendent,     Granby 
and  Power  Co.,  Phoenix,  B.  C. 


Consolidated     Mining,     Smelting 


diameter,  beveled  so  as  to  make  a  cutting 
ported  by  a  steel  stirrup.     The  shoe  weigh 
and  is  operated  as  a  percussion  drill,  being 

♦Mining-  geologist,   71  Broadway,  New  .York. 
fGeologist,    71    Broadway,    New   York. 


-ho  ■  and  sup- 

.  about   30  lb. 

pulled  about 
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every  6  in.  ( the  hi 

nf  clay  or  oxidized  zinc  ores. 

As  usually  operated,  the  shoe  i  slung  from  a  l-in.  rope 
passed  over  a  sheave  mounted  on  a  tripod,  as  shown  in 
Pig.  •.'.  Two  men  are  employed  on  the  rope  to  lift  the  bit, 
while  a  third  stands  a1  the  In  li  to  rotate  the  rope,  ■' 
the  blows  and  throw  the  bit  downward  as  il  is  too  Light 
tn  work  by  gravit]  alone  and  to  clean  the  bit.  I 
lit  tn  50  ft.  arc  drilled  per  daj  of  10  br.,  the  drilling  cost  , 
exclusive  of  fixed  charges  and  re-sharpening  being  about 
7c.  per  t't.  The  whole  outfit,  including  tripod,  rope  and 
shoe,  weighs  from  150  to  200  lb.  and  is  readily  set  up  al 
a  new  location. 

At  the  Ivanhoe  Furnace  Co.'s  property  at  [vanhoe,  Va., 
Charles  Huddle  improved  tbe  drill  by  attaching  a 


FIG.   3.     IVANHOE  FURNACE  CO.   PROSPECTING    DRILL 

gasoline  motor  to  a  hoisting  drum  by  a  slack  bell  pro- 
vided with  a  tightening  pulley,  as  shown  in  Fig.  3.  One 
man  directs  the  blows,  and  a  second  operates  the  tighten- 
ing pulley,  hoisting  and  releasing  the  shoe.  The  mobility 
is  increased  by  mounting  the  engine  and  head  gear  on  a 
truck.  This  machine  is  claimed  to  drill  150  I 
per  day  at  a  somewhal  less  cosi  than  with  the  hand  type. 
The  capacity  may  later  be  increased  by  the  use  of  a  fOO-lb. 
bit  and  by  replacing  the  driving  mechanism  with  a  fric- 
tion clutch.  Further,  the  machine  may  be  made  self- 
propelling  by  putting  a  chain  drive  on  the  truck. 

This  type  of  drill  has  proved  to  be  efficienl  and  econom- 
ical i,,  prospei  ting   the   sti  kj  day.-  thai  overlie  the  oxi 
dized  zinc  ores  in  this  region,     li  is  onlj  satisfactorj   for 
prospecting  plastic  material-,  permitting  the  retenti 
a  satisfactory  core  in  the  annular  piece  of  steel.     As  a 
cheap  drill,  however,  to  prospect   for  oxidized 
hrown-in.n  orebodies  and  kaolin  deposits,  and 
to  spud  I'm-  diamond  drilling,  it  has  considerable  merit. 

Movioy  Woualdl  Moft  Sftairtt 
The  failure  of  a  eontinuous-c'urrenl   i  tart  is 

usually  due  to  oi  e  o  ral  conditions,  among  which 

are  the  following,  according  to  E.  C.   Pat-ham.  in   / 
Qee    12     1916:  A   dead   line,  an   open-circuit,  a  short- 
circuit,  a  ground,  low  voltage  and  an  overload.     I 
of  a  dead 'line  or  an  open-circuit,  unless  the  open-circuil 
happens  to  involve  the  shunt-field  winding,  there  will  be 
no  sign  of  a  flash  when  the  starter  i-  thrown  - 
In  the  ease  of  lov,    voltage,   shorl  circuit,  -round 
overload,  howevi  I  be  :l   flash  when  ,1"'   ' 

is  thrown  on  and  off.     In  all  cases  excepl  that  m  which 


lailin 

ma\   he  readily  I 

the  voltage  and   •  i  indi- 

tion  of  overload  in  sta  i ; 
termiiie  unless  the  mob 
when    running.     Occasional] 
I'ol  low  i  i 
Ad  i  motor,  which  ■■  the  pump- 

autoni 

ii  when  the  water  ;  a  minimum  of 

tO   lb.  and  aboul 

. lame, I    ol 
Troubl  ition,  and  ii 

pari icula  would   not  start"  meant   thai 

ator  had  left  the  motor  running  all  rigl  I  and 

the  ne\t  morning  found  the  pressure  well  beloi 
ing  value,  the  motor  stopped  and  a 

start.     An   inspector  found   that    the  a]  lility 

to  -l, ill  was  due  to  a  fuse  ha\  in  ■  lil->v\  I).     '  I 
fuse,  the  motor  started  all  righl  and  promptly  pumped 
up  the  pressure ;  but  the  pn 

ate  even   when  the  pressure  had    reached    '.'<   lb.      \ 
this  pressure  the  decrease  in  the  motor  -peed  was  plainly 
c\  ident,  I  a  grindin  motor  in- 
dicated   overload   litions;    had    the    motoi 

milled  to  continue  to  run.  the  fuses  would  have  blown. 

The  whole  trouble  was  due  to  the 
had    been    tampei  ing    n  itli    I  t<  li    adjust- 

meni  and  had  raised  the  cutting-oul  pn 
■  that  overloaded  the  motor  ai  i  blow 

i mid   reach  1  I   which  the 

r-u  itch  would  act. 

:■: 
S&esids'iimgs  ttlhe  S^cftaoim  Pipe 


The  device  illustrated   herewith   i 
is,  and  though   it   may  I" 
practice,  1  have  found  it  usi  ful  on  a 
occasions,    says    J.    F.    K.    B 
recent    contribution    to 
In    sinking    it    has    always 
been   my  custom   to   use  a   length 
of   pipe  at    the   suction    which   will 
rear  h  just  below  the  bottom  of  !hc 
pump,  and    to  attach   the   hose  al 
ant  with  a  union.     This  has 
been    done   becavi  i  little 

rem  pump 

and  the  pipe  in  win,  b 
union  and  and  put  on 

the  hose.     I  doing  it  just 

below  the  pump.     When  this  pipe 
wa-  first  us  '  trouble  by 

frequently  breaking  off  where 
the  pump. 

gainst    the   = 
shaft   in   raising  or  lo 

■ I  ia  now 

i  in  the  drawing. 

of  pipe  solid  with  the  pump 
throughoul 

lughly 
and  cannot  vibi 


for  u-' 
contrary  t,,  common 
number  of  troublous 
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thus  prevent  the  banking  of  sand,  but  in  practice  they  were 
not  found  necessary  and  in  later  installations  have  been 
dispensed  with. 

The  depth  of  pulp  in  the  cells  is  usually  maintained 
at  about  12  to  24  in.  in  the  deepest  cell,  the  cleanest  con- 
centrates being  made  with  a  low  pulp  level.  In  the  first 
machine  the  pulp  level  was  maintained  by  float  valves,' but 
the  simpler  method  shown  in  the  accompanying  drawing 
has  been  tried  and  found  satisfactory.  The  gate  valve  is 
closed  just  enough  to  give  an  overflow  in  the  standpipe, 
which  can  be  raised  or  lowered  by  turning  the  tee.  The 
gate  valve  passes  heavy  sand,  and  the  overflow  takes  care 
of  any  excess  of  pulp.  A  series  of  drilled  plugs  could 
be  used  in  place  of  the  gate  valve,  or  a  valve  similar  in 
design  to  a  molasses  gate  might  be  used  to  advantage. 

The  air  distributors  are  simply  air-tight  steel  pans 
bolted  to  the  bottom  of  the  wood  cells  and  connected  to 
the  air  main  by  2-in.  pipes  and  air  hose,  the  latter  sug- 


By  B.  M.  Snyder* 

The  flotation  machine  described  in  this  article  is  of 
the  pneumatic  type.  It  consists  essentially  of  a  series  of 
short  and  flat  launders  placed  side  by  side  and  con- 
nected by  pipes  or  bypasses,  each  launder  or  cell  having 
a  separate  air-box,  or  distributor,  covered  with  canvas, 
for  aeration  of  the  pulp.  It  was  designed  in  May,  1915. 
by  George  Crerar,  who  was  experienced  in  the  use  of  Cal- 
low machines,  and  it  has  been  in  successful  operation  dur- 
ing the  year. 

The  launders,  or  cells  (of  which  there  are  six  in  the 
machine  as  modified),  are  14  in.  wide  and  6  ft.  in  length, 
each  cell  discharging  at  the  end  into  the  next  cell  in  series, 
giving  a  travel  for  the  pulp  of  36  ft.  The  effect  is  the 
same  as  if  the  pulp  were  run  through  a  straight  launder 
(with  baffles  in  it  6  ft.  apart),  but  the  construction  is 
obviously  improved  by  division  of  the  launder  into  sections 
placed  side  by  side.  There  is  a  drop  of  3  in.  from  cell  to 
cell,  but  each  cell  is  flat-bottomed.  The  flat  bottom  per- 
mits an  even  distribution  of  air  to  the  cell,  as  the  depth  of 
pulp  and  therefore  the  pressure  is  the  same  at  every  point. 
Each  cell  has  its  own  air  distributor,  controlled  by  i* 
globe  valve.  The  drop  of  3  in.  from  cell  to  cell  provides 
sufficient  hydraulic  head  to  keep  the  pulp  moving  freely, 
and  the  greater  depth  of  cell  at  the  discharge  makes  it 
less  easy  to  pull  over  gangue  as  the  pulp  becomes  impover- 
ished in  mineral. 

The  narrow  cells  with  froth  launders  on  both  sides  facil- 
itate overflow  of  froth,  the  maximum  horizontal  travel  of 
bubbles  being  only  T'Vi  in.  The  froth  launders  are  flat 
and  are  allowed  to  fill  with  concentrates  and  make  their 
own  slope  to  the  main  launder  outside  the  machine  propel-. 
Water  sprays  are  used  in  the  launders  if  the  persistence 
of  the  froth  makes  it  necessary.  The  most  effective 
spray  is  that  produced  by  a  single  small  stream  of  water 
shot  down  the  slope  of  each  launder  under  a  good  pressure. 

The  porous  medium  used  has  been  14-  or  16-oz.  canvas, 
4-ply,  sewed  1  in.  centers  both  ways,  being  practically 
the  same  as  used  in  Callow  cells.  They  ordinarily  last 
about  six  months  before  "blubbing"  badly.  The  canvas 
bottoms  are  simply  stretched  and  tacked  while  dry  to  the 
under  side  of  the  wooden  cells,  and  the  steel  pans  bolted 
tightly  against  them.  No  wire  screens  are  used  above 
the  canvas,  since  the  latter  shows  little  tendency  to  bulge 
under  pressure  of  air,  on  account  of  the  narrow  span. 
The  air  pressure  required  varies  from  3  to  5  lb.  per  sq.in. : 
and  is  best  supplied  by  a  cyeloidal  blower  designed  for  6 
lb.  pressure.  In  the  first  machine  built,  porous  bricks  iy2 
in.  thick  were  tried,  but  on  account  of  variations  in  po- 
rosity, were  soon  discarded. 

The  first  cells  built  had  sheet-iron  baffles  spaced  3  in. 
apart  and  reaching  to  within  one  or  two  inches  of  the 
canvas  bottoms.  These  were  intended  to  confine  the  travel 
of  the  pulp  to  a  narrow  space  at  the  bottom  of  the  cell  and 

•Mining  engineer  and  metallurgist,  924  Washington  Build- 
ing,   Los    Angeles,    Calif. 
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THE   LAUNDER    FLOTATION    MACHINE 

gested  by  J.  C.  Draper  as  a  substitute  for  unions.  The 
so  el  pans  are  not  removed  except  for  replacing  canvas 
blankets,  which  ordinarily  last  about  six  months. 

The  control  of  air  is  effected  by  globe  valves,  which  are 
convenient^  placed  at  the  ends  of  the  air  distributors. 
The  operating  platform  is  at  the  same  height  as  the 
valves,  and  the  operator  walks  along  the  line  of  cells,  turn- 
ing the  valves  with  his  foot,  until  the  right  overflow  of 
froth  is  obtained. 

As  indicating  the  work  the  machine  will  do  under 
proper  conditions,  the  following  results  obtained  in  a 
typical  ten  days'  run,  are  given:  About  60  tons  of  ore 
was  treated  daily  in  one  machine  of  the  type  described. 
The  ore  was  crushed  to  pass  09.5%  through  60-mesh  and 
94%  through  100-mesh.    Concentrates  were  recleaned  in  a 
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S-cell  machine  and  then  tab!  i  d-iron 

i  oncenl  rati         i    ■  .      i  .    .  . 

rite  and  a  littli 

ite.     I  lai i   mi  to  the  a uni  of  0 

The  oils  used  amounl  i    per  ton  ol      i 

«"   kur '  :<<■ ,  i  oal-tar  creosote  and  30^   refined  pin 

added  ai  the  ball  mill.      V  id  to  tin 
ton  of  ore  \  ed. 

ISSAYS EADS    VND  TAILINGS  IN  TEN    DAYS' 


Date 

July  22 

July  23 

July  24 
July  25 .  .. 

July  27.. 
July  28. .  . 

fuly  29 

July  30.. 
July  31... 

rage..  4  26  0.592  45  99 

Extraction  of  zinc  1>\  flotation 
Extraction  ol  sulphide  zinc  I '.  Hi  tatii  in 

In  i ther  plan!  the  extraction  by  flotation  in  a  simi- 
lar run  was  92.8| ,  of  the  total  zinc  in  the  flol  il 
which  averaged    13.2" ,    zinc. 

The  machine  is  simple  in  construction  and,  excepl   for 
the  air  distributors,  can  I"'  constructed  and  erei  I 

plote  in  mil'  nr  two  weeks'  time  bj   anj   I  i 

millwright.    The  air  distributors  are  of  simple  design  and' 
can  be  made  b]  an]   boiler  maker,  though  to  preven 


4  V 

49  8 

4  0 

0  64 

3  9 

0  71 

48  0 

4  1) 

ii  ..1 

4N  / 

4  1 

0  56 

il 

4  4 

n  11 

4  5 

0  51 

41  1 

4  3 

n  40 

39  3 

4  B 

0  56 

Airtight., 


<—-6'-Si 

Plan  of  Air  Distributor 


i    Section  through  End 
>i     of  Air  Distributor 


2  Standard 

Pipe,  Flange' 
Riveted, 
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J 
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" 


Acetylene  Welded 
or  can  be  meted 
Must  be  Air  light 


Side  View,  Showing  Section  of  One  End 
lil  \,  |  ■■  \  \{    I  IF    THE     \l  i:    l  iISTRIBUTI  IR 

leaks  it  is  besl  to  have  them  made  ai  a  boiler  shop  equipped 
to  weld  joints  The  cos!  of  a  machine 

erected  complete  was  as  follows : 

COST  OF  THE  FLi  I   HINE 

Tank  lumber  (tongued  and  groo>  ?H'i5 

An  ,h  ti  ibuton  i  made  1 1 J  »  2 

Pipe  fitting-  and  i '    for  1  '  J'  JJjJ 

Hauling  material. . 

Blacksmith  labor  on  boll 

Labor,  carpentei  and  pipemen  |r  ' 

$458.12 

The  labor  n  qi     ed  to  a  tend  to  the  regulation  of  the 
cells  is  small ;  one  man  should  easily  look  after  sis  or  i 
machines    under   normal    running   conditions.      Thi 
valves  do  no!   require  frequenl  changes,  if  feed,  oil  and 
air  supphj   are  regular.     R<  feed   i  both  as  re- 

gards pero  its  regular  flow), 

regularity  of  oil  an  con  tan!   pulp  level  in 

the  cells  and  regular  attendance  will  in 
once  the  matti  to  use  has 

determined. 

The  aii   n  qui 
air  per  minute  p<  ool  of  frothing  an 

power  i  onsum] 

sq.in.)   wil  °  -:  urea- 

-   considerah 


Slhaffft  OiH^Drnp  IRecepft&cHes 

('.     Hainan.    BllO 

>  the 


Gasoline-Can  Type 


-$ 


E  levator  Bucket  Type  ^~^"""""~-v        MMm^- 
TWO    EAS1 

oil-can  type,  made  oul  of  hall  I  i  an  nailed 

to  the  bottom  of  the  timber  directly  under  the  line 

the  cheaper.     Use  is  mad.'  of  the  si t   to 

draw  off   tl  The   bui 

able.     Tl il  thai  ai  i  umulates  is  dipped  oul 

put  through  a  filter. 

Ps=>©tte(cft5ir&g>  tfine  Gas  Porta  of 
OpeiralheBiirtllhi  Fuan'ir&a.ces 

In  ord  me  the  rapid  deterioration  of 

openheafth  furnai 
the  intensely  hot  outflowing  gases,  rendering  the  fui 
unlit  for  use  until  repai  I91fi, 

i  ism  (U.  S.  Patenl   I,  I  hereby  communi- 

cation betwi  -  nozzle  and  it-  Lras  chamber 

outflow  end  of  the   fui 

through  the  air  outlets       i 

valves  is  ;il  o  ;  which  the  | 

e  supply  end  « ill  be  pli 

.,-  chamber  simultaneously  with  the  '\>r 

c munication  between  the  i  ! 

chaml 

Ulnlng    In    ltrill-.li    l.nlniin. 

n   ob- 
only  one  : 
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PLANT  OF  THE  YOGO  SAPPHIRE  MIXES  IN  FERGUS  COUNTY,  MONTANA 

Fergus   County,    Montana,    is   said   to   be   the   only   locality    in   the   world   where   sapphires  are   profitably  mined   "in   place,' 

all  other  production  coming  from  placers.     The  principal  American   deposit   is  now   owned  by  a  British   company 


WHERE    SOME   OF    THE   COPPER   AND   ZINC    HAS   GONE 
Cartridge    cases    from    ammunition    expended    by    75-mm.    guns    "somewhere    behind    the    trenches 
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A    COMPLETE   MANGANESE    MINING    AND    MILLING    PLANT  AT  CARTEBSVILLE,  OA 
Openpit  in  foreground;  in  center,  the  log   washer,  power  plant  and   the  proilu    I 


NOT  A  BATTLEFIELD  SCI'M'-MERELY  A  TOO-AMBITIOUS   ATTEMPT   AT   MANGANESE   MINIS'. 
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dl  DisouissH©ini 


ILsvIboir  CoiradlIftn©ims 

A  constant  reader  of  the  invaluable  Engineering  and 
Mining  Journal  for  many  years,  I  cannot  agree  with  its 
views  on  the  labor  situation,  as  indicated  partly  by  the 
reproduction  in  the  issue  of  Aug.  12  of  a  paragraph  from 
a  circular  published  by  the  National  City  Bank,  and 
partly  In  the  Journal's  comment  thereon. 

I  have  been  a  life-long  student  of  labor,  of  the  relations 
of  the  employer  and  the  employee  to  each  other,  of  their 
attitudes  toward  each  other  and  toward  the  public,  and 
of  the  attitude  of  the  public  toward  them  and  their  several 
problems.  I  have  done  this  not  as  a  student  merely  nor  as 
an  idealist,  but  as  one  actually  employed  and  responsible 
for  the  employment  of  many  thousands  of  others,  as 
worker,  timekeeper,  foreman,  contractor,  superintendent, 
manager  and  owner,  ami  feel  that  1  tan  speak  of  this 
matter  from  a  practical  standpoint. 

Without  going  into  an  analysis  of  the  subject,  which 
limitations  of  space  would  forbid,  I  concur  with  the 
opinion  that  there  certainly  is  an  "alarming  increase  in 
the  inefficiency  of  labor"  if  we  think  only  of  the  shiftless 
or  "I.  W.  W."  class  among  laborers.  And  this  is  really 
surprising,  in  view  of  the  general  progress  of  the  workers. 
Then,  too,  there  is  a  large  number  of  employers  who,  in 
the  handling  of  their  labor,  certainly  must  be  classed  as 
"inefficient."  This  is  still  more  surprising  in  view  of  the 
great  activity  in  recent  years  of  efficiency  and  other 
industrial  students.  Much  valuable  knowledge  has  been 
obtained  and  printed  on  this  most  important  topic,  but  as 
yet  it  has  reached  a  very  small  percentage  of  our  people. 
To  this  must  be  attributed  this  class  of  "inefficient" 
employers  to  whom  we  refer.  A  few  of  their  greatest  sins 
against  efficiency  are: 

1.  Some  pay  their  men  by  the  (lav,  varying  the  rates 
according  to  the  class  of  work  rather  than  according  to 
class  mill  amount  of  work  performed. 

2.  Some  pay  on  contract  or  piecework  basis,  placing  a 
limit,  beyond  which  they  refuse  to  go. 

•'!.  Some  pay  on  contract  or  piecework' basis,  cutting  the 
rates  when  men  show  their  ability  to  earn  more  than  the 
maximum  allowed. 

4.  Some,  when  men  on  contract  demonstrate  their 
ability  to  produce  much  more  than  before,  return  to  day- 
work,  expecting  to  compel  like  efforts  by  the  men. 

5.  Some,  when  on  contract  basis,  charge  exorbitant  and 
fictitious  prices  for  supplies. 

6.  Some,  like  tin'  considerate  ami  sympathetic  employer 
referred  to  by  the  bank  mentioned,  pay  an  unusually  high 
rate  per  day  when  business  is  good,  with  results  almost 
invariably  in  line  with  those  noted  in  the  circular. 

7.  Some  <\<,  not  classify  labor  charges  or  keep  close 
'•tab"  on  labor  costs. 

8.  Some  do  not  make  any  effort  to  provide  attractive 
quarters  or  surroundings  for  their  employees. 

9.  Some  who  do,  seem  to  think  that  these  advantages 
should  be  accepted  in  lieu  of  better  rates. 

10.  Some  do  not  seem  to  realize  the  actual  interdepend- 
ence of  the  employer  and  employee  classes. 


'Ill I Nil  I IIIIIIIIIIIIIIIIIIIF. 

Without  wishing  to  criticise,  I  feel  that  the  employer  is 
under  obligation  to  himself,  his  fellows,  his  workmen  and 
the  public,  to  study  and  acquaint  himself  with  the  results 
of  various  methods  and  systems  of  employment;  and  this 
obligation,  by  the  way,  extends  also,  in  a  measure,  to 
engineering  journals  and  to  the  leading  magazines  and 
industrial  students  of  the  country.  Of  course  our  labor 
and  other  governmental  departments  should  make  this 
whole  problem  an  open  book  to  the  public,  but  the  per- 
nicious influence  of  the  politician  and  the  professional 
agitator  will  probably  prevent  this. 

As  an  example  of  what  I  believe  is  a  very  general  lack 
of  information  on  the  merits  of  different  systems  of 
employment,  I  cite  the  experience  of  a  small  corporation 
here,  which  for  the  last  15  years  has  employed  a  large 
number  of  men  and  almost  invariably  on  the  day-wage 
basis. 

About  six  months  ago  laborers  were  very  scarce,  wage3 
were  high,  the  product  was  small,  efficiency  was  low, 
markets  for  the  product  were  active  and  prices  soaring. 
and  the  little  community  was  in  the  dumps.  Something 
had  to  be  done.  A  proposal  to  change  to  a  contract  and 
bonus  system  found  company  and  men  very  skeptical, 
some  dreading  disaster  in  one  direction  and  some  in 
another.  A  few  men  were  persuaded  to  give  it  a  trial, 
and  soon  a  very  salutary  change  was  effected. 

As  a,  result  several  men  have  more  than  tripled  their 
earnings,  about  half  had  their  wages  doubled,  others  have 
added  50  to  75  per  cent,  to  their  daily  earnings,  and  the 
average  of  all  the  rates  has  been  raised  approximately 
5"0'  ,  .  purely  on  an  efficiency  basis. 

In  the  meantime  the  product  has  increased  400%,  men 
have  been  attracted  from  outside,  the  property  and  com- 
munity values  have  gone  "skyrocketing,"  the  profits,  we 
are  assured,  are  very  gratifying,  while  unit  costs  have  been 
lowered  decidedly  and  everybody  "wears  a  smile."  There 
is  an  air  of  partnership  and  prosperity  about  the  place, 
and  the  walking  delegates  have  all  left  us. 

The  explanation  seems  to  be  that  even  in  the  best  of 
times  men  can  he  found  who  are  able,  anxious  and  willing 
to  do  several  times  the  ordinary  day's  work,  but  they  are 
men  of  ambition  who  expect  extra  remuneration  for  doing 
it.    What  could  be  more  like  "human  nature? 

The  problems  then,  seem  to  be  to  reach  such  men,  to 
(onclude  a  satisfactory  agreement  with  them,  to  be  abso- 
lutely frank  and  fair  and  to  ask  and  expect  them  to  "hit 
the  ball."  In  this  case  the  contract  and  bonus  system  has 
effected  the  solution  of  the  problem. 

II.  F.  Ellard, 
Superintendent,  Pittsburg-Idaho  Co.,  Ltd. 

Gilmore,  Idaho,  Nov.  25,  191G. 

[We  concur  in  principle  with  all  that  Mr.  Ellard  has 
said  and  point  out  to  him  that  it  is  not  in  conflict  with  the 
opinions  expressed  in  the  editorial  to  which  he  refers. 
He  is  fortunately  able  to  report  some  experiences  different 
from  what  were  summarized  in  our  article.  In  offering  a 
generalization  nobody,  of  course,  excludes  possibilities  of 
exceptions. — Editor.] 
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Mi  i.i. 


SYNOPSIS— District  !  from  Potosi,  the 

name  being  <  milarity  of  deposits.     Span- 

iards worked  ■  i   ores  and  ignored  tin.. 

Bismuth  discover  d,  with  tin,  now  chiefly 

sought.     Zinc  present,  but  trans;  cost  is 

prohibitive.    In  one  gt  <  veins  01  cur 

in  shattered  iom  s.  In  the  other  group  vein-system 
is  less  </'  finiti .      Win  are  crude  and 

output  is  small.  Work  consists  principally  «/  de- 
velopment. Ores  generally  stamped  to  16-mesh, 
i  lassified  or  s<  n  ent  d, 

etc.  Ores  or  concentrates  containing  over  5% 
bismuth  arc  shipped  without  further  treatment. 
Tin  concentrates,  shipped  as  about 

65f,   tin. 

The  traveler  passing  over  the  greai  altiplain  of  North- 
ern  Bolivia  or  crossing  Lake  Titicaca   bas  his  attej 
repeatedly  called   to  three   heautil'ul   snow-capped   moun- 
tains rising  above  the  general  elevation  of  the   Eastern 


i"o8eph  r.  si  .'.1  ■■'.  u.n.  j 

wealth  and  ;. 

the  d 
equipped. 

!  I  '!,;  .  Ili-Potl 

111111I1.  with  subordinate  amo 
The  mountain  of  Huaj  ni-Potosi  I" 

and   about  30   km.   not 
La  Pa       V  :.  r  the  base  of  the  m 
ered   by   tl      :  ter  the   rich 

Potosi  bad  ed;  and  as  I 

•  seemed  to  be  similar,  the  i 
name  of  Huayni-Potosi,  which  in  the  Quichua  lanj 

i-  "young   Potosi."     Pi 
and  was  so  named  because  of  the  frequi 
displays  seen  there. 

The    Spaniards   worked    the   oxidizi 
V.ampus,  hut  evidently  did  not  do  much  mining 
'  sulphide  zone  was  reached.     \  0 
tin  deposits  nt'   Bolivia   began   to  attrai  .   the 


THE  GLACIERS  OF   MT.   HUAYN1 


Andes,  or  Cordillera   R<  '■  are  Illampit     - 

Buayni-Potosi,  and  fllimani, 
impressive  □ 
height.    At  the     i 
been  done  during  1 

•Professor  of 
hem,  P*nn. 

tAssociate  in 
itv,  Baltimore 
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received  little  attention,  as  "the  cost  of  transportation  of 
these  ores  has  been  prohibitive;  therefore  little  informa- 
tion is  available  in  regard  to  the  character  and  amount  of 
these  ores. 

The  mines  of  Huayni-Potosi  are  not  reached  by  the  rail 
mad,  consequently  all  supplies  must  be  Drought  in  froii 
La  Paz  or  from  the  branch  line  that  runs  from  Viaeha 
to  Guaqui  on  the  southern  end  of  Lake  Titicaca.  Llamas 
are  used  almost  exclusively,  as  they  are  better  adapted  to 
the  high-altitude  conditions  than  any  other  animals.  The 
mines  are  chiefly  in  two  groups  several  kilometers  apart  — 
at  Millnni  and  near  the  Union  Mill,  where  the  Carmen 
mine  is  the  most  important  one.  The  operating  mines  are 
owned  by  the  lluet  Hermanos,  Frenchmen  who  have  long 
lived  in  Bolivia. 

Leaving  La  Paz  on  muleback,  at  8:30  a.m.  on  a  June 
morning,  we  ascended  the  sleep  slopes  of  the  great  gorge, 
1,500  ft.  in  height,  and  emerged  on  the  extensive  altiplaiu 
formed  by  the  alluvial  gravels  and  sands  brought  by  rivers 
and  glaciers  from  the  nearby  mountains.  Heaps  of  cobbles 
scattered  over  the  surface,  picked  from  the  surface  soil 
by  the  Indians,  who  here  raise  their  scant  crops  of  barley 
and  potatoes,  could  lie  seen  on  every  side,  while  in  places 
the  soil  was  being  prepared  for  the  next  crop.  As  we 
proceeded,  the  country  became  gradually  higher  and  the 
irregularities  greater,  and  a  strong,  cold  wind  blowing 
from  banks  of  snow  and  ice  thoroughly  chilled  us  even 
though  we  were  well  within  the  tropics.  About  noon  we 
reached  the  highest  point  on  the  route,  over  15,000  ft. 
above  sea-level,  and  then  followed  a  trail  down  into  a 
valley  where  the  Milium  mines  and  mill  are  situated. 
The  mill  and  small  settlement  are  at  an  elevation  of  over 
1  1,000  ft.,  while  the  mine  openings  are  at  various  places 
on  the  steep  slopes  iip  to  L.5,000  ft.  or  even  more.  From 
the  mines  and  settlement  the  great  glaciers  and  ice  cas- 
cades of  Huayni-Potosi  Mountain  are  most  beautiful,  yet 
the  cold  blasts  that  blow  from  them  are  not  so  pleasant. 
Fuel  is  too  scarce  for  use  in  heating  the  houses,  so  when 
night  comes  on  it  is  necessary  to  wear  heavy  overcoats, 
and  notwithstanding  the  extreme  attention  given  to  social 
form  and  etiquette  in  the  Latin-American  countries,  com- 
fort demands  that  hats  and  overcoats  be  worn  in  the 
bouse,  even  during  the  meal-. 

Geology  of  the  Mn.i.rxi  Mines 

The  country  rocks  of  the  Huayni-Potosi  region  consist 
of  black  arenaceous  slates,  micaceous  sandstones  and  gray 
quartzites  of  Devonian  age,  into  which  have  been  intruded 
many  dikes  of  quartz-porphyry  and  other  closely  related 
rocks.  The  sedimentary  strata  rest  upon  a  large  mass  ol 
granite,  which  is  exposed  a  few  kilometers  distant.  Th< 
slates  and  quartzites  strike  approximately  north-south, 
dipping  to  the  west  at  various  angles  From  5°  to  50°. 

The  veins  occur  in  shattered  zones  that  approximately 
conform  in  strike  with  that  of  the  inclosing  slates  an  I 
quartzites,  but  in  general  dipping  to  the  east  at  high 
angles  instead  of  west  as  do  the  rock  strata.  In  some  cases 
the  veins  are  true  fissure  veins,  but  in  the  main  consist  of 
stringers  of  ore  within  shattered  rock. 

The  veins  at  Milium  differ  from  those  near  Union  Mill 
by  the  absence  of  bismuth.  Mineralogically  or  structur- 
ally, four  distinct  types  of  veins  are  recognized,  as  follows: 

1.  Quartz-pyrite  veins  carrying  cassiterite  in  very  fine 
grains.  Near  the  surface  these  veins  have  been  oxidized, 
forming  a  srossan  that  carries  faiilv  high  values  in  tin  or. 


where  quartz  predominates,  a  rusty  mass  of  porous  quartz 
containing  small  druses  of  quartz  or  cassiterite  crystals. 
This  is  the  most  common  type  of  vein  and  is  represented 
by  the  Concepcion,  Salvadora  and  Coquelin  veins. 

2.  Sphalerite  veins  containing  siderite,  quartz  and 
small  quantities  of  cassiterite,  and  carrying  considerable 
silver.  These  veins  are  mainly  fissure  veins  and  show 
prominent  banding.  Veins  of  this  kind,  represented  by 
the  Roche  vein,  are  not  extensively  worked  at  present. 

3.  Brecciated  quartz-pyrite-cassiterite  veins  cutting 
across  the  bedding  planes  of  the  quartzites,  with  occasional 
stringers  of  rich  ore  developed  along  the  bedding  planes 
adjacent  to  the  shattered  zone.  These  veins  are  variable 
in  both  width  and  values. 

1.  A  quartz-pyrite  vein,  no  longer  worked,  which  con 
tained  some  uraninite.  Much  silver  ore  was  taken  from 
this  vein  by  the  early  Spaniards. 

Mixing  and  Milling  at  Milluni 

When  the  European  War  broke  out,  one  of  the  Huet 
brothers,  owners  of  the  mines,  went  back  to  France  to 
serve  in  the  French  army  and  the  operations  of  the  mines 
were  considerably  curtailed.  We  visited  a  number  of 
places  where  ore  was  being  removed,  in  some  cases  in 


DISTANT  VIEW  OP  JIT.   HUAYXI-POTOSI 

openeuts,  but  in  most  places  through  adits  run  into  the 
side  of  the  mountain.  Some  sloping  is  done,  although 
most  of  the  ore  is  obtained  in  driving  the  adits  on  the 
veins  with  the  intention  of  later  opening  up  slopes  where 
the  ore  is  most  promising. 

All  mining  is  done  by  hand  with  chisels  and  hammers. 
The  ore  is  thrown  into  cars  in  the  main  drifts,  but  else- 
where is  put  into  raw-hide  bags,  which  Indian  women  and 
hoys  carry  to  the  cars.  On  the  steep  mountain  sides  far 
above  the  mill  the  ore  is  put  in  large  rawhide  pouches  that 
are  let  down  by  cable  to  the  tracks  that  run  to  the  mill. 
From  the  highest  mine  openings  the  ore  is  handled  three 
times  lief  ore  it  finally  reaches  the  mill.  While  the  Milluni 
mines  are  producing  considerable  tin  barrilla,  so  far  the 
work  has  been  mainly  of  a  development  character,  and 
better  equipment  is  necessary  before  the  output  can  be 
materially  increased. 

The  ore  brought  down  to  the  mill  is  dumped  into  a 
bin  over  a  2-in.  grizzly.  The  oversize  goes  to  the  same 
bin  after  passing  through  a  Blake-style  crusher.  The  bin 
feeds  two  pneumatic  stamps,  which  crush  the  ore  to  pass 
L6-  or   18-mesb  screens  and  have  a   daily  capacity  of    in 
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tons  each.    Th(   stamp 

of  whn  h  f Is  a  tabli       H  i  se  tables  make  a  finished 

rentrate,  a   middling   « tin  li     arries   « liatevei 

ore  contained,  and  tail  imes      The  midi 

from  tin1  twi irsest  1  round  in  a  i  hilean  mill 

-.'.nil    re-treati  d    m   two  ol  liei    tables.     The   Idlin 

these  tables,  togethet  with  those  from  the  three  finer  tables 

of  the  firsl  g p,   in   calcined  if  much  pyrite  is  present. 

The  calcined    materia]  n    n  d   by   band   through   a 

60-mesh  screen,  the  oversi  i   ol   winch  goes  to  a  second 
Chilean  mill  and  the  ui  l 

tails  and  slimes  ol  the  sixth  and  seventh  tables  a  -  to  the 
buddies,  these  from  the  firsl   five  tables  to  a 
the  settlings  of  which  go  to  a   ninth  table.     If  thi 
does  not  require  cab  ining  the  middlings  of  tables  3  to  i 

ure  reground  in  the  se< 1  Chilean  mill  and  retreated  on 

taldes  10  and  1  1.  The  tails  and  slimes  of  tallies  6  to  I  I 
are  treated  in  buddies,  of  which  there  are  12,  with  a 
diameter  of  240  cm.  The  concentrates  of  the  buddies  are 
returned  to  the  second  ehilean  mill,  the  middling 
re-treated  on  tlie  huddles  and  the  tailings  disi  arded.  The 
overflow  of  the  huddles  is  settled  in  sluices,  and  the  set- 
tlings returned  to  the  bud 

At  present  the  equipment  of  the  null  is  such  that  only 
one  stamp  can  he  used  at  a  tune,  hut  it  is  proposed  to  pul 
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in  three  more  tables  ami  another  Chilean  mill,  when 
will  lie  possible  to  take  care  of  the  pulp  of  both  stamps 
and  heme  double  the  capacity  «(  the  mill. 

From  Milluni  we  cros  red  dii  ide,  said  to 

be  over  17,000  1't.  in  elevation.  In  the  -roup  of  hismuth- 
t in  mines.  On  one  side  of  a  snow-capped  ridge  is  the 
Santa    Rosa  and  other  mines  not  now  in   i  where 

formerly  i  onsiderable  tin  ore  was  obta 
several  different   veins   in   sandstones   in   which   the  cas- 
sitente  is  associated  with  quartz  and  pyrite.     At  the  mar- 
gins of   the   veins   some    native    bismuth    was   obtained. 

Because  of  the  extreme  alti  ost  17, ft.,  and 

the  inaccessibility  of  these  m 

although  they  contain  some  promising  leads  ol 

On  the  opposite  side  -:   the  mountain  are  the  Ca 
Esperanza  and  Santa  Alberti  mine-.     At  the  time  of  our 
visit  the  principal  mining  was  being  done  in  the  Carmen 
mine,  where  the  bismuth  ore  is  of  greater  value  than  the 
tin.    The  vein  system  in  the  Carmen  mine  is  less  definite 

than  in  the  Milluni   mine-,   mm  h  oi    tl re  ,.. 

stringers  in  the  quarl     te  v\  here  I  lere  has  I  een  coi 
able  shattering  of  the  re.  k.    The  greatest  amount  is  found 
in  the  quartzite  near  the  contact  with   the  slate,  with  a 
small   quantity   of  -re   in   small   stringers    in   the   slate. 


Drifts  are  run   in  the  quartzite  near  tl  ■ 

■    bismuth  i 
ited  by  ; 

■ 

1  bismuth  •• 
erabh 

a unt  of  quartz.    Tl  i  rnuth  and  bi 

are  ant  to  hi  owish-whiti I 

Rome  casi  n  rounded  by  a  hand  of 

ithinite  hut  usual 

■he  two  minerals  alternating,  indh 
contemporaneous  origin. 

I   all  tin-  tin-ore  streaks  contain  some  bismuth, 
igh  the  largest  masses  •  >!'  bismuth  ore  are  prai  I 

five  '  .le.      A-   III   I  ' 

the  mining  is  crude,  the  nunc-  m  |  and 

i1 ttpul  small.     The  best-grade  bismuth  ore  i-  sorted 

acked  at  the  mine,  while  the  lower-grade 
bismuth-tin  ore  is  -cut  to  La  Union  mill.  6  km.  down  the 
"valley,  in  small  ears  run  en  a  narrow-gage  track. 

La   l'\io\    Mii.i,  hi    Ih  i  i    II  i  i;\i  \\ii- 

The  besl  grade  of  >isi  i  it  ore,  brought  i"  the  mil!  in 
sack-,  i-  dumped  on  a  liner,  where  Indian  women  break 
the  large  pieces  and   -ml   thclil   in    I  The  first 

grade  consists  of  pieces  of  practically  pure  native  bismuth, 

bi'smuthinite  or  bismuth  ovule     The  second  grad i- 

tains  the  i.  derable  bismuth  "i  bis- 

muthinite  shows    '■  .'■■•    tly,  %  or  mi 

ith.     Since  tin-  'le-  nnmg  of  the  European  War  all 
ore  containing  •">',    Bi  has  been  exported  to  Europe  with- 

oncentration.     The  third   da--   i-   passed   th 
stamps  and  then  roasted  t"  eliminate  the  sulphur  of  the 
pyrite  and  render  the  iron  magnetic.     The  iron  i-  then 

removed  in  a  magnetic  s. ;  arator  and  the  bismuth  obtai I 

by  lixiviation,  leaving  the  i 

ihysical  methods  ,  f  concentration. 

.  e  that  contains  mainly  tin.  with  -mall  amounts 
r  a  grizzly,  the  tii  . 
to  Stamps  and   the  coarse  firsl   te  a  jaw  crusher  an.: 
to   tin'   stamps.     The   mat. 

to  Wilfley  : 
which  produce  five  products.      The  tir-t  con! 

:.'  J,  Bi  and  porl  :  the  se< . 

tainu  Sn,  is  also  shi]  The  third 

ourth  grades,  containing  pi  rite,    om  i  and 

bismuthinit  arately,  but 

bv  roasting  and  the  p 
magnetic  separator,  and  the  bismul 

und  in  a  ehilean  mill, 
Wilfley  tahlcs  with  ti. 

-    of    huddles.       Thl 

],„,],;  I  in  a  ehilean  mill  and  pi 

a  Wilfl 

-  and  tailings 

summary  il 
situation  in  the  H 

new  obtaii 

in    nee!    of    improved    equipment    and 
in  order  to  . 
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On  Dec.  11,  1916,  Justice  Clark  delivered  the  opinion 
of  the  United  States  Supreme  Court  in  the  case  of 
Minerals  Separation,  Ltd.,  against  James  M.  Hyde.  As 
is  well  known.  Hyde  installed  a  flotation  process  at  the 
Butte  &  Superior  property,  at  Butte.  Mont.,  which 
Minerals  Separation  claimed  was  an  infringement  of  thei'- 
patent  rights.  The  case  has  been  in  litigation  tor  several 
years  and  has  been  carried  up  to  the  Supreme  Court, 
whose  decision  has  just  been  delivered.  The  following 
is  the  decision  in  full  as  rendered:1 

"In  this  suit  the  complainants,  the  first  named  as  the 
owner  and  the  other  as  general  licensee,  claim  an  in- 
fringement of  United  States  letters  patent  No.  835,120, 
issued  on  the -6th  day  of  November,  1906,  to  Henry 
Livingston  Sulman,  Hugh  Fitzalis  Kirkpatrick-Picard 
and  John  Ballot.  The  usual  injunction,  accounting  and 
damages  are  prayed  for.  The  District  Court  sustained  the 
patent  as  to  claims  numbered  1.  2,  3,  4.  -V  6,  7,  9,  10, 
11  and  12;  found  that  the  defendant  had  infringed  each 
of  these  claims,  and  granted  the  prayer  of  the  petition. 
The  Circuit  Court  of  Appeals  for  the  9th  Circuit  re- 
versed the  decree  of  the  District  Court  and  remanded 
the  case  with  instructions  to  dismiss  the  bill.  The  case 
is  here  on  writ  of  certiorari  to  review  that  decision. 

"As  stated  in  the  specification,  the  claimed  discovery 
of  the  patent  in  the  suit  relates  'to  improvements  in  the 
process  for  the  concentration  of  ores,  the  object  being 
to  separate  metalliferrous  matter  from  gangue  by  means 
of  oils,  fatty  acids,  or  other  substances  which  have  a 
preferential  affinity  for  such  metalliferous  matter  over 
gangue.' 

"The  answer  denies  all  of  the  allegations  of  the  bill 
and  it  avers  that  in  25  designated  United  States  and  5 
British  patents  the  process  described  in  suit  was  "fully 
and  clearly  described  and  claimed.'  and  it  also  avers  that 
the  claimed  discovery  was  invented,  known  and  used 
by  many  persons  long  prior  to  the  time  when  the 
application  was  made  for  the  patent  in  suit.  Notwith- 
standing this  elaboration  of  denial,  counsel  for  the 
defendant  in  the  summarized  conclusion  to  their  brief 
rely  upon  only  five  of  the  many  patents  referred  to  as 
showing  that  the  patent  in  suit  was  anticipated  and  is 
therefore  invalid  for  want  of  novelty  and  invention,  viz.: 
Everson  (1886),  Froment  (Italy,  1902;  Great  Britain, 
1903),  Glogner  (1913),  Schwarz  (applied  for  April  19. 
1905,  issued  Dee.  19.  1905),  and  Kirby  (applied 
for  Oct.  IT,  1903,  issued  Dec.  IS,  1906).  And 
the  defendant,  a  man  obviously  experienced  in  the  sub- 
ject, says  that,  in  bis  opinion,  the  whole  basis  of 
notation  concentration  was  disclosed  in  the  K 
United  States  patent  No.  348,151  and  in  the  Froment 
British  patent.  It  is  clear  that  in  the  prior  art.  as  it 
is  developed  in  this  record,  ti  was  well  known  that  oil 
and  oily  substances  had  a  selective  affinity  or  attraction 
for,  and  would  unite  mechanically  with,  the  minute 
particles    of    metal    and    metallic    compounds    found    in 

'This  version  is  from  an  unofficial  copy  of  the  decision 
and  is  subject  to  revision,  which,  however,  will  probably  be 
in  minor  details  only,  our  Washington  correspondent  reports 
an  unusual  feature  of  the  handling  of  the  case  was  the  fact 
that  the  proof  of  the  opinion  was  not  made  public.  Uusually 
on  decision  days  the  illtv  proof  of  the  decisions  may  be 
inspected  by  those  interested.  The  reason  for  this  is  thought 
that  substantial  changes  were  made  in  the  opinion  after 
it  had  been  put  in  type.  The  official  text  of  the  opinion  will 
not  be  made  public  until  the  last  of  the  week. 


crushed  or  powdered  ores  but  would  not  so  unite  with 
the  quartz  or  rocky  metallic  material,  called  'gangue' — 
Haynes  British  patent  (I860),  and  the  United  States 
patents.  Everson  (1885),  Robson  (1897)  and  Elmore 
(1901).  It  was  also  well  known  that  this  selective 
property  of  oils  and  oily  substances  was  increased  when 
applied  to  some  ores  by  the  addition  of  a  small  amount 
of  acid  to  the  ore  and  water  used  in  process  of  con- 
centration— United  States  patents,  Everson  (1885), 
Elmore  (1901),  and  Cattermole   (190-1). 

"Prior  to  the  date  of  the  patent  in  suit  a  number  of 
patents  had  been  granted  in  this  and  other  countries  for 
processes  aiming  to  make  practical  use  of  this  property 
of  oil  and  of  oil  mixed  with  acid  in  the  treatment  of 
ores,  all  of  which,  speaking  broadly,  consisted  in  mixing 
finely  crushed  or  powdered  ore  with  water  and  oil,  some- 
times with  acid  added,  and  then  in  variously  treating 
the  mass — 'the  pulp' — thus  formed  so  as  to  separate  the 
oil,  when  it  became  impregnated  or  loaded  with  the  metal 
and  metal-bearing  particles,  from  the  valueless  gangue. 
From  the  resulting  concentrates  the  metals  were  recovered 
in  various  ways. 

"The  processes,  of  this  general  character,  described  in 
the  prior  patents  may  be  roughly  divided  into  two  classes. 
The  process  in  the  patents  of  the  first  class  is  called  in 
the  record  the  'surface  flotation  process'  and  it  depends 
for  its  usefulness  on  the  oil  used  being  sufficient  to 
collect  and  hold  in  mechanical  suspension  the  small 
particles  of  metal  and  metalliferous  compounds  and  by 
its  buoyancy  to  carry  them  to  the  surface  of  the  mixture 
of  ore.  water  and  oil,  thus  making  it  possible,  by  methods 
familiar  to  persons  skilled  in  the  art,  to  float  off  the  con- 
centrate thus  obtained  into  any  desired  receptacle.  The 
waste  material,  or  gangue,  not  being  affected  by  the  oil 
and  being  heavier  than  water  sinks  to  the  bottom  of  the 
containing  vessel  and  may  be  disposed  of  as  desired. 

"The  process  of  the  other  class,  called  in  the  record 
the  'metal  sinking  process,'  reverses  the  action  of  the 
surface  flotation  process  and  is  illustrated  by  the  Catter- 
mole Tinted  States  patent  No.  777,273,  in  which  oil  is 
used  to  the  extent  of  i.%  to  6%  to  10%  of  the  weight  of 
the  metalliferous  mineral  matter,  depending  on  the 
i  haracter  of  the  ore,  for  the  purpose  of  agglomerating 
the  oil-coated  concentrate  into  granules  heavier  than 
water,  so  that  they  will  sink  to  the  bottom  of  the  con- 
taining vessel,  permitting  the  gangue  to  be  carried  away 
i»   an  upward  flowing  stream  of  water. 

"The  process  of  the  patent  in  suit,  as  described  and 
practiced,  consists  in  the  use  of  an  amount  of  oil  which 
is  'critical,'  and  minute  as  compared  with  the  amount 
used  in  prior  processes,  'amounting  to  a  fraction  of  IT' 
on  the  ore.'  and  in  so  impregnating  with  air  the  mass 
of  ore  and  water  used,  by  agitation — 'by  beating  the  air 
into  the  mass' — as  to  cause  to  rise  to  the  surface  of  the 
mass,  or  pulp,  the  froth,  peculiarly  coherent  and  persistent 
in  character,  which  is  composed  of  air  bubbles  with  only 
a  trace  of  oil  in  them,  which  carry  in  mechanical 
suspension  a  very  high  percentage  of  the  metal  and 
metalliferous  particles  of  ore  which  were  contained  in 
the  mass  of  crushed  ore  subject  to  treatment.  This  froth 
can  be  removed  and  the  metal  recovered  by  proo 
with  which  the  patent  is  not  concerned. 

"It  is  obvious  that  the  process  of  the  patent  in  suit, 
as  we  have  described  it.  is  not  of  the  metal  sinking  class, 
and  while  it  may,   in  terms,   be  described  as  a   surface 
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flotation  i -  •■■  \  illy  from  all  prior 

processes  in   its  chara  its  simplicity  oi 

and  in  the  resulting  concentrates,  thai  we  are  persuaded 

thai  it  constitutes  a  new  and  patentable  discovery. 

"The  prior  processes  which  we  have  described  re< 

the  use  of  so  much  oil  that  they  were  ti xpensive  to 

be  used  on  lean  ores,  to  which  the}  were  intend  d  to 
have  their  chief  application,  and  the  efforts  of  invi 
gators  for  several  years  prior  to  the  discovery  of  the 
process  in  suit  had  been  directed  to  the  search  for  a 
means  or  method  of  reducing  the  amounl  of  oil  used, 
and  it  is  clear  from  the  record  thai  approach  was 
made,  slowly,  bul    more  and   more   nearly  to  the  resull 

which  was   reached   by   the  patentei     oi    the   pr ss   in 

suit  in  March,  1905.  The  Froment  Great  Britain  patei  I 
(1903)  and  the  Kirliv  United  States  patent  (applied  for 
in  1903  and  granted  in  1906)  are  especially  suggestive  of 
the  advance  which  was  being  made  toward  the  desired 

result,  but  the  Froment    process   was  little  i v  than   a 

Laboratory  experiment  and  lias  never  proved  of  value  in 
practice,  and  the  Kirliv  process  though  approaching  in 
some  respects  more  nearly  to  the  end  attained  by  the 
process  of  the  patent  in  suit,  found  its  preferred  appli- 
cation in  the  use  of  an  amount  of  oil  in  solution  equal 
to  one-fourth  to  three-fourths  in  weight  of  the  ore 
treated,  which  was  prohibitive  in  cost. 

"Into  this  field  of  investigation  at  this  stage  of  its 
development  came  the  patentees  of  the  patent  in  suit. 
They  were  experienced  metallurgists  of  London,  of  in- 
ventive genius  and  with  financial  resources,  and  they 
entered  upon  an  investigation  of  the  processes  of  oil 
concentration  on  ores  which  was  continued  through  several 
years  and  consisted  of  a  very  extended  series  of  experi- 
ments in  which  the  quantities  of  oil,  of  water  and  of 
acid  used  and  the  extent  and  character  of  the  agitation 
of  the  mass  under  treatment  resorted  to,  were  varied 
to  an  almost  unparalleled  extent  as  to  each  factoi 
the  results  were  carefully  tabulated  and  interpreted.  It 
was  while  pursuing  a  comprehensive  investigation  of  this 
character,  having,  as  the  evidence  -hows,  the  special  pur- 
pose in  mind  at  the  time  to  trace  the  effeel  on  the  results 
of  the  process  of  a  reduction  to  the  vanishing  po  i 
the  quantity  of  oil  used,  thai  the  discovery  embodied 
in  the  patent  in  suil  was  made.  'I  he  experimi  o 
working  on  the  Cattermole  "metal  sinking  process5 
basis  when  it  was  discovered  thai  the  granulation  on 
which  the  process  depended   pract  ed  when  the 

oleic  aeid  (oil)   was  reduced  to  ah 
It  was  discovered,  however,  that,  as  the  amount  of 
acid  was  further  reduced  and  the  granulation  diminished, 
there  was  an  increase  in  the  amoui  roth,5  which 

.  ollected  on  the  surface  of  the  mass  and  that   the 
duction  of  this  froth   n  maximum  when  aboul 

0.1%  or  slightl]     i      'on  the  ore'  of  oleic  aeid  was 
This    froth    on    collection,    was    found    to   consist    of   air 
bubbles  modified  bj    tli  of  the  minul 

of  oil  used  and  holding  in  median  sion  between 

70%  and  80';    of  the  total  mineral  coi  I  mass 

treated.  I'  was  promptly  recognized  by  the  patentee. 
that  this  froth   was  •■  liberation  of  _■.■ 

the  mass  treated   I  '       dilute  acid  used, 

and  its  formation  ttributed  in   large  part 

to  the  presence  of  th       r  into  the  mixture 

by  the  agitation  which  had  b  ted  to  to  mix  the  oil 

with  the  particles  of  crushed  ore,  which  air,  in  bub 


imal 
them  to  tl 

as  the  experimen  until  the  ' 

mixer-,  fitted  n  ith  thi 
1,000  to   1,000  r.p.m.' 

thai   the  fai  peel  to  tin 

in   suit   are    nol    overstated    bj    the    plaintifl 

Adolph  Liebmann,  an  ■  tr g  and  ■ 

u  hen   he  -a\  -   in   gubstai 

presenl    invention   diffi  l\    from    all 

previous   results.     Ii    i-  true  that   the  oi  ol   the 

substances  used  hut  it  is  used  in  quantities  much  -mailer 

than    was   ever   heard    of.   and    it    produi  ■  never 

obtained  before.  ale  are  obtained  in  tin-  froth 

of  a  peculiar  character,  consisting  ■•!  air  bubbles  which 
in  their  covering  film  have  the  mineral-  embedded  in 
such   a    manner  that   they   form  a  complete   surface  all 

oxer    the     I, ill, hie-.        A     reiiiarkahle     fa,  t     with     regard     t'> 
this    froth    i-    thai,    although    the    \er\     light    and    I 
destructibli  ail  b  covered  with  a  heavy  mineral. 

yel    the    froth    i-   stable  and   utterly   differenl    fro,,, 
froth  known  before,  being  so  permanent  in  i  haracter  that 
I  have  personally  seen  it  stand  for  •.' I  hr.  without 
change  having  taken  place.    The  Bimplii  ity  of  the  .. 
tion,  as  compared   with  the  prior  attempts,  is  startling. 

All  that  ha-  been  d is  to  add  a   minute  quantity  of 

oil  to  the  pulp  to  which  acid  may  or  may  qo1  be  added, 
agitate  for   from   ".''_   to   10  min.  and  then  a 
seconds   collect    from    the    surface   the    froth    which    will 
ii   a    large   percentage  of  the  mil  'it    in 

ire.' 
"It    is    nol    '  '  led   ex- 

amination e  -  in  suit  to  distinguish  it  from  the 

patents   relied  on  a-   a 
vinced  as  we  are  that  the  small  amount  of  oil 
ii   impossible  that  the  lifting  force  whi 

metallic  particles  of  the  pulp  from  tl ther 

of  it  i-  not  to  he  found  principally  in  the  buoyan 
the  oil  used,  a-  wa-  the  case  in  prior  processes,  but  that 
this  Ei  d,  chiefly,  in  the  buoyancy  of  the 

introduced  into  the  mixture  bj  ai 
greater    than    and    different    from    that    which    has 
before  and  that   thi-  advance  on   th.'  pre 
and  the  resulting  I  from  the 

produt  t  of  nake  of  it  .  dis- 

jpnal   a-   it    has   proved    useful   and 
imical.     I'   results  without  more  discussion  that  we 
fullv  agree   with   the  decision   of   the    I 
arrived   ai    upon   a   i\i' 
witnesses,  hut   w  : 

it,  in   Min. 

LP.  I  In 

this    a" 

■ 
paten- 
which    had 
upon   a   new  metl 

upon 
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which  not  only  assists  the  process  of  the  minute  quan- 
tities of  oil  reaching  the  minute  particles  of  metal,  but 
forms  a  multitude  of  air  cells,  the  buoyancy  of  which 
air  cells,  forming  around  single  particles  of  the  metal, 
floats  them  to  tbe  surface  of  the  liquid,'  and  Lord 
Atkinson  said:  "In  their  process  this  mysterious  affinity 
of  oil  for  the  metallic  particles  of  tbe  ore  is  availed  of, 
yet  (be  oil  is  used  in  such  relatively  infinitesimal 
quantities,  that  the  metallic  particles  are  only  coated 
with  a  thin  film  of  it.  and  the  lifting  force  is  found 
not  in  the  natural  buoyancy  of  the  mass  of  added  oil, 
but  in  tbe  buoyancy  of  air  bubbles,  which,  introduced 
into  the  mixture  by  a  more  or  less  violent  agitation  of 
it,  envelop  or  become  attached  to,  the  thinly  oiled 
metallic  particles,  and  raise  them  to  tbe  surface,  where 
they  are  maintained  by  what  is  styled  the  surface  tension 
of  the  water.' 

"The  record  shows  not  only  that  the  process  in  suit 
was  promptly  considered  by  the  patentees  as  an  original 
and  important  discovery,  but  that  it  was  immediately 
generally  accepted  as  so  great  an  advance  over  any  process 
known  before  that,  without  puffing  or  other  business 
exploitation  it  promptly  came  into  extensive  use  for  the 
cc  .  entration  of  ores  in  most,  if  not  all,  of  the  principal 
niinn. ."  countries  of  tbe  world,  notably  in  the  TJniteil 
States,  Australia.  Sweden,  Chile  and  Cuba  and  that, 
because  of  ;ts  economy  and  simplicity,  it  has  largely 
rep]  i<  id  all  earlier  processes.  This,  of  itself  is  persuasive 
evidence  of  that  invention  which  it  is  the  purpose  of 
the  it. tent  laws  to  reward  and  protect.  Diamond  Rubber 
Co.  'vs.  I  nsolidated  Tire  Co.  220  IT.  S.  428:  Carnegie 
Steel  Co.  \s,  Cambria  Iron  Co.  185  IT.  S.  40:!.  429.  430; 
the  Barbec  Wire  Patent.  143  U.  S.  275:  Smith  vs. 
Goodyear  Dental  Vulcanite  Co.  93  TJ.  S.  486. 

''The  claim  that  the  patentees  of  the  patent  in  suit 
are  not  the  original  discoverers  of  the  process  patented 
because  an  employee  of  theirs  happened  to  make  tbe 
analyses  and  observations  which  resulted  immediately  in 
the  discovery,  cannot  be  allowed.  The  record  shows  very 
clearly  that  the  patentees  planned  the  experiments  in 
process  when  the  discovery  was  made;  that  they  directed 
the  investigations  day  by  day,  conducting  them  in  large 
part  personally  and  that  they  interpreted  the  results. 
Agawam  Co.  vs.  Jordan  7  Wall.  583,  603,  rules  this 
claim  against  the  defendant. 

'•Equally  untenable  is  the  claim  that  the  patent  is  in- 
valid for  the  reason  that  the  evidence  shows  that  when 
different  ores  are  treated,  preliminary  tests  must  be  made 
to  determine  the  amount  of  oil  and  the  extent  of 
agitation  necessary  in  order  to  obtain  the  best  results. 
Such  variation  of  treatment  must  be  within  the  scope 
of  the  claims,  and  the  certainty  which  the  law  requires 
in  patents  is  not  greater  than  is  reasonable,  having  regard 
to  their  subject  matter  The  composition  of  ores  varies 
infinitely,  each  one  presenting  its  special  problem  and 
it  is  obviously  impossible  to  specify  in  a  patent  the  precise 
treatment  which  would  be  most  successful  and  economical 
in  each  case.  Tbe  process  is  one  for  dealing  with  a  large 
class  of  substances  and  tbe  range  of  treatment  within 
the  terms  of  the  claims,  while  leaving  something  to  the 
skill  of  persons  applying  tbe  invention,  is  clearly  suffi- 
ciently definite  to  guide  those  skilled  m  the  art  to  its 
successful  application,  as  the  evidence  abundantly  shows. 
This  satisfies  the  law.  Mowry  vs.  Whitney  14  Wall  G20 : 
Ives  vs.   Hamilton   92   U.    S.   426;  and   Carnegie    Steel 


Co.    vs.    Cambria    Iron    Co.    185    U.    S.    403,    436,    437. 

"The  evidence  of  infringement!  is  clear. 

"While  we  thus  find  in  favor  of  the  validity  of  the 
[latent,  we  cannot  agree  with  the  District  Court  in  re- 
garding it  valid  as  to  all  of  the  claims  in  suit.  As 
we'  have  pointed  out  in  this  opinion  there  weie  many 
investigators  at  work  in  this  field  to  which  the  process 
in  suit  relates  when  the  patentees  came  into  it,  and  it 
was  while  engaged  in  study  of  prior  kindred  processes 
that  their  discovery  was  made.  While  the  evidence  in 
the  ease  makes  it  clear  that  they  discovered  the  final  step 
which  converted  experiment  into  solution,  'turned  failure 
into  success'  (tin-  Barbed  Wire  Patent,  143  IT.  S.  275); 
yet  the  investigations  preceding  were  so  informing  that 
this  final  step  was  not  a  long  one  and  the  patent  must 
be  confined  to  tbe  results  obtained  by  the  use  of  oil 
within  the  proportions  often  described  in  the  testimony 
and  in  the  claims  of  the  patent  as  'critical  proportions" 
■  'amounting  to  a  fraction  of  1%  on  the  ore,'  and  therefore 
tbe  decree  of  this  court  will  be  that  the  patent  is  valid 
as  to  claims  numbered  1,  2,  3.  5,  6,  7,  and  12  and  that 
the  defendant  infringed  these  claims  but  that  it  is  invalid 
as  to  claims  9,  10  and  11.  Claims  numbered  4,  8  and 
13  were  not  considered  in  the  decrees  of  the  two  lower 
courts  and  are  not  in  issue  in  this  proceeding. 

"The  decision  of  the  Circuit  Court  of  Appeals  will  be 
reversed  and  the  decision  of  the  District  Court  modified 
to  conform  to  the  conclusions  expressed  in  this  opinion, 
will  be  affirmed." 

at 

IE3xp©s°Btnmeinittsdl  B&ellp  PEsum^  aft 

§^xfimffime2'Il§vEadl0  CaMC 

The  Bureau  of  Soils  of  tbe  Department  of  Agriculture 
is  preparing  to  erect  at  Suinnierland,  Calif.,  an  experi- 
mental plant  for  the  production  of  potash  from  Pacific 
Coast  kelp.  The  details  of  the  plant  are  not  completely 
developed  yet,  but  D.  F.  Houston,  Secretary  of  Agri- 
culture, states  that  the  plans  contemplate  the  drying  of 
the  kelp  as  it  comes  from  the  water  in  a  series  of  rotary 
driers,  after  which  the  dried  material  will  be  distilled  in 
retorts  analogous  to  a  byproduct-coke  oven. 

Ammonia,  combustible  gas,  tar  and  some  other  materi- 
als will  be  recovered,  and  tbe  resulting  charcoal  will 
contain  the  potash  salts.  These  will  be  leached  out  and 
recovered  by  evaporation,  after  which  the  charcoal  will 
lie  available  either  as  a  marketable  commodity  or  as  fuel. 
By  recovering  the  various  byproducts  and  saving  the  beat 
units  involved  in  the  combustion  of  the  kelp,  the  Bureau 
of  Soils  hopes  to  develop  a  process  that  will  permit  the 
continued  production  of  potash  from  this  American  source.. 


The  Minerals  Separation  North  American  Corporation, 
incorporated  under  the  Laws  of  Maryland,  has  taker 
over  and  assumed  all  the  assets,  interests  and  obligations 
of  Minerals  Separation  American  Syndicate  (1913) 
Limited,  as  of  Dec.  7,  1916.  Tbe  capital  of  the  corpora- 
tion is  divided  into  500.000  shares  of  no  nominal  or  face 
value.  The  directors  are  John  Ballot,  president;  Dr.  S. 
Gregory,  vice  president,  and  Prank  Altschul.  No  dis- 
loeafion  or  disturbance  whatever  will  take  place  in  tbe 
business  as  hitherto  carried  on  by  the  old  company. 
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Manses' sals  Sep&s'SittnoEa,,  ILfttdl.,  WSaas 

The  Supreme  Courl  of  the   United  St: Dec.  11 

announced  its  decision  in  the  suil  of  Minerals  Separation, 
T.ltl..  vs.  Hyde,  invoh  ing   the  basii    patenl    foi    the  Hots 

tion    process   of   concentrating    ores      Tl pinion    was 

written   by  the   new   justice,  John    II.   I 
unanimous.      The    invention    was    held    to    be    new   and 
patentable  insofar  as  the  practice  al  the  Butte  &  Superior 
mill   is  concerned   and   the  op  of  the  defendant 

Hyde  at  the  Butte  &  Superior  mill  in  Montana  were  held 
to  be  an  infringement. 

The  opinion  reviews  the  history  of  the  process  and 
gives  full  credit  to  the  Minerals  Separation  patentees  for 
having  made  a  real  discovery.  The  prior  patents  thai 
were  relied  upon  1>\  the  defendanl  were  carefully  con- 
sidered and  held  not  to  anticipate  the  invention.  A 
decision  of  the  British  House  ol  Lords  is  referred  to  a< 
having  recognized  the  novelty  of  the  invention. 

This  decision  is  an  even!  of  major  importance.  The 
process  has  come  into  extensive  use  in  the  United  S 
about  25,000,000  tons  of  ore  having  been  treated  by  it 
during  L916.  About  half  of  this  was  treated  under  I 
of  the  patentees,  the  remainder  in  defiance  of  the  patents. 
Anaconda,  Inspiration.  Senator  Clark's  companies  and 
numerous  others  secured  licenses  and  pai  The 

Hayden,  Stone  &  Jackling  group  of  companies,  including 
Butte  &   Superior,  Utah   and   several   others,  have   pro- 
ceeded in  defiance  of  the  patents  and  arc  now  confronting 
the  situation  that  the  profits  made  by  an  infri 
the  use  of  an   invention    belong  to   the    patentee.     Tl 

Hayden,   Stone  &   Jackljng  copper  c i    uol 

been  large  users  of  this  process  until  recently  when  they 
became  alive  to  the  desirability  of  correcting 
metallurgical  backwardness,  which  has  been  exhibited  by 
their  low  extractions.  Butte  &  Superior,  on  the  other 
hand,  has  u^'t]  the  flotation  process  long  and  largely 
and  admittedly  owes  much  of  it-  success  to  it.  At  a 
recent  argument  in  Butte,  before  George  M.  Bourquin, 
U.  S.  district  judge,  it  was  contended  by  Minerals 
Separation,  Ltd.,  thai  the  profits  of  Butte  &  Superior,  as 
shown  by  its  own  reports,  attributable  to  the  invention 
have  been   nearly    $16,000,000.      B  -  r   will 

doubtless   make   a    different    contention.      Settleme 
this  question  will  be,  of  course,  a  i  idjudication. 

The  Miami  Copper  Co.  also  defied  the  patents,  and 
there  is  already  a  judgmei  I  against  it  in  the  United 
States  Distri  I    I  Del.,  and   it  has 

given  a  bond  of  $250,000  to  stay  the  injunctii 
appeal.    It  is  a  matt     i  that  the  S  tpn  me 

Court   of   the    United    States   hi      cl 
opinion  of  Judge  Bradford,  of  V,  Del., 

Miami  case,  so  tl  decision  has 

affirmed  by  the  Su  United  Stal 

fore  it  has  reached  the   United   Si  Circuit  I 

Appeals  at  Philadelphia  for  review,  bul  tl 
important  features  in  the  Miami 
into  the  Hyde  case  and  may  still  be  ■ 


Separation  n  ill 

The  I  ded  ban 

d   mere  than   five  years.     Thi 

tte,  Mont.,  in  Ju 
the  patent,  valid  and  infringed      The  1  «  ' 

.  mi  Couri  of  Appeal-        :  > 

thi-  decision  in  .May.  191  I.  and  heli  liolly 

void.  This  decision  led  n  nines  to  believe  that  the 

pro. ,  -  to  all.     In  i  >.  tober,  191  I,  an  i 

was  made  by  Mi'  Sep  tration  !•■  the  1 

Suprei      Ci     rtfor  a  fl  rit  of  i  .a  tiorari,  a 

the  »in  was  granted.  a  the 

Supreme  Court  included  demonsl  rations 
at  an  extraordina 
of  the  several  proi  M  iniatun 

i  icity   were  used.  ;ind   !  ni   re- 

sembled    a    metallurgical    laboratory.     The   di 
lered  very  promptly,  the  argument   having 
pleted  only  on  Nov.  1. 

-  ended  the -t  important  and  most  spectacular 

.metallurgical  litig 

The    opinions  the 

o  and  con — have  !   the 

have  been  exhaustive  and  fair.     The  plaintiffs 
Britishers.   They  tvill  testify  a-  to  the  fairness  and  a 
of  pii  judici      I      \  -arts.      We   i  i   any 

(i.iiini  the  technical  point 

i  '-"",.  awaiting  the  .   the 

-lep  n  ill   probably  be  e 

collect    what  I  -    a    time    for 

to  prove  thai  tin 

n    that    they    are   g I 

Peace  Prospects 

The   l  on    Nov.    is. 

Ever  sii  ce  ':"  a  there  has  h         liquidation,  with 

very  weak  da   -.     On    D 
violently   on   new-  thai    Germany  had    i 
posals.    T 

em  sank  to  aboul  when 
autumn  ad 

the   middli  ber,   was   down    to    ! 

middl 

changi 

month's  addition  and  all  hai 

total 

ordinarily    I  \ 
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another  six  months,  or  12  months,  or  perhaps  18  months. 
But  even  as  to  the  longer  periods  estimated  for  the  war's 
duration,  there  has  been  the  serious  prospect  that  natural 
causes  would  reduce  prices  and  diminish  profits  to  normal, 
wherefore  the  days  of  enormous  earnings  were  numbered 
anyhow. 

For  a  year  back  the  stock  market  has  shivered  at  any 
intimation  of  peace,  yet  why  it  should  do  so  is  beyond 
comprehension  except  for  the  regard  of  unwise  specu- 
lative commitments.  The  advent  of  peace — the  cessation 
of  further  increase  of  misery  and  the  destruction  of  people 
and  of  wealth — should  be  a  great  bull  argument.  Looking 
at  it  narrowly — from  the  selfish  interest  of  this  country — 
good  opinion  long  ago  ceased  to  be  so  sure  that  our 
prosperity  wo\ild  end  with  the  war.  On  the  contrary,  it 
has  been  becoming  more  and  more  evident  that  prolonga- 
tion of  the  war  is  producing  domestic  conditions  that  will 
be  detrimental  to  our  welfare. 

What  is  the  meaning  of  Germany's  proposal,  what  it 
will  come  to,  we  know  not.  We  know  only  that  it  comes 
as  a  surprise  and  is  significant  in  that  one  of  the  great 
belligerent  parties  is  willing  even  to  talk  of  peace.  But 
it  is  certain  that  nothing  would  be  so  great  a  blessing 
for  humanity  as  an  early  peace  on  terms  that  would 
settle  permanently  and  satisfactorily  the  questions  about 
which  races  are  in  conflict. 

What's  Hs*  a  Name? 

A  rose  might  smell  as  sweet  by  any  other  name,  but 
a  new  mining  development  in  the  eyes  of  its  promoters 
must  bear  the  magic  of  a  famous  name,  plus  the  incon- 
sequential but  necessary  "Consolidated"  or  "Extension." 
These  are  necessary,  especially  if  there  is  no  ore  developed 
in  the  property.  The  imagination  of  the  public  puts  the 
ore  in  the  "Extension"  and  the  flotation  usually  has  a 
"psychological  prosperity"  for  a  time,  though  as  a  matter 
of  fact  it  is  remarkable  how  few  of  these  famous 
"Extensions"  make  good.  One  can  count  them  on  one's 
fingers :  United  Verde  Extension,  and  Tonopah  Exten- 
sion, and — well,  a  few  others,  though  we  do  not  recall 
any  "Consolidateds"  that  have  been  successful  except 
si mie  real  consolidations.  In  most  mining  districts  it  has 
been  the  other  mines  that  have  made  good,  and  not 
the  "Consolidated"  and  the  "Extension"  that  traded  on 
the  name  of  the  famous  mine  of  the  camp. 

The  geography  of  some  of  these  flotations  is  often 
exceedingly  vague.  The  "Extension"  or  "Consolidated" 
may  be  several  miles  away  from  the  real  mine  of  that 
name.  A  recent  flotation  stated  that  its  mine  was  "in 
the  heart  of  the  district"  and  then  proceeded  to  mention 
the  Bay  Consolidated,  United  Verde  and  Miami  copper 
mines.  We  do  not  know  to  the  heart  of  what  district 
the  promoter  referred — probably  the  "district"  of  Arizona. 

It  is  also  worthy  of  note  that  mining  companies  with 
fool  titles,  such  as  the  Intermountain  &  Intercolonial 
Mining,  Milling,  Smelting  and  Reduction  Co.,  are  usually 
failures;  the  air  necessary  to  repeat  such  titles  seems 
to  exhaust  all  the  energies  of  the  promoters  and  prevent 
these  companies  from  getting  into  the  dividend  list.  Like 
the  "Extension"  and  the  "Consolidated,"  they  are  usually 
wrecked  by  poor  management  or  too  slender  financing. 
United  Verde  Extension,  now  one  of  the  conspicuous 
exceptions,  was  a  failure  until  it  came  under  the  control 
of  a  group  of  capable  mining  men  in  the  Southwest  who 
made  a  careful  study  of  the  property  and  then  had  suffi- 


cient capital  to  put  into  effect  the  prospecting  campaign 
outlined  by  the  technical  members  of  this  syndicate. 

What  constitutes  a  good  name  for  a  mining  company? 
The  securing  of  an  adequate  name  for  a  new  mining 
development  is  something  of  a  problem  and  not  often 
successful.  Many  Eastern  stockholders  in  mining  com- 
pariies  have  little  idea  of  where  their  property  is  situated. 
When  asked  where  the  property  is,  they  will  usually  reply 
that  it  is  "out  West,"  or  if  pinned  down  to  more 
definite  situation,  the  stockholder  has  "an  impression  that 
it  is  either  in  Nevada  or  Arizona."  As  everybody  knows, 
there  are  a  number  of  waste  spots  in  both  of  those  states, 
as  well  as  several  good  districts. 

A  name  such  as  "Old  Baldy"  may  be  satisfactory  for 
a  mining  company  so  long  as  it  is  only  of  local  interest, 
or  if  it  has  sufficient  distinguishing  characteristics  to 
impress  its  remarkable  qualities  and  situation  upon  its 
shareholders.  Thus  what  constitutes  a  good  name  depends 
to  a  considerable  extent  on  whether  a  company  is  to  be 
purely  local  or  is  intended  to  appeal  to  the  public 
generally.  If  the  dominant  capital  interest  is  secured  in 
one  section  and  the  mine  is  in  another  part  of  the  country, 
it  is  fitting  and  enlighting  to  recognize  these  two  features, 
as  was  done  in  the  Pittsburgh-Silver  Peak,  Calumet  & 
Arizona;  the  same  might  be  said  of  some  of  the  newer 
developments,  such  as  the  Calumet  &  Jerome,  or  the 
Pittsburgh-Jerome.  But  the  United  Verde  Consolidated 
Copper  Co.'s  name  is  obviously  a  mere  play  on  the  success 
of  the  United  Verde  Copper  Co. ;  it  is  not  connected  in 
any  way  with  the  present  United  Verde  mine  and  is  in 
no  sense  a  consolidation  of  that  property,  though  among 
the  Eastern  laymen  this  misconception  may  readily  be 
assumed. 

When  such  properties  are  quoted  on  the  stock  exchanges, 
the  inevitable  shortening  of  names  for  convenient  trading 
identification  makes  the  matter  still  more  confusing  to 
the  uninformed  mining  investor,  who  for  the  good  of  the 
industry  should  be  protected.  An  example  of  the  con- 
fusion that  may  arise  from  similar  names  is  the  case  of  the 
United  Verde  Extension,  which  for  months  was  referred  to 
in  the  Curb  list  as  United  Verde,  whereas  the  latter  stock 
is  practically  never  offered  or  traded  in.  There  is  a 
great  public  interest  at  present  in  mining  stocks,  especial- 
ly in  copper  stocks.  Perhaps  it  is  the  most  wide-spread 
public  interest  that  there  has  ever  been  in  this  country 
in  mining  stocks.  Is  the  public  going  to  be  "stung"? 
\\  ill  the  mining  societies  take  any  steps  to  prevent  the 
market  for  legitimate  prospects  being  destroyed? 


By  order  of  the  British  government  the  importation 
of  copper  and  dealings  in  copper  without  a  special  permit 
were  forbidden  on  Dec.  8,  except  for  the  fulfillment  of 
current  contracts.  The  order  also  prohibits  the  use  of 
copper  except  in  case  of  pending  contracts,  and  directs 
that  all  stocks  of  raw  copper  be  reported  not  later  than 
Dec.  16. 

This  drastic  order  indicates  a  firmer  control  of  copper 
than  ever  by  the  British  government.  We  have  not  been 
informed  of  its  purport.  We  may  imagine,  however,  that 
it  means  that  the  government  will  forbid  the  use  of  cop- 
per for  any  purpose  that  is  not  essential  to  the  welfare 
of  the  empire. 


December   16,   1916 
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Fur  the  pn  ill   probably  have  no  effect  upon 

our  copper  market.     Later  it  probably  will,  especially  if 
ii   results  in   rest  riction         I  umption.      i 

will   lie  no   restrid  on    it   the  consumption    for   military 
purposes,  but  the  man  who  is  oofing 

will  lie  told  i"  use  slate  or  something  else,  and  bo  on. 

Ptpoftestt  ttlhie  Pos&all  Proposals. 

A  strong  effort  i-  linn-  made  to  enai  I  in  tin    Co: 
legislation   increasing  postal   rates  on   second-class   mail 
matter.     It.  i>  proposi  I  to  introdui  e  a  i,  and 

tn  make  a  large  ini  rease  on  matter  going  beyond  a  limited 
circle.  This  will  be  a  dired  blow  to  subscribers  to  peri 
odicals,  who  will  have  to  pay  for  their  magazines  .1 
deal  mure  than  ai  present,  for  the  publishers  can  not  stand 
it  and  will  have  to  pa>-  ii  on.  Readers  should  communi- 
cate promptly  with  their  representatives  in  Congress  and 
protest  vigorously  againsl  this  proposal  which  will  touch 
the  poeketbook  of  every  one  who  subscribes  to  magazines. 
y. 

A  F©^u2'=>H©tl!is'  Day 

The  distinguished  electrical  engineer  of  the  General 
Electric  Co. — Charles  P.  Steinmetz  -prophesies  thai  the 
time  is  coming  when  men  will  have  to  work  hut  four 
hours  per  day  in  order  to  get  their  living.  This  is  to 
come  from  further  development  of  the  arts  and  sciences. 
The  prospect  is  not  quite  pleasing.  Alter  golf,  moving 
pictures  and  fishing  have  palled,  what  is  anybody  going 
to  do  with  the  rest  of  Ins  time?  Shall  we  perhaps  some 
.day  hear  the  cry:  "Give  us  work,  do1  that  we  may  eat 
and  clothe  ourselves,  but  that  we  may  create  and  exercise 
the  innate  human  desire  to  do  something  useful  with 
brain  and  hands"  ? 


BY  TIHIJE  WAY 


There    is    growing    up    around    the    Guggenheims    a 
legend  that  is  about  as  inaccurate  as  such  thin 
are.     Some  Ferrero  of  the  future  probably  will  ha 
dig  up  the  facts.     One  G.  C.  Forbes,  writing  recently  in 
Leslie's    Weekly,    recorded    that    -No    mountaineer,    no 
prospector  knew  more  hardships   than   the  Guggenheim 
brothers    went    through.      The 
covered,  had  invariabl]  deposited  mineral  wealth  far 
settled  centers  of  civilization  and  had  surrounded  it  with 
obstacles  which   only    the   pioneer   and    brave 
encounter.     Danii     G  '   n'l"'r  brothers, 

slept  in  tents  or  wagons  amid  wild  Burroundir 
as  under  a  roof.'"     And   then  some  more  slu>h.     Daniel 
Guggenheim   was   a  to  uancier    and 

exploiter,  but  he  was  qo  i  •■'■  the  type  of  Ma.kav 

and  Hearst,  and  any  such   intimations  are  probably  quite 
nauseating  to    him. 

In  the  early  80's,    M  ",;m"- 

facturer  of  Philadelphia,  i  I  ation  of  a 

Philadelphia!!.  Grahan  acquired  a  half-in 

in  the  A.  Y.  and   Minnie  mine  in   California  Gulch  at 
Leadville,  Colo.     The  ventu  highly  profitable, 

the  A.  Y.  and  Minnie  becoming  one  of  the   big   n 
of  the  district.     Benjamin  Guggenheim,  one  of  tie 
of  Meyer    was  sent  out  to  the  mine  as  accountant 


.  in. he  ed  h 
into    i 

thi    \.  Y   and  M 
more  zinky  and 
ter,  from  the  had  ami 

nheime  in  c pany  « ith   E.  C.  Holden   | 

b 'etired  )   built  the  Philadelphi  i  plant 

;it    Pueblo,   Colo.,    in    L889.      \r 

i  of  the  n. 
sihle  idvice  and   acting   upon    that    prin 

together  with  then-  own  sharp  commercial  acumen, 
...incite.)  into  a  success  what  promised  to  be  a  failure. 
Thus  .m  insight  into  t; 

they   early   apprei  iated    thi 
'.<■_     n    Mi  tico  when  the   lead-bearing  01 
count  1  ictically  excluded  1  rom  the  United  > 

by  the  tariff  of  L890,  and  en  and 

Aguasealientes     'I  sion  in  business,  to  which  the 

tariff  ..1    1890  opened  the  way,  was  the  real  start  of  the 
business.   When  the  Philadelphia  plant  was  built,  William 
two  other  brothers  wenl  oul  t..  join  Benjamin. 
In  later  years,  when  there 

was  a   littli  brothers  who  had  been   in 

d  those  who  had  staved  at  home.    And  finally, 
Benjamin  (who  was  [osl  with  the  "  '  nd  William 

melting  busi 


"We  do   not    belii  'he  market    letter 

Exchange  house,  "that  the  position  can  ever  l»-  essentially 

I    until   the   curb  market    has   been    put   throng 
peri. ..I  of  liquidation  such  as   n   has  never  known,  and 

i.ck- 
1  ealings   in    many   nondescript    isst 
-.11."     Whetlnr  one  agrees  with  this  ,,r  not.  remarks 

attention  tn  a  probable  condition. 
In    an    era    oi     spi  awn 

mi.,  the  market   not  only  the  rich  but  the  po 
papers  print  stories  of  wealth  over  night  with 

anywhere   from   $25   t"  $100  t..  "invest"   rush   di 

only  place  u  here  ■'■ 
with  oted, 

perhaps,  as   low  a-  25c.  a   share.     Now   it    is 
some  an  go  up.  ai  them  do : 

and  when  that  ha 
eurh  da  curb  broker  or  tv. 

and    tie-    . 

arjy   .  ■  :    for  with 

this  tremendous  infltu  helm- 

ingly  hulls)    into   the   market.  wh( 
the  h 

that  they  buy  thi 

are'  b 

or  the  blind 

i     enjoy     t' ■ 

'       I 

•      • 

! 

far  more  1 
:  and  for  no  other  reason  thai 
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New  Publications 


Cours  d'Hydraulique.  By  J.  Grialou.  6V2xl0, 
pp.  543,  illus.  ;  paper.  Gauthier-Yillars  et  Cie., 
Paris. 

Standards  for  Electric  Service.  Pp.  262.  Cir- 
cular of  tiie  U.  S.  Bureau  of  Standards,  No. 
56,  Washington,  D.  C. 

Commission  of  Conservation,  Canada.  Seventh 
Annual  Report  Pp.  2S3,  illus.  Commission 
of  Conservation,   Montreal.   Canada. 

Trust  Laws  and  Unfair  Competition.  Bv  Joseph 
E.  Davies.  Pp.  832.  Dep.ntin.-nt  of  Com- 
merce,   Bureau    of   Corporations,    Washington. 

Geology  of  the   Nanaimo   Map-Area.      By  Charles 

H.  Clapp.     Pp.  135,  illus.     Memoir  51,  Canada 

Department  of  Mines,  Geological  Survey 
Branch,    Ottawa 

Abstracts  of  Current  Decisions  on  Mines  and 
Mining.  January  to  April.  1916  By  I  W. 
Thompson,  pp.  90.  Bull.  126,  U.  S.  Bureau 
of   Mines,    Washington. 

Organic    Chemistry    for   the    Laboratory.      By   W. 

A.  Noyes.  Third  edition,  revised  and  en- 
larged. 51/2x8%,  pp.  291,  illus.  The  Chemi- 
cal Publishing  Co..  Easton,  Penn. 

The  Pleistocene  and  Recent  Deposits  of  the  Island 
of  Montreal.  .1.  Standfleld.  Pp.  St),  illus. 
Memoir  7::.  Canada  Department  of  Mines, 
Geological    Survey   Branch,   Ottawa. 

Economic  Geology.  By  Heinrich  Ries.  5^x9,  pp. 
856,  illus.  John  Wiley  &  Sons,  New  York. 
An  extensive  review  of  this  work  will  be  pub- 
lished at  an  early  date. 

Iowa  Geological  Survey,  Volume  XXV.  An- 
nual Report,  1914,  with  accompanying  papers. 
George  F.  Kay,  State  Geologist.  7'ixlO,  pp. 
627,  illus.  Iowa  Geological  Survey,  Des 
Moines. 

The    Fundamental    Principles    of    Petrology.      By 

Dr.  Ernst  Weinschenk.  Authorized  translation 
from  German  by  Albert  Johannsen.  6x9,  pp. 
211.  illus.;  $2.50.  McGraw-Hill  Book  Co., 
New  York. 

An  Introduction  to  Mine  Surveying  for  Survey- 
ors and  Students  of  Coal  Mining.  Bv  Thomas 
Bryson  and  George  M.  Chambers.  iV->^~Yt, 
pp.  288,  illus.;  $1.40.  Longmans,  Green  & 
Co.,   New   Y'ork. 

Silver    and    Gold.      A    Pictorial    Souvenir   of   the 

Mines    of    Northern    Ontario.       12\9,    pp     G4 

illus.,  paper,  $1.60.     The  Cobalt  Daily  Nugget, 

Ltd.,   Cobalt,   Ont.,   Canada. 

Booklet   contains    one    page    of   production    data 

and  62  pages  of  halftone  illustrations  of  various 

mining  properties   in  the   Cobalt  district. 

The  Geological  and  Mineral  Resources  of  the 
Yilgarn  Goldfield,  Part  II,  The  Gold  Belt 
South  of  Southern  Cross.  By  T.  Blatchford, 
with  penological  notes  by  R.  A.  Farquharson 
and  mineralogical  contributions  by  E.  S. 
Simpson  and  A.  J.  Robertson.  Pp.  189,  illus. 
Bull.  63,  Western  Australia  Geological  Sur- 
vey, Perth. 

Water  Powers  of  Canada.  A  Reprint  of  a  Series 
of  Five  Monographs  Covering  the  Water- 
Power  Situation  in  Canada,  Prepared  for 
Distribution  in  Connection  with  the  Exhibit 
of  the  Dominion  Water  power  Branch  in  the 
Canadian  Pavilion  at  the  Panama-Pacific 
International  Exposition.  San  Francisco, 
1915.  Pp.  361,  illus.  Department  nf  Interior, 
Dominion  Water  Power   Branch,   Ottawa. 

Transactions  of  the  American   Institute  of  Chemi- 
cal  Engineers,  Volume  VIII.   1915.       6x9,  pp. 
309,  illus.     D.    Van   Nostrand,   New  Y'ork. 
Some  of  the   articles  contained   in   this   volume 
which  are  of  especial  interest  to  the  mining  indus- 
try  are  :   Resources  and  Possibilities  of   Chemical 
Industry  in  the  Southwest  ;  the  Chemical  Evidence 
of    Smelter   Smoke    Injury   to   Vegetation;    Cottrell 
Processes  of  Electrical  Precipitation  ;  the  Fleming 
Patent      Dust-Collecting      System  ;      the      Thiogen 
Process   for   Removing   Sulphur   Fumes ;    the   Pro- 
duction of  Ammonia  from  Cyanamid. 

An  Introduction  to  Mining  Science;  A  Theo- 
retical and  Prai-tieal  Textbook  fo-  Mining  Stu- 
dents. By  John  B.  Coppoek  and  G.  A.  Lodge 
4^x7,  pi'-  230,  illus  :  6i)e  Longmans,  Grecri 
&  Co.,  London,  England. 
This  is  a  practical  little  book  with  a  misnomer 

It   is    solely   a    book    descriptive    of    that    1 t    of 

mining  science  having  to  do  with  combustible  and 
incombustible  gases  underground  and  is  therefore 
most  applicable  to  coal  mining.  For  the  coal  miner 
the  book  is  a  most  valuable  one.  Each  chapter  i3 
followed  by  a  set  of  "quiz"  questions,  which  is  an 
excellent  idea  in  a  book  of  this  kind. 

Handbook  of  Rock  Excavation  Methods  and  Costs. 
By  Halbert  Poweis  Gillette.  4:!,x7%,  pp  835 
illus.;    leather;    $5.      Clark    Book    Co.,    New 


Like  other  cost  handbooks  by  the  same  author, 
this  volume  is  composed  for  the  major  part  of 
material  published  in  ■'Engineering  and  Contract- 
ing." For  mining  engineers  it  rinds  its  chief  use 
as  the  basis  for  preliminary  estimates  rather 
than  as  a  comparison  of  existing  costs.  For  the 
construction  engineer  it  is  useful  as  a  means  of 
assisting  in  the  choice  of  methods  to  be  employed, 
as  it  presents  a  variety  of  conditions  and  the 
expected  costs  under  these  conditions. 

Coal  and  Coke.  By  Frederick  H.  Wagner.  6x9, 
pp.  431.  illus.  ;  $4.  McGraw-Hill  Book  Co., 
New  York. 
The  book  was  written,  as  the  author  states,  to 
present  to  the  American  student  of  coal-gas  pro- 
duction data  in  a  concise  form  covering  the  vari- 
ous systems  of  coal  carbonization.  In  Part  1, 
comprising  about  one-quarter  of  the  book,  the 
origin  and  classification  of  coal  is  discussed,  to- 
gether with  the  physical  characteristics,  oxidation 
and  spontaneous  combustion,  the  coking  qualities 
of  various  coals,  and  the  testing  and  analyzing 
methods.  The  rest  of  the  book  is  devoted  to  the 
manufacture  of  coke,  in  retort  benches  and  various 
types  of  ovens.  The  volume  has  many  illustra- 
tions, diagrams  and  tables  and  well  fulfills  the  aim 
of  the  author. 

Hendricks'    Commercial     Register    of    the    United 
States  for  Buyers  and  Sellers.     7   (XlO'A.  pp. 
1X.X7,  "Fabrikoid"  binding;  $10.     S    E.   Hend- 
ricks  Co.,    New   York. 
The   21st  annual  edition  of  this  well-known  di- 
rectory has  just  been  issued.,  and  in  the  main  it 
follows    out    the    plan    of    the    preceding    issues. 
However,  it  contains  an  important  addition  in  the 
form   of  a   list   of  trade   names,   brands,   titles   of 
identification,    etc.,    which    furnishes    ready    refer- 
ence for   purchasing   agents   and   prospective  buy- 
ers to  distinctive  products  manufactured   bv  firms 
listed    in    the   work.      This    new    feature    accounts 
for  the   increase   in    pages   from   about    1,500    last 
year  to  over  1.800  this  year,  of  which  the  index 
takes   up   about    loll.      The   book   is   well   indexed, 
well     arranged    as    regards    classification    of    the 
various    industries,    and,    we    believe,    is    as   com- 
plete as  it  is  possible  to  make  such  a   directory. 

The    Mines    Handbook.      An    Enlargement    of    the 
Copper  Handbook.     A   Manual  of  the   Mining 
Industry  of  North  America.      Bv  Walter  Har- 
vey Weed.     5^x8%,  pp.  1,699 ;  $10.    Vol.  XII, 
supplementing  Volumes  I  to  XI.     The  Stevens 
Copper  Handbook  Co.,  New  York. 
This  work  is  a  renewal   of  the  "Copper  Hand- 
book." which  was  published  for  a  number  of  years 
by  the  late  Horace  J    Stevens,  and  was  taken  over 
by    Walter    Harvey    Weed       The    last    edition    was 
published  in   1914,  and  had  consequently  become 
somewhat   out   of  date.      The   present   volume   has 
been  enlarged  to  include  mines  of  gold,  silver,  lead, 
zinc  and  other  nonferrous  metals,   in   addition   to 
copper,   and   its  value   is  thereby   correspondingly 
increased.     We  observed  a  great  deal  of  new  and 
useful  matter,  such   as  chapters  devoted  to  gloss- 
ary of  mining  terms  ;  mineralogy  ;  complete  list  of 
copper  minerals:  the  metal-mining  industry,  giving 
data    on    occurrence    and    uses    of    the    different 
metals,  with  production,   prices,   etc.    lists  of  ob- 
solete mining  securities,  mining  company  officials; 
and  geographical  index.     Descriptions  of  the  for- 
eign   properties    have    been    omitted,    the    present 
work    covering    the    United    States.    Canada     and 
Mexico.     Detailed  information  regarding  the  com- 
panies   in    these    countries    takes    up    1162    pages. 
The  work  seems  to  have  been  done  better  than  ever 
before. 

The  Engineer  in  War.  With  Special  Reference 
to  the  Training  of  the  Engineer  to  Meet  the 
Military  Obligations  of  Citizenship  By  P.  S. 
Bond.  ox7i,4.  pp.  1S7,  illus,.  leather;  $1.50. 
McGraw-Hill  Book  Co.,  New  York. 
One  year  ago  the  United  Engineering  Societies 
of  New  Y'ork  City  inaugurated  a  course  of  lec- 
tures by  various  officers  of  the  Corps  of  Engineers, 
U.  S.  A.,  dealing  with  the  work  of  engineer  officers 
and  troops  in  time  of  war.  The  object  was  to  ac- 
quaint the  engineers  of  the  various  societies  with 
some  of  the  details  and  specific  work  required, 
which  it  was  presumed  they  would  be  ready  and 
volunteer  to  do  in  case  of  war.  A  similar  system 
of  military-engineering  lectures  was  immediately 
started  in  Chicago,  the  societies  there  being  fortu- 
nate in  securing  Major  Bond  as  lecturer.  The 
present  volume  is  the  outcome  of  this  series  of 
lectures  and  in  a  way  a  resume  of  all  the  ground 
covered.  It  gives  in  a  most  readable  and  inter- 
esting form  a  perspective  of  the  scope  of  mili- 
tary engineering  and  does  not  attempt  to  cover 
the  technical  details.  It  is  a  valuable  book  and 
should  !><•  read  by  every  engineer,  and  will  be 
found  especially  valuable  to  those  who  purpose 
joining  the  Engineer  Reserve  Corps,  recently  pro- 
vided for  by  Congress.  At  the  end  of  the  book  is 
an  extensive  bibliography  for  further  reading  and 
study  along  military  lines.  This  list  was  issued  by 
the  War  Department  and  was  published  in  the 
"Engineering  and  Mining  Journal."  Feb.   5,    1912. 

Elements  of   Mining.     By  George  J.  Y'oung.     6x9 

PP.    628,    illus. ;   $5.      McGraw-Hill    Book  Co., 

New  Y'ork. 

As  a  textbook  for  students,  it  fills  a  need  for 

an  uptodate  exposition  of  modern  mining  methods. 

In  the  section  devoted  to  rock  breaking,   a    tabic 

giving  the  physical   properties  of  rocks  tabulates 

the  explosive  force  in  foot-pounds  per  square  foot 

of  fracture  necessary  to  effect  disruption.     Tables 


and  formulas  follow  enabling  the  calculation  of 
the  amount  of  explosives  consumed  in  blasting 
under  given  conditions.  Copious  illustrations 
show  the  approved  methods  of  drilling  and  placing 
holes  to  attain  maximum  blasting  effieienc,  with 
a  minimum  consumption  of  explosives.  Cost  data 
receive  proper  attention  and  comparative  cost 
diagrams,  showing  tons  broken  per  dollar  spent 
under  various  conditions  of  mining,  add  the  final 
touch.  The  section  devoted  to  the  support  of  mine 
workings  is  especially  commendable,  inasmuch 
as  it  clearly  applies  the  principles  of  the  strength 
of  construction  materials  to  the  support  of  given 
rock  masses.  For  the  engineer  perhaps  one  of 
the  most  valuable  sections  is  that  giving  a  com- 
pilation of  uptodate  mining  methods  under- 
ground Most  textbooks  written  before  caving 
systems,  and  others  contemplating  the  reduc- 
tion of  timbering  to  a  minimum,  had  been  so 
extensively  adopted  as  in  recent  years,  are  hope- 
lessly out  of  date.  The  present  work  gives  a 
compilation  of  methods  applied  in  the  latest  ap- 
proved mining  practice,  which  is  admirably  il- 
lustrated with  copious  drawings  and  diagrams 
Sections  are  devoted  to  drilling,  development, 
drainage,  ventilation,  openpit  mining,  organiza- 
tion, accounting  and  examination  of  mineral 
deposits. 

Concentrating  Ores  by  Flotation.  A  Description 
and  History  of  a  Recent  Metallurgical  De- 
velopment, Together  with  a  Summary  of  Pat- 
ents and  Litigation.  By  Theodore  J.  Hoover. 
Third  Edition.  6x9,  pp.  320.  illus.  The  Mill- 
ing Magazine,  London.  England. 
The  third  edition  of  Hoover's  classic  on  flota- 
tion appears  bearing  the  date  of  June  14,  1916. 
The  book,  as  before,  supplies  the  reader  with  a 
comprehensive  description  of  the  flotation  pro- 
cess its  basic  theory  and  the  reasons  for  its 
application  in  practice.  This  edition  contains  a 
chapter,  bearing  on  American  practice,  that  did 
not  appear  111  the  former  publication.  The  value 
of  the  book  to  readers  in  general  has  thereby 
been  considerably  increased.  Mr.  Hoover's  close 
connection  with  the  flotation  process  since  its 
inception  and  his  practical  labors  in  it,  including 
as  they  do.  the  invention  of  some  of  its  most 
successful  machines,  make  this  work  of  great 
value  to  the  metallurgical  world,  while  the 
author's  fairness  in  discussion  entitles  him  to  the 
serious  consideration  of  everyone  interested  in 
flotation.  It  is  a  pity,  perhaps,  that  the  part  of 
the  book  that  has  been  reprinted  from  former 
editions  has  not  been  more  carefully  revised  in 
order  to  eliminate  possible  errors  and  to  reconcile 
statements  made  during  the  darker  days  of  the 
process  with  those  now  widely  accepted.  Nothing 
however,  can  detract  from  the  high  value  at 
winch  the  book  must  be  held,  and  the  thanks  of 
the  metallurgical  fraternity  may  not  be  with- 
held from  the  author,  who,  above  all  others,  has 
made  this  newest  of  metallurgical  processes  well 
known  to  the  professional  world.  Mr  Hoover 
is  to  be  congratulated  upon  his  work.  The  book 
is  good  and  authoritative,  and  will  always  be 
highly    valued. 

The  Flotation  Process.  Bv  Herbert  A  Megraw 
6x9,  pp.  240,  illus. ;  $2.50.  McGraw-Hill  Book 
Co.,  New  York. 
Any  book  dealing  with  a  subject  which  is  both 
deepening  and  expanding  with  the  rapidity  of  the 
flotation  process  must  labor  under  difficulties.  If 
the  present  work  fails  to  satisfy  our  curiosity  as 
to  the  theoretical  principles  of  the  art,  it  affords 
as  complete  a  record  of  present  operating  details 
as  could  be  desired.  Much  of  the  material  has 
appealed  in  print  before,  in  the  "Engineering 
and  Mining  Journal"  and  elsewhere,  but  the 
author  of  the  book  has  exercised  good  judgment 
in  its  compilation  and  was  himself  the  writer  of 
some  of  the  republished  matter.  The  theoretical 
explanations  arc  based  on  the  opinions  of  Hoover 
Ingalls,  Rickard,  Coghill.  Free,  Bancroft  and 
\  an  Arsdale.  with  comments  bv  the  author.  The 
chapter  on  "Oils  and  Their  Uses"  is  one  of  the 
most  valuable  in  the  book.  The  author's  com- 
ment that  probably  almost  any  oil  can  be  made 
to  yield  a  satisfactory  frothing  concentration  on 
almost  any  ore,  provided  all  the  other  operating 
factors  are  correctly  adjusted,  deserves  careful 
consideration.  The  value  of  gas  tar  as  a  universal 
collecting  agent  is  duly  emphasized,  and  the  pe- 
culiarities of  a  great  variety  of  common  and  less 
common  oils  are  noted.  The  chapter  on  "Testing" 
is  enriched  by  actual  data  from  a  number  of 
published  tests.  (The  one  by  H.  J.  French  is 
erroneously  credited  to  the  Colorado  instead  of 
to  the  Columbia  School  of  Mines  Quarterly.) 
Tests  by  the  United  States  Bureau  of  Mines  on 
Oxidized  ores  shed  light  on  a  most  difficult  prob- 
lem, and  the  chapter  devoted  to  the  elaborate 
testing  conducted  at  the  Washoe  plant  offers  a 
vast  fund  of  suggestive  information.  In  dis- 
cussing the  "Application  of  Flotation,"  the  au- 
thor takes  the  reasonable,  but  sometimes  dis- 
puted, ground  that  for  treating  an  ore  from 
which,  by  any  reasonable  care,  some  coarse  con- 
centrate can  be  recovered  by  older  methods, 
flotation  should  be  considered  as  a  last  resort, 
for  reducing  tailings  losses  in  slime.  The  final 
chapters  record  the  latest  practical  applications 
of  flotation  as  installed  at  some  of  the  most  im- 
portant mines  of  the  world.  Broken  Hiil.  Yer- 
randerie,  Newhouse,  Park  City,  Cceur  d'Alene 
district,  Idaho  Springs,  Anaconda,  Braden  and 
Arizona.  We  commend  this  book  especially  to 
those  who  desire  to  know  how  flotation  is  actually 
working  at   present. 
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Obituary 


is  I 

Horace  N.  Trumbull  haa  beei ide   B  ' 

managec  toi   the  S   K   F  Ball   Bearing  i        Harl 
ford,  Conn. 

Frank  M.  Leland  haa  resigned  na  mm 
consulting   engineer   for   the    Empli      I 
Mackay,  tda. 

Nelson    Dickerman    haa    returned    to    S 
ciscn    from    Bolivia,    »h  re    he    has    I 
examination  work. 

F.cd.   L.  Vahrenkamn  has  becomi    m 
rector    and    consulting    engineer,    for    the    Empire 
Copper  Co.,  Mackay,  Ida 

Haro'd   K,   Hochschild.    i     l  [he  Amen 

can  .Metal  Co.,  sails  on  Saturda     ol    th 
a.  visit   to  South  America 

D.   M.   Liddeil.   consulting   engtneei    I 
Lynch    &    Co.,    has    been    risltii 
plants  in  Pittsburgh,  Buffalo  and  the  M 

J.  D.  Richardson  has  resigned  the  superin- 
tendency  of  the  Buiso-itoehestei  mine  at  Atlanta. 
Idahi  end  is  now  at  the  Hotel  Clark,  Los  An 
geles. 

J.  B.  Tyrroll.  of  Toronto,  has  goni  to  the  East 
Kootenay  district  in  British  Columbia  to  examine 
and  sanipic  one  of  the  silver-lead  mice;  [n  thai 
section. 

F.    H.   Sistermans,  of  El   l'aso.   formerly  of  the 
firm    of    Sistermans,    Mom,,    v\ 
dissolved,   has   gone   to   Sonora    to   investigate    a 
mining  property. 

F.  J.    Brule  has  resigned  as  superlnl 
construction  for  the  Anaconda  Copper  Mining  Co. 
to  become   chief  engineer  for  the  British  America 
Nickel  Corporation. 

H.  J.  W-.liara,  /  irn.  "h  Held  engineer  for  thi 
Lnaconda  Copper  Mining  Co.  at  me  It.  &  \: 
reduction  department,  has  been  appointed  super- 
intendent  ?f  construction. 

Harry  B.  Byroe.  manager  of  the  Butte  ifflce 
of  Paine,  Webber  &  Co.,  has  resigned  to  accept 
a  position  with  Hornblower  &  Weeks,  in  theii 
New  York  copper  department. 

Charles    F.   Sturtevant.   who   was   for  years   su 
perlntendent  of  the  Cusi-Mexicana  minis,  has  lett 
Salt    Lake   to    take   charge   of  the  Jeron 
properties   near  Jerome,   Ariz. 

Prof.   Heinrich   Ries.  of  the  department  of  geol- 
ogy. Cornell  University,  is  giving  a  coin 
lectures   on    non-metallic    products    in    the   course 
on  economic  geology  at  Columbia   University. 

Charles  L.  Parsons,  chief  of  the  division  ol 
mining  technology  of  the  Bureau  of  Mines.  Is 
on  his  way  back  to  the  United  states  after  a  two 
months'  study  of  processes  of  nitrogen  manufac 
ture  in  Europe. 

Percy  E.  Barh"ur.  managing  editor  ol   I 
gineering   and   Mining  Journal,"    has    reti 
New   York  from   Texas,   where   lie   has  been  since 
.Inly  1,  as  first  lieutenant  i:,  tin    2 2d  Regiment  of 
N.  Y.  Engineers,  N.  G.  U.  S. 

Charles  Chynoweth.  the  well-known  mining  engi- 
neer, has  returned  from  Arizona.  He  visited  the 
Wolverine  &  Arizona  property  at  Bisbee,  of  which 
company  he  is  secretary.  He  also  spent  consid- 
erable  time   at  the   Jerome   camp. 

Dr.  A.  B.  Macallum.  pro!  ilogj   and 

biochemistry    at    the    University    of    Tori 
been   appointed  chairman   of   the   recentl: 
tuted  Advisory  Council  on  Industrial  and  Scientific 
Research  at  a  salary  of  $10,000 

F.  B.  Gleason,  formerly  in  charge  of  the  West- 
ern Electric   Co.'S   business   in    the    Far   East,    with 
headquarters  at  Tokio,  Japan,  has  been  appointed 
manager    of    the    Southern    Distt 
company,   with  headquarters  at   Atlanta,  Georgia. 

Edward    C.    O'Brien,    formed]     special 
to    the   Attorney    General    "i    the    Unll 
has   resumed   the    practice   of    law,    hai  it 
lished  an  office  in  the  Continental   and  Commercial 
Bank  Building,  Chicago      He  will  special 
law  of  mining,  irrigation,  water   power  and  Indian 
lands. 

James  K.  Payne,  formerly  with   Even 
ard    Fi"-e    Brick   Co      hi  '    lied    an    office    in 

St.  Louis,  Mo.,  at   2043  Railwaj    Kx.li.. 
to  engage   in  mining  and   shipping  of  high-grade 
Cheltenham  Are   clays,   and  a   general 

brokerage  business  in  refractories  under  the  name 
of  the  Retort  Clay  Co. 

L.  H.  Jones,  president  of  the  Detroit  ' 
Brass  Boiling  Mill  Co.,  gave  a  dinner   il    hi    Hotel 
Biltraore   on    Dec.    6   to    10 

the  copper  and  zinc  producers  and  bis  colleagues 
In    copper  and   brass    manufacturing.      Mr.    Jones 
celebrated    with    tins    dinner    the    comi 
35  years  in  his  business. 

Charles    E.   Van    Barneveld   has   been   appointed 
superintendent   of   the    Tucson   experimi  i 
of  the  Bureau  of  Mines      Dr.  Van  Ban 
formerly  director  ol   the  department  nt   mining  of 
the   University  of   Minn  B 

in  the  study  of  the  metallurgical  probli  I 
Southwest    and   was    chief   of    the    Department    of 
Mines    and    Metallurgy    at    the    Panam 
Exposition.     Subsequently  he  served  f 
as    Professor    of    Mining    at     the    I  nlverslty    ol 
California 


Albert  C.  Einstein,  better  km. 
stein    to    many    old-tlmera    all    througl 

Mex mining    ii 

Louis   In   the   last    week 
.1   brief  lib 

■  '       I 

of  th     m  inhattan  group  i 

and  the  old  a.",  c   nt  n   norl 

'  known 

about    twi  ' 

:    ill    St      LOUlS 

itlier     l.u; 

Mr.  Einstein  at  the  til i   in,  death 

dent  of  thi    Union  1         ii    Club  of  St.   I 

Societies 


The    Mining    Engineering   and   Geological   Society 
Ol     the     State     College     of     Washington,     affiliated 

,e  a   luncheon   In   hoi 

I'  D  II     Illus- 

trated   lecture    on    the    th 

i"    ii 

Engineers'  Society  of  Western  Pennsylvania  held 

,  iv   r. ,i, 

i:  i  Dec  1 

[916      A  paper  on  "Itiasi  mi and 

Power  Plants"  wa  B 

s.  a.  Moss,  the  reading  of  which 

by   the   showing    ol  ,f    Interesting    and 

American    Institute    of.  Mining    Engineers.    New 
York  Section.     Second  m  ,  u   , 
held  "ii  Thursday,  Dec.   14.  18  M  ichinery 

•  lub.    50    Church    si  .    Ni  n    Y/ork      Tl 

■  iii  l  i,\    a  ihnii.'i ,  aftei   which   II 
B.   Fosdick   spoke  on   the   subject   of   "Policing   > 

llig    City."       Ibis    is    the    last    meeting    ol 

ir,    and    was    attended    by    a    large    lium- 
i.ti-  sldenl  aii, I  vlsltlni    i  nglneers. 
Mining  and    Metallurgical   Society  of   America 
The  New  fork  Section  will   hold  a  meeting  at  the 

'  Clul Thui    I 

the    " 

The    subject     of    discission     will     I 

What   Extent   Have  the  Costs  ol    Mining,   Milling, 

Smelting   and    Refining    Been    Ad 
Conditions/'       and       representatives       ol 
branches    of     these     industries    are     expi 
report    their    experience. 

American   Chemical  Society.     The   third 

.    v.  hicb    was    tO    I 

tly    with    the    American    Eiecti 
Society  and  the  5oi  I  dustry,  on 

I  h  is,   with   their  eons, nt.  been   postponed. 

!    ill    eolljl tiotl    with    the 

ol   Section  c  of  the  Ami 
for    the    Advancement    of    Science  '• 

i  ge    of    the    City    of    Nl  .. 

StiegUtz,  chairman.    Members  having  papers  they 

wish    to    present    should   address    Dr.    .1.    Stieglitz, 

•  Chicago,   ill. 

Mackay  School  of  Mines     The  short  Course  for 

i  ,   at    the    Mackay    School    of    \!   ■ 

vcrsitv    of    Nevada.     Reno,     Nel    .    will    be    repeated 

on        The    course    will    begin    on     Ian      8 

and  last  until   Feb.  '-'    thus  coming  at  a  someuli.it 

ban  o 
of  changing   the   opening  n    to  make 

those    wishing    to 

'    two    ses- 
Ml  to   their  work 

likely  to  be  sufficiently  favorable,  whereas  during 

ng  work 
Geological    Society    of    America    and     Arerlcan 
Paleontological   Society  will   hold  me  tr 
Education    Building.   Albany,   on  D 
29.     The  address  of  the  president  ol  ti 
D 

search."      That    of    the    pi 

logical    Society,    l>r     Rudolf    Ru  d 

"Persistent    Paleontological    Typ< 

be    public   addres 

director    of    the    r.    s     • 

Richard    S      '  on    "The 

I 
; 

American  Institute  of  Mining  Engineers.  Colum- 
bia   Section.— The    sixth    annual    meetb 
Columbia  Section,   A.  I.  M.  1 

manager   "f   flic    Hunker   Hill    ,x 

ntrating  Co.    in 

guests  sat    dOWl 
after   which   Mr.    I 
retiring    chairman.      Ti 

bership  to   have   Inci 

I    s.      He    also  Iters   from 

members   who   were   not    able   to   attend   and  one 


I 

i 

and    I..    K 


New  Patents 


i 

Mining     i 

Air  Compressor 

v   \      ,  ■ 

Alloy     To.,1  Steel    Alii 
klntown, 

1 

I 
Briquet 

coke.     Hill 

1 1      a    No     I  .'e.    I  90     I' 

Cage      \ 
I    Newell,  Goldfl    d 

1,207,610     I' 
Cages      \ 

1,207,684  ;   In  c     "•     1916  i 

Casting  Elrctr.it 
-  i 

Helliiltig  Co.,  Maiir.r.  N     I 
1616  I 
Dipper  Bucket,     Ball  for  D  I 

son   Edward   Vandcrhoef,   Ruth,    ! 

a  • 

s    No.    1,207 ,24    . 

Dipper     Buckets      Pull 

f 
Ruth,     Nev.,     assignor 

116  I 
Drafting    Instrument     • 

Ralph    A     Rohrlch,    I 

Drill     Rock-Drill    Chui 
0 
to  Sullivan  Ma,  I. 
No    1,207   148;   D 

Electrolytic    Apparatus.      K  IV.  | 

i' 
Electrolytic  Recovery 
Recovering  Metals.  Oakland 

| 

to    .lames    II      Ailing    all'! 

ills:   n 
Furnace  Equipment     1: 

Ardmore. 

.  r.  s.  No    i  201  D        D 


Assessments 


Ami. 

b 

■  ■!,,■:, 

. 

F.uroka.  Ida 

' 

Foil-  Tlmtienl.  Ida 

1  1 

New  Hop,  .  Ida 

:in.  Ida 

Wallace  M  .  M.  4  R  .  Ida 
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SAN  FRANCISCO— Dec.  6 
Damage  from  Water  Infiltration  in  tlie  Kern 
River  oil  fields  is  mostly  caused  by  comparatively 
few  wells,  as  shown  by  data  collected  by  R.  P. 
McLaughlin,  oil  and  gas  supervisor  of  the  State 
Mining  Bureau.  During  the  first  year  of  the 
operation  of  the  department,  the  engineers  were 
obliged  to  give  most  of  their  attention  to  the 
proper  drilling  of  new  wells.  But  the  bureau 
now  has  an  engineer,  G.  McGregor,  employed 
exclusively  in  the  Kern  River  field  making  a  com- 
plete examination  to  determine  the  localities  most 
seriously  affected  and  offering  the  best  opportuni- 
ties for  improving  conditions.  The  opinion  has 
for  a  long  time  obtained  that  little  or  no  improve- 
ment could  be  expected.  But  one  case  is  recently 
reported,  showing  the  possibilities  in  the  applica- 
tion of  scientific  attention  to  this  problem.  The 
Del  Rey  Oil  Co.,  in  cooperation  with  the  bureau, 
plugged  off  the  bottom  water  in  one  well  and 
shut  off  the  top  water  in  another  well.  There  are 
eight  wells  in  the  group ;  two  were  repaired, 
affecting  results  in  four  others.  There  was  an 
increase  in  the  production  of  five  wells  and 
decrease  of  water  in  five  wells.  The  total  pro- 
duction of  the  eight  wells  was  increased  from 
135  bbl.  to  207  bbl.  daily,  and  the  water  was 
reduced  from  a  daily  flow  of  1,750  bbl.  to  121 
bbl  One  well  had  no  production  prior  to  the 
repair,  but  produced  7  bbl.  of  oil,  5  bbl.  of  water 
daily,  after  the  repair.  Another  well  having  a 
daily  production  of  10  bbl.  of  oil  and  1,500  bbl. 
of  water  increased  in  oil  production  to  40  bbl. 
daily  and  the  water  declined  to  15  bbl.  a  day. 
Operating  costs  were  also  reduced  by  dispensing 
with  a  compresor  for  handling  water.  The  results 
have  also  benefitted  adjoining  and  neighboring 
wells,  and  shaken  the  disbelief  of  the  skeptics. 
Restriction  of  Hydraulic  Mining,  by  Federal 
and  state  laws,  in  counties  and  districts  where 
streams  may  be  permanently  affected  has  been  in 
operation  for  33  years  in  California  and  all  in- 
fringement of  the  law  is  speedily  punished.  But 
during  all  these  years  that  the  hydraulic  miner 
has  been  denied  the  right  to  mine  his  gold,  there 
has  been  no  adequate  remedy  applied  by  the 
nation  or  the  state.  Large  amounts  of  Federal 
and  state  money  have  been  expended  in  reclama- 
tion of  land  for  the  benefit  of  the  farmers  and  the 
restraining  of  flood  waters,  but  no  effort  has  been 
directed  toward  the  double  purpose  of  protecting 
the  farmer  and  compensating  the  miner.  Hun- 
dreds of  hydraulic  miners  have  been  forever 
deprived  of  the  gold  in  their  lands,  because  they 
are  either  dead  or  in  the  almshouses  through 
poverty  entailed  by  the  loss  in  the  value  of  their 
property.  If  the  money  that  has  been  expended 
uselessly  in  flood  control  had  been  devoted  to  the 
construction  of  dams  and  reservoirs  for  the  con- 
servation of  water  and  impounding  of  tailings  a 
large  aggregate  area  of  hydraulic-mining  ground 
could  have  been  reclaimed  and  the  production  of 
gold  greatly  increased,  to  say  nothing  of  the 
saving  of  the  fortunes  of  men  as  justly  entitled 
to  results  of  their  investments  and  labors  as  are 
the  farmers.  But  the  state  and  the  Federal  Gov- 
ernments have  left  it  to  the  hydraulic-mine  owner 
to  protect  himself  and  build  his  own  dams  and 
reservoirs.  It  would  have  been  a  crime  to  destroy 
the  land  of  the  farmer;  but  apparently  it  was 
considered  just  to  deprive  the  miner  of  the  right 
to  mine  his  gold  without  an  etfort  to  assist  him. 
There  are  counties  and  districts  in  the  state,  of 
course,  where  hydraulic  mining  has  not  been 
interfered  with,  but  the  total  production  is  so 
small  and  the  number  of  operating  mines  so  few 
that  the  industry  is  insignificant  compared  to 
the  results  of  gold  mining  bv  other  methods  In 
1915  the  total  production  of  gold  in  California 
was  1,085,646.05  fine  oz.,  valued  at  $22,442,296 
Of  this  amount  $420,770  was  produced  bv  96 
hydraulic  mines,  which  amounts  to  4.S97D  of  the 
total  placer  gold.  The  dredges,  drift  mines  and 
other  placers  produced  $8,187,947  of  an  aggregate 
placer  production  of  $8,608,617. 
BUTTE— Dec.  7 
Exploitation  of  Zinc  Resources  of  the  Butte 
camp  has  received  a  new  impetus  by  the  an- 
nouncement that  the  Davis-Daly  company  is  con- 
templating a  vigorous  development  of  its  extensive 
holdings  in  the  zinc  section  of  the  camp.  Under 
the  present  energetic  management  a  beginning 
has  already  been  made  and  an  agreement  entered 
into  with  the  Butte-Detroit  company  to  handle  at 
its  Ophir  mill  the  Davis-Daly  zinc  ores,  now 
being  extracted  from  the  developments  carried  on 
in  search  of  new  bodies  of  copper  ore.  Davis- 
Daly  owns  about  400  acres  of  mineral  ground 
under  the  city  of  Butte  and  surrounding  territory, 
only  five  or  six  acres  of  which  have  been  ex- 
plored. Seventy  per  cent,  of  this  area  is  in  what 
is  regarded  as  the  zinc  area  of  the  district  and 
H  is  in  this  territory  that  the  company's  chief 
energies  will  be  expended  in  opening  up  its  zinc 


resources  that  have  lain  unprospected  these  many 
years  for  want  of  a  market  and  treating  facili- 
ties. Should  the  expectations  of  the  company 
be  realized,  Butte  may  see  before  long  another 
important  zinc  producer  added  to  the  Butte  & 
Superior,  the  Elm  Orlu  and  the  Anaconda  com- 
pany zinc  mines,  and,  no  doubt,  new  mills  to 
handle   the   output. 

An  Important  Copper  Development  was  made 
recently  by  the  Tuolumne  company,  which  opened 
10^  ft.  of  commercial  ore  in  the  Butte-Main 
Range  group  in  the  eastern  section  of  the  district. 
Much  local  excitement  was  created  by  the  open- 
ing of  this  orebody  and  the  possibilities  it  sug- 
gests for  the  eastern  section  of  the  Butte  district. 
Manager  Paul  Gow  has  given  out  the  following 
report :  "The  orebody  which  has  been  encountered 
at  the  end  of  the  crosscut  on  the  700-ft.  level 
of  the  Sinbad  in  the  Spread  Delight  vein  is  be- 
lieved to  be  a  continuation  of  the  Leonard  ledge. 
As  far  as  opened  up  to  date  it  shows  lO1^  ft.  of 
commercial  ore  and  an  assay  of  five  samples 
taken  clear  across  gives  an  average  showing  of 
5.1%  copper  and  15  oz.  of  silver  to  the  ton  The 
orebody  has  been  developed  for  a  distance  of  95  ft. 
and  the  foot  wall  has  not  yet  been  disclosed.  The 
hanging-wall  fissure  of  the  Spread  Delight  vein 
is  20  ft.  wide,  12  ft.  of  which  is  well  mineralized 
and  4  ft.  of  it  commercial  ore.  This  is  followed 
by  a  horse  of  altered  granite  45  ft.  wide  con- 
taining a  number  of  seams  showing  good  copper 
values.  To  the  south  of  this  horse  of  granite, 
the  vein  fissure  has  been  opened  for  a  width  of 
30  ft.  and  mineralized  throughout  with  lO1^  ft. 
of  commercial  ore  and  the  foot  wall  not  in  sight." 
The  vein  is  supposed  to  traverse  the  Main  Range 
group  for  1,400  ft.  and  the  westward  continua- 
tion may  cross  the  Colusa-Leonard  group.  Al- 
ready plans  are  under  way  to  crosscut  on  tn  ■  700- 
ft.  level  from  the  Colusa-Leonard  shaft.  In  this 
same  general  district  development  work  is  car- ' 
ricd  on  by  the  North  Butte,  the  Anaconda,  the 
Bullwhacker  and  other  companies  some  of  which 
have  already  reached  the  shipping  stage.  Alto- 
gether the  prospects  of  adding  materially  to  the 
copper  resources  of  the  camp  by  the  work  now 
being  carried  on  in  the  eastern  section  are  grow- 
ing brighter  every  day. 

DENVER— Dec.  7 
Ohio  &  Colorado  Smelting  and  Refining  Co.  has. 
during  the  past  year,  smelted  at  Salida  an  average 
of  386  tons  of  raw  ore  per  day,  according  to  a 
reported  statement  by  E.  H.  Laws,  the  sup- 
erintendent, before  a  luncheon  of  Salida  busi- 
ness men.  The  gross  furnace  charge  has  averaged 
510  tons  daily.  The  products  therefrom  have 
averaged  42  tons  of  base  bullion  and  7.5  tons  of 
leady  copper  matte.  Most  of  the  ore  originates 
in  Colorado,  but  some  lead  ore  is  imported  from 
Idaho  districts.  The  company  is  capitalized  at 
$3,000,000.  Last  year  it  paid  out  in  the  purchase 
of  ores  $2,980,000,  while  the  freight  amounted 
to  $445,000.  Coke,  manufactured  at  Trinidad  and 
! Crested  Butte,  cost  $132,000.  Coal,  mined  at 
Somerset  and  Crested  Butte,  cost  $lU,7r.i)  Lime- 
stone purchases  amounted  to  $27,000.  Electrical 
power  was  purchased  for  $25,750.  Supplies  and 
repairs  are  figured  in  at  $56,500.  The  cost  of 
shipping  to  and  refining  the  products  in  Eastern 
works  amounted  to  $272,000.  The  average  pay- 
roll per  month  was  $19,944,  while  salaries 
amounted  to  about  $2,000.  An  average  of  252  men 
was  daily  employed  about  the  works  and  the 
average  wage  per  shift  was  $2,534.  The  plant 
cost  $965,000  and  is  assessed  for  taxation  at 
$155,000. 

LEADVILLE,  COLO.— Dec.  8 
Leadville  Miners  Get  Wage  Increase  beginning 
Dec.  1.  The  disturbed  labor  situation,  which 
has  been  a  source  of  concern  to  the  mine  opera- 
tors of  the  district  for  a  period  of  several  months 
was  settled  Dec.  5  when  the  large  companies  an- 
nounced an  increased  pay  schedule  for  their  em- 
ployes taking  effect  Dec.  1.  Miners,  trammers, 
shovelers  and  topmen  who  have  been  paid  at  the 
rate  of  $3.30  a  shift  have  been  raised  20c  to 
$3.50  a  shift,  the  lowest  wage  now  being  paid  in 
the  mines  of  the  district.  Timbermen,  machine 
men,  and  expert  workmen  who  have  been  receiv- 
ing $3.85  a  shift  have  been  raised  15c.  to  $4  a 
shift.  Hoist  uigineers,  mechanics  and  others 
who  have  received  $4.40  a  shift  have  been  raised 
10c.  to  $4.50.  The  new  schedule  is  a  uniform 
increase  of  50c.  a  shift  to  all  mine  employees 
above  the  scale  of  wages  in  force  prior  to 
last  April.  The  action  on  the  part  of  the  mine 
operators  followed  a  petition  filed  with  the  state 
industrial  commission  by  the  local  miners'  union, 
asking  an  investigation  of  laboring  conditions  in 
the  district  with  a  view  to  securing  a  raise  in 
wages  for  the  men.  The  commission  was  to  have 
arrived  in  the  district  on  Dec.  5,  but  owing  to 
the  absence  of  one  of  the  body,  it  was  stated 
that  the  date  of  investigation  had  been  postponed 


to  Dec.  15.  The  operators  then  got  together  and 
considered  the  wage  question  from  all  angles, 
finally  coming  to  the  conclusion  that  under  ex- 
isting conditions  an  increase  was  justified  and 
it  was  announced  to  the  men  when  issuing  pay 
checks  Dec.  5.  The  increase  is  to  continue  in 
force  until  further  notice  and  is  not  stated  to 
be  based  on  the  market  price  of  any  metal. 

SALT    LAKE    CITY— Dec.   8 

Statistics  on  Utah  Mine  Production  in  1915  have 
been  completed  by  Victor  C.  Heikes.  of  the  U.  S. 
Geological  Survey.  The  total  amount  of  ore 
produced  was  10,451,445  short  tons,  as  compared 
to  8, 544, 014  short  tons  in  1914.  These  ores  car- 
ried: Gold — including  small  placer  production — 
$3,609,109;  silver,  12,313,205  fine  oz. ;  copper, 
187,671,188  lb.;  lead,  199.967,437  lb.;  zinc,  24,- 
292,240  lb.  The  total  value  of  the  output  was 
$55,105,070,  as  compared  with  a  total  value  of 
$37,151,393  in  1914.  The  value  of  Utah's  metal 
output  from  1864  to  1915  is  given  at  $727,558,498. 

Salt  Lake  Valley  Smelteries  are  running  at  ca- 
pacity, as  has  been  the  case  the  greater  part  of 
the  year.  The  United  States  Smelting  Co.  at 
Midvale  is  running  five  furnaces  on  lead  ores. 
The  American  Smelting  and  Refining  Co.  at  Mur- 
ray has  five  or  six  furnaces  treating  lead  ores. 
The  Garfield  Smelting  Co.  of  the  A.  S.  and  R. 
operated  four  blast  furnaces  and  five  out  of  six 
reverberatories  on  copper  ores.  To  this  plant 
were  added  two  more  converters  as  well  as  10  new 
Herreshoff  roasters.  The  International  at  Tooele 
has  five  lead  furnaces  in  blast,  operating  its  lead 
plant  at  capacity;  four  out  of  the  five  copper 
reverberatnry  furnaces  are  in  operation.  Among 
other  improvements,  Cottrell  apparatus  has  been 
installed  taking  all  of  the  sintering  plant  (Dwight- 
Lloyd)  gases,  and  also  a  separate  Cottrell  plant 
at  the  converters  to  treat  all  of  the  converter 
gases.  Practically  all  of  the  camps  in  the  sur- 
rounding country  are  making  increased  shipments 
and  a  large  tonnage  of  ores  is  being  received  by 
the  Valley  smelters.  The  restrictions  placed  on 
certain  classes  of  ores  from  Tintic  and  elsewhere 
in   the   middle   of  the   year   have   been    removed. 

Garfield  Chemical  and  Manufacturing  Corpor- 
ation, which  has  been  building  a  new  sulphuric- 
acid  plant  at  Garfield,  began  warming  up  Dec.  1. 
The  initial  capacity  will  be  100  tons  of  sulphuric 
acid  daily.  The  chamber  process  will  be  used, 
and  gases  from  some  of  the  new  Herreshoff  roast- 
ers of  the  Garfield  smeltery  will  be  utilized.  The 
company  is  a  separate  corporation,  however.  The 
plant  was  built  primarily  to  furnish  acid  for  the 
new  leaching  plant  -of  the  Utah  Copper  Co.,  now 
in  process  of  construction  and  expected  to  be 
completed  about  the  middle  of  next  year.  .Tune, 
1917.  Acid  is  also  used  in  this  section  in  flotation 
and  in  oil  refining,  and  there  is  a  probability  that 
a  large  amount  of  it  may  be  used  in  the  future  in 
the  manufacture  of  fertilizer  from  phosphates,  of 
which  there  are  large  high-grade  deposits  in  Utah. 
southern  Idaho  and  Wyoming.  The  new  plant 
will  produce  three  grades  of  sulphuric  acid:  60° 
Be  .  66°  Be.  and  98%  sulphuric  acid.  It  will  be 
able  to  produce  as  high  as  150  tons  of  acid  daily, 
and  provision  has  been  made  tn  further  increase 
the  capacity  if  desired.  The  buildings  and  plant 
are  practically  completed  and  regular  production 
will   begin   about  Dec     15. 

MASON,  NEV.— Dec.  5. 
Resumption  of  Mason  Valley  Smeltery,  recently 
ordered,  has  greatly  stimulated  the  activity  in 
this  district,  though  several  months  may  elapse 
before  the  reduction  works  at  Thompson  will 
actually  he  ready  to  begin  smelting  A  contract 
is  reported  to  have  been  entered  into  butween  the 
Mason  Valley  Mines  Co.  and  the  Bluestone  Min- 
ing and  Smelting  Co.,  belonging  to  Captain  Dela- 
mar,  whereby  the  Bluestone  is  to  ship  500  tons  of 
ore  per  day  to  the  Mason  Valley  smeltery  by 
some  time  in  April,  increasing  this  tonnage  to 
1,000  tons  per  day  by  June.  The  Mason  Valley 
company  is  preparing  to  mine  500  tons  a  day  from 
its  own  mine  near  Mason  by  the  middle  of  .Tune. 
Surveys  have  been  completed  on  a  standard-gage 
Shay  line.  2.2  mi.  long,  connecting  the  Bluestone 
mine  with  the  main  line  of  the  Nevada  Copper 
Belt  R.R.  at  Mason,  New  This  line  will  be  cal- 
culated tn  handle  the  tonnage,  which  is  to  be 
shipped  from  the  Bluestone  property.  The  Ne- 
vada-Douglas Consolidated  Copper  Co.  has  just 
started  its  leaching  plant  at  Ludwig  and  is  pre- 
paring to  ship  a  considerable  tonnage  of  ore  tn 
the  Mason  Valley  smeltery.  A  portion  of  this 
ore  will  be  produced  from  its  mine  at  Ludwig. 
and  some  from  the  Western  Nevada  property  near 
Mason.  The  Nevada -Douglas  company  is  also  con- 
sidering the  installation  of  a  flotation  plant  at 
the  Western  Nevada,  the  ores  of  which  consist 
mostly  of  iron  and  copper  sulphides  occurring 
in  a  siliceous  gangue,  and  are  amenable  to  con- 
centration by  oil  flotation,  and  at  least  one  ton 
of    concentrates    should    be    obtained    from    each 
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WALLACE.    IDAHO— Deo.    6. 
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judgment  Since  the  decision  in  the  district  court, 
the  Alameda  company  has  been  reorganized  and 
financed  and  a  long  crosscut  Is  being  driven 
for  the  purpose  of  working  the  ores  which  the 
supreme  court  now  Bays  belong  to  a  large  extent 
to  tin'  Success. 

HOUGHTON,   MICH.— Dec.  8 

Bonus  for  Copper  Miners  who  have  worked 
steadily  for  the  last  six  months  will  be  paid  by 
the  Lake  copper  companies.     Approximately  17,000 

of   the    25. iMiiiiiiivc-rs   of  i  upper   mint's   In   the 

Lake   Superior   mining   district   will   participate    In 
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JOPLIN.   MO.— Dec.  9 
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ALASKA 
MOTHER  LODE  COPPER   MINES  CO.    (Kenne- 

cott)— Announces  acquisition  ol    Houghton  Ala  i.  i 
claims.    180    acres    adjoining    Mother 
Keiinteott  properties 

LLASKA     GASTINEATJ      (Juneau)     Milled     In 
November,  167,600  tons; 
81.71%  :  tails.   20  7c.     In    October   mill    • 
tons  ;  heads,  $1.32. 
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CALIFORNIA 
Amador  County 

ONEIDA  (Sutter  Creek)— New  orebodv  disclosed 
in  2,600  level;  20  stamps  dropping.  Rapidly  re- 
suming   normal   conditions. 

KENNEDY  (Jackson) — Men  being  added  to  un- 
derground force  as  rapidly  as  mine  can  be  pre- 
pared    to     utilize     their     labor  :     deepening    shaft 

again  in  progress;  installation  of  th new    Erie 

boilers  interrupted  by  the  laboi  sink.-  has  been 
resumed;  Bent  Bros.,  of  Los  Angeles,  have  com- 
uleted  raising  of  tailing  dam  to  a  total  height  of 
50  ft. 

Inyo   County 

TUNGSTEN  MINES  AND  MILLS  at  Bishop  are 
in  steady  operation  The  Tungsten  Mines  Co.  and 
the  Standard  are  employing  about   12u  men 

SILVER-LEAD  ORE  taken  out  h\  Thomas  Tatt 
and  Edward  Smith  ready  for  shipment  ;  discovery 
made  about  two  months  ago  on  eastern  slope  of 
White  Mountain.  It;  mi.  from  Kig  Pine.  Ore  said 
to  run  40%  lead  and  12  to  16  oz.  silver.  ^ 

ALVARADO  (Bishop)— Shipping  ore  disclosed 
in   70-ft.   tunnel. 

SANTA  ROSA  (Keeler)— Reported  100  tons 
high-grade  zinc  ore  shipped  weekly  ;  more  ready 
for  shipment;  hauled  by  motor  truck  over  26-mi. 
road  to  railroad  at  Keeler. 

NOBLES  (Round  Valley)— Cooper  Shapley  has 
secured  an  option  on  this  tungsten  property  and 
will  immediately  begin  active  exploration  and 
examinaton.  Property  developed  by  opencuts. 
Numerous  croppings  exposed  on  hillside.  Mill 
may  be  erected. 

FIFTY  ASSOCIATES  SECURITIES  CO.  (Los 
Angeles)— Large  body  of  talc  being  developed 
near  line  of  Tonopah  &  Tidewater  R  II  After 
stripping  overburden,  deposit  will  be  bored  with 
coal  augers  and  blasted  with  black  powder.  De- 
posit extends  Into  San  Bernardino  County 

Kern  County 

EAGLE  HILL  (Genesee)— New  galena  and 
blende  orebody  reported  by  W.  W.  Adams,  operat- 
ing under   bond   from    G.    H.    Goodhue. 

BIG  FIFTY  (Caliente)— Large  vein  of  stibnite 
opened  in  porphyry  dike.  Shipping  about  4  tons 
daily  of  30%  ore.  F.  \V.  Remy,  of  Los  Angeles, 
consulting   engineer. 

Nevada  County 

GRASS  VALLEY  BOUNDARY  (Grass  Valley)  — 
Company  permitted  to  sell  75,000  shares  at '35c. 
for  development  of  the  Oak  Tree  lode,  near  old 
Peabody  mine. 

ALLISON  RANCH  (Grass  Valley)— Company 
has  negotiated  for  property  owned  by  Lewis  anil 
Henderson  estates,  embracing  53  acres.  Including 
the  Great  Eastern,  New  Idea  and  Golden  Cycle 
claims.  Has  been  stated  that  the  Caribou  vein 
apexes  in  this  ground. 

MOHEGAN  (Nevada  City)— Property  on  Gold 
Flat  bonded  to  A.  J.  Burke,  San  Francisco.  Pump- 
ing and  hoisting  plant  at  the  Mount  Auburn  mine 
being  installed  here ;  electric  power  line  from 
Pittsburgh  mine  will  be  constructed.  .1.  C.  Camp- 
bell is  manager. 

Placer  County 
IOWA  HILL  DISTRICT  active  from  chrome  de- 
velopments. The  Golden  Streak  gravel  mine  will 
be  reopened  by  Colfax  men.  Tailings  from  the 
famous  Big  Dipper,  Morning  Star  and  Jupiter 
mines  m  I!. is-  and  Schwab  Canons  will  be  worked 
by  Chinese  miners  from   Dutch   Flat. 

Plumas   County 

WALKER  COPPER  (Portola)— Mill  crushing 
about  65  tons  daily;  concentrates  hauled  by  team 
to  Gulling,  on  the  Boca  &  Loyalton  R  R  for 
shipment  to  smeltery  at  Salt  Lake.  Xo  decision 
reached  regarding  extension  of  railroad  to  the 
mine. 

COPPER  BONANZA  (Portola)— This  property 
of  12  claims,  recently  located  near  Walker  mine 
by  Bert  G.  Persbal  and  associates,  is  said  to 
present  fine  copper  showing  and  apparently  in 
the  same  formation  as  the  Walker  and  the  Engel 
mines. 

COLORADO 
Boulder  County 

PRUSSIAN  (Boulder)— Mine  and  mill  started 
by  Boulder  men. 

PRIMOS  CHEMICAL  CO.  (Lakewood)— New- 
schedule  for  tungsten  ores  announced  •  For  ores 
running  40%  tungsten  or  under,  $10  per  unit  ■ 
2ac.  additional  per  unit  for  over  40%.  Renewal 
of  leases  announced  and  ore  will  be  purchased 
on  open  market. 

Chaffee   County 

TURRET  COPPER  MINING  CO.  (Turret)  — 
Stated  12-ft.  vein  shipping  ore  opened  on  200-ft 
level.  Some  good-grade  ore  mined  on  upper  levels 
F.  B.  Radow,  manager. 

PARAMOUNT  REDUCTION  CO.  (St.  Elmo)— 
New  custom  milling  plant  Hearing  completion; 
equipped  with  crusher,  ball  mills,  concentrating 
tables  and  flotation  machine.  Mixed  sulphide  ores 
from  district  will  be  treated  about  Jan.  1. 
Gilpin    County 

BELDEN  TUNNEL  (Central  City)— Lessees 
shipping  ore  to  Polar  Star  mill. 

GILPIN-EUREKA  (Central  City)— Shipping 
high-grade  concentrates  to  Globe  smeltery.  Denver. 


TWO  BROTHERS  iltussell  Gulch)— Breaking  of 
compressor  necessitated  shutting  down  of  tins 
property   and  Trio   tunnel. 

RARE  METALS  ORE  CO.  (Rollinsville)— Mill 
running  three  shifts  on  custom  tungsten  ore  ;  mak- 
ing good  recovery ;  capacity  75  tons  per  day.  S. 
B.  Tyler,  superintendent.  Company's  own  mine 
will  soon  lie  producing  ore.  Nelson  Franklin, 
manager. 

Jefferson   County 

GREAT  WESTERN  PORTLAND  CEMENT  CO. 
incorporated  for  $500,000  ;  subsidiary  of  Cement 
Securities  Co.,  Chas.  Boettcher,  president.  In- 
corporators   are:      R.    J.    Morse,    Clark    M      M e 

and  Harry  O.  Wasmer,  all  of  Denver.  Plant  to 
cost  $750,000,  to  be  built  near  Morrison.  Chief 
field  to  be  supplied  will  be  Wyoming,  South  Dakota 
and  northern  Colorado. 

Lake    County 
DERRY   RANCH    GOLD   DREDGING    (Leadville) 
— Dredge  shut  down  on  Dec.  8  ;  cleanup  for  season 
approximately  $130,000. 

Ouray  County 
MOUNTAIN  TOP  (Ouray)— What  is  said  to  be 
the  first  complete  underground  mill  in  the  world 
has  been  built  in  this  property  at  a  point  1,000  ft. 
in  from  portal  of  the  tunnel.  Capacity  of  plant 
is  estimated  at  50  tons  and  the  cost  $100,000. 
Equipment  includes  ore  bins,  crushers,  concen- 
trating tables,  ball  mill  and  flotation  apparatus. 
Operators  will  no  longer  fear  snow-slides,  which 
have  hindered  operations  in  the   past. 

San  Juan   County 

NOVEMBER  SHIPMENTS  from  Silverton  were: 
Sunnyside,  28  cars ;  Gold  King.  22  :  Silver  Lake 
mill,  15;  Iowa-Tiger,  14;  Mayflower  leas,.  Stiver 
Ledge  and  St.  Paul,  8  each  ;  S.  D.  &  G  lease  and 
Congress.  7  each;  Koehler  tunnel,  5;  Highland 
Mary.  4  ;  Hives  lease,  Mears-Wilfley  and  Hamlet. 
3  each  ;  Kittimac  and  Atlantic  lease,  2  each  ;  In- 
tersection. Davey  Leasing  Co.,  Gennessee,  Carbon 
Lake,  Jumbo  lease,  Averill  and  Vernon,  1  car 
each;  and  miscellaneous  small  shipments  aggre- 
gating 13  cars  ;  total,  159  cars.  Producers  ship- 
ping ore  to  Silver  Lake  custom  mill  were  :  Green 
Mountain,  24  cars;  Davey  Leasing  Co.,  18;  Allen 
&  Fattor  and  Congress,  4  each  ;  Ben  Butler,  1  car; 
total,  51  cars. 

COMING  WONDER  (Silverton)— This  Anvil  Ml, 
property  being  developed  by  Nels  Andrene  and 
associates. 

San   Miguel   County 

NOVEMBER  SHIPMENTS  from  Telluride  were  : 
Tomboy,  63  cars ;  Smuggler-Union,  33  :  Liberty 
Bell,  16;  Anderson,  2:  Carlson  and  King  &  Fer- 
rell,  1  car  each;  total,  116  cars,  mostly  concen- 
trates. 

BUTTERFLY  (Ophir)— Development  being  done 
by  Jurich  Leasing  Co.  Occasional  mill  runs  made 
on   ore   produced   from   development. 

TOMBOY  (Telluride)— Mill  ran  2S  days,  crush- 
ing 12.000  tons,  yielding  $37,000  in  bullion  and 
$■"•0,000  in  concentrates;  operating  expenses 
$68,000. 

Summit  County 
ORE     DISCOVERIES     made     recently     In     New 
York.  Baker.  Roby  properties  on  Gibson  Hill  and 
in  Old  Union   and  Ben   Benson's  lease   on   Wash- 
ington mine. 


LITTLE  EDITH  (Breckenridge)— Lead  ore 
opened  in  lower  tunnel  on  Bald  Mountain. 

WELLINGTON  (Breckenridge)— New  shaft  be- 
ing sunk  just  below  mill  to  explore  Oro  vein, 
opened  in  dredging  operations  and  which  has  been 
good  producer  in  distant  part  of  property.  Shaft 
to  be  sunk  100  ft.,  then  crosscutting.  Addition 
being  built  at  mill  to  provide  increased  flotation 
capacity. 

BOLIVAR  MINING  AND  TUNNEL  TRANSPOR- 
TATION CO.  (Montezuma)— Stated  Boston  men 
will  finance  continued  development  and  inei  use 
capacity  of  mill.  Negotiations  under  w.iv  to 
bond  several  other  properties  in  district.  Engine 
and  fan  to  ventilate  No.  1  tunnel  will  be  installed 
and  driving  resumed;  tunnel  will  afford  transpor- 
tation and  drainage  facilities  to  several  mines 
now  practically  inaccessible. 

Teller    County 


ECLIPSE  (Cripple  Creek)— Regular  shipments 
good-grade  ore  being  made. 

BLUE  BIRD  (Victor)— Lessees  are  hand-sorting 
and  screening  the  dump  and  securing  payable 
grade  of  milling  ore. 

BONANZA  KING  (Victor)— Being  developed  by 
Midget  Bonanza  Gold  Mining  and  Milling  Co. 
Electric  hoist  installed  by  lessees. 

GREGORY'  (Cripple  Creek)— Dump  on  Raven 
Hill  being  shipped  by  A.  E.  Carlton  and  asso- 
ciates. Aerial  tramway  built  to  transport  material 
to  railroad. 

CRESSON  (Cripple  Creek) — Company  reports 
October  profits  $154,476,  with  cash  in  bank 
$1,215,791,  and  81  cars  of  ore  in  transit  worth 
$75,000. 


GOLD  DOLLAR  (Cripple  Creek)— Rich  strike 
mode  on  400-ft.  level  of  Mable  M.  shaft  by  Hill 
&  Coughlin,  sublessees  of  Union  Leasing  Co.  Ore 
is  quartz  and  granite  carrying  calaverite  ;  opened 
for  distance  of  20  ft.;  assays  $50  across  widtli  of 
->■■    tt 

IDAHO 
Custer   County 

EMPIRE  COPPER  (Mackayl— The  new  interests. 
L.  R.  Eccles  and  associates,  of  Ogden.  Utah,  have 
assumed  management  of  this  property;  will  in- 
crease output  to  700  tons  daily  and  plan  to  erect 
new  reduction  plant  in  spring.  Good  body  of 
sulphide  ore  encountered  in  Cossack  tunnel,  about 
000  ft.  below  the  Alberta  tunnel.  Manager  Adkin- 
son  will  drive  raise  from  Cossack  to  Alberta  tun- 
nel and  eliminate  the  use  of  the  "Shay"  rail- 
road ;  two  new  compressor  plants  ordered,  new- 
laboratory  also  to  be  built.  Company  has  been 
shipping  250  tons  daily  to  Garfield  (Utah)  smelt- 
ery. Fred  L.  Vahrenkamp,  managing  director. 
Shoshone  County 

BIG  IT  MINING  AND  MILLING  CO.  (Beeler)  — 
New  incorporation  to  develop  group  in  Pine  Creek 
section.  C.  M.  Beeler,  M.  L.  Pratt  and  C.  R. 
Konkle  interested. 

HECLA  (Wallace)— Addition  to  Hecla  mill  at 
Gem  about  completed,  increasing  capacity  from 
450  tons  to  about  700  ;  company  also  negotiating 
for  a  lease  on  the  Marsh  200-ton  mill  on  Nine 
Mile   Creek. 

HUNTER  (Mullan)— Preparations  being  made 
to  sink  from  1,200  level.  Ore  on  this  level  rather 
disappointing,  which  led  to  thorough  prospecting  of 
ground  below  with  diamond  drill.  Preparation 
to  sink  taken  to  mean  that  diamond  drilling 
proved  satisfactory.  Main  vein,  lead-silver  ;  par- 
allel vein  carries  high  silver  but  no  lead.  At- 
tempts to  treat  ore  from  both  veins  in  same  mill 
proved  unsuccessful ;  different  flotation  adjust- 
ments required  to  recover  the  lead  and  silver. 
Company  considering  building  new  mill  next  year 
for  lead  ore  and  transforming  old  mill  into  flo- 
tation plant  for  high-grade  silver  ore. 
MICHIGAN 
Copper 

SUPERIOR  (Houghton)— Sending  out  about 
575  tons   of   rock  daily. 

ISLE  ROYALE  (Houghton)— Drifting  south  of 
No.  7  shaft.  Foundations  ready  for  new  rock- 
house  at   No.    7   shaft. 

COPPER  RANGE  (Painesdale)— Has  three  dia- 
mond drills  -working  in  a  tract  south  of  the 
Globe ;  land  under  option  from  the  St.  Mary's 
company. 

CENTENNIAL  (Calumet)— No.  2  shaft  has 
reached  the  18th  level.  Drifting  from  No.  1  shaft 
past  No.  2  shaft,  north,  the  ground  has  shown 
good  mineralization. 

HOUGHTON  (Houghton)— Discontinued  north- 
ern drift  on  the  12th  level,  because  of  the  ex- 
cessive cost  of  operating  same.  Good  rock  being 
stoped  on  sixth  level. 

CHEROKEE  (Houghton) — Vein  crosscut,  at  a 
depth  of  about  120  ft.,  for  29  ft.  One  drill  will 
continue  operating  in  east  drift  ;  two  drills  will 
be  kept   on  sinking. 

NEW  BALTIC  (Houghton)— Owing  to  large 
amount  of  water,  sinking  is  proceeding  slowly  ; 
shaft  down  about  60  ft.  Delay  in  part  due  to 
slow  shipments   of  supplies. 

ALLOUEZ  (Allouez)— Contract  let  for  five 
4-ton  electric  locomotives  for  underground  haul- 
age on  the  14th,  15th,  16th,  17th  and  20th  levels. 
The    hauls   will    be    approximately    2,000    ft.    each. 

KEWEENAW  (Mandan) — Conditions  somewhat 
improved.  About  40  bbl.  of  "mineral"  and  two 
carloads  of  mass  copper  shipped  to  Quincy  null 
during  recent  week.  Have  men  enough  to  supply 
rock  for  the  mill  to  run  all  the  day  shift. 

HANCOCK  (Hancock) — Improved  labor  supply 
has  resulted  in  increased  tonnage.  Winze  from 
40th  to  53d  level  nearly  completed,  while  that 
from  44th  to  49th  level  has  been  completed. 

SENECA  COPPER  CO.  (Calumet)— Lewisohn 
Bros.,  of  11  Broadway,  New  York,  and  Tucker, 
Hayes  &  Bartholomew,  of  Boston,  have  formed 
this  company  with  250.000  shares  to  take  over 
the  old  Seneca  Mining  Co.,  a  subsidiary  of  Calu- 
met  &   Hecla. 

Iron 

LAKE  ANGELINE  (Ishpeniing)— Ore  of  fine 
grade  uncovered  by  stripping.  The  shovel  work- 
being  done  by  contract  ;  owners  are  operating  a 
dragline  excavator.  Expected  to  ship  about  100,- 
000  tons  next  year.  It  was  believed  ore  was  ex- 
hausted, mine  having  been  sold  at  auction  last 
year  for  $27,000.  Cleveland-Cliffs  Iron  Co  were 
purchasers.  Drills  disclosed  several  bodies  of 
ore  close  to  surface.  Ore  always  considered  fin- 
est in  district. 

MINNESOTA 
Messabi   Range 

OLIVER  IRON  MINING  CO.  (Chisholm)— Or- 
ders given  to  proceed  with  stripping  work  at 
Glen  mine.  Also  on  lands  known  as  the  Bliss  and 
Burt  property,  which  the  Hartley  mine  encom- 
passes. Means  the  removal  of  1,000. 0101  eu.vd  of 
overburden  from  Glen  and  1,500.000  cu.yd  from 
other  property.  Shovels  and  men  transferred  re- 
cently from  Burt-Leonard  pit  to  Glen.  Twc 
shovels  to  work  two  shifts.  Six  locomotives  wit 
he  employed.  Similar  equipment  will  be  at  tin: 
other  pit.  These  two  mines  together  should  sliii 
1,000,000   tons  of  ore   next    year 
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MISSOURI-ARKANSAS 
Joplin    Distn.t 
GRAND    HAVEN     (Joplin)      Belni     n 
Asqulth    &     Berlin,    ol     lopiln        i: i    drilling 


Bfaowa  good 


loutheast  of  i 


R.       L       MeCEE      II nwcgl      I',,,.  I    i    . . , ■      Zo|  B 

land  lease  near   Dial i   and   begun  construction 

of    small    mill.       Silicate    mine, 
Sll    It. 

BALTIC     (Duenwi  | ;)     Owi 

giound  i"  the  superintendent  on   contract      Three 

carloads  of  concentrates  i    - 

trad  went  Into  effect, 

COAHUII.A  (Duenwegl  \  .mi  operating  its 
No.  1  and  No.  :;  mills  :ii  Duenwi  p  and  (Jo  ' 
plant  at  Carthage,  and  maklnj 

('     A     Smith,    district    manager,    still    ,,n    Mes i 

border  as  major  in  Missouri   National  I : 

C    Bean,  acting  manager 

Northern  Arkansas 

BEATTT     (Kingdon     Sprln   i)     Sold    bj     Stati 

Senator  Killam,  of  Locusl   Grove,  Okla     to  Wade 

Lucketl    and   associates,   of    Rush      Consideration 

(30,000.     Propertj   is  blende  prod 

is   unusual    tor   Arkansas   Held       G I   showing  at 

in  ft.     Mill  recently  overhaul!  li 
condition 

MONTANA 

Granite    County 

NANCY  HANKS-MONTANA  MINIM;  in    (Gar 

net)— New  organization  to  operate  the  old   IS 

Hanks  gold-copper  mine  Propertj  comprises  8 
claims  and  main  .shaft  is  down  Inn  tt  ;  equipment 
capable  of  sinking  shaft  to  600  ft  I  E  Wane 
90  Wall  St.,  New  York,   president 

Silver  Bow  County 

EAST  BUTTE  (Butte)  Novembe pper  out- 
put 1,648,000  lh.  In  October  1,650,000  lb  Cop 
per  production  for  11  months.   17,101,540  lh. 

BUTTE  &  SUPERIOR  (Butte)  Mined  in  No- 
vember "~.I,::12  tons  of  ore  and  milled  fni.ssn  tons. 
producing  14,300  tons  of  concentrates,  assaying 
"..:-,  in  zinc.  Recovery  was  93.7%.  Estimated 
amount  of  zinc  in  concentrates  was  15,158,000  It' 
No.  3  Shaft  will  be  made  ready  for  operation  as 
soon  as  machinery  arrives  and  is  installed  About 
500  ft.  more  work  required  to  complete  No.  2 
shaft. 

ANACONDA       (Butte)     November      production 

25,500,000    Hi.    copper    as    against    ::i." .mm    II.  ; 

decline  chiefly  due  to  severe  cold  spell  early  in 
November:  total  copper  production  for  11  months 
is  about  307.900.000  lb.  Company  is  defendant 
in  suit  brought  tiy  .lames  A.  Murray,  who  is  en 
deavoring  to  establish  title  to  the  Iduna  claim  in 
the  Kemper  Addition  to  the  City  of  Butic      Manj 

mines  closed  two  shifts  Die  9,  owing  to  shortage 
of  railroad  ears. 

NEVADA 

Elko   County 

LONG     HIKE     (Jarbidge)-  E.     A.     Austin    has 

taken  charge  of  this  group,  reported  under  option 

through    San    Franciscans    to    the    Guggenheims. 

Development  reported  to  be  highly  satisfactory. 

Esmeralda  County 
RED    HILL    FLORENCE     MINING     CO.      (Gold- 

fleld) — Recently  organized  to  merge  and  rehabili- 
tate the  Red  Hill  and  Florence- American  com- 
panies. Capitalization  2. aim. linn  shares,  assess- 
able.    Adjoins  Florence  on  the  south. 

FLORENCE  (Coldfiel.lt- As  a  result  of 
friendly  suit  instituted  by  local  creditor,  Super- 
intendent Clapp  was  appointed  receive] 
dent  Parker  now  in  the  East  perfecting  plans  for 
refinancing.  Future  plans  include  sinking  main 
shaft  to  shale  with  lateral  development  al  thai 
horizon. 

Lyon   County 

BLl'ESTONE  MINING  AND  SMELTING  (Ma- 
son)— This  Delaniar  property  being  reopened  A 
1.200-ft  tramway  and  2-mi  broad  gage  spur  will 
connect  mine  with  the  Copper  Belt  It  It. 

Nye  County 
TONOPAH  ORE  PRODUCTION   for  weeli  ended 
Dec.   2  was  9,747  tons,   val 1   at    (191,386,   com- 
pared wtih   10,442   for  week   previous      P 

were:  Tonopah  Belmont,  2.9  17  tons  :  'I' 
tension,  2,380;  Tonopah    M Jim   But- 
ler.   1,150;    West    End.    512;    Rescue   El 
Halifax,    161;   McNamara,    54;    North    S 
miscellaneous.    211   tons 

CASH  BOY'   (Tonopah)— As  result  of  sinking  in 
shaft  of  neighboring  property,   water 
in    winze    from    lower    level :    development    to    be 
resumed   there. 

LOUISIANA  CONSOLIDATED  (Tonopah  and 
120  Broadway.  New  York)— Has  acquired  the  old 
Tybo  lead  and  zinc  mine  neat  R 
erable  ore  between  3 on  and  I""  levels  Shaft  to 
be  sunk  400  ft.  Will  install  transmission  line, 
electric  hoist,  compressor  and  drills  Walter  E. 
Trent,  president. 

TEXAS 

SULPHUR  operations  re  regarded  as  a 
possible  outcome  of  the  recent  visit  to  Big  1HI 
Matagorda,  by  leading  stockholders  of  the  Gulf 
Sulphur  Co    and  other  interests. 


UTAH 
Beaver  County 
WHITE  I  RYSTA1  ■    I.M 

for  st 

>v  n  LOPE      STAR      i  Mih 

a  owlni 

Juab   County 

dog   in   at    l 

TinUc   st  u 

PLUTUS    I  Eureka)     At   meet 
-    Wallet    Pitch 

d<  in.  i    u  iii'  ii. 
i  u,,t,,, i  ,,t   plums  acquit 

Pi "i  I    . 

[RO        BLOSSOM     (Silver     tin)     Copper     ore 
heing  developed  on   1,200  level  ol   north  workings 

and   sinking    t, 1,:; pri 

SOUth     shaft     on      1.71111     is      ,p,., 

from   being   directly   under   north 

When    underneath 

'l'  ||'  "   to   conned       itth      on    I  . 

i"    doni    I-,   i'  ,,,,.. 

Salt  Lake  County 
HAULAGE  CONDITIONS   rrom    Vita    and   Little 

1  i  ttonw I   have   Improved   slnct    recent 

on    hauling    bj    means   "t    bob    sleds   is   possible 

I w  "a.  and    ihipmi  c  imp  wilt 

bi    Hoe  h  wL.it    i, ,,s   bei  ■ 

"Hi    Oel     t.     'I'he   Soutl     M. 
tonnage    accumulated 
n. int.   and   lessees  ..t   th  a   have  ore 

ready         The      Mi.  In:'  ...    It.. I,.      AIM.,,, 
''  .1     hair     ai, '.in. Ill  mi. I 

ALBION     (Alta)     Drift     from     Qulncy     mi, oel 

level  continues  re      Material  running  ".  to  7'. 

ii  oner  being  saved, 

oilio     COPPER      (Bingham)       Time wed 

stockholders  fbi   depositing  stock  with  Si   a  Bhare 

for    reorganization    ,\ ^     I'  ■,•      l  , 

Ttust    Co.,   depositary,   2".    Broad   st  .    s 

MICHIGAN   I   I  All     i  uu]     C panj     has    fol- 

lowi  a  ".,■  for   tan  tt    from  Lavlnla  mm 
per    Prince   tunnel.      Ore    up    P.   8   ft.    thick,   carry- 
ing silver,  lead  ami  cupper  opened  in  latter  tunnel 
lasses    also    mining    ore 

EMMA   COPPER    (Alta)     Ct ait    rrom 

level  .a  the  shaft  below  Baj   City  tunnel 

P.    have   cut    ore  carrying   lead   and   silvet 

cut    being   rim    for   ore    cot    In    ,h  me. ml    anil    noli 

lias  put  reached  point  where -ore  i-  expected 

WOODLAWN    (Salt   Lake)      IV  , 
tonwood  Canon   installing  electric  hoist 

Buildings    completed    and   supplies    laid 
in  for  winter      Power   i"  lie  taken   from   I 
sion    line,    running   to   Alta    Tunnel    an, I    I 
tation   Co.      W.   J.    Lawrence,   manager 

UTAH     METAL     AND    TUNNEL     (Bingham) 
Mill   being   Increased  from   225   I. 
ions.      Expected    to    be    read      b;     t    '      i       Nev. 
in"  ton    flotation    plant     buill     to    tn  il    tailings 
from  other  mill— operating,  and 
dally.     Report  tor  nine  months  ended  Oct    I  -leu. 

gross    vali f    ore    mined.    $1.2li2.7."i2  :    othir    re 

ceipts,   (37,161  :   total   Incon f   (1,299,91 

penses  were    (732,167,   leaving  operating  pr,.tit   ol 
s-ii7.7:;7.     Hi.  i  li  .  ,1  ol  (342,472      i     paid  Aug    15 

WASATCH       MINKS        (Alt.,)         New 
drain  ge   and  operating  tut  00   ft.,   500 

tt     being    in    solid    rock  opencut 

work      Pro  Ing  made 

.....  i 

slopes,  and  develop  propertj  at  depth.  Large 
belt  driven  compressor  recently  installed  working 
well,  and  furnishing  ample  power.  I 
furnishes  air  to  a  number  of  Alta  mines  Com- 
pany's Flagstaff  tunnel  workings  or  700  level 
tended. 

Summit  County 
i  OMSTOCK  CALIFORNIA      IPark     i    I 
si.s  at   property  in  Thaynes  Cafion  making  regu 
tar  shipments. 

ONE    (Park    Citj  .  e.l    an, I 

no    further    water   trout, les   anticipated 
Dunyon,  superintendent. 
THREE    KINGS    (Park   City)     Winze    ■ 

t,  red.     in  brownish  shaly  limestone    .t   I 

winze.     Drifting  t..  southwest   to   i      started  here 

Tooele   County 
COPPEROPOLIS     (W.     '  Fifty-ton     ship 

incut   of    1" 

gold  made  from  this  proi 
tlon.    Controlled  bv  the  Bamberg. 
city. 

WASHINGTON 
Stevens   County 
m  M.NI'SITE    deposits    rep  irted 

Valley,     near     the     p.wp 
farm    and    tile    old    U.     S 

IV    COPPER    (I 
started    Dec.     1    toward    No      1    vein    fr 
level;  shaft   now  550  ft    deep      I     K.   Armstrong. 
manager. 

LOON    LAKE-BLUE    BIRD    COPPER    MINING 
.    I.akei      New    incorporation    li 
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-•mi -it.  level  whi  n  ng  cut 
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REAM8BOTTOM  EDWABDS   i  I. aims   In  Lang- 
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i, ui  priiiciii.il  valu 

NATIONAL     MIMs 
King    Edward,    now    uinl   I 
sunk  to  the  eoni. ui  at  depth  "t    1,170  ft      I 
cutting    started    in     the 
contact 

HARGRAVES  (Cobaltl     '  ompri 
di  iiaken    b)    Ton 

control :    d 

McINTYRE     (P 

on    which    the    M  t    Jupiter 
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Metal  Markets 


NEW  YORK— Dec.   13,   1916. 

The  markets  had  already  become  dull  previous 
to  Dec.  12.  Lead  was  holding  strong,  but  spelter 
was  becoming  increasingly  weak.  The  German 
peace  proposals  on  Dee.  12.  and  the  accompanying 
slump  in  the  stock  market,  produced  a  general 
shock  which  was  felt  in  the  metal   business. 

Copper,  Tin,  Lead  and  Zinc 

Copper1— Very    little    business    was    reported    by 
producers,  barring  a   few   sales  of  round  lots   for 
delivery  in  the  second  half  o: 
howev 
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nain  uncovered  and  take  their  chances  were  better 
assured  of  their  position. 

The  action  of  the  British  government,  Dec.  8, 
in  taking  complete  control  of  the  copper  business 
in  Great  Britain  is  discussed  in  our  editorial 
pages  On  Dec.  11  we  had  news  that  business 
had  ceased  on  the  London  Metal  Exchange.  The 
continuance  of  quotations,  which  are  cabled  over, 
has  been  rather  mystifying  in  view  of  the  other 
news.  A  possible  explanation  is  that  they  are 
only  nominal  prices,  but  as  to  this  we  have  not 
yet  any  exact  information. 

Copper  Sheets — Base  price  for  copper  sheets 
remains  at  42c.  for  hot  rolled  and  43  for  cold 
rolled,  as  reported  last  week.  Wire  is  on  a  base 
of   37c,  f.o.b.  mill. 

Tin — This  market  was  quiet  and  inclined  to  be  a 
little  weaker.  At  the  beginning  of  the  week  spot 
was  43%c„  and  futures.  54c. ;  at  the  close,  the 
quotations  were  427/8   and  42c,  respectively. 

Lead — This  market  passed  chiefly  into  the  hands 
of  speculators  and  dealers,  producers  being  gener- 
ally sold  out  for  near-by  supplies.  Prices  varied 
according  to  delivery  offered,  whether  December. 
January  or  February.  The  volume  of  transactions 
during  the  week  was  manifestly  small  in  view  of 
the  slight  participation  by  the  producers.  There 
were  some  large  inquiries  in  the  market  from  the 
Orient  and  some  smaller  ones  from  South  America. 
An  interesting  question  is  how  much  lead  is  in 
the  hands  of  speculators.  That  there  is  a  specu- 
lative position  is  rather  indicated  by  the  behavior 
of  the  market  on  Dec.  12,  when  it  became  de- 
cidedly unsettled,  with  sellers  at  7%c,  whereas 
8c.  had  previously  been  asked.  The  same  con- 
dition prevailed  on  Dec.    13. 

Spelter— The  weakness  in  this  metal  continued, 
prices  sliding  off  from  day  to  day  on  free  offerings 
to  sell.  Buyers  were  apathetic  throughout.  A 
few  who  had  been  showing  some  interest  changed 
their  minds  on  Dec.  12.  First  hands  were  more 
desirous  of  selling  spelter  than  they  had  been  in 
Ho-  previous  week,  bit  although  there  was  a 
decided  increase  of  bearishness,  no  sellers  became 
aggressive.  At  the  close  of  the  week,  December 
and  first-quarter  spelter  was  freely  offered  at  lie, 
no   difference   as   to  delivery. 

Zinc  Sheets— The  price  of  zinc  sheets  remains 
based  on  S21  per  100  lb.,  f.o.b.  Peru,  III.,  less 
8%  discount,  as  reported  last  week 

Other  Metals 

..Quicksilver — Unchanged  at  $80,   market 

San  Francisco   reports  by  telegraph    $78,   demand 

fair. 

Antimony — Market  steady  at  1  l1 , 'o  1  P-r  .  with 
fair  business.  January-February  shipment  from 
China  quoted  at  13@131/4c  c.i.f..  New  York,  duty- 
unpaid. 

Nickel — The  price  of  nickel  remains  unchanged 
i!  L5@50c.  per  lb.,  electrolytic  commanding  a 
premium   of  5c.   per  lb. 

Aluminum — Quotations  are  at  64@65c.  per  lb. 
tor   No.    1   ingots  at  New  York. 

Gold,  Silver  and  Platinum 

NEW  YORK— Dec.  6 

Gold — Metal   to  -the   amount  of   $11,300,000  has 

been    imported    from    Canada    and    deposited    in 

assay    office   tor  account    ol    t     1'.    Morgan   &   Co. 

This    makes    a    total    imported  "from    all    sources 


since  January  $559,300,000.  The  stock  of  gold 
coin  and  bullion  in  this  country  on  Nov.  1,  ac- 
cording to  the  report  of  the  Secretary  of  the 
Treasury,  was  $2,700,136,970.  an  increase  of  $714,- 
597,804  in  sixteen  months,  and  that  the  deposits 
in  national  banks  Sept.  12,  the  date  of  the  last 
bank  call,  were  $11,362,341,000.  " 
gold   is   the   largest   that 

Silver— Owing  to  limited  offerings  in  the  I Ion 

market,  and  the  large  mintage  requirements  siher 
is  showing  an  advancing  tendency.  11. •cut  Eng- 
lish advices  by  letter  are  to  the  effect  that  the 
India  government  finding  difficulty  in  procuring 
silver  on  reasonable  terms  has  planned  to  issue 
a  very  large  sum  in  rupee  paper. 

Platinum— Market  declined  further,  round  lots 
being  sold  at  $S5  per  oz.  previous  to  Dec.  12. 
It  is  rather  doubtful  if  that  price  could  have  been 
realized  subsequently. 

Palladium — Quoted   at   $70    per   oz. 

Zinc  and  Lead  Ore  Markets 

Platteville.  Wis..  Dec.  9 — Quotations  for  the 
district  according  to  the  following  prices :  Base 
price  per  2,000-lb.  ton  for  material  assaying 
60%  zinc  was  $105(fi  97  for  premium,  ore,  down 
to  $95  for  medium  grades.  Base  price  per  2,000- 
lb  ton  for  material  assaying  80%  lead  was  $90. 
Shipments  for  the  week  ended  Dec.  9  were  :  3,300 
tons  of  zinc  ore,  183  tons  of  lead  ore,  and  770 
tons  of  sulphur  ore.  For  the  year  to  date  the 
figures  are:  125,417  tons  of  zinc  ore,  4,371  tons 
of  lead  ore,  and  30,423  tons  of  sulphur  ore. 
Shipped  during  the  week  to  separating  plants, 
4,169  tons  of  zinc  ore. 

Joplin,  Mo.,  Dec.  9 — Price  quotations  per  2,000 
lb.  :  Blende,  high,  $102.35 ;  60%  zinc,  premium 
ore,  $100;  medium,  $95 Co  80  ;  low,  $85;  calamine 
per  ton  40%  zinc,  $62.50@55.  Average  selling 
price,   all  grades   of  zinc,   $91.40   per   ton. 

Lead,  high  price,  $100  ;  base.  $9Sfff  95  :  Average 
selling  price,  all  grades   of   lead.   $87.84  per  ton. 

Shipments  of  the  week:  Blende,  8,931  tons; 
calamine,  726  tons;  lead,  1.766  tons.  Value,  all 
ore   the  week.   $1,037,830;   49    weeks,    $35,766,610. 

Purchase  of  one  carload  of  lead  by  the  Empire 
Zinc  Co.  sent  the  base  price  up  to  $98  for  ore 
grading  80%  metal  content. 

Sellers  of  zinc  undertook  to  advance  the  market 
to  $110  base  this  week,  but  nearly  half  the  sup- 
port was  removed  by  the  light  demand,  the  large 
shipment  being  a  reflex  of  last  week's  heavy 
purchases.  Indications  tonight  are  for  a  stronger 
demand  around  $95<H100  base  prices.  The  re- 
striction of  output  from  lack  of  electric  power  was 
assumed  by  sellers  sufficient  grounds  for  a  higher 
ore  price,  but  it  went  down  instead  of  up.  The 
electric  power  company  is  installing  an  additional 
steam  auxiliary  plant,  but  there  is  little  prospect 
or  its  completion  before  Feb.  1.  In  the  mem- 
time  low  water  has  reduced  power  current  to  a 
minimum  and  the  breaking  of  the  steam  turbines 
has  crippled  the  present  auxiliary  plant  until  a 
new  equipment   can  be  installed. 


Other  Ores 


bars.  Buyers  of  sheet  are  also  embarrased. 
Prices  seem  to  be  advancing,  and  five  cents 
per  pound  seems  to  be  the  minimum  for  No.  28 
black,  while  galvanized  is  selling  freely  at  from 
$6.50  to  $7.10.  Some  of  the  sheet-bar  buyers 
charge  that  the  shortage  of  that  material  is  due 
largely  to  the  use  of  a  large  tonnage  for  manu- 
facturing shells. 

The  South  seems  to  have  been  cleaned  up  rather 
completely  on  early  iron  and  this  fact  has  reduced 
the  selling  for  export,  though  the  inquiries  from 
that  direction  are  as  heavy  as  ever.  The  opinion 
is  voiced  in  the  trade  that  foreign  buyers  will 
now  begin  to  draw  more  heavily  upon  Virginia 
and  northern  districts  where  more  metal  for  near- 
by shipments  is  available. 

The  shortage  of  cars  for  all  services  continues 
and  is  a  factor  of  considerable  importance  in 
the  iron  industry  as  well  as  all  other  industrial  ac- 


SILVER  AND  STERLING  EXCHANGE 


Tungsten  Ore — Market  continues  active  at  $18 
per  unit.  Largest  producer  in  this  country  re- 
ported to  have  advanced  its  price  to  $20  per  Unit. 
Europe  continues  to  take  ferro-tungsten  winch  is 
quoted  at   $2.50  per  lb.   tungsten  contained. 

Iron  Trade  Review 

NEW    YORK— Dec.    13 

The  November  pig-iron  production  did  not  come 
up  to  the  remarkable  rate  of  October  The  total 
was  3.311.811  tons,  or  no.:::' 1  tons  ;,  day  against 
3.508  8-19  tons  in  the  31  d,i>s  ot  October  or  113  - 
189  tons  per  day.  This  record,  however,  exceeds 
that  of  any  other  month  of  the  year  aside  from 
October. 

It  seems  improbable  that  any  relief  of  pig-iron 
stringency  is  to  be  expected  from  increased  out- 
put. On  the  other  hand,  several  furnaces  have 
been  blown  out  after  long  and  hard  campaigns 
and  it  is  probable  that  others  will  follow.  On 
Dec.  1.  there  were  322  furnaces  in  blast,  with 
capacity  of  108,127  tons  a  day.  against  :;_'5  fur- 
naces Nov.  1,  producing  at  the  rate  of  109,022  tons 
per  day. 

Taken  as  a  whole,  the  pig-iron  market  is  not 
quite  so  feverish  as  it  was  a  week  or  two  ago, 
but  there  is  no  great  slackening  of  demand  and 
prices  hold  or  continue  to  advance.  Some  buy- 
ers are  holding  off.  however,  even  in  view  of  the 
prospect  for   increased  prices   later. 

The  scarcity  of  semi-finished  material,  par- 
ticularly sheet  bars,  is  becoming  serious.  Many 
sheet  mills  are  compelled  to  shut  down  for  a  day 
or  two  every  week  on  account  of  inability  to  obtain 
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New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 

DAILY  PRICES  OF  METALS  IN  NEW  YORK 
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♦Nominal. 

The  above  quotations  .are  our  appraisal  of  the 
average  of  the  major  market  based  on  sales  as  made 
and  reported  by  producers  and  agencies:  and  repre- 
sent to  the  best  of  our  judgment  the  prevailing  values 
of  the  metals  for  the  deliveries  constituting  the 
major  markets,  reduced  to  basis  of  New  York,  cash, 
except  where  St.  Louis  is  the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars.  Electrolytic  copper  is  commonly 
sold  on  "regular  terms"  (r.t.),  including  freight  to  the 
buyer's  works  and  is  subject  to  a  discount  for  cash. 
The  difference  between  the  price  delivered  and  the 
New  York  cash  equivalent  is  at  present  about  0.25c. 
on  domestic  business.  The  price  of  electrolytic 
cathodes  is  C.05  to  0. 10c.  below  that  of  electiolytic. 
Quotations  for  spelter  are  for  ordinary  Prime  Western 
brands.  We  quote  New  York  price  at  17c.  per  100  lb. 
above  St.  Louis. 

Some  current  freight  rates  on  metals  per  100  lb, 
are:  St.  Louis-New  York  17c.;  St.  Louis-Chicago, 
6.3c;  St.  Louis-Pittsburgh,   13.1  cents. 
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58 
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The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb.  For  convenience 
in  comparison  of  London  prices,  in  pounds  sterl- 
ing per  2,240  lb.,  with  American  prices  in  cents 
per  pound  the  following  approximate  ratios  are  given, 
reckoning  exchanse  at  4  80.  £15  =  3.21c:  £20  = 
4.29c;  £30  =  6.43c;  £40  =  8.57c;  £60  =  12  85c 
Variations,  £1    =  0.21  §  cents. 
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.stuck  to  move  thin    product! 

PITTSBURGH— Dec.    12 
Tlie   transportation   situation    Is   the   centei 
Interest    In   the   Iron   and    iteel    1  -  idi       1 i  erj  thing 
else    being    Bubsidla  1  j        Germany ' .    pi  01 
peace    is    considered    Inti  1  1  11  relj    .1" 

ii  cldent.     Car   shortage  .   have 

I tounced,   and   finished   material    la 

Ing  .it  nulls  .11  npld  rate      At   the  Horn. 

si.., id    steel    Works    there    Is    abou 


Mill    K    ill   ill   m  i,)SS 


Of    it    mil., I 


vorks  tin 


stocked,    chicll 


Tin 


id    t  lu- 


ll. 11! 


plates. 

such  stocks,    1 

mills  having  to 

tin    more.      The 

another    point, 

already  short  of 

tion   this   month.     Transpoi 

practically  certain  to  grow 

weather,    the    Brst     ol     the 

tonight.     The  Pennsylvania 

embargoed    all    freight,    ex 

destined    to    move    through 

west,      The    Erie    it  1;     has 

against   the  Pittsburgh   &    I, 

is   in    fair   shape    except    as 

tlie  coke  region. 

The  Steel  Corporation's  r. 
her  in  unfilled  tonnage.  1,401 
chiefly  by  tin 


ly  as  last  Sip 
iraers.  At 
Important, 

...  sin, ill  shape  ind 
it,,    ,..,i  1 1 

ill  sunn  he  reached, 

cause  ii.. : 

may  be  forced  at 
.  as  blast  furnaces  are 
id  have  lust  some  produc 


bulk   of   the 


she 


Id     lilipl 


Him 

real  winter 


declared  an  embargo 
ke   Erie,  which   It  lelf 

to    some    divisions    in 

cord  gain  in   Novem 

,JS2   tuns,   .... 

ences :  placing  "t  the 
ate  contracts   tor   the 

of  tubular  goods  at 
rates,  heavy  buying 
hip  plates,  buying  of 

it  shell  steel  for  the 
itlvely     little    of     this 

th,  .mil  a  mil in  gain 
a  loss,  is  to  be 


tendency    but 

miteii  stage  as 

ss   biisin 
■    of    si..  1     foi 
•es   the    price, 
sharply    in    the 


first  half  of  1917 
almost  double  the  shipping  rat© 
of  car  material,  orders  for  ihlp  1 
rails  for  WIS  and  buying  ..t  sb 
second  half  of  1917.  Relatlvel 
business  continues  this  month,  a 
in  unfilled  tonnage,  possibly  even 
expected   for   December. 

Steel  prices,  show  .1  hardenlrj 
have  progressed  farther  into  the  i 
the  mills  are  accepting  less  and 
open  contracts,  while  in  tlie  0 
specific  jobs  the  delivery  innut 
Railroad  spikes  have  advanced 
past  fortnight,  from  2.65c  to  ::  10c.  HI 
are  up  $5  a  ton  to  4.50c,  minimum,  with  5c. 
obtained  on  several  prompt  lots,  while  galvanized 
are  up  to  6.25@6.50c. 

Pis  Iron — The  rapid  pare  of  price  advancing 
has  halted  somewhat  in  the  past  week.  About 
three  weeks  ago  an  excited  buyer  paid  $30,  val- 
ley, for  a  large  block  of  basic  fur  second  half, 
when  sales  had  been  made  shortly  before  at  $25 
for  first  half  and  $30  was  then  regarded  by 
sellers  as  the  established  market,  hut  in  the  past 
week  a  conservative  buyer  1ms  been  able  to 
pick  up  111, mill  tuns  ,il  ,1  shade  under  $30,  valley, 
some  of  it  being  at  $-'».  Bessemer,  however,  has 
sold  in  some  instances  at  $36,  though  $35  has  noi 
entirely  disappeared.  Foundry  is  Btrong,  sales  being 
often  made  at  $31,  while  $30  is  rather  unusual 
and  $32  is  claimed  to  hay.-  been  dune.  We  quote: 
Bessemer,  $35@37;  basic.  $30;  foundry  and 
malleable,  $30@32  ;  forge.  $2!l'n  30,  f.n.b.  valley 
furnaces,   95c.    higher   delivered    Pittsburgh. 

Steel—  Ordinary    soft-steel    billets    can 
for  export  at  $.".,  Pittsburgh,  but   hardly  at   $60. 
It  is  claimed  there  are  only  limited  offerings  even 
at  $60.     Prompt  sheet   bins  have  brought  $60@6Z 
but  there  is  no  market  for  forward  and 
will  have  to  depend  on  tonnages  due  them  mi  long 
term    contracts.       Rods    are    $65@75    foi 
$85@90   for   carbon. 

Coke 

Connellsville- After  softening   to   $7  50 
Slbly   S7.2a  the   middle  of   last    week   spot    furnace 
coke   stiffened    and   brought    ss   ,„,    Saturday,   While 
yesterday  and  today  sales  could  readily    be  made 
at  $8  and  $8.2.-.   was  obtained  ill   several    il 
with   $8.50   reported  a     dom 

better  last    week   than   for   tWO   weeks  |n 

are    poor    this    week    and    still    higher    prices    are 

expected  before  the  end  of  the  week     An  Inquiry 

foi     about     in. iiini     tons     a     month    during     1917 

appeared   this   morning,   tint    selli 

about   quoting      Some   at 

to  $4.50   for   first    half   and    abo 

half.      Foundry    coke    is    unchanged       We    quote: 

Spot    furn 

foundry.    $9@10;  "■    lR,r    net 

ton  at  ovi  M 

•'('.ir  supply  started  off  bravely  this 
hi  S0< .  distribution,  but  dropped  to 
both    Tuesday    and    yest'  that    tin- 

average  for  the  week  will  not  be  up  to 


Ferroalloys 


Ferromanganese — The     market     Is     firmer     a 
somewhat    more    actii  i,    I  lv   bringl 

$165       Contract    remains    at    SIM     for    Imported 
and   $16.->    for    domestic. 
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Mining  Companies — United  States 


Acacia,  g 
Ahnieek,  c. 
Alaska  Mexican,  g — 
Alaska  Treadwell,  g 
Alaska  United,  g 
Allouez,  c. . . 
Am.  Sm.  &  Rcf.,  com 
Am.  Sm.  &  Rcf  .  pi. 
Am   Smelters,  pi"   A 
Am.  Smelters,  i >1    B 
Am.  Zinc.  Lead  &  Sm 
Anaconda,  c 
Argonaut,  g. . . . 
Arizona  Copper,  com. 
Arizona  Copper   "A,"   pf 

Arizona  Copper,  pf 

Baltic,  •■ 
Barnes-Kimj.  c 

Hin-ham  N.  H.,  c 

Bonanza  Dev.,  g 

Brunswick,  g..  . 
Bunker  Hill  Con  ,  g. . . , 
Bunker  Hill  &  Sul„  Is 
Butte-Alex  Scott,  c.  .  .  . 
Butte-Ballaklava,  c 
Butte  &  Superior,  z .  . 
'.  aledonia.  1m* 
Calumet  &  Arizona,  c. 
lalumel  &  Becla,  c. . 

Camp  Bird,  g.s 

Cardiff,  l.z... 
Centen'1-Eur  .  l.s.g.e 

Center  Creek,  l.z 

( 'hampion,  e 

Cliief  Consolidated,  s.g 

Chino,  c 

Cliff,  g.  . 

Cliff,  g. 

Colo.  Gold  Dredging.. 

Colorado,  l.s.g.. 

Commercial  Gold   . 

Cons.  Inter.  Callahan  1. 

Continental,  z.l 

Copper  Range,  c 

<  Treason  Con 

Daly  West,  s.l 

Doctor  Jackpot,  g 

Doe  Run,  1 

Eagle  &  Blue  Bell,  g.s.l 

Elkton  Con  ,  g 
El  Paso,  g 
Ernestine,  g  s 
Fed.  M.  &  S„  com... 
Fed.  M.  &  8  .  pf 

Florence,  g 

Fremont  Con.,  g 

Frontier,  z . . . 
Gemini-Key'ne,  l.g.s. . . 
General  Dev. 
Gold  Chain,  g... 

Gold  Dollar  Con 

Gold  King  Con.,  g 

Golden  Cycle,  g   

Golden  Star,  g 

G.ildfield  Con.,  g 

Good  Springs  Anchor,  s 
Grand  Central,  g 

Granite,  g 

Hazel,  g. .    . 

Heela,  l.s 

Hercules,  l.s 

Hoinestake,  g 

Horn  Silver,  l.s.z 

Inspiration,  c 
Inter'l  Nickel,  com.  . .  . 
Inter'l  Nickel,  pfd 
Iowa,  g.s.l 
Iowa-Tiger,  g.s 
Iron  Blossom,  s  1  g 

lion  Silver,  s.l.g 

Jamison,  g 

Jerry  Johnson,  g 

Jim  Butler-Toncpah,  g 

Judge  M.  &  S,  s.l 

Jumbo  Extension,  g   . . 

Kendall,  g 

Kennecott  Cop.,  c 

Kennedy,  g 

Klar  Piquette,  z.l.  .  . 

Knob  Hill,  g 

Liberty  Bell,  g 

Little  Bell,  l.s.    . 

Magma,  c 

Mammoth,  g  s.c  .  . 
Mary  McKinney,  g. 
May  Day,  g.s.l.. 
Mexican,  g.s 

Miami,  c 

Modoc,  g.s 

Mohawk,  c 

Monarch-Mad'a,  g.s.l.. 
Montana-Tonop  .  B.g. 

Mountain,  c 

National,  g 

National  Lead,  com.  .  . 

National  Lead,  pf 

Nevada  Con.,  c 

New  Idria,  q 

North  Butte,  c 

North  Star,  g 

Old  Dominion,  (holding) 
Did  DomiM'M,  M.  A-Sm 


Colo 

Mich.. 

Ala« 

Alas 
Alas 
Mich 

a.  s 

U.  S. 

u.  s. 

I     s 

u.  s 

Mont 
Calif. 


Ariz .... 
Aii/    . 
Mich . 
Mont. 
I  tan 

Colo    . 

Calif... 

Calif... 

Ida . . 

Mont. 

Mont. 

Mont. 

Ida.. 

An/. 

Mich.. 

Colo 

1'tah..  . 

Utah... 

Mo.. 

Mich.. 

Utah.. 

New  Me 

Utah 

Alas.  . 

Colo.. 

Utah. . . 

Ore...  ' 

Ida.. 

Mo.. 

Mich.. 

Colo.  . 

Utah... 

Colo.. 


Mo 

Utah. . 

Colo.. 

Colo.. 

N.M.. 

Idaho 

Idaho. 

Nev... 

Calif. 

Wis.. 

Utah. 

U.  S. 

Utah  . 

Colo.  . 

Colo.. 

Colo.. 

Ariz.. . 

Nev.. . 

Nev. . . 

Utah.. 

Colo.. 

Cal... 

Idaho. 

Idaho. 

S.  D.. 

Utah.. 

Ariz.. 

0".  S. 

U.  S. 

Colo.. 

Colo.. 

Utah.. 

Colo. . 

Cal... 

Colo.. 

Nev.., 

Utah.. 

Xev. . . 

Mont. 

Alas 

Cal.. 

Wis. . 

Wash . 

Colo.. 

I   tail 

Ariz... 

Utah.. 

Colo 

I    T :,  I , 

Nev..  . 
Ariz.. . 
Colo. . 
Mich.. 
Colo. . 
Nev... 
Cal.. 
Net . 
\.  5  . 
N.  Y.. 
Nev. 
Cal.. 
Mont. 
Cal .  . 


Issued 


1.438.989 
200,000 
180,000 
200.0011 
180,200 
I  00.1)00 
501,080 
500,001) 
166,498 
300,000 
228,120 

2,331.250 
200.000 

1.519.896 
160.000 

1,266.120 
100,000 
400,000 
228.689 
300,0110 
395,287 
200,000 
327,000 
79,311 
250,000 
290.197 

2,605,000 
641,602 
100,000 

1,100.051 
500,000 
100,000 
100.000 
100.000 
880.676 
869,980 
300,000 
100,000 
100.000 

1,000,0011 

1.666,0011 
464.990 
22,000 
394,001 

1,220,000 
180.000 

1,000,000 
65.749 
893.146 

.'.  mil  nun 
490.000 
300,000 
60,000 
120,000 

1.050.000 

200,000 

1,250 

5,000 

120.000 

1,000.000 

2,500.1100 

1. 000. 000 

1.500.000 
400,000 

3,559.148 
550,000 
500,000 

1,650.000 
900.000 

1. 000. 000 

1,000,000 
251,160 
400,000 

1.181,967 

1,673,384 
89.126 

1,666.667 
3,000 

1,000.000 
500,000 
390.000 

2,500,000 

1. 718.021 
480,000 

1.550.000 

-.00.000 
2.780,583 
100.000 
20,000 
1,000.000 
133.551 
300,000 
240,000 
400.000 
1,309.252 
800.000 
201,600 
747.114 
500.000 
100.000 

I  100,1 

921,865 
250,000 
750,000 
206,554 
243,676 

1.999,457 
100,000 
430,000 
250.000 
293,353 
162.000 


Total 


$  122,1 
5,750,1 
3,507.: 

15,785,1 

2,045,; 

800.1 

31,337,1 

57,431,: 

11.683. 

17.010, 

1,108, 

115.891, 

1,760, 

18,470, 


876,( 

18,326,; 

1,054,1 

I25,( 

13,196,} 

1,716,: 

26,949,' 

134,250,1 

10,917,1 

375,000 

4,150,000 

595,000 

17.32C.O00 


il.i 

Oct. 

Apr. 

Nov. 

Sept. 

July 

Apr. 


Sept 

Nov. 

Sept 
Sept 

Jul. 
Sept. 

Julv 
No.-. 


210 

775, 
2,570, 

230. 
4,649, 

583, 
17.729, 
3.916, 
6.606, 


3,550,969 

491,230 
3.579,460 
1.707.545 

150,000 
2,708,750 
12,936, 

840. 

258, 


28,999. 

108. 

1,653, 

286 

971, 

5,155, 

12,600, 

40,687 

5,682, 

6,184,1 

33,451,' 

5,882.1 

270,1 

25,1 

2,850, ( 

4,950,1 

386,1 

187.: 

515,' 

1.470,1 

685.1 

1,555,1 

11,121,1 

1,831,1 

259, 

70, 


40, 

488, 
4.216, 
570, 
9,655 
32,632, 
24,474, 
2,130, 
13,567, 
4,962, 
9,813 
7.857 


May 
Oct. 
Deo. 


i  let. 
Sept. 

Dec. 


Apr. 
Sept. 
Apr. 
Apr. 
Oct. 
Sepl 

Apr 
Sept. 
Sept 


Dec 

Aug. 
Maj 

Dec 


I  i,-t. 

Sept. 

Sept. 


2  00 

0  075 

0  05 

0  20 

0  06 

0  02 

0  50 

10  50 

0  50 

6  25 

0  03 

2  00 

20  00 

0  17 

0  25 

1  00 
0  15 


2  25 
0   10 

0  01 

1  00 
0  03 

0  00 

1  50 

1  00 

2  50 
o  III 
0  15 
0  01 
0  76 
o  o. 
0  02 
0    10 

0  10 

1  50 

1  00 
0   10 

0  02 

2  00 
5  00 

1  50 
0  03 
0  00' 
0  01' 
0  02 
0  05 
0  10 
0  01 
0  04 
0  01 
0  01 
0.  15 
0  30 
0   65 

0  05 
2.00 

1  50 
I    50 

0  00 

1  00 
0.  10 
0  10 
0  01 
0  01 
0  10 
0  25 
0  05 
0  10 
1,50 
0  03 
0  50 

o  oo ; 

0  20 
0  05 
0  50 
0  05 
0,01 
0  02 

0  75 

1  50 
0  01 

10  00 
0  01 
0  10 
0  44 
0.  10 
1.00 
1.75 
1.00 
1.00 
0  75 
0.20 
3.00 

3  00 


Mining  Companies — United  States — (Continued) 


<  Iphir,  s.g 
1  'pol  oii 

I  In.Vllle     I  I.e.    g 


Phelps,  Dodge  &  Co 
Pioneer,  e 
Pittsburgh  Idaho,  I 

Pittsl ■  Silver  Peak 

Portland,  g 


Round  Mountain,  ■_• 
Seven  Troughs  Coal  , 
St.  Joseph.   I 


ck   \. 


Yak,  s.l 

kee  Con.,  -. 

>w  Aster,  j. 

ow  Pine,  I  : 
Yukon  Gold,  g 


Sioux  Con.,  s.I.j 

Skidoo,  g 

Snowstorm,  eg 

Socorro,  g 

Smith  Eureka, 

ii.l:,.  ,i  Cod  . 

wart,  -  I 

■tton's  I  ...I  , 

.V    Pllt 


\riz. 


Ie|> 


Tonopah  Belni 

Tonopah  Ext., 
-     opah  ..I  Ne 


M 


3.  s  .  I;  &  M 
ted  Verde,  c. 

I  tah,  a  1 

Utah,  e 

Utah  c,„i.,  c... 


g.s.l.. 

or  Con 

...  2.  g 
on  Min 


Utah 
Utah.. 

I  tah 
Cal... 
Ida   .  . 
N.  M. 
Calif. 
Cal.. 
Ida.. 
Colo. . 
Ida.. 
Ariz.. 
Tenn.... 
Colo.. 
\riz.. 
Nev.. 
Nev.. 
Nev 
Mich.... 

Mont..  .  . 
Utah..  . 
Wash. 
Ariz.. 
U.S..      .. 
I     8 

I    S.-Mex 
I    S.-Mex. 

Ariz 

Utah.    ,  . . 

Utah... 

Utah... 

Colo.. 

Utah. 

Colo..      . 

S.  D 

Colo.. 
Mich 

C 

Utah... 
Cal 

Nev.. 
Alas 


201.600 
898,978 
686.538 
96,150 
642,000 
229,850 

1.909,71  I 

1,500.000 
450.000 

5.0C0.000 
809.407 

2,790,000 

5.000. 000 

I, 000, coo 

1.500,000 

I  10,000 

1.577,179 

1.000.000 

1,000.000 

4,900 

1,266,591 

1.443,077 

1,409,466 

300.0001 

350,000 

1,250.000 

637,582 

745,389 

I, 1.000 

1,500,000 

377.342 

299,981 

178.394 

1,238.362 

I. ooo. ooo 

1,500.000 

1,499,792 

200,000 

310.000 

909,555 

1,500.000 

1,272.801 

1.000.000 

100.000 

2.500,000 

500,000 

1,000,000 

23,000 

5,083,025 

3.602,811 

351,115 

486,350 

300,000 

100,000 

1,624,490 

300,000 

1.1100,000 

250.000 

1,500.000 
500,000 

111,1100.00 

60.000 

1,000,000 
1,000,000 
100,000 
1,000,000 
5.500.000 


Total 

2.068,360 

80,907 

2,107,215 

14,487.275 

269.640 

7,871.839 

181,422 

87,500 

54.671,527 

2.041,526 

252,483 

771,200 

10,537.000 

325.000 

67,500 

22,987.500 

7,353,921 

500,000 

170,000 

190,846 

363,3651 

246,419' 

12.029,681 

900,000 

4.637,500 

14,335,885 

1.006,331 

872,097 

365,000 

1.192,103 

233.802 

722,870 

5,274,407 

2,012,314 

618,625 

1,125.000 

10.318.569 

5,206,250 

3,862.485 

2,528,648 

8,393,035 

1,591,747 

13,600,000 

1,450.000 

520,000 

495,000 

40,000 

3.749,000, 

246.504,807 

420,732,690 

7.679,024 

18,497.915 

39,997,0001 

281,860 

46,530.062 

9,825,000 

240,000 

207,500 

3,532.500 

649,466 

1.250,000 

9,120,000 

2,127,685 

167,500 

1.205.789 

1.793,008 

8.370.610 


Jan. 

Sepl 

Oct. 


Feb. 

Sept. 

Oct. 

Oct, 

Julv 

Oct. 

Oct. 

Feb 

Sept . 

Sept 

July 

Nov 

July 

Aug. 

Apr. 

Sept. 

Nov, 

Oct. 

i>ct 

Oct. 

July 

Oct. 

Oct. 

Sept. 

Ma\ 

Nov. 

Dec. 

Jan. 


Apr. 

June 

Oct. 

(let 

Oct. 

Oct. 

Dec. 

May 

Sept. 

Nov. 

Sept . 

Sept 


Dec. 

Sept. 
Sept. 
Dec. 


5  00 

0  01 

1  63 
0  02 
0  00 ; 
8  00' 
0.03 
0  04'. 
0  02 
0  03 

o  02; 

0  01 

4  00 

0  75 

0  10 

o  01  i 

0  50 

0  04 

0  02J 

0  75 

0  50 

1  25 
0  15 
0  10 
0  04 
0  01 
0.02 
0  05 
0  07 
0  25 
0  05 
0  04 
0.03 
0  38 
0  75 
0  24 
0  01 
0  121 
0  15 
0  15 

2  00 
0  10 
0  05 

0  01 
18  00 

2  23 

1  75 
1  00 

0  87'. 

1  50 
0  02 

3  00 
0  75 
0  04 
0  04 
0  06 
0  02'. 
0.02 

6  00 
0  07 
0  01 
0.05 
0  10 
0  07J 


Canadian.  Mexican  and  Central  American  Companies 


■hitlan,  g.s 

\nipai  ,i.  g  s 

Heave!    Con  ,  a 

Buffalo,  - 

-      adian  Goldfields,  g 
Chontalpan,  g.s.l.z 
Cobalt  Townsite,  s 


M.  &  S.  Co    Of  Can 


Mo 

B.C. 
Ont.. 
Out.. 
C. 
Mex. 
Ont.. 
Ont.. 
B.  C. 


El  (>i".  g 

Esperanz 
Granny, 


Kerr  Lake,  s 
La  Rose  Con.,  s 
LeRoiNo.  2,  g 
Lucky  Tiger  Com.,  g, 
McK.-Dar.  Sav.  s... 
MinesCo.  of  Am.  (new 
N.  Y  .v  Hond.  Ros.,g 

Nipissing.  s 

Pennies.  S.l.g 

Pinguico,  pf.,  s 
Right  of  Way  Mna  .  s. 
Rio  Plata,  s 

San  Rafael,  g.s 

San  Toy,  g.s 

Seneca-Superior 

Sorpresa,  g.s 

Stand'd  Silver-Lead. .  . 

Temiskaming,  s 

Tern.  *  Hud.  Bay,  s 

Trethewey,  s 

Wcttlaufcr-Lorraiii.  s. 


Mex.. 
Mex. 

Ont. . 
Mex.. 
B.C. 

Ont.. 
Ont.. 
Ont.. 
Ont.. 


50.000 

2,000.1)01) 

591.709 

2.000,000 

i. oiio.ooo 

600.000 

7.000 

45.000 

800.000 

337,100 

1,999,957 

400.000 

300.000 

1,147.500 

455,000 

149,985 

488,414 

1.000.000 

10,000 

I  20,000 

4,800,000 

600,000 

1.498.627 

120,000 

715,337 

2,247,692 

862,658 

200.000 

1.200,000 

80,000 

20.000 

1,685,500 

374,5 

2,400 

5,750,000 

478,884 

19,200 

2,000.000 

2,500,000 

7,761 

1.000,000 

1.416.590 


212,500 
2,060,883 

615,399 

649,912 
2,787,000 

290.000 
61,250 
1,042,259 
8,440,000 
2,949,626 
6,102,408 
1.000,000 
10,335,000 
8.947,260 
12,013,882 
6,875,259 
7,792,856 
12.044,400 

214,356 
2,003.520 
6,090,000 
6,570,000 
5.686,845 
1,566,450 
3,649,673 
4,810,056 
4,958,600 
4,190.000 
14,940,000 
6,361. 

840,000 

569,042 

345,745 
1,442,380 

530,000 
1,555,873 
3,979.240 
2,350.000 
1,684,156 
1,940,250 
1,061,998 

637,465 


Oct. 

12 

Nov. 

16 

Jan. 

H 

Apr. 

16 

July 

14 

Julv 

14 

May 

14 

May 

14 

Nov. 

In 

Oct. 

In 

Julv 

li 

Sept . 

16 

Dee 

1  < 

July- 

1  5 

July 

15 

Nov. 

In 

Nov. 

16 

May 

16 

Jan. 

III 

Sept, 

In 

Nov. 

In 

Sept. 

16 

Oct, 

16 

Mar. 

16 

Oct. 

16 

Oct. 

16 

July 

\i 

Oct. 

16 

Oct. 

In 

June 

1  1 

Oct. 

1  5 

Sept, 

In 

Feb. 

1  5 

Jan. 

14 

July 

1  1 

Oct. 

16 

Jan. 

II 

Nov. 

In 

Nov. 

In 

Nov. 

14 

July 

14 

Oct, 

1  1 

0  15 
0  03 
0  05 

o  ooi ; 

0  75 
0. 10 
0  25 
2  50 
0  02 

0  50 

1  50 
0  24 

0  24 

2  00 

2  00 

1  00 

3  00 
0  50 
0  05 
0  25 
0  05 
0  30 
0  09 
0  03 
0  12! 
0  50 

0  25 

1  25 
3  00 
0  00J 
0  05 
0  50 
0.01 
0.20 

34.00 
0  02! 
0  03 
3  00 
0  05 
0  05 


Corrected  to  December  I,  1916. 
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SYNOPSIb     D 

uille  district  o]  I  en   first  exploited  ■ 

mercially  in  1908,  one  small  mine  being  worked. 
Since  1914,  owing  to  stoppa  n  supplies, 

the  district  has  experienced  a  boom.  Seven  mini* 
are  now  in  opt  rat , on  and  others  being  equipped. 
Mineral  occurs  a  lys.    Pros- 

pecting is  conducti  I  by    m  <  I  circular  wells  sunk 
by  hand,  and  mining  is  by  pick  and  shovel,  or  - ' 
shovel,  in  opencuts.    Ore-dressing  pn  mple, 

on  account  of  the  low  market  price  of  product. 

Among  the  inanj    mineral  products  requ 
justment   of  markel    conditions   because  of  the   presenl 
European   struggle,    is   barytes.     The    supplies    Eo) 


ol  a  chemical  firm  and  inau 

lively  small  .  .|  unin- 

terrupto 

II j    until   afl 
of  i In-  new  demand  in  191  I.    Then 

piillv,   ami 

rom  tli< 

igraphical  feature  Ls  a  rai 

oughly  conforms  in  pos  borl I 

•of  the  fa  phically, 


f '  ^r 


METHODS  OF  MINING  BARYTES  NEAR  CAR1 


sumption   in    this   tn    ha  ■     forn  xl;    bi  en   o  il 

almosl   exclusively   frnm    Europe.     The   reason    thai 

American    supply     probabh     in  pie    for    many    yeai 

come— has  not  been  utilised  to  a  d  is  because 

in  normal  timesa    I  rade  of  the  materia 

be  imported  at  a  slightly  lower  cost  than  thai  of  mining 

and  manufaeturin  Tms 

partly  because  i  labor  in  Europe, 

larly  because  o 

ports,  the  principal  market  points  for  the  material. 

Extensive  deposit.-  o    barytes  have  long  been  '. 
exfet  in  the  vicini  Cartersville,  Bartow  C 

but  no  attempt   «  "ntil  m    ,00s 

Waltn   Satt  i'  supply  the  i 


forms  tl 

• 
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within  the  mass  ami  what  might  lie  termed  potholes  mi  its  The   mi g    i-  done   in   surface  cuts  either  by   hand- 

surface,  the  material  is  pure  and  assays  of  the  cleaned  work  with  pick  ami  shovel  or  by  a  small  steam  shovel, 
product  are  said  to  show  98  to  !>'•»',  of  BaS04.  The  It  is  usual  to  begin  operations  by  hand  and  to  install  the 
mode  of  occurrence  in  nodules  suggests  precipitation  from  steam  shovel  later.  The  most-used  type  of  shovel  is  the 
solution  as  the  origin  of  these  ores,  although  they  have  one  in  which  the  whole  body  rotates  upon  a  center,  as 
been  called  residual  bj   some  geologists.  this  is  more  convenient  in  the  small  pits  than  other  types ; 

The  method  of  prospecting  for  barytes  and  similar  de-      but  its  weakness  appears  in  the  extraordinary  strains  on 
posits  in  clay  in  this  district  is  simple,  cheap  and  reliable,      some  of  its  parts  as  a   consequence  of  its  weight   being 

pivoted  at  one  point. 

The  material  handled  is  sol't  ami  does  not  require  much 
blasting,  bul  the  ground  is  loosened  ahead  of  the  work- 
men b\  springing  and  blasting  churn-drill  holes  sunk  by 
hand.  Haulage  is  generallv  done  bv  mules  if  the  entrance 
to  the  pit  is  approximately  level,  or  by  small  hoist  engines 
in  the  ca-e  of  inclines. 

Dke.ssixg  Ore  by  Log  Washeus  ami  Jigs 
The  time-honored  log  washer  is  universall)  \\<rt\  to  sep- 
arate the  mineral  from  its  inclosing  clay.  This  treat- 
ment is  preceded  and  followed  by  hand  picking,  ami 
usual h  the  small  washed  material  which  passes  a  :!}-in. 
screen  is  jigged  in  ordinary  plunger-type  machines.  The 
whole  process  is  extremely  simple.  The  material  is 
dumped  from  the  nunc  cars  mi  a  coarse  grizzly,  which 
serves  the  purposes  of  regulating  the  U'vt\  to  the  washer, 
giving  an  opportunity  to  remove  by  hand  large  pieces 
id'  waste  and  breaking  up  the  material  so  that  the  water 
will  do  its  wmk  more  rapidly.  Water  then  conveys  the 
material  to  a  coarse  trommel;  the  undersi/.e  from  this 
goes  to  the  washer,  and  the  oversize  is  picked  for  the  re- 
moval of  waste  and  compact  halls  of  gumbo  clay,  which 
would  simply  roll  around  in  the  washer  and  impair  its 
efficiency.  The  washer  is  followed  by  another  trommel, 
with  %-in.  openings,   which   removes  the  nndersize  mate- 

A  circular  well,  of  uniform  diameter  throughout  its  depth,      rial   for  jig  treatment,  while  the  oversize  is  hand-picked 

is  sunk  in  the  (days  by  hand  digging  with  pick  and  shovel,       I'm'  the  removal  id'  iron  ore  and  other  foreign  matter. 

the  material  being  hoisted  by  a  band-operated  windlass.         The  jigs  are  usually  of  several  compartments,  hut  the 

The  size  of  the  well  employed  depends  upon  the  skill  of      feed   to  them   is  not  sized:  so  that  each  eompartincid    i- 

the  man  sinking  it:  and   inexperienced 

men  find  difficulty  in  making  wells  less 

than    .">    ft.    in   diameter,   hut    more  ex- 
perienced well  diggers  can   make  them 

as  small   as  28   in.   in   diameter.      It   is 

of    advantage    to    carry    the    well    as 

small  as  possible  because  of  the  smaller 

amount    of     material     to     he     removed 

and   the  higher  speed   in  gaining   depth. 

These  wells  can  he  carried  as  deep  as 

desired,  a--   later  mining  is   by  surface 

pit    work   and    it    is    not    generally    de- 
sirable to  prospect  deeper  than    10  or  50 

ft.:    though    in    certain    instances    wells 

have    been    Mink    to   depths   of    LOO    ft. 

and  more.   I  n  this  method  of  prospect  mil:. 

all  the  material  from  a  uniform  section 

of    ground    i-    removed    and    exposed 

to   view,   so   that    a    better    method   could 
hardly    be    desired.       The    cost    of    this 

work  varies  between  about  50c.  ami  ::."»•.  per  ft.  of  depth,  expected  t<>  handle  all  sizes  from  %-in.  down.     The  waste 

depending  upon  labor  conditions,  and  the  contract  method  removed  is  principally  quartz  pebbles  with  some  iron  and 

is  generally  employed.  manganese  ore.     Frequently  no  jigging  is  employed,  in 

The  accompanying  photograph  show  -  the  top  of  one  of  which  case  the  opening  on  the  last  trommel  is  made  about 

these   wells   and    the   man    who   dug    it.       In    this   case    the  %   in.  and   the  nndersize   from   this   is   flushed   to  a   waste 

well   is  28  in.   in   diameter  and   ::i    ft.  deep.      It   was   in  dump,   the   idea   being  to   remove   by  this  means  all    the 

good    barytes-bearing   ground,   as  shown    h\    the    pile  of     small    waste   that    ca t    he   hand-picked:    the   oversize 

thai  material  in  the  foreground.  material  being  further  cleaned  by  hand. 
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INCLINE    FROM    SHOVEL    PIT,    HOIST,  ORE-DRESSING  PLANT  AND  SHIPPING 
BINS   AT   BARYTES  MINE  NEAR  CARTERSVILLE,  GA. 
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The  natural  >  > 
in—,  and   ii"  doubl    much  betfc 
obtained  by  a  little  closer  attenl 
in  this  district,  however,  arc  used  to  handlii 
minerals  \\  hich  01 1  ur  in  small  and  ii 
thai  efficiem  \   in  on  d  to  low 

planl  costs. 

Id  I  l\  1NG    1!  IR1  I  l>   i:\    Al  ll>  TliEA  I'MEXT 

The  rather  novel  procedure  of  turning  a  flour  i 
ite  equipment  into  a  metallurgical  planl  is  offered  in  the 
recent    inauguration   of  barytes-refining   in 
An  old   mill   that   had  ears   was 

utilized,  and    its   stei  I    rolls,    *toi  i    grinders  and   buckel 
elevators  were  made   a  e  of  «  ithoul   am   alteral  i 
was  only   necessary   to  place  coarse  crusln  i 
and  leaching  tank-  to  complete  the  plant.     The 
is  simply   to  crush    the   material   and    run 
w  asher  to  remove  the  elaj    se1    free  Ir    i  v 


■ 


Dam  11 


omi  H&'oirft  Ore 


time  famous 

■ 


MOUNT  LEBANON   LIMONITE  I>I 


in   rolls  and   the  stom    gi  he   resulting 

line  material   with    sulphuric  acid   in   lea 
the  removal  of  iron  and  o1     r  impurities. 

©3xadlafca©E&  of  Hii<cIke]L=>§ftee]l 

A   noti  !  b\    Dr.  J.   E.  Stead  al    tin 

meeting  of  the  British  Assoi  iatioi  uliar 

properties    of    the    scale    which 

A ding  to  Dr.  Stead,  says  Iron  Atj  ,  Dec.  ', .  1916,  the 

scale  is  completely  removed 

when  it   is  rolled    i  how" 

ever,  the  scale  renn  rticularl 

I   the  metal   I  as   bi  '•  in  whicb 

case   the   sea  i  thick.     With   a 

heating  the  -  adherent. 

In    -ear.  hing 

Dr.  Stead  fo 

that    the    sea  i 

of  the  steel   ■    m      i  '     '  ^""nation 

of  a  ■.':.',    nicki 
losed  the  mei   '  o 

while  an  in  i  n 
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ing  limestone  and  withoul  any  connection  to  one  anothei 

or  any  certainty  in  regard  to  siz ■  continuity.     Sonic  of 

the  holes  visited  would  not  contain  1(1  tons,  while  others 
would  have  held  200,  although  the  only  ore  then  visible 
amounted  to  a  few  remaining  bunches  left  against  tin 
walls  of  the  cave. 

Here  and  there  arc  a  lew  untouched  bunches  "I  ore 
which  might,  if  prospected,  have  developed  perhaps  a  fev 
additional  hundreds  of  ton-,  but  in  general  the  possibility 
of  ore  in  quantity  is  extremely  disappointing  when  viewed 
Erom  the  standard  of  modern  requirements.  Still  it  is 
evident  that  the  ore  was  worked  in  the  distant  past,  and 
while  present-day  requirements  could  not  possibly  lie  met. 
it  is  quite  reasonable  to  suppose  that  a  fair-sized  steel 
trade  could  have  been  supported  many  centuries  ago. 
Tradition  in  the  countryside  has  it  that  the  deposits  were 
mice  the  scene  of  important  activities,  and  so  little  has 
knowledge  of  modern  developments  in  the  steel  industry, 
or  any  other  industry  lor  that  matter,  penetrated  into 
the  minds  of  the  Syrian-,  that  they  arc  -till  in  the  attitude 
of  hoping,  and  will  continue  to  hope,  that  these  deposit- 
will  sometime  he  operated.  Plenty  of  men  have  been  to  sec 
them,  for  the  ores  possess  two  interesting  features  that  at- 
tract capital — the  quality  and  the  situation  are  good. 

Transportation  Facilities  Were  Favorable 

As  the  scarcity  of  iron  ore  increases.  20  mi.  from 
a  fair  seaport  is  nothing  to  feel  discouraged  about, 
especially  as  the  grade  for  the  entire  distance  is 
in  favor  of  the  load.  Furthermore,  the  port  of 
Beirut  is  at  the  end  of  the  Alediteranuean.  not 
very  much  farther  in  regard  to  shipping  distance  than 
Greece  or  elsewhere  in  the  East.  Coal  cargoes  could  have 
<rone  out  to  Egypl  and  ore  could  have  been  brought  hack. 
which  would  have  formed  a  convenient  round  of  ship- 
ment. The  general  situation  promised  cheap  working, 
labor  was  plentiful  and  did  not  command  high  wages,  and 
the  actual  mining  and  transportation  conditions  would 
have  been  as  good  as  those  existing  at  other  deposits  now 
being  worked.  About  the  only  drawback  was  the  attitude 
of  the  official  classes  and  the  uncertainty  about  the  con- 
cessions granted  to  operate.  Syria  as  part  of  Turkey  is 
liable  to  much  uncertainty  a-  to  what  you  have  and  what 
\ou  hold.  If  the  income  to  all  the  officials  all  along  the 
line  is  not  sufficient  according  to  their  eyes,  your  conces- 
sions arc  apt  to  be  rescinded  and  presented  to  another 
party  who  has  promised  a  little  more  side  pay.  There  is 
a  refreshing  spontaneity  about  such  proceedings  that  adds 
a  zest  to  mining  life,  leaving  aside  the  question  that  it 
al-o  adds  to  the  mining  operations  a  sort  of  overhead  cos! 
not  commonly  reckoned  with  in  more  civilized  countries. 
The  best  rule  to  follow  is  to  bribe  a  big  official  and  bribe 
high,  trusting  to  the  fait  that  the  big  man  will  keep  the 
nultiplicity  of  small  officialdom  in  order  for  the  sake  of 
hi-  own  pocket.  T  suppose  this  official  attitude  is  responsi- 
ble for  the  native  habit  of  never  paying  for  anything  that 
ran  be  gotten  by  other  means,  which  results  in  the  natives 
becoming  past  master-  of  the  art  of  begging  . 

The  ore  is  a  true  limonite  and  is  mechanically  of  good 
condition.  This  is  due  to  the  large  percentage  of  lime 
present  having  become  crystallized  in  the  process  of  for- 
mat ion,  resulting  in  a  binding  together  of  the  ore  into 
-olid  blocks.  When  broken,  the  faces  thus  exposed  are 
almost  capable  of  reflection  from  the  crystallized  lime. 
The  quantity  of  silica  is  small,  and  the  ore.  when  treated 


with  acid,  goes  into  solution  with  a  rapid  effervescence, 
leaving  almost  no  residue.  From  the  mode  of  their 
occurence  the  ok-  might  lie  expected  to  be  low  in  sulphur. 
phohsphorous,  manganese  and  magnesia.  An  analysis  of 
this  character  makes  the  ore  attractive  from  the  iron- 
master's point  of  view,  and  for  certain  processes  it  is  ideal. 
To  appreciate  its  qualities,  an  analysis  of  ore  is  given 
with  which  comparison  can  be  made  :  Iron,  58.47%  :  silica. 

1.63%;  phosphorous,  0.02%;  moisture  2%;  alumina. 
'-'.'H',  :  lime,  S.;:;',  ;  manganese,  0.7:!%  ;  and  sulphur, 
0.01% . 

From  the  ancient  ironmasters"  standpoint  such  ores 
would  he  much  more  valuable,  since  the  appliance-  for 
and  the  knowledge  of  the  methods  of  removing  impurities 
was  then  small.  This  Lebanon  ore  contains  hut  i'vw  im- 
purities to  he  gotten  rid  of  and  moreover  contains  within 
itself  a  flux  that  would  greatly  aid  in  its  reduction,  both 
of  these  conditions  enabling  the  old  steel  makers  with 
their  primitive  means  to  produce  a  high  grade  of  iron. 
which  might  easily  have  acquired  a  wondrous  fame  at 
such  t  hues. 

.  Remembering  that  Damascus  is  not  so  far  from 
the  Lebanon  hills,  it  is  quite  within  the  limit-  of 
imagination  to  assume  that  these  ancient  deposits  could 
have  been  the  original  iron  ores  from  which  the  metal 
afterward  wrought  into  the  famous  blades  was  derived. 
They  are  certainly  interesting  as  historical  curiosities. 
although  worthless  as  ore  deposits  from  a  present-day 
commercial  standpoint. 


^J<Lninsga.^acDia  off  Etiasi  La^s 

According  to  S.  Pagliani,  in  Annali  Chim.  Appl.,  1916, 
VI,  157-62,  through  Journ.  Soc.  ('hem.  Jnil..  Mount 
Etna  lava  has  been  used  for  some  years  with  good  results 
in  an  Italian  work-,  for  the  construction  of  apparatus 
for  the  concentration  id'  sulphuric  acid.  Glo\cr  and  Gay 
Lussac  tower.-,  condensing  towers  for  hydrochloric  acid, 
ami  other  plants  in  which  Volvic  Una  or  analogous 
material  is  usually  employed.  Not  all  specimens  of  the 
lava  arc  suitable  for  such  purposes,  but  large  quantities 
ol  material  of  satisfactory  quality  are  available  in  the 
quarries. 

Analyses  of  samples  of  the  lava  deposited  at  different 
epochs  (from  122  B.C.  to  1910)  show  that  the  maxi- 
mum, minimum  and  average  values  for  the  percentages 
id'  the  various  constituents  are  as  follows:  Sit)..,  51.89, 
1:6.25,  19.13;  AL<>:;.  22.67,  15.91,  19.84;  Fed".  I'.).:;-.'. 
9.13,  II.  K:  CaO  +  MgO,  17.18,  11.60,  13.38;  \a,0 + 
KI,0,  8.41,  2.12.  5.81%.  The  porosity  of  a  sample  of 
the  lava,  as  measured  by  the  weight  of  water  absorbed 
per  1(10  pails  of  material,  was  found  to  be  0.48,  as  com- 
pared with  0.1  I  lor  granite. 


Precious    ami    Semiprecious    Stones    and    Graphite    are    the 

only  mineral  products  of  any  importance  in  Ceylon  according 
tn  a  recent  statement  in  "Commerce  Reports"  of  the  Depart 
inent  of  Commerce.  The  market  for  stones  was  poor,  owing 
largely  to  the  cessation  of  tourist  trade.  Prices  were  gen- 
erally kept  uii,  nevertheless,  production  being  curtailed. 
Graphite,  recovered  quickly  from  the  slump  of  11)14.  The  ex- 
ports rose  from  lis-t.r.fiL'  cwt.  of  111'  lb.  in  lull  to  436,353  cwt. 
in  1915.  During  the  first  half  of  the  year  the  graphite  indus- 
try was  quiet,  but  with  the  removal  of  the  embargo  on  ex- 
ports to  America  prices  rose  quickly  and  reached  $43S  per 
ton  for  ordinary  lumps.  The  United  States,  the  United  King- 
dom, and  Russia  took  most  of  the  increased  exports. 


December  33,   1916 


ENGINEERING    \\l>    mi  .  im.  JOURNAL 


iemicy  of  Compressed-Air 


li-i  Thbodohi   Si 


iS'1  \<>l'si,<     /•/,,-  avoidable,  losses  in   the   ' 
in  ission  and  mm    oj  .  om  pn  wi  d  a\  i  fererf 

'//r  mo.«/  common  being  due  to  leaks  m   the  nipt 
lines. 

Fifteenth    Loss     Probabh    the  greatesl   of   the  avoir! 
able   losses   in   compressed-air  installations  and   the  one 

-l    frequentlj    mel    with   is  that   due  to   leaks   in    the 

pipe   lines.     Thai    leak-   do   qo1    receive   mon 

mii  the  pari  of  operators  appea  i  iecause  of 

their  Failure  to  realize  the  startling  magnitude  of  losses 

due  even    to  seeminglj    insignificanl    leaks   if   permitted 

to  'I"  their  wasteful  work   For  any   length  of  time,  and 

to    the    further    Eacl    thai    no1    siifficienl    surveillance    is 

exercised  in  the  use  of  i  ompressed  air  foi 

drilling   and    ventilating   purposes,   the   valves   in   under 


■.Receiver Pressure 


CRANK      END 


PIG.    1.     COMBINED    INDICATOR    DIAGRAM    OF    2-ST 
C<  IMPRESS!  IR 

ground    branch    pipes    being    frequently   left   wide   open 
withoul  serving  any  useful  purpose. 

Knowing  the  approximate  area  of  a  leak  or  the  com 
lune.l  area  of  a  number  of  leaks  and  the  normal  pn 
of  the  air  within   ill'    pipe,  the  volume   Va   of  escaping 
air  expressed  in  i  ee  air  per  minute  may  bi 

taine.l   \er\   closeb    Fron    Hie  following  equation: 

,-„  =  ;,,.  Lpermin. 

\  Pn 

in  which  p  =  gage  pressure  of  air  within  the  pi  « 
pounds  per    q  inch..  /-„    =  atmospheric  pn 

pounds  per  square  inch  and  '  'i";,,v 

inches. 

Example:     Ui     ! 
Hum  various  leak-  in  a  Line,  having  a  combined 

of  y,  sq.in.     vVha  quantity  of 

.,.,,,,,    a E  minim •■•  erii 

of  Molilalia.   Butte,  Mont. 


ed  iii  lip 


ii.;  Iii? 

\ 

T Illple- 

iniiiute  to  80  lb.  gage  and   d< 
requires  ( from  equation   1  i 

1,320,000  ft.-lb.        131    ip 
i ".' ,    as  before,  m  i 

151 
The  enormous  I"--  show  u  to  be  dm 
significant  leak-  gives  an  inkling  as  to  what  will 
n  hen  leak-  of  far  greater  extenl  are  permitted  to  i 
nefarious  work  will  •     •  ■ 

Sixteenth  Loss     Extremely  wasteful  in  eonsnm| 

power  are  branch  pipes  that  are  t i  volutin 

of  air  they  are  supposed  to  transmit  with 
ol  pressure.  The  frequency  with  which  brai 
improperly  dimensioned  indicates  thai  this 
plant  i-  given  hut  -eant  attention. 

■  •  uninitiati  :  menl   thai   it  taki 

tically  two  5-in.  pipe-  to  carry  the  same  volume  • 

iir.  during  the  same  time  and  withoul  extra  lost 
of  pressure,  that  one  6-in.  pipe  can  rather 

extravagant     To  the  engineer  who  in1   with 

■apt  to  trai  ?i 
i, -in.   pipe,   for  instance,  in   two  3-in.   pip 
:  ravaganl  from  the 
h  are  the  conditioi 
in  plant-  installed  under  otherwise  i 
They  are  among  the  principal 

air  and  for  higher  pressures  on  thi 
drill-runner  and  hen 

fication  of  the  manufactui  think  ••( 

making  the  branch  pipe-  l 
The  problem  of  calculating  branch-pipe  dian 
I  with  that  of  the  main  pipe,  and  the  din  ■ 
nre  or  should  be  determined  I,  I'mt    it 

seems  t1  he  main  pipe  may  have  • 

calculated  by  the  •  -  ■i"l|,m   i* 

usually 
stated! 

Example:     From  a  fi-in.  mail 
die    intake   terminal 

to  furnish  75-lh.  ail  '   n  drill- 

vTial  shouh 

dimensii 

ilem  intelligi 

know    a 

main   pipe  at    the  * 

- 
:ute. 
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Applying    the    Rix-Johnson    formula,    the    minimum 
diameter  of  the  branch  pipe  should  be 


The  theoretical  temperature  of  the  compressed  air  will 


It  = 


I '  -  L 


\  2,ooo(/v  —  pi) 

in  which   V  =  360,  L  =  COO,  P1  =  80  +  14.7,  /'.   - 
75  -4-  14.7;  whence  D  =  2\i>  in. 

A  pipe  smaller  than  that  would  supply  neither  the  re- 
quired quantity  nor  the  required  pressure,  yet  quite  likely 
une  would  find  a  1  -in.  pipe  used  for  the  purpose. 

The  intelligent  planning  of  a  net  of  branch  pipes  is 
a  problem  far  more  difficult  and  intricate  than  that  of 
the  main  pipe.  It  should  be  intrusted  to  the  most  com- 
petent expert  in  that  line  of  work  and  not  he  left  to  the 
discretion  of  the  pipe-fitter. 

Seventeenth  Loss — Poor  alignment  both  in  the  hori- 
zontal and  vertical  position  of  the  pipe  line,  requiring 
frequent  bend.-,  causes  losses  far  greater  than  is  com- 
monly realized.  Five  elbows,  for  instance,  with  a  radius 
of  is  in.,  in  a  6-in.  pipe  line  create  an  extra  frictionai 
resistance  equal  to  that  of  an  additional  20  ft.  of  the 
straight  pipe.  Tins  points  to  the  advantage  of  avoiding 
bends  even  at  an  extra   expense  of   laying  the   pipe. 

Inasmuch  as  engines  using  compressed  air  as  motive 
power  are,  in  principle,  the  reverse  of  a  compressor,  the 
avoidable  losses  in  the  use  of  compressed  air  are  anal- 
ogous to  those  encountered  in  its  production.  Neglect 
of  care  on  the  part  of  the  attendent  is  the  usual  cause 
of  such  losses,  provided,  of  course,  that  the  engine  is 
adapted  to  the  work  it  is  to  perform. 

Increasing  the  Mechanical  Efficiency  of 
Installations 

The  most  important  means  at  our  command  for  in- 
creasing the  mechanical  efficiency  of  air  compression,  and 
therefore  of  a  complete  system,  is  so-called  stage  com- 
pression. 

The  initial  cost  of  a  two-  or  multi-stage  compressor  is 
considerably  more  than  that  of  a  single-stage  machine 
and  therefore  only  warranted  when  the  operations  are 
of  a  more  or  less  permanent  character,  lint  when  once 
installed  and  operated  with  the  required  care,  the  saving 
of  energy  will  soon  pay  for  the  extra  cost  of  the  machine. 

The  theoretical  work  of  two-stage  compression  and 
delivery  is 


(31)         T, 


W„  = 


.,  in"/'"r"[//'-/\"i 


l\f> 


1  \  ft.-lb.       (32) 


in  which  /'„  anil  P..  are  initial  ami  final  absolute  pres- 
sures and  V a,  voltii f  free  air  in  cubic  feet  to  be  com- 
pressed. 

To  compress  to  SO  lb.  gage,  the  pound  of  80°  F.  air 
at  sea  level  (]'a    =   13.593  cu.ft.)   would  require 

Wn         ill.  UK)  fi.-lb.   [theoretical)  (33) 

and 

W»  =  70,600  ft.-lb.  {actual)  (-'Mi 

This  represent-  a  II',  saving  in  compression  power  alone 
(see  equation    I  i . 

The  volume  V .,  into  which  the  pound  of  air  i-  com- 
pressed by  two-stage  compression,  assuming  perfect  inter- 
cooling,  is 

/P„\"         '  /I  4  7\  0  855 

^^^«(£:)2'•  i3-593p)  -■^-■"■'i- 

(35) 


/'    \"  ~  /fit  7\°  l44 

r"  ( p)  2"  =  5il  (lT 


=  240°  F.  (30) 

If  we  allow  it  to  cool  down  to  initial  outside  tempera- 
ture (02°  F.),  its  pressure  will  fall  to 


P\ 


P..  '    -  =  0-1.7  ~  =  7(i  lb.  absolute     (37) 


V,  "71D 

We  may  then  assume  a  volume  of  2.76  cu.ft.  of  air 
at  an  absolute  pressure  of  70  lb.  entering  the  pipe  line. 
With  the  same  size  of  pipe  as  before,  the  friction  loss 
will  lie  somewhat  less,  say  f  lb.  The  loss  is  accompanied 
by  an  increase  in  volume. 


P'  70 

T,  =  r.,-^  =  2.76—  =  2.93  cu.ft. 


(38) 


Thus  we  have  to  operate  the  air  engine  a  volume  of 
2.'93  cu.ft.  of  air  at  an  absolute  pressure  of  00  lb. 

Using  it  expansively,  down  to  16.5  lb.  abs.,  and  ap- 
plying equation    L0,   we   can    perform   work 

Wn  =  33,900  ft.-lb.  (theoretical) 
and 

W'n   =  2S.800  ft.-lb.   (actual)  (39) 

1  lence,  efficiency  of  whole  system : 

^:S-S,,U=41%  (40) 

70. rain  /0  v     ' 

Tin-  increase  in  mechanical  efficiency  of  the  whole  in- 
stallation has  been  accomplished  not  by  a  greater,  but  by 
a  lesser  expenditure  of  energy.  Two-stage  compression 
would  therefore  appear  to  offer  a  vast  advantage  over 
single-stage  compression. 

Granting  perfect  conditions,  it.  does.  But  it  is  here 
where  the  engineer  will  have  occasion  to  observe  great 
disi  repancies  in  existing  plants.  Ho  will  frequently  find 
that  instead  of  saving  power,  the  two-stage  compressor 
consumes  more  power  than  the  single-stage  compressor, 
owing  cither  to  faulty  construction  or  to  neglect  on  the 
part  of  the  operator.  Such  conditions  arc  illustrated 
in  the  combined  indicator  diagram,  Fit;'.  1,  taken  from 
a  two-stage  compressor  in  actual  operation. 

Two-stage  compressors  giving  cards  such  as  shown  fail 
to  realize  a  saving  of  power  over  single-stage  compressors 

usually  through  one  or  the  other  of  thi'   following  defects: 

1.  Cylinders  not  properly  proportioned  for  prevailing 
compression  ratio.  In  the  case  illustrated  the  high-pres- 
sure cylinder  seems  to  be  too  small,  throwing  too  much 
of  the  compression  work-  upon  the  low-pressure  cylinder. 

2.  Intercooler  too  small  or  inefficient.  The  theoret- 
ical saving  of  power  is  based  on  perfect  cooling  of  the 
air  between  cylinders.  Failure  on  the  part  of  the  inter- 
cooler to  do  this  will  increase  work  in  the  high-pressure 
cylinder. 

3.  Valve  areas  too  small  .and  air  passages  restricted. 
Restricted  inlet-valve  area  in  low-pressure  cylinder  in- 
-  reases  the  work  to  be  done  and  reduces  the  compressor 
efficiency.  Restrictions  in  high-pressure  inlet  and  low- 
pressure  discharge  valves  and  in  the  intercooler  produce 
an  excessive  discharge  pressure  from  low-pressure  cyl- 
inder to  intercooler  ami  a  depression  in  the  suction  line 
of  high-pressure  indicator  cards.  The  result  is  a  great 
overlap  in  the  developed  diagram  where  the  high-  and  low- 
pressure  cards  come  together.     Pressure  losses  also  pro- 
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dine  an  unequal  distribution  of  the  work  in  the  twi 

Millet's. 

In   the  ease   illustrated   the   terminal    pressure   in    th< 
low-pressure  cylinder  should  have  been  36  lb.  abs.     Th< 
diagram  shows  thai  the  discharge  \ uIms  of  the  low-pres- 
sure cylinder  did  nol  open  until  li- 
nearly 50  Hi.  abs.,   indicating   a   large    ■ 

Under  (2)   i1   is  stated  thai   tin-  theoretii  al  sa 
power    is    based    on    perfecl    intereooling.     This    means 
thai  cooling  water  musl  I"'  provided  sufficient  to  abstract 
nil   flic  heal  generated   by  compression   in   the  low-pres 
sure  cylinder.     When   an    unlimited   supph    of   watei 
available,  tin'--  is  quite  possible.     Bu1   more  often   v 
is  scarce  and  expensive  ami  musl  therefore  be  used 
and  over  again.    Usually  it  is  pumped  ti>  a  so-called  cool 
ing  lower  and   returned   to  the  compressor   by   gravity. 
This,  evidently,  entails  an  extra   expense  thai    musl   '><■ 
taken  into  ace,, nut  when  planning  the  installation 

Before  deciding  mi  the  kind  and  -i/,-  of  the  com 
pressor,  "tic  must  be  sure  thai  the  neeessan  quantity 
of  water  for  cither  method  is  available,  else  the  mosl 
perfect  machine  will  fail  t,,  show  the  saving  of  ei 
that  is  expected.  It  i-  here  that  the  engineer  again  has 
occasion  t"  meet  with  man)  imperfections.  Thougb  the 
intercooleT  and  the  pipe  leading  t,,  it   n  ample 

dimensions,  the  required  amount  of  water  is  often 
inc.  resulting  in  conditions  such  a-  shown   in  the  indi- 
cator card. 

mi  ,  \  rm  in   Cooling  VV  vtkk  Required 

It  may  be  asked.  What  is  the  required  quantity  ol 
water?  The  answer  is  self-evidenl  when  il  is  ren 
herd  thai  1  B.t.u.  will  raise  the  temperature  of  I  lb.  of 
water  1  I-'.  Hen,  i  the  number  of  pounds  II  ol 
necessary  to  abstract  a  certain  numbei  of  B.t.u.'s  from  a 
substance  is  equal  to  this  number  of  B.t.u.'s,  assuming 
that  the  water's  temperature  is  nol  to  '"■  raised  more 
than    1      F 

W  =  w(t,  —  /is  lb. 
in  which  ir  =  pounds  of  air  to  be  cooled,  ■'  its  ten. 

perature  in  degrees  F.  after  compression,  (        its  initial 
temperature  an, I  -        specific  heat  of  ail  »res 

sure         0.2375. 

When  water  i-  scarce,  one  has  to  be  contented   «  itlt  n 
saving  of  energj  somewhat  less  than  the  theoretical.     I 
is  then  customary  to  allow  an  increase  in  the  tempera 
lure  of  the  cooling  water  an..,., mum  to  front    I"     to 
|„  actual  practice  - omprcssion   heat    is  dis- 

sipated  liv   radiation,  so  thai    the  amount    ol    wati  i 

,,,.,1  becomes  still  less.     For  rough  estimates  the  mini- 
mum number  of  ■•alien-  f,  of  ling  water  require* 

n  intite  in  a  2-stage  compressor  may  he  found  from  the 
following  formula : 

q         o.OOOl    '   I 
,,,  n.hifh  C  -     free  aii    in  '  nbic  feet  per  minute  being 
compressed,  and  t  and  l  temperatun 

decrees    F    before   and    at 
temperatures  of  . 
are  found  in  the  bulletins  oi 
may  he  computed  from  equation  36. 

The  transmit  ieney  of  a  pipe  line  evidently  is 

,h,.  rati '  thi 

charge  end  of  tin  »'  energy'  residing  in  tli 

a,  the  intake  end,  assuming  the  t. 

tnallv  the  same  at  i^tl.  terminals.     For  thi    - 


ing   fie  I 

in  remen 

■  lircelF. 

[2.10  I 

.-  three  timet  win. ! 

in  plnnnir. 

Tb 

of  a  ipiani  in  ei  ,  ompressed  aii   is 
of  the  air  befon    use  in  the  air  engines.     While 

till-      luetic    fl 

rators. 

At  tli,  plant  of  t!  i  r  Mm 

.,t    Untie    which    supp]  i 
hoisting  i  ,  ingenious 

builders  of  the  plant,  the  Nbrdberg   Manufaeturi       ' 
which  contributes  materially  to  the  efficiency  of  thi 
installation,  although  involving  a  considerable  ini  i 

the  original  ami  maintenanc 

'  -i-i-  essentially  ol   a   nine 
tanks    which    arc    placed    -?10    ft.    below    thi 
plant  ami  are  connected  to  a  large 
the  compressor  building  ami  a   u'tth 

Phus  a  uniform  hydrostatic  hi 
to  00  IF.  pressure  is  maintained  on 
entire  capacity  of  which  can  be  \\~<-<)  at  full  norn 
sure,  the  air  being  displaced  by  tb' 
quired.     When  the  combined  dei 

gines  exceeds  the  supply  from  tl  ?sor  plant,  tin- 

ex,,—  air  is  drawn   from  the  expansion  tanks  and   water 
runs  down  from  the  reservoir  into  tin 
place  of  (he  air.      When,  on   the  other  band,   tic 

the  demand,  the  surplus  air  i-  forced   into  the 
tanks,  and  in  turn   forces  the  wal 
\oir  on   the  bill. 

air  depends  on  its  pressure  a-  well  a-  on 
-,,n   thai   by  increasing  eithi  i 
we  can 

consists  in 
lival  at   the  point  of  use  through   suitabl 

area-  of  highly  hi 
which,  while  passing  over  them   in  thin   - 
ated  aid  tl  inds  into  a  I 

In  prai 

The  volume  and  tic  I 

tain   quantity 

the  rein 

the   lubricant 

M 
1 

.  .,  ighl 

ii  finally  requin 
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reheated  air.  To  illustrate:  To  produce  an  extra  cubic 
foot  of  75-lb.  air  by  a  steam-driven  compressor  would  re- 
quire 474  B.t.u.'s.  while  by  reheating,  2  eu.ft.  of  75-lb. 
air  can  lie  made  out  of  one  by  an  expenditure  of  only  58 
B.tu.'s.  This  does  not  take  into  account  the  efficiency  of 
the  reheater. 

The  possibilities  of  reheating,  particularly  for  under- 
ground work,  where  its  introduction  meets  with  various 
difficulties,  offer  a  vast  and  profitable  field  to  the  in- 
ventor— a  field  that  has  by  no  means  been  explored  as 
much  as  it  deserves. 

Efficiency  Increased  by  Operating  Details 

The  plant  as  a  whole  should,  in  the  first  instance,  lie 
placed  in  charge  of  a  competent  man  and  a  stall'  especially 
trained  for  the  work.  Pressure  gages  should  lie  inserted  at 
frequent  intervals  in  the  pipe  line,  or  provisions  made  to 
insert  them  for  taking  readings,  especially  at  the  junctions 
of  branch  pipes.  These  readings  should  In  systematically 
recorded  so  that  abnormal  discrepancies  may  he  followed 
up  to  their  source  and  remedied  as  sunn  as  discovered. 
The  use  of  air  should  receive  strict  supervision,  and.  if 
possible,  the  quantities  used  should  be  frequently  meas- 
ured by  means  of  reliable  air  meters.  Willful  waste  of 
air  should  make  the  offender  liable  to  discharge. 

Such,  in  general,  is  tin-  procedure  adopted  by  the  larger 
operators  in  the  Butte  and  other  camps  who  have  found 
out  that  it  pays  to  provide  facilities  for  observing  and 
recording  the  performance  of  all  machinery  and  appli- 
ances constituting  their  compressed-air  systems. 

There  are  numberless  other  means  that  will  suggest 
themselves  to  the  intelligent  and  conscientious  supervisor 
for  improving  this  branch  of  the  service  and  for  avoiding 
losses  that  without  such  supervision  are  hound  to  occur 
with  steadily  increasing  magnitude, 
v 

A,cic>l°IResas{tainig|    Iiroia    ^■p-pm.TBi.tm^ 

According  to  X.  Swindin  in  Chem.  Trade  Journ.,  1916, 
LTX,  323-4,  through  •/«»/■».  Soc.  Chem.  I  ml.,  the  general 
design  of  plant  in  which  acid-resisting  iron  alloys  arc 
used  is  similar  to  that  where  steel  is  employed,  except  thai 
due  allowance  is  made  for  the  greater  liability  of  the 
alloys  to  fracture  from  the  action  of  internal  stresses. 
Unequal  codling  being  the  chief  source  of  trouble  in  this 
respect,  the  thickness  of  the  castings  should  he  as  uni- 
form as  possible  and  the  presence  of  relatively  large 
masses  of  metal  (for  example,  at  the  junction  of  two 
or  more  walls  of  the  apparatus)  avoided.  Although  parts 
with  flanges  and  ground  or  machined  faces  are  obtainable 
and  sometimes  indispensable,  plain  spigot  ami  socket 
joints  should  be  used  wherever  possible;  pipe  apparatus 
of  the  kind  under  discussion  is  seldom  subjected  to  high 
pressures,  and  excellent  cements  to  withstand  evcrv  Kind 
of  acid  liquid  or  pas  are  now  available  tor  making  such 
joints  quite  tight. 

As  in  the  case  of  other  metals  used  for  pans,  etc.. 
the  most  reliable  form  of  casting  tor  acid-resisting  iron 
alloys  is  a  hollow  sphere  or  portion  thereof;  lint  surfaces 
should  he  avoided  wherever  possible  and.  if  unavoidable, 
should  not  he  larger  than  is  in.  square.  The  very 
-hallow  pans  used  for  concentration  purposes  are  ribbed 
and  corrugated,  thus  providing  an  increased  surface  for 
heat  transmission  and  overcoming  Eoundry  troubles  by 
breaking  up  flat  surfaces.     The  advantages  of  the  irou 


alloys  over  earthenware,  etc.,  are  most  apparent  in  nitric- 
acid  plants,  chiefly  as  regards  the  ureal  reduction  in  size 
and  increase  in  efficiency  of  the  condensing  apparatus.  For 
denitrating  sulphuric  acid,  towers  made  of  iron  alloys 
are  very  successful,  but  being  slightly  attacked  by  weak 
(although  not  by  strong)  sulphuric  acid,  cascade  basins 
and  pans  of  these  alloys  can  he  employed  only  in  the 
lower  part  id'  the  run  if  iron-free  acid  is  required 


M<ew  SSeel  MnlW  5sn  C 

There  has  recently  been  developed  in  Santiago  a,  steel 
industry  on  a  small  scale,  using  as  raw  material  the  old 
iron  formerly  exported  to  Europe,  says  Commerce  Reports, 
of  the  United  States  Department  of  Commerce,  Was] 
ington,  I).  ('.  The  high  price  of  steel  after  the  outbreak 
of  the  European  War  led  to  the  domestic  manufacture  of 
this  article  through  the  efforts  of  an  engineer,  .Mater 
Vucetich,  and  a  capitalist,  Bernardo  Granello.  Great 
difficulty  was  experienced  at  first  in  finding  skilled  work- 
men, until  Spaniards  were  secured  from  Bilbao,  where 
the  steel  industry  is  developed.  Chileans  were  taken  oi. 
as  apprentices,  and  the  force  now  employed  numbers  about 
100,  not  including  those  who  collect  the  old  iron.  A 
special  foundry  hail  to  he  built  for  making  the  needed 
machinery,  which  was  turned  out  after  European  models. 
a-  was  also  the  refining  furnace.  Chilean  coal  is  being 
used,  which  is  another  item  of  economy. 

The  products  of  the  mill  include  bars,  plates,  angles. 
ices,  construction  steel  for  concrete  buildings,  carriage 
parts,  holts,  nuts,  nails,  horseshoes,  tires,  etc  The  Chilean 
steel  sells  for  vM)',  less  than  the  imported  steel.  A  fair 
quality  bas  been  obtained,  and  the  operating  difficulties 
encountered  at  first  are  now  being  overcome.  The  demand 
for  steel  in  Chile  is  large  and  increasing,  which  assures 
an  immediate  market  for  all. that  can  be  produced  at  the 
Santiago  mill. 


With  imports  amounting  to  8,349,251  pal.,  the  United 

States  Department  of  Commerce  reports  that  Siam's 
purchases  of  foreign  mineral  oil  in  the  year  ended  Mar.  31, 
L916,  were  only  slightly   larger  than   in   the   preceding 

lisoal  twelve-month,  as  the  following  table  discloses: 

1114-15  1915-ld 

Articles  and  Countries  Winnie  Imported                    Gallons  GalUns 

Kerosene....                                                                             6,167,674  5,792,615 

UnitedStates                                                .                       1,897,960  1,494, 3t0 

Netherlands  Indies                                                               4,269,714  4,298,255 

334,804  294.430 

United  States                                                                            23,944  31,968 

Netherlands  Indies                                                                           310.860  262,462 

Liquidfuel                                                                                 1,166.910  1.882,588 

Netherlands  Indies                                                                 907,892  1.685.972 

Singapore 259.018  196,616 

l.ulni.-:itiiu!-oil 396,948  379,624 

United  States                                                                                151,481  156,681 

India.  22,365  

Netherlands  Indies                                                                               91,926  116.369 

Singapore 53,498  94,345 

United  Kingdom                                                                        76,038  11.990 

Grand  total                                                                             8,066,336  8,349,257 


British  Imports  of  Manganese  Ore  In  October  were  38,360 
gross  tons  against  12,389  tons  in  September  and  60,931  tons 
in  October,  1915  The  total  for  the  10  months  to  Nov.  1.  1916, 
>Me  386,754  tons  against  27il.74.r>  tons  to  Nov.  1.  1915.  The 
receipts  tor  the  10  months  this  year  are  ;ii  the  rate  of  42,- 
973  tons  per  month  against  30,083  tons  per  month  for  the 
same  period  i"  1915.  Imports  of  manganese  ore  into  the 
United  States  to  Oct.  1,  1916,  were  469,222  tons — exceeding  the 
British   receipts. 
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Ctaairtt  ffoa»  Deftes'Tnanimnimg  Meat 
ILoss  am*  FlUiie  "Gases 

An     nteresting    md    valuable  diagram   has   been    pre-  /•       /; 

pared    l>\    M.    F.    Mm  -  I   and    |>ublished    in    Pomw,    Dec.  A' 

18,    1916.       \  a    simple    „„,,,.     for 

determining  the  heal    lo  n 

based   upon   the    following   formulas: 
I    .   i  ii     j.  o 
:;  i  (  )  ,     .    .   ,  , 

in rl    should  0  CO.     'J 

in  which  II    represi  .„.,■  pound 

,  -il1      i,,r  having  ubsi 

ol  coal  burned  and  (    n  presents  the  pen 

i'1   coal.     C02,    02    CO    represent,    respectivi  .,,   „'     ,,,,.,„„, , 

(ii  i  in  tin 

percentages    bj    volume   oi    carbon    dioxide,   oxygen   and      .1..,     „.,  ,,      ,,    . 

i  i,i,,  '     ga.-es,    it    u  hi 

carbon  monoxide  found  in  the  Hue  gases.  ..,,.,  a  ,     ,. 

mailables .   naniel     i  <  I      U  CO 

;/         "         "■"-'   '  '         0  ombustion 

in  which  //  represents  the  heat  lost  in  B.t.u.  per  pound     an    infiuiti 
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therefore  making  it  almost  impossible  to  produce  a  chart 
for  determining  flue-gas  losses  that  would  cover  all  eases. 
In  order  that  the  accompanying  chart  might  be  made 
to  cover  any  example,  I  have  made  an  assumption  that 
is  neither  theoretically  nor  practically  correct,  yet  the 
error  introduced  is  so  small  as  not  to  affect  the  accuracy 
of  the  readings  on  the  chart  more  than  a  fraction  of  one 
per  cent.  The  assumption  made  is  that  the  sum  of  the 
percentages  of  C02,  O  and  CO,  as  indicated  by  the  flue- 
gas  analysis,  is  21  c<  for  all  samples.  This  sum  might 
he  somewhat  less,  owing  to  hydrocarbons  in  the  fuel,  but 
even  then  should  not  total  less  than  19%.  In  case  >>(  the 
presence  of  CO,  the  sum  might  he  more  than  21%,  but 
seldom  does  it  exceed  this  amount.  That  the  assumption 
made  might  introduce  as  small  an  error  as  possible,  the 
atage  of  oxygen  as  shown  in  equation  (  1  )  was  de 
termined  by  subtracting  the  sum  of  the   percentages  of 

CO,  and  CO  from  21.     From  the  formula   it   will  I b- 

served  that  the  numerator  for  any  analysis  will  he  much 
greater  than  the  denominator.  Therefore,  even  though  the 
percentage  of  oxygen  as  determined  by  the  foregoing 
method  is  incorrect  by  a  small  percentage,  the  value  of  II' 
will  hardly  differ  from  the  true  value.  On  the  other  hand. 
should  the  value  of  CO  have  been  determined  as  that  of 
the  oxygen,  any  slight  error  might  effect  an  appreciable 
error  in  W.  since  the  CO  appears  in  the  denominator. 

IPimttecHloia   of  (tike  AffimetracsvEa 
Tiraira^stleirii  Dirndl  vaster 

In  a  leaflet  which  it  is  distributing,  the  Colorado 
.Metal  Mining  Association  sets  forth  the  facts  which  it 
thinks  indicate  the  necessity  for  a  protective  duty  on 
tungsten  ore  and  manufactured  products.  It  says 
that  prior  to  HOf  the  United  States  produced  prac- 
tically one-half  of  the  tungsten  consumed  in  this  coun- 
try,  the  imports  coining  chiefly  from  Australia,  Portu- 
gal. South  America  and  later  from  Burma.  The 
price  per  unit  varied  from  $2  in  1900,  when  the  first  lot 
"I'  ore  was  sold,  to  $11  per  unit  in  1 00 7 .  when  the  largest, 
output  was  made.  Since  tungsten  mining  in  the  United 
States  actively  began,  in  1900,  output  and  price  lor  the 
i. re  in  this  country  have  invariably  decreased  with  the 
opening  of  new  fields  in  foreign  countries,  ami  at  the  same 
time  the  imports  were  largely  increased.  For  some  time 
prior  to  the  outbreak  of  the  European  War  the  output  of 
the  Burma  fields,  together  with  that  of  Portugal  and 
Australia,  depressed  the  American  market  and  a  price 
nf  about  -$G  per  unit  prevailed. 

In  January,  1915,  the  prevailing  price  in  the  Boulder 
field  was  $5.60  per  unit  for  a  mi',  produd  :  in  December 
the  price  had  reached  $50,  ami  in  March.  1916,  m  one 
instance  at  least,  upward  of  $100  per  unit  was  paid  for 
ore  containing  on',  Wo.,  la  1915  the  total  production 
of  this  country,  as  given  by  the  United  States  Geological 
Survey,  was  2,165  tons  of  60$  product — only  a  little 
greater  than  the  1910  output,  when  the  average  price  per 
unit  was  *s  ami  the  production   1,821  tons. 

According  to  a  or1  l>\  Frank  I..  Ile<s.  of  the  Geologi- 
cal Survey,  during  tin-  first  six  months  of  1916  Colorado 
marketed  1,505  tons  of  tungsten  ore  and  concentrates 
valued  at  $3,638,000;  California.  984  tons,  valued  at  $3,- 
005,000;  Nevada.  461  Tun.,  ralued  at  $1,432,000;  and 
Arizona.  1"">  tons  worth  $565,000.  Smaller  quantities 
were  mined  in  Alaska.  Connecticut,  Idaho,  Missouri,  Ww 


Mexico.  South  Dakota,  Utah  and  Washington.  It  is  ob- 
vious from  the  foregoing  that  with  remunerative  prices 
lor  the  ore  the  mines  of  this  country  are  capable  of  a  pro- 
duction equal  to  any  demand  that  might  be  made  upon 
them,  and  if  worked  to  full  capacity,  mining  activity 
would  he  largely  increased  in  Colorado.  California.  Nevada 
and  Arizona  and  doubtless  new  and  important  discoveries 
would  follow  in  other  states. 

The  price  paid  for  tungsten-hearing  ores  in  the  United 
States  is.  generally  speaking,  determined  by  the  offerings 
of  foreign  ore.  This  ore  is  mined  under  cheap  labor  con- 
ditions and  at  a  price  far  below  that  for  which  it  can 
he  produced  at  a  profit  here.  A  comparison  of  conditions 
tinder  which  tungsten  is  mined  here  and  in  foreign  coun- 
tries is  of  interest  at  this  time.  In  Burma  most  of  the  ore 
i  omes  from  alluvial  deposits  worked  on  contract  by  natives 
who  earn  about  18c.  per  day.  Considering  the  fact  that 
ocean  transportation  from  foreign  fields  to  New  York  is  in 
most  instances  less  than  by  rail  from  the  tungsten  mines 
oi  the  country  to  the  same  point,  it  is  obvious,  in  an  in- 
dustry where  labor  is  so  large  a  factor  in  the  cost  of  pro- 
duction, that  the  tungsten  miner  of  the  United  States 
cannot  compete  with  the  coolie  labor  in  Burma,  the  bush- 
man  in  Australia,  the  underpaid  minei  of  Portugal  or  the 
Indian  of  Peru  or  Bolivia. 

Another  phase  of  tin-  subject  to  which  the  tungsten 
miners  of  the  United  States  would  direct  attention  is 
the  relation  of  this  industry  to  the  campaign  of  prepared- 
ness now  under  way  in  this  country.  Consistent  reason- 
able protection  for  the  industry,  with  due  regard  for  all 
of  the  interests  involved  is  the  only  policy  that  can  ade- 
quately  meet  the  requirements  of  the  future  and  estab- 
lish tungsten  mining  as  a  permanent  industry. 

Bauxite  brick  for  furnace  linings  is  discussed  by  W.  C. 
Phalen  in  a  United  States  Geological  report  on  "Bauxite 
and  Aluminum  in  1915,"  concerning  which  Iron  .1  ge,  I  tec. 
;.  1916,  says:  "The  purer  the  material  used  the  more 
refractory  the  brick.  The  addition  of  bauxite  to  refrac- 
tors clays  not  only  increases  their  alumina  content,  but 
also  their  refractoriness.  The  two  kinds  of  brick  in 
common  use.  made  by  hydrous  oxide  of  aluminum,  contain 
."ai  and  ;:\  of  alumina  respectively.  The  lower-percent- 
age brick  are  used  as  fireclay  brick,  hut  will  withstand 
higher  heat.  Those  containing  the  higher  percentage  have 
been  used  as  a  substitute  for  magnesite  brick  for  open- 
hearth  and  other  furnaces.  Mr.  Phalen  cites  an  instance 
where  bauxite  brick  were  used  in  the  port  end  of  a  fur- 
naci  .  forming  a  bulkhead  for  that  particular  furnace  for 
.'Uio  heats,  after  which  a  new  roof  was  put  on.  The  oppo- 
site porl  of  magnesite  brick  is  reported  to  have  been  in  a 
worse  condition." 

V 

Vicft®s=ii.m  Miiirseimll  ©ta&pmfti,  H9I15 
'I'll,-  mineral  output  of  Victoria,  Australia,  during 
1915,  according  to  the  Secretary  of  Mines,  was  valued 
ai  El,737,158,  a  decrease  of  £349,025  from  the  preceding- 
year.  .The  gold  produced  (329,068  oz.)  was  valued  at 
£1,397,793.  Other  items,  in  descending  order  of  value 
were:  Coal  oSS. 101  long  ton-;  antimony  ore.  11. IPC  tin 
ore.  95.5;  silver,  I  1,681  oz. :  diatomaceous  earth.  ?;  \  long 
tons;  wolfram.  14.5;  gypsum,  690;  brown  coal,  2,864; 
magnesite,    189;    kaolin,    40? :    and    manganese    ore.    97. 
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Westt  Cos^stt  Tf&w.'H  Observs\tioin\§ 


Bi   A.  I'    l: 


SYNOPSIS— Travel    on    the    West    Coast    away 
from   the  tourist  routes  involves  many  hardships, 
unsanitary    conditions    and    culinary 
null's.    The  great  mass  of  the  natives  are  ruled  by  ■ 
a  small  aristocracy  actuated  mainly  by  ideals  of 
bygone  ceniur'u  ?.     All  tin  -■    West  ( 'oast  •  out 
are  jealous  of,  a  i<  r.     Betti  r  ac- 

quaintance wit)  States  is  being  culti- 

vated, however,  ai  Is  that  closer  relations 

with    thai   country   may  help  protect   it  from    its 
.  bors. 

South  America  is  our  latesi  hobby;  the  papers  are  Full 
if  the  immense  opportunities  and  markets  for  trade  lying 
•pen  to  us  their:  financial  and  Government  commis 

re  making  trips  there, i  after  the  other,  while  tourists 

in  shoals  have  hern  floi  past 

year-;  and   finally,  mini 

of  capital  are  as  thick  as  bees  everywhere.     Bui  wha 
of  a  place  is  this  "West  Coast  Country,"  as  it  is  called; 
and  especially,  what  are  the  people  like.     Ask  mosi  of 
these  \  isitors  the  latter  and  you  will  oo1 

really  satisfactory  answer — excepi  possibl  i   who 

have  stayed  there  awhile.     Why?     Because  they  ski] 
fly  around  over  the  same  old  trails  at  top  ■'  and. 

lacking  the  comforts  of  hon  i  to  re- 

main long  enough  in  one  place  to  really  gel  to  know  the 
people  or  study  the  country.    J!ut.  it  is  too  big  a  svi 
to  comprehend  in  any  other  way. 

United  States  Travelers  Bias  Opinion 

rp  to  very   recent   times   South   America  has  been   a 
kind  id'  hazy  myth  to  the  average  ol  unlike  the 
mountains  of  the  moon  or  the  canals  of  Mars — and  men- 
tion of  the  West  Coast  Country  is  more  than  tiki 
bring  only  a  blank  stare.    We  are  so  self-centered  here  at 
home,  each  with  his  own  local  interests,  that  we  ha1 
had  time  to  focus  on  .anything  else,  and  only  now  an 
learning  that  the  i  south  of  us 
who  have  their  everyday  life  just  as  we  have  ours.     I 
comparative!)   few                   towever,  know  as  mm  h 
us  as  we  do  about  them:  and  they  judge  us,  as  the)  n 
through  the  visitors  we  send  them     good,  bad  and  indif- 
ferent.    This  is  not  onl)   de al  le,  but     I   is  nol   righl 

and  it  is  high  time  we  became  better  acquainted. 

The  West  Coasl  cot  liffereul  countrii  s, 

the  term  here  is  more  strictly  applicable  to  only  thri 
them— Chile.  Peru  and  Bolivia;  and  the  last-named  has 
today  no  coasl   line  at  all.     It  is  always  included  in  the 
term,  bowever,  as  there  was  a  tin 

Bol              '•  own  a  most  important,  if  uninviting- 
bii  ire  Chile  conquered 
have  since  been  di                  ibulously  rich  deposits  ol 
per,  nitrate,  borax  and   ether  minerals.     Think  \v 
should  feel  if  we  had  losl  a  country  containing 
per  deposit  alone  rich  enough  to  pay  our 
and  you  will  have  the  same  qualms  the  Bolivians 
who  put  through  that  transaction.     You  will  also  under- 
stand why  the- ■  ••  now  crying  out  against  any 
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live,  b 

end    ■ 

allay  their  i 

the  doctrine  of  "live  and  lei  live,"  but  tl 

to  soil  then'  hands  witl 
\\  hile  the  s.aith    \ 

(and   brains)    for  the 
so  slofl  l\  Ii 
ernment,  with  fair  and  just  I 

couir 

ition  of  affa 
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In  Peru  the  soil  is  extremely  rich  and  generally  well 
watered,  but  in  Bolivia  water  is  always  scarce  and  much 
of  the  country  is  a  desert.  A  great  variety  of  crops  are 
raised  by  the  Indians  for  sale  in  the  markets,  although 
potatoes  and  corn  are  their  own  staple  diet.  Sheep.  "oats, 
mules  and  cattle  are  also  raised  everywhere,  and  this  is 
the  real  home  of  the  famous  llama,  a  curious,  stupid 
beast,  but  the  most  useful  animal  the  Indians  possess. 

The  ancient  Inca  t«>wns  on  the  plateau  are  slowly  be- 
ing renovated  for  the  reception  of  tourists,  and  the  trip 
from  one  to  the  other  can  now  he  made  comfortably  in 
trains  provided  the  traveler  can  stand  the  altitude.  It  is 
a  hit  trying  at  first,  hut  one  soon  becomes  accustomed  to 
it,  and  a  little  asperin  is  a  very  efficacious  remedy  for 
the  mountain  sickness,  called  "seroche." 

Covering  some  150  mi.  of  the  plateau  between  Peru 
and  Bolivia  is  the  famous  Titicaca  Lake,  the  highest  body 
o!'  navigable  water  in  the  world,  from  which  the  Desagua- 
dero  River  flows  in  a  very  winding  course  to  the  south 
over  200  mi.  and  empties  into  Lake  Poopo.  This  lake  is 
only  about  1  t  meters  lower  in  elevation  than  Titicaca  and 
has  no  outlet.  The  whole  region  was  evidently  once  a 
great  inland  sea.  and  the  present  lakes  are  all  that  re- 
main of  it.  Bounding  the  plateau  country  on  the  east  is 
the  main  range  of  the  Andes  Mountains,  rising  into  tow- 
ering snow-capped  peaks,  while  beyond  them  the  country 
rapidly  drops  away  and  changes  into  the  tropical  jungle 
Tegion  of  the  Amazon  basin,  fever-ridden  and  unhealthy. 
A  huge  slice  of  southern  Bolivia  lies  just  outside  this 
category  and  on  the  Rio  Plata  watershed,  hut  it  is  such 
a  wilderness  that  it  plays  no  part  in  the  life  of  today. 

Northern  Chile  contains  the  greal  Atacama  desert, 
where  it  hardly  ever  rains;  and  south  of  that  lies  the 
beautiful  central  Chile  valley,  reminding  one  of  Cali- 
fornia, with  the  overpowering  Andes  behind;  while  still 
farther  south  the  country  is  full  of  wonderful  lakes  and 
heavily  wooded  mountains  and  has  a  wet  climate,  similar 
to  the  British  Columbia  coast.  Almost  every  variety  of 
country  known  to  man  lies  in  this  .'i.OOO  mi.  of  West 
Coast  region.  Of  it  all.  however,  probably  the  most 
beautiful  part  is  that  in  central  Chile,  from  Santiago 
south  to  the  lake  country.  And,  to  my  mind,  the  richest 
in  mineral  resources  in  all  South  America  is  the  forbid- 
ding desert  region  of  northern  Chile  and  southwestern 
Bolivia.  As  it  is  also  a  trying  and  dangerous  region  to 
travel  in,  where  false  steps  are  fatal  to  the  trifler,  it  pays 
to  he  wary  of  it. 

Woknodt  Ideals  Actuate  Ruling  Classes 

With  this  sketchy  outline  of  the  West  Coast  Country, 
upon  which  no  end  of  descriptive  books  have  been  writ- 
ten, I  prefer  to  leave  it  and  get  at  the  people,  as  it  has 
been  well  said  thai  "men  are  what  make  a  state,  without 
regard  to  their  environment."  To  understand  them  bet- 
ter, however,  it  is  necessary  to  repeal  a  little  history. 
These  people  an  .ill  descended  from  the  original  Spanish 
adventurers  and  conquerors,  mixed  in  greater  or  less  pro- 
portion with  the  subjugated  Inca  and  other  Indian  in- 
habitants. The  proportion  of  Indian  blood  shows  plainly 
in  the  characteristics  of  the  people  in  the  different  coun- 
tries, and  I  believe  that  explains  the  leading  position  held 
by  Chile,  where  there  was  less  mingling  of  the  races.  The 
Iiua  Indian  of  Peru,  especially,  was  nothing  but  a  slave, 
little  better  than  an  animal.  From  what  I  have  read, 
the  Spanish  conquerors  were  probably  a  curious  mixture 


of  marvelously  energetic  adventurers  and  bloodthirsty, 
cruel  villains,  who  balked  at  nothing  to  attain  their  end. 
The  combination  of  the  two  races,  as  seen  today,  is  bet- 
ter than  what  might  he  expected. 

Kadi  country  had  its  own  struggle  for  independence, 
followed  by  internal  jealousies  and  revolutions,  ami  then 
came  the  inevitable  boundary  disputes  over  the  nitrate  de- 
posits when  they  were  discovered,  culminating  in  1 879  in 
the  short  hut  bitter  war  between  Chile  on  one  side  and 
Peru  ami  Bolivia  on  the  other.  By  absolutely  routing  her 
neighbors,  Chile  took  from  Bolivia  her  seacoast  around 
Antofagasta  in  consideration  for  an  insignificant  payment 
and  from  Peru  the  valuable  provinces  of  Tarapaca  and 
Tacna,  with  the  inevitable  result  of  an  endless  feud. 
Since  then  each  country  has  had  numerous  revolutions  of 
greater  or  lesser  importance  until  the  present  day.  You 
may  say  that  revolutions  are  wrong  and  out  of  date  in 

this  enlighte 1  age,  but  what  can  one  expect  when  one 

considers  the  ancestors  of  these  people.  Time  alone  will 
cure  the  situation,  helped  by  the  proper  immigration  all 
the  West  Coast  is  calling  for,  and  by  universal  education — 
especially  the  latter.  There  are  far  too  many  illiterate 
peons  to  make  a  real  republic  anywhere,  and  unless  a 
change  is  brought  about,  there  always  will  he  the  fear  of 
another  such  condition  as  exists  in  Mexico  just  now.  In 
Bolivia,  for  example,  with  a  total  population  of  less  than 
some  of  our  larger  cities,  over  90%  of  the  inhabitants 
are  illiterate  Indians,  many  of  them  savages. 

Laboe  Conditions  Appkoximate  Slavery 

The  great  plateau  region  is  divided  into  large  "haci- 
endas" owned  by  the  ruling  class,  a  small  element,  who 
pass  the  laws.  Each  of  these  haciendas  has  a  certain 
number  of  Indians  who  live  on  the  land  and  do  the  agri- 
cultural work — to  all  intents  and  purposes  nothing  more 
than  slaves.  They  are  always  reckoned  as  an  asset  and 
arc  quoted  as  such  in  any  transfer  of  ownership,  in  other 
words,  they  go  with  the  land  and  are  obliged  to  supply 
so  much  produce  every  year  to  the  owner.  They  are 
a  densely  ignorant,  servile  race  and  lead  a  dreary  life 
with  no  pleasures  in  it,  unless  an  occasional  drunken  orgy 
oi'  a  weird  tune  played  by  a  lonely  sheep  herder  on  a  reed 
flute  can  he  classed  as  such.  Naturally,  the  more  educated 
owner  of  the  land  spends  rnightly  little  time  among  these 
•'children."  ami  be  takes  good  care  to  see  that  all  land 
taxes  are  kept  at  their  lowest  possible  figure.  He  prefers 
to  see  the  government  taxes  raised  in  some  other  way — 
by  monopolies  on  salt,  matches  or  tobacco,  or  by  taxing 
the  exports  from  the  mines,  many  of  which  are  owned  by 
foreigners.  Any  suggestion  that  he  should  be  more 
heavily  taxed  and  forced  to  divide  his  land  holdings 
among  the  actual  tillers  of  the  soil,  or  that  the  Indian 
peon  should  be  educated,  by  compulsion  if  necessary, 
meets  with  an  astounded  refusal.  And  yet  the  need  for 
such  a  course  is  most  pressing  in  Bolivia  today  to  start 
an  improvement  in  the  country.  The  members  of  the 
luckily  born,  small  upper-crust  class,  should  recognize 
that  their  position  is  one  of  trust,  to  he  conceded  and 
maintained  i  nly  on  condition  that  they  will  also  work  or 
lose  their  rights.  It  is  the  same  trouble  as  that  in  Mexico 
and  in  all  the  other  Latin-American  republics,  where 
manual  labor  or  drudgery  of  any  kind  is  considered  im- 
possible for  the  gentleman,  provided  someone  will  support 
him  or  he  can  get  something  for  nothing  by  gambling  or 
some  other  gentlemanly  accomplishment. 
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In  Chile  the  original  tribes  were  never 
the  Spaniards,  bu1  the  wealth  of  the  countr} 

the  owners  of  large  baciendas  jnsl  the  -nine',  wor I  in  h 

dreadful!]  inefficient  manner  by  the  peon  class,  called 
"rotos"  locally.  These  peons  have  sonic  Spanish 
in  them  and  are  more  intelligent  than  the  Bolivian  In 
dians,  having  some  slighl  education,  bul  the  same  prin- 
ciple obtains  among  the  upper  classes.  To  mj  mind  Hi" 
"roto"  is  the  hope  of  Chile,  as  he  is  a  worker, 

and  is  slowly  becoming  more  temperate.    Tl 

probably  be  thanked  forthat.  Obligatory  militai 
universal  in  nil  these  countries     under  German  instructors 
until  the  war  began     Inn    Peru  and   Bolivia  arc  too  poor 
to  support  the  full  classes  every  year,  ami  a  few   months' 
training  is  all  that  many  a  man 

•'I   BRENI  -.      Wl>    Exi   M  'NG1     ix    III  ii  OH  u;l  I      Si 

Notwithstanding   that   the  Chileans  are  more  pro 

mm'  and    wealthy    than    their   -them    neighbors,   their 

currency  and  exchange  is  in  a  deplorable  condition.     NTo 
gold  is  in  circulation,  and  the  paper  monej   i-  worth  only 
one-sixth   as   much   a-   ours.      Exchange   Bud 
lively  rate  and  affords  a  substantial  living  to  those  who 
know  the  game.    While  there  is  suffieienl  gold 
to  give  a  value  of  11  pence  to  the  peso  todi  change 

hovers  around  S'-  pence,  for  which  the  large  landowners 
may  be  blamed.     Owning  the  countrj   and   paying   I 
workmen    in    pesos    while    they    receive    gold    Tor    their 
products,  naturally  they  do  everything  to  keep  the   rate 
of  exchange  down.     With  so  many   English  houses  estab 
lished  there,  imports   have  been   maintained   in   spite  oi 
the  war.     In  Bolivia,  on  the  other  hand,  where  thi    I 
mans  have  hitherto  controlled  the  importing  busine 
imports  stopped  long  ago,  and  with  heavy  exports  of  tin, 
copper  and  other  metals,  the  landowners  could  not  eon 
fcrol  the  exchange  at  all.     In    Peru   the  same  condition 
prevails  and  exchange  is  very  high,  although  in  neither 
country  is  any  gold  in  circulation  at  the  present  time. 

Greatest  Wealth   oi    Pi  ri     Agricultural 
Peru,   while   containing   manj    profitable  gold,   silver, 
copper,  coal  and  oil  deposits,  has   its  greatest   wealth   in 
agricultural   resources.     Great   sugar  and   cotton    estates 
are   owned    by   the   leading    families,   and    in    the    h 
country,    products   suitable    tor    those    temperatures    are 
raised,  hut  all  under  similar  conditions  to  those   found 
in  Bolivia  and  Chile.    Transportation  is  even 
cult  in  man\   places  hire  than  in  Bolivia,  as  the  country 
i-  cut  up  by  immense  canons  and  high  mountains,  so  that 
long  intercommunicating  lines  of  railroad  are  difficult  and 
expensive  to  construct.     It  is  related  that  a  traveler  who 
was  riding  over  the  mountains  in   northern    Peru,  where 
one  goes  up  one  ranee  and  down  another  with  no  apparent 

end,   beet i   weary  and   remarked:  '"It   is  said   that   the 

Lord  made  heaven  and  earth  in  six  days,  but  this  must 
have  been  a  late  Saturday    night's  job";  and  he  was 
Ear  wrong. 

To  the  traveler  tie  th,  perhaps  the  m 
ing  things  impressed  on  his  ilth  and  out- 
rageous I' 1  lie  finds                         Except  in  Lima.  Val- 
paraiso or  Santiago,  I   '     ioti                   dations  are 
cusable  and  even   in                        they  are  only  passable. 
It  is  a  constant  fight  to  obtain  fairly  clean,  sanitary  ar- 
rangements, and   ij  ilmosl 
a  hopeless  task.     The  doctrine  that  "eleanlim 
to  Godliness"  i-  dreadfully  hard  to  spread,  but 
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neighbor,  so  that'  our  position,  provided  we  send  them 
proper  representatives  who  speak  the  language,  will  be 
a  very  advantageous  one.  We  are  so  far  away  they  do 
not  really  fear  any  colonial  desires  by  us,  and  they  feel 
we  can  protect  them  from  one  another. 

%hm<s  MnimaEiig  aft  Be»©]&©e&  HIM* 

The  average  number  of  men  employed  in  the  mines 
in  the  Broken  Hill  held  during  1915  is  estimated  at 
5,315,  compared  with  7,855  during  the  previous  year. 
Many  of  the  mines  attempted  only  maintenance  work 
underground  and  repairs  to  or  installations  of  new  ma- 
chinery on  the  surface. 

The  Broken  Hill  Junction  Co.  mined  1,100  tons  of 
crude  sulphide  ore  averaging  15$  lead,  10%  zinc  and 
12  oz.  silver  per  ton. 

The  British  Broken  Hill  Proprietary  mined  only 
carbonates  in  the  upper  mine  levels — 1,883  tons  of  ore 
containing  595  tons  of  lead  and  11.398  oz.  silver.  Broken 
Hill  Proprietary,  Block  14,  produced  principally  from 
development  8,916  tons  of  carbonate  containing  2,396 
tons  of  lead,  124,664  oz.  silver,  in  addition  to  which  986 
tons  of  sulphide  ore  was  stacked  on  the  dump.  Broken 
Hill  Proprietary,  operated  on  a  reduced  scale  owing  to 
the  war.  The  mills  handled  189,046  tons  of  crude  ore. 
producing  33.036  tons  of  lead  concentrates,  while  the 
handling  of  old  dumps  and  tailings  by  the  regrinding 
plant  produced  from  164,541  tons  of  ore,  a  total  of  4,491 
tons  of  lead  concentrates. 

Broken  Hill  South  Silver  Mining  Co.,  operated  under 
war-restricted  conditions  and  with  a  total  shutdown  of 
55  days.  The  mill  treated  294,530  tons  of  ore  assaying 
1  (-.7$  bad.  7.5  oz.  silver  and  1  \r~<  zinc,  from  which  was 
produced  55,619  tons  of  concentrates  assaying  <i(u;', 
lead,  23%  silver,  and  9.8$  zinc  The  tailings  delivered 
for  treatment  to  the  Amalgamated  Zinc  plant  totaled 
181,924  tons  assaying  3.1$  lead,  3.4  oz.  silver,  and 
17.2$  zinc.  The  recovery  was  77.6$  lead  and  58% 
silver.  On  the  1,270-ft.  level  the  orebody  was  developed 
lor  a  width  of  105  ft.,  averaging  for  this  whole  distance 
I  !.:>','  lead,  8.6  oz.  silver  and  1  t.8$  zinc.  Ore  reserves 
now  total   3,350,000   tons. 

Zinc  Corporation,  Ltd.,  installed  new  machinery,  im- 
proved ventilation,  and  did  considerable  development 
work,  including  three  diamond-drill  holes.  Sulphide 
Corporation,  in  spite  of  war  conditions,  maintained  the 
normal  ore  production,  the  total  output  being  242,043 
Ions.  Amalgamated  Zinc  operated  intermittently.  North 
Broken  Hill  produced  258,213  tons  of  ore  from  the 
mine  and  treated  261,939  tons  assaying  15.9%  lead, 
;.i;>  oz.  silver  and  12.95$  zinc,  producing  52,800  tons 
of  concentrates  assaying  61.2$  lead.  20.9  oz.  silver  and 
8.9$  zinc.  The  recovery  of  the  metals  was  thus  77.6% 
lead.  56.6%  silver  and   13.7%  zinc. 

During  the  year  the  Broken  Hill  Associated  Smelter-. 
Ltd.,  purchased  the  Broken  Hill  Proprietary  Co.'s  smelt- 
in-  and  refining  works  at  Tort  1'irie.  The  new  company 
was  formed  by  lour  of  the  leading  mining  companies  of 
Broken  Hill:  Broken  Hill  Proprietary  Co..  North 
Broken  Hill,  Ltd.,  Broken  Hill  South  Silver  Mining 
Co.,  and  the-Zinc  Corporation,  Ltd.     One  of  the  objects 


of  the  new  company  is  to  extend  the  smelting  industry 
in  Australia  and  to  enable  the  mines  of  the  associated 
companies  to  be  independent  of  foreign  smelters,  who. 
up  to  the  present,  have  controlled  a  large  portion  of  the 
trade.  At  present  the  output  from  these  mines  is  regu- 
lated by  the  capacity  of  the  smelteries,  which  is  con- 
siderably below  the  average  production  of  the  mines. 
Steps  are,  however,  being  taken  to  enlarge  the  plant  to 
cope  with  the  requirements  of  these  mines.  The  benefit 
to  this  field  by  the  purchase  should  be  far-reaching. 

m 

World's  Slhafft-Sflffivlhlaiag  IR®c©s=dl 

By  A.  Cooper  Key* 

A  new  world's  record  in  shaft  sinking — 252  ft.  in  -">1 
days — has  been  created  by  the  Crown  Mines  in  its  new 
No.  14  shaft,  situated  in  the  southern  portion  of  the 
property  in  what  is  known  as  the  Bovysers  Reserve  on 
the  South  African  Rand.  In  the  30  days  of  September 
ami  on  the  first  day  of  October,  this  shaft  was  sunk  246  ft. 
and  (i  ft.  respectively,  totaling  252  ft. 

The  shaft  is  circular,  similar  to  that  sunk  some  time 
ago  at  the  New  Modderfontein,  of  21  ft.  6  in.  diameter 
before  and  20  ft.  after  bricking. 

The  sinking  was  done  with  the  aid  of  30  natives,  work- 
ing 90  shifts.  Five  Lngersoll-Rand  machines  were  used 
pei-  shift.  To  break  the  9.120  tons  of  rock  excavated, 
61  rases  of  gelatin  were  consumed.  This  rock  was  hoisted 
in  a  3-ton  bucket,  the  hoisting  being  done  by  one  steam 
engine  connected  with  two  boilers. 

Tho  previous  sinking  record  was  made  by  the  Modder 
Deep  Levels  in  April,  1912.  when  234  ft.  was  sunk  in 
one  of  the  twin  shafts.  This  shaft  had  three  compart- 
ments, two  measuring  5x6  ft.  and  one  6xfi  ft.  The 
Mcdder  Deep  beat  the  record  created  a  month  earlier  in 
the  southeast  shaft  of  the  Modder  Government  Gold 
Mining  Areas  by  the  narrow  margin  of  a  foot.  This, 
in  turn,  was  an  advance  from  the  213  ft.  of  the  Modder 
Deep  constituting  the  previous  record.  Previously  the 
best  record  was  that  of  the  Brakpan  .Alines,  made  as  far 
hark  as  July,  1907. 

It  may  be  pointed  out  that  the  Government  Areas 
shafts  are  longer  than  that  being  sunk  at  the  Crown 
Mines,  measuring  45x10  ft.  before  timbering.  This 
portion  of  the  shaft  was  sunk  through  155  ft.  of  quart- 
zite  and  78  ft.  of  shale.  About  one-third  of  the  distance 
was  sunk  in  the  formation  known  as  the  Kimlierley  shale, 
in  which  almost  all  of  the  previous  records  had  been 
made.  The  Crown  Mines  record  was  accomplished  while 
sinking  entirely  in  quartzite. 

The  1912  records,  now-  surpassed,  were  made  at  a 
depth  of  about  2.000  to  2,500  ft.,  whereas  the  total  depth 
of  the  Crown  Mines  new  shaft  is  not  far  from  1,000  ft. 
It  is  being  sunk  to  strike  the  main  reef  at  a  depth  of 
about  1.500  ft.  If  it  goes  to  ibis  full  distance,  and  the 
dip  of  dikes  has  yet  to  be  revealed,  it  will  be  the  deepest 
shaft  in  the  Rand,  surpassing  the  Jupiter  and  Village 
Deep  shafts,  which  are  3.900  ft.,  and  City  Deep  (eastern), 
which  is  .",.800  ft.  deep. 

During  the  first  six  months  of  sinking  not  a  single 
accident  occurred,  Ivor  Rees,  the  mine  overseer,  being 
a  keen  observer  of  safety-first  rules. 


,1     Permanent    Building,    Johannesburg;, 
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©al  aiadl  Wadef  Separator  for 
GommpressedUAir  lLaBae 
B^   .1.  P.  K  i  i  loi   ■    I'.    - 

In  any  remote  prospeel  od  an  oil  and  water 

separator  such  as  thai   illustrated  will  In-  found  to  be  a 
useful  and  handy  piece  of  apparatus.     The  use  and  care 
of  compressors  on  such  work  is  not  scientific,  the  men 
available  for  the  work 
are  ignorant,  and  so  it, 
frequently  h  a  p  pe  o  s 
thai  oil  troubles  devel- 
op in  the  machine  un- 
derground.   When  you 
add  to  that  the  I 
iug  due  to  moisture  in 
the  air,   the    valui    oi 
any  kind  of  apparatus 
that  will  help  to  miti- 
gate   these    drawbacks 
l-    apparent.      A    sep- 
arator should  of  course 
go    along    with    i 
compressor,  but  we  all 
know    what    prospect- 
ing outfits  are— there 
is     always     some 
that   should   be    there 
lmt  never  is  sent,  and 
a  separator  on  the  air 
line     is     one     of     the 
tilings  frequently   con- 
spicuous   by    its    ab- 
sence.    Usually    then 
is     nothing     available 
from   which    to    make 
one.    This  at  least  was 
the  case  on   the   work 
whe  re  the 
described     was 
its    construction     will 
readily   be   understood 
from   the   illustration, 
pipe  and  fittings  being 

all  that  is  required.    The  air  intake  from  the  compn 
was  a  2-in.  line  and  I  eparator  it- 

self consisted  of  1-in.  pipe  with  thi  ,:l1  el" 

bowsto  suit.     Above  the  a  tin    t-in.  tee  was  bushed 

down  to  hold  a  8-in.  safety 
separator,   which 
down  to  hold  a  '..-in.  turn-cock  taken  from  an  air  dn 

By  watching 

collected  moisture  and  oil  that  came  over  from  th 

pressor,  a  great   improvement  in  the  quality 

was  obtained. 
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Separator  for  Gasoline  Line 
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ribed   by   II.   II.    Parker  in   I 
Im  en  used  for  a  <■  uol  line 
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top   i ther   bushing   is   screwed   in   and   soldered,   thus 

making  a  connection  for  the  fuel  pipe  to  the  carburetor. 
In  operation  the  water  and  sediment  settle  to  the 
bottom,  while  the  clean  fuel  rises  to  the  outlet  pipe.  The 
separator,  of  course,  may  be  made  any  size;  the  larger  it  is 
the  more  dirt  ami  water  can  be  allowed  to  collect  before 
draining. 


A  frogless  switch  was  described  by  Le  Baron  Smith  in 
Coal  Age,  Nov.  18,  L916,  and  a  brief  description  is  pre- 
sented herewith. 

The  switch  is  adapted  particularly  for  use  on  main 
electric  baulage  roads,  at  partings  which  must  be 
frequently  traversed  by  mine  locomotives. 

It  is  a  well-known  fact  that  much  trouble  is  experienced 
at  these  points  in  the  maintenance  and  upkeep  of  switches, 

Throw  Rods  Turned  up  and  Bolted  to  Web  of  /fail 


convergence  forming  what  would  ordinarily  be  termed  the 
angle  of  the  frog.     Kadi  of  these  rail  sections  is  drilled 

for   fishplates,   to  con -t   with   the  abutting   rails.     The 

baseplate  is  also  well  spiked  to  the  ties,  making  the  whole 
solid  and  rigid.  Small  plates  C  are  bolted  to  the  base, 
to  limit  the  throv,  of  the  swinging  rail  and  insure  its 
proper  alignment  with  the  connecting  rails. 

This  switch  is  located  at  the  main  parting  near  the 
bottom  of  the  shaft,  at  the  juncture  of  the  loaded  and 
erupt}  tracks.  It  is  always  set  for  the  loaded  trips  coming 
out.  the  hrakenieii  on  the  empty  trips  opening  and  closing 
it  as  they  go  in.  it  has  been  in  continuous  operation  for 
two  years,  with  a  daily  average  of  60  to  70  motor  trips 
(about  1,3P0  cars)  passing  over  it.  has  not  cost  one  cent 
lor  repairs  and  has  given  perfect  satisfaction.  The  motor- 
men  are  much  in  favor  of  it,  there  being  no  jar  or  jumping 
of  (he  locomotive  in  passing  over  it  when  the  wheels  are 
worn,  as  is  the  case  in  running  over  the  ordinary  frog. 

Tin'  switch,  which  is  patented  by 
W.  R.  Ross,  trackman  at  the  Mor- 
risdale  No.  1  shaft,  has  many  points 
of  merit,  but  unfortunately  has 
never  been  brought  before  the  mining 
fraternity,  or  received  any  publicity 
whatever. 


j  Bolt  Hinge 

£*3*I8"W.  Plate  Riveted  to 
•■Bottom  of  Frog  Rail 
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CAST-IRON  FR06  PLATE 
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using  ordinary  frogs,  owiug  to  the  locomotive  wheels 
becoming  grooved  at  certain  tunes  to  a  depth,  which  while 
not  justifying  a  change  of  wheels,  often  causes  a  broken 
frog  or  a  derailment,  entailing  delay  and  expense. 

In  the  accompanying  drawing  it  will  be  seen  that  the 
frog  is  replaced  by  a  pivotal  rail,  arranged  at  the  juncture 
of  the  convergent  rails  of  the  main  and  branch  tracks. 
This  pivoted  rail  is  connected  by  two  bridle  bars  and  a 
throw  rod  to  the  same  -witch  lever  which  operates  the 
latches.  When  the  switch  lexer  is  thrown  to  one  side, 
setting  the  latches  for  the  branch  track,  the  pivotal  rail 
forms  a  part  of  the  branch  track,  and  when  the  switch  is 
reversed  for  the  main  track,  it  becomes  a  part  of  the  main 
track.     The  drawing  shows  it  in  the  latter  position. 

The  pivotal,  or  swinging,  rail  section  is  fastened  to  an 
iron  baseplate,  having  a  depression  in  the  center  which 
allows  mom  for  the  pivot  hinge.  Four  short  pieces  of  rail 
are  bolted  to  the  plate,  one  :it  each  corner,  their  angle  of 


treatment 


d  t 


As  to  what  solution  would  mark  a 
vandyke  white.  Edward  Godfrey  says 
the  following  in  Engineering  News, 
Dec.  II.  1916 :  I  wanted  to  know 
this  myself  a  short  time  ago,  so  T  went 
into  the  laboratory  and  tried  soda,  am- 
monia carbonates,  acids  and  peroxide, 
hut  could  find  no  single  solution  that 
would  bleach  out  the  brown.  In  draw- 
ing lines  with  the  pen,  however.  T  dis- 
covered that  at  the  intersection  of 
some  of  them  the  print  turned  white. 
A  mixture  of  the  solutions  which  made 
these  lines  was  made  and  a  clear  white 
surface  was  left  under  brush  or  pen. 
The  two  substances  arc  hydrochloric- 
acid  and  peroxide  of  hydrogen.  No 
i  he  needed  after  applying  the  solution. 


A  plant  for  the  veneration  of  illuminating  gas  is  being 
manufactured  by  the  Tirrill  Gas  Machine  Lighting  Co.. 
lit'!  Park  Ave.,  New  York.  The  plant  consists  of  a  gen- 
erator, exhaust  blower,  air  pump  and  the  necessary  piping. 
Its  use  in  -mall  isolated  plants  should  prove  advantageous 
where  an  electric  lighting  system  is  not  feasible.  A  sur- 
face plant,  illuminated  by  gas.  is  safer  and  more  efficient 
than  one  depending  on  the  uncertainty  of  oil  lamps. 

Owing  to  the  possibility  of  nitroglycerin  leakage  from 
dynamite,  due  to  its  improper  storage,  there  is  danger  in 
making  any  use  of  empty  dynamite  boxes.  They  should  be 
burned  without  being  knocked  to  pieces  or  split,  as  the 
wood  having  absorbed  nitroglycerin  is  likely  to  be  explosive. 
They  should  not  be  burned  in  a  stove,  as  serious  accidents 
have     been     known     to     happen     from     this     cause 
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eft  of  ^tcseianc  oira  ISff-ass 

The  question  oi    the  extent  to  which  arsenic   is  detri- 
mental to  brass  was  ta  C  .11.   Matin  n  son  and 
B.   M.  Thalheimer  in  a   paper  befo 
ing  of   the    British    institute   of    Metals    in    London    in 
September.     A.  i  ording   to  Iron    L/71     V       30,   I91fi 
authors  gave  the  results  oi  ex  pei  inients  on  11 
of   three  arsenical    brasses   containing    i.'.'.-V,    of  cop])cr 

low  and    high    in   arseni d   0.120$     n 

lively )   and   61  ' ,    o1   i  opp<  r.  high   in  arsenic   ( 0.1  ' 

In    the    mechanical    tests    mad.'   aftei  I  1      and 

quenching  al  various  temperatures  between   150  and  (50 
C.,  the  arsenical  brass  was  found  superior  throughout   in 
elongation  and  strength.     Thus,  when  quenched  al   550 
('.  the  arsenical  brass  gave  a  tensile  strength  of  19,400  lb 
per  sq.in.,  with  an  elongation  of  '.:.">',    in   2  in.,  while 
the  corresponding  figures  for  the  other  alloy  were     - 
lb.   per  sq.in.   and   74. 25$    respectively.     On    the 
hand,  the  contraction  of  area  of  the  arsenical  brass, 
annealing  at  a  high  temperature  followed  b]   quenching, 
was  a  little  the   lower  of  the  two;  and   in  all  cases  the 
arsenical  brass  was   the  better   under  conditions  0 
sudden  cooling.     The  alloy  with   the  -mailer  percentage 
of  copper   was    less    sensitive    than    the   higher  alloy    to 
variations  in  the  rate  of  cooling. 

The    authors    consider    that,   given    pi  aling, 

arsenical    brass    is  stronger  and    more   ductile   than    that 
from    electrolytic  copper  and   that    it    will   stand 
hot  and   cold   working.      For   brass   contains 
copper  and   intended   for  cold  working,  thi 
that  annealing   at    temperatures   above    a    moderate    red 
heat   should  be   followed  by  cooling  at   the  rate  of  about 
20°  C.  per  min..  down  to  a  temperature  approximating 
450°    C.      Still    slower   cooling    (50      C.    per    min.)    is 
advised  when  the  proportion  of  copper  is  higher,  quench- 
ing   in     running    water    bi  ing 

temperature    has   fallen    to   aboul    550      C. :    bul    if   the 
cooling  is  effei  ted  more  quickly  than  the  first-named  van'. 

h  -hould  proc I  until    150     I  an  -  en  lower  ten 

ature  is  attained.     The  result-  of  the  li  -  out  in 

a  number  of  tables  and  1  rj 

In   discussing    the   paper  Dr.    Hudson    rati 
that  the   results  would   establish   complete  confident 
arsenical   brass,   for  though   it   was   shov 
rial   with   good    tens 

the    drop    test,    were    required.      The    banded    structure 
was  not    infrequent    in   copper-zinc  alloys  and 
depended  on   tin  tion  rolled. 

of   zinc    diffusion    b\    the   arsenic    was   an   effect    which 

sei  med    to    be    I      id    by    inipui 

having   a   similar   en     I     <        PP  '  sine-nickel   a 

Mr.   Murra 
standard    alio;  Manufacturers 

present   are   doubtful   origi 

frequently    containing    arseni.-    from    mixed 
scrap  copper.     Hi    :      -  '      tad    found  that  shi 


:   but    the 

■ 

I  racturc  all  over. 

?or  Turner  empl 
ployin 

1  -  hail   1  ried  a   « 

Dr.  W.  Roscnhaiu  pointed  out  an  a 

the   diffusion    or   solution    irl in    -ted.   and 

drew    attention    to    the    la.  I    thai    when    lead    ami    a' 
.     :it    togethi  r  1  difl 

need  by  eitln  r  I ( 

minations 
had    buill    too 
Professor  Huntington  said  that  work  on  the  lim 
by  the  author-  was  very  badlj  needed  and  that  uunu 
experiments  oughl    to   be  carried   out    w   | 
.tabling  small  qua 
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In  a  Westen    milling  plant  where  ;i  Hardiugc  ball  mill 
was  used  to  reduce  the  -  rolls,  il 

1         ,ir\   to  install  0  -•  • I  mill  to  im  n 
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The  feed  to  the  second  mill  flowed  into  the  box  at  a  con- 
siderable velocity  and  straight  into  the  scoop  mouth  as  it 
moved  on  that  portion  of  its  revolution  through  the  feed, 
consequently  more  ore  was  actually  forced  into  this  mill 
i Ik.ii  into  the  first,  and  a  greater  grinding  capacity  was 
the  result. 

or  course  there  would  necessarily  lie  a  limit  to  the  in- 
crease in  grinding  capacity  of  the  mill  with  increase  of 
feed,  hut  the  indisputable  fact  that  such  an  increase  took 
place  in  this  instance  suggests  that  possibly,  on  account 
of  insufficient  crowding,  some  other  mills  are  not  operat- 
ing at  capacity  and  that  perhaps  some  experiments  along 
this  line  would  he  profitable. 

Soma©    Motes  ©e&   IL©§icdl    Stnm©Miinigf 
av^  To©©!©,  Walk 

The  sintering  equipment  at  the  International  Smelting 
C'o.'s  works  at  Tooele,  Utah,  comprises  10  Dwight  & 
Lloyd  sintering  machines,  each  [2x264  in.  As  installed, 
these  machines  had  a  pallet  travel  of  1.".  in.  per  min.. 
the  tonnage  per  machine-day  varying  from  90  to  L20 
ton-,  average  sulphur  content  of  the  charge  was  l  l.o','  ; 
average  sulphur  content  of  -inter.  5.2%.  The  physical 
condition  of  the  product  was  good. 

Several  attempts  to  increase  the  tonnage  by  increasing 
the  speed  of  pallet  travel  to  a  maximum  of  IS  in.  per 
min.  were  accompanied  by  pool'  sinter  and  high  sulphurs. 
In  spite  of  this  experience  an  attempt  was  made  with 
what  was  considered  a  maximum  pallet  travel,  or  2?  in. 
per  min..  with  results  that  were  highly  satisfactory  both 
as  to  quality  and  quantity  of  sinter.  This  speed  is  now 
maintained,  the  average  tonnage  per  machine-day  is  •.".':;. 
and  at  times  run-  up  to  245  ton-.  The  sulphur  content 
of  the  feed  i.-  11.8%.  and  of  the  product  3.18%.  The 
average  sulphur  in  the  feed  for  the  first  six  months  of 
1916  was  11.47%,  and  of  the  sinter  produced,  2.88%. 
Referring  to  the  tonnage  per  machine-day.  this  is  press 
tonnage;  is.si',  of  this  tonnage  is  screened  out  of  the 
sinter  as  line-  and  returned  to  the  receiving  hills  of  the 
sinter  plant.  These  screenings  arc  obtained  by  the  sinter 
dropping  from  the  end  of  the  machine  on  a  '..-in.  grizzly 
and  is  for  the  most  part  dust,  analyzing  approximately 
',',    sulphur. 

Greateh  Fuknace  Efficiency  Obtained 
\\  rni    I  lot  isle  Tiki;  .1  wk  ETS 

In  the  lead  department  of  this  works,  there  ate  five 
blast  furnaces,  each  54x180  in.  at  the  tuyeres.  Each  fur- 
nace has  25  tuyeres,  I  in.  in  diameter.  The  depth  from 
charge  floor  to  tuyeres  i.-  2  I  ft.  8  in.;  from  charge  floor 
to  bottom  of  crucible,  30  ft.  Experiments  with  various 
widths  of  furnaces  varying  from  |.">  to  i;o  in.  have  been 
tried,  with  the  final  resull  that  a  width  of  5-1  in.  has 
been  adopted  a-  standard,  four  of  the  five  furnace-  have 
two  tiers  of  jacket-:  the  fifth  will  he  changed  to  this 
construction  when  the  opportunity  oilers.  The  upper  tier 
of  jackets  i-  placed  vertically,  a-  u  was  found  thai  if 
the  bosh  of  the  lower  jacket  was  continued,  the  crusts 
were  not   so   readily   removed. 

The  first  installation  of  upper  jackets  at  this  plant 
was  in  1913.  The  following  data  referring  to  the  in- 
stallation of  the  upper  tier  of  jacket-  may  he  id'  interest: 
Volume  of  water  passing  through  jacket-  m  gallons  per 
minute  per  furnace-day.  159;  increase  of  temperature  of 


water  passing  through  upper  tier  of  jackets,  11.3°  F.: 
average  cost  of  each  barring  down  of  a  furnace  and  re- 
pairs to  brickwork — double  tier  of  jackets  $284.67, 
single  tier  id'  jackets  $607:  average  time  occupied  in 
each  barring  down  and  repairing  brickwork — double  tier 
of  jackets  2.51  days,  single  tier  of  jackets  1.59  days: 
reduction  in  tonnage  efficiency  due  to  time  lost  per  year — 
double  tier  of  jackets  1,659.3  foils,  single  tier  of  jackets 
2,268  tons. 

Tuyere  ix  Hack   End  Jacket  Decreased  Crusts 

Another  feature  of  blast-furnace  construction  i<  the 
addition  of  a  tuyere  in  the  center  of  the  back-end  jacket. 
By  bushing  the  two  tuyeres  on  each  side  jacket,  im- 
mediately adjacent  to  the  end  jacket  to  one-half  their 
original  diameter,  the  effeci  of  the  end  tuyeres  is  notice- 
able  in     lei  reased    formation   of     rust. 

The  International  smeltery  was  probably  the  first  lead 
plant  to  discard  the  bedding  of  ores,  so  long  considered 
necessary  in  lead-smelting  practice.  This  was  accom- 
plished by  the  application  of  weighing  hoppers  under  each 
lun  and  some  minor  modification  of  standard  equipment. 
Tlie  new  system  was  adopted  on  the  suggestion  of  Henry 
N.  Thomson,  then  superintendent  id'  tin'  Tooele  plant. 
Inn  now  metallurgist  for  the  United  Verde  Copper  Co. 
at  Clarkdale.  Ariz.     Mr.  Thomson  hail  seen  the  weighing 

hoppers  in  use  at  the  copper  smeltery  of  the  Old  Dominion 
any  at  Glebe,  Ariz.,  and  decided  to  try  them  for 
making  up  the  lead-furnace  charges  at  the  International 
smeltery.  The  mechanical  details  were  worked  out  by 
I..  T.  Sieka,  mechanical  superintendent  at  the  Tooele 
woris-.  The  installation  of  Ibis  system  of  making  up  the 
charges  dispensed  with  a  horde  of  charge  wheelers,  whose 
places  have  always  been  exceedingly  difficult  to  till  (luring 
periods  of  scarce   labor. 

The  tonnage  per  furnace-day  averages  approximately 
300  ton-  of  gross  charge.  No  slag  shells  an1  returned, 
which  practice  was  established  in  1915.  There  i-.  bow- 
ever,  included  in  this  gross  tonnage  the  secondaries 
resulting  from  the  repairs  to  forehearths.  Automatic 
sampling  of  a  large  volume  of  slag  and  slag  shells  over 
a  considerable  period  gave  the  results  shown  in  the 
accompanying  table.     After  figuring  handling  and  smelt- 

ANALYSES.OF  SLAG  AND  SLAG  SHELLS  AT  TOOELE  LEAD  SMELTERY 

Pb,  '  i  C'u.  ' ;  Ag,  I  Iz.  Ail,  Oz. 

Original  slag  1    1 

Slae  shells  I    4 

0  7 


0  28 

0  31 

Traet- 

0  62 

0  70 

Tnic. 

0  20 

0   38 

0  005 

0  39 

0  85 

0  005 

Slag  sheila 

ing  cost  together  with  the  recoverable  metal  in  the  slag 
hell-,  it  was  apparent  that  there  was  no  economy  in 
resmelting.  With  the  removal  of  slag  shells  from  the 
charge,  the  coke  percentage  dropped  from  12.925?  t0 
10.76%.  The  furnaces  arc  operated  with  double  fore- 
hearths,  the  resultant  slag  assaying  as  follows:  Pb  1.17%, 
Cii  0.23%,  Ag  o.:;;  oz.,  Am  0.001  oz.,  SiO.  30.93%, 
FeO  4    .Mno  38.87,  CaO  15.22,  ZnO  r.93%. 

The  converting  of  the  leady  copper,  described  by  0.  M. 
Kuchs,1  is  still  in  satisfactory  operation,  treating  a  lead 
matte  of  the  following  composition:  l'h  15.7%,  Cll 
10.2%,  Ag  19.3  oz..  Au  0.05  oz..  and  giving  a  fume 
assaying:  l'h  58.8%,  Cu  0.67%,  Ag  4.78  oz.,  Au  0.012 
oz.  The  recovery  of  lead  in  the  form  of  fume  is  approxi- 
mately   97%. 


"Trans.  A.  I.   M.  E.,"   Vol.    I!>. 
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Safety  Collar 
By  .1.  E.  ( ' \ 

An  easily  madi  afel  i  ollar  that  can  bo  used  on  Hie 
end  of  shafting,  etc.,  is  shown  in  the  accompanying  illus- 
1  ration.      Ii   1  onsists  of  a    ronnd   1  Mar  ha\  ing 

a  groove  in  the  1  enter,  in  which  is  plai  1 


THE  SAFl    H    COLLAR 

flat  steel  spring.     A  hole    -  made  in  the  spring  through 
wliirh  to  insert  a  screwdriver.     The  hole  is  turned  away 
from  the  screw  after  the  screw  is  tight* 
serves  as  a  guard    for   the  :    the  same  time 

n  will  instanl  ly  stop  th  it. 


trouble  I   use  .1  I 
the  illustration,  whi.  h  will  hold  I 

1 
tool  to  he  ground  is 
b\  the  setsi  rew.     Ii  .  an  tin  11  1 1 

without   I...  burning 


of  IFLecflttimnirnf,"   Mineral 

Cmi<ttiii&g£  Oil 
l'.,   I'  (i    1. 
I:i  shops  which   In 

nil  en   the   work,  and 

that  i<  carried  ai 

is  wasted.     The  sketi  Ii  shov 


Moll  dies*   f©jp   Qs'aEadlDB'a^  Toc^l  BMtts 

111     II  BUB]  [IT    M.    I  I  VKLIXOf 

Willi  ordinary  care  the  a  1  older  should 

almost    indefinitely;   but    in  finds    tool 

holders  that  show    i  the  hands  0 

them.     The  worst  abuse  probably    is  caused   hj   tin 


■ 


-I %  Set  Screw 


THE    TOl  IL    BIT    Hi  ILDER 

111011  practice  of  grinding  d  tool  bits  when 

thej  arc  in  place  in  the  holder.     While  grinding  ii 
way   the   operator  trike   the    holder 

againsl   the  emery  « heel,  and  after  this   has   b 
enough  times  tin  older  will  be  badly 

ground,  especially  right  under  the  tool  seat. 

The  operator  can  iiardl)  be  blamed  for  this.     I 
tempt-  to   hold    the   high-speed   bit    in    1 

•Hartford.   Conn. 
(•Greenfield     Mass 
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oil  is  used  on  drill 
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passes  through  the  overflow  pipe,  together  with  some  of 

the  solution,  into  the  tank  />'.  In  the  tank  II  the  oil 
naturally  rises  to  the  top  and  is  removed  in  buckets.  The 
waste  solution,  which  remains  at  the  bottom  of  the  tank. 
siphons  through  the  outlet  pipe  into  the  sewer.  Except 
tor  removing  the  reclaimed  oil  the  process  is  automatic, 
and  the  quantity  of  oil  reclaimed  has  made  the  installation 
Midi  worth  while. 

The  illustration  shows  the  arrangement  at  this  plant, 
hut  of  course  many  modifications  can  lie  made  to  suit 
existing  conditions.  Mineral  cutting  oil  does  not  combine 
with  the  soda  and  saponify,  as  would  animal  or  vegetable 
oil.  which  would  negative  the  results. 

Satom-pll©  ILDepftlfe.  Grsag|©  fi©sD  TgqppSimjg 
By  William    Roberts* 

A  blind  hole  i-  verj  hard  to  tap  unless  the  machine  has 
an  attachment  that  will  reverse  automatically.  If  a  few 
holes  have  to  he  lapped  to  various  depths,  the  attachment 
is  useless.  If  one  tries  to  machine  tap  the  hole  by  guess- 
work, the  tap  is  apt 
to  be  broken.  The 
cork  A  is  adjusted  to 
approximately  t  h  e 
right  depth;  and 
when  it  touches  the 
surface  of  the  work, 
the  machine  is  reversed 
tap  goes  in  a  thread  mo: 
as  there  is  nothing  to  In 

>; 

ttlh©  IBngg  J  ©lb 

B\  J.   I\.  Ai;i;o\v.s.\irmf 

The  illustration  shows  what  happened  when  1  was 
tailed  upon  to  turn  up  the  end  of  a  generator  shaft.  The 
machine  was  out  in  the  country  and  weighed  many  tons. 
and  there  was  no  lathe  in  town  big  enough  to  take  in  the 
job;  so  instead  of  pulling  the  job  in  the  lathe  1  put  the 
lathe  in  the  job. 

The  lathe  I  used  was  a  -mall  one  and  was  clamped  to 
i  he  generator.     The  center   in  the  shaft  was  put   on  the 


W,  '  >u;  Cent  --i\" 


Til  E   T  U7PING   GAGE 


The 

cork  being  flexible,  i 

I  th( 

than 
k. 

intended  no  harm  is 

lone 
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H'lW    TIIK    SHAFT    WAS    TURNED 

lathe  center,  and   the  fit  he   was   then  lined  up  with   the 

job.    I  drilled  the  end  of  the  shaft  and  put  in  a  capscrew 

through  the  face  plate  to  held  the  center  in  the  center  of 
the  shaft. 

'Springfli  ni     Mass 
tNorth   Yakima,   \\  i 


The  generator  had  to  be  turned  by  hand  as  power  would 

have  been  too  fast,  but  six  hours  did  the  job  and   two 

laborers  took  turns  rotating  the  generator  shaft,     [nstead 

of  the  work  costing  about  $100,  it  cost  only  aboul  $10. 

$ 

Sasffiixs'l©  skiradl  Easily  Maidl©   §§iff©&^ 


I^  Joseph  V.  Dol  \\ r* 

The   accompanying   illustration    shows   a   safety    lathe 
doe  which  consists  of  a  cast  drum   and   socket  screw   for 


SAFETY    LATHE    DOG 

clamping  the  work.     I  think  this  could  be  made  lighter 
and  cheapen-  than  most  safety  dogs  now  on  the  market. 

SasiapE©   AdljJMfls&g&Ib]le  Asagll©  IPIls\&© 

By  William   Robertsj 

The  accompanying  illustration  shows  a  tool  that  we 
find  quite  handy  on  the  drilling  machine  for  drilling  holes 


Table 
SIMPLE    ADJUSTABLE    ANGLE    PLATE 

at  various  angles.  It  will  be  noticed  that  the  adjustment 
is  secured  verj  -imply  by  means  of  the  two  studs  and 
clamping  nuts. 

•Ardmore,  IVnn 
fSpi  ingfii  Id, 
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ANOTHER    VIEW    IX    THE    SETTLING    AND    FILTERING  DEPARTMENT 


A  ROW  OF  FILTERS  AT  THE  ELECTROLYTIC  ZINC  PLANT  AT  GREAT   FALLS 


December  23,   L91S 
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TNG   ZINC   SHEETS    AT   ANACONDA'S    NEW    I'l.AXT   AT 


MONT. 


DRAWING    ZINC   CATHODES 
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Iby  ftEae  J©sim©g  lEadlisiKas 

In  view  of  tlic  numerous  chronologies  of  notation  which 
are  being  published,  the  following  item  is*of  interest. 

While  making  an  examination  recently  of  property  on 
the  Jemez  River,  New  Mexico,  I  observed  at  the  pueblo 

of  the  Jemez   Indians  that  the  cere nial   boards  worn 

liv  squaws  in  various  dances  were  painted  with  a  remark- 
ably beautiful  shade  of  green.  Inquiry  anion-  the 
Indians  disclosed  the  fad  thai  this  green  paint  is  ob- 
tained by  crushing  sandstone  containing  malachite  and 
subsequent  boiling  of  the  sandstone  in  pine  pitch.  The 
pine  pitch  is  gathered  in  considerable  quantity  for  this 
purpose.  The  Troth  resulting  from  the  boiling  is  skimmed 
off  and  carries  all  the  particles  of  copper  carbonate  orig- 
inally contained  in  the  sandstone.  The  froth,  while 
still  warm,  is  used  as  paint. 

I  was  informed  that  green  paint  had  always  been  ob- 
tained in  this  manner.  The  word  "always"  is  some- 
whal  indefinite,  but  the  process  has  been  used  for  gen- 
erations among  the    Indians  of  this  pueblo. 

Albuquerque,  X.  M.,  Dee.  13,  1916.       S.  ( ).  Andhos. 

V&Ihas^ii©E&  ©f  Mia®  PI  sum  ft  avirad 
D©-pi?©CESiftH©Ea  Assessffimemyft 

In  determining  the  actual  value  of  a  going  mine  oi- 
cd'  a  defunct  mining  property,  a  milling  engineer  should 
possess  the  instinci  of  a  dealer  in  "used"  motor  ear-,  the 
insistence  of  a  Shylock,  the  skepticism  of  a  Missourian, 
the  probity  of  a  judge  and  the   retainer  of  his  client. 

In    short,    he   should    be   a    mining   engi r   and    not    a 

mere  mining  expert.  An  item  that  may  involve  some 
careful  study  and  that  is  quite  certain  to  promote  con- 
siderable discussion  is  that  of  mine  plant. 

In  the  case  of  defunct   properties,  often  classified  as 

■ilmiid    if   any    pretense   of   exploitation    persists,    the 

problem  may  be  easy.  Properties  long  idle  should  be 
regarded  as  de  facto  defunct.  The  equation  for  the 
valuation  of  mine  plant  ma\   be  expressed,  in  such  cases, 

x—y—z= V 
in  which  x  =  scrap  value  at  market,  y  =  cost  of  dis- 
mantling, t  =    freight  and    V  —  value.     When  the  sum 
of  ii  and  :  exceeds  x,  the  value  i>  negative,  but  may  be 
assumed  as  0  unless  the  stuff  is  in  the  way. 

In  giving  advice  regarding  the  actual  scrapping  of 
the  junk,  due  attention  should  be  paid  to  the  value  of 
individual  items  of  the  plant  when  :  =  0  and  y  ap- 
proaches 0;  thai  i-  to  say,  whether  the  individual  item 
can    be   used    in    rehabilitating   the   mine. 

In  the  case  of  going  mine-  the  actual  present  value 
of  a  mine  plant,  in  its  entirety,  bears  no  direct  relation 
to  first  oo-t  less  depreciation  already  assessed.  Its  true 
value  depends  upon  the  ore  reserves  of  the  mine  plus 
the  scrap  value  at  the  time  when  the  reserves,  capable 
of  economic  treatmeiii  by  the  plant,  are  exhausted.  If 
the  mine  has  n -e  reserves,  if   has  ceased  to  be  a  mine 


and  the  plant  is  junk  until  more  ore  has  been  found. 
capable  of  being  treated  at  a  profit.  If  the  market  price 
of  the  potential  product  falls  to  the  point  of  rendering- 
exploitation  unprofitable,  the  mine  plant  automatically 
enters  the  junk  class  until  its  former  status  is  restored, 
or  irreclaimable  lost,  by  subsequent  fluctuations. 

T.     MONTMOHENCY.      DlLLON. 

New    York,    Dec.    1  I.    L916. 

KJ®ft  ASwsvys  ®v  Wildest 

The  letter  appearing  under  the  caption.  "Noi  Always  a 
Wildcat,"  in  the  Journal  of  Dec.  2  contains  something, 
a-  stated  in  the  editor's  note.  Too  often  is  the  prospect 
••turned  down"  because  it  has  no  ore  blocked  out.  But 
there  is  another  side  to  the  question,  and  M  r.  Lord,  should 
he  make  inquiry,  would  find  that  if  ali  those  properties 
which  had  been  turned  down  and  had  subsequently  made 
good  were  placed  on  the  black  side  of  the  ledger,  and 
those  thai  had  heen  opened  and  then  failed  were  placed  on 
the  red  side,  his  ledger  would  he  mainly   in  the  red. 

When  ore  has  I n  developed  in  commercial  quantities, 

ii  i-  i  omparatively  easy  to  secure  money  for  its  extraction, 
hut  there  is  far  less  available  for  the  risks  involved  in 
prospecting.  There  are  relatively  few  mines  with  substan- 
tial ore  reserves  that  are  in  need  of  funds  for  extraction, 
while  l  here  are  countless  thousands  of  prospects  asking 
for  funds  lor  their  development. 

The  individual  or  organization  that  has  U\w}>  for  the 
latter  purpose  would  soon  be  bankrupt  if  it  undertook  to 
open  the  tenth  part  of  the  projects  offered  for  considera- 
tion. In  order  to  live  and  to  continue  in  this  field  of 
mining  activity,  the  financial  manager  must  he  extremely 
careful,  and  he  will  invest  the  funds  of  his  principals  only 
where  he  believes  the  chances  for  making  a  mine  are  excel- 
lent— a  fair  run  for  his  money  is  scarcely  enough.  lie 
wants  something  even  better  than  this,  for  he  knows  that 
when  using  the  best  of  judgment,  he  will  draw  many  more 
blanks  than  prizes.  Of  course,  in  following  this  method 
of  procedure,  one  may  miss  something  good,  hut  this  is  the 
i\(  epl  ion  and   not   the  rule. 

Mr.  Lord's  experience  has  heen  exceptional  if  all  the 
men  whom  he  has  met  while  examining  prospects  have 
called  them  wildcats.  Many  a  prospect  is  turned  down 
with  no  thought  except  thai  the  examining  engineer  sees 
nothing  in  it  that  appeals  to  him.  The  term  wildcat  is 
generally  reserved  to  apply  only  to  those  instance-  that  are 
associated  with   fraud. 

When  certain  representations  have  heen  made  which 
the  engineer  finds  totally  erroneous,  he  is  vor\  likely  to 
think  wildcat  if  he  does  n,,t  say  it. 

Engineers,  like  other  mortals,  are  not  inclined  to  pub- 
lish their  mistakes  or  to  tell  of  the  prospects  recommended 
thai  have  faded  to  make  good,  but  1  venture  to  say  that 
among  those  engineers  who  have  had  occasion  to  do  much 
of  this  work,  there  are  lew  who  have  not  a  long  string  ol 
failures  to  their  credit — much  longer  than  their  successes. 

New  York.   Dec  .">.   1916.  K.   F.  S'HARPLESS. 
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MaEaeraSs  Segaarattioira  Decisiomi 
Washington   Correspond] 

Thai    there   will    be   li 

business    policy   of    Minerals    Separal Ltd.,    ami    its 

American  subsidiary  in  the  future  is  an  opinion  held  here 
by  metallurgists  who  travel  widely  among   th 
mining  districts.      Prior  to   the   litigation, 
lasl  week  when  the  Supreme  Court  oi   the  Unite     3 
handed  down  a  decision  favorable  to  the  Mil 
ration  companies,  there  was  some  discussion  i 
duct  of  the  patentees  of  the  mosl    successful   proa 
flotation  that  has  been  devised.     Not onh  had  the  I  i 
syndicates   placed    royalties  ai   a   figure  considered   high, 
according   to   a    generally   held    opinion    here,    bul    they 

seemed  to  impose  c litions  thai  tended  toward  a  hostile 

feeling  among  American  operators.     When   the  validity 
of   their   patent   came   into   question,   a 
spiril   .-it  once  marked    the   business   policj    of  the    Eng 
lish  companies.     Aim  ttors   have   been   treated 

well,  and  objectionable  features  in  the  original  contracts 
have  been  eliminated  almosl  entirely.  It  is  believed  here 
that  the  advantage  of  this  policy,  as  compared  to  the  one 
that  characterized  previous  operations  of  Mim  Sepa 

ration  in  this  country,  have  I d   broughl    home   I 

management  of  the  companies  and  thai  there  will  be  uo 
cause  for  complaint  in  the  future. 

The  Supreme  Court,  in  its  decision,  upheld  claims 
Nos.  1.  2,  3,  5,  6,  i  and  I-.'. 

Claim  No.  1  consists  in:  (a)  Mixing  the  powdered 
ore  with  water;  (b)  adding  a  small  proportion  of  an 
oily  liquid  having  a  preferential  affinity  for  metalliferous 
matter  (amounting  to  a  fraction  of  1',  on  the 
and  (d)  separating  the  froth  from  the  remainder  by 
flotation. 

Claim  No.  2  consists  in:  (a)  Mixing  the  powdered 
cire  with  slightly  acidified  water;  (b)  adding  a  small 
proportion  of  an  oily  liquid  having  I'ffinitj 

for  metalliferous  matter  (amounting  to  a  frai  I 
on  the  ore)  ;  (c)  agital  ing  the  mixture  until  the  oil -coated 
mineral  matter  form-  into  froth;  and   (d)   separating  tin- 
froth  from  the  remainder  by   flotation. 

Claim  No.  3  consists  in:  (a)  Mixing  the  powdered  ore 
with  slightly  acidified  water;  (b)  adding  a  small  propor- 
tion of  an  oily  liquid  having  a  preferential  affinity  for 
metalliferous  matter  (amounting  to  a  fraction  of  l' 
the  ore);  (c)  warming  the  mixture;  (d)  aj 
mixture  until  the  oil-coated  mineral  matter  forms  into  a 
froth;  and  (e)  separating  the  froth  from  the  remainder 
by  flotation. 

Claim   No.  5  consists  in;     (a)    Mixing   the  powdered 
ore  with  water;  (l>i  adding  a  small   proportion  o 
acid  amounting  to  0.0    i  ore ;   (c)   agit 

the  mixture  until   tl  roughl    into 

efficient  contact  with  the  mineral  and  has  formed  a  frotli 
therewith :  and    (d)    sepai  i 
mainder  by  flotation. 

Claim  6  consists   in:     (a)    Mixing  the   powdered 
with  water  containing 
(b)  adding  a  sma 

0.02-0.59?    on   tin  tting  the  m  - 

the   oleic   acid    lias    I      i    broughl    into 
with  the  mineral  ai  th  therewitl 

(d  i  separating  the  i1  remainder  of  the  mix- 

ture by  flotation. 
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11  the  opinion   whii 

forth  i  onsiderablc  commi  n1 
till  manner  in  which  thi 

lelving  into  the  intricaci f  the  proi 

of  the  records  pi 
questions   involved   that 
the  complicated  nature  of  tin 
upon  to  discuss  intelligently. 

iiimeiit   I'r -ounsel  ami  jui   - 

This  interesting  deduction  from  the  record  in  I 
is  made  by  the  Supreme  Court  in  its 
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Much  stress  was  laid  by  the  defense  on  the  question 
discussed  by  the  Court  in  the  excerpt  about  to  follow. 
This  expression  of  the  Court  is  also  expected  to  have  an 
important  bearing  on  the  Eittraan  and  other  patents 
where  efforts  are  being  made  to  interpret  the  patent  laws 
so  as  to  eliminate  variation  of  treatment.  With  regard 
to  this  phase  of  the  ease  the  Court  says: 

Equally  untenable  is  the  claim  that  the  patent  is  invalid 
for  the  reason  that  the  evidence  shows  that  when  different 
ores  are  treated  preliminary  tests  must  be  made  to  determine 
the  amount  of  oil  and  the  extent  of  agitation  necessary  in 
order  to  obtain  the  best  results.  Such  variation  of  treatment 
must  be  within  the  scope  of  the  claims,  and  the  certainty 
which  the  law  requires  in  patents  is  not  greater  than  is  rea- 
sonable, having  regard  to  their  subject  matter.  The  compo- 
sition of  ores  varies  infinitely,  each  one  presenting  its  special 
problem,  and  it  is  obviously  impossible  to  specify  in  a  patent 
the  precise  treatment  which  would  be  most  successful  and 
economical  in  each  case.  The  process  is  one  for  dealing  with 
a  large  class  of  substances,  and  the  range  of  treatment  within 
the  terms  of  the  claims,  while  leaving  something  to  the  skill 
of  persons  applying  the  invention,  is  clearly  sufficiently  defi- 
nite to  guide  those  skilled  in  the  art  to  its  successful  applica- 
tion, as  the  evidence  abundantly  shows.     This  satisfies  the  law. 

Copper  ^©places  Afl^ffiaair&uaiam  fctr 
Oecforlc  TraEnsmmassnoim  ILnnae 

One  of  the  aluminum  transmission  lines  from  the 
Madison  River  power  plant  of  the  Montana  Power  Co. 
to  Butte,  a  distance  of  about  60  mi.,  is  now  being 
scrapped,  and  the  electric  current  formerly  carried  by  the 
aluminum  will  be  transmitted  through  a  copper  line. 
The  aluminum  line  had  been  in  operation  for  15  years, 
and  the  line  as  a  whole  had  reached  a  condition  where 
maintenance  charges  were  high,  owing  to  the  aluminum 
wire  becoming  worn  in  the  ties  and  giving  considerable 
trouble  from  breakage. 

General  Manager  F.  M.  Kerr,  of  the  Montana  Power 
Co.,  states  that  the  following  reasons  caused  his  eom- 
pany  to  adopt  copper  instead  of  aluminum  for  long- 
distance transmission  lines:  ( 1  )  Aluminum  is  softer  and 
weaker  and  particularly  susceptible  to  abrasions  at  points 
of  support.  (2)  Aluminum  has  a  low  melting  point  and 
is  easily  burned  in  two  anil  destroyed  by  ares.  (3)  Where 
the  wires  are  supported  on  suspension  insulators,  side 
swinging  to  the  wind  must  he  considered.  Aluminum  is 
at  a  greal  disadvantage  in  this  respect,  and  on  account  of 
its  light  weight  and  large  area,  will  swing  up  into 
close  proximity  to  the  crossarms,  cutting  down  tin-  nec- 
essary clearance  to  a  dangerous  extent.  (I)  Fire  hazard 
and  danger  to  human  life  are  greater  with  aluminum  on 
account  of  its  liability  to  hum  in  two,  drop  to  the  ground 
and  set  fire  to  whatever  it  touches.  The  ends  of  the 
wire  will  hum  free  from  the  ground  and  hang  down 
as  a  menace  to  human  hie. 

Previous  to  the  summer  of  1915  there  were  in  operation 
three  50,000-volt  transmission  lines  from  the  Madison 
plant  to  Butte,  consisting  of  two  ,7,000-circ.  mil  alumi- 
num lines  on  wooden  poles  and  one  No.  0  copper  line  on 
steel  towers.  During  the  last  summer  a  portion  of 'the 
lower  line  was  reinsulated  for  100,000-volt  service  in 
order  to  serve  power  to  the  St.  Paul  Railway. 

In  view  of  the  facl  that  it  was  apparent  that  the 
aluminum  lines  would  have  to  he  abandoned  within  the 
i  i  \t  few  years,  it  was  decided  to  complete  the  reinsula- 
noii  of  the  tower  line  to  the  Madison  River  plant  for 
loo.OOO  volts  and  dispense  with  the  other  lines  for  the 
n  resent. 


The  statements  made  in  the  daily  press  that  the  alum- 
inum line  had  been  adjudged  a  failure  is  not  entirely 
correct,  according  to  Manager  Kerr,  who  writes:  "We 
realize  and  admit  that  a  successful  line  can  he  con- 
structed of  aluminum,  Imt  as  before  stated,  our  experi- 
ence ami  observations  have  placed  us  on  record  as  favoring 
copper.  While  the  scrap  value  of  aluminum  at  this  time 
is  high,  this  fact  had  little  to  do  with  our  decision.  We 
were  well  satisfied  that  the  aluminum  lines  would  have 
to  he  abandoned  within  a  year  or  two  in  any  event,  and  the 
only  elicit   the  high  price  had  was  to  hasten  this  work 

a    little." 

EEaifoiPceBiffieETift  off  MaimaE&g 


By  A.   L.  II.  Street* 

Tn  the  law  there  is  a  doctrine  known  as  "Specific  Per- 
formance," under  which  the  courts  frequently  compel  one 
to  earrj  out  a  contract  under  which  he  has  agreed  to  con- 
vey real  estate  or  transfer  corporate  shares.  Some  of  the 
limitations  on  this  legal  remedy  are  indicated  m  a  recently 
handed  down  and  interesting  decision  of  the  United  States 
( 'in  uit  Court  of  Appeals,  Ninth  Circuit,  in  the  case  of 
Ellis  vs.  Treat,  236   Federal   Reporter,  120. 

In  dismissing  this  suit,  which  was  brought  to  compel 
performance  of  a  contract  to  convey  mining  claims  to  a 
corporation  to  he  performed  and  to  deliver  to  plaintiff 
a  percentage  of  the  stock,  the  court  holds  that  the  contract 
was  too  indefinite  to  he  enforced,  since  it  did  not  fix  the 
amount  of  the  capital  stock  of  the  proposed  corporation. 
the  number  or  value  of  the  shares,  the  number  of  direc- 
tors, the  place  of  its  business  or  its  powers  or  duration 
Relief  was  denied  on  the  further  grounds  that  plaintiff 
did  not  show  his  ability  to  resell  part  of  the  shares,  for 
use  of  the  proceeds  in  development  work,  as  contemplated 
by  the  agreement:  and  that  plaintiff  had  failed  to  show 
that  he  did  not  have  an  adequate  remedy  against  defend- 
ant by  suit  for  damages  for  breach  of  the  contract:  it  be- 
ing a  lived  rule  of  law  that  specific  performance  in  such 
eases  does  not  lie  when  there  is  an  adequate  remedy  by 
an  action   for  damages. 

MessacavEa  MaiaSKag  Ts\5x©s 

Important  progress  has  been  made  recently  with  re- 
gard to  the  proposed  mining  taxation  in  Mexico,  and  a 
new  schedule  of  taxes  has  been  agreed  upon  by  Luis 
Cabrera,  Secretary  of  the  Treasury  for  Mexico,  and  the 
committee  representing  45  principal  American  and  for- 
eign mining  companies.  This  new-  schedule  is  the  result 
of  the  protest  of  the  mining  companies  against  the  taxes 
announced  in  the  decree  of  May  1,  1916.  These  taxes 
many  foreign  operators  refused- to  pay  on  the  ground 
that  they  were  illegal  and  confiscatory;  they  provided  a 
10',  ad  valorem  tax  on  gold  and  silver  and  a  -V  ,  a. I 
valorem  tax  on  the  metal  content  of  copper,  lead  ami 
zinc.  ores. 

The  mining  companies  first  took  up  the  tax  problem 
with  the  American  Conference  Commission  but  Mr. 
Cabrera,  declining  to  discuss  the  matter  in  the  confer- 
ence, took  the  question  up  directly  and  eventually  agreed 
to  forward  and  recommend  a  new  schedule  to  the  de  fat  to 
■_ i  mini  ni.       It    was    expected    that   the    new    schedule 
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would  go  into  effect  on  Jan.  I.  1917,  hut  a  dispatch 
Queretaro   to   Washington    announa      thai 
Dee.  10  suspended  the  old  metal  export  taxes  in  til  Dei 
31,  1917,  during  which  period  taxes  will  b  under 

ii  new  schedule.     The  principal   features  of  the  new  tax 
schedule,  as  proposed,  w  ere  a    Eollows : 

< i » » 1  <  1  and  Silver—  [f  in  the  form  of  ore,  7 %  ad  valorem, 
ami  .v;  ad  valorem  if  in  the  form  of  bullion  or  if  con- 
tained in  bullion. 

Copper   in    Matte   or   Bullion     W  lien    the    V  i 
price  is  20c.   per  lb.  or  lower,   the   ta  s   will   be    '<' ! 
valorem  mi  the  full  content.     When  th  JO.Oli 

or  higher,  the  tas  •'  ,!l  be  ->' ,   ad  valorem. 

Copper  in  Ore—  The  tax  mi  copper  in  ore  will  In'  20^ 
greater  than  the  tax  mi  copper  in  matte  or  bullion;  in 

other  words,  <;',,'  ad  valorem  when  the  pr I  copper  is 

over  20c.  ami   1.8';'    when  copper  is  20c.  or  less  at   New 
York. 

Lead     -On    the    full    metal    contenl    a    tax    of 
valorem  is  to  lie  levied,  the  value  to  he  determined  by 
taking  full  metal  content  at  New  York  price,  minus 
United  States  import  tax.  treatmenl  charges  mid  ft 
to  New  York. 

Zinc — The  tax  will  he  .;' ,   ad  valorem,  the  value  to  he' 
determined  h\   taking  UV ;    of  the  metal  contenl  tit  the 
St.   Louis  quotation    for   Prime   Western    spelter   minus 
10%  United  State-   import  tax,  and   freighi   and   I 
nient  charges  in  the  United  State-. 

Some  changes  are  noted  in  the  telegraphic  report  of 
the  new  schedule  which  does  not  mention  the  exemption 
of  the  U.  S.  import  duties  in  the  valuation  of  lead  and 
zinc  ores,  and  with  respect  to  zinc  ores  states  that  the 
value  will  be  calculated  on  "•■>[,  of  the  assay  result  based 
on  the  New  York  price,  deducting  freight  and  treatment 
costs,  taking  as  the  average  freight  charge  the  rate  be 
fcween  Saltillo,  Mexico,  and  Tulsa,  Okla.;  value  of  other 
metals  may  be  calculated  on  price  at  port  of  export. 

Exemptions  from  taxes,  it,  is  further  stated  in  the  dis- 
patch, will  apply  in  the  following  case  Copper  ore  con- 
taining less  than  .V  ,  :  lead  ore  with  less  than  ]  .">'/,.  ;  zinc 
ore  with  less  than    . 

When  the  people  of  the  country,  who  are  served  by 
an  intelligent  and  enterprising  press,  understand  the  full 
significance  and  effed  of  the  Randall  amendment  to 
the  post  office  appropriation  bill,  which  provides  that 
"all  newspapers,  magazines  and  other  publications 
larly  admitted  to  the  mails  as  matter  of  the  second  class-' 
shall   in    future    he   classified    very   much   like   hardware. 

dryg Is  and  general  produce     that  is  to  say,  shall 

zone  rates  for  transportation     the  amendment,  or  rider. 
should  have  short  simi'i  en  the  floor  ol   I 

It  is  proposed  that  such  publications  pay  Ic.  per  1  . 
distances  up  to  300  mi.,  2c.  up  to  600  mi.,  3c.  up  to 
mi..  Ic.  up  to  l.ioo  mi.,  5c.  up  I  i  L800  mi.,  and  6c.  per 

lb.  for  more  than  1,8 ai.    This  indefensible  and  b 

tax  would  be  a  check  upi 

useful  information,  li  i  rature  and  I  a  of  public 

affairs  in  print  ;  h    effei     an         a  go   i   

for  there   is  many  a    newspa 

irippled  by  the  high    ost  of  paper  and  of  other  materials, 
that  could   i  the  additional   burden  and  would 

have  to  curtail  thi  ice  ii  n        n  nders  to  n 
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Washington,    Dei 
propriation  bill,  the  House  I 

mendations   for  i  urtailing  ami 

also   retains  a   provision  establishing  zo 
class  mail  matter,  desi 

periodicals.    The  hill  will  he  reported  immediately. 
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iationa  bavi    been  >  oncludcd 
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gamated  Phosphati   Co.  was  th<   \  irgin  a  Carolina  Chem- 
ical Co.,  and  it  i-  understood  the  transaction  bat 
lattei   one  of  the  largest  holders  of  Ale  I        lamid 
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The  Randal]  rider  in  the  postal  appropriation  hil!  pro- 
poses to  charge  second-class  mail  matter  according  to 
the  distance  it  is  carried.  This  would  !»•  a  lair  and  rea- 
sonable proposition  if  the  post-office  department  were  a 
commercial  enterprise,  like  an  express  company;  and  it 
second-class  mail  matter  were  merely  a  commodity.  But 
neither  are  such.  The  post-office  department  i-  supposed 
to  he  run  I'm-  the  benefit  of  the  people.  Magazines  are  not 
like  goods  that  arc  eaten  or  worn  out.  They  are  tor  the 
dissemination  of  knowledge,  i.e.,  most  of  them  are.  and 
they  create  business  lor  many  enterprises  and  for  the 
post-office  department.  Anything  that  tend-  to  curtail 
the  circulation  of  a  good  magazine,  or  increase  the  cost 
of  it  to  the  public,  is  contrary  to  the  interest  of  the  people. 
The  Randal]  rider  is  contrary  to  the  interest  of  the  people. 

Consider  what  it  will  do.  if  enacted.  Take  the  case  of 
the  Engineering  and  Minim/  Journal.  A  subscriber  gets 
52  issues  in  the  year,  the  aggregate  weight  of  which  is 
about  40  lb.  The  bulk  of  our  circulation  goes  long  dis- 
tances. A  very  large  part  of  it — 10$  of  the  domestic 
i  irculation — goes  1,800  mile-  or  more.  On  this  the  post- 
age by  the  Randall  schedule  would  he  upward  of  $2. 10 
per  subscriber  per  annum  against  $0.10  at  present.  The 
total  increase  in  our  postage  hill  would  he  more  than  the 
publication  could  stand,  even  disregarding  the  enormous 
increase  in  the  cost  (4  paper  that  we.  like  all  publishers, 
have  experienced.  There  could  he  hut  one  way  out  of 
the  predicament,  and  that  would  lie  to  raise  the  subscrip- 
tion price.  This  is  therefore  a  matter  that  concerns 
every  one  of  our  subscribers.  What  Mr.  Randall  proposes 
is  far  beyond  what  any  publication  with  anything  more 
than  a  local  circulation  can  absorb.  The  increased  ex- 
pense would  necessarily  have  to  he  passed  on. 

What  we  have  said  id'  the  Journal  applies  in  more  or 
less  degree  to  every  other  magazine.  Most  persons  who 
take  a  paper  like  the  Journal  take  others.  The  increased 
cost  of  subscriptions  would  in  the  aggregate  amount  to 
a  sum  worth  thinking  about  seriously.  Therefore  the 
fight  against  this  proposed  legislation  is  your  fight,  Sub- 
scriber, as  much  as  it  is  ours.  Write  at  oncefto  your  rep- 
resentatives in  Congress  urging  excision  id'  the  Randall 
rider  from  the  postal  appropriation  hill.  If  they  reply 
that  the  post-office  department  needs  more  money,  tell 
them  that  if  would  not  need  it  if  it  would  run  its  affairs 
mi  real  business  principles.  But,  anyway,  spare  no  effort 
to  help  kill  the  Randall  rider. 


S©in\= 


)©cnsa@Ba 


Although  we  printed  the  full  text  of  the  decision  of 
the  Supreme  court — unofficial  version — in  our  issue  of 
last  week,  it  reached  us'too  late  for  comment  upon  it  from 
the  technical  standpoint.  As  we  read  it  at  leisure,  it  im- 
ses  us  as  a  perfect  confirmation  of  Judge  Bradford's 
opinion  in  the  Miami  ease  and  an  absolute  upholding  of 
the  Siilman,  Picard  &   Ballot  basic  patent,  covering  wdiat 


we  know  as  the  froth-flotation  process.  The  United  States 
Supreme  Court  is  emphatic  in  tin  opinion  that  the  use 
of  a  certain  very  small  quantity  of  oil  produced  an  entirely 
different  result  from  any  other  process,  a  result  that  was 
distinctly  an  invention,  and  an  invention  that  had  not 
been  anticipated  by  anybody'.  The  rapid  and  extensive 
adoption  of  this  process,  withoul  advertising  or  promo- 
tion, impressed  the  court  as  a  persuasive  argument  in 
support  of  that  view. 

The  Siilman.  Picard  &  Ballot  patent  comprises  specific 
claims  for  the  use  of  less  than  1',  of  oil.  These  claims 
are  sustained,  and  anybody  who  uses  less  than  1%  of  oil 
under  the  conditions  sel  forth  in  the  patent  is  an  in- 
fringer. 1 1  anybody  wants  to  use  more  than  1%  of  oil — 
even  IJU',' — he  is  free  to  do  so.  We  have  heard  the  sug- 
gestion that  some  people  will  prefer  to  increase  the  per- 
centage of  nil  \{>v>\  t<>  the  payment  of  royalty.  But  will 
the\  uet  the  same  metallurgical  result?  Not  so.  according 
to  the  evidence  submitted  to  the  courts.  The  drawing  of 
the  line  at  1',  seems  arbitrary.  It  is  arbitrary,  for  the 
patent  claims  had  to  he  specific.  The  courts  refused  sup- 
port of  the  claims  that  spoke  only  of  a  -mall  quantity 
of  oil  and   therefore  were   not    specific. 

Inasmuch  as  the  United  States  Supreme  Court  and 
the  British  House  of  Lords  have  agreed  in  upholding  the 
basic  patent,  the  English-speaking  world  must  bow  to 
their  judgment.  The  situation  has  not  been  cleared  en- 
tirely, for  there  are  matters  in  the  Miami  case  that  in- 
volve other  patents  that  do  not  fall  within  the  scope  of 
the  decision  of  the  Supreme  Court.  But  that  the  basic 
patent  owned  by  Minerals  Separation.  Ltd..  upon  which 
the  froth-flotation  process  rests,  is  valid  there  is  no  longer 
an\   doubt. 

a<  Wildest®  " 

At  such  times  as  the  present  and  under  the  conditions 
that  have  prevailed  during  a  few  months  past,  when  earn- 
ings are  causing  standard  shares,  shares  of  intrinsic 
value,  to  appreciate  rapidly  on  the  exchange,  when  the 
public  awakens  to  wdiat  i-  going  on  and.  coming  into  the 
market  with  a  liberal  amount  of  money,  assists  the  pro- 
fessional operator — when  these  conditions  prevail  the 
"wildcat"  linds  it >  opportunity. 

There  are  "•wildcats"  and  ""wildcats,"'  but  the  ""wild- 
cat" to  which  we  refer  is  the  illegitimate  offspring  of  a 
dishonest  or  ignorant  promoter.  Many  of  our  readers  will 
not  he  interested  in  our  words  of  caution  in  respect  to  this 
breed  of  pest,  and  we  deeph  regret  that  we  are  unable  to 
reach  those  poor  fools  who.  yielding  t<>  the  dulcet  strains 
of  the  siren  promoter,  fall  as  his  victims  and  then  etern- 
ally damn  the  mining  game.  Nevertheless,  we  venture  to 
inflict  upon  our  readers  some  of  our  thoughts  and  observa- 
tions, with  the  hope  that  they.  in.  turn,  may  take  up  the 
work  for  honest  mining  and  warn  some  of  those  who  are 
less  able  to   selecl    the  i  half   from   the   wdieat. 

As  one  glances  over  the  advertisements  in  the  daily 
press  of  today,  he  will  notice  numerous  announcement-  of 
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new  or  recenl   issui  -  of  mu  I  ienccd 

mining  investor  maj  no1  even  see  th(  se,  bul  th 

by  hundreds  ol  pi 

a  little  more  and  who  write  to  the  ore 

the  stock  for  the  further  information  thai  hi 

send  "gratuitously."     We  have   read   u 

ond  much  disgusl  many  sheets  of  this  " 

tin"  during  the  last  month,  and  we  confess  our  inabilit) 

to  tag  properly  a\  legitimate  ier- 

takings. 

T ■    accustomed    to    reading    mining    lit 

straight-forward  stater 

ir  prospei  ts,  make  a  favorable  impression,  but  a  decidedly 

unfavorable   impression    is   produi  ed   whei 

the  extravagant  a 

"predictions,"  and  ''possibilities,"  with  liberal   refi 
to   "the    fortunes   obtained    from    adjoining 
While  we  say  we  cannol  pii  k  ;ill  the  fakes,  we  believi 
the  literature  purporting  to  them   will,  ot 

face,  nine  times  ou1  -  wildcat  wil 

proper  brand,  as  it  will  also  mark  the  legitimate  tj 
mining  venture. 

There  are  innumerable  prospects     thousands  of  them— 
well   worth   spending  small  sums  upon  to  learn   Lf  they 
contain  orebodies  of  importance.     The  seasoned  opi 
rather  rights  shy   of   these   prospects,   the    pen 
winnings  is  so  small.     Y<  I  we  wan!  new  mines,  and  mines 
are  only  made  froi  I    :  n  i    nei  d 

public  For  this  development   work,  and  therefore   far  be 
it  from  our  thoughts  to  discourage  the  small  investot 
taking  any  chances  in  the  mining  game.     \-  i1  should  be 
.  onducted,  there  is  no  more  legil  i  u  lative  busi- 

ness than  that  of  mining,  >o  rather  than  discourage,  our 
aim   is  to  stimulate  and   eni 

prospects;  but  we  want  the  -mall  investor,  as  well  a 
larger,  to  be  fully  informed  of  the  risks  that  Ir-  ta 
to  go  in  with  his  turn, 

if  not  a  profitable  one.  for  the  ri>k  he  has  ta1 

What  we  objeel  to  is  that  ty] f  literature  which  in- 
duces the  uninitiated  to  come  in  with  the  understanding 
that  he  is  practically  sure  of  a  rise  in  the  market  value  of 
hi-  stocks,  and  it  is  the  half-truths  that  are  worse  than 
lies.  Lies  can  be  dealt  with,  deceptions  cannol  alwa 
We  read  such  paragraphs  as:  "Thi  on  to 

believe  that  these  shares  will 
next  few  weeks :"  "There  are  indi 

to  the   extent    of   50  - -"    "This   adjoins   the 

A property,   is  a   continuation  of  the  same  deposit, 

A shares  sold  al  $-1  when  they  were  brought  out.  now 

they  are  above  $40.00."     These  and   hundreds  of  other 
catchy  phrases  arc  not   lies,  hut  they  arc  issued   for  the 
purpose  of  securii  ■_■.   and   do  secure,  mo 
understanding    il       ■  esentations. 

While  we  are  suffering  from  lack  of  money  to  open  nu- 
merous prospei  ts,  ' !,!-  ,0  ,1"'  extenl  that 
makes  misrepn                        essary.     An   accun 
ment  of  fact  should  he  sufficient,  and  we  venture  to  a 
those  who  go  to  the    nidi,    for  their  subscriptions  that  if 
they  would  stii !.                      eir  clients  would  be  a] 
stick  to  them.     Thi-  is  not  a  theoretical  -u  Many 
responsible  houses  are  following  it.  with  the  i 
they  hold  their  clientele  regardless 
it  is  satisfied                                               ows  continuously 
without  a  campaign  of  flamboyant  advertising.      \ 
peet  that  is  worthy  of  expenditure-   needs  no  adj.- 
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all  the  obtainable  data  to  the  latter  and  is  not  giving  him 
a  fair  run  for  his  money.  He  is  bidding  for  his  patronage 
by  leading  him  to  play  the  mining  game  on  the  curb, 
when  he  should  be  taught  to  play  ii  only  in  the  field,  where 
nature,  not  man,  will  make  or  break  him. 

Tike  Motoric  Syst^mm  i%.gS5.nsa 

Mr.  Dillon  introduced  in  the  House  of  Representatives, 

Dec.  6,  a  bill  (II.  R.  151)  to  make  the  trie  system  of 

weights  and  measures  compulsory  in  the-  United  .States. 
'This  bill  at  least  has  the  merit  of  explicitness.  h  does 
not  attempt  to  sneak  in  a  revolutionary  change  by  lan- 
guage of  hidden  meaning.     It  provides: 

Pec.  1.  That  the  weights  ami  measures  of  the  metric  sys- 
tem shall  be  the  sole  standard  of  weights  and  measures  in  the 
United  States  on  and  after  July  1.  1920:  Provided,  that  in 
the   meantime   such   metric   system    shall    be    permissive. 

Sec.  4.  That  any  person,  corporation,  company,  society  or 
association  who  shall  use  or  offer  and  attempt  to  use.  in 
any  industrial  or  commercial  transaction  in  the  sale  or  pur- 
chase of  any  commodity,  any  other  weights  and  measures 
than  those  of  the  metric  system  on  and  after  July  1.  1  :>24. 
shall  he  guilty  of  a  misdemeanor,  and  upon  conviction  thereof 
in  any  court  of  competent  jurisdiction,  shall  he  punished  by 
a  fine  of  not  more  than  $500  or  by  imprisonment  for  not  more 
than   three  months,   or  by  both  such  fine  and   imprisonment. 

The  most  interesting  thing  aboui  this  bill  is  the  reck- 
lessness with  which  it  proposes  a  change  that  would  be 
nothing  less  than  calamitous  to  the  industries  of  the 
I  nited  States. 


Belfpsiini  ESidldlneSi,   ILftdL 

The  subscriptions  to  this  promotion  are  coming  in 
satisfactorily,  so  its  sponsors  inform  us.  hut  the  sum  total 
i-  -till  short  of  what  is  needed.  This  is  a  flotation  that 
mining  engineers  have  undertaken  in  the  interest  ol 
humanity  and  to  support  their  colleagui — Herbert  C 
Hoover — who  has  reflected  -real  credit  upon  their 
profession. 

The  par  value  of  the  stock  is  $12  per  share.,  hut  this 
does  not  mean  that  subscriptions  are  limited  to  one  share. 
Let  everybody  subscribe  for  as  much  as  he  can  afford  and 
make  out  checks  to  Herberl  C.  Hoover,  and  address  them 
to  him  at  room  2124,  No.  120  Broadway,  New  York.  It 
you  have  not  got  a  subscription  blank  handy,  do  not  let 
the  lack  of  it  stop  you.  .lust  write  a  letter  and  inclose 
your  check  with  it.  The  subscription  bonks  will  not  close 
on  Christmas,  but  will  remain  open  as  long  as  the  com- 
mittee finds  it  necessary   in   order  to   make  good. 

After  four  vcar-  of  "watchful  waiting,"  an  important 
mining-investment  company  of  London  has  decided  to 
cut  in  half  the  capita]  of  the  corporation  on  account  of 
the  depreciation  of  its  mining  investments  in  Mexico.  At 
an  extraordinary  general  meeting  held  in  London  on  Nov. 
15,  a  resolution  was  adopted  b\  the  Exploration  Co.,  Ltd., 
to  the  effect  "that  the  capital  of  the  company  be  reduced 
from   6750,000,  i  to   750,000  shares  of  El   rack. 

to  E375,000  divided  into  750,000  shares  of  10s.  each,  and 
that  such  reduction  be  effected  by  writing  off  paid-up 
capital  to  the  extent  of  LOs.  per  share."  Though  the 
Exploration  Co.  has  other  mining  investments,  its  prin- 
cipal interests  are  in  Mexico,  where  its  officials  directed 
the  operation  of  three  important  properties.  Like  many- 
British,  American,  German  and  ether  foreign  investors 
in  Mexico,  they  have  keen  compelled  to  see  their  proper- 


ties damaged,  idle,  deteriorating,  plundered  first  by  one 
side  and  then  by  the  other.  One  year  passes  and  then  an- 
other, and  yet  today  the  Mexican  situation  is  as  muddled 
as  ever. 

v 

The  two  admirable  pages,  ""Kinks  for  the  Mine  Shop," 
a  novelty  in  this  issue,  are  made  up  of  sundry  handy 
kink-  from  the  pages  of  our  esteemed  contemporary,  the 
American   Machinist.     They   are   for   the   benefit    of   the 

master  mechanic  and  mine-shop  foreman,  who  are  relied 
on  to  keep  the  wheels  moving  at  the  mine,  no  matter  what 
happens,  and  generally  succeed.  Too  little  space  is  de- 
voted tn  them  in  the  technical  press.  We  shall  continue 
this  department  for  their  benefit. 


One  "I  our  correspondents,  who  has  lately  keen  at 
Jerome,  Ariz.,  n  rites  us  as  follows :  "There  arc  two  mines 
here,  two  prospective  mines  and  many  wildcats.  There 
will  surely  be  some  dumping  before  long.  Excitement  is 
great,  bul  it  is  all  among  promoters,  stock  speculators  and 
locators   who   arc   unloading." 


The  arguments  on  the  flotation  patents  before  the 
United  States  Supreme  Court  were  attended  by  some  un- 
usual and  very  interesting  features.  The  respective  ad- 
vocates gave  demonstrations  of  the  process  in  the  court. 
Tin-  was  extraordinary.  The  Supreme  Court  docs  no1 
hear  evidence.  It  considers  only  the  arguments  of  coun- 
sels. In  this  case,  the  respective  conn-els  proposed  to 
illustrate  their  arguments  by  some  experiments.  At  first 
the  i  mill  refused  to  entertain  this  novel  idea,  saying  thai 
there  would  be  noise,  which  would  he  contrary  to  all  prece- 
dents in  the  annals  of  the  Supreme  Court.  Upon  receiv- 
ing assurances  that  there  would  be  no  noise,  the  court  con- 
sented in  witness  the  experiments  in  an  informal  session. 
Three  hours  wen'  allowed  for  this,  each  side  having  half 
the  time.  The  session  being  informal,  the  justices  at- 
tended w  i t In >ii t  wearing  their  gowns.  They  were  just  like 
"human  beings,"  as  one  observer  remarked.  Of  course, 
the  experiments  had  keen  well  planned  in  advance.  Mr. 
Williams,  counsel  for  Minerals  Separation,  started  three 
experiments  going.  The  interest  of  the  justices  had  al- 
ready become  intense.  One  of  them  said:  "You  do  not 
expect  ii-  in  watch  a  three-ring  circus,  do  you,  Mr.  Wil- 
liams." "Oh,  no,"  said  Mr.  William-.  ""I  am  simply 
getting  things  read}  so  that  results  will  develop  in  suc- 
cessive order,  ami  yon  will  have  to  look  at  only  one  at  a 
time."  He  then  exhibited  the  working  of  the  Everson, 
Fremont.  Kirbv  and  other  processes.  After  lie  had  con- 
cluded, Mr.  Scott,  lor  the  defendant,  made  experimental 
demonstrations  to  illustrate  his  own  argument.  Alto- 
gether the  Supreme  Court  gave  about  seven  hours  to  the 
hearing  of  this  case,  the  time  devoted  to  an  ordinary 
case  being  about  three  hours.  The  fact  that  the  flotation 
case  reached  the  Supreme  Court  on  a  writ  of  certiorari 
was  in  itself  extraordinary,  for  patent  eases  arc  not  ordi- 
narily heard.  The  reason  that  an  exception  was  made 
of  the  flotation  case  was  its  international  character  and 
the  fact  that  the  decision  of  the  San  Francisco  court  was 
in  absolute  conflict  with  that  the  British  House  of  Lords. 
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The  regular  ithly  meeting  and  dinnei    ■ 

York  Section  of  the  American  Institute  of  Minin     Ei 

neers  was  held  ai  the  Mai  hinerj   Club,  I  lei  .   I 

ing    the    policj    of    the   section    in    breaking   awaj 

strictly    technical    subjects    and    dealing   with 

problems  of  evei  -  daj    \  ital    interest,  the  subject   For  the 

evening  was  "Policing  a   Big  City,"  and  the 

Raym I    B.    Fosdick,   who  spent   two  years  abroai 

the   Rockefeller    Foundation,   studying  the   police   33 
of  all   the   large    foreign   cities. 

The  subjecl  did  no!  draw  a  large  attendance;  this  was 
unfortunate,   because  it    proved  to  be  ai 
esting  talk.    The  details  of  actual  policing  were  nol 
into,  but  in  a   broad,  general   waj    the   polii   ng   oi    M 
York   was   compared    with    that   of    London,    Berlin   and 
Paris.      Mr.    Fosdick   said    that    the   policing  systems  of 
foreign   cities  arc   so    far   ahead   of  am    of   our  own    in 
efficiency  thai  it  is  a  waste  of  time  to  11 
On    the    other    hand,    those    same    efficient    systems,    if 
transplanted     to     New     York,     would     absolutely     fall 
down  on  account  of  the  difference  in  the  problem  here, 
largely    because    of    the    difference    in    the    size    of    the 
foreign-horn    population.      The    fo  population 

of  NTew  York  < ' i  1  \  is  l  I',  .  and  adding  to  '  this 
the  firsl  generation  makes  about  r>n-::',  foreigners  in 
New  York  City,  whereas  in  the  big  1  ities  o1  I  u 
iy2  to  l'.("  arc  foreign-born.  This  makes  the  foreign 
problem  of  policing  much  easier  than  our  own.  What 
makes  for  further  greater  efficiency  abroad  is  the  fai  1 
a   man   is  trained    for  the  dun    over   there,  and   like   the 

present  bead  of  Scotland  Yard,  who  has  bee pffi  1 

I !  year-,  serves  for  uniformly  long  terms,     [n  Ncm 
there  have  been    I  1    police  commissioners   in 
no  one  of  them  being   in  office  long  enough  to  find  out 
what  his  job  was  all  about.     A  policeman  in  Berlin  b 

he  receives  his  appoint ul  has  to  have 

in   the  German  army  and   reached  at    least    tin 
unit  rofficier,  whii  li  i  ■  equivali  in  to  the  -  rade  0 
in  our  army.     When  he  goes  on  duty,  he  is  equipped  with 
a   very  serviceable  sword,  an  automatic  pistol,  a  pair  of 
handcuffs,  a  blackjack  and  a  sel  of  brass  knuckles.     His 
equipment    and    his    previous    training    make    him 
brusque  and  his  ai  tio  is  arc  quite  it  ■  cans 

who  happen  to  cross  his  path.     This  was  contrasted  with 
the  London  Bobby,  «  ho  is  invariably  cho  i  iutsidc 

of  London  so  thai   In    v  ill  h 

nections  in   the  big  city.     He  is  equipped  solely  « 
small  stick,  which  wouid  break  if  myone  with 

it.     The  speaker  desi  ribed   11 

the  suffragettes    in  oi  e  -  ""  ;l  '■"''ll E 

policemen,  behind  which  Mr.  Fosdick  wat  Mow- 

ing episode 

one  of  the  belli;         I  women,  armed  with  a  beer  !> 
struck  one  ol   tin       ilicemen  a  vii  ous  blow  on  I 
The   bobby   picked   up   :  brushed   tin 

straightened    ou1 
-.Madam,  if  you  do 
you  in  custody." 

Thanks  to  the  L 
in  the  Eorei  much  more 

and  the  cue  b 
all    classes,     includ     2     murder,  burglary,    assault, 
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Personals 


Dr.  James  Douglas,  of  New  York,  lias  made  a 
Bif)  ol   $15,000  to  HcGUl   University,  Montreal. 

James  M.  Hyde  has  removed  from  Silverton, 
Colo.,  to  260  Churchill  Ave.,  Palo  Alto,  Calif. 

W.  D.  Anderson  has  been  elected  president  of 
the  Buckeye  Iron  and  Brass  Works  Co.,  Dayton, 
Ohio. 

Robert  E.  Cranston  left  San  Francisco  on  Dec. 
10  for  Colorado  and  New  York,  on  professional 
business. 

Louis  D.  Huntoon  left  New  York  on  Dec.  16 
for  a  professional  visit  to  the  Black  Range  district 
of   New   Mexico. 

H.  A.  Keller,  who  is  spending  considerable  time 
in  Cuba,  has  opened  a  branch  office  at  San  Ig- 
nacio  25,  Havana. 

W.  J.  Elmendorf  is  now  associated  with  the 
Arm  of  Campbell,  Wells  &  Elmenderf,  engineers, 
metallurgists  and  chemists,  at   Seattle,  Wash. 

Meyer  Davis,  formerly  chief  engineer  for  the 
Asbestos  Protected  Metal  Co..  has  hern  made 
manager  oi  the  company's  San  Francisco  office- 
Sir  Sam  Hughes,  formerly  Canadian  minister  of 
militia,  visited  Bourkes  in  Northern  Ontario, 
where  he  has  considerable  mining  interests,  on 
the   13th    inst. 

Prof.  Stephen  Leacock,  of  Met; ill  University, 
has  proposed  to  the  Canadian  government  the 
calling  in  of  all  silver  currency  and  the  substitu- 
tion  of  a   nickel  coinage. 

W.  C.  Stevens  has  been  appointed  mill  manager 
of  the  Cutler-Hammer  Manufacturing  Co.,  of  Mil- 
waukee. He  has  been  connected  with  the  Cutler- 
Hammer   Co.    about    ten   years 

Edward  P.  Scallon  has  been  promoted  from  the 
position  of  mining  captain  of  the  Lincoln  mine. 
of  the  Inter-state  Iron  Co.,  Virginia,  Minn.,  to 
the  superintendency  of  this  property. 

William  Sloan,  member  for  Nanaimo.  has  been 
chosen  as  minister  of  mines  for  British  Columbia, 
in  the  Brewster  government,  which  came  into 
power  as  a  result  of  the  provincial  election  held 
in   September  last. 

John  M.  Turnbull,  professor  of  mining  in  the 
British  Columbia  university  has  returned  to  Van- 
couver from  Alice  Arm  of  Portland  Canal,  which 
he  visited  to  make  examinations  for  the  provincial 
department    of  mines. 

Albert  E.  Wells,  professor  of  machine  con- 
struction. Sibley  College.  Cornell  University,  will 
delivered  the  last  lecture  in  the  courses  recently 
inaugurated  for  the  employees  of  the  Shepard 
Electric  Crane  and  Hoist  Co.,  Montour  Falls,  N  Y 
The  lecture  was  given  on  Dec.  21  and  was  on 
"Measuring  Instruments  and  Systems." 

A.  L.  Turtle  has  been  appointed  acting  manager 
ot  tin-  Tennessee  Copper  Co.  at  Copperhill,  Tenn., 
and  A  M  Fairlic  has  been  made  superintendent 
of  the  acid  plant.  Milton  A  Caine  has  resumed 
the  position  of  superintendent  of  mines,  and 
Thomas  W.  Cavers  remains  as  smelter  superin- 
tendent, and  William  F.   Nolan  as  chief  engineer. 

Edwin  Walter  Mills  and  John  Francis  Manning. 
recently  superintendent  and  mining  engineer  re- 
spectively, of  the  Seoul  Mining  Co.,  Chosen,  who 
have  been  in  this  country  visiting  for  si\-  months, 
have  left  for  the  Pacific  Coast  and  will  sail  for  the 
Orient  .Tan.  27.  After  visiting  Chosen,  they  will 
go  to  Peking,  where  they  will  open  offices  as  con- 
sulting engineers.  Their  address  for  the  present 
is  care   of  American   Legation,   Peking,    China. 

H.  M.  Wolflin  has  been  designated  by  the  U.  S. 
Bureau  of  Mines  to  succeed  Edwin  Higgins,  in 
charge  of  the  California  cooperative  work  of  the 
bureau  and  the  Industrial  Accident  Commission. 
Mr.  Wolflin  had  charge  of  this  work  from  January. 
1914,  to  January,  1916,  during  which  time  he 
made  a  preliminary  survey  of  mine  safety  condi- 
tions in  the  state  and  assisted  in  drafting  the 
mine  safety  rules.  The  Industrial  Accident  Com- 
mission has  appointed  Mr.  Wolflin  chief  mine 
inspector. 

W.  W.  Johnson,  president  of  the  Union  Con- 
struction Co,  of  San  Francisco,  who  recently  re- 
turned from  Alaska  dredging  fields,  besides  look- 
ing after  the  operation  of  company  dredges,  also 
visited  districts  in  which  the  company  is  con- 
structing dredges  for  other  opera  tors,  including 
Dawson.  Yukon  River.  Tanauna.  Fairbanks,  Idita- 
rod.  Black  Creek.  Otter  Creek.  Flat  Creek,  Kus- 
kckwin  River,  Rock  Creek  and  Buck  Creek.  Placer 
mining  in  these  districts  is  not  all  done  by  bucket- 
elevator  dredges;  steam  shovels  and  draglines  are 
also  employed. 

A.  H.  CoMbran,  general  manager  of  the  Seoul 
Mining  Co.,  has  resigned  the  active  management 
of  its  Korean  properties,  and  will  devote  his  time 
to  personal  and  growing  mining  interests  in  the 
Orient  and  the  United  States  The  company, 
however,  is  fortunate  in  retaining  Mr.  Collbran's 
services  as  a  director,  in  which  position  the  com- 
pany will  benefit  by  his  extensive  knowledge  of 
the  mines  which  were  developed  during  the  past 
eight  years  under  his  organization  and  manage- 
ment from  mere  prospects  into  one  of  the  best 
paying  properties  in  the  Far  East.  The  profits 
previous  to  1916  were  derived  almost  entirely  from 
tlie    company's    principal    mine,    the    Suan,    which 


was  developed  and  equipped  under  the  manage 
ment  of  Mr.  Collbran.  During  the  current  yea 
another  mine,  the  Tul  Mi  Chung,  has  come  inb 
production,  and  t lie  profits  from  the  properties  to 
1916  will  exceed  $1,200,000.  The  principal  prod 
uct  is  gold  with  copper,  bismuth  and  tungst: 
as   byproducts. 
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Obituary 


Rembler  Paul,  of  Kelowna,  died  at  Edmonton 
Nov.  IS,  at  the  age  of  85.  He  was  for  many  years 
interested  in  Bankhead  coal  mines  and  at  the  time 
of  his  death  was  the  principal  owner  of  the 
St.   Paul  gold  mine  near  Vernon. 

Frederick  Holly  Reed,  vice-president  of  J.  O. 
White  Co.,  incorporated,  contracting  engineers,  4:i 
Exchange  Place,  New  York,  died  suddenly  I».c  '.< 
from  heart  disease  in  his  home  in  New  York 
City,  aged  51  years.  He  was  a  civil  engineer  and 
had  been  active  in  railroad  development  in  the 
Philippines.  He  was  vice-president  of  the  Manila 
Electric  Railroad  and  Light   Co 


Societies 


Engineers  Society  of  Western  Pennsylvania  held 
a   meeting  on    Dec     19,   at    the   society's    rooms   ai 

Pittsburgh.  A  paper  on  "Engineering  Cooperation 
and  Fellowship'"  was  read  1m  D.  Robert  Yarnall. 
of  the  Nelson  Valve  Co. 

American  Institute  of  Mining  Engineers.  Utah 
Section,  held  its  postponed  annual  meeting  at  the 
Hotel  Utah,  Salt  Lake  Citv,  on  Saturday.  Dee  lti 
The  members  assembled  at'  dinner  after  which 
officers  were  elected,  and  papers  on  "'Notes  on 
Flotation  in  1916,"  by  J  M  Callow,  and  •'Manu- 
facture and  Dae  of  Sulphuric  Acid."  by  Erwin 
Wilke,  were  read.  The  meeting  was  well  attended 
and  proved  interesting  to  all   the  members. 


Trade  Catalogs 


Wico  Safety  Electric  Mine  Lamp.  Witherbee 
Igniter  Co.,  Springfield,  Mass.  Catalog.  Pp.  12 ; 
5%x9    in.;    illustrated. 

The  Lindsay  Oil  Furnaces  and  Burners.  The 
Mine  and  Smelter  Supply  Co.,  Denver,  Colo. 
Bulletin   Xo.    34.      Pp    24;    7x10    in.;    illustrated. 

Dry-Air  Ore  Concentrator.  National  Engineer- 
ing and  Manufacturing  Co..  Massillon,  Ohio. 
Bulletin  No.   100.     Pp.   6;  66x9   in.:  illustrated. 

Imperial  Oxy-Acetylene  Welding  and  Cutting 
Apparatus.  The  Imperial  Brass  Mfg.  Co.,  1200 
W.  Harrison  St.,  Chicago,  111.  Catalog  No.  135. 
Pp.  2S  ;  7x1(1  in.:  illustrated. 

Pine  Flotation  Oils.  Pensacola  Tar  and  Tur- 
pentine Co.,  Gull  Point,  Fla.  Pamphlet.  Pp.  S; 
8x10%  in.  This  describes  how  these  oils  are 
produced  and  contains  line  drawings  of  distilla- 
tion  plant. 


Industrial  News 

Terry  Steam  Turbine  Co.  has  located  an  agency 
at  Sao  Francisco.  Stephenson  &  Nichols.  Monad- 
nock  Building,  taking  the  representation. 


New  Patents 


United  States  patent  specifications  listed  below 
may  be  obtained  from  •The  Engineering  and 
Mining  Journal"  at  25e.  each.  British  patents 
are   supplied  at  40c.   each. 

Amalgamation — Amalgam  Mixer.  Horace  E. 
Basehore  and  Edward  L.  Kraft.  York.  I'elin.  (U. 
S    No     1,2117,70:;;   Dec.    12,   1916.) 

Belting— Method  of  Splicing  Belting  Material. 
Ernest  L.  Burrell,  Chicago,  111.  (U.  S.  No.  1,207,- 
853;  Dec.   12,  1916.) 

Coke  Ovens— Method  of  Heating  Coke  Ovens  and 
the  Like.  Rudolf  Geipert.  Berlin.  Germany,  as- 
signor to  Dessauer  Vertikal  Ofen  Gesellschaft, 
Berlin,  Germany.  (U.  S.  No.  1,208,134;  Dec.  12, 
1916.) 

Concentrator — Ore  Concentrator.  Hannibal  Sco- 
vell.  Galena,  and  Leslie  E.  Scovell,  Columbus, 
Kan.      (U.   S.   No.    1,207,803;  Dec.    12,   1916.) 

Crucibles  Composition  of  Matter  to  Be  Used 
for  Preserving  Graphite  Crucibles,  lames  B.  Car- 
micbael.  Seattle.  Wash.,  assignor  of  one-half  to 
Hine  .1.  Harper.  Seattle.  Wash.  (U.  S.  No.  1,- 
207,858;  Dec.   12,  1916.) 

Dipper  Bucket.  Ellison  Edward  Vanderhoef, 
Ruth,  Nev.,  assignor  to  American  Manganese  Steel 
Co.,  Augusta.  Me.  (U.  S.  No.  1,208,055;  Dec. 
12,   1916.) 

Fuel — Method  of  Carbonizing  Fuel.  Henry  L. 
Doherty,  New  York,  N.  Y.  (U.  S.  No.  1.207,723; 
Dec.  12,  1916.) 


Furnace — Furnace  and  Allied  Structures,  Utlev 
Wedge.  Ardmore,  Peon.  (U.  S.  Nos.  1,208,246; 
1,208.247;  1,208,248;  1,208,249;  1,208,250;  Dec. 
12    1916.) 

Furnace  Equipment — Rabble-Arm  Mounting  for 
Metallurgical  Furnaces.  Utley  Wedge,  Ardmore, 
Penn.      (IT.   S.   No.    1,206,961;  Dec.   5,   1916.) 

Furnace  for  Galvanizing  Wire.  Guy  L  Meaker. 
Joliet.  III.      (U.   S.  No.   1,208,185;  Dec.    12.   1916.) 

Gold — Process  of  Recovering  Gold.  James  H. 
Ailing.  Columbia.  Calif.,  assignor  of  one-half  to 
Francis  M.  Wright,  San  Francisco,  Calif.  (U.  S. 
No.  1.207.261;  Dec.  5.  1916.1 

Ingot  Mold.  Edwin  E.  Siick.  Westmont  Bor- 
ough, Penn.     (U.  S.  No.  I,2u7,645  ;  Dec.  5,  1916.) 

Ingot  Mold.  George  A.  Dornin,  Baltimore,  Md. 
(U.  S.  No.   1,208,519;  Dec.   12,  1916.) 

Ingot  Mold — Feeder  for  Standard  Ingot  Molds 
Ernest  J.  Turner,  Pittsburgh,  and  Bloomfield  H 
Howard.  Aspinwall,  Penn.  (TJ.  S.  No.  1,208,703 ; 
Dec.  12.  1916.) 

Ingot-Mold  Top.  Edward  F.  Kennev,  Westmont 
Borough,  Penn.  (U.  S.  No.  1,2117,054;  Dec.  5, 
1916.) 

Metals — Process  of  Carbonizing  and  Hardening 
Metal.  Nelson  H.  Bray.  San  Francisco,  Calif. 
(U.   S.  No.   1,207.848;  Dec.   12,  1916.) 

Metallic  Deposition — Process  of  Producing  Me- 
tallic Deposits  Francois  Auguste  Roux,  Paris. 
France,  assignor  to  Societc  PAluininium  Francais, 
Paris.  France.  (IT.  S.  No.  1,207,218 ;  Dec.  5, 
1916.) 

Mill  Liner.  Frank  E.  Johnson,  Salt  Lake  City. 
Utah,  assignor  to  American  Manganese  Sled  In 
Augusta.  Me.  (U.  S.  Nos.  1,207,173,  1,207.171; 
Dec.  5,  1916.) 

Mine-Car  Coupling.  David  J.  Williams.  Herrln, 
111.,  assignor  of  one-third  to  George  H.  Williams. 
Herein,   111.      (IT.   S.   No.    1.207,114;  Dec.   5,   1910.) 

Mining  and  Surface  Support.  Arthur  Langer- 
feld,  Scranton,  Penn.  (U.  S.  No.  1,207,569  ;  Dec. 
5,  1916.) 

Nitrogen— Manufacture  of  Oxides  of  Nitrogen 
Carl  Bosch.  Alwin  Mlttasch  and  Christoph  Beck, 
Ludwigshafen -on -the -Rhine.  Germany,  assignors 
to  Badische  Anilin  and  Soda  Fabrik.  Ludwlg- 
shafen-rm-the-Rhine^  Germany.  (U.  S.  Nos. 
1,207,206;  1,207,207;  1,207,208;  Dec.  12,  1916.) 

Smelting — Process  of  Smelting  Metallic  Ores 
Henry  L.  Doghertv.  New  York.  N.  Y.  (IT.  S. 
No.    1.207,881  ;  Dec.    12.   1916.) 

Titanic  Oxide— Method  of  obtaining  Titanic 
Oxide.  Louis  E.  Barton,  Niagara  Falls,  N.  Y'.. 
assignor  to  the  Titanium  Alloy  Manufacturing  Co., 
New  York,  N.  Y.  IT.  S,  Nos.  1,206,796;  1,206,797; 
1,206,798;  Dec.  5,  1916.) 

Tungsten — Process  of  Treating  Ferro-Tungsten. 
Philip  M.  McKenna,  Washington,  D.  C.  (U.  S. 
No.    1,208,596;  Dec.    12.   1916.) 

Tunneling — Method  of  Tunneling.  Edward  E 
McCnbe,  Benton,  Wis.  (U.  S.  No.  1,208,178  ;  Dec. 
12.  1916.) 

Zinc — Process  of  Extracting  Metals  from  Their 
Ores.  Sidney  E.  Bretherton  and  Frank  L.  Wilson. 
Berkeley.  Calif  IT  S  No  1.201.84:1;  Nov.  14. 
1916  1 


Assessments 


Delinq.,     Sale 


Carbonate    Keystone,  Utah 
Cenmrv  Gold.  Utah 

<  'liallenee.  Nev    

Christinas.   Utah 

Con.  Virginia.  Nev  ...  Dee 


Kaeje  Mtn  ,  Ida. 


Emerald.  Utah. 


Federal  Ely.  Nev 

Four  Timbers,  Ida 

Hector.  Ida. 

Idaho-Nevada.  Idaho.. 

Idora,  Ida 

Imlay,  Nev 

Iron  King,  Ida 

Mayflower.  Ida 

Mexican  G.  A  S..  Nev. 
National  Lead.  Ida. 
Nevada  Zinc,  Nev. .  .  . 

New  Hope,  Ida 

North  Franklin.  Ida 
O.K.  Extension.  Utah 

Old  Veteran,  Ida 

Ophir.  Nev 

Paloma.  Utah 

Potosl,  Nev 
Rams  M.  &  S..  Utah. 
Reindeer  Queen.  Ida. . 
Savage.  Nev 


Silver  Pick.  Nev 

Slavonian.  Ida 

Tarbox.  Mont 

Tiberius.  Ida     

Wallace  M  .  M.  4  R  . 


Oec. 
Jan. 

lice 

Dec. 
Dei 
Dee. 
Dec. 
Oec. 
Oec. 

Nov. 
I  lec. 

Dec 

Dee 
\ov 

Nov. 

Dec 

Oec. 
Oec. 
Jan. 
Jan. 
Dec. 
Jan. 
Oec. 
Oec. 
Jan. 
Jan. 

Dee. 
Oec 


9  Jan 

II  Oec.  30 
8  Jan. 
II  Feb 

14  Jan. 

III  Jan. 
2!)  1  >ec 
20  Oec 

Dee    29 


22 


I  Feb. 

>  Jan. 

i  .lan 

>  Ian 
',  Dec.  27 
!  Oec.  20 
.'  .Ian 

>  Jan.    16 


Dei 


16 


24  Dee.  23 
19  Jan. 

9  Jan. 
23  Jan.   25 

25  Dec.  IS 

25  Dec.   26 

26  Dec.   16 

11  Jan. 
:«>  .Ian 
21  Jan 

6  Jan. 
•I  .Ian 

12  Dec.  28 
8  Jan. 

Hi  .Ian. 
16  Jan. 


25  Dec.  23 

2  Jan. 
30  Jan.    20 


sn.oni 

0  005 
0.02 
0.05 
0.01 
0.01 
0  05 
0  005 
0  05 
0  001 
II  (1005 
(I  (1025 
0  00! 
0  001 
0.03 
0.005 
0  002 
0  005 
0  (102 
0  005 
0  01 
0.001 
0.005 
0.10 
0.001 
0.01 
0.002 
0  005 
0  11025 
0  0(12 
0.05 
0  015 
0.02 
0  OII07. 
0  0(15 
0.02 
0.10 
0.0(15 


22!Jan.    13    0  005 

21  Jan.    12    0  (10(17.1 

8lJan.     8'  0  0025 


I  be  discontinued  after 
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SAN    FRANCISCO— Dec.    13 
New  Oil  Wells  starting  to  drill  in  the  11  months 
ol  1916  have  reached  a  total  of  077.     Fo 
i  ad  'I   Dec,   2,   1 1   new  wells  starti  d   di 
in  the  preceding  week  13  new  wells  wei 
In  each  of  these  weeks,  six  wells  were  ready   to 
bi    deepened  or  redrllled  and  in  the  tv 
21  wells  reported  n  ady   I 
time.'  the  first  of  the  year,  there  havi    b 
825  Inspections  of  wells  for  infiltration 
The  shutting  off  and  plugging  ol   these  wells  will 
occupy  a  great  deal  of  the  time  ol   thi 
department   of   the    state    Mining   Bureau   In   the 
coming  year. 

The  Advance  in  Dredge  Construction  and  oper- 
ation in  California  in  1915  and  1916  Im 
Hon  to   the   possibility,   if   not   probabll 

revival    of    legislation    antagonistic    n>    Hi 

industry.     The  danger  is  by  no  means  an  Imn 
inary  one.     The  ■•friends  of  the  farmei 
alive  if  not  as  active  today  as  they  were  33  years 
ago    when    they    put    hydraulic    mining    In    the 
discard,  reducing  the  industry  to  an  insignificant 
positien.     Gold  dredging,  in  spite  oi   various  and 
sundry    predictions    of    prospective    rapid    d ■■dine. 
produced   in    1915   a   total   of   $7,"9ii,4U5    with    58 
dredges.      In    1910    Hirer    large    all  steel    dredges 
have  been  put  in  commission   and   another   is   in 
construction.     Others   will   follow  in    1917    and  in 
the   same   year   the    legislature   will    again    be    in 
session.     And  the   same  element   in    the   political 
fabric   of   the    state    that    put    the    ban    on    the 
hydraulic  mines  in   1883  waked  up  again  in   1913 
with  the  purpose   of  depriving   dredge   miners   of 
the  right  of  recovery  of   gold  by  dredging.      Not 
because   the   method  interfered   with   tanning,  but 
to  conserve  lands  chiefly  nonarable  for  the  future. 
The  meddlesome    spirit   of    1SSU    and    1913   which 
sought,  the  protection  of  the  fanner  at  thi 
of   the   miner  without  compensation    is   not   dead 
nor  even  sleeping.     The  head  of  it  bobl 
the   legislature    of    1915,    but    the    administration 
had  too  many  other  irons  in  the  lire  to  permit  a 
revival    then    of    the    attack    upon    the    dredging 
interests.      The    legislature    of    1917    may    not    be 
so  easily  controlled  as  was   the  case  during  the 
administration  of  Governor  Johnson,  the  only  man 
in    the    history    of    the    state     c 
occupied  the  dual  position  of  governor  and  boss 
Of    the    administration.      Had    Governoi 
permitted  the  renewal  of  the  atiaek   upo 
miners  in  1915  there  wou  different 

storv  to  tell  at  the  end  of  1916  from  thai   Which 
may  be  told  of  the  increased  acreage 
for  dredging  and  the  advancement  In  dr 
struction.     Possibly  he  foresaw  the  folly,  from  a 
political    point    of   view,    of   flying  in    the   face   of 
a  great  industry,  or  realized  the  Immensi 
to  the  state  that  must   inevitably  follow  the  pro- 
hibition of  gold  dredging. 

Plymouth  Consolidated  on  the  Mother  Lode. 
In  Amador  County,  has  produced  in  27  months  of 
active  mining  since  reopening,  nearly  $1,500,000 
The  total  net  profit  from  operation  during  that 
period  amounted  to  |4B0. nno.  When  the  mill 
started  operation  July  29,  1914,  the  ore  n  re- 
serve amounted  to  110. nun  tons.  The  total  pro- 
duction of  ore  has  amounted  to  270.000  tons 
and  In  November  there  were  180,000  tons  in  re- 
serve The  mine  was  recently  equipped  with  an 
electric  hoist  capable  of  lifting  from  a  depth 
of  5.000  ft.  Shaft  is  now  2.150  ft  deep  and 
preparations  are  being  made  to  sink  300  ft.  deeper. 
The  mine  is  controlled  by  Bewick 
of  London.  The  property  was  developed  and  put 
upon  a  paving  basis  by  William  J.  Lorlng  and 
Albert  Burch,  of  San  Francisco.  William  F. 
Parks  is  superintendent  Mr.  Lorlng  worked  at 
this  mine  during  his  boyhood  and  when  I 
the  active  head  of  Bewick.  Moreing  &  Co.'s 
American  activities,  this  was  one  oi  the 
fornia  properties  that  he  undertook  ' 
Since  then  he  has.  without  the  aid  of  the  English 
companv.  taken  over  other  large  properties  on  the 
Mother '  Lode,  including  the  Dutch-Sweeney  and 
App  in  Tuolumne  County  and  a  large  group 
near  the  Melones,  in  Calaveras  County,  and  has 
recently  begun  reopening  the  Hardenberg  mine 
at  Jackson.  Prior  to  the  war  Bewick.  Moreing  & 
To  had  undertaken  the  reopening  and  develop- 
ment of  the  Nashville  in  Eldorado  County.  The 
other  properties  just  mentioned  were  taken  over 
bv  Mr.  Loring  after  the  war  begun  and  at  a  time 
when  no  investment  money  could  be  obtained  from 
England,  on  account  of  the  war.  The  money  se- 
cured for  the  purpose  of  development  of  these 
properties  came  from  American  investors.  Mr. 
Loring  is  one  of  the  increasing  number  of  Cali- 
fornia mine  operators  who  believe  in  and  follow 
the  policy  of  letting  the  public  know  what  is  be- 
ing done  at  the  mines.  Plymouth  Consolidated 
conforming  to  British  custom,  publishes  monthly 
reports  of  production,  and  details  of  mine  opera- 
tion   that    can    be    properly    made    public    about 
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BUTTE— D. 
The   Ophir    Mill 
will  begin  operate 

and    then     wl 
the  mill  when  II 
tatlon  cells  have  been  Installed  and  ti 
will  be  modern  in  every  particular. 

A    Miners'   Horn,  ,,   nutte. 

The  lirst  bill  to  be  Introduced   I 
Ward,    of    Silver    How    County,    in    the    I 
assembly  that  meets  .Ian.    1.  will 
for    the    establishment    ol 

Butte.       While    the    details    "f     tin      bill     i. 

yet  been  perfected,  it  is 

,  ontlnue   In   tni  ■   mug  but 

il     III     less 

a   bill  to   that  effect  will  I 

DENVER— Dec.    16 
Important   Legislation    Questions  will 
fore    the    ■ 

its   fourth   annual   meeting    in    1' 
and  5,  1917.     Among  the  quest] 

■  I    .,f   Hi. 

change  in  laws  regarding  tin    Industrial 
Board    and    Compensation    Insut 
I 

ers  by  the  Public   1  iiliu   9  Comi 
tariff   laws   affecting   tungsten    and   oil.,: 
mined  in   this  state  :   coo] 
tlon    with    similar    organizations    m    ell 
for  mutual   ben,  fit;  1 
eral    mining    law     ;    G 

eies    and    conttnu  d 

from    development  mining 

county   of   the   state    will    send   d 

■ 
for   Hie  purpose  of  electing  tie 

The  Prospectors  Course  I 

of   Mines   will    I 
weeks,  this  winter.     The 
pectors."    inaugurated    in    January,    1915,    proved 

ble   and  popular  that    in    1916   tl 
was   extended.      As    a    result    of    i 

lished  part  of   tie-  work  •<!   He    s,  i.     I  of   Mines 

and  will  be  offered  annually  ,.s 

any  apparent  need  or  demand     Thi    ■'■■ 

short    com 

Golden    during    the    foul 

;,    and    endlni     U   I      I,    1915 

he  work  and  I 
cupied  throughout  the  day  instead  of  in  the  morn- 
ing only.     This  will   be   an   advantagi    from   the 
point    of   view   of   instruction    and    will 
course  less 
of  the  courses  will 
and  will  comprise  Instruction  in  ■ 
nion    minerals    and   rocks:   clem 
principles   of   ore     I 
common  metallurgical  processes;  method 
Ing,  buying 

ing;  location  of  mining  claims:  and   first   aid  to 
the  injured.     The  courses  will   1 
lar  numb  nsi3t   °r 

lectures  and  laboratory  <! 

SALT   LAKE   CITY— Dec.    15 
Resource    Maps   ot   Four   Cou-iti, 

■  n.   and   will    bi 

.,d    numerous    lnquirle 

deposits    e:       , 

iron    deposits    and    mlnei 

New  Mining  Town   in  Is,  rapidly 

crowing   up   in    the    Clifton    dlsti 
Creek  secti  n 

road  which  will  open  up 
Cold  Hill,  the  terminus  ,  : 
Goodwin    in    hi 

Lake   who  long  a*  '  'lf  ""*." 

a   road.      A  '"UT,.- 

and  houses   and   store   buildings  are  being  built. 
There    is    a    congestion    of    freight    it* 
and    freight     rate  and    Goodwin 

have   been    raised.      A    good   many   minin 
in  the  district  have   changed  hands.     Oi 
near  Gold  Hill  said  to  have   been   taken  over  by 
Eastern  men.     Two  shipments  ■■'  high-grade  tung- 
sten ore  were  made  recently  by  parrels 
Seminole  Copper,  owned 


WALLACE     IDAHO— Dm.    IS 
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will    line 
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Renewal  ol  Cold-Mining  Artmi, 
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10PLIN— Dec.    18 
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tion,  Mr.  Orr  doubtless  would  have  been  reelected 
to  head  the  organization  but  insisted  his  name  be 
not  considered,  as  his  interests  in  the  Athletic 
Smelting  Co..  which  is  erecting  a  plant  at  1'oit 
Smith,  Ark.,  would  prevent  his  giving  the  asso- 
ciation the  necessary  time.  Mr.  Shackleford  is 
one  of  the  veteran  operators  of  the  district.  For 
a  time  he  was  at  the  head  of  the  Jasper  County 
Anti-Tuberculosis  Society. 

HOUGHTON.    MICH.— Dec.*l6 

Labor  Supply  Easier  now  in  the  Lake  copper 
country.  During  the  earlier  part  of  the  yeai  U 
was  found  necessary,  by  the  mining  companies,  to 
import  men  into  the  district,  but  conditions  at 
present  are  such  that  the  companies  near  the 
larger  town.,  have  been  obliged  to  turn  away  men, 
thus  enabling  the  smaller  and  more  remote  mines 
to  increase  their  forces.  Some  of  the  smaller 
mines  in  the  outlying  districts  that  were  operating 
as  best  they  could  with  short  crews,  will  now  be 
able  to  make  a  showing.  With  the  bonuses  lately 
announced,  the  mining  companies  in  the  copper 
country  are  now  paying  the  highest  wages  ever 
offered  in  this  district. 

Shortage  of  Coal  among  the  Lake  copper  mines 
for  the  present  winter  is  now  generally  acknowl- 
edged. One  fuel  company,  which  has  been  ac- 
cumulating screenings  for  nine  years,  hoping  some 
day  to  be  able  to  sell  them  for  $2  a  ton.  recently 
disposed  of  the  lot  for  $5  a  ton  to  a  large  pro- 
ducer. The  only  large  fuel-using  interests  in  the 
Lake  Superior  country  who  have  coal  enough  on 
hand  to  tide  them  over  until  midsummer  of  1917 
are  the  Stone  &  Webster  people,  who  operate  the 
electric-light  plants  and  the  street-railway  sys- 
tem. Their  fuel  supply,  sufficient  to  last  until 
September  of  next  year,  was  brought  in  early  last 
summer.  Mining  companies  bought  their  usual 
requirements,  but  they  are  using  at  leasl  ""' 
more  than  ordinarily. 

Quincy's  Record  Tonnage  of  4,600  tons  of  cop- 
per rock  was  sent  to  the  mill  one  day  last  week 
The  average  now  maintained  is  above  4,300  daily. 
This  is  a  great  tribute  to  the  efficiency  of  the 
Quincy,  from  manager  down  to  trammer,  for  the 
whole  tonnage  comes  out  of  three  shafts,  all  of 
them  deep  and  one  requiring  a  shaft  haulage 
alone  of  l1/^  mi.,  to  say  nothing  of  the  tram 
haul.  Further  increase  in  tonnage  may  be  antici- 
pated from  No.  2  shaft  where  a  new  hoisting 
engine,  with  a  rope  length  of  about  2  mi. 
will  be  installed  within  the  next  six  months,  The 
present  hoist  is  being  worked  to  its  limitations. 
The  working  force  at  the  Quincy  has  been  in- 
creased recently  and  will  be  further  added  to  in 
Januray. 


Mass  Consolidated  has  just  finished  unwatering 
the  old  Evergreen  workings,  the  work  having  been 
dene  at  small  expense  by  an  air  lift  and  a  drill 
hole.  Miners  will  be  put  to  work  there  this  week 
and  it  will  be  opened  wherever  favorable  showings 
arc  found.  This  may  result  in  substantial  addi- 
tions to  the  company's  production  as  the  Ever- 
green   was    in    good    rock    when    last    aband id 

Mass  is  today  securing  most  of  its  copper  rock  from 
The  Butler  lode,  but  about  half  of  its  actual  pro- 
duction comes  from  the  newer  Evergreen  workings. 
The  anomoly  is  explained  by  reason  of  the  fact 
that  of  the  total  Mass  production  fully  one- 
quarter  is  barrel  and  mass  stuff  that  goes  di- 
rectly to  the  smeltery  on  flat  cars;  practically  all 
of  this  comes  from  the  newer  Evergreen  workings 
and  in  addition  the  lode  furnishes  a  proportion  of 
the  stamp  mill  rock. 

WASHINGTON.  D.  C— Dec.  16 
Glossary  of  Mining  Terms  is  being  compiled 
by  the  U.  S.  Bureau  of  Mines.  In  order  to  have 
the  new  glossary  complete,  60  different  glossaries 
have  been  studied  and  ate  being  embodied  in  the 
new  compilation.  In  addition,  other  sources  of 
mining  terms  are  being  drawn  upon.  Expres- 
sions peculiar  to  mining  in  South  Africa,  in 
Wales,  in  New  Zealand  and  in  other  parts  of 
the  United  Kingdom  will  be  embodied  as  well 
as  those  in  use  in  the  different  mining  regions  in 
this  hemisphere.  The  glossarv.  which  will  be 
published  ultimately  as  a  bulletin  bv  the  Bureau 
of  Mines,  will  also  include  a  lengthy  list  of 
Spanish  mining  terms. 

Mining  Experiment  Station  Plans  are  being 
formulated,  with  the  return  to  Washington  of  Dr. 
V  <;.  Cottrell,  chief  metallurgist  of  the  Bureau 
of  Mines.  At  Seattle  it  is  the  intention  to  pay 
important  attention  to  electro-chemical  problems. 
Possibilities  of  the  utilization-  of  electric  power 
in  mining  is  also  to  be  given  a  prominent  place 
in  the  work  of  this  station.  It  is  expected  that 
the  Seattle  station  will  be  a  sort  of  charing  house 
for  Alaskan  mining  matters  in  addition  to  the 
work  on  the  general  problems  of  the  Northwest. 
At  Tucson  the  problems  of  handling  low-grade 
ores  profitably  will  be  given  first  place.  This 
will  include  studies  of  the  flotation  and  leaching 
processes.  A  special  effort  is  to  be  made  at  Tucson 
to  aid  the  small  operators.  Another  matter  which 
is  to  be  given  careful  attention  is  the  study  of 
methods  of  ore  treatment  which  require  a  small 
amount  of  water.  Dry  concentration,  electrical 
concentration  and  hydro -metallurgy,  in  general, 
will  be  made  the  subject  of  constant  research.  In 
the  opinion  of  J.  A.  Davis,  who  is  to  have  charge 


of  the  Alaskan  station,  the  fuel  problem  has 
such  an  important  bearing  on  mining  in  eastern 
Alaska,  that  this  matter  is  to  be  given  immediate 
attention.  With  wood  at  $16  a  cord,  which  is 
equivalent  to  paying  $;J0  a  ton  for  coal,  placer 
mining  is  greatly  handicapped  in  a  region  where 
fn./. 'ii  ground  must  lie  handled  Since  cheaper 
fuel  is  a  necessity  through  the  continuance  of  ex- 
tensive mining  operations  in  the  Fairbanks  dis- 
trict, a  study  will  be  begun  at  once  of  the  lig- 
nite in  the  Xanana  field.  A  year  hence  tins  field 
will  be  connected  with  Fairbanks  by  rail.  The 
Nanana  lignite,  however,  is  of  too  low  grade  for 
use  in  a  raw  state.  Some  method  of  treating 
this  lignite  must  be  devised.  It  is  believed  that 
this  can  be  done  so  as  to  make  available  a  reliable 
source  of  fuel  supply  at  a  cost  materially  less 
than  wood.  The  hope  is  expressed  that  a  lignite 
product  which  will  make  an  excellent  fuel  can  be 
laid  down  at  Fairbanks  for  less  than  one-third 
of  the  present  price  of  wood.  Another  activity 
of  the  Fairbanks  station  will  be  the  encourage- 
ment of  prospecting  for  other  metals  than  gold. 
Tin  and  platinum  are  among  the  metals  offering 
promising  development.  Since  most  of  the  bonan- 
zas are  believed  to  have  been  discovered,  the 
question  confronting  placer  mining  in  eastern 
Alaska  is  the  development  of  means  which  will 
make  possible  the  working  of  the  lower  grade  of 
gravels.  While  placer  mining  is  to  be  given  spe- 
cial prominence  in  the  work  of  the  Fairbanks 
station  lode  mining  is  not  to  be  disregarded.  By 
pointing  out  certain  economies  and  bringing  to 
general  attention  some  of  the  mistakes  of  the 
past  it  is  believed  that  lode  mining  in  the  Fair- 
banks district  can  be  stimulated. 

TORONTO— Dec.  14 
Development  of  Canada's  Iron  and  steel  indus- 
try on  the  Pacific  (.'oast  atid  keeping  it  out  of 
alien  hands  have  been  under  consideration  lately 
in  British  Columbia  anu  in  Ottawa.  Premier 
Brewster,  of  British  Columbia,  announces  that 
steps  will  be  taken  by  the  provincial  government 
to  cooperate  with  the  Dominion  government  in  a 
plan  by  which  British  Columbia  ores  required 
for  the  manufacture  of  war  munitions  may  be 
placed  under  reserve  for  the  use  of  the  Empire 
and  removed  from  possible  control  by  enemy  in- 
terests. This  statement  was  made  to  a  deputation 
of  business  men  of  Victoria,  who  asked  for  as- 
sistance in  the  development  of  the  iron  and  steel 
industries.  Premier  Brewster  will  discuss  the 
matter  with  Sir  Robert  Borden,  Premier  of 
Canada,  who  will  be  in  British  Columbia  this 
week  with  the  view  of  effecting  some  arrangement 
to   safeguard   imperial    interests. 


...■:■■ 
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ARIZONA 
Cochise  County 

SHATTUCK-ARIZONA  (Bisbee)— Mine  opera- 
tios  in  November,  reported  by  Superintendent 
Houle  include  I.8S3  ft.  of  development  work: 
continued  opening  promising  oxidized  area  on 
200-ft.  level  of  Southwest  claim;  most  important 
development  was  on  100-ft.  level,  where  dis- 
closures to  date  indicate  an  ore  zone  about  40  ft. 
wide  carrying  5%  copper  ore.  Mine  shipments  in 
November  averaged  600  tons  daily  of  copper  ore 
and  50  tons  of  lead  ore  ;  shipments  of  latter  may 
be  doubled  in  December. 

Gila  County 

GREATER  MIAMI  (Miami)— To  be  developed 
by  three  adits;  some  ore  being  encountered. 
No.  1  adit  is  in  about  112  ft.  ;  No.  2  is  in  84  ft. 
and  No.  3  is  to  be  started  in  December  to  cut  the 
same  vein  being  developed  by  No.  2  but  300  ft. 
farther  south.  H.  C.  Malloy,  manager. 
Pima  County 

NEW  CORNELIA  COPPER  (Ajo)— On  Dec.  1. 
the  new  5,000-ton  leaching  pi. nit  was  about  90ro 
complete.  Coarse-crushing  department  under 
cover  and  only  a  little  concrete  work  remained  to 
be  done;  No.  21  gyratory  crusher,  taking  steam- 
shovel  size  direct,  is  practically  complete  as  also 
the  four  No.  S  gyratories.  The  10,000-ton  storage 
bins  were  being  lined.  Fine-crushing  plant  under 
roof  and  five  of  the  eight  crushers  are  in  place. 
AH  concrete  work  on  leaching  tanks  finished,  and 
lead  lining  and  wood  protection  being  added ; 
central  structure  for  solution  pumps,  etc.,  and 
asphalt  flooring  in  solution  tanks  are  well  along. 
Reduction  of  ferric  iron  is  to  be  accomplished 
with  sulphur  dioxide,  for  producing  which  will  be 
employed  pyrites  and  four  Wedge  roasters,  Cottrell 
precipitation  for  purifying  the  gas  and  absorption 
towers:  foundations  complete  and  some  steel  being 
erected.  One  of  the  two  7,500-kw.  turbines  about 
80%  installed.  Excavation  made  for  150x400-ft. 
cooling  pond.  First  steam  shovel,  Osgood  type, 
with  4-cu.yd.  dipper,  now  on  ground. 
Yavapai  County 

CALUMET  &  JEROME  (Jerome)  — Mclntosh- 
Seymour  oil  engine  and  Crocker-Wheeler  genera- 


tor now  in  place.  Sinking  three-compartment  shaft 
under  direction  of  John  Rauber. 

GREAT  WESTERN  SMELTERS  CORPORATION 
l.Maverl-  R.-modcled  smelting  plant  to  start  with 
capacity  of  100  tons  of  Big  Ledge  and  custom 
ore.  Considerable  equipment  obtained  from  old 
I  rrited  Verde  smeltery  at  Jerome.  A.  C.  Cole, 
superintendent. 

CALIFORNIA 

Amador   County 
SOUTH    KEYSTONE     (Amador    City)—  Grading 
for  buildings   and  machinery;   construction   under 

CONSOLIDATED  AMADOR  (Sutter  Creek)— Ex- 
pected that  deepening  of  Old  Eureka  shaft  for 
a  working  shaft  will  begin  early  in  1917.  New 
hoist  will  then  he  in  operation. 

SOUTH  EUREKA  (Sutter  Creek)— Forty  of  the 
60  stamps  are  dropping  and  it  is  i  xpected  to  put 
the  remaining  20  in  commission  soon.  Under- 
ground force  being  rapidly  increased.  New  strike 
of  ore  in  the  Oneida  is  reported  to  be   improving. 

KEYSTONE  (Sutter  Creek)— Shaft,  retimbered 
to  400  ft.  below  surface;  timbers  lSxlS  in..  18 
ft.    long,    are    being    used.      Large    stations    with 

concrete  tl 'S  and  modern  appliances  for  handling 

ore  being  constructed  at  important  levels.  Com- 
parrv  expects  to  resume  regular  mining  before 
end  of  year.     C.  R.   Downs,  manager. 

CENTRAL       EUREKA       (Sutter      Creek)— Good 

quartz  disclosed  by   crosscut   mi   1,800  level,   al > 

650  ft.  from  station.  It  is  of  low  grade  at  point 
of  discovery,  but  improving  as  crosscutting  pro- 
gresses. Drifts  will  be  run  north  and  south. 
Discovery  is  west  of  main  workings  in  section 
where  rich  rock  has  heretofore  been  mined.  Fred 
Jost,   superintendent. 

Butte    County 

HEDGE  (Oroville)—  W.  T.  Baldwin  installed  5- 
stamp  mill  ;  10  men  at  work.  Will  install  1- 
stainp    developing    mill    on   adjoining    property    in 


Slur 


Rai 


MASCOT  (Oroville)-  Ore  reported  to  average 
$15  a  ton  disclosed  and  three  heavy  stamps  will 
be  installed  for  crushing.  Mine  is  near  the 
Banner.      W.   T.    Baldwin,   lessee. 


BANNER  (Oroville)— Strike  of  rich  ore  re- 
ported on  the  400  level  in  the  south  drift  of  the 
South  Banner;  25  men  employed.  Richard  Phil- 
lips, manager  and  principal   owner' 

MORRIS  RAVINE  LEASING  CO.  (Oroville)— 
Underground  station  started  at  old  Butterfly  mine. 
Hoist  will  be  installed  and  gravel  mining  re- 
sumed. Tests  in  the  1,200  ft.  of  tunnels,  driven 
this  year,  indicate  pay  gravel. 

Calaveras  County 

SOUTH  CAROLINA  (Angels  Camp) — Reported 
that  new  operator  contemplates  exploration  of 
gloryhole   to   greater   depth. 

ETNA  KING  (Attgels  Camp)— May  be  reopened; 
situated  between  Gold  Clin"  and  Utica.  Equipped 
with  hoist,  stamp  mill  and  other  machinery. 

Eldorado  County 

TUNGSTEN  DEPOSITS  reported  in  the  Lotus 
district    by   the    l".    s.    Geological  Survey. 

LEMON"  (Placerville)—  Mine  to  be  reopened 
immediately  by  Holly  Quartz  Mining  Co.,  recently 
incorporated  at  Fresno.     C.  E.  Stovall  is  manager. 

WOODSIDE  (Georgetown)— Reopening  of  this 
mine  within  the  town  limits  depends  upon  secur- 
ing easement.  :;  ft.  wide,  across  properties  in 
which  the  town  sanitary  ditch  passes;  the  ease- 
ment to  provide  for  carrying  off  waste  water  from 
the  mine.  Mine  owned  by  Woodside-Eureka  .Alin- 
ing Co  A.  E.  Westover,  of  Shasta  County,  will 
have  charge. 

Nevada   County 

SULTANA  (Grass  Valley)— Rich  ore  reported 
at  1  100  ft.  from  surface.  Some  time  ago  company 
decided  to  sink  vertical  shaft  1.700  ft.  before 
drifting  or  developing.  Some  prospecting  was 
done,  however,  when  shaft  reached  1,100  ft.  Al- 
bert Crase,   superintendent. 

EMPlRE-rENNSYLVANIA  (Grass  Valley)  -Re- 
ported  that    these    two   mines   are    producing   at    the 

rate  of  $1,250,1100  a  year  and  that  ore  reserves 
are  sufficient  for  10  years  without  further  de- 
velopment ;  80  stamps  arc  dropping  continuously, 
most  of  the  ore  coining  from  the  Empire  shaft, 
which    has   an    incline   depth    of   about   4,600    ft. 
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I  i  .  and  pollcj  of  owners 
■  out   ii"  Infoi 
ih<  hi  .  cannot   be   vet  ifled 

Plumas  County 

BONITA  '  OPP1  Ft  (Port, 
solldnted    Co  .    .  t    Salt    L  iki      haa    started    work 
Compressor   and  drills   Installed  and  20  men   will 
be   employed   during    winter 

Sacramento  County 

NATOMAS     CO.      (Natoma)     Two     p 

drills  in  operation  on  the  \\  llllam  C 

urn    Folsom.     No.    10  dredge   is   workln 
Joining    ground   and    If    Comstock    ground    proves 
satisfactory    by    prospecting,    No     Ifl 
ably   continue   Into   the   new    ground. 
San    Bernardino  County 

CALZONA    MINES    CO      (Vldal)     Tins    copper 
property,  comprising  12  mining  claims  8 
of  Calzona  Junction,  has  ordi  red  .1  sin. ill  mill,  and 
the  Calzona  Smelting  and  Refining  Co    > 
a    furnace   t<»   treat    this   and   custom   ores       n   h 

compressor  and  hoist   e te      James  W.   Neill, 

Pasadena,  Calif.,  consulting  engineer;  Henning 
E.  Olund,  resident   eng 

Shasta   County 

BALAKLAI.A         CONSOLIDATED 

S ping  about    tons  daily  to   Mammot 1 

tery,  netting  $  10,004)  to  $35,000  per  month 

MAMMOTH  (Kennett)  Construction  of  electro- 
lytic zinc  plain  is  progressing  rapidly;  expect  to 
have  building  ready  for  machinery  during  winter 
and  plant  ready  to  operate  in  early  spring 
linii\  Lowden  tunnel  neurlng  completion,  and 
laterals  will  immediately  follow 
Sierra    Ccunty 

ROMAN     (Sierra     City)     B led     by     Richard 

Phelan,  owner,  to  San  Francisco  operatoi  s.  New 
mill  on  ground,  and  active  development  to  begin 
in  spring. 

WISCONSIN  (Forest  «  n  1  Incline  shaft,  sunk 
in  this  gravel  mine  in  1855,  unwnti  red  and  sink- 
in-  continued.  Supplies  laid  in  for  winter  work 
D.    E.   Hayden,  manage] 

GRAY    EAGLE     (Downieville)     Drifting    under 
way  in  two  crosscuts  at  bottom  of  shaft      stamp 
mill,    moved   to    mouth    of   main    tunnel,    again    in 
operation;   will   work   all    winter   with    fu 
Sydne]    C.   Love   In  charge. 

Trinity  County 
TRINITY  STAR  GOLD  DREDGING  CO,    (Lewis 
tun) — Reported   that    company    will    move 
Consolidated  dredge  from   Butte  ('reek  near  Chico 

and  install   it    on   Paulsen   ranch,    near   Lewiston 

Tuolumne  County 
BLACK  "  '.K  (Souls!. will.-)  A  fair-size  vein 
of  good  or.  isclosed  by  diamond  drilling  at  the 
"00  level.  Crosscut  is  being  driven  to  vein.  At 
1,300  level,  south  drift  has  reached  a  point 
about  1.100  ft.  from  shaft  At  the  1 
high-grade  ore  about  1  fl  v  di  I  id  to  have 
bi    n  opened. 

COLORADO 
Clear  Creek  County 

TORPEDO      (Idaho     Sprif 'ifting     is     in 

.hi   Black  Eagle  vein      lohn  Hull,  super- 
intendent. 

FRENCH  FLAG   (Idaho  Springs)— A  -' 
of   $50   gold-copper    on 
160   ft   west  of  shaft. 

JEAN  (Empire! — Being  develi  I  by  Hagcr  & 
Co.,  who  have  opened  payable  ore  and  are  ship 
ping  from   development 

GRAND     CLEAR     CREEK     (Empire) 
ment  resumed  under  management   oi    E    R 
Main    adit   advanced   600   tt 

AROO  MILL    (Idaho   Sp  !  "i   cciuip- 

ment    and    adilitinn.il    concentrating    tnbl 
installed  to  increase   cap  ms  a    day 

HOMESTAKE     (Wardl      Rich    strike    made    by 
John  McDonough  and  associates,    a    l>< 
2   tt    wide   and   assaj     i  I  old.  silver 

and  copper. 

NEWTON     MILL      (Idaho     Springs] 
January  this  plant  will  bi 
equipment  will   be  install    I 
Gem  mine  and  custom 

BRODERICK      MINING      AND      MIL1 
(Georgetown) — New  »n    of    William    S. 

Broderick  and    1-  elop  mining  prop- 

erty   in   Clear  Ci 

MAMMOTH-VIRGIN  MINING  1  0 
—New  incorporation   0     C    P.   Smith,   R.    M    San- 
ford,  and   R.   W    St!  P   mines  hi   (Tear 
Creek  County.     Princip;  '  in  Denver 

BIO  FIVE   (Idaho  Spring 
lease  on   Edgar   No 
breast    of  drift  :  raise   will    he   si 
&    Co.,    leasing    on    Edgar    vein,    have    advanced 
drift  to  total  length  of  1,100  ft.   from   tunnel  and 
have   raised   180    1  I 

Gilpin   County 

COLORADO-CARl;  ' 

opened  on   800-ft 
in  progress.     Shipping 

BECKY   SHARP    (RUSS 
started    "60-ft.    diamond-drill    hole    from   drift 
Old  Town  mine  to  I  kings  and  drain 

.nine   through   Old   Town   workings   and  New-house 


Denver  County 
SMELTI    .      RAi 

1  "i  or  Mm  11  1,1.   wi,  m 

Decei 

nig    lull 

Fremont   County 
1  SITED    oil     CO      IFIorem 
to  refining  works  totalli 

Mineral   County 
'  OMMODOR1    (I 

build  power  plant 

San   Juan    County 

Mi-. 

Ilisiek    and    associates 
BLACK     PRLVI   1 

r.  1.      Orelln    and   11  ■ 

SLIDE    (Silverton)     This  gnu dug  developed 

bj     lohn    \  agar    and    .1  isoi 
recently  exposed  In  drlfl 

BARSTOW    (Iront 1      II    Wllflcj 

il 
1  ndence  ol   W    A    Sh 
PRECIOUS    METALS    (Ironton)— R     1 

ites  have  1 led  this  Mill  Gulch  prop 

I 
NORTH    STAB    (Sllve  I 
way  ill  this  property  on  Sultan  Mountain  undei  dl 

n  a ol   Matt  Delsant  ,  •  rhnuled 

and    will    he    operated    under    si. 
1.    11    Bastion. 
HIGHLAND     MARY 

head    of 
Cunningham    Gulch    by   .1     II     si 

1  in       [( 

installed 

COLUMBUS     (Ai 
lower    working    tunnel    being    driven    I  ■■ 

■  1  vision  ot    a     Sturgeon,   tunnel   will   h  ■ 
advanced  to  Intersect  the  Columbus  vein.     Arthur 

Johnson,    Of    Chicago,    is    m 

EUREKA   MINING  AND   MILLING   I  0 
ton) — New   incorporation,    caplti  I 

Directors  arc    F.    (i     Moffatt,   TysOl      D 

1.    E    Rowland,   ol    Di  aver,  where   priori] 
be  situated 

BELLE    BUTTON    MINI    I 
developing  group  ol  claims    1    • 

lions    are    til, .meed    bj      K       I       II        - 

Id 
San   Miguel  County 
OPHIR    coin    Mi\  is    AND    REDUt  TION    <  f) 

Ion  of  Jai        B 

MORNING   STAR    (Ti  I 
Wilson  hcing  developed  by  wil:    Vand 

1   m;ki  THERS    (Tellurlder     it 
.if  Smuggler-Union  ground  has  c 
to  Carruthers  mill   and 
Sheridan    ■  II;    milling    will 

SILVER  BELL    (Opllil    1 
n   1,800  tt  .  will   b 
the    Priest 

GERTRUDE    (Telluric!. 

of    Bear    1  ■ 
1  ell   Leasin 

and    a    carl.. ad    o!    crude 

opment  h      I 

Summit  County 
FOUR    id     DI 

ice;  French  Gulch 
i  1  runnlnf 

IRON     MASK     (1 

JESSIE    (Breckei 

I 
in    DANDY     (B 

HAMILTO! 

made   in   CI 

MICHIGAN     ik 


111: 


. 


IDAHO 
■Oil    C01 

.1.     MIM 


1   Wtlio 

I  W   h      «    111  I 

1.       . 
(.1    I 

POLAR1 

vein,  know 
cut  during 

AMBERI 

I 

■ 

MICHIGAN 
Copper 
DIAMOND  in. 1 

■ 

HAM  '•■ 
UIN!I\   1 
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Calumet  &  Hccla.  (1, 512. :::'.:;  :  Centennial.  155.505  ; 
Isle  Rovnlr.  1.030.492;  La  Salle.  125.220;  Osceola, 
1,533,944;  Superior,  204,487;  Tamarack.  504,831; 
White   Pine,   314,534  lb. 

MISSOURI 
Joplin    District 

FLANNERY  ZINC  (Sarcoxie) —  Contract  let  for 
rebuilding  mill  burned  Dec.  2;  cost  about  $40,000; 
capacity  250  tons  per  10-hr.  shift;  to  be  com- 
pleted  in    45   days. 

LONDON  LIKE  (Joplin)— With  only  two  men 
underground,  made  carload  of  calamine  and  lead 
concentrate  during  recent  week.  Operating  at  60 
ft Roaring  Springs  land. 

GEORGE  MOORE  and  associates,  of  Webb  City, 
have  taken  13-acre  lease  just- south  of  Si  Regis 
mill  at  Chitwood  and  now  doing  check  drilling. 
Will  probably  erect  250-ton  mill 

POOR  BOY'S  (Joplin)— John  Davis  has  bought 
out  Jesse  Ader  and  associates  of  Webb  tin  and 
will  increase  development  operations  at  mine, 
11  mi.  north  of  Joplin,  in  new  territory. 

CONCORD  (Webb  City)— Building  250-ton  mill 
on  Zinc  Corporation  land  south  of  Carterville 
To  be  steam  plant.  Crane.  Welik  and  Philip  Gray, 
of  Webb  City,  who  recently  built  500-ton  Unity 
mill,   principal  owners. 

OSCEOLA  (Webb  City)— No.  1  mill,  under  base 
to  Cisco  company,  destroyed  by  tire  Dec.  16; 
insured  for  .$0,0(10  ;  was  300-ton  mill,  but  old 
To  be  rebuilt  immediately  at  cost  ot  $10. una  T. 
V.  Coyne  and  A.  D.  Hatton  principal  owners. 

MISSOURI  MINING  CO.  (Joplin)  -Has  aboul 
completed  new  150-ton  mill  on  old  Frisco  tract  at 
Thorns  Station.  Mine  developed  as  hand-jig 
operation,  and  at  first  was  principally  lead  pro 
ducer.  Arthur  Raymond,  president  of  Oronogo 
Circle  Co.,  interested. 

REBECCA  (Joplin)— Will  resume  charge  of 
La  Nora  H  mina  at  Chitwood.  Jan.  I.  For  several 
months  property  has  been  operated  by  George 
Bavless,  to  prove  contention  of  landowners  that 
if  is  paying  mine.  Bavless  employed  by  liol.oeo.i 
company  to  continue  as  manager. 

UNDERWRITERS   (Joplin)— Have  moved  Ge 

imo  and  Purciller  mills  from  West  Joplin  camp  to 
Oklahoma  held.  One  has  been  completed  in  Cen 
turv  camp  and  the  other  now  being  erected  1  ml 
east  of  Picher,  Okla.  No.  1  mine  at  Centura  is 
producing  150  tons  of  concentrates  weekly  from 
1,500   tons  of  ore. 

MONTANA 
Beaverhead   County 

BANNACK  GOLD  MINING  (Bannack)  Great 
activity  reported  at  company's  Original  Bannack 
mine,  11  mi.  from  Grant.  Mont.,  to  which  ore  is 
to  be  hauled  by  motor  trucks  recently  purchased. 
Sixtj  men  sngaged  on  development,  and  Ions  and 
chutes  filled  with  gold  ore.  The  200-ton  mill 
completed  but  will  not  be  put  into  operation  until 
March,  due  to  lack  of  waterpower  during  winter 
months,  the  newly  ordered  oil  engine  not  having 
ye!    arrived. 

Fergus  County 

BARNES. KING  DEVELOPMENT  (Kendall)  - 
November  was  banner  month  in  company's  history 
Output  $80,021  in  gold:  $12. .".21  came  from  North 
Mocassin  mine  at  Kendall,  being  the  yield  from 
2.242  tons  of  ore;  balance  came  from  Piegan- 
GlOSter  and  Shannon  in  Lewis  and  Clark  County. 
2,093  tons  of  Shannon  ore  averaging  $15.80  per 
ton  and  2,196  tons  of  Picgan-Oloster  ore  averag- 
ing $8  per  ton. 

Granite  County 

MONTANA    MANGANESE    CO.     (Philipsburg) 

Manganese   ore  mined  from    limestone   beds    al I 

1  mi.  from  town,  being  shipped  to  Eastern  market. 
Production  about  40  tons  daily  by  hand  mining; 
will  be  increased  to  100  tolls  with  four  new 
machine  drills  and  10xl2-in.  compressor  driven  by 
50-hp.  motor.  Ore  hauled  to  railroad  by  auto 
trucks. 

Jefferson  County 

BOSTIN  &  CORBLN  (Corbin)  November  pro- 
duction was  831  tons  of  concentrates. 

Silver   Bow  County 

TUOLUMNE  (Butte)— First  shipment  from 
strike  at  Main  Range  property  made  Nov.  9.  Will 
erect  1,000-ton  storage  bins  and  ship  to  Washoe, 
smeltery  steadily. 

BUTTE  &  LONDON'  (Butte)— Crosscutting  on 
1,000  level  is  Hearing  completion  by  Rainbow  De- 
velopment Co.  which  is  to  receive  51%  of  the 
Butte  &  London  stock  for  this  work. 

BULLWHACKER  (Butte)— Syndicate,  operat- 
ing the  Bullwhacker  mine  under  lease  and 
bond,  reports  daily  shipments  of  125  tons  of  31/£% 
ore.  partly  to  Granby  smeltery  and  partly  to  the 
East  Butte's  plant.  November  profits  greater  than 
for  entire  preceding  nine  months.  The  Wall  syn- 
dicate has  paid  so  far  a  total  of  $115,000  for 
230.000  shares  of  Bullwhacker  stock.  Car  short- 
age restricts  output. 

ANACONDA  (Butte)— Sunday.  Dec.  10,  com- 
pany's Butte  mines  were  closed  for  two  shifts 
because  of  inability  to  move  ore  as  fast  as  taken 
out.  Plenty  of  ore  at  company's  Washoe  and 
Great    Falls  works  and  employees  at   these  plants 


were  not  affected  by  the  shutdown.  Break-out 
ol  casting  furnace  at  Washoe  works  Dec.  11 
caused  injury  of  four  men  who  were  removed  to 
hospital,  though  burns  are  not  considered  serious. 


Esmeralda  County 


SPEARHEAD  (Goldfleld)— Shaft  recently  en- 
countered shale,  and  station  being  cut  at  910- 
ft.  point,  from  where  lateral  development  of  the 
contact    will   be   undertaken. 

REORGANIZED  KEWANAS  (Goldfleld)— At  a 
point  about  800  ft.  northerly  from  main  work- 
ing winze.  3  ft.  of  ore  has  been  encountered  a 
short  distance  above  shale  contact.  Raise  being 
driven  on  the  showing. 

Nye  County 
TONOPAH  ORE  PRODUCTION   for  week  ended 

Dec.  '.I  was  0.052  tolls,  valued  il  $105,076,  com- 
pared with  0.747  tons  for  week  previous.  Pro- 
ducers were:  Tonopah  Belmont,  2.002  tons; 
Tnin.pah  Extension.  2.::so  :  Tonopah  .Mining.  2.200; 
Jim  Butler.  050;  West  End.  814;  Halifax,  210; 
Rescue-Eula,  194;  McNamara,  52;  miscellaneous, 
60   tons. 

WEST  END  (Tonopah)-  Sinking  Ohio  shaft. 
Now   down    about    000    ft. 

MONARCH  PITTSBURGH  (Tonopah)  I  i scut- 
ting  on  850-ft.  level  to  connect  with  raise  from 
1,000-ft.  level  that  recently  encountered  ore. 
About    100  ft.   to  go. 

GREAT  WESTERN  (Tonopah)  lnw.it,  ring  of 
lower  levels  completed;  additional  pump  placed, 
giving  total  pumping  capacity  oi  500  gal  per  min. 
Lateral   development    to   he    resumed 

MONTANA  TONOPAH  (Tonopah) —Has  bonded 
property  Of  Lost  Burros  Gold  Mining  Co.  ill  Inyo 
County,  Calif.  Consideration  $40,000.  About 
10,000  tons  of  mill  ore  "blocked''  ;  development 
laces  being  extended.  Expect  to  have  50-ton  mill 
In  operation  by  March. 

White  Pine  County 
CONSOLIDATED  COPPERMINES  CO.  (Kimber- 
lv)—  Financing  of  company  assured  by  Albert 
E.  Humphreys  and  associates,  oi  Charleston,  W. 
Va  ,  and  Denver.  Colo.,  and  property  will  be  put 
on    substantial    operating    basis;    funds    p 
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1  advisor  and  take  active 
part  in  the  management.  The  remodeling  of  the 
Giroux  concentrator  into  500-ton  flotation  mill 
will  be  completed  early  in  January  and  another 
5iiii-ton  unit  will  be  constructed.  Output  will 
be  brought  up  to  1,000  tons  daily  as  soon  as  pos- 
sible. Development  of  low-grade  disseminated 
ores  will  also  be  resumed  as  soon  as  weather 
permits,  with  lo  churn  drills.  Charles  H  Boyn- 
lon.  president,  60  Broadway,  New  York;  Elmer 
F.   Gray,  manager. 

NEW    MEXICO 
Grant  County 
CHINO  DEL  NORTE  COPPER  CO    (Hanover)— 
New  incorporation   to  develop  30 
over   Mountain,    north    of    the    Chi 
Coxe,  I.  .1.  Ketinao.  of  Winterset,  I 
Ulman,    Of    2::::    Broadway,    New    5 

OREGON 

ELDORADO   COPPER   MINING    CO.    (Riddle)— 

New  incorporation  to  operate  the  old  H. infield 
mine,  32  mi.  east  of  Riddle.  Workings  include 
six  adits.  Andrew  Laidlaw,  of  Spokane,  Wash., 
interested. 

PENNSYLVANIA 

CHARLES  M.  SCHWAB  reported  to  hue  ac- 
Ciuired  from  Lackawanna  Steel  Co.  control  of  the 
Cornwall  iron-ore  mines  and  furnaces;  also  out- 
right purchase  of  American  Steel  and  Iron  plants 
including  steel  mill  :  Lebanon  furnaces  and  con- 
centrator; and  the  Polebrook  furnaces 

CAMBRIA  STEEL  CO.  (Johnstown)  -Al  recent 
directors  meeting  of  Midvale  Steel  and  Ordnance 
Co.  in  Philadelphia,  immediate  erection  of  two 
more  blast  furnaces  was  ordered.  It  is  understood 
that  one  will  he  used  for  production  of  ferroman- 
ganese  and  the  other  for  special  irons. 

WASHINGTON 

LEAD-ZINC  MINING  CO.  (Metaline)— New 
Y'ork  men  reported  interested  and  $50,000  provided 
for  increasing  output,  raising  mill  from  125  to  250 
tons  capacity.  New  electric  hoist  and  compressor 
being  installed.  Wide  sulphide  orehody,  free  from 
pyrite,  opened  for  600  ft.;  diamond  drilling  to  he 
dene  from  550-ft.  level.  Lewis  P.  Larsen,  presi- 
dent and  manager. 

WISCONSIN 
Zinc-Lead   District 

EWING  (Benton) — Company  reports  rich  drill- 
ings on  land   adjoining  old  Etna    mine. 

VAN'DERVENDER  (Benton)— Rich  lead  ore 
found  below  the  old  mine  workings  at  Benton. 

BUCHAN  (Benton) — New  shaft  penetrated  good 
vein  of  zinc  ore  on  Buchan  land  at   Benton. 

G.  O.  P.  (Platteville)— Good  strike  of  ore  at 
old  Grittv  Six  mine  on  the  Raisbeck  range,  near 
Cuba  City. 


FRONTIER  (Benton)— Another  .25-ton  mill 
completed  on  the  Grotkin  land,  %  mi.  south  of 
Bull  Moose  No.   1, 

MINERAL  POINT  ZINC  (Galena,  111.)— A  new 
shaft  will  be  sunk  and  complete  surface  equipment 
erected  on  Meloy  land  in  Benton-New  Diggings 
camp ;  to  be  known  as  the  Hoskins  mine. 

CANADA 

British  Columbia 

BELL  (Beavevdell) — Tliis  Westkettle  River 
property  has  commenced  shipments  of  gold-silver 
ore  to  Trail. 

ST.  EUGENE  (Moyie) — Concentrator  being  re- 
modeled to  treat  lead-zinc  ore  from  Sullivan 
mine   at   Kimberly. 

LANARK  MINING  (Illieillewaet)— Erecting  150- 
ton  mill ;  to  be  ready  in  February ;  William  B. 
Dornberg,  manager.  Tousley-EIy  Co.,  of  Spokane, 
Wash.,   inter, slid 

CONSOLIDATED  MINING  AND  SMELTING 
(Trail) — Has  decided  to  enlarge  its  electrolytic 
copper  refinery,  increasing  its  present  output 
50%  or  to  about  15  tons  dally. 

GRANBY  CONSOLIDATED  (Vancouver)— Pro- 
duction tor  November  4,151,000  lb.  copper,  of 
which  2,01 7.260  lb.  was  produced  at  Anvox  and 
1,133,740   lb.   at    Grand  Forks  plant. 

Manitoba 
TONOPAH  MINING  (Schist  Lake,  via  The  Pas) 
— At  the  copper  deposit  being  developed  by  this 
Philadelphia  company  arrangements  are  being 
made  to  take  out  5.000  tons  during  the  winter. 
The  ore  will  be  hauled  to  Sturgeon  Portage,  38 
mi.  distant,  whence  it  will  be  transported  by 
water  to  The  Pas  from  which  it  will  be  shipped  to 
tin  smeltery  at  Trail,  B.  C.  Company  has  placed 
large  orders  for  machinery  and  is  considering 
building  of  an  18-mi.  railway  between  the  end  of 
navigation  on  Schist  Lake  and  Sturgeon  Portage. 

Ontario 

McKI.NLEY-DARRAGH  (Cobalt)— Older  given 
for  new  ball  mill  to  take  the  place  of  gravity 
stamps. 

INSPIRATION  (Porcupine)— Diamond  drill 
cores  from  depth  of  285  ft.  showing  good  mineral 
ization. 

THOMPSON-KRIST  (Porcupine)— Contract  let 
for  diamond  drilling  to  begin  first  week  in 
January. 

MATTHEWS  1  Mine  Centre)— In  this  claim,  de- 
velopment is  being  undertaken  on  a  copper  vein 
believed  to  be  a  continuation  of  the  Mine  Centre 
vein. 

KERR  LAKE  (Cobalt)— Production  for  Novem- 
ber was  215, S40  oz.  of  silver,  compared  with  210,- 
073  oz.  in  October.  Production  for  eleven  months 
of   1916   was   2,343,645   oz. 

APEX    (Porcupine) — Diamond    drilling    st.ot'd 

Shaft    will   be   put  down   from    125   ft.    1 

and   crosscuts   run    to   cut   veins   coining    in    from 
West    Dome   and  Dome   Lake. 

NIPISSING  (Cobalt)— In  November,  ore  was 
mined  of  an  estimated  value  of  $210,020  and 
shipments  made  of  bullion  from  Nlpissing  and 
customs  ore  of  estimated  net   value  of  $272. 1,21;, 

DAVIDSON —  (Porcupine) — New  vein,  found  at 
depth  of  50  ft.  in  south  shaft,  is  showing  well. 
Bottom  of  shaft  is  in  solid  mineralized  quartz  with 
plentiful  showings  of  free  gold. 

MINERAL  products  CO.  (Madoc)— This  com- 
pany, of  which  Charles  A  Darborn.  West  Somer- 
ville,  Mass.,  is  president  and  Charles  R.  Ross, 
manager,  has  commenced  operations  on  a  fluor- 
spar property. 

ALGOMA  STEEL  CORPORATION  (Sault  Ste 
Marie) — It  is  understood  that  this  company  has 
let  the  contract  for  4,000  ft.  of  diamond  drilling 
at  the  Helen  mine  to  the  E.  J.  Longyear  Co.  ot 
Minneapolis,   Minn. 

MINE  CENTRE  COPPER  CO.  (Mine  Centre)  — 
Company,  which  owns  8  claims,  has  shipped  six 
cars  of  copper  ore  to  the  Trail  smeltery  from  a 
vein  60  ft.  wide  carrying  sulphides  of  copper  and 
low  gold  contents.  Will  build  concentrator  during 
winter. 

BEAVER  (Cobalt)— Report  for  quarter  ended 
Nov.  30  shows  bullion,  and  ore  at  smeltery  and 
mine  274,341  oz.  and  cash  on  hand  $71,452.  Vein 
found  on  600-ft.  level  carrying  1.500-oz.  ore; 
proved  for  35  ft.  Mill  rock  and  some  high-grade 
ore  being  recovered  on  700-ft.  level.  Small 
stringers  encountered  in  400  ft.  of  crosscutting 
on  1, 600-ft.  level.  On  McKalle  claim,  Kirklanit 
Lake,  shaft  sunk  from  300-  to  400-ft.  level;  on 
latter  level  vein  has  been  crosscut  for  11  ft.  with- 
out reaching  south  wall. 

PERU 

CERRO  VERDE  property  of  Carlos  Lohmann 
acquired  by  William  Braden.  presumably  for 
Anaconda  or  Andes  Exploration  Co.  account. 
Property  is  12  km.  from  Tiabaya  station  on  the 
Ferrocarril  del  Sur  and  161  km.  from  port  ot 
Mollendo. 

SPITZENBERGEN 

NORWEGIAN  SYNDICATE,  capitalized  at  about 
$2,680,000  and  headed  by  the  Central  Bank  of 
Norway,  has  purchased  control  of  the  Arctic  Coal 
Co.  from  John  M.  Longyear  and  Frederick  Ayer. 
of  Boston,  Mass.  At  different  times,  these  coal 
mines  have  been  sought  by  Russian  and  German 
interests. 
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Metal  Markets 

NEW    YORK— Dec.    20.    1916 
During   the   lasl    week   nil   of  the   markets  were 
,„|   Lowi  r.  as  wa     tl  with   mosl 

loininodities  and  with  U 

Copper,  Tin,  Lead  and  Zinc 

Copper  Following  the  peaci  proposal  -  Dec 
u,  the  market  waveri  d  By  Dec  1 1  It  was  :ei 
tain  that  copper  was  going  to  be  offered  for  n 
sale  bj  consumers,  and,  indeed,  such 
developed  in  many  quarters  and  for  falrlj  liberal 
quantities.  It  was  surprising  how  much  coppei 
turned  up  for  sale,  both  for  prompt  and  Aral 
quarter  delivery.  In  this  market  which  had   been 

so   tight    only    a    few    days    previous       S Hi   I 

hands  also  found  that  tl-      had  * 
to  offer.     As  previous! \    ■  •■:  - i ■■■'■•■ '    il'.n 

some  consumers  bad  overbought  proved  to  be  coi 
,,  ct  Obsei  vlng  the  turn  ol  the  tide,  tho  «  win 
purchased  copper  lower  down   and   had  a    surplus 

of   it   were   glad   to   take   a    lit      On   the   other 

hand,    the    opinion    tli.it    some    urn, is    had   not 

covered  their  first-quarter  requirement,  pi.oe.i 
also  to  be  correct,  and  some  of  these  "ere  buy 
,  is  ,ni  the  decline,  while  others  expressed  their 
intention  of  holding  aloof  until  they  could  buj 
more  cheaply.  The  transactions  ot  the  week 
naturally  were  small,  but  such  as  their  were, 
together  with  offers  and  bids,  gave  a  fair  reflei 
thm  of  the  market.  Some  first  hands  offered  cop 
per  for  delivery  far  ahead  at  relatlvelj  low  prices, 
but  we  heard  of  no  such  transaction 
oilers  were,  of  course,  purely  speculative.  The 
major  market,  which  a  fortnight  ago  was  for 
second-quarter  delivery,  became  this  week  foi 
near-by  and  first -qua  iter  The  premium  on 
prompt  copper  has  practically   vanished 

Copper  Sheets— The  base  price  for  copper  sheet- 
is  at  42c.  for  hot  rolled  and  la  for  cold  rolled 
Wire  is  based  on   :>7c.  fob.   mill. 

Tin— This   market    declined    on    small 

At    the   opening   of   the    week    spot    was     IJ-,e        ii"l 

futures,  41%'c.     At  the  close,  spot  was  41%c.  and 
futures,   41c. 

Lead— This  market  declined  further  on  the 
liquidation  of  speculative  holdings  and  probabl] 
also  on  some  bear  selling  sun,  producers  re- 
ported no  sales,  being  entirely  sold  out  up  to 
February  and  other  producers  found  that  they 
had  lead  available  both  for  prompt  and  January 
delivery,  and  some  round  lots  wer<  sold  at  (14c., 
New  York  but  later  second  hands  were  sellers  at 
-i/,c.  Some  sellers  made  no  distinction  between 
St  Louis  basis  and  New  York  basis,  and  the 
St    Louis  market  did  not   decline   quite    so   much 

as      New      York         There      were      inquire 

market    from   abroad,    including    somi     from    Hen- 
mark.  South  America  and  Japan. 

In  the   Dec.    16  issue  of   the   ' Minimal      the  _pn  e 
Of  lead  at  New  York  on  Dec,   8  was  givei 
7%        By    a    typographical    error    the    latl 
was  wrongly  printed— the  correct   puce   • 
7%@7%. 

Spelter— At  the  beginning  of  the  week,  tills 
market  went  off  sharply.  On  Dec.  18  I'uvcrs 
became  interested,  especially  galvanlzers.  in. 
market  meeting  with   s<  in     i  »'       the  jecljne 

was    not    onlv    stayed,    but    there    was    a    trilling 
advance       However,    the    buying    den. 
out  on  Dec    IS  and  the  market  again  sold  off.  clos- 
ing   weak.      Throughout    the    wi 
largest  producers  held   aloof,  most  of  them   asking 

In  the  "Journal"  oi  last  week  some  of  the 
copies  were  blurred  in  printing  so  that  the  ;i"',' ; 

Hon  of  Dec.    13  on   St     Louis   spelter   » 

gether  clear.     The  correct  quotation  was  '!'■■.'    " 

Imports  at  Baltimore  during  the  week  Included 
5,545  urns  of  zlni i  from  Cai  spam 

Zinc  Sheets     The  pri  4  ,"'"';!i"; 

based   on    $21    pci     '"  '    ' 

sr ;    discount. 

Other  Metals 

Antimony-Market    quiet    but 
l.-,c       January  February     shipment     from     ( h  nu 
quoted     at     13@13.Vic.,     ni.f..     New     lurk,     dutj 
unpaid. 

Quicksilver— Market  &  •*' 

San    Francisco    reports    bj    telegraph   >.S.   firm. 

Aluminum— Quotation  remain  nominally  un- 
changed at  63@65c  per  lb.  for  No.  '  '  f",;V|vN,"1 
York  The  market  is  very  quiet,  practical!}  no 
transactions  taking  place. 

Nickel-There  is  no  change  to  the  market  mo- 
ral  .rices  remaining  '   "'  ■  '"' 

,,  Hiding  an  extra   ?«■■■  per  lb. 


Gold,  Silver  and  Platinum 

NEW   YORK— Dec.   20 

Gold     I.     P      M 

12,    a    ship 

Vork    ind   Philadelphia   durl 
amounted 

country. 
The  shipments  ol  the  13th    ind  i  Ith  n 

in  Uussi. 

fund    ae.  in  Great    1 

Allies'    Moles    ill    the    lllBl 

ng  smelting  al 

last    night   wais  enough   to  SUppl)      i 

Is    expected    In    banklni    quarters    that    continued 
shipments  will  be  made  to  Phlladelphl 

_..ld   movemenl    i ttnui 

Silver     Market   conttnui  good  on 

dertone,  but   no  new    features  present   thi 

Latest    letters    from    I Ion    indicate   thi 

....  the   lini:  '  een  rei  ■ 

great       Tl. 

as    from    date   ol    He.-      I 

i       a  ,tr  .,t    N,o     :a.    Siimu. 
Loudon,  report   thai   although   pui 
been  made  upon  any  so)    I 

of   china,    the   firmness   ol    exchangee    from    that 
quarter   has    not    been    v  IthOUt    I  II 
for    it    has   acted   as   a    deterrent    t 

k,     tl gh     with 

pauses,    from    :;  I       to    3  i     d      bul    no 

rises   have   taken   plnci 

1 1  •      Selling    h  '     bi    n   fitful   In  amount    and   on 

the   whole,    ilugglsh      Bi  ■■....    ' 

from    He 
Indian     Bazaars        The    si 

ported    on    the    24th    Inst      .      v  ■ 

in    increase    ol 
27th  of  last  month.     A  considerable  portion  ol  the 
stock,    however,    was    earmarked    and    m 
ai.le  f..r  resale 

It  will  bi 
that  during  one  « 
vei    holding    In    H       I 

t     fresh     coinage,     amounted     to 

rupees.      To    replace    this    amount    the    quantlt) 

of  silver   required  would   be   aim 
present    stock    in    ltomhay.      Tin 

been    spasmodic,    bul    almost    with 

July  :;i  last,  when  the  total  hold 

iii   r.q s      During  this  tlm. 

d.tions  ..t  fresh   rninti  d  coin  1 

Mexican    dollars     tor    Di  I  ■    -"     -'"' 

quoted  al 

Platinum      Market    dull    and    weaker 

-  :  50 
Palladium— Declined  to  $<!'i 
Iridium- Quoted  at  $150  per  oi 

Zinc  and  Lead  Ore  Markets 

Joplin.   Dec.    II.     I 
Blende,  h. 
medium   - 

of   zinc     ^S7  7'J    per   ton 
itgh  price    $99.1 
ug   price,   all   gl     I 

'"shipments    of    the    week:        Bli 
calamine.    47-.    tons;    lead,      .1 

all    ore   the   we,  k 

P.  ae-      tall 

market    and    He 
extent,    but     the 

"'sX's'nf    rim 

Other  Ores 

Tunosten     Ore- 
nouucei 

close  we 

Charles     II 
as    folloe. 
has    been 

and    the    market 
nuiiies  as  to  tl 
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own  winks  for  the  reduction  of  tungsten,  these 
works  have  nnt  been  able  to  work  continuously, 
being  hampered  by  a  shortage  of  ore  supplies. 
The  prospects  of  the  tungsten  market  are  that 
prices  will  not  only  be  maintained,  but  will  have 
a  tendency  to  harden." 

Antimony  Ore  is  difficult  to  obtain  and  buyers 
are  reported  offering  as  high  as  $1.70  per  unit 
C.i  f..    New    York. 

Manganese  Ore — Higher  prices  are  being  named 
on  Indian  manganese  ore  at  tidewater  principally 
as  a  result  of  freight  rate  increases,  although  the 
offering  supply  of  ore  also  is  limited.  A  quotation 
was  made  yesterday  at  a  shade  under  7Sc.  a  unit, 
at  tidewater.  A  large  eastern  Pennsylvania  con- 
sumer reports  Brazilian  ore  mav  lie  had  at  around 
60c.  a  unit,  delivered  at  Eastern  seaboard  This 
figure  is  out  of  line  with  that  cot 
in   tiie  market  and  some  sellers  will 


tha 


70c. 


Imports  at  Baltimore  during  the  week 
7,000  tons    if  manganese  ore  from  Brazil. 

Iron  Trade  Review 

NEW    YORK— Doc.    20 


teitain 
icluded 


great    deal    foi 


ice    terms    l 

s    unlikely. 

—Dec.    19 

market  ha 

s  suddenly 

veek    and    i 

now   dis- 

rcely  any 

nquiry   for 

of  next   ve; 

r,  and  not 

ier    delivei 

es.      Such 

much  busii 

already  s 

well     sold 

s   whatever 

iii    prices, 

ined  as   e\ 

r.   but  the 

of  the  ma 

kit.  which 

tied    advances    in    one 

week  or  tw 

o  ago,   has 

amount  ot  inquiry. 
ture  really  leading  1 
in  the  trade  than  a 
down  that  has  occui 
the  peace  propose 
marked  to  slow  down 
of  November,  when 
nearly  twine  as  mucl 
not    be    maintained 


posal,  news  of  which 
ellers  a  few  hours  after 
itten,  resulted  in  some 
husiasm,  for  the  next 
less  than  the  usual 
ossihilities  of  the  over- 
■!■  are  appraised  higher 


always  occurs 
The  transp 
Car  shortages 
great  many 
New  York  C 
Pittsburgh  & 
except  export 
-i  ere  .  ■ 
tinues  to  acci 

r   is   large   c< 


t-n— P 


the 


ittributed 


■ing 


e  pronounced,  while  a 
re    been    placed.      The 

embargo  against  the 
ls    to    shipments    east, 

a  special  permit,  and 
]i1i.iil''»'s.  Steel  con- 
ne  mills  and  while  the 
oportion   to   production 

torage  facilities,  and 
rtation  does  not  come 
■tailment  in  production 

red. 

;  iron  has  become  very 
but  there  is  occasional 

and   first    quarter   iron. 


ligh  for  th 
urgent  inquiry 
The  slowing 
showing  cleare  ■  that  early  delivery  Iron  is  verj 
scarce,  for  offerings  have  not  increased.  Malle- 
able is  verv  difficult  to  find  at  any  price  Produc- 
tion at  the  merchant  furnaces  lias  probably  beer 
curtailed  somewhat  by  the  coke  scan  I  but  as 
yet  nut  seriously.  One  Shenan-o  \  .1 II-  \  furnaci 
is  banked  We  quote:  Bessemer,  $35@37  .  basic 
$?,0  :  foundry,  second  half.  $30;  prompt.  $31® 32 
malleable,  prompt.  $32f7?'33;  force.  $2!HW::o,  f  o  h 
valley  furnaces,  95c.   higher  delivered  Pittsburgh 

Pteel— Bids  for  billets  for  export  have  adi  d 

iii.l 


obtained 

;;.  the  doi 
60  ;  sheet 
billets,  $8 


The 
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STOCK   QUOTATIONS 

Dec.  19 


Bethlehem   Steel 
Bethlehem  Steel.  pT 
Butte  A  Superior 


( Ireene  <  'ananca 
Ilomestake 

Inspiration  ( 'mi 
International  Nickel 
Kennccott.  .  , 
Lackawanna  Steel 
Miami  ( 'opper 


Ferromanganese--I»oiiosiie  producers  of  ferro- 
manganese  recently  began  advancing  prices,  and 
all  are  now  up  to  $175  for  spot  or  contract,  an 
advance  of  $10,  Imported  on  contract  remains  at 
$164,  and  there  is  no  prompt  imported  as  deliv- 
eries are  behind  on  contracts. 

Spiegeleisen— Sjiot  and  contract  is  quoted  $50@ 
55   per  ton. 

Ferrosilicon— Quotations  on  50%  material  are  at 
Sum  per  ton.  For  10%  bessemer  ferrosilicon  the 
figure  of  $42   is  asked. 


N.  Y.  CURBt 

Buffalo  Mines 
Butte  &  N.  Y. 


iC.  &Z. 

( 'aledonia 

Can.  Cop.  Corpn. 

( 'ashhny 

( lerro  de  Pasco. . . 
con.  Ariz.  Sin 
Con.  Coppcrmincs 


STOCK  QUOTATIONS — Continued 


He.llev 

Helvelia 

Indiana 

Island  Cr'k,  c 

Isle  Royale. 

Keweenaw... 

Lake 

La  Salle 

Mason  Valley 

Mass 

Mayflower 

Michigan 

Mohawk 


Idr 


M;iiesl  ie 

McKinley-l>ar-S 
Mother  Lode 
Xevada  Hills 
X    V    &  Hond 


St    Joseph  Lead 


Tonopah 

Tonopah  Ex 

Tribullion 

Troy  Arizona. . 

United  Zinc 

White  Knob,  pf 

White  Oaks 

Yukon  Gold.    . 


SAN  FRAN.* 

Alta 

Andes 

Best  &  Belcher 

Billion 

(  'aledonia 

< 'hallenge  Con 
( 'ontidence 
Cons.  Imperial 

I  Ion    \  Lrginia 

Could  &  Curry., 
Hale  .V  Xoreross 

Jacket-Cr.  Pt 

Mexican 

occidental 

Ophir 

Overman 

Savage 

Sey  Bdcher 

Siena  Nevada 

Union  1  ton 

Utah  Con 

Belmont 

Jim  Butler 

MacNamara 
Midway       

Monl  -Tonopah..  . 

w.  '.1  i  ad  Cod 

Atlanta 

Booth 

C.O.D.  Con 

Comb.  Frac   

irtield  B.B 

D'fleld  Daisy 

Jumbo  Extension... 
Round  Mountain 
Sandstorm  Kendall 
silver  Pick 

Argo 

Ariz.  Central 

Bie  Jim 

Lazy  Boy 

Nellie 

Tom  Reed 

United  Eastern.  .  .  . 
United  Western 


\',l 

111 

III 

th  Luke 
Dominion 

31    Man's  M, 

Santa  Fe 

Shatliuk-Ariz 

Tamai  ;e 
Trinity 

Tllnlllllll 


COLO.  BPKINGS 

Dei.  ... 

LONDON 

Cresson  Con 

7.70 

Doctor  Jack  Pot.  . 

101 

Alaska!  1. 'dwell 

Klkton  (on 

.12 

Burma  Corp. ..  . 

3   10     6 

El  Paso 

.41 

Cam*  Motor... 

Flndlay 

.06j 

Camp  Bird 

0     6     6 

Cold  Sovereign 

.06i 

El  Oro 

0     7     6 

Goliion  Cycle 

2   5S ' 

Esperanza. .      .  . 

0  10     0 

Granite 

.63 

Mexico  Mines 

3  12     6 

Isabella 

,22) 

N'echi.  ptd  .      . 

0  12     0 

Mary  McKinnev. 

.27 

1  irnville 

0   16     0 

Portland 

2.00 

0     9     6 

\  Indicator 

1.25 

I  OIllllOV 

1      1      3 

t  Closing  prices.     J  Last  Quotatlo 


MONTHLY     AVERAGE    PRICES   OF  METAI  S 


Silver 

New  York 

London 

1914 

1915 

1916 

1914 

1915 

1916 

January 

.-,1;   :,72 

4S    S.55 

56    775 

26  553 

22    731 

26    966 

,-,7    'JIH 

IS    477 

56    755 

26    573 

21,  975 

March. 

511   24  1 

57    93.5 

26    7SS 

23    70S 

April. 

58  .".III 

511    "511 

64    41.5 

"6    95S 

25    799 

3(1   662 

19   915 

74    269 

26    7114 

23    5711 

35    477 

.Mi    47 1 

19   1134 

1.5    024 

25    IMS 

23    267 

47    519 

1'."    94(1 

"5    21' 

22    597 

3( (1 

August   . 

.'.I     444 

47    165 

lid    ns;l 

25    979 

"2    7SI1 

September.. 

5!    '."Ill 

4s  r.su 

l.s    515 

•4    26(1 

23    591 

32    5S4 

October 

.Ml   654 

19  :is.5 

67    S5.5 

"3     199 

November. . 

19    IIVJ 

51    714 

71.604 

2"    7113 

"5   1194 

Dec. 

49  375 

54  811 

54,971 

22    9(1(1 

26    573 

Year..     . 

19   ll.S! 

2.5    3  1  1 

23    1.7.5 

BOSTON  CURB*    Dec.  19 


New  York 

London 

Electrolytic 

Siandard 

Electrolytic 

1915 

1916 

1915 

1916 

1915 

lo  16 

13    641 

24   nils 

(ill   7.56 

SS    0X3 

Feb 

14    391 

26    1411 

63    194 

1(12  667 

Mar 

14    7S7 

26    3111 

66    1,52 

107    714 

136   III  III 

April.  -. 

16   Sll 

27    S95 

7,5   1196 

124    319 

137    3S9 

May- 

IS   .5(16 

"S   625 

77    61111 

13,5    4  57 

1.52    522 

June.  . . . 

19  477 

"6   6111 

S2    574 

11"    432 

9.5  333 

157    455 

July.  ... 

Is    796 

23    Sl',5 

76   (111 

9.5,119 

91    4119 

125   511(1 

Aug. .  . 

16    94  1 

26    12(1 

6S    673 

1  111    2S3 

S2    333 

126    304 

Sept... 

17    511" 

26  855 

I'.S    915 

1  13    911.5 

S5    2511 

131    (171 

Oct 

17   6S6 

27    193 

72    601 

122    75(1 

SS   11(111 

1  12    523 

Nov. . . . 

Is    627 

311.625 

77    744 

134   659 

93    273 

155.432 

Dec 

20.133 

Sll   773 

3d 

Year.. 

17,275 

72    532 

New  York      |         London 

1915 

1916         1915 

1916 

January 

3|    2611 

11    825  1  ".'.    550 

175    5  IS 

1- clirnarv 

37   41,5 

12   71  .    I  ,'.  925 

isl     1117 

March 

is     126 

193  609 

April 

199   736 

18   790 

411   2SS 

42  231 

167    636 

179    466 

July 

37    423 

3S    51(1 

167    (ISO 

ll.S    357 

AugUSt 

34    3S9 

3S    565 

1.51    440 

169    S7II 

September 

33    12.5 

3S    S3  1 

1.52    625 

171    345 

October 

33   HSU 

41    241 

1.51    5.54 

179   307 

November 

39   221 

44.109 

167    67(1 

LSI,   932 

December 

;s  779 

167  000     . 

Av.  year 

38  5' "I 

163. 960l 

( 'handlers  Ferlaml 


Newray 
Poreu.  ( 'rowi 
\  ipond 
West  Dome 


No.  2 

Pig  Iron, 

Bessemer} 

Basic! 

Foundry 

1915 

1916 

1915 

1916 

1915 

1916 

January.  .  . . 

-1  1    59 

-.'1    .,11 

si  5    4  5 

SIS    7s 

sl.l      'HI 

S19   76 

14    55 

21     16 

13    45 

is    93 

13    'HI 

19    51 

March 

14    5.5 

21    SI 

13   45 

19    20 

13  95 

19  45 

April    .  . 

1  1   35 

21    6.5 

13  45 

IS   95 

13   9.5 

19  45 

14   61 

21    7s 

13    611 

19   11 

13   S3 

19  58 

14   711 

21    9.5 

13    67 

is  95 

13    77 

19  34 

July 

14   94 

"1   95 

13  91 

IS   95 

13   6S 

19  20 

16  01 

21    9.5 

1,5    31 

is  ..5 

14    75 

19  25 

September.. 

16   B6 

22    SS 

1,5   95 

19.5s 

15  70 

19    53 

Oct.. he   , 

16  95 

24    61 

1.5   96 

21    26 

15.SC 

21    51 

17    57 

29    12 

16   47 

27 ,  23 

17   211 

25  60 

December. . 

19   97 

IS    44 

18.95 

5  '-UW 

SI  5    S2 

s  1  1    76 

S14   9.5 

1  As  reported  by  W.  P.  Snyder  &  Co. 
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^IpIhiMjiipic  Acidl  firomm  Copper 


i;,    E.  L.  Laiuson* 


SYNOPSIS 

Unix  ing   mi    i/ii  opper 

suit  lt(  fin  r  l  ■!.. 

Mocot  o,  ( 'alif. .  i-iiill, 

■    Oo., 
Isabella,     Trim. .•    ar< 

Anaconda,  Mont.    Details  of  acid  manufacturt 
each  of  the  plants  an  given.     They  all  employ  the 
old  chamber  method  rather  than  tlu  ttact 

process,  fo 

The  last  10  years,  ana  parti  ularly  the  lasl  thn 
have    witnessed     developments     in     the     metallurgy    of 
copper  and  zinc  which   involves   tl  argi    quan- 
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same  ore  to  other  firms  particularly  for  arid  making. 
There  are  no  particular  novelties  or  differences  in  the 
process  from  the  conventional  chamber-plant  burning  such 
as  that,  for  example,  employed  at  Kio  Tinto. 

Acid  from  Pteitic  Smelting  ix  Tennessee 

The  Tennessee  Copper  Co.  and  the  Ducktown  Sulphur, 
Copper,  and  Iron  Co.  hoth  use  Liases  from  blast  furnaces. 
The  Ducktown  ores  are  unusual.  They  are  heavy  sul- 
phide ores,  the  iron  mineral  being  largely  pyrrhotite  with 
only  a  small  proportion  of  pyrite,  and  the  copper  mineral 
being  chalcopyrite.  The  following  is  an  analysis  of  a 
typical  sample:  Pyrrhotite,  29.50%;  pyrite,  5.82; 
chalcopyrite,  7.89;  blende,  4.23;  magnetite,  7.73;  quartz, 
15.59;  silicates,  22.74;  calcite,  2.16;  and  dolomite, 
13.56%.  The  quantitative  analysis  of  this  ore  is:  Cu, 
2.747c;  Fe,  30.:?:;  S,  L8.87;  SiO,  26.96;  CaO,  66.70; 
MgO,  2.97;   Mn,  0.34;  Zn,  2.80;  AlO,  2.91. 

The  reduction  practice  of  hoth  companies  is  the  same. 
The  ore  is  taken  directly  from  the  mines  to  the  furnace 
bins  with  no  preliminary  dressing  whatever.  It  is 
smelted  in  water-jacketed  blasl  furnaces  with  from  4 
to  6%  coke  and  a  small  amount  of  quartz.  A  matte 
is  made  carrying  12  to  15%  copper.  This  is  run  into 
beds,  broken  up,  and  resmelted  with  a  sufficient  amount 
of  quartz  on  the  charge  to  produce  a  40  to  50%  Cu 
matte.  The  process  is  about  as  near  to  true  pyritic 
smelting  as  is  attained  anywhere. 

When  these  two  companies  first  attempted  the  manu- 
facture of  acid  from  blast-furnace  gases,  it  was  not  known 
just  how  seriously  detrimental  to  the  process  the  high 
CO,  content  and  the  irregular  S02  was  going  to  be. 
There  were  no  precedents.  It  was  supposed  that  the  C02 
would  tend  to  segregate,  producing  dead  corners  and 
perhaps  blanketing  the  bottom  acid.  It  was  not  a  very 
attractive  undertaking,  technically.  There  were  two 
conditions  that  made  it  necessary  and  possible  to  make 
acid.  The  Supreme  Court  decision  in  the  Georgia  ease 
made  it  imperative  to  do  away  with  most  of  the  smoke. 
The  fortunate  and  redeeming  feature  of  the  situation  was 
that  the  plants  are  situated  in  the  center  of  the  greatest 
fertilizer-consuming  district  in  this  country.  A  market 
for  the  acid  was  assured. 

Test-  on  the  gas  delivered  by  the  blast  furnaces 
showed  that  when 'they  were  in  good  condition,  there  was 
an  almost  complete  consumption  of  the  oxygen  blown  in. 
By  this  is  meant  when  no  bad  crusts  or  blowholes  existed 
in  the  charge.  This  phenomenon  was  first  noted  by 
Robert  Sticht  in  his  pyritic  work  in  Tasmania.  It  was 
many  times  confirmed  at  the  Ducktown  plant.  Some 
doubt  has  been  expressed  at  times  as  to  the  reliability 
of  these  results  on  account,  of  using  metal  pipes  for 
drawing  the  samples  in  some  cases.  Numbers  of  these 
tests  wire  later  made  with  silica  tubes  in  the  gas  stream, 
so  that  no  consumption  of  the  oxygen  by  the  hot  metal 
of  a  pipe  was  possible. 

Am  Admission  Complicates  Process 

The  other  constituents  of  the  gas  were  normally  about 
as  follows:  SO,,  8  to  !)',:;  ;  C02,  6  to  7%;  CO.'  0.8  to 
1.0%;  N,  about  84%.  It  was  necessary  to  admit  air 
to  this  gas  in  sufficient  amount  to  allow  the  acid-making 
reactions  to  take  place  and  to  give  some  excess-oxygen  in 
the  exit  gas.  Several  different  methods  and  proportions 
were  tried.  It  was  a  case  of  being  between  the  devil 
and  the  deep  sea.     If  normal  oxygen  were  maintained — 


that  is,  4  to  6% — in  the  exit  gas,  so  much  air  would 
have  to  be  admitted  that  the  SO,  tenor  of  the  gas  enter- 
ing would  he  very  low.  After  trying  many  different 
ideas,  the  Ducktown  company  decided  that  the  best  results 
were  attained  by  blowing  in  air  at  several  points  in  the 
system.  This  was  done  with  low-pressure  blowers,  and 
the  control  of  the  air  volume  was  positive  and  close. 
This  method  is  much  better  than  simply  allowing  flues 
under  suction  to  draw  in  air.  for  drafts  always  vary  from 
time  to  time  and  good  control  is  not  certain.  The  first 
air  was  blown  in  at  the  flue  between  the  furnace  and 
the  Glover  tower,  and  an  oxygen  content  of  3%  was 
aimed  at.  Each  chamber  was  fitted  with  air  pipes  and 
valves,  and  the  valves  were  so  manipulated  as  to  main- 
tain from  .">  to  4%  oxygen  throughout  the  system  at 
any  given  point.  Below  3%  oxygen,  the  vigor  of  the 
reactions  fell  off,  and  the  niter  .recovery  in  the  Gay- 
Lussacs  decreased.  This  scheme  of  introducing  air  at 
various  points  as  the  oxygen  is  consumed  was  devised 
by  N.  L.  Heinz,  the  company's  consulting  engineer. 
While  this  arrangement  was  the  best  one  discovered,  there 
was  never  the  same  vigorous  reaction  in  the  front  of  the 
system  as  that  which  took  place  with  gas  having  the 
usual   SO_.  and  oxygen    percentages. 

On,  Gas  Makes  Process  Sluogisii 
The  effeci  of  the  0O_.  was  certainly  bad,  but  not  in 
the  exad  way  that  had  been  looked  for.  Many  times 
for  days  together  the  CO,  percentage  equaled  or  even 
exceeded  that  of  the  S02.  This  occurred  when  the  fur- 
nace condition  demanded  more  coke  than  usual  or  when 
the  grade  of  matte  became  too  low;  that  is,  when  the 
sulphur  elimination  fell  off.  As  to  segregation  of  the 
CO,,  we  were  never  able  to  establish  any  such  thing  in 
the  chambers.  Many  tests  at  different  Levels  and  in 
corners,  etc.,  failed  to  show  CO,  consistently  higher  in 
any  parts  of  the  same  chamber.  The  general  effect  of 
CO,  is  simply  to  slow  down  the  reactions  and  make 
the  process  sluggish.  It  is  difficult  with  high  CO,  to 
oxidize  the  lasl  one  or  two  tenths  o\'  a  per  cent  of  SO,,, 
and  in  order  to  get  a  reasonable  production,  a  little  SO, 
must  be  allowed  to  go  to  the  Gay-Lussacs.  This  of 
course  makes  niter  loss  abnormal.  To  compensate  to 
some  extent  for  the  deadening  effect  of  the  C02,  a  very 
large  niter  circulation  was  maintained,  and  this  also 
tended  to  make  the  Gay-Lussac  loss  more  than  normal. 

The  irregularities  of  the  gas  quality  and  quantity  were 
found  to  be  quite  as  serious  as  the  CO,  feature.  It  is 
to  he  expected  that  blast-furnace  gas  would  be  irregular, 
because  of  the  necessity  of  frequent  opening  to  charge, 
to  liar  down  crusts,  and  to  perform  many  other  necessan 
operations.  Changes  in  the  composition  of  the  ore,  oi 
irregularities  in  weighing  influence  the  gas  immediately. 
We  were  able,  by  means  of  the  air-blower  system  pre- 
viously mentioned,  to  take  care  of  some  of  the  variations. 
When,  however,  the  relation  of  the  CO,  to  SO,  changed 
considerably,  very  little  eould  be  done  except  at  the  fur- 
nace. Operating  the  furnace  for  gas  as  well  as  matte 
becomes  a  matter  requiring  much  more  skill  and  atten- 
tion than  when  matte  alone  is  the  aim. 

The  problem  of  exclusion  of  false  air  at  the  furnace 
top  always  gave  trouble  and  always  will.  It  is  very 
difficult  if  not  impossible  to  make  tight  the  top  of  a 
copper  blast  furnace  as  now  constructed.  When  the  acid 
plants  were  built,  the  Tennessee  Copper  Co.  was  using 
the  conventional  side-charging  method  employing  vertical 
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sliding  doors.     The  Ducktown  company  had  an  ui 

arrangement.     Instead   of  th dinarj    bri<  k 

superstructure  n 

off  a1   one   Bide  of   the   furnace   below  the  i 
level.     The  furnace  was  covered  bj  a  Hal   top  made  up 
of  water  jackets,  which  was  hung  from  trucks.      I 
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was  drawn  dow  d  onto  the  bi  :i-     The  car  thei 
over  the  furnace,  pushing  ahead  of  it  the  furnace  top. 
By   moving   the   bi  11    forward,   the   charge   was  dumped 
and   distributed    as    the   o 

It  soon  developed  thai   the  ai  id  |  la 
and   could    control    the    process    more   closel)    when    the 
flues  were   so   dampered   as   to  create 
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pressure  at   the  '  «.     The   ideal  condition 

operating   both    furnnace   and    arid    plant    was  to   have 
ueither   pressun  on   at    that   pi  -    was 

aimed  at,  bu1   the  way  it  worked  out  wi 
plant  maintained  some  back  pressure.    This  made  , 
tions  on  the  loor  had.  and  the  hoi  gas  was 

hard  on  the  s1  I 

N.    II.   Emmons,   in  the  Jot 
described    the  i1"'   '1Vni:'  = 

with  furnaci  time  he  a 

top    similar    to    tin     us  a)    design,    but   with 
instead    of    sti  -    the    posts    and    dividers    and    with 

inward-op,  ,,i  i  :   by  an   ordinary   railroad 

switch    stand.      1         article    shows   by    phot.  ..:. 
destructive  'lowinS  bac! 

structural-steel     parts    of    the    original    top.       I 
changes  in  to  de  there  1  do  not  know. 
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Unless  ground  space  is  limited,  it  is  probably  better  to 
build  the  vertical  dimension  not  over  30  to  40  ft.,  on 
account  of  the  difficulties  of  building  maintenance,  and 
of  operating  high  structures. 

The  Ducktown  company's  plant  was  built  more  along 
conventional  lines:  that  is,  the  chambers  were  about  24x30 
ft.  by  96  ft.  long  and  were  connected  eight  in  a  set. 
Special  flue  connections  between  them  were  designed  to 
thoroughly  mix  and  cool  the  gases  and  to  prevent  segrega- 
tion of  the  CO,.  They  were  quite  effective  in  this,  but 
were  rather  expensive  to  build  and  difficult  to  repair. 

Both  plants  found  it  economical  to  provide  unusual 
Gay-Lussac  space  on  account  of  the  large  niter  circula- 
tion and  the  sluggish  process.  Whereas  in  the  usual 
plant  Gay-Lussac  volume  equal  to  from  2  to  3%  of  the 
chamber  space  is  sufficient  to  give  85  to  90%  niter  re- 
covery,  the  Tennessee  and  Ducktown  plants  both  had 
near  6%  and  had  even  then,  high  losses. 

No  Charge  for  Sulphur  Results  in  Low  Costs 

The  cost  of  making  acid  at  these  plants  was  low 
because  there  was  no  charge  for  sulphur,  which  ordinarily 
amounts  to  about  $3  per  ton  of  60°  acid.  Niter  cost, 
as  mentioned,  was  high.  Whereas  many  plants  run  with 
from  3  to  4%  niter  and  some  under  3%,  these  plants 
on  blast-furnace  gas  used  from  6  to  8%.  This  means, 
with  niter  at  $50  a  ton,  that  the  ordinary  cost  per  (on 
of  acid  for  niter  is  10  to  50c,  while  the  Tennessee  plants 
were  doing  well  under  $1   per  ton. 

Labor  in  the  South  is  cheap,  so  that  actual  labor  cost 
was  low.  The  number  of  men  required,  however,  was 
large  owing  to  the  irregularity  of  the  process  and  to 
the  dirty  gas,  which  made  an  unusual  amount  of  flue 
cleaning  and  tank  washing  necessary.  It  should  also  be 
said  thai  the  irregularities  of  gas  supply,  together  with 
frequent  complete  stops,  also  the  high  niter  circulation, 
were  very  hard  on  the  lead,  so  that  the  life  of  these 
plants  will  be  shorter  than  normal,  and  repair  costs  high. 

The  Tennessee  Copper  Co.  operated  its  acid  plant  on 
a  mixture  of  gas  from  several  furnaces.  Some  doubt  was 
expressed  at  first  as  to  whether  successful  operating  could 
be  done  with  only  one  furnace.  The  Ducktown  company, 
however,  showed  that  very  good  work  could  be  done  with 
one  furnace  alone;  in  fact,  the  customary  practice  there 
is  to  run  only  one. 

Anaconda   Low   Pressure  Complications 

The  acid  unit  at  Anaconda  was  described  by  Mr. 
Mathewson  in  the  Journal  of  Apr.  24,  1915.  Its  purpose 
was  to  supply  acid  for  leaching  and  flotation.  The  gas  is 
derived  from  line  jig  concentrates  from  the  mill,  which 
carry  35%  S  and  7%  Cu.  This  material  is  roasted 
to  about  7%  S,  which  is  the  grade  of  calcine  desired 
by  the  reverberatories.  Except  for  the  fact  that  the 
ground  for  a  large  acid  plani  was  not  available  within 
the  smeltery  site  at  Anaconda,  the  plant  would  have  used 
gas  from  the  regular  roasting  plant.  Because  it  was 
necessary  to  place  the  acid  plant  a  mile  away,  separate 
roasting  furnaces  were  installed  for  the  particular  purpose 
of  making  acid.  The  roasting  operation  is  as  truly  a 
pari  of  the  copper  recovery,  however,  as  if  it  were  done 
at   the   regular   roasting   plant. 

There  is  nothing  unusual  about  the  acid  system  at 
Anaconda.  It  is  well  constructed,  all  the  buildings  being 
of  brick,  and  is  of  very  pleasing  appearance.  Excep- 
tionallv  large  chambers  are  used,   Hi  ft.  wide,  36  ft.  high 


and  96  ft.  long.  There  were  originally  six  of  these  in 
series,  and  later  two  were  added.  As  this  36x40-ft. 
section  gives  a  low  ratio  of  radiation  surface  to  volume, 
29  small  circular  chambers  of  11  ft.  diameter  by  36  ft. 
high  were  introduced  among  the  main  chambers  to  effect 
cooling  and  mixing.     Two  8-ft.  hard-lead  fans  move  the 

gases. 

There  is  one  distinct  disadvantage  that  the  Anaconda 
plant  is  under.  This  is  the  altitude,  5.300  ft.  above  sea 
level,  with  a  normal  barometer  of  622  mm.  In  the 
operation  of  a  gas  process  this  matter  is  of  importance. 
It  means  in  this  particular  case  that  1.25  cu.ft.  of  SO. 
must  he  handled  to  get  the  same  weight  of  acid  that 
the  sea-level  plant  gets  with  1  cu.ft.  Also  with  the 
reduced  pressures  all  the  reactions  are  lower  and  the 
absorption  of  the  N203  in  the  Gay-Lussacs  is  not  so 
active.  I'>y  allowing  chamber  space  in  about  the  ratio 
of  the  barometric  pressure  to  sea-level  barometric  pres- 
sure, something  over  the  rated  capacity  has  been  produced, 
with  normal  niter  consumption;  that  is,  about  3.5%  on 
the  sulphur.  This  has  been  accomplished  without 
unusual  Gay-Lussac  space,  the  ratio  being  about  3%  of 
the  chamber  volume. 

One  feature  of  the  roasting  operation  which  causes  it 
to  lad,  the  simplicity  of  straight  pyrites  roasting,  is  the 
high  copper  content — about  7%.  This  lowers  the  fusing 
point  of  the  ore,  and  on  the  second  and  third  floors 
tends  to  matte  and  stick  to  brick  and  rabbles  with  the 
trouble  always  attendant.  This  is  not  serious,  but 
accounts  for  some  daily  cutting  and  renewing  of  rabbles. 

At  the  Garfield  plant,  near  Salt  Lake,  a  chamber-acid 
unit  is  Hearing  completion.1  This  plant  will  use  mainly 
gases  from  McDougall-type  roasters  burning  tines.  A 
novel  feature  of  this  plant  will  be  the  passing  of  the 
roaster  gas  through  contact  masses  of  lump  ferric  oxide 
obtained  by  burning  lump  pyrites  in  conventional  lump 
burners.  A  considerable  conversion  of  S02  to  S03  is 
expected  by  this  arrangement  before  the  gas  enters  the 
Glover    tower. 

Contact  and  Chamber  Processes  Contrasted 

'flic  plants  described,  excepting  the  Garfield  nun.  are 
all  straight  chamber  processes.  The  Garfield  is  a  com- 
bination ol*  contact  and  chamber,  but  probably  does  not 
rely  mi  the  contact  for  more  than  25%  conversion.  The 
fact  that  all  these  are  chamber  plants  docs  not  mean 
that  nobody  has  considered  or  tried  applying  the  contact 
processes  to  metallurgical  gases.  The  contact  processes 
always  appear  attractive  because  the  plants  look  small 
and  cheap  to  build  and  no  high-priced  niter  is  consumed 
in  their  operation.  But  even  the  owners  of  the  contact 
processes  concede  that  for  making  low-strength  acid  where 
parity  is  not  essential,  the  chamber  process  is  considerably 
cheaper. 

Without  going  greatly  into  detail,  it  will  suffice  to 
give  Iwo  or  three  general  reasons  for  this.  The  great 
essential  of  successful  contact  work  is  absolutely  clean 
gas  and  dry  gas.  Dust  or  even  a  most  minute  amount 
of  arsenic  is  highly  injurious  to  a  platinum-contact  mass. 
Moisture  is  as  bad  oil  a  ferric-oxide  mass.  Metallurgical 
gases  are  always  dirty  and  usually  wet.  If  thej  he 
thoroughly  cleaned,  they  must  be  cooled  to  a  considerable 
extent.       If    cooled,    they    must    lie    reheated    to    contact 
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temperature,   100  to  650    ('..  which  means  tli 

tion  of  fuel.     I       ■■,      econtaet  pro 

of  royalties.     Op  •-  are  higher  than  with  the 

chamber  proi  -  out  thi 

of  lower  capita]  i  ■  penditure. 

The  chambei  0     acid  at 

Iurgical   plant,   i 
from   $2    to  $3  pei  and 

methods   oi    I kkeeping.     A    well-constructed    chamber 

plant  in  normal  ti  t,000  to  $4,000  per  ton 

of  daily  capacity  to  build. 

The  plants  described  havi   nsi  '  roastei  or  blast-furnace 
gases.     Aboul   a  coppi  works  one  ! 

Bible  source  of  suitabli  S02  exists;  namely,  the 
Reverberatories  will   no1   do,  of  course,  as   the  sul 
elimination  is  slighi  and  the  gas  km  in  SO,.    One  would 
expeci   very   high   S02   gas   from   converters,  and  actual 
tests  show  pen  entages  approachm 
of  the  blow.     The  operation  is  intermittent,  of  course, 
anrl   to  run  a  chamber  process  on   the  gas  delivered 
would    be    necessary    to    have    several    converter    units 
discharging  into  a    large   common    flue.      Dampers 
closing  the  hoods  while  skimming  and  pouring  would  be 
required,  and  in  genera]  all  possible  means  Eor  excluding 
false  air.     If  the   Ducktown  company 
operate  successfully  on  a  single  bias]   Eurnace,  prodi 
C02  as  high  as  S02,  operation  with  a  battery  of 
verters delivering  10  to  •.H>'/;  SO.  should  not  lie  imposs 


VS. 


In  the  report  of  the  decision   of  the    l 
Supreme  Court  in  the  case  of  Minerals  3  Ltd., 

vs.  .lames  M.  Eyde,  made  in  the  Journal  of  Dec.  16, 
there  were  some  minor  points  that  need  correction.  First, 
the  court  did  not  sustain  the  Mini  tion  patent 

tinder  consideration  as  to  claim   No.   I.  but  othi 
claims  sustained   wi  re  a     stated. 

On  page  1069,  line  39,  the  word  "impossible" 
be  replaced  by  the  word  "<  lear."    On  thi 
55,  the  word   "Air"  should    road.   "On."     The   official 
version  of  the  decision  makes  no  further  chanj 
text  as  published. 


@sas©= 
By  A.  L.  H.  Si 
The  law  enacted    by  the  Alaska    legislature  in    1913 
imposing  a    license   tax   on   the 

n.v;    on    all    nel    incomes    above    $5,000    per    annum. 
was   lately  uphi  Circuit  < 

of  Appeals,    N  tit,  against  an  attack  upon   it 

validity.    (Alaska  Mexican  Cold  M  I  tory 

of  Alaska.  236  Federal   Reporter,  64  |.     Th 

The   tax   beine   one   which   could   be   lawfully   Impo 
believe  it  beyond  judicial  power  to  declare  the  law   Imposing 
tt  to  be  invalid   merely   because   the   legislature   laid   flown 
procedure   which,    if    literally    obeyed    In    the   arran 
the    steps    required,    necessarily    would    defeat    the    plain. 
pressed   object    of   the    legislation.      The    intention    being    plain, 
the   inartiflciality   of    the    law    should    not    result    in    its   over- 
throw. 

Other  poii  I  ded  in  the  same  opinion  are  i 

who  has  never  applied   for  a  license  tinder  the  law  has 
no  standing  in  court  to  attack   the  validity  of  the  law 

"Attorney  at  law,  S29  Security  Building,  Minneapolis,  Minn. 
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carried   on,  and  are  necessary  if  Americans  are  to  meet  com- 
petitors there   on   equal   terms. 

DECLARATORY  LEGISLATION  RECOMMENDED 

By  this  investigation  the  commission,  however,  has  estab- 
lished the  fact  that  doubt  as  to  the  application  of  the  anti- 
trust laws  to  export  trade  now  prevents  concerted  action  by 
American  business  men  in  export  trade,  even  among  producers 
of  noncompeting  goods.  In  view  of  this  fact  and  of  the  con- 
viction that  cooperation  should  be  encouraged  in  export  trade 
among  competitors  as  well  as  noncompetitors,  the  commission 
respectfully  recommends  the  enactment  of  declaratory  and 
permissive  legislation  to  remove  this  doubt. 

The  commission  feels  that  it  would  fail  of  its  duty  if  it 
did  not  urge  the  pressing  need  of  such  action  immediately. 
If  American  business  men  are  to  make  the  most  of  the  great 
opportunities  now  before  them,  are  to  build  securely  in  for- 
eign trade  and  are  to  avoid  disaster  in  the  shock  of  the  stern 
and  determined  competition  that  will  doubtless  follow  the 
war,  they  must  at  once  perfect  the  organization  demanded  by 
the  conditions   of   international   trade. 

This  recommendation  of  the  commission  was  given  con- 
sideration by  the  Committee  on  the  Judiciary  of  the  House  of 
Representatives,  which  reported  a  bill  (H.  R.  17,350),  com- 
monly known  as  the  Webb  bill  (see  Exhibit  5),  embodying 
the  principles  recommended  by  the  commission.  This  bill  was 
passed  by  the  House  near  the  close  of  the  last  session,  but 
there  was  not  sufficient  time  left  for  its  consideration  by  the 
Senate. 

Particular  attention,  however,  is  called  to  the  fact  that 
though  the  bill  as  originally  reported  to  the  House  appears, 
in  the  opinion  of  the  commission,  to  effectively  meet  the  pur- 
pose for  which  it  was  drafted,  yet.  on  the  other  hand,  two 
amendments  were  made  to  the  bill  during  the  debate  which 
seem  to  give  a  basis  for  legal  construction  that  might  entirely 
nullify  this  purpose. 

The  first  amendment  referred  to  was  made  in  the  first  sec- 
tion of  the  bill.  In  order  to  permit  cooperation  only  with 
respect  to  export  trade,  the  term  "export  trade"  was  orig- 
inally carefully  defined  to  exclude  the  production  or  manu- 
facture of  goods  within  the  United  States,  but  the  amendment 
made  it  also  exclude  "trading  in  or  marketing"  such  goods 
within  the  United  States.  (See  Exhibit  5.)  Obviously  a  suc- 
cessful cooperative  export  organization  would,  in  most  cases, 
be  obliged  to  purchase  goods  in  the  United  States  and  there- 
fore to  trade  in  them. 

The  second  amendment  referred  to  is  found  in  the  second 
section.  This  originally  granted  the  right  of  cooperative  as- 
sociation for  export  trade,  provided  such  association  did  not 
involve  "restraint  of  trade  within  the  United  States."  But  the 
amendment  added  a  further  proviso;  namely,  "and  does  not 
restrain  the  export  trade  of  the  United  States."  (See  Exhibit 
5.)  The  commission  is  of  the  opinion  that  these  provisions 
of  the  bill  would  not  change  the  present  law.  But  the  very 
purpose  of  the  bill  was  to  clarify  the  law,  while  this  amend- 
ment presents  the  same  question  of  construction  as  the  exist- 
ing law.  The  law.  therefore,  would  be  neither  changed  nor 
clarified  if  the  bill  were  enacted  in  the  form  in  which  it  was 
passed  by  the  House.  Therefore  the  business  man  who  is 
deterred  from  engaging  in  cooperative  action  in  export  trade 
by  fear  or  doubt  concerning  antitrust  laws  would  be  left  in 
exactly   the  same   position   as   before. 

Exhibit  5 — the  Webb  bill — is  as  follows: 

AN  ACT  TO  PROMOTE  EXPORT  TRADE,  AND  FOR 
OTHER  PURPOSES 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled.  That 
the  words  "export  trade"  wherever  used  in  this  Act  mean 
solely  trade  or  commerce  in  goods,  wares  or  merchandise 
exported,  or  in  the  course  of  being  exported  from  the  United 
States  or  any  Territory  thereof  to  any  foreign  nation;  but  the 
words  "export  trade"  shall  not  be  deemed  to  include  the  pro- 
duction, manufacture,  trading  in  or  marketing  within  the 
United  States  or  any  Territory  thereof  of  such  goods,  wares  or 
merchandise,  or  any  act  in  the  course  of  such  production  or 
man  ufaeture. 

That  the  words  "trade  within  the  United  States"  wherever 
used  in  this  Act  mean  trade  or  commerce  among  the  several 
states  or  in  any  territory  of  the  United  States,  or  of  the  Dis- 
trict of  Columbia,  or  between  any  such  Territory  and  another, 
or  between  any  such  Territory  or  Territories  and  any  State  or 
States  or  the  District  of  Columbia,  or  between  the  District  of 
Columbia  and  any  State  or  States. 

That  the  word  "association"  wherever  used  in  this  Act 
means  any  corporation  or  combination,  by  contract  or  other- 
wise, of  two  or  more  persons,  partnerships,  or  corporations. 

Sec.  2.  That  nothing  contained  in  the  Act  entitled  "An  Act 
to    protect    trade    and    commerce    against    unlawful    restraints 


and  monopolies."  approved  July  second,  eighteen  hundred 
and  ninety,  shall  be  construed  as  declaring  to  be  illegal  an 
association  entered  into  for  the  sole  purpose  of  engaging  in 
export  trade  and  actually  engaged  solely  in  such  export  trade, 
or  an  agreement  made  or  act  done  in  the  course  of  export 
trade  by  such  association,  provided  such  association,  agree- 
ment, or  act  is  not  in  restraint  of  trade  within  the  United 
States,  and  does  not  restrain  the  export  trade  of  the  United 
States. 

Sec.  3.  That  nothing  contained  in  section  seven  of  the  Act 
entitled  "An  Act  to  supplement  existing  laws  against  unlaw- 
ful restraints  and  monopolies,  and  for  other  purposes."  ap- 
proved October  fifteenth,  nineteen  hundred  and  fourteen,  shall 
be  construed  to  forbid  the  acquisition  or  ownership  by  any 
corporation  of  the  whole  or  any  part  of  the  stock  or  other 
capital  of  any  corporation  organized  solely  for  the  purpose 
of  engaging  in  export  trade,  and  actually  engaged  solely  in 
such  export  trade,  unless  the  effect  of  such  acquisition  or 
ownership  may  be  to  restrain  trade  or  substantially  lessen 
competition  within  the  United  States. 

Sec.  i  That  the  prohibition  against  "unfair  methods  of 
competition"  and  the  remedies  provided  for  enforcing  said 
prohibition  contained  in  the  Act  entitled  "An  Act  to  create  a 
Federal  Trade  Commission,  to  define  its  powers  and  duties, 
and  for  other  purposes,"  approved  September  twenty-sixth, 
nineteen  hundred  and  fourteen,  shall  be  construed  as  extend- 
ing to  unfair  methods  of  competition  used  in  export  trade 
against  competitors  engaged  in  export  trade,  even  though  the 
acts  constituting  such  unfair  methods  are  done  without  the 
territorial   jurisdiction   of  the  United    States,. 

Sec.  5.  That  every  association  now  engaged  solely  in  export 
trade,  within  sixty  days  after  the  passage  of  this  Act,  and 
every  association  entered  into  hereafter  which  engages  solely 
in  export  trade,  within  thirty  days  after  its  creation,  shall 
file  with  the  Federal  Trade  Commission  a  verified  written 
statement  setting  forth  the  location  of  its  offices  or  places  of 
business  and  the  names  and  addresses  of  all  its  officers  and 
of  all  its  stockholders  or  members,  and  if  a  corporation,  a 
copy  of  its  certificate  or  articles  of  incorporation  and  by-laws, 
and  if  unincorporated,  a  copy  of  its  articles  or  contract  of 
association,  and  on  the  first  day  of  January  of  each  year  there- 
after it  shall  make  a  like  statement  of  the  location  of  its  of- 
fices or  places  of  business  and  the  names  and  addresses  of  all 
its  officers  and  of  all  its  stockholders  or  members  and  of  all 
amendments  to  and  changes  in  its  articles  or  certificates  of 
incorporation  or  in  its  articles  or  contracts  of  association  and 
of  all  contracts,  agreements,  and  understandings  had  with  any 
foreign  or  domestic  association  in  regard  to  the  conduct  of  or 
practices  in  foreign  trade.  Any  association  which  shall  fail 
so  to  do  shall  not  have  the  benefit  of  the  provisions  of  section 
two  and  section  three  of  this  Act,  and  it  shall  also  forfeit  to 
the  United  States  the  sum  of  $100  for  each  and  every  day  of 
the  continuance  of  such  failure,  which  forfeiture  shall  be 
payable  into  the  Treasury  of  the  United  States,  and  shall  be 
recoverable  in  a  civil  suit  in  the  name  of  the  United  States 
brought  in  the  district  where  the  association  has  its  principal 
office,  or  in  any  district  in  which  it  shall  do  business.  It  shall 
be  the  duty  of  the  various  district  attorneys,  under  the  direc- 
tion of  the  Attorney  General  of  the  United  States,  to  prosecute 
for  the  recovery  of  the  forfeiture.  The  costs  and  expenses  of 
such  prosecution  shall  be  paid  out  of  the  appropriation  for  the 
expenses  of  the  courts  of  the  United  States. 

Passed  the  House  of  Representatives  September  2,  1916. 

In  his  last  message  to  Congress  the  President  of  the 
United  Stales  urged  the  enactment  of  this  legislation. 


The  Nevada  Lien  Law  provides  that  an  owner  of 
property  may  avoid  attachment  of  a  lien  against  it  on 
account  of  an  improvement  made  by  a  lessee,  by  posting 
in  some  conspicuous  place  on  the  property  a  written 
mil  ice  that  he  will  not  be  responsible.  Under  this  statue 
the  Nevada  Supreme  Court  holds  in  the  ease  of  Phillips 
vs.  Snowden  Placer  Co..  160  Pacific  Reporter,  786,  that 
an  owner  of  mining  property  did  not  avoid  liability  t  i 
a  lien  by  posting  a  notice  at  the  collar  of  a  mine  shaft 
which  lie  knew  would  be  destroyed  before  entry  upon 
work  by  the  lien  claimants.  The  notice  must  be  so  posted 
that  under  ordinary  conditions  it  will  remain  in  place  for 
a  reasonable  length  of  time. 


December  30.  L916 
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SYNOPSIS     Tin   iiv,  i  starfA  mcMc 

power  transmission  is  described.    This  has  beet 
cently  patented  in  England  and  promises  to  reduce 
greatly  transmission  and  plant  costs.     Its  appl 
tion  Id  rock  drilling  is  described.     Power  is  trans- 
millet!  by  meant  of  alternah   compressions  and  ex- 
pansions ni  a  system  of  pipes  filled  with  wa,t< 

'['he  wave-transmission  system  is  claimed  to  be  a  new 
and  revolutionary  method  of  transmitting  power  in  vari 
able  amounts  over  variable  distances  with  efficiencies  in 
small  installations  greater  than  thai  of  electricit}  and  in 
;ill  cast's  equal  efficiency  at  a  smaller  eosl  of  installation. 
These  arc  big  claims  for  a  new  invention  :  hut  I  believe 
that  this  system  has  an  enormous  field  of  usefulness  and 

that  the  invention  is  of  importance  equal   I greater 

than   those  of  wireless  telegraph}    and   electrical    I 
mission  of  power. 

What  is  wave  transmission?  Wave  transmission  de- 
pends for  its  possibility  on  the  fad  thai  water  is  com 
pressible  and  elastic.     It  is  popularly  supposed  thai  water 


or  the  nun 

at  the  other  end  of  the  pipe  •■ 
mpath}   with  the 

i-  the  meat  time*  the  n 

Angle  of  phase  and   flow   and  influence  whei 
place    produce   work,   otherw 
structive. 

pipe  i-  tir-t  completely  lillol 

with  water  ;it  a  pressure  oi  100  I1 <\  in.    The  phii 

has  an  auxiliary   pump  attache. I  foi   making  up  an. 
by  leakage.    'The  pressures  produi 
thing  I     I),  upward  .  lis  1,000  lb 

bi  employed      Nfow   it 
line  supplying  power  I 

is  stopped,  the  waves  will  rebound  and  will 

he  set  up;  otherwise  the  pipe  will  be  subjected   i"  such 
stresses  thai  it  »dl  burst.    The  inventor  .  bow- 

ever,  thai  if  a  vess 

to  the  displacemeni  of  the  piston  plunger  and  romp 
filled  also  with  water  were  attached  t"  the  pipe  lini 

itions  would  he  absorbed  and  the  on Ij  result  <>f  tum- 
or all  of  the  machine-  worked  from  the  pipe 


<•„;.     i      TWO-PHASE    TRANSMISSION     LINE    FOR     ROTARY    Ml  VTION 


is  incompressible,  bul  it  is  reallj   very  many  times  more 
compressible    than    steel.      Water    is    compressed 
0.000046  for  every  atmosphere.     It  will  easily  be  si 
by  a  simple  calculation  that  in  a  pipe  only  one  inch  d 
eter    600  ft.  long  with  a  pressure  of   1,000  lb.,  the  com- 

if  water  amounts  to  many  cubic  inch 

Xow  lei  ii-  imagine  a  pipe  complete!}  filled  with  water, 
having  a  plunger  a1  one  end   fifth  g  in  it  and  a  simils 
plunger  at  the  other  end. 

mover  the  plunget  ,  alternate  w 

of  compresion  and    rat 
along  the  pipe.     T  tesi       i        tra  '  '    d   ' 
sound  travels  in  water,  i 
of  the  wave   i-   this  distance  divided   by   the   frequi 

-The   Randfontein  Central  Gold  Mining  Co.,   Mills.'' 
iaal.  South  Africa. 
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Water  is  the  liquid  most  suitable  for  general  work  in  pipe 
lines  for  wave  transmission,  but  an  important  advantage 
is  gained  by  the  fact  that,  by  introducing  a  flexible  dia- 
phragm or  a  plunger,  the  working  portions  of  tools  or 
motors  can  lie  filled  with  oil,  causing  perfect  lubrication 
and  transmitting  the  power  waves  with  equal  facility. 
Fig.  1  is  an  illustration  of  a  two-phase  transmission  for 
working  a  rotary  motor  and  shows  the  essential  parts  of 
the  system. 

From  both  the  scientific  and . practical  points  of  view- 
one  of  the  most  interesting  facts  about  wave  transmission 
is  its  similarity  in  many  features  to  electrical  transmis- 
sion. The  points  of  resemblance  are  not  mere  coinci- 
dences, but  go  to  prove  an  important  fact;  namely,  that 
this  purely  physical  method  of  transmitting  energy  is 
clearly  allied  and  is  for  all  practical  purposes  a  sister 
method  to  electricity,  more  particularly  to  the  alternating- 
current  system.  Anyone  with  a  knowledge  of  electricity 
will  find  it  easy  to  understand  wave  transmission. 

Analogy  of  Wave  and  Electrical  Tkaxsmission 
The  laws  and  formulas  of  wave  and  of  electrical  trans- 
mission coincide  to  the  extent  that  they  are  nearly  inter- 
changeable. Most  of  the  phenomena  of  electricity  have 
been  parallel  to  wave  transmission.  The  accompanying 
table  shows  this  resemblance. 

ELECTRICAL  EQUIVALENTS  TO  WAVE  TRANSMISSION 

Alternating  current Alternating  pressure   and   flow   of  liquid   caused  by 

plunger  of  generator 

Volts Pressure 

Amperes Flow- 
Power  factor The  customary  electrical  formula  and  not  the  hy- 
draulic one 

Mean  pressure  X  mean  flow  X  cos.  of  angle  of  phase 
Flow  and  pressure  when  in  pnase  give  work  when 
otherwise  are  mutually  destructive 

Induetance Weight  or  inertia  (in  regard  to  condensor  effect) 

Capacity. Elasticity  of  fluid  medium 

Resistance Volume  capacity  in  proportional  to  press  and  flow 

Condenser Elasticity  proportional  to  inertia 

Transformer Differential  piston 

Generator Generator 

Motor Motor 

Wires  or  line Liquid  column  in  pipes 

Resonance  and  surge Exact  equivalent,  but  controlled  absolutely  by  simpler 

apparatus 
Single-phase    or    poly- 1 

phase  system  |  . 

Synchronous  or    asyn-  \    Each  has  its  exact  counterpart  in  the  wave  system 

chronous  motors.. ; .  .  J 
Rotary  or  reciprocating 

motors I  ...  -a 

Conversion  of  energy  into  By  passing  current.     That  is.  liquid  of  any  given  How 
heat    directly    bv    fric-  and  pressure  through  a  smaller  section  of  piping  the 

tion pressure  and  velocity  increase  in  proportion  and  both 

skin  friction  and  molecular  friction  occur  and  are  dis- 
sipated in  heat 

It  will  be  noted  that  either  reciprocal  or  rotary  motion 
may  be  produced  at  the  end  of  a  wave-transmission  line. 
For  reciprocal  motion  either  two  or  three  pipe  lines  are 
usually  employed;  but  by  shortening  the  wave  length  and 
number  of  plungers,  these  could  be  made  to  work  in  a 
way  to  produce  rotary  motion.  That  means  that  a  satis- 
factory motor  (equivalent  to  driving  a  motor  by  single- 
phase  alternating  current)  can  be  constructed  exempt 
from  many  of  the  drawbacks  of  such  an  electric  motor. 

Theoretically,  equally  high  efficiencies  are  obtained  in 
electrical  and  wave  systems  of  transmission.  In  commer- 
cial electrical  prai  tice,  however,  it  is  well  known  that  con- 
siderations of  capital  cost  induce  the  adoption  of  efficien- 
cies well  below  the  theoretical.  In  general  industrial  prac- 
tice the  lower  initial  cost  of  appliances  of  wave  transmis- 
sion is  expected  to  result  in  obtaining  either  the  same 
efficiencies  as  in  electricity  at  a  lower  initial  cost,  or  ob- 
viously  higher  efficiencies  at  the  same  cost. 

The  field  of  application  is  broad,  as  there  are  at  present 
five  methods  in  commercial  use  for  the  transmission  of 
power.    These  are  steam,  direct  mechanical,  electric,  com- 


pressed air,  and  hydraulic,  the  last  being  comparable  to 
direct-current  electricity,  as  wave  transmission  is  to  alter- 
nating current.  Each  of  these  has  its  field.  Some  fields 
are,  however,  very  inefficiently  occupied,  and  the  advant- 
ages and  defects  of  each  system  for  any  particular  work 
are  well  known  and  need  not  be  repeated.  Wave  trans- 
mission as  a  system  of  power  transmission  possesses  the  fol- 
lowing advantages:  It  is  simple — any  ordinary  mechanic 
can  install  and  keep  in  order  these  few  moving  parts;  it 
is  adaptable — it  can  efficiently  perform  much  that  any  of 
the  other  systems  are  capable  of;  it  is  portable — a  10-hp. 
generator  could  be  lifted  by  a  man. 

Breadth  of  Application  of  the  System 

The  initial  cost  of  installation  is  naturally  very  low  as 
no  expensive  copper  lines  or  insulators  are  necessary.  The 
maintenance  charges  are  low  because  there  are  no  cranks 
or  couplings  in  the  motors  and  the  chief  item  would  be 
attention  to  the  packing  of  the  plungers  and  maintenance 
of  pipe  lines. 

For  mining,  its  high  efficiency  and  the  absence  of  any 
danger  from  fire  make  it  a  competitor  of  electricity — 
in  coal  mining  for  coal  cutters,  drills,  pumps,  hoists  and. 
conveyors.  In  metal  mines  the  wave-transmission  rock 
drill  promises  to  compete  with  the  air-driven  rock  drill 
to  make  one  source  of  power  apply  to  all  underground 
mechanical  appliances. 

In  mechanical  shops  it  is  already  being  used  for  riv- 
eters and  calkers  and  has  a  field  in  shearing,  stamping, 
hammering  and  pile  driving  and  for  portable  stone  chip- 
pers  and  metal  punchers.  In  workshops  and  factories  it 
offers  important  advantages  in  running  various  tools 
from  their  own  motors,  dispensing  with  overhead  shaft- 
ing and  belting. 

In  pumping,  a  very  simple  pump  can  be  designed  for 
all  conditions  of  work — one  that  will  run  submerged  and 
be  very  light.  Experiments  have  also  been  made  showing 
that  it  is  probable  that  the  ideal  method  of  gear  reduction 
for  rail  cars,  motor  cars  and,  above  all,  steamships  of  the 
largest  power  has  been  found.  Railway  signaling  and 
submarine  work  also  appear  promising  fields  of  applica- 
tion. One  of  the  most  striking  experiments  in  connec- 
tion with  wave  transmission  is  the  production  of  boiling 
water  by  friction  in  small  tubes  at  the  end  of  a  long  cold- 
water  column.  This  can  be  applied  for  heating  houses 
and  factories  most  economically.  It  is  being  employed  for 
submarine  signaling. 

Wave  transmission  was  discovered  by  George  Constan- 
tinesco,  a  Roumanian  engineer.  The  system  was  worked 
out  mathematically,  and  patents  were  applied  for  before 
a  single  demonstration  had  been  made,  and  working 
models  were  first  made  for  the  patent  authorities. 

The  diameter  of  the  piping  in  the  transmission  line  is 
determined  by  the  pressure  adopted  and  the  power  to  be 
transmitted.  The  greater  the  pressure  in  the  liquid  col- 
umn the  smaller  may  be  the  diameter  of  piping.  In  ex- 
perimenting with  a  line  50  ft.  in  length  with  right-angle 
bends  it  was  found  that  1-in.  diameter  wrought-iron  pipe 
of  ordinary  good  steam  quality  would  convey  10  hp.  with 
high  efficiency.  Hydraulic  piping  and  increased  pressure 
will,  however,  increase  this  figure  300  or  400%.  For 
many  applications  steam  piping  can  be  used,  but  hydraulic 
piping  will  no  doubt  be  most  largely  employed.  The 
practical  engineer  will  at  once  ask  what  effect  the  vibra- 
tion set  up  will  have  on  the  pipe  line  and  whether  the 
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power  can  be  1 1 1  thoul  too  ■.  < 

they  would   l>  d  in 

i ing.     U 

only  a  very  ordinary  amount  of  brai  ii  _ 
steady  the'  pipes,  and  ■   ■      ibration  does 

ouble  with  perfei  tly  designed  joints,      I 
tciii  has  been  in  usi  for  some  mo 

The  effed  of  the  bends  does  i  o1  appear 
the  power  is  readilj   I 

to  a  rock  drill.     The  water  used  in  such  a  - 
of  course  be  En  ii  and  arid. 

1 1  -  Ar.-i  Rock  Drili 

The  ffaddon  drill  i  ! 
wave  transmission  to  drillii 

trin  thai  produces  reciprocal  motion  directly  and  in  which 
the  blows  can  be  tin  reased  up  to  any 
limit  desired  has  greal  possi  drilling  rock  used 

in  cither  a  hamm  on-drill  machine. 

The  Haddon  drill    (Fig.  2)    is  a  piston   machine  and 
is  in  outward  appearance  similar  to  an  air-operated  drill 
except  that  there  is  no  valve  and   no  valve  chamber  is 
apparent.     It  consists  of  a  piston  mounted  between  a 
and   a    front   bearing  and    "floati  o   a  strong 

spring  on  the  fronl   and  a  weaker  oi n   the  hack. 

rear  of  the  piston  is  i  ui  Eor  the  rat  be!  and  enters  a  rear 
chamber  containing  paw]  and  ratchet  forgiving  rotations. 
This  chamber  is  full  of  wafc  d  with  the  power 

line  by  a  hose.  The  wa  e  if  compi  ssion  sweeps,  into  this 
chamber  and  forces  out    the  tinst   the  spring, 
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can 
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FIG.  2      THE  HADDON   ROCK  DRILL,   WHICH  IS  OPERATED  BY    WAVE  TRANSM 


which  brings  it  hack  on  the  return  stroke,  which  i- 
erned  by  the  rear  spring. 

The  drill  has  few  moving  parts.     The  introducti 
springs  has  been  criticized  but  it  would  be  easy  to  arrange 
the  return  stroke  by  wave  motion.     Tests,  how 
that  satisfactory  springs  having  a   long  life  can  b 
cured,   and   they   are  easily   changed   if   necessary.     The 
1.  ngtb  of  stro 

cock,  but  apart  from  the  momentum  i 
tool  being  decreased  by  the  shorter  strok     I 
of  the  blow  remains  the  same.     This  allows 
rapidly  collared  on  a  very  short  >troke. 

A    positive  mechanical   revolution   is  being  introduced 
into  later  designs  of  the  drill,  brought  about  by  an 
iary  piston  panel  actii  ; 

piston.    This  will  be  an  imnortant  point  in  any  hai 
drill  model. 

The  following  questions  natural!; 
the  practical  mining  engineer:  V 
of  such  a  drill  be  weak,  caus 
reacted  that  trials  show  that   fitchering  ran 


.-uiv  to  the  drill  bit,  it  would 

drill  in  California  it  was  found  that  tl  Uing 

was  c 

I,  but  with 

'rill  chuck  I 
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about  $500,000  might  be  saved.  In  July,  1915,  there 
Were  9,83]  drills  on  the  Rand,  6,410  being  in  daily  use. 

If  the  Haddon  rock  drill  in  its  piston-  or  hammer-drill 
form  prows  an  economic  success  over  a  lengthy  under- 
ground trial,  its  introduction  into  mines  throughout  the 
world  will  no  doubt  take  place.  It  must,  however,  be 
remembered  that  for  certain  work  and  in  certain  situa- 
tions the  exhaust  air  from  the  air  drill  is  of  priceless  value 
in  ventilation  and  that  the  expense  of  providing  an  ade- 
quate alternate  system  must  be  charged  againsl  any  sub- 
stitute. This  matter  will  no  doubt  be  adjusted,  but  the 
merits  of  the  wave-transmission  system  as  applied  to  min- 
ing would  be  that  in  any  mine  a  simple  power  unit  (apart 
from  the  generation  of  some  electric  light)  could  transmit 
all  its  energy  into  wave  transmission  and  all  the  work  of 
the  mine  in  stoping,  driving  ventilation  fans,  hoisting, 
pumping,  rock  drilling  and  underground  haulage  could 
be  arranged  in  the  one  system.  Tbe  possibilities  of  re- 
duction of  costs  thus  shown  are  enormous,  and  the  fuller 
economic  development  of  this  system,  which  is  of  course 
much  hindered  by  the  war,  will  be  watched  by  all  mining 
engineers  with  great  interest. 

One  of  the  leading  houses  on  the  Rand  has  subscribed 
for  and  is  giving  all  facilities  for  an  extensive  under- 
ground test  with  several  machines  of  different  designs. 
These  tests  are  expected  to  take  place  toward  the  end  of 
the  year  in  one  of  the  large  mines  of  the  Rand,  and  the 
results  obtained  will  be  looked  forward  to  with  interesl 
by  all  mining  engineers. 


Hiroia  Blasft°FxLajr,ini^.c©  Slags 

Properties  of  iron  blast-furnace  slags  and  methods 
employed  for  calculating  the  charges  (M.  A.  Pawloff, 
Bev.  Soc.  Russe  .Metal..  1914,  1,  052-79;  Rev.  Met.,  1916, 
13,  Ext.,  50-60)  are  given  as  follows  by  Jour.  Soc.  Chem. 
Ind.,  Nov.   15,   11116:" 

In  calculating  the  charge  of  a  blast  furnace,  the  rela- 
tion between  the  ore.  the  flux  and  the  fuel-ash  must  be 
determined,  so  that  the  quantity  and  composition  of  the 
slag  may  correspond  to  the  kind  of  iron  desired.  The 
amount  of  slag  is  kept  as  low  as  possible  for  reasons  of 
economy,  ami  the  quality,  as  determined  by  the  physical 
properties  and  chemical  composition,  is  chosen  to  favor 
the  reduction  of  the  elements  desired  in  the  metal,  while 
opposing  the  passa.se  to  the  metal  of  objectionable  sub- 
stances. The  fluidity  of  blast-furnace  slags  is  almost 
entirely  dependent  on  the  relative  proportions  of  (Si02 
-f-  Al.,0,)  ami  CaO.  Normal  slags  in  charcoal  furnaces 
contain  65  to  60$  (SiO,  4-  Al,Oj.  and  the  ratio 
SiO,    +    A1,0: 


ica  are  given,  with  additional  lines  for  the  ratios    , .    J- 

Al,<>, 

RO 


CaO 


varies    only    from 


to    1.5.     When 


coke  is  used,  the  proportion  of  lime  must  be  increased 
on    account   of   the    sulphur.      In    these    slags    the    ratio 

SiO.,  +  ALOg  ,  .,  ...      ... 

'        z — a  approaches  unity  corresponding  to  40  — 

50%  (SiO,  +  A1203),  the  average  content  of  CaS  being 
:,'/;.  The  second  important  physical  property  of  slags 
is  the  heat  required  for  melting.  In  charcoal  furnaces 
the  most  fusible  slags  with  a  heat  of  fusion  between  340 
and  400  cal.  per  kg.  arc  chosen  :  in  coke  furnaces  the 
degree  of  fusibility  is  generally  within  the  limits  350 
and  400  cal.  Diagrams  showing  the  degree  of  fusibility 
of  slags  with   varying  amount-  of  lime,  alumina   and   sil- 


and 


SiO., 


Slags  having  different  chemical  compositions 


may  possess  the  required  fluidity  and  degree  of  fusibil- 
ity, and  the  composition  selected  will  depend  on  the  kind 
of  iron  desired.  The  proportion  of  sulphur  retained  by 
tbe  slag  depends  on  the  proportion  of  lime  (or  of  CaO 
-f  MgO  +  MnO).  Silica  does  not  exceed  38%  in  the 
slags  of  modern  coke  blast  furnaces.  Charcoal  furnace 
slags  are  characterized  by  a  smaller  lime  content,  ore 
for  these  furnaces  being  desulphurized  when  necessary, 
by  preliminary  roasting.  Tbe  reduction  of  manganese 
also  depends  directly  on  the  proportion  of  lime  and  mag- 
nesia in  the  slag,  and  to  prevent  the  formation  of  infus- 
ible masses  in  the  furnace,  lime  is  often  replaced  by 
magnesia.  In  the  manufacture  of  ferromanganese  the 
slag  may  contain  up  to  12%  MgO,  with  38—36%  CaO. 
The  reduction  of  silica  is,  on  the  contrary,  prevented 
by  the  presence  of  much  lime  and  magnesia  in  the  slag. 
and  other  things  being  equal,  the  consumption  of  fuel 
required  to  cause  the  passage  of  a  certain  quantity  of 
silicon  into  the  iron  is  less  as  the  amount  of  (SiO,  -4- 
ALO.)  in  tbe  slag  is  higher.  With  charcoal  the  (SiO, 
-4-  A1203)  may  attain  70%.  of  the  weight  of  the  slag, 
but  with  coke,  in  view  of  the  necessity  of  eliminating  sul- 
phur, the  slag  should  not  contain  more  than  45  to  50% 
(Si02  +  AUK).  Where  high  temperatures  are  em- 
ployed, less  lime  is  needed,  as  the  sulphur  is  partly 
volatilized.      The    reduction   of    phosphorus    is    complete 

when    the    ratio    ,..,        =    1.65.     The    quantity    of    slag 
Ol  O ., 

formed  depends  on  local  conditions.  With  charcoal,  a 
minimum  of  25%  of  the  weight  of  the  iron  may  be  at- 
tained; with  coke,  the  proportion  varies  from  a  minimum 
of  \o%  to  a  maximum  of  150%,  the  latter  amount  be- 
ing formed  in  smelting  Cleveland  ores.  The  weight  of 
coke  required  varies  from  80  to  120%  of  the  weight  of 
iron  produced  and  rises  to  200  to  250$  for  ferroman- 
ganese and  ferrosilieon.  The  determination  of  the  quan- 
tity of  Hu\  accessary  for  slagging  the  ash  of  the  fuel 
and  the  gangue  of  the  ore  may  be  based  on  four  different 
quantities: 

1.  The  ratio  of  the  oxygen  of  tbe  silica  to  that  of  the 
base  of  the  slag.  This  method  is  only  suitable  for  char- 
coal   furnaces,  the  ash  of  the  fuel  taking  no  part  in  the 

SiO 

actum  and   the  ratio    ..    .-$-   in   the   slag  being  given  di- 

Al  2  U  3 

rectly  by  the  analysis  of  the  ore.  The  most  fusible  and 
most  acid  slag  being  the  most  advantageous  and  the  ratio 

'  ■  being  known,  a  suitable  degree  of  acidity  may  be 
Al ,  O .,         ° 

obtained   by   reference  to  the  diagrams. 

SiO.,' +  Al,Oa 

2.  The  ratio   (by  weight) 


RO 


This   ratio. 


proposed  by  Platz,  is  a  better  basis  for  calculating  tin 
charge  than  the  former  ratio.     In  coke  furnaces  its  value 

is  generally  made  £|  l"1'  ,ast  ir""s  :mi1  ii  ''"''  imns  to 
lie  refined.  An  objection,  however,  to  the  use  of  a  con- 
stant figure  for  this  ratio  is  that  the  properties  of  slag- 
ma  v   vary  according  to  the  relative  proportions  of  SiO, 

.    Si02  +  Al2Oa 
and    \l  .<  >3.     [n charcoal  furnaces  the  ratio  —  — tTq — " 

i-   generally   about    |4j       It    is   shown    by    diagram    thai 
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Blags  with  31 ' ,    ( 'a<  >  ma\   varj   largely  Vla0 

and  Si02  without   raising  the  heal  of   fu 

i  ,il.,  and   with   the   ratio   :;'■    i  usih 

all  values  of   .  ,     ;    between    I   and  30. 
AljO  , 

3.  The  rati  i  !    J*', ,         ! 

ina  is  considered  as  bra!      in  ci  ■  •  -  the  rutio 

varies    from    1.65    for   the  inosi    basic  and    leasl  -fusible 
slags,   to    1.20    for    the   mosl    fusible   slags.      Hie 
value   is    1.1    to    1.5.     This   method    is   nol    - 
calculating  the  charges  of  charcoal  furnaces. 

4.  The  contenl    in    the   slag   of  SiO     C'aO     (SiO 

Al  ,1 1 ,  |,  "i   IK  I      This  method  is  equally  or  coke 

and   charcoal    furnaces.     The    mosl    suitable   constitnenl 
to  consider  in  both  cases  is  (SiO*  +  AM  i 


O  sat  win  aim  Output  Will  Increase 

0 ATM AN      « 

miner  \<\  an 
inillin 
ductio  Oal 

i  nuoua 

.  ounter-i  urrcnl 

Many   ball    mill-   are    used    for  crushing,   and    foi 
grind  I  lialmers   tube  mill-   with   balls,   thi 

■  mesh.     The 

ami 


UIxMTED   EASTERN   NO    i   SHAFT  AND  THE  NEW    200-TON    MILL  NOW  READY  TO  BE 

I  IATMAN,  ARIZ. 


The  reduction  of  selenic  ai  id  to  selenious  arid  is  by  no 
means  an  easy  reaction  to  accomplish.     Some  recenl 
on  the  problem  are  given  by  de  Coninck  and  Chan 
Ann.  Ckim    Ippl.,  Vol.  21,  p.  11  '• 

When  a  mixture  of  formic  acid  with  a  slighl 
colorless  selenic  arid   (sp.gr.   1.4)    is  heated  gi  i 
boiling,  carbon  dioxide  is  disengaged  and  selenium  is  pre- 
,  ipitated.     MV^ic  and  pyruvic  acids  also  reduce  selenic 
acid :  acetic  and  succinii  acids  do  no!  ;  boiling  with  oxalic 
acid  causes  onh   partial  reduction.    The  selenium 
ited  has  a  dark  reddish-brown  color,  is  amorphous,  and 
practically  insoluble  in  carbon  bisulphide ;  it  is  apparently 
identical  with  that  obtained  by  reducing  selenic  acid  with 
sulphur  doxide.  . 

I  The  precipitation  q£  -  "'  Bekmc-acid  solu- 

tions by'sulphur  dioxide  is  difficult  and  uneconc 
merciaUy,  although  the  reduction  of  selenious  eomp 
bv  this>reagent  is^easy.    I  arbon  monoxide  redn    ! 
ous   solutions     i  id.lv.   bul   the   resultanl   selenium 
finely  divided   i     ■  anfilterable.— Editor] 


day.     In   places  the  vein   is    10  to  50  ft.  widi        \ 
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distant,  by  auto  trucks.  With  these  developments  in  the 
easterly  end  of  the  property,  the  company  decided  to 
'increase  the  capacity  of  the  mill  from  L75  tons  to  350 
tons.  Supt.  E.  W.  Rabb  is  now  contracting  for  the 
machinery  and  expects  to  have  the  new  unit  completed  by 
July  1,  1917. 

TJie  Big  Jim  Mining  Co.  is  proceeding  with  plans  for 
a  100-ton  cyanide  mill  which  is  to  be  built  along  the  same 
general  lines  as  the  United  Eastern.  The  orebody  in 
the  Big  Jim  has  been  developed  on  three  levels — the 
:«)().  100  and  500— for  a  length  of  GS0  ft.  and  maintains 
an  average  width  of  30  ft. 


By  Harry  E.  Scott' 


n2S®ima 


One  of  the  most  prosperous  of  the  smaller  copper 
camps  of  Arizona  is  Johnson,  in  Cochise  County,  situated 
about  10  mi.  north  of  Cochise  on  the  Southern  Pacific 
R.R.  and  reached  from  that  point  by  automobile.  The 
boom  days  of  the  camp  seem  to  be  over,  and  the  place 
has  a  permanent  appearance. 

The  Keystone  Copper  Mining  Co.,  owning  310  acres 
of  ground,  Ls  situated  about  2  mi.  south  of  the  town. 
This  property  is  equipped  with  a  30-hp.  gasoline  hoist 
and   a    four-drill    Ingersoll-Rand    air   compressor   driven 


The  Arizona  &  Michigan  Development  Co.,  west  of  the 
Cobriza,  owns  nine  claims,  is  equipped  with  a  200-hp. 
oil-fired  boiler  and  a  12-drill  steam-driven  compound 
Sullivan  compressor.  A  second-motion  steam  hoist  does 
the  hoisting  from  the  main  shaft,  which  is  down  400  ft. 
This  company  is  shipping  daily  about  50  tons  of  copper 
ore  running  over  1%  and  is  employing  60  men.  S.  French 
Hoge,  of  Frankfort,  Ky.,  is  president,  and  E.  C.  Mc- 
Mahon,  of  Louisville,  Ky.  secretary  and  treasurer.  N.  T. 
Trigar,  superintendent,  has  charge  of  all  work. 

The  Peabody  Consolidated  Copper  Co.,  owning  a  large 
number  of  claims,  is  the  oldest  producer  of  the  district, 
having  been  worked  over  30  yr.  ago,  and  is  said  to  have 
produced  several  million  dollars'  worth  of  copper  ore.  At 
present  100  tons  per  month  is  being  shipped,  averaging 
6%  copper.  This  property  is  being  worked  through  a 
300-ft.  inclined  shaft,  the  hoisting  being  done  by  a 
gasoline  hoist.  Forty  men  are  employed.  Isidore  Niner, 
of  New  York,  is  president  of  the  company.  W.  G. 
Eberhardt   has  direct  supervision  of  all  work. 

The  Black  Prince  Mining  Co.  has  a  group  of  claims 
about  one-quarter  of  a  mile  east  of  Johnson,  adjoining 
the  Peabody.  These  are  equipped  with  two  100-hp.  coal- 
fired  boilers,  a  Sullivan  compressor,  a  first-motion  Dan- 
ville hoist  and  Waugh  drills  and  three  Cameron  pumps. 
All  work  is  being  carried  on  through  a  two-compartment 


TWO   ACTIVE    PROPERTIES   IN   1 

Shaft  of  the  Peabody  Copper  Co.  on  the  left. 


Shaft  and  ho 
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<t  .if  the  Keystone  Copper  Co.  on  the  right 


by  a  28-hp.  crude-oil  engine.  The  two-compartment, 
perpendicular  shaft,  which  is  down  550  ft.  at  the  present 
time,  is  being  sunk  with  jackhamers.  From  the  300-  to 
500-ft.  level  the  shaft  is  in  a  low-grade  copper  ore,  while 
from  the  latter  point  to  the  bottom  the  ore  averages 
41/2%  copper.  W.  W.  Miller  is  president  and  general 
manager ;  A.  Bannow,  vice-president ;  W.  J.  Truesdale, 
treasurer:  and  T.  C.  Miller,  secretary.  The  general 
office  of  the  company  is  at  Newton,  Kan. 

The  Cobriza  Mining  Co.,  owning  35  claims  and  ad- 
joining the  Keystone  on  the  west,  has  the  following 
equipment  on  its  property:  A  200-hp.  oil-fired  boiler, 
a  12-dfill,  steam-driven  Ingersoll-Rand  compressor,  an 
electric-light  plant,  a  number  of  small  fans  for  mine 
ventilation  and  a  gasoline  hoist.  This  property  is  being 
worked  through  an  800-ft.  inclined  shaft,  shipping  150 
tons  of  4%  copper  ore  daily  and  employing  100  men. 
The  Goodrich-Lockhart  Co.  is  operating  this  mine,  the 
work  being  under  the  direction  of  Robert  Morrison, 
superintendent 

♦Johnson,  Ariz. 


perpendicular  shaft  965  ft.  deep,  this  being  the  deepest 
shaft  in  the  district.  At  present  this  company  is  cross- 
cutting  on  the  ninth  level  to  strike  the  vein,  working 
three  shifts  and  employing  25  men.  The  officers  of  the 
company  are:  Robert  N.  Bell,  president;  Dr.  John  C. 
Thompson,  vice-president;  J.  B.  Wright,  secretary- 
treasurer.  The  main  office  is  in  Denver.  W.  C.  Bartlett 
is  superintendent  at  the  mine. 

The  Johnson  Copper  Co.  is  one  of  the  new  companies 
operating  in  the  district.  Its  main  shaft  is  within  the 
limits  of  the  town,  the  equipment  consisting  of  a  large 
gasoline  hoist,  a  five-drill  belt-driven  compressor  and 
jackhamers.  One  of  the  drifts  on  the  750-ft.  level  has 
passed  through  14  ft.  of  ore,  J.  T.  Tong  is  superintendent. 

In  nearly  all  parts  of  the  Johnson  district  a  high- 
grade  copper  ore  is  found  near  the  surface,  making  it 
attractive  to  leasers,  of  which  there  are  many,  all  of 
whom  are  making  much  better  than  wages  out  of  shallow 
shafts  and  opencuts,  as  some  of  the  ore  runs  as  high  as 
30%  copper.  The  ore  is  a  carbonate  near  the  surface. 
underlain  by  the  usual  sulphides  at  depth. 
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Seveiafteeita=»M5nMoirji  DolHar 
Tass  ©ira  HimtteHMgeirace 

Our  esteemed  contemporary, 
published  the  following  editorial,   Dei .   81,   whii 

illuminating,  on  the  rital  su  ge«  I  of  01 E  o 

cent  editorials,  that  we  are  republishing  it  in 

Yes.  you  haw   read  the  tit' 
premium.     Nol  on  our  dail 
our  more  or  less  dispensable  luxuries, 
tion— the  one  thing  thai   is  e    i  ntial  to  the  di    i 
of  the  mind.     And  this  is  proposed  in  the  Congn 
the  United  States  of  America  in  the  year  A.  D.  1916. 

The  greatness  of  a   nation   ma]    be   measured   by  the 
extenl  to  which  ii   fosters  the  en] 
zens.     No  statesman,  even  of  present-da 
would   be   foolhardy    enoug 
system.    A  stand  in  favor  o1    restrii  ting   th 
reading,  writing  and  arithmi  I  i  be  unthought  of 

l)\    the  nio.-i    unthinking  politician.     It  would   ha\ 
deserved  effeci  of  terminating  Ins  public  life  as  abruptly 
as  a  well-aimed  hand  grenade  would  blot  him  out  physic- 
ally. 

Yet   reading,   writing  and   arithmetic   are   merely   the 
tools  one  uses  to  acquire  the  further  information  thai  is 
to  be  of  use  to  himself,  to  the  community  and    to 
state.     The  three  R's  never  built  a  raili 

Beyond  the  education  given  in  public  scl Is  musi 

acquirement  of  the  kno  htow  to  do  things  -that 

is  the  basis  of  material  prosperity;  and  the  km 
how  to  think — which  is  the  basis  of  culture.  A  small  per- 
centage of  our  population  obtains  this  additional  knowl- 
edge in  universities;  another  sma  rbs  it. 
from  personal  experience,  but  the  ijority  of  us 
must  get  it  by  reading  educational  hooks  and  periodicals. 

The  more  one  sees  of  the  limited  vision  of  some  present- 
day  politicians  the  more  he  admires  the  wise  and    far- 
seeing  statesmanship  of  past  generations  that  led  I 
unification  of  our  country  in  ideals  and  ideas.  The 
men  who  could  look  a  deficit  in  the  face  witho 
ing  hysterical,  provided  the  i 

as   to  be  a  tremendous   national   assel    in   disguise, 
were  men  who  in  days  ol  depleted  national  revenue  could 
formulate  the  wise  policy  of  exempting  schools  and  col- 
leges from  taxation,  thereby  placing  a  premium  on  intel- 
ligence.    And  not  stopping  with  educational   u 
but  realizing  that  knowledge  and  information  are  sought 
as  often  in  the  pages  of  periodicals  as  in  tin-  class 
they  took  a  step  toward  encouragii 

bitious  to  read  and  keep  informed,  by  boldly  cutting  in 
half  the  Governmental  postal  revenue  upon  these  periodi- 
cals. 

Bear  in  mind  that  this  was  at  a  time  when 
coach  and  pony  exprcs>  still  carried   a    large   portio 
the  mail  to  the  reunite  parts  of  our  country, 
the  time  when  the  Post  Office  Department  was 
with  a  heavy  deficit  at  the 

such  a  time  as  the  pn  '  earns  a  surplus 

reported  by  Postn  "l  within  th 

few  days! 

And  now  comes  the  tax  on  in!  thai  will  add  a 

burden  of  $17,000, upon    those   who   are   am  i 

enough  to  keep  them-  med   on  cum 

or  to  possess  themselves  of  up-to-the-minute  in 
on  developments  in  the  arts,  professions  or  I 
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fellow  who  is  lucky  enough  to  be  in  office  avoid  the  postage 
incidental  to  reelection,  while  his  more  an  fortunate  rival 
who  is  looking  for  the  job  is  forced  to  attach  a  2c.  stamp 
to  every  letter  that  he  sends  in  search  of  votes? 

The  Post  Office  Department  seems  to  be  the  must  oblig- 
ing department  of  the  Government.  It  is  not  enough 
that  the  Agricultural  Department  sees  lit  to  distribute 
free  seeds  through  Congressmen  to  Tom,  Dick  and 
Harry — but  our  post  office  must  also  carry  the  seeds 
gratis.  Possibly  if  the  recipients  wanted  them  badly 
enough  to  pay  postage,  there  would  not  he  so  many  oi 
these  gifts  thrown  away,  to  say  nothing  id'  the  increased 
postal  revenue  that  would  result.  The  idea,  of  course, 
is  to  improve  the  agricultural  art — no  one  will  find  fault 
with  this  ambition,  even  with  potatoes  at  $2  a  bushel  and 
a  Ford  on  every  farm.  Hut  why.  since  we  are  a  mechanical 
and  manufacturing  as  well  as  an  agricultural  people, 
make  the  machine-shop  man  and  the  readers  of  other  in- 
structive periodicals  pay  the  postage  on  Fanner  Jones' 
seeds  ? 

That  this  rider  is  not  a  sincere  effort  justly  to  appor- 
tion expen.se  is  undeniably  manifested  in  that  it  specifies 
the  retention  of  the  free-in-county  distribution  of  pen 
odicals.  In  other  winds,  the  Government  will  undertake 
to  distribute  free  of  charge  through  its  postal  system  the 
circulation  of  any  newspaper  unimportant  enough  not  to 
go  outside  of  the  county  in  which  it  is  published.  And 
this  distribution  is  in  large  pail  through  the  most  ex- 
pensive branch  of  the  postal  service — the  rural  free  de- 
livery. A  goodly  portion  of  that  $5  annual  tax  that  Tom 
Jones  will  he  asked  to  pay  in  extra  postage  on  his  Amrr- 
iirui  Machinist  will  go  toward  carrying,  free  of  charge, 
the  BuyrUle  Bugle  to  Farmer  Perkins,  who  lives  10  mi. 
from  town  on  a  free-delivery  route!  What  with  the  lice 
postage  on  seeds  and  the  free  postage  on  county  news- 
papers, it  looks  as  if  we  industrilists  should  be  able  to 
learn  something  about  scientific  management  from  the 
agriculturists. 

Legislation  that  is  rushed  through  a  committee  in  two 
days  cannot  he  discriminating,  and  discrimination  is  es- 
sential to  just  enactments.  It  would  he  idle  to  say  that 
il„. iv  arc  no  abuses  of  the  second-class  mail  rate,  hut  it 
would  be  unjust  if  educational  periodicals  arc  compelled 
to  suffer  for  thi'  sins  of  others.  We  recognize  the  justice 
of  taxing  theatrical  property  and  exempting  school  prop- 
erty— why  not  distinguish  similarly  between  periodicals 
Which  instruct  and  those  which  amuse?  Why  place  obstacles 
in  the  way  of  the  circulation  of  reputable  technical,  trade 
and  religious  periodicals  because  certain  unscrupulous 
publication-  parade  their  self-advertising  at  second-class 
rates  under  the  cloak  of  a  nominal  subscription  price? 

It  is  argued  that  trade  publications  should  suffer  this 
unjust  discrimination  because  of  the  advertising  that  they 
carry.  You  cannot  separate  the  advertising  from  the 
editorial  pages  of  a  trade  or  technical  publication  and 
say:  ••These  pages  are  educational  because  editorial;  and 
these  pages  are  not.  because  they  are  advertising."  Ad- 
vertising pages  in  a  technical  paper  are  informative.  They 
do  not.  dirrespond  to  the  unrelated  advertisements  in 
the  popular  magazines,  which  have  nothing  in  common 
with  their  editorial  contents.  Advertisements  in  tech- 
nical papers  are  localized  news  items,  invaluable  to  the 
man  in  the  profession.  All  new  developments  in  the  me- 
chanical line,  when  devi  oped  and  proved  successful,  are 
considered  to  be  fit  for  descripl  ion  in  the  editorial  columns 


once.  After  that,  they  go  into  the  advertising  section. 
But  to  the  man  who  has  not  had  the  issue  in  which  they 
were  described  editorially,  they  are  bona  fide  items  of 
news  and  information,  no  matter  in  what  part  of  the 
paper  they  are  published. 

And  do  not  forget  that  the  second-class  mail  matter  is 
the  inspiration  that  calls  into  existence  a  large  part  of 
the  first-class  mail.  Ten  thousand  inquiries  have  been 
known  to  originate  from  a  single  page  of  advertising  mat- 
ter— inquiries  that  took  ten  thousand  2c.  stamps  to  send 
to  their  destinations,  and  ten  thousand  more  for  the 
first  reply. 

We  are  not  stating  these  facts  because  we  are  publishers 
of  technical  papers;  hut  because,  being  publishers  of  tech- 
nical papers,  we  see  perhaps  more  clearly  than  others  would 
see  it  the  gross  injustice  that  this  proposed  rider  at- 
tempts to  perpetrate  upon  the  reading  public  wdio  must 
ultimately  pay  the  bill. 

We  object  to  the  na  r  row-Ill  I  lldeil  class  legislation  that 
would  penalize  the  man  who  must  get  his  education  large- 
ly through    reading. 

We  object  to  the  unjust  sect  loua  I  ism  that  divides  this 
country  into  a  ring  of  zones,  each  ring  imposing  an  addi- 
tional   handicap   on    the   spread   of   information. 

We  object  to  the  distinction  that  makes  the  mechanic 
pay   the   fanner's  bill    for   postage. 

We  object  to  the  step  backward  that  we  shall  take  as  a 
nation  if  we  discourage  intelligence. 

And  you.  Mr.  Randall — do  you,  as  the  father  of  this 
proposal  to  tax  intelligence,  realize  its  consequences  to 
the  people  of  your  own  state?  1  )o  you  realize  that  you 
are  doubling  the  cost  id'  nine-tenths  of  the  reading  matter 
that  goes  to  the  citizens  of  California — that  you  are 
placing  a  serious  obstacle  in  the  path  of  the  mechanics 
in  California's  shops,  the  civil  engineers  who  build  Cal- 
ifornia's bridges,  the  mining  engineers  who  develop  Cal- 
ifornia's mineral  resources? 

You.  and  the  county  weekly  that  you  own  and  that  the 
Government  circulates  to  your  subscribers  free  of  charge, 
will  not  be  hurt  by  this  lull.  Mr.  Randall:  hut  the  men 
in  your  state  wdio  are  interested  in  thing's  that  occur  out- 
side of  your  county  will  he  hurt,  and  we  venture  to  say 
that  they  outnumber  you  a   million  to  one. 

And  you,  Mr.  Reader,  make  it  a  point,  as  a  patriotic 
citizen,  to  write  your  Congressman  that  you  heartily  dis- 
approve of  the  Randall  tax  on  intelligence. 

SLIgphts  of  Miime  ILocevtor 

llv  A.  L.  II.  Street* 

The  Nevada  Supreme  Court  has  adjudged  to  be  void 
a  contract  by  the  locator  of  mining  claims  on  public  lands 
to  abandon  them,  on  condition  that  the  other  party  pay 
him  $100  monthly  until  sale  of  160  acres  of  the  land, 
apply  for  withdrawal  of  the  lands  under  the  Carey  Act. 
and  share  the  proceeds  of  their  disposal.  (Miller  \s. 
Thompson,  L60  Pacific  Reporter,  ?75.)  The  court  holds 
that  such  a  contract  is  impossible  of  performance  be- 
cause the  Carey  Act  does  not  permit  sale  of  lands  with- 
drawn under  it.  by  the  person  withdrawing,  hut  merely 
authorizes  development  of  an  irrigation  system  and  sale 
of  water  therefrom  to  settlers  making  entry  under  pur- 
chases   from    the   stale. 


•Attorney  at  law.  S2!»  Security   Building,  Minneapolis,  Minn. 
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Tlhie  Oldl  Mora  S-pooim 

There  are  a  fevi  old  n  lio  still  swear  !• 

horn  spoon  shown  in  the  illustration.    Although  a  de 
tion  of  tlic  manner  of  its  use  is  almosl  superfluous, 
doubtful  if  many  mining  engineers  have  such  a  tool  n<  this 
in  their  kits,  while  ii  is  probable  that  a  large  percentage 
of  mining  men  have  never  had  the  opportunity 

A  s|t(Kiii  of  this  size  is  a  handy  adjum  I  work, 

in  preliminary  concentration   tests,  eta     Ii   also   has  o 
wide  range  of  general  a\  ility,  being  a  oonvenienl  drinking 
rap  which  can  be  carried  on  one's  saddle  without  d 
of  breaking  and  available  for  such  use  without  disnn 


THE    SPANISH-AMERICAN    HORN    SPOON 

ing;  serving  as  a  food  container  in  an  emergency;  and, 
though  less  frequently,  as  a  protective  shield  for  the  body 
in  knife  duels. 

The  particular  specimen  shown  here  has  had  an  in 
ing  history,  being  a  relic  of  the  old  days  of  patio  amal- 
gamation in   Mexico,  with   possiblj   an  earlier  history  in 
Peru,  and  during  the  las!  decade  having  passed  thn 
many  hands  of  greaser  and  a  i  heft,  pun  hase  and 

fiduciary  custodianship. 

v 

Hiiate  ffoir  Operators  ©tf  Small 

Many  small  mines  in  Rhodesia  are  worked  by  men  who 
have  had  no  training  in  either  mining,  mechanics  or 
metallurgy,  and  these  few  uotes  have  been  presented  in 
the  South  African  Mining  J<  '  they 

mav  be  of  assistance  to  such  individuals  in  the  economical 
working  of  their  properties.     To 

to  or  egress  from  stopes,  timbers  are  often  fixed  between 
hanging  and  foot   walls  or  short  jumpers  fixed  in  ■ 
wall.     In   many  cases  these  are   placed   at   inconvi 
distances  apart,  making  it  awkward  to  climb  out. 
suit  of  this   i-   thai   a   miner,  when   blasting   in   su 
stope,  has  to  use  extremely  long  Euses  to  insun 
whereas  if  a  fev 

movements,  considerabl iomy  might  be  effected  in  th 

amount  -I    in        sed. 

Where  there  is  machinery  running  regularly  ■ 
face  the  installation  of  a  small  el 
effect  a  saving  in  candles  is  well  worth  co 
ally   a  convenient  count,  rshaft  can  be  found,  from 
a  small  electric  generator  can  he  driven.      \  a 
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analyst,  who  will  give  a  certificate  of  analysis  with  notes 
as  to  correct  treatment.  The  quantity  required  lor  an 
analysis  is  about  a  quart.  The  cost  of  analysis  is  small, 
and  the  large  majority  of  waters  can  he  easily  and  cheaply 
treated,  and  the  results  achieved  by  such  treatment  fully 
justify  the  small  expenditure  involved. 

Unless  absolutely  unavoidable,  cold  feed  water  should 
not  be  introduced  into  boilers.  The  exhaust  steam  from 
engine,  pumps,  etc.,  should  be  utilized  for  heating  the 
feed  water.  Economizers  for  this  purpose  can  be  pur- 
chased, but  in  many  cases  an  apparatus  can  be  constructed 
on  the  mine.  An  advantage  in  heating  the  feed  water  to 
about  the  temperature  of  exhaust  steam  is  that  magnesia 
or  carbonate  of  lime  in  the  water  is  thrown  down  before 
the  water  enters  the  boiler.  If  exhaust  steam  is  intro- 
duced directly  into  the  feed-water  tank,  precaution  should 
be  taken  to  eliminate  oil  before  the  water  enters  the 
boiler.  Ashpits  under  fire  grates  of  boilers  should  be 
made  deep,  and  in  no  case  should  accumulations  of  hot 
ashes  be  allowed  to  remain  in  them.  A  large  number  of 
new  lire  bars  are  annually  used,  and  the  majority  of  these 
are  required  because  the  old  ones  get  bent  and  destroyed 
by  hot  ashes  in  ashpits.  It  is  more  economical  to  run  two 
boilers,  each  with  an  easy  load,  than  to  force  one  boiler, 
overloaded,  to  do  the  same  work. 
& 

FfieM  Meimdl  ffoip  §te©51  Tap© 

l'.v   Bale  II.  IIinnkr* 

Although  there  are  several  quick-repair  menders  for 
steel  tapes  on  the  market,  it  usually  happens  that  they 
are  in  the  office  when  the  tape  breaks.  I  was  taught  this 
simple  mend  by  a  practical  surveyor  several  years  ago,  and 
have  used  it  a  good  many  times  since  and  never  had  the 
least  bit  of  trouble  in  making  it  hold  as  long  as  I  cared 
to  leave  it  on.  1  have  worked  for  a  week  in  the  woods  with 
two  of  them  on  the  tape  without  having  to  be  touched 
except  for  an  occasional  soaking. 

When  the  tape  breaks,  cul  a  straight  piece  from  a  green 
alder  or  willow  about  3  in.  long.  When  the  stick  is  split 
down  the  center  and  peeled,  it  should  just  cover  the  tape 
laid  lengthwise.  Smooth  up  the  split  faces  and  shave 
down  the  outside  from  the  center  of  each  half  to  a  thin 


Plumb  Bob  String 


MlsvlMnimg  asa 

Making  an  expansion  bolt  that  is  satisfactory,  espe- 
cially for  light  work,  is  an  easy  matter  when  done  as  illus- 
trated, according  to  F.  F.  Sengstock  in  Pswer  for  Dec. 
19,  1916.  Make  a  mold  by  clamping  together  two  blocks 
of  wood  and  boring  a  hole  (half  in  each  block)  the  size 


MOLD  TO  CAST  LEAD    SLEEVE  AROUND  A  BOLT 

of  the  hole  into  which  the  expansion  part  of  the  bolt  is 
to  go  and  the  depth  required.  Into  this  mold  place  a,  stove 
bolt  (any  other  kind  will  do)  threaded  well  down  toward 
the  head  as  shown,  and  pour  molten  lead  around  it.  When 
the  bolt  is  placed  in  position  and  the  locknut  is  tight- 
ened down  hard,  the  lead  will  swage  out  and  hold  the 
bolt  securely.  A  countersunk  head  will  help  the  bolt  to 
expand  the  lead  sleeve. 

A  ILSglhvft  Spatdl  ©HU 

The  instrument  and  method  described  by  W.  S.  Her- 
bert in  Coal  Age  recently  are  possibly  not  new,  hut  they 
may  be  of  interest  to  many  engineers  who  do  underground 
surveying  in  mines  with  wall  rocks  not  too  hard. 

A  hand  drill  for  drilling  spad  holes  is  apt  to  be 
heavy  and  cumbersome,  ami  carrying  it  about  through  the 


Wood  Splint--' 


'Break  Steel  Tape 


MENDING  A  TATE   WITH  WOOD  AND  STRING 


edge.  About  3  ft.  of  plumb-bob  string  or  stout  cord  will 
-i  :  to  wrap  the  splints.  The  cord  should  be  wrapped 
as  tight  as  possible  each  time  and  care  taken  to  see  that 
the  binding  does  not  have  a  chance  to  slacken  up.  When 
the  splint  is  nearly  half  wound,  place  the  broken  ends  to- 
gether right  side  up  and  finish  winding  until  the  splint  is 
entirely  covered.  A  minute's  soaking  in  water  will  remove 
any  possibility  of  slipping.  If  it  should  slip  at  all,  it 
will  pull  entirely  out,  thus  there  is  very  little  chance  of 
getting  wrong  ehainage.  It  slides  through  the  brush  and 
around  rocks  with  very  little  hindrance  and  while  it  puts 
a  stiff  place  in  the  tape  the  advantage  of  a  quick  field  re- 
pair overbalances  the  disadvantage. 

♦920  Third  Ave.,  Hibbing,   Minn. 
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(<S -^'Hexagon  Steel,  7  long >j 

THE  DRILL  AND  A  SPAD  HOLE 

mine  requires,  much  time  and  energy.  A  %-in  jumper 
drill,  similar  to  the  one  shown  herewith,  and  a  hammer 
accomplish  every  purpose.  By  their  use  a  hole  may  be 
quickly  drilled  into  which  a  %-in.  wooden  spad  plug  may 
be  driven.  The  drill  is  light  and  can  readily  be  slipped 
into  the  pocket,  so  that  but  little  effort  is  exerted  in  car- 
rying it  about  and  it  beats  chasing  around  to  find  a 
Cousin  Jack  who.  can  be  taken  away  from  his  work  to 
drill  the  small  hole,  needed. 
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By  Ahthuh  ( '.  Daman" 

The  1,550  lb.  stamps  a1  the  Aurora  Conso 

Oo.'s    mill    produce   excessive    vibr and    the 

frames  break    frequently.     To   strengthen    the    frame,   a 


(^  *.' 


■%  Cap  Screr/s 


STRENGTHENING    STAMP    GUIDES 

9x5-in.  plate  i ._,  in.  tlm-k  is  bolted  on  at  botb  ends  of  it» 
Tin'  ends  are  the  weakest    points,   all    breaks 
there.     Since  using  the  reinforcemenl   plates,   no 
have  been  cracked  or  broken. 

Us®  of  Dmplhir'Sigsia  P^a-mmps 

In  a   paper  to  be  read  at   the    New    York  mee 
the  American  Institute  of  Mining  Engineers,  in  February, 
1917,  and  published  in  the  Bulletin  for  December, 
Luther  P>.  Eames,  of  Timmins,  Ont.,  discusses  '"Counter- 
Current  Decantation"  and  incidentally  describes  tbe  pttl]> 
transfer  plan!   at  the  Hollinger.     This  plant   consists  at 
present  of  five  rows  of  10-ft.  tanks,  four  tank-  to 
forming  a  plani  of  five  units.     The  tanks  are  arranged 
with  a  difference  in  elevation  of  2  ft.  6  in.  between 
with  the  final  tanks  of  the  -  diest,  so  that  all 

solutions    gravitate    through    and    ou(    of    the    plant    to 
precipitation.     The  roof  is  supported  on  Hal   trusse 
lower  chords   of  which   pass   just   above   the   tank   rims. 
These  trusses  also  serve  to  supp  irl  the  thii  kener  on 
isms  and  the  walk-  betwei  n  the  tank-. 

The  diaphragm  pumps  used  were  designed  b; 
company's  staff.  They  are  all  three-throw  or  triplex 
pumps,  so  that  in  spite  of  the  large  tonnage  handled 
the  duty  on  each  diaphragm  is  light.  I!  is  not  uncom- 
mon tor  diaphragms  to  las!  300  days,  while  the  life  of 
the  present  typi  of  valves  and  seats  lias 
determined. 

The  pumps  are  used  not  only  for  pulp  transfer,  but 
also  for  the  final   discharge.     This  makes  regulatii 
the  final  discharge  for  moisture  much  easier  and   more 
reliable,  keeps  tl  all  ""  ll"' 

floor  and  allows  the  tailings  to  be  discharged  at  a 
considerably  greater  elevation  than  would  otherwise  be 
the  ease. 

The  practice  in  most  plants  in  1       P 
now  is  to  use  at'itv- 

although  some  of  the  operators  favor  regulation  bj  vary- 
ing the  length  of  stroke. 


1  ' 
device  will  .  ntch  the 

-I    pulp.      The    .  hi 

nrhich,   though    small 

■   and  the  whole  cin  um 
washed   by  pulp  i 

of  valve  also 

iced  directly  below  the  upper  one  and  m. 

hen  the  upper  valve  ha 
The  besl  results  hi  tained  whi  n  I 

surfai  es  of  both  the 

that 
minute   leak-   wen-  all 

any    chip    that     ma\     lodge    on    thi 
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the  course  of  a    few    days.     On   the  other  hand.    . 
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in  the  strokes  per  diaphragm  does  not  result  in  an  in- 
creased cost  for  diaphragms. 

As  a  safeguard  against  waste  and  other  foreign  matter 
it  is  advisable  to  screen  the  pulp  before  it  goes  to  the 
decantation  tanks,  and  where  small  wood  chips  are  to  be 
expected  a  fairly  fine  screen,  usually  of  punched  plate, 
will  be  of  great  service  in  protecting  the  thickeners  as 
well  as  the  pumps. 

By  S.  H.  Brocktjnier* 

One  of  the  difficulties  of  preparing  blank  forms  for 
mill,  mine  or  other  labor  reports  is  the  composing  of 
something  easily  understood,  which  the  workmen  can  read- 
ily and  honestly  till  in  from  the  data  encountered  in  his 
daily  routine.  Any  blank  form  that  will  firing  before 
his  eyes  the  work  he  has  performed  during  the  day  will  be 
more  likely  to  interest  him  and  secure  his  cooperation 
than  one  so  intricately  planned  or  worded  that  he  has  to 
guess  at  the  answer. 

After  trying  various  types  of  stamp-mill  reports,  with 
more  or  less  success,  the  one  reproduced  herewith  was  com- 
posed.    The  idea  incorporated  in  it  was  conceived  while 


or  stamp,  opposite  the  given  repair,  change  or  renewal. 
Spaces  at  the  bottom  of  the  report  show  the  amount  of 
"quick"  fed,  amalgam  removed,  and  requisitions  desired  or 
filled,  and  another  space  is  provided  for  reporting  labor 
employed  in  the  mill. 

When  these  reports  reach  the  office  and  are  properly 
filed,  it  is  an  easy  task  for  the  clerk  or  superintendent  to 
scan  them  quickly  and  catch  the  X  showing  any  renewal 
or  repair  in  question.  One  knows  to  the  exact  stamp  and 
date  just  the  information  wanted  without  having  to  la- 
boriously read  a  lot  of  matter  foreign  to  the  question. 
These  charts  are  found  a  line  supplement  to  a  tabulation. 
One  cannot  peruse  them  without  getting  near  to  the  mill- 
man  and  his  real  need.  They  keep  one  informed  better 
than  a  mere  tabulation  of  figures  from  which  all  human 
feeling  has  been  obliterated.  In  the  use  of  this  report  the 
millman  will  not  leave  the  manager  in  ignorance  of  his 
wants,  tor  he  is  sure  to  stick  some  note  on  the  margin, 
telling  something  perhaps  previously  unknown  and  many 
times  giving  the  clue  to  the  trouble  the  manager  has  been 
looking  for. 

This  graphic  report  is  easily  tabulated  for  monthly 
reports,  and  may  be  worked  out  in  many  different  ways. 
The    report    reproduced    herewith    indicates    rather   more 


Gold  Mining  Co. 


MILL  REPOHT 


BATTERY  NO. 

6                          5 

4 

3 

*             ' 

REMARKS 
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X 
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Reason  hung  up. 

Brushing 

New 

Sh 

Dies 

Quicksilver  fed  battery  18  Oz. 

Quicksilver  on  plates  3  ( >z. 

Amalgam  from  plates  66  Oz. 

Requisitions  broom,  lull   I6"j-48'~  5  ply. 
Supplies  received  SO  ft    host — 481  o:    <ii,ick. 
Labor  J.  Jenks,  rockbreaker  8,  Jackson,  repair  2. 

watching  a  dentist  mark  his  chart  indicating  the  treatment 
of  a  patient's  teeth,  hence  the  application  of  the  idea  is 
believed  to  be  original. 

The  chart  represents  a  30-stamp  mill  as  one  stands  in 
front  of  the  stamps.  Each  battery  has  a  number,  and  the 
chart  column  representing  it  is  divided  into  five  spaces, 
each  representing  a  stamp.  The  usual  repairs,  changes 
or  renewals  are  printed  at  the  left,  blank  places  being  left 
for  reporting  unusual  conditions,  which  should  be  written 
in  when  they  occur.  It  is  a  simple  matter  for  the  millman 
to  put  a  X  hi  the  column  representing  a  certain  battery 


•Mining  engineer,  Nevada  City,  Calif. 


J  Boyd  Millman 

than  the  usual  ills  of  one  shift  in  a  mill,  but  is  so  given 
to  more  clearly  illustrate  the  method.  The  chart  shows 
that  batteries  Xos.  :?  and  5  ran  the  regular  time  with- 
out trouble,  only  stopping  to  brush  up  the  plates.  Batter- 
ies Xos.  1  and  2  lost,  four  hours  each  because  of  shortage 
of  ore.  Battery  No.  4  had  trouble  with  the  shoe  and 
die  of  the  feed  stem  and  the  adjoining  shoe  on  the  second 
stem,  and  took  advantage  of  the  hang-up  to  change  the 
screen.  If  new  shoes  or  dies  had  been  put  in.  the  word 
"new"  would  have  been  put  before  the  word  shoes  ol- 
dies. Battery  No.  <i  had  a  broken  feed  stem  and  lost  an 
hour  fixing  it.    The  rest  of  the  report  is  obvious. 
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Assaying*  Gofldl  itra  Copper  Matte 

By   EtOGEB    I'.,  (   BASE,  J  l: 

The  method  des<  ribed  is  the  resull  o'l  a  Dumber  of  years' 
experience  in  assaying  copper  matte  running  From  LO  to 
50  oz.  An.  -in  to  800  07..  kg  and  30  to  •">"',  Cu.  During 
this  period  we  averaged  several  carload  lots  per  week  and 
the  sample  of  every  lot  was  submitted  to  a  certain  well- 
known  umpire.  The  method  in  all  essential  details  has 
been  in  use  for  three  years,  and  we  have  had  no  difficulty 
in  winning  our  share  of  the  umpires. 

At  first  we  attempted  to  assaj  this  material  bj  the  ordi- 
nary crucible  method  with  an  excess  litharge  charge.  This 
is  universal  practice  in  copper  smelteries  for  the  deter- 
mination of  gold  and  silver  in  matte.  It  rails  for  a  20- 
gram  crucible  (which  has  a  capacity  of  aboul  175  c.c.) 
charged  as  follows:  Sodium  carbonate,  12  grams; 
litharge,  SO  grams:  silica,  (i  grams;  niter.  5  grains:  matte 
to  be  assayed.  y4  a.  t.  This  is  stirred  and  the  following 
cover  is  added :  Litharge.  40  grams ;  borax  glass,  15  grams; 
sodium  carbonate,  12  grams.  The  muffle  should  be  hot 
enough  to  insure  a  quiet  fusion  in  20  mm.  This  n 
is  quite  satisfactory  for  low-grade  mattes,  hut  for  the 
rich  materia]  in  question  the  slag  losses  and  cupel  absorp-' 
tion  were  too  high  and  the  method  was  found  entirely  too 
erratic  and  unreliable. 

Several   scorification  methods  were  tried.     One  called 
for  several  (five  or  ten)  portions  of  '/20  a-  t- each  scorified 
in  2y2-in.  Bartlett  scorifiers,  the  buttons  to  be  cu  i 
separately   and  the  heads  combined  in  -  cup. 

We  abandoned  this  method  for  several  reasons,  the  princi- 
pal one  being  that  it  offers  excellenf  opportunities  for  the 
multiplication  oJ  weighing  errors  at  the  pulp  balance. 

In  another  standard  method,  ',  a.  t.  portions  a 
lied  in  3-hx  Bartlett  scorifiers  with  about  85  -ram-  of  test 
lead.      The   matte   is   mixed   with   one-half   the    lead,   alter 
which  the  rest  oi  the  lead  and  a  In  He  boras  glass  are  added 
for    a   cover.      The    assays    are    run    in    pair-,    am 
buttons   from   the   first   scorification   are 
up  to  65  -ram-  v  ith  tesl  lead,  fluxed  with  silica 

and  rescorified.     The  buttons  still  contain  too  much  cop- 
per for  cupellation  and  ed  a  second  I 
The  results  obtained  by  tins  method  are  certaihlj 
criticism,  bul    unfortunately,  result-  are  not   alwa 
tained.     The  temperature   required   for  the   firsl    - 
cation  is  over  1,100     C,  and   I  have  been  unable  to  find 
furnaces,  mutiie-                             I   would  stand  this 
for  continued  use.      \  slight  drop  in  temperal 
start  causes   son                        it   of   the  charge   ' 
out  and  float,  effectively  covi  ring  the  lead  and  - 
assay.    The  mufhV                           se,  and  the  i< 
tiers  is  extremely  high.    Nothing  can  he  more  d 
than  to  muse  along                               3\ich  condii 
to  have  it  lea            through  a  crack  in  a 
third  scorification.     It  entails 
material,  the  former  particularly  annoying. 

•3005  North  Proctor  St.,  Tacoraa,  Wash 
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1  i  a.  i.  oi  the  mat 

of  tin  one- 

half  into  each  ol  two  -•  o  ith 

the  ni 

tiling  the  bott 
found  the  method  of  splitting  qui 

more  accurate,  t     Stir  and  a<  ind  2 

grams  boras  glass  0  t.    ( 

bine  the-  buttons  two  and  two  and  make  up  to 
with    test    lead.      Add    2 

re.    The  buttons  will  weigh  al  !  will 

cupel  » ith  feat 

Flatten  the  head-  on  an  anvil,  combine  them  i 
two  in  porcelain  annealing  cup-  and  hi  u.  in 

dilute  il-"'i   ii  it  ii.   acid      Poui  off  the  acid  and  heat   10 
or  15  min.  with  nitric  acid  o 

stoves  woum  ive  a  heat  just  sufficient  to  boil 

in  these  cups.     Wash  the  l»  hot  dilute 

nmiiia  ami  then  in  distilled  B 
cup  now  contains,  ready  for  weighing,  gold  fri 
This  method  has  been  found  t<>  be  accurate,  rapid, 
Domical  and  easily  woi :. 
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Determination  of  Fluorine 

A  new  method  of  determining 
Pisau  in  I  • 

.    Ind.,   June    30,    1911 
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GENERAL   VIEW    OF   GREAT    FALLS    REDUCTION    WORKS  OF  THE  ANACONDA  COMPANY 


TANK  HOUSE  OF  ANACONDA'S  NEW  ELECTROLYTIC   COPPER  REFINERY  AT  GREAT   FALLS,   MONTANA 
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Sepsismttaoim  to,  Mnsunmii 

In  the  editorial  in  the  Journal  of  Dec  16  there  is  a 
statement  as  to  the  Miami  Copper  Co.  which,  while 
technically  correct,  gives,  if  one  has  not  in  mind  the 
circumstances  and  the  patent  condition  at  the  time,  an 
incorrect  impression  as  to  the  attitude  of  the  Miami 
company.  It  says,  "The  Miami  Copper  Co.  also  defied 
the  patents." 

The  circumstances  were  that  some  months  previous  to 
the  time  that  the  Inspiration  company  entered  into 
negotiations  with  the  Minerals  Separation,  I  had  inci- 
dentally spoken  to  one  of  the  officers  of  the  General 
Development  Co.  of  some  very  remarkable  results  I  had 
obtained  upon  Teziutlau  ores  in  working  upon  one  of 
the  earlier  stages  of  what  has  developed  into  the  Towne- 
Flynn  process.  It  was  at  the  time  proposed  that.  at. 
the  first  opportunity,  I  go  to  Miami  to  carry  out  some 
experiments,  which  I  afterward  did.  In  the  meantime 
Minerals  Separation  had  carried  out  its  original  small 
test-plant  experiments  at  the  Inspiration. 

The  Miami  management,  basing  its  calculations  upon 
the  results  of  these  original  Inspiration  tests  and  assum- 
ing certain  figures  as  to  cost,  etc..  had  concluded  that, 
"commercially,"  flotation  did  not  compare  favorably  with 
the  results  of  a  gravity  slime-concentrating  scheme  upon 
which  they  had   been  experimenting. 

Just  at  this  time  the  Appellate  Court,  at  San  Francisco, 
had  declared  the  Minerals  Separation  patent  No.  835,120 
invalid.  The  Miami  company  was  therefore  not  in  a 
position  to  sign  a  contract  with  Minerals  Separation — 
the  first  clause  of  which  affirmed  the  validity  of  this 
patent. 

It  was  necessary,  however,  to  determine  more  definitely 
just  what  commercial  advantages,  if  any.  flotation 
presented.  For  that  purpose  a  small  agitation  type  of 
machine  was  built.  Upon  this  purely  experimental 
operation,  the  machine,  although  receiving  its  feed  from 
the  mill,  was  not  a  part  of  Miami  mill  operations,  upon 
which  the  first  infringement  suit,  afterward  withdrawn, 
was  lirought.  The  infringement  was  the  merest  technic- 
ality, but  served  the  purpose  of  getting  the  patent  before 
the   Delaware  court. 

The  process  actually  used  at  Miami,  as  well  as  the 
one  that  I  had  originally  considered  using,  is  so  entire- 
ly different  in  action  from  the  .Minerals  Separation 
process  that  the  officials  of  the  General  Development 
Co.  very  honestly  believed  that  there  was  absolutely  no 
similarity  in  the  process,  nor  had  their  process  or  their 
first  consideration  of  the  subject  of  flotation  any  connec- 
tion whatever  with    Minerals   Separation. 

A  representative  of  Minerals  Separation  had  called 
upon  one  of  the  officers  of  the  General  Development  Co., 
but  would  not  disclose  what  his  prdeess  was.  simply  urging 
that  some  ore  he  sent  him  lor  test.  It  was  only  from 
the  London  address  given  and  the  description  of  the 
gentleman  who  bad  called  that  I  recognized  what  the 
process   was  that  he  had    represented. 


Once  brought  into  the  court  upon  such  a  mere  tech- 
nicality— for  the  purpose  of  obtaining  the  legal  status 
of  the  patents  in  question — the  Miami  Copper  Co.  is 
doing  what  any  defendant  is  obliged  to  do,  without  any 
intention  of  defying  any  patent  or  any  other  law. 

I  am  in  no  way  connected  with  either  the  General 
Development  Co.  or  the  Miami  Copper  Co.,  having 
merely  been  called  in  for  consultation,  yet,  I  feel  con- 
strained to  protest  against  any  interpretation  of  the 
matter  that  might  reflect  upon  the  attitude  of  these 
people.  It.   C.   Canby. 

Waflingford,  Conn.,  Dec.   IS.   1916. 


In  the  Journal  of  Dee.  9,  page  1,017,  it  is  stated  that 
it  has  not  been  possible  hitherto  to  lead-plate  metal  so 
that  the  deposit  will  not  readily  peel  off.  This  is  entirely 
incorrect,  as  no  difficulty  is  experienced  in  lead-plating. 
sheet  iron,  for  instance,  with  a  soft,  dense  and  adherent 
coating. 

Realizing  the  great  value  of  lead-plated  sheet  iron  for 
many  structural  and  other  uses.  I  have  experimented  con- 
siderably along  these  lines.  The  only  difficulty  has  been 
that  the  minute  particles  of  slag  in  the  metal  would  not 
take  the  coating  and  pinholes  would  be  left  which  devel- 
oped rust  spots  on  exposure.  If  it  had  not  been  for  this 
difficulty,  lead-plated  iron  would  have  been  on  the  mar- 
ket a  long  time  ago.  At  the  present  time  it  is  hoped  to  per- 
fect a  method  of  treatment  based  on  playing  a  gas  flame 
over  the  surface  part  of  the  deposit  deep  enough  to  close 
the  pinholes,  hut  not  long  enough  to  heat  the  lead 
through  to  the  iron  and  cause  it  to  melt  off. 

Patents  on  the  deposition  of  solid  lead  coatings  and  on 
the  solid  lead  deposit  as  a  product  are  owned  by  me. 

Asheville,  N  ('..  Dee.  12,  1916.        Anson  G.  Betts. 


e  la>ng,  Faime 

In  regard  to  my  article  on  the  Big  Pine  Consolidated 
mill,  in  the  Journal  of  Dec.  16,  1916,  where  I  brought  up 
the  matter  of  the  theoretical  possibility  of  a  continuous 
counter-current  flow  without  pumps,  it  has  occurred  In 
me  that  I  made  one  mistake. 

I  said  that  the  thick  pulp  would  discharge  from  the 
bottom  of  tank  No.  1  into  the  top  of  tank  No.  2  by  its 
static  head  until  it  had  reached  the  level  of  tank  No.  1. 
This  is  not  true,  since  the  specific  gravity  of  the  pulp 
in  the  pipe  is  much  higher  than  in  the  discharging  tank. 
Eowever,  if  we  discharge  from  the  bottom  of  tank  No.  1  to 
the  bottom  of  tank  No.  2  and  immediately  dilute  with 
fresh  solution  to  the  specific  gravity  of  tank  No.  1,  the 
pulp  in  tank  No.  2  would  rise  bj  its  static  pressure  to 
the  level  of  tank  No.  1  and  the  results  I  claimed  would 
lie  obtained.  In  the  article  T  believe  I  have  called  the 
tank  No.  2  above,  "agitator  No.  1." 

Charles    !1.    Dunning. 

Prescott,  An/..  Dec.  22,  1916 
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The    following    authenl 
experience  by   II.  ('.  Eoover,  was  told  in  the  V 
Times  oi    D&     21,  by  his   friend  George   Bat  i    B 

member  of  the  relief  commission  recentlj   returned  fr 

abroad.     This   alot  .,i    wha1    the 

Belgian    Kiddies  are   suffering,      h    is   oni    oi    thi    - 
appalling  things  of  this  n  hole  terrible  war: 

"Mr.  Boover,  ac panied  bj   Dr.  \\     R.  K 

to  Belgium  during  the  lasl   fev    weeks 

these  children  standing  in  line  in  a  districl  near  Brussels 

waiting  for  their  i !   to  bi    doled  oul   to   them. 

were  all  school  i  hildren,  not  being  miii  h 

I  I  years.     All  of  them  were  happy     the  poor  little  things 
had   their   food   tickets   in   their  hands   and    were    E: 
the  pleasant  prospect  of  getting  something  to 
mothers  and  others  of  the  women  relatives  wi  n 
by  watching  them. 

"Suddenly  Mr.  Hoover  saw  one  of  the  Belgian  wot 
who  are  working  with  the  commission  step  over  to  the 
line  and  drag  a  child  ou1  of  it.  The  child  -•  i 
fought  to  get  back  into  line,  but  the  woman  kindly  hut 
firmly  forced  it  to  one  side.  This  was  Eollowed  bj  other 
women  doing  the  same  thing,  which  was  always  accom- 
panied by  the  screaming  protests  of  the  child. 

"Puzzled  by  these  extraordinary  incidents,  Mr.  Hoover 
went  to  one  of  the  women  workers  and  asked  why  the 
children  were  taken  from  the  line. 

"•They  are  of  normal  weight. '  she  said,  'ami  cat 
have  a  meal  today.  They  must  wait  until  their  weighl 
is  reduced  before  they  may  have  food  this  may  b 
or,  perhaps,  two  or  three  days.  Onlj  those  who  are  under 
weight  and  are  facing  starvation  may  have  food.  There 
i-  so  little  food  that  only  those  who  need  it  most  may 
have  it.' 

"Mr.  Hoover  was  astonished  ani  .  and  asked 

the  woman  if  it  was  possible  thai  the  children  musl  be 
reallv  starving  before  they  could  be  allowed  to  have  a 
meal. 

••  'Yes,  that  is  so,'  she  said,  sadly.    'We  cannol  feed  so 

many   little  mouths  with   so  little.      If  we  had   the   f I 

we  would  give  it  to  them  bul  what  can  we  do?  If 
America  would  only  send  il  to  us  we  would  see  thai  all 
these  little  children  had  al  least  enough  to  keep  them  al 
normal  weight.    As  it  is  now,  we  are  powi  those 

who  do  not  show  starvation   must   stand  aside 

for  the  less  fortunate  ones 

Some   of   the    I  mpanying   subscriptions    for 

Belgian  Kiddies,  Ltd.,  stock  are  very  interesting,  and 
so ire  touching.     Here  are  some  -am 


Your  solieitati  riptions  in  stork  permit 

argument,  and   I  find  the  firs!  idy  declared 

as  1  write  my  check  for  -  I  am  ond  of 

Belgian  hares',  hut  a  kid  is  a  kid  the  world  o\ 
he  ma\   be  white,  b  ack,      !|  '•■  or  Belgian,  and  a  h 
kid  is  loo  awful 

The  lasl  ladi  gineers  will  climb 

i>  the  one  leading  to   Eternity,  and    I   an  I     that 

day    comes,    v.;     will    all    look    back    on 
similar  investn  itisfaction. 


■ 
■ 


■  -   in.'   plea 

ii  lp  a  little  n.  righl  a  nn 

Thi   I-  I 

■ 
each  other  Christmi 

M    on    ha\  in* 
useful  to  i  ii 

Enclosed  please  find  m 

indicated  on  subscription  ^li|>  and   sent    to  mi 

Christmas  stockh  s 
Will  you  also  kindly  send  me  a  hall 
-  with  literature,  that  I  mar  turn  pn 

of  my   friends  can  get   better  returns  on  theii   m 

Ltd..   than   are   likelj 

some  "f   the   «  ildi  al    i ng    ~  ■  ■  ",,  -   the      in    p 

with. 


Beading   in   the   Evenit      /'  iday  of  the 

Kiddies,  Ltd.,  ami  your  connection  with  it.  I 
myself  privileged  to  become  a  stockholder  and  en 
check  lor  io  pay  for  —     shares. 


Em  !-  find   check 

shan-    l'i  £  orporation, 

shares   to   be  in   the  nam.-  of  and   liotli 

0    know   the  wort1: 
judged  from  the  general  upi 


Notii  e  your  announcemenl  in  I 
Journal  and  as  you  ' 

would  be  pleased  ti 

my  check   for 

unable  to  invi 


tor  which  tl  ■ 


I  enclose  herewith 

kiddies  would  lik. 
•  stock  in  tie    R  Ltd. 

I 
in    the    ' 

lid. mi!  that  they  will 
this  o 


'Belgian  Ki.i.h    3,  Ltd., 


For  pa 

1  ill. 

\ , .    \         i 

will    bring  such   chi 
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The  Yukon  Gold  Co.  has  installed,  in  record  time,  two 
all-steel  gold-placer  dredges,  built  by  the  Marion  Steam 
Shovel  Co.,  Marion,  Ohio,  in  accordance  with  plans  fur- 
nished by  the  Yukon  company.  One  of  the  dredges  was 
installed  on  the  north  side  of  Yuba  River,  1 V  mi.  northeast 
of  Marysville  in  Yuba  County,  California,  and  the  other  on 
Coffee  Creek,  a  tributary  of  Trinity  River  above  Carrville 
in  Trinity  County. 

The  construction  work  on  both  dredges  was  handled 
by  the  regular  employees  of  the  Yukon  Gold  Co.  and 
carried  on  in  the  name  of  the  Pacific  Gold  Dredging 
Co..  which  is  the  operating  company  lor  the  Yukon  in 
California.  H.  C.  Perring  was  superintendent  of  con- 
struction of  the  dredge  on  the  Yuba  River,  with  John 
Myers  as  foreman.  II.  ('.  McNaught  superintended  the 
Coffee  Creek  construction,  with  Oscar  Wicks  as  foreman. 


4  months,  18  days:  riveting  bottom  plates  began  June  25 
and  the  dredge   began  digging  Nov.   13. 

The  time  which  elapsed  between  the  placing  of  the 
orders  for  the  hulls  and  machinery  with  the  Marion 
company  and  completion  of  the  dredges  (amounting  to 
9  months  and  20  days  for  the  Yuba  dredge  and  9  months 
and  27  days  for  the  Coffee  Creek  dredge)  was  probably 
the  shortest  on  record  for  steel-hull  dredges. 

All  materials  for  the  Yuba  dredge  were  hauled  14  mi. 
from  a  spur  of  the  Southern  Pacific  R.R.  near  Marysville, 
while  those  for  the  Coffee  Creek  dredge  were  hauled  from 
Redding  over  the  Trinity  Mountains,  a  distance  of  58 
mi.  The  contract  for  the  hauling  of  materials  for  Loth 
dredges  v  as  given  to  Henry  J.  Brandt,  of  Bakersfield,  and 
was  completed  in  less  than  four  months.  He  had  as 
many  as  260  mules  in  harness  on  the  Trinity  Mountain 
road  ai  "lie  time.  The  hull  sections  were  reduced  in 
weight  as  much  as  possible,  and  the  spuds,  digging  ladder 
and  tails-conveyor  frame  were  all  hauled  over  the  moun- 


^\  i  Ljh 


atme^j 


CONSTRUCTION    VIEWS    OF    YUBA    AXD    TRINITY   DREDGES   OF  YUKON   GOLD  CO. 
First  photograph  shows  the  dredge  after  42  days  of  work.     The  second  shows  the  housing  completed  after  an  additional 
40  days  of  work.     The  third  view  is  of  the  completed  dredge,   4   months   and    lu    days   after   starting   work    on   it.      The   last 
view  is  of  the  Trinity  djedge,  completed  in   4  months  IS  days 


0.  C.  Perry  is  resident  manager  at  Oroville  of  the  Pacific 
Gold  Dredging  Co. 

The  dredges  wen-  built  from  the  same  plans  and  are 
dike  except  that  the  digging  ladder  of  the  Yuba  dredge 
is  longer  than  thai  of  the  Trinity.  The  Yuba  was  de- 
signed to  dig  70  ft.  and  the  Trinity  to  dig  60  ft.  below 
tin  surface.  Both  have  steel  hulls  and  buckets  of  9y2- 
cii.lt.  capacity.  They  are  of  very  heavy  construction, 
patterned  after  the  dredges  operated  in  the  Folsom 
district  by  the  Natomas  Co.  of  California.  The  total 
weight  of  each  is  approximately  1.900  tons.  The  Yuba 
dredge  was  erected  in  4  months,  11  days:  riveting  the 
in  plates  began  June  19  and  the  dredge  began 
digging   Oct.   30.      The   Trinity    dredge   was    erected   in 


tains  before  being  assembled  and  were  set  up  and  riveted 
on  the  ground  at  the  construction  camp.  Over  94,000 
rivets  wen1  driven  on  the  Coffee  Creek  construction,  and 
TO, 000  on  the  Yuba  construction. 

The  hulls  of  these  dredges  are  135  ft.  long.  60  ft. 
wide  and  j  1  It.  deep.  The  well-holes  are  77  ft.  long 
by  ~i  ft.  4  in.  wide.  The  digging  ladder  is  124  ft.  4  in. 
long.  9  ft.  4  in.  deep  by  4  ft.  5  in.  wide,  of  plate-girder 
type  of  construction,  as  clearly  shown  in  Fig.  3.  Each 
dredge  is  equipped  with  two  spuds  exactly  alike,  of  the 
box  type.  70  ft.  long  34x54  in.  The  upper  tumblers 
are  of  nickel-chrome  steel,  shrunk  on  the  shaft,  which  is 
of  18-in.  diameter.  The  lower  tumblers  are  of  manganese 
steel  of  tin:  round  type,  pressed  on  the  nickel-steel  shaft. 
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Tin-  buckets,  are  of  two-piece  mai 
the  American   Manganese  Steel  Co     i    I 
Qlinois.     The  bu  :e1   pins  are  of  (i::,   in.  diai 
•-'   it.   3  y2   in.   long.     The  pitch  of  the  buck 
1 1  in.,  the  weigh!  of  each  bucket,  withoul  pin, 

The  tails  convi  ;■.  oi    fran  es  an    L55  ft.  long,  '.   ft.  deep 
and    I    ft.    10   in.  wide,  of  lai  I    type.     Thl 

veyor  bell  -  are  36  in.  « ide  and  31£ 

The  screen     are  i  ;0ld- 

saving   tables   are  arrai 

were   buiH    by   the   Yaha   Consl  ru<  i  ion   <  !o.,  i  a  h   a 
having  two    L2-in.  pumps,  a  pump. 

The  electric  apparatus  is  all  of  the  Gem  ■      I 
the  motors  operating  al    2,200   volts.      Each   - 
motors  of  645-hp.  capacity.     The  main-drive  motor  for 
the  digging  end  of  the  dredge  is  rated  at  300 

The   rated   capai  itj    of  eai  h   dn  1,000  cu.yd. 

per  month. 

:•: 

IDeweIl©pirmieEatts  ©if  Qxvaeeinisflsiiacil 

By  M.  Vi  n 

Tlie  prices  obtained   by   miners   for  molybdenum  and' 
tungsten  ores  since  early  in    1912   is  a  reflection 

demand    for   special   steel   alleys    ill    Which    these   metal-    are 

incorporated.     The   pri E   molybdenite,  which  was   £2 

per  unit  f.o.b.   Cairns,  or  admit    £200  per   ton    foi 

ore  in  March,  191V.  rose  pr i  £550  previo 

July,  1914. 

Since  there  were  but  few  known  deposits  of  valui 
high  prices  obtained  for  the  product  stimulated  prospect- 
ing, and  manv  place-  hitherto  regarded  as  of  aegli 
value  have  received  attention  with  results  most  promising 
for  the  future  production  of  molybd 

Records  of   mineral  won  and   prospecting  work   done. 
regularly  published  in  the  Qu>  >vernment  Mining 

Journal,  conclusively  show  that  production  increased  by 
over  50%   in   1915  compared   with    the   preceding  year. 
The  annual    production   of    North    Queensland    op 
mates,  and  may  this  year  exceed.   150  tons. 

The  mining  district  known  as  the  Ch 
mineral  field  produced  •l|i'in 

molybdenite  output.    Wolfram  township  is  associated  with 
early  exports  of  tungsten  ores,  and  the  surfi 
are  believed  bj  many  to  be  payable  at  coi 
the  tungsten  beii  -  '  with  molybdi  aite  and  metal- 

lic bismuth. 

The  characteristics  of  the  wolfram   district,  which  is 
only   a    small    portion    of   the    Chillagoe    field,    are   well 
known.     The  metals  arc  not  found  to  any  extent  in  d 
lodes  or  fissui     .  but  appear  to  have  been  intruded  through 
faults  in   the   granite  country.     The  pipe-  or 
often  erratic  in  their  course  and  preseni  faults  and  p 
in   a  manner   most    exasperating   to   the   miner.      I 
when  a  pipe  -   leaner  and   un- 

payable.    Minii-  i    on  .well-di 

[odes,   is  unk ra    ben        C       o   a  r   foil  (  -     :      quartz 

5  i  tortuous  in  direi  tion   and    uncertain  in 

\tciit  and  continuation. 

The  richest  por  :I]U<  ;1  ,rW  : 

of  value.     One  or  two         I        shafts  bottom  at   300  to 

•Manager,  Twisp  Syndicate,   Wolfram.  North  Queensland. 


0 

than 
appan 

the  p 

but    the    ii 

tributed.     [ndii  at 

q 

the  field  h\   a  la 

owners  and  mining  accordii  A 

mining  compan}   holding  lar 

in  lati 

in  on ■  two  places  has  abandoned  regular  mining 

encouraged   leasing. 

In  view  of  recent  developments  it   would 
the  position   formerly  held  among  prodt 
Wolfram  Camp  i-  set  iously  chalk  | 

istics  of  the  lodes  from  a  mining  point  of  view,  the 
value-  placed  on  their  holdings  by  present  mine  ov. 

and  tl aerous  labor  situation,  yearly  becoming  i 

.  all  I'oi.nhii  s   problem   to  the 

ilisi  who  would  endeavor  to  create  a  unified  hoi 
The     mere     e 
consist  chiefly  of  the  discovery  of  various  bodii  - 
in  the  Chillagoe  and  Etheridge  district-,  which  on 
pecting,  have  proved  to  be  real     -  ining 

payable  and  in  some  cases  high-grade  molybdenite,  • 
iated  with  wolfram  and  bismi  I 
ally    i>    receiving   considerable   advertising    la 
and  on  paper  apparently  presents  L.''>"d   prospects  for  a 
stock  company.     Many  claim 
up  on  adjoining  land,  and   in  the  event  of  a 

E  the  main  property  the  holdi 

would  prob 

Be  ilo-  as  it  ma\ ,  t 

urnal   reported    in   the  J 

de  in 
kiim  alone,  valni 
16,000. 

are  othi  r  Ijoining 

which   promise  equall;  « 

numb 

the  quartz  body,   from 
payable  ore  witho 

ular  metals 

fall  ; 

I      ■ 
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mine  for  months,  obtaining  a  subsistence  of  20  to  30 
shillings  weekly,  in  the  hopes,  often  realized,  of  making  a 
"strike."  The  same  man.  discouraged  by  lark  of  success, 
may  take  to  day  labor  in  a  payable  mine  and  obtain  a 
remuneration  of  from  i'l  to  £6  weekly  for  an  actual  work- 
ing week  of  41%  hours,  thanks  to  the  strong  Australian 
Workers  Union.  Such  are  some  of  the  encouragements 
offered  to  capital  to  develop  properties  which  otherwise 
will  be  only  scratched  by  the  independent  miner  and 
abandoned  when  the  shaft  begins  to  deepen  and  costs 
increase. 

It  is  expected  that  the  newly  formed  Australian  Metal 
Exchange  will  take  hold  of  these  and  other  metals  when 
the  Imperial  Requisition  is  lifted  and  a  regular  quotation 
will  then  replace  the  present  competitive  bidding. 

Some  accounts  and  samples  of  molybdenite  ore  from 
the  Western  States  of  America  have  been  received  on 
this  held,  and  an  American  enterprise  which  had  intended 
operating  in  North  Queensland  has  diverted  its  interest 
to  the  new  fields  nearer  home,  where  it  is  stated  labor 
is  more  efficient  and  a  fair  day's  work  is  still  obtained 
for  a  fair  day's  pay.  The  delay  and  difficulty  attending 
successful  treatment  is  said  to  be  retarding  actual  pro- 
duction in  those  parts,  but  the  deposits  are  evidently 
to  be  reckoned  with  in  the  near  future  of  the  molybdenite 
market. 

The  successful  treatment,  of  molybdenite  involves  an 
oil-flotation  process,  and  although  efforts  have  recently 
been  made  along  progressive  lines,  much  remains  to  be 
done  before  good  recovery  can  be  commercially  made.  It 
is  believed,  however,  that  a  little  careful  experimenting 
will   completely  solve  the  problem. 

Tlhe  IBrittlslh  Co-jpipes5  fR.esiK'flC&aoinjs 

The  following  order  [Serial  C,  3011]  was  issued  by  the 
Ministry  of  Munitions  of  War,  dated  Dec.  8: 

The  Minister  of  Munitions  in  exercise  of  the  powers 
conferred  upon  him  by  the  Defence  of  the  Realm  (Con- 
solidation) Act,  lit  14.  the  Defence  of  the  Realm  (Amend- 
ment* No  2  Act,  L915,  the  Defence  of  the  Realm  (Con- 
solidation) Regulations,  1914,  the  Munitions  of  War  Acts, 
1915  and  1916,  and  all  other  powers  thereunto  enabling 
him  hereby  orders  as  follows: 

(1  )  No  person  shall  as  from  the  date  hereof  buy,  sell 
or.  except  for  the  purpose  of  carrying  out  a  contract  in 
writing  existing  prior  to  such  date,  enter  into  any  transac- 
tion or  negotiation  in  relation  to  the  sale  or  purchase  of 
copper  of  any  class  whether  wrought  or  unwrought  situ- 
ated outside  the  United  Kingdom  unless  such  person  i- 
authorized  by  a  special  permit  from  the  Minister  of  Muni- 
tions to  purchase  or  sell  the  same.  All  application-  for 
Special  Permits  shall  be  made  to  the  Director  of  Mate- 
rials, Armament  Buildings.  Whitehall  Place.  London, 
S.  W.,  and  marked  "Copper  Permit"'  and  all  persons  to 
whom  such  permits  are  granted  shall  observe  and  perform 
all  the  conditions  subject  to  which  such  permits  may  be 
granted. 

(2)  All  persons  shall,  except  as  below  mentioned,  not 
latei- than  the  Pith  daj  of  December,  1916,  send  in  to  the 
Director  of  Materials,  Armament  Buildings,  Whitehall 
Place,  London,  S.  W.,  returns  of:  (a)  All  unwrought 
copper  at  the  date  hereof  held  by  them  in  stock  or  other- 
wise under  their  control ;  I'm  All  unwroughl  copper  due 
at  the  date  hereof  for  future  delivery  to  them;    (c)    All 


contracts  existing  at  the  date  hereof  for  the  sale  to  or 
purchase  by  them  of  unwrought  copper. 

Notwithstanding  the  above  no  return  is  required  from 
(1)  any  manufacturer  or  smelter  of  stock  in  hand  or  due 
for  future  delivery  for  the  sole  purpose  of  manufacture 
or  smelting  at  his  works;  (2)  any  person  whose  total 
stock  in  hand  and  due  for  future  delivery  does  not  ex- 
ceed two  tons. 

By  a  further  Order  of  the  same  date  |  Serial  C,  3012] 
the  Minister  of  Munitions  gives  notice:  (1)  That  in  ex- 
ercise of  the  powers  conferred  upon  him  by  the  Defence  of 
the  Realm  (Consolidation)  Act,  1914,  the  Defence  of  the 
Realm  (Amendment)  No.  2  Act,  1915.  the  Defence  of  the 
Realm  (Consolidation)  Regulations,  1914,  and  all  other 
powers  thereunto  enabling  him  he  hereby  prohibits  as 
from  the  date  of  this  Order  the  use  of  copper  whether 
wrought  or  unwrought  in  any  kind  of  manufacture  ex- 
cept for  the  purposes  of  a  contract  or  order  for  the  time 
being  in  existence  certified  to  be  within  Classes  "A"  or 
"B"  of  circular  L.  33  as  to  control  of  output  issued  by 
the  Minister  of  Munitions  on  March,  31,  L916.  (2)  That 
the  Order  of  the  Minister  of  Munitions  on  November  G, 
1916,  relating  to  the  manufacture  of  copper  wire  and 
cable  containing  copper  is  hereby  camelled. 

All  applications  in  reference  to  this  Order  should  be 
addressed  to:  The  Ministry  of  Munitions  of  War,  Priority 
Branch,   1  Caxton  Street,  Westminster,  London,  S.  W. 

The  .Ministry  of  Munitions  announced  that  they  had 
appointed  Cecil  Budd,  of  Vivian  Younger  &  Co.,  London, 
and  R.  M.  Pucker,  of  Henry  Rodgers,  Sons  &  Co.,  Lon- 
don, as  a  committee  to  advise  the  Ministry  on  the  pur- 
chase and  distribution  of  copper.  Mr.  Budd  is  chairman 
of  directors  of  the  London  Metal  Exchange,  and  Mr. 
Rucker  is  chairman  of  the  Metal  Exchange.  Mr.  Stroud, 
of  Charles  Tennant  &  Co.,  will  act  as  secretary  to  the 
committee. 

Maimes'Sils  of  Freimclnv.  Ii»dl©<=Grn\a!n\^ 

A  recent  review  of  French  Indo-China,  by  Lawrence  P. 
Briggs,  United  States  Counsul  at  Saigon,  published  as 
a  supplement  to  Commerce  Reports,  of  the  Department 
of  Commerce,  at  Washington,  points  out  how  much  the 
zinc  industry  has  profited  by  the  war.  After  the  dull- 
ness of  the  last  few  months  of  1914,  the  price  of  zinc 
rose  to  several  times  its  former  figures,  and  the  industry 
developed  as  fast  as  possible  under  the  limitations  of 
lack  of  machinery  and  of  European  supervisors.  Ship- 
ments of  zinc  last  \cai  totaled  33,335  tons,  of  which 
1  ;.!•(»:;  ions  went  to  France,  7,825  tons  to  Baltimore  and 
Galveston  ami  7,602  tons  to  Japan.  In  1911  the  exports 
amounted  to  only  19,562  tons.  In  the  first  half  of  1916 
zinc  exports    from    Haifong  amounted   to    19,699   Ions. 

Tonkin  also  exports  tin.  tungsten  and  antimony.  Ship- 
ments of  tin  and  tungsten  ore  or  wolfram,  amounted  to 
391  tons  in  1915,  against  21  <i  tons  in  1914.  The  cus- 
toms figures  show  that  101  tons  of  ore  were  exported 
during  the  first  seven  months  of  1916,  but  it  is  doubtful 
if  these  figures  are  exact.  The  ores  are  sent  only  to 
Frame. 

Exports  of  antimony  ore,  which  also  goes  to  France, 
amounted  to  833  tons  in  191  I.  630  tons  in  1915  and  IMS 
nil-  during  the  first  seven  months  of  1!>16.  A  plant  for 
the  reduction  of  antimony  ore  is  in  course  of  construction 
near  Haifong. 
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Tlhe  Posil 


of  flhe  Metal: 


The  change  thai  occurred  in  lb  I  the  metal 

markets  in  December  was  proi aced  and  without  doubl 

indicates  the  turn  of  a  tide,  jusj  as  did  the  change  lasl 

'Slay.    Indeed  there  was  a  g I  deal  of  similarity  in  the 

events.    The  momentous  news  of  Dec.  12  was  simply  con 
tributory  to  hastening  what  was  already  developing. 

Thus,  in  spelter  we  had  thi  advance  in  1915 

when  the  price  rose  to  about  25c.  followed  by  a  decline 
to  about  10c.  Late  in  the  year  began  a  secondary  ad- 
vance which  in  the  spring  of  1916  culminated  ai  about 

18c.  followed  by  a  decline  to  al I   8c.     In   the  fall  of 

19K)  began  the  third  advance,  which  culminated  al  about 
13c.     Each  of  these  major  upward  movements  wa 
powerful  than  the  one  preceding. 

The  third  advance  attained   it-  climax  .it   the  end  of 
November.    On  Dec.  1  speculators  attempting  to  liquidate 
found  that  there  were  few  buyers,  and  they  began  it 
diately  to  offer  at  concessions  in  order  to  sell,  small  pro- 
ducers joining  in  the  movement.    The  big  producers  si I 

aloof;  not  being  sure  that  it  was  anything  bul  a  temporary 
recession  that  had  started  and   recognizing  that  any  ag- 
gressive offerings  0n  their  part  would  simply 
the  decline.    The  latter  was  well  under  way  and  important 
interests  had  become  definitely  bearish  before  'ho  German 

peace  proposal  came.     The  disturb) pro, lured   by  the 

latter  simply  carried  on  in  spelter  what  had  already  he- 
gun. 

In  lead  the  situation  was  different.     The   position  of 
this  metal  had  become  quite  tight.     Producers  in  gi 
had  hooked  their  expecti  o  February. 

market  had  passed  largeh  into  the  hands  of  speculators, 
who  were  promoting  the  advance  on  small  transactions, 
1he  principal  producer  resisting  as  best  it  could,  adher- 
ing to  it-  declared  policy  of  keeping  the  price  for  lead 
within  bounds,  ou1  of  n  gard  Eor  the  broadi  i 
Thus,  we  had  the  A.  S.  &    R.   C  I  !  '»<  .  while 

the  outside  markel  was  much  higher.    This  was  a  repeti- 
tion of  the  experience  of  lasl  March,  bul 
be    briefer    and    less    pronounced.      Load    moment 
touched  8c.  in  the  outside  market  jusl  before  Dec.  12.     It 
is  uncertain  whether  the  wavering  preceded  or  coincided 
with    that    date      Anyway, 

veloped  then  put  an  immediate  end  to  the  speculation  in 
lead,   and   the   premium    in    the  outside    mark' 
almosl    overnight.     Prompt   lead    which    piv. 
been  so  scan  e  turnei  ailable  and  the 

situation    became    eas    r.      Hi  rever,    the    steadying    in- 
fluence of  the  principal   producer  exhibited   itself   in   this 
juncture,  jusl  as  it  had  in  retarding  an 
vance. 

As  for  copper,  the  boom  culminated  di 
18,  which  dat 
After   that    thi 

very  smal  situation  was  sui  h  thai 

produced  a   further  advance 
prompl  >  opper  it  was  appai 


lllllr 

ii  Vet.    till-    -III  unlv 

l1    the    pro.!  .,,|,|    further    ahead    and    the 

level  i  as  a  little  highi  r.     Thi 

"etc      I |d      to      .  I 

it  some  i  on 
With  the  news  of  Dec.  12  and  the  immediate  collapse 

in   the  -tuck   market,  tl pp,i    i,  |    in,.., I  and 

ienced  a  Borl  oi  paralysis,  bul 
people  were  minded  to  sell  copper.     [1  -  how 

the  pronouj  •.  of  prompt  ami  early  copper  inl- 

ine,! al  ean  ■'.      Deali  •-    who    had    i 

oiler    acquired    million-    of    pound-    almosl 

When,,-  did  it  come?     Why.  from  con- er-  who  made 

up    their    minds    that    they    were    i  I    all 

for  which  they   had  contrai  ted     perhaps 

and  deemed   it   wise  to  take  a   profit   while  thi 

good.    Of  course,  the  premium-  practical!)  vanished  then 

and  the  whole  markel  declined. 

There  had  bi  bad  not 

covered    their   first-quarter    requirements   ate 

prfci  .    decided     w 

opportunity 
middle  of  December  and  some  ••!  them  |   ough 

other-  continued  to  wait.  Tin-  im 
to  be  of  greal  value  in  checking  a 
have  hen  disorderly  if  there  had  been  no 

mber  situatii 
that  of  May-July, 
manifestly 

have  -  '  production  to  thi  1911 

ai,, I  their  contri 
-lay   sold.     On  t 

the  first  half  of   191"    i-  nothing  I 
the    markel    adva 
probably  w  hat  tl 

marki 

small  extent  to  which   I 

sold,  i.e.  to  whi,  h 

than 

er  will  doubl 
likeh 

I 
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The  stories  that  Mr.  Hoover  and  his  associates  tell  of 
the  condition  of  the  children  of  Belgium  are  heart-rend- 
ing. Hoover  has  given  up  two  years  of  his  time — and  as  we 
nil  know  his  is  very  valuable  time — to  the  amelioration  of 
their  suffering.  What  pains  Hoover  a  good  deal  is  mani- 
festly that  his  countrymen  have  not  backed  him  up  as 
they  should  have  done.  It  is  not  too  late  for  them  to 
make  good. 

We  appeal  to  mining  engineers  and  to  mining  men 
generally  to  come  forward  and  lead  the  way.  It 
is  up  to  them  especially,  for  Hoover  is  a  mining  engi- 
neer— a  California  mining  engineer — whose  achievements 
have  glorified  the  profession.  They  have  got  to  make 
good.  Never  mind  formalities,  subscription  blanks,  etc. 
Simply  send  a  check  to  Herbert  C.  Hoover,  120  Broad- 
way, New  York,  with  a  note  that  it  is  for  the  Belgian 
children. 

The  mining  industry  has  profited  from  the  war  as 
much  as  any  other,  probably  more  than  most,  for  the 
steel,  copper,  zinc  and  lead  mining  companies  have  no- 
toriously paid  large  dividends.  Mining  engineers  have 
participated  in  them.     Let  them  now  be  generous. 

SmmsdlE  Mnira© 

A  correspondent,  evidently  the  developer  of  a  small 
mine,  writes  us  as  follows : 

There  is  a  stage  in  the  mining  industry  and  a  necessary 
one;  namely,  after  the  discovery  of  mineral-bearing  ground, 
the  getting  it  in  shape  to  be  worth  while  to  bring  to  the  at- 
tention of  capitalists.  People  like  us  would  like  to  know  what 
to  do  to  put  our  properties  in  shape  for  engineering  exami- 
nation. 

This  letter  might  be  answered  in  several  ways  and  if 
referred  to  half  a  dozen  authorities  would  probably  bring 
forth  as  many  different  replies,  several  of  which  might 
contain  suggestions  of  value  to  the  writer  of  the  letter. 
Not  knowing  the  worldly  circumstances  of  "people  like 
us,''  not  knowing  the  character  of  the  deposit  the  writer 
had  in  mind  and  not  knowing  exactly  what  he  would  pro- 
pose to  do  with  the  "attention  of  capitalists"  when  ob- 
tained, the  reply  must  assume  certain  premises. 

Presuming  that  "people  like  us"  are  prospectors  with 
plenty  of  vitality  but  with  little  capital,  with  plenty  of 
good  common  sense  but  with  few  strong  financial  friends ; 
presuming  that  the  deposit  is  a  vein  or  an  outcrop  of  low- 
grade  precious  or  base  metal,  and  presuming  that  the 
capitalist  is  to  be  asked  to  become  the  financial  partner 
or  sole  owner  of  the  property,  an  answer  may  be  attempted, 
but  even  with  these  comparatively  simple  conditions  it 
will  be  unsatisfactory ;  for  there  are  no  two  prospects  that 
are  just  alike,  there  are  no  fixed  rules  or  methods  of  pro- 
cedure to  lie  adopted,  and  circumstances  will  often  point 
to  the  most  logical  course  to  pursue. 

The  prospector  who  finds  a  cropping  containing  ore 
sufficiently  rich  and  of  such  size  as  to  warrant  shipping 
from  grass  roots  needs  to  look  for  neither  friends  nor 
capitalists.  Such  a  fortunate  individual  might  more  ap- 
propriated ask  how  to  protect  himself  against  friends 
and  capitalists,  for  under  such  circumstnaces  they  will  he 
more  likely  to  search  for  him  than  to  be  searched  for. 

There  are  several  ways  of  securing  money  on  the  sup- 
position that  it  is  to  be  spent  in  the  making  of  a  mine; 
some  of  the  ways  are  as  crooked  as  a  worm  fence.     There 


are  as  many  ways  of  selling  a  hole  in  the  ground — ways 
that  will  not  stand  close  inspection,  notwithstanding  the 
fact  that  they  are  often  used  and  often  succeed ;  but  the 
capitalist  of  today  whom  our  friend  wishes  to  interest 
is  one  who  must  be  shown  before  he  makes  an  investment. 
We  presume  that  our  correspondent  is  neither  the  lucky 
one  who  has  found  a  cropping  of  ore  that  may  be  shipped 
to  the  reduction  works  just  as  broken  nor  the  dishonest 
one  trying  to  sell  a  hole  in  the  ground,  but  a  legitimate 
searcher  for  ore  who  has  found  that  which  he  believes  will 
lead  to  something  of  importance. 

Our  first  suggestion  to  one  who  has  found  such  a  de- 
posit is  to  let  it  alone  unless  he  has  the  courage  of  his 
convictions,  unless  he  is  willing  to  put  in  his  own  time 
on  it  and  is  willing  to  sweat  blood  in  demonstrating  that 
it  is  worth  development.  Unless  he  is  willing  to  do  this, 
and  does  do  it,  he  had  better  not  waste  time  setting  his 
stakes,  for  the  prospector  of  today  is  up  against  it  unless 
he  has  something  of  real  interest  to  show.  In  earlier 
days,  when  rich  finds  were  more  frequent,  neighboring 
claims  with  small  exposures  and  little  work  done  could 
often- be  sold  or  financed  upon  the  strength  of  adjoining 
property :  but  conditions  have  changed,  and  the  finds  of 
the  prospector  of  today  are  often  far  from  any  rich  neigh- 
bor, where  they  must  stand  entirely  upon  their  own  merits, 
and  without  some  commercial  ore  in  sight  or  excellent  in- 
dications of  finding  it,  they  will  not  be  eagerly  taken  up. 

Having  found  something  that  is  worth  good  hard  work, 
our  suggestion  is  to  start  that  work  at  once  at  the  most 
promising  point  where  conditions  permit  and  stick  at  it 
until  it  is  impossible  to  go  farther  with  the  means  at 
hand.  Do  not  attempt  to  stake  the  whole  country  or  cover 
the  whole  district,  if  a  new  one,  with  your  claims.  If  you 
June  been  the  first  on  the  ground  and  have  taken  the 
best,  leave  some  for  the  other  fellow;  let  him  have  some- 
thing to  work  on.  If  he  strikes  pay  he  won't  hurt  you, 
and  his  finding  ore  under  a  less  favorably  disposed  sur- 
face may  even  help  you.  A  large  number  of  claims,  if 
honestly  held,  means  scattered  and  ineffective  work,  while 
a  small  number  well  located  permits  of  the  assessment 
work  being  concentrated  at  one  or  two  points  and  the 
effective  accomplishment  of  results. 

If  your  circumstances  permit,  do  not  stop  when  the 
annual  assessment  work  is  done,  but  keep  digging  as 
long  as  you  can  and  then  put  in  another  round  just  for 
luck;  don't  stop  until  you  have  ore  in  the  bottom  or  ore 
in  face.  No  matter  how  hopeful  you  may  be,  no  matter 
how  much  interest  you  are  ready  to  give  up,  a  barren  or 
hungry  face  will  attract  little  attention.  Scattered  work 
over  a  large  number  of  prospects  makes  a  bad  impression. 
It  appears  as  though  you  had  looked  about  everywhere  for 
an  oreshoot  and  had  failed  to  find  it.  One  shaft  with 
something  in  the  bottom  is  worth  a  dozen  holes  in  leached 
vein  matter. 

If  you  find  something  on  the  surface  or  underground, 
stick  to  it  no  matter  where  it  leads  or  how  crooked  a  hole 
it  makes;  follow  the  high-grade  streak  wherever  it  leads. 
Remember  that  you  are  prospecting — not  mining.  Your 
business  is  not  to  open  the  ground  for  economical  mining, 
but  to  make  the  most  extensive  opening  possible  upon  ore. 

Let  your  capitalist-  sink  the  vertical  working  shaft 
or  run  the  long  crosscut  to  reach  your  ore  at  greater  depth. 
Many  a  good  prospect  lies  idle  today,  not  for  lack  of  work 
done,  but  because  the  work  was  wasted  on  excavations 
that  never  reached  the  oreshoot. 


December  30,  1916 
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Having  do  roesl  work,  ;ill  that  you  could  af- 

ford to  .lo.  and  having  found  nothing  bul  i  still 

deeper  belief  in  the  merits  of  your  find,  we  ai 
for  a  method  of  securing  capital.    <>n  the  othi  i   liand,  if 
you  have  found  commi  and  i  on1  inui    b      nd  it 

as  you  sink  or  drive,  the  cham  ea  are  thai  you  will  tiol  have 
tn  seek  capital ;  a   real   find  advertises  i\ 
or  later  i       i  -  outs  Erom  the  many  substantial 

mining  i  i  ierating  all  >  aited  States 

will  n 

Should  the  scoul    uo1   appear,  because  of  youi 
tion,  he  or  his  employei     i  reached  by  means  o 

addresses  published  in  the  profes  torj    in  the 

Engineering  and  Minim/  Journal.    Write  a  plain  stfi 
forward  letter  telling  what  you  have  found.     Do  doI 
aggerate  :  stick  to  facts,  and  1  done,    [f  the  firs! 

one  turns  you  down,  try  again.    If  you   ha\c  something 
that  is  worth  while  and  you  are  a  Mr  to  tell  whal 
you  will  find  someone  who  will  be  interested. 


Cananea    is    probably    the    mosi    prospi  op'  in 

Mexico  today.     There  are  more  people  in  this  con 
than  ever  before,  and  many  who  have  jobs  are 
others  who  have  found  no  other  means  of  keeping  from 
starving.    The  Cananea  Consolidated  Copper  Co.  is  run- 
ning full   blast  and   is  employing   more   Mexicans 
ever  in   its   history.      Instead   ol    paying  them   in   paper 
i  urrency  worth  about   lc.  on  the  dollar,  this  company  rs 
paying  its  employees  in  coin,  and  there  is  more  satisfaction 
and   prosperity    for    Mexicans    in   this    Americo  M 
community   than    in    any    other    part    of    their    country. 
Many  other  places  would  be  sharing  in  this  unbounded 
prosperity    if    Mexico's    house    were    in    order.      Thi 
much  talk  of  late  that  the  foreigner  will   no  long 
permitted  to  exploit  Mi                              [f  the  f 
does  not  supply  the  rnonej    required  Eor  developing   I 
enterprises,  who  will?    Mexici                   3ucked  drj 
bandits,   politicians   and   generals,   and   such    capil 
the  most  part  dare-  nol    return.     The   rank  and   I 
the  Mexicans  will  yet  learn  that  the  Gringo  is  thi 
Eriend,   and    before  long  they   will    be   courting   him    to 
come  back  and  bring  his  regular  paydays  ;1]],i  L, i  • 

After  standing  trial  twice  for  using  the  mails  to  de- 
fraud, Albert  W.   Freeman,  promoter  of  the   Hawtl 

silver-  and   iron-minm. 

federal  Judge  Augustus   N".   Sand   on    Dec.  20  and  was 

lined    $3,1 Freeman    was    first   convicted    in    March. 

1912,  with  ■'      an  Hawthorne  and  Dr.  William  G.  Mor- 
ton, for  using  the  mails  in  the  sale  of  the  mining 
Hawthorne  and   .Morton    sei  '    in    the    Atlanta 

prison,     but     Freeman,     who     was     sentenced     to 

years,  took  an  appeal  and  won  it.     "]   onlj    in  

si  in,  in    .  '   said   Judge   Han 

consent  ause  after  yi 

and  two  trials  have  been  held,  a  jury  r 
vict.     I  do  not.  howi  this  senten 

punishment.  Mr.   Freeman,  for  what  you  have  done 
these  indictments    there  is   clear   proof   that 
tions   were   made   to   the    public   which    pur,!     - 
stocks  that  the  money  would  go  into  the  propertu  - 
no  commissions  would  he  paid,  as  would  ha\ 


W'.ill 

I    think    that    uni 

: 

and  hand'd   the  i  I  I 

A    new    in!,, 

tion.   winch,   ii-   admit 

fun  i 

inclined,    hut    in, 

I  ' 

Drinkwater"  instructing  him  t II  1,000 

tinental  Porcupine,"  a  purel; 

sale  •  effected,  and  otl 

stock  followed  during  which  the  price  steadilj  i 

ca another  call  from  Dr.  Drinkv  tl 

had   bought   thi  irding  to  insl 

The  broker  insisted  that  tin'  order  was  a  sellii 

:ent  grow  i'  and   in- 

sisting on  having  die  stock,  which  in  the  meantimi 
been  bid  up  w  man  had  b 

,  i.iii  1  \  impressed  n  ith  I  the  situation  and 

the  fact  that   he  was  up 
dollars,  all   transactiot  I 

the  stock  removed  from  the  list  and  the  victim  informed 
that  he  was  a  duly  initiated  member  and  cautioned  aboul 
doing  business  with  unknown  • 

.1.  Parke  Cham  u 
who  is   intensely   interested   in   ti  i  of  the  men 

that    work   under   his   dire,  tion    and    wl 
with  his  right  hand  a  lot   of  things  that  hi-    efl 
When  Mr.  Channing  n 
iron  mining  in  M  town  in  norl 

-an  was  named   for  him.  an  honor  in  which  hi 
always  felt  a  proper  and  pardonable  prid  irally 

:n  the  town.     II 
this  !  Channing  a  < lub- 

house.     Spi  aking  ol   tl  is,  I 
hton,  Mich.,  mak 
i     inning,  a  junction  point, 

';       ' 
1 
[ay  a  man  of  proi 

'  I 

his   J 

mines.     II 
look  ■ 

• 

■  'rally,  for  him.  In 

n  a  monun  ■ 

I 

I 

old 
town  of  their  ori.'in  or  I 
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Personals 

I , l 

Will  L.  Clark  was  in  New  Y'ork  for  a  short 
visit. 

J.  T.  Young  has  removed  tn  Stoddard  Ariz., 
from   Metcalf 

John  Gross  is  at  Georgetown,  Colo.,  on  profes- 
sional business. 

E  W  Westervelt  has  chanced  his  address  from 
Ludwig.  Nev.,  to  1545  St.  Paid  St.,  Rochester, 
N.   Y. 

F  C  Schrader.  of  the  Geological  Survey,  has 
returned  from  geological  work  in  Nevada  and 
New   Mexico. 

Arthur  P.  Watt,  metallurgist  for  the  St.  Louis 
Smelting  and  Refining  Co.,  at  Saint  Francois,  Mo., 
is  in  New  York. 

E  W  McMurray  has  been  retained  as  general 
superintendent  of  the  Rambler  property,  at  New- 
Albany.    Wyoming. 

Dorchester  Mapes  has  been  appointed  general 
manager  for  the  Rambler  Copper  and  Platinum 
Co.,    New   Albany.    Wyoming. 

J  L.  Mauch  formerly  with  Repath  &  Mac 
Gregor,  Douglas.  Ariz.,  as  chief  draftsman,  has 
been    in    New    York    recently. 

E  J  Wallis  will  become  manager  of  the  Pacific 
Coast  district  of  the  Western  Electric  Co.,  with 
headquarters  at  San  Francisco. 

William  Spence  Black  has  been  placed  in  charge 
of  the  Ajax  mine.  Victor.  Colo.,  which  has  been 
taken  over   by   the    Carolina    Co. 

Julius  Thielman,  president  of  the  Rambler  Cop- 
per and  Platinum  Co..  has  retired  from  the  ac- 
tiye   management    of   the    company. 

C  A.  Filteau  has  resigned  as  manager  of  the 
St  Lawrence  Talc  Co  to  take  the  management 
of'  the  National   Mines.   Ltd.,   Cobalt.   Ont. 

Dr  H.  M.  Payne  has  returned  from  a  busi- 
ness trip  to  the  Pacific  Coast  and  expects  to 
be  in   New   Y'ork   until    the    middle  of   January. 

R  W.  Pack,  of  the  Geological  Survey,  has 
returned  to  Washington  after  an  extensive  study 
of  the  geology  of  the  oil  fields  of  California.  . 
A.  T.  Drysdale  has  been  appointed  superin- 
tendent of  the  Birmingham.  Ala.,  plant  of  the 
United  States  Cast-iron  Pipe  and  Foundry  Co. 
A  E.  Wells,  who  was  in  New  York  before  the 
holidays,  has  returned  to  Salt  Lake  City,  where 
he  wi'll  take  charge  of  the  Bureau  of  Mines 
Station. 

D.  M.  Liddell.  consulting  engineer  for  Merrill 
Lynch  &  Co.,  of  Wall  St.,  will  leave  for  the 
middle  west  New  Y'ear's  day  on  a  short  pro- 
fessional  trip. 

James  H.  Spencer,  of  Spencer  &  Waters,  San- 
tiaco  Chile  is  in  New  Y'ork  for  a  stay  of  about 
two  months  His  address  will  he  in  care  of 
Remington-U.   M.   C.   Co.,  Woolworth  Building. 

George  B.  Burterworth  sailed  on  Wednesday. 
Dec  27  from  New  Y'ork  for  Venezuela,  where  he 
will  undertake  the  management  of  the  South 
American  Copper  Syndicate,  operating  at  Aroa. 
Howland  Bancroft  has  returned  to  the  United 
States  after  an  extended  absence  in  Bolivia  and 
Chile  He  will  be  at  the  Engineers'  Club.  New 
York,  during  January,  after  which  he  will  return 
to   Denver. 

George  F.  Kunz  addressed  a  meeting  of  the 
American  Association  for  the  Advancement  of 
Science  at  New  York.  Dec  26,  at  the  School  ot 
Mines,  Columbia  University,  on  the  subject  of 
"Preparedness." 

E  H  Webb  has  resigned  as  superintendent  for 
the  Pittsburgh  Crucible  Steel  Co.,  and  under- 
took his  new  duties  as  superintendent  of  the 
Virginia  Iron,  Coal  and  Coke  Co.'s  blast  fur- 
naces,   at    Roanoke,    Va.,   on    Dec.    15. 

Dr.  George  H.  Ashley,  a  geologist  in  the  service 
of  the  U.  S.  Geological  Survey,  has  been  granted  a 
leave  of  absence  to  occunv  the  .hair  of  geology 
in  Vanderbilt  University  at  Nashville,  Jenn.. 
during  the  absence  of  Prof.  L.  C.  Glenn. 
Professor  Glenn  is  engaged  in  private  work  hut 
has  not  resigned  his  position  at  Vanderbilt.  which 
he  may  resume  next   year. 


Dec  16  1916  Mr.  Mitchell  was  born  in  Corn- 
wall England,  in  1856,  had  considerable  experi- 
ence'in  diamond  mining  in  South  Africa  but  has 
been  in  America  for  the  last  35  years.  His  most 
notable  positions  were:  Superintendent  ot  the 
Dolores  mine.  Chihuahua.  .Mexico,  and  superin- 
tendent of  "Alaska  Gold."  then  known  as  the 
Alaska  Persevcrence  The  latter  mine  was  de- 
veloped bv  Mr.  Mitchell,  who  erected  the  1  erse- 
verence  mill  and  profitably  treated  the  ores  tor 
several  years.  Mr.  Mitchell  is  survived  by  a 
wife  and  sou,  a  brother  in  Rhodesia  and  DJ  two 
sisters. 


Societies 


Th 


Utah 
Utah 


Obituary 


Williard  Gray.  M.  P.  for  London  since  1915, 
when  he  was  elected  by  acclamation  following  the 
death  of  Major  Beattie.  died  at  London.  Ont..  Dec. 
12  1916,  following  a  long  illness  from  Bright  s 
disease  He  was  54  years  of  age.  He  was  born 
in  Newcastle.  Out.  He  had  held  many  offices  of 
trust  in  the  conservative  party  in  London,  and 
had  a  reputation  as  a  most  successful  worker 
He  leaves  a  wife  and  one  son  Mr  Gray  was 
president  of  the  Dominion  Oil  Co.,  president  of 
the  Maple  Leaf  Oil  Co.,  of  Coalinga,  Calil  .  and 
was  connected  with   a   number  ol    other   concerns. 

John  Roberts  Mitchell,  a  mining  engineer  well 
known  and  highly  respected  throughout  the  West, 
was  'attacked  bv  heart  disease  while  examining 
mining  property  in  Arizona,  and  just  lived  to 
reach   his  home   in   Denver,   where    he   expired   on 


Northwest  Mining  Association  will  hold  its  con- 
„.i„„  i„  Spokane.  Wash.,  on  Feb.  19  to  2a.  191i. 
be   an    important    event    for   the   mining 
lie    Northwest,    many    coming    from    the 
Northwestern    States    and    from    British    Columbia 
and    Alaska. 

The  Faraday  Society—At  the  80th  meeting  of 
the  Faradav  Society  held  in  London  on  Nov.  8, 
1916  the  general  subject  of  refractory  materials 
was  considered.  Dr.  J.  W.  Mellor  spoke  on  the 
subject  of  "The  Texture  of  Firebricks."  Prof. 
W  G  Fearnsides  on  "The  Application  of  Petro- 
graphic  Methods  to  the  Study  of  Refractory  Mate- 
rials "  Dr  P.  G.  H.  Boswell  read  a  paper  on 
"Refractory  Sands."  Several  otHer  papers  rela- 
tive to  the  subject  were  read  also. 

The  Colorado  Metal  Mining  Association  will 
hold  its  annual  meeting  at  Denver.  Jan.  9.  10 
11  and  12  1917  At  that  time  a  meeting  of 
the  tungsten  producers  of  the  United  States  will 
be  called  for  the  purpose  of  formulating  a  definite 
plan  for  concerted  action  in  all  matters  affecting 
the  industry,  and  particularly  to  unite  in  an 
effort  to  secure  as  early  as  possible  favorable 
action  on  the  part  of  the  proposed  tariff  com- 
mission in  behalf  of  a  duty  on  tungsten  ores 
and   its   products. 

American  Institute  of  Mining  Engineers 
Section,  held  their  annual  meeting  at  the 
Hotel,  Salt  Lake  City.  The  officers  elected  for 
the  ensuing  year  were:  Chairman,  C.  W  Whitby  . 
vice-chairman.  William  Wraith,  and  secretary- 
treasurer,  Ernest  Gayford.  Papers  by  J  M.  <  al- 
low entitled  "Notes  on  Flotation.  1910.  and  h\ 
Irwin  Wilke,  entitled  "The  Manufacture  and  I  se 
of  Sulphuric  Acid"  were  presented.  An  address 
was  also  made  by  Major  Westly  King  on  Mili- 
tary Conditions  on  the  Mexican  Border  Attend- 
ance at  the  meeting  reached  about  100  members 
and   guests. 

University  of  Illinois— The  senior  mining  engi- 
neering students,  under  the  direction  of  Profes- 
sors H  H  Stoek  and  E.  A.  Holbrook,  have  com- 
pleted their  annual  inspection  trip.  This  year 
the  trip  included  an  inspection  of  the  State  Mine 
Rescue  Station  at  Springfield.  111.,  the  lead  smel- 
tery at  Collinsville,  111.,  and  the  Laclede  byprod- 
uct coking  plant  at  St.  Louis  Mo.  From  here 
the  party  established  headquarters  in  Flat  River, 
Mo  and  spent  several  days  visiting  the  lead 
mines  and  mills  in  the  district.  A  side  trip  was 
made  to  the  old  "Mine  La  Motte ''  which  is  being 
rejuvenated  by  modern  methods.  Afterward 
several  of  the  large  coal  mines  in  southern  Illinois 
were    inspected. 

Geological  Society  of  America— At  the  Albany 
meeting  of  this  society  George  Otis  Smith,  Direc- 
tor   of    the    r     s     G iglcal    Survey,    said    that 

geologists  who  accept  professional  work  involv- 
ing appearances  before  courts  in  favor  of  a  liti- 
gant are  in  danger  of  lowering  the  scientific 
standard  of  their  profession.  Dr.  Smith  pre- 
dicted that  the  day  is  not  far  distant  when  the 
court  will  summon  its  own  expert  witnesses  and 
compensate  them  for  telling  the  whole  truth  and 
not  that  part  of  the  truth  which  favors  one  party 
to  a  suit.  Dr.  Smith's  subject  was  "Geology  and 
Public  Service."  He  appealed  to  geologists  as  a 
professional  class,  not  only  to  make  their  science 
more  human  but  to  humanize  themselves  He 
declared  it  to  be  his  belief  that  the  geologist  is 
well  qualified  by  special  training  to  sere  society, 
not  only  as  a  professional  adviser,  but  to  take 
a   larger   part  as   a   citizen 

American  Association  for  the  Advancement  of 
Science  held  two  joint  meetings  at  New  York 
during  Christmas  week  with  the  American  Elec- 
trochemical Society,  one  on  Dec.  27.  and  another 
on  Dec  28.  The  first  meeting  was  for  the  con- 
sideration of  a  symposium  on  "The  Structure  of 
Matter  "  at  which  several  well-known  authorities 
explained  their  views.  At  the  meeting  of  the 
second  day  various  subjects  were  discussed.  On 
Friday  evening.  Dec.  29,  the  engineering  section 
of  the  society  held  a  meeting  bv  invitation  of 
the  American  Society  of  Civil  Engineers.  Ameri- 
can Institute  of  Mining  Engineers,  American 
Society  of  Mechanical  Engineers,  and  the  Ameri- 
can Institute  of  Electrical  Engineers  at  the 
United  Engineering  Societies  Building  The  sub 
ject  discussed  was  the  relation  now  existing  and 
that  which  should  exist  between  men  of  pure 
science  and  their  brothers  of  the  engineering 
professions 

Michigan  College  of  Mines— Manager  E  W. 
Walker,  of  the  Mass  Consolidated  Mining  Co.. 
president  of  the  Alumni  Association  of  the  Michi- 
gan Collet t   Mines,  yesterday  gave  out  the  list 


of  nominees  reported  to  him  recently  by  the  nom- 
inating committee  of  the  association.  These  nom- 
inees probably  will  he  elected  at  the  coming 
annual  meeting.  They  are :  President,  W.  H. 
Schacht  assistant  to  the  general  manager.  Copper 
Range  Co.,  Painesdale.  Mich.;  vice-president. 
John  Knox,  general  superintendent,  Calumet  & 
Hecla  companies,  Calumet ;  treasurer,  H.  T. 
Mercer,  chief  engineer  Champion  Copper  Co., 
Painesdale  ■  secretary.  James  Fisher,  professor 
of  mathematics,  Michigan  College  of  Mines. 
Houghton.  Members  of  the  board  of  managers, 
John  L.  Harris,  general  manager  Hancock  Con- 
solidated Co..  Hancock;  A.  H.  Floeter,  chief  en- 
gineer, Mohawk  and  Wolverine  companies,  Kear- 
sarge ;  W.  B.  Pattison,  general  superintendent 
Breitung-Kaufman  mines.  Necaunee  ;  S.  Russell 
Smith,    superintendent.   Ahmeek   mine,   Ahmeek. 

Industrial  News 


Venegas  F.  Aguiles.  School  of  Engineering, 
Lima,  Peru,  requests  catalogs  of  mininc  and 
milling  machinery.  These  should  be  addressed 
to    him    as    above. 

The  Layne  &.  Bowler  Corporation,  of  Los  An- 
"clcs  recently  supplied  an  electrically  driven 
sinking  pump',  on  a  hurry  order,  for  the  Tom 
Reed    Gold    Mines    Co.,    at    Oatman,    Ariz. 

Wood  Drill  Works,  of  Paterson,  N.  J.,  has 
just  placed  a  new  self-rotating  hammer  drill  on 
the  market  The  drill  automatically  cleans  the 
hole  If  by  chance  the  air  going  through  the 
steel  is  not  enough  to  clean  the  hole  by  pressing 
down  on  the  button  at  the  top  of  the  chest  the 
full  pressure  of  air  is  directed  to  the  drill  point, 
cleaning  the  hole  of  all  cuttings  at  once.  By 
releasing  the  button,  the  drill  starts  automatically. 
One  of  the  advantages  claimed  for  this  drill  is 
the  absence  of  piston  breakage,  and  another  is, 
that  no  collars  are  required  on  the  steels,  elim- 
inating a  great  deal  of  the  blacksmith  trouble 
and  expense.  The  steel  only  requires  to  be  cut 
off  squarely  and  tempered  and  pushed  up  against 
the   anvil    block  of  the  drill. 


Trade  Catalogs 


Portable     Electric     Drills.     Reamers.     Grinders. 

The  Van  Dorn  Electric  Tool  Co.,  Cleveland.  Ohio. 
Catalog.      Pp.    50;  3%x8%    in.;  illustrated. 

Storage  Battery  Trucks.  The  Jeffrey  Mfg.  Co., 
974  N.  Fourth  St.,  Columbus,  Ohio.  Bulletin  No. 
200.     Pp.  8  ;  6x9  in.  ;  illustrated. 

Giant  Fuel  Oil  Engines.  Chicago  Pneumatic 
Tool  Co..  Fisher  Building.  Chicago.  111.  Bulletin 
34-W.     Pp.  28  ;  6x9  In. ;  illustrated. 

Jeffrey  Arcmaster  and  Solenoid  Switch.  The 
Teffrev  Mfg  Co  ,  974  N.  Fourth  St..  Columbus, 
Ohio.'  Bulletin  No.  204.  Pp.  4:  6x9  in.;  illus- 
trated. Describes  new  devices  designed  to  elim- 
inate the  burning  of  contact  fingers  and  arc 
deflectors  of   the   controller. 

Boyer  Railway  Speed  Recorder.  Chicago  Pneu- 
matic Tool  Co.,  Fisher  Building.  Chicago.  111. 
Bulletin  No.   263.     Pp.  28  ;  6x9  in.  :  illustrated. 


Assessments 


Alta  T   *  Trans.,  Utah.  . 

Atlantic,  Ida 

nine  Point  M.  &  M.,  Utah 

Bullion,  Nev 

Caledonia.  Nev 

Carbonate  Keystone,  Utah 

Century  Cold,  Utah 

Eagle  Mtn.,  Ida. 


Emerald.  Utah. 

Eureka.  Ida 

Eon--  Timbers,  Ida 

Hector,  Ida 

Idaho  A-  I. os  Angeles.  Ida 

Imlav,  Nev  

Inilepeiidein  .  Ida 

Iron  King.  Ida 

May  (lower.  Ida 

Nevada  Stewart,  Ida 

New  Hope,  Ida 

North  Franklin,  Ida 

O  K  .  F.xtension,  Utah  ... 

Old  Veteran.  Ida 


Ophir.  Nev.  .  .  . 

Potosi,  Nev  

Ranis  M,  &  S.,  Utah.    ... 

Reindeer  Queen,  Ida 

Savace.  Nev 

Secret  M.  &  M.    Utah. 

Sierra  Nevada.  Nev 

Silver  Hollar.  Utah 

Silver  Pick.  Nev 

Slavonian,  Ida. 
Southwestern  Miami,  Ariz. 

Tarbox,  Mont 

Tiberius,  Ida     

Utah  iscllevue.  Utah. 
Uvada,  Nev        . 
Wallace  M  .  M    &  R  ,  Ida. 
I  Ilin.  Nav. 
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Editorial  Correspondence 


S  || H» | 

SAN    FRANCISCO— Dec.    22 
Transportation   for  the   Darwin    District  ma;   he 

Improved.    Tin-  Darwin  Develoj ml  Co.  baa  made 

a  preliminary  survey  between  Darwin  and  Keelei 
It  was  found  that  the  distance  ol  at) 
by  wagon  road  must  lie  Increased  in  order  t..  se- 
cure a  5e;  maximum  grade  mrr  which  an  In 
dustrial  railroad  may  be  economic. ,ll\  operated 
It  is  believed  that  such  grade  can  be  secured  In  i 
distance  of  32  ml  The  entire  distriet  has  de- 
veloped rapidly  in  the  past  year  and  a  number  «.r 
mines  would  be  enabled  to  make  much  more  ad 
Pancement  toward  profitable  eommereia!  production 
with  the  advantage  of  shipping  facilities  that 
could  be  provided  by  a  small  railroad  system  Bui 
the  Darwin  Development  I'o.  is  th.  onls  "i"  i  itor 
and  owner  having  a  production  warranting  -in 
interest  in  such  an  undertaking.  Many  of  the  sil- 
ver-lead  and  copper  ores  of  the  district  could  be 
shipped  with  economic  transportation  rates  ll 
would  thus  be  profitable  to  mine  on  a  small  scale 
and  give  to  the  small  owner  and  leaser  a  chance 
for  development  looking  to  larger  production.  The 
Darwin  Development  i'o  has  not  announced  inten- 
tion of  undertaking  the  railroad  construction,  but 
has  been  gathering  data  on  this  subject  through 
its  consulting  engineer.  F  W  Weckes  and  C.  L 
Ray.   chief  engineer   of   tile  company. 

Ventilation  in  Metal  Mines  is  discussed  in  Bulle- 
tin 3,  issued  by  the  .State  Industrial  Accident 
Commission.  Suggestions  are  offered  regarding 
the  prevention  or  overcoming  of  difficulties  that 
are  often  encountered.  Results  of  poor  ven- 
tilation coming  under  the  notice  of  the  1'.  S  Bu 
reau  of  Mines  are  discussed,  and  one  case  is  cited 
of  a  mine  that  produced  approximately  1,000  tons 
of  ore  per  day  at  a  cost  of  $1,000.  The  labor  cost 
was  about  $750.  On  account  of  poor  air  and 
heat  in  one  part  of  the  mine  it  was  estimated 
that  miners  put  in  only  one-half  of  their  time  in 
effective  work,  producing  300  tons,  where  800 
tons  could  have  been  extracted  had  conditions 
been  normal,  or  increasing  the  total  to  1,300  tons 
per  day,  and  reducing  the  labor  cost  from  75c. 
to  57.7c.  per  ton.  Numerous  eases  were  noted 
where  muckers  were  overcome  by  powder  gases 
from  the  muck  pile.  In  several  large  mines  it 
was  noted  that  in  opening  new  levels,  drifts 
were  run  as  far  as  1,000  ft.  before  raising  to 
the  level  above.  The  causes  of  vitiation  and  pol- 
lution of  mine  air,  effect  of  impure  air  on  men. 
and  heat  and  humidity  are  also  discussed  Natural 
and  mechanical  ventilation  of  dead  ends  are  also 
presented  briefly  and  suggestions  offered  as  to  best 
method  of  ventilation.  The  bulletin  m 
cured  without  cost  by  application  to  the  commis- 
sion   at    525    Market    St..    San    Francisco. 

Cooperative  Mine-Safety  Work  of  the  State  In 
dustrial     Accident     Commission     and    the    U.     S. 
Bureau  of  Mines  will  continue  under  the  direction 
of  H.  M.  Wolflin,  who  will  act  as  mining  engineer 
for  the  Bureau  of  Mines  and  as  chief  mine  Inspec 
tor  for  the  Industrial  Accident  Commission.     The 
arrangement    being    practically    the   same    as    that 
under    which    Mr.    Wolfiin's    predecessor.     Edwin 
Higgins,    had    been    working,    with    tile    exception 
that  it  is  understood  that  more  time  is  to  be  spent 
on   investigative  work   than   has   been    possible   in 
the    past.      The    mine-safety    work    in    California 
has  grown  to  large  proportions  and  at   the  close 
of  1916  it  appears  to  be  doubtful   if  the   work  of 
inspection   can    be   adequately    carried    on   by   the 
present    force.      It    is    not    improbable    that    the 
services    of   an    additional    inspector   may    be    re- 
quired   next    vear.      The    appointments 
from    the    eligible    list    of    state    civil-service    men 
who    passed    the    examination    of    two    years    ago. 
At    that    time    it    evidently    was    • 
should  a   vacancy   occur  in   the   position   of   chief 
inspector,  such  vacancy  might   nol   be  easily  filled 
from  the   eligible   list    of   metal-mining  engineers. 
This  condition  arose  upon  the  resignation  ol    Mr 
Higgins   at   the   end   of  October  and   bad 
Wolflin   been   desirous   of  returning   to   i 
there  could  have  been  no  satisfai 
urder    the    rule    which    governed    at     the    initial 
organization   of   the   cooperative  work.      The  com- 
plete  and   satisfacti  rj    organization   of  the  mine- 
safety  work  of  the   industrial    Accident    Commis- 
sion   in    cooperation    with    the    Bi 
will   not   be    accomplished  until   there   is   provided 
a    system    of  examination    that    will   me 
engineers,  who  successfully  pis?  the  ei 
for  the  position  of  insp.  , 
Hon    of    chief    mine    inspi 

service  examination  now  reaches  only  to  the  point 
of  capability   for  the   position   ol 
field.     It  would  be   an  eas:    n    Iter  and  an  effec- 
tive plan   to   make   two   grades:     The   p 
Inspector    in    the    field    and    an    advanced    grade 
which   |, laces  the   m  in  wi       land     I  Igh 
active    list    of    inspectors  I        I,     eligible    to 

the  position  of  chief  mine  inspector.  If  some 
such  method  as  this  be  carried  out.  it  will  not 
only  satisfy  the  -nine   owners  that   they  will  not 


sonne!   ol   the  di  partmem,   hut    .- 
men  an  Incentive  ...  mi 
"   "'"   '■''"'   ""    mi  thod 
political  Influence, 

DENVER— Dec.   21 
Rockfall    at    Independence   Mine   about   midnight 

""    ''"'    ,1J    .    '  '    '":      '  ""     '''" 
earthquake  hut   Victor   i 

da]    ih.it   it   w.,s  onlj   a   heavj    ....  kfall   In  -i 

■    workings  ol   the   lud.  . 
was   injured. 

Tungsten     Reduction    Works    have    hem    under 
lion    lor    some    > 
milling   companies,   nil  h    ....   the    R         M 
Co.,   operating   al    BolllnsvUle,   .md   tie    Bouldei 

'i  niie  ,i.  ii  Produi  '1 

: '    to  havi    i.  .In.  Hon  department 
mission    before    long   and   to   produce    commercial 
terms  of   tungsten    and   its  compound         I 
of    Ncderland.    l.akewood    and    Stevens 
although  the]    have  dropped  thi 
Ol     i    .-ar  ago. 

Labor    Strike    at    Leadville    is    believed    to    be 

indefinitely  postponed  by  recent  action  Of  the 
principal  mine  operators  who  have  granted  the 
following    wages.    elf.  ctiVI     In  .       I       Hi  i, 

receiving    $3.30    will    nofl  0;    those 

formerly    paid    $3.85    "ill    n .  w    ...in    f  4  ;    while    men 

who  have  been  paid  M.40 

This  is  not  a  uniform  advance  but   it   la  really  ■ 

raise  of  50c.  over  the  wages  that   prev« 

to   last   April   when   ■■   uniform   advance  of   iir; 

was   made   owing  to   the   high   price   ol    spelter. 

Smuggler  Mine  at  Aspen  which  produi 
lously   rich   ore  in   the   nineties     ranking   hi    fame 
with   Its   neighbor,    the    Mollle   Gibson     has   been 
afire    for  ilea    of    the    dl 

in  a  carbonaceous,  ahaly  limestone  that  fires 
spontaneously.     All   efforl 

have  failed  and  for  years  past  operations  in  the 
mine  haie  been  conducted  at  great  handicap 
The  heal  in  the  workings  has  been  intense  Two 
weeks  ago  millers  on  the  1,800  level  ulrilttingh 
lapped   a    strong    water    course   that    qulckl)    tl led 

the  workings,  th n  barelj   escaping  with  their 

lives      The    electric    mine    pumps   wen 

drowned      Manager  Anderson  ol  the  company  that 

leases    the    mine    looks    upon    the    acddi 

disguised    Messing    and    is    content    to    permit    the 

workings  to   remain   Hooded   long  enough 

pietely    extinguish    the    fire    before    he    attempts 

onw.it.Ting 

"Dividends"    is    the     glad     word     imong    mine 

owners    this    holiday    .season        Ilishui  o  n  . 

hue    been    declared   b]    I 

too   numerous  to   give   a  .t    among 

the   Import  '    Victor 

and   the    Yak    al    Leadville.      Beside    the    regular 

ii'".  quarterly  disbursements  by  thi 

pany,  th-  n 

..: 

amounted    to    $420,000    and    all    I 

! 
The    1,k     Mining,     Mill  ng      nd     i 
which     some     of     the     principal 
Waller     W      Davis,     ll.ii  rv     C      James      lohn     C 
Mitchell,     Mi  i  .ii     T      II.  rrlcl 
James    II     Grant 
. 

pany   being   capll 
distribution    amounts    to 
this    extra    dividend    was 

r      Davis     in     withholding     Ills 
silver    bullion     from    the    market    until     ' 
reached    the    reci  nl    big] 

Radium    Is    Being    Produced    in    Denver 
Schlesine 

' 
tl 

■ 

radium    avei 

owning    560    n 
manufactur- 
to   the   Pi" 
has  depose 
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During  the  first  nine  months  of  the  year  1916, 
only  50%  of  the  zinc  ore  hoisted  was  treated 
;it  the  small  plant  at  Anaconda.  The  remainder 
was  stacked  up  on  the  surface  at  the  mines. 
The  shipment  of  these  stock  piles  was  started 
in  October  when  the  zinc  concentrator  at  Ana- 
conda .mil  the  electrolytic  zinc  plant  at  Great 
Falls  were  put  into  commission.  At  present  there 
are  725  men  employed  by  the  Anaconda  Copper 
Mining  Co.  in  the  mining  and  development  of 
zinc  ore.  This  number  will  be  greatly  increased 
during  the  coming  year.  Ground  was  broken  for 
the  Great  Falls  electrolytic  zinc  plant  in  De- 
cember, 1915.  The  first  unit  was  put  into  op- 
eration early  in  September.  The  zinc  produced 
is  extremely  pure  and  assays  99.95%  zinc.  The 
plant  when  operating  at  capacity  will  use  35,- 
000   hp." 

SALT  LAKE  CITY— Dec.  22 
Enlargement  of  Garfield  Smeltery— practically 
doubling  the  capacity— will,  it  is  expected,  be 
completed  during  the  autumn  of  1917.  The  capac- 
ity is  to  be  6.UO0  tons  of  ore  daily,  as  compared 
to  an  original  capacity  of  2.500  tons,  already 
somewhat  increased.  Power  line  facilities  tieeded 
for  the  operation  of  the  enlarged  plant  are  being 
added  to.  For  the  use  of  its  working  force- 
numbering  approximately  1,500— the  company  is 
building  a  large  central  bath  house,  with  lockers, 
etc  ,  provided  free  of  charge.  A  community  re- 
frigerating plant  for  employees  also  is  to  be  built. 
Utah  Leasing  Co.,  which  is  meeting  the  problem 
of  the  treatment  of  the  low-grade  dumps  of  the 
old  Cactus  mine  at  Newhouse  in  Beaver  County, 
expects  to  have  the  capacity  of  its  mill  increased 
to  850  tons  daily  by  the  middle  of  February.  The 
plant  began  operation  a  little  over  a  year  ago 
and  has  been  treating  600  tons  a  day.  There  are 
about  1,000,000  tons  of  ore  on  the  Cactus  dumps 
and  at  the  rate  of  850  tons  daily,  this  ore  will 
furnish  material  for  the  mill  over  a  period  of  at 
least  four  years.  The  dumps  carry  about  0.7% 
copper.  The  saving  so  far  made  is  stated  to  have 
been  satisfactory  to  the  company,  and  it  is  thought 
the  new  equipment  and  added  capacity  will  make 
possible  a  better  extraction  and  larger  profit. 
Flotation   is  used. 

Starting  of  Pacific  Mill  in  American  Fork  Canon 
—instrumental  in  bringing  better  power  facilities 
to  the  district— marks  important  progress  for  the 
■nines  in  the  canon.  The  Utah  Power  and  Ligh' 
Co  has  extended  a  power  line  from  its  Snake 
Creek  power  plant  over  the  divide  to  the  Pacific 
and  Dutchman  mines.  As  well  as  furnishing 
power  for  the  new  mill,  the  new  line  will  provide 
electricity  for  driving  compressors  at  various  other 
properties  in  the  district.  The  Pacific  mill  itself 
—built  by  the  Fissures  Exploration  Co.,  lessees — 
with  a  rated  capacity  of  50  tons  daily,  which  can 
be  easily  raised  to  75  tons,  will  materially  in- 
crease shipments  from  the  canon.  The  Pacific 
mine  is  the  largest  shipper  there,  and  recently 
marketed  two  cars  of  ore  running  well  in  copper 
and  silver,  from  operations  carried  on  by  the  Fis- 
sures Exploration  Co.  A  short  time  ago  an  initial 
dividend  of  $8,000  was  paid  by  the  Pacific  mine 
from  royalties. 

Dividends  from  Utah  Mines  in  1916,  amount- 
ing to  $24  1114  430.  show  an  increase  of  almost 
$14  000  000  over  1915,  which  with  $10,025,000 
held  the  record  in  a  period  of  fifty  years. 
Twentv-one  names  helped  to  make  up  the  total 
in  1916.  There  are  five  new  names  in  the  list 
of  mines  beginning  payments  this  year  and  the 
last.  The  Cardiff  operating  in  Big  Cottonwood 
Canon  paid  an  initial  dividend  of  $125,000  last 
year,  and  this  year.  $375,001).  The  Lakeview 
Mining,  beginning  work  last  year  on  Promontory 
Point,  not  far  from  Ogden,  paid  $59,000  in  1915. 
and  $65  ooo  this  year,  chiefly  from  zinc  ore.  and 
some  lead.  The  South  Hecla  at  Alta  in  Little 
Cottonwood  Canon  made  its  first  payment  this 
year,  amounting  to  $39,525.  The  Pacific  Gold  a 
short  time  ago  paid  $8,000.  its  first  payment. 
The  Utah  Metal  and  Tunnel  at  Bingham,  open- 
ing a  large  new  body  of  ore  and  consolidating 
with  the  Bingham-New  Haven — a  familiar  name 
on  the  list— in  August  of  1916  paid  $342,470. 
The  entire  list  comprises  the  Cardiff,  Centennial - 
Eureka,  Chief  Consolidated.  Eagle  &  Blue  Bell, 
Eureka  Hill.  Gemini.  Grand  Central,  Iron  Blos- 
som. Horn  Silver,  Judge.  Lakeview.  May  Day. 
Mammoth.  Pacific  Gold.  Silver  King  Coalition, 
Silver  King  Consolidated.  Smith  Hecla.  Utah 
Consolidated,  Utah  Apex,  Utah  Metal  and  Tunnel, 
and  Utah  Copper. 

WALLACE.  IDAHO— Dec.  21 
Tungsten  Resources  of  the  Coeur  d'Alene  have 
been  studied  for  certain  interests  for  about  a  year 
and  a  half  hy  Chester  T.  Kennan.  a  mining  engi- 
neer of  Colorado,  who  took  up  his  residence  in 
Murray  about  the  time  the  tungsten  excitement 
was  at  its  height  and  manifested  much  interest  in 
that  metal,  which  is  found  as  scheelite  in  conjunc- 
tion with  the  gold  ores  of  the  North  Side.  There  is 
probably  not  a  gold  prospect  within  a  radius  of  10 
mi.  of  Murray  that  he  has  not  visited  and  thor- 
oughly inspected.  His  investigations  have  been 
followed  by  the  purchase  of  a  large  group  of 
claims  on  both  sides  of  Trail  Creek  and  a  con- 
siderable number  of  men  are  now  employed  in 
preliminary  work  upon  them.  Mr.  Kennan  is  still 
negotiating  for  additional  property,  and  for  that 
reason  declines  to  outline  his  ultimate  plans.  The 
property  he  has  acquired  has  been  held  for  years 
for  its  gold  content,  but  it  is  believed  that  Mr. 
Kennan  has  also  found  the  tungsten  content  in- 


teresting. Associated  with  Mr.  Kennan  are  E.  J. 
Roberts,  of  Spokane,  and  mining  men  of  Salt 
Lake  City  and  Denver. 

GOODSPRINGS,  NEV.— Dec.  20 
Important  Zinc  Discoveries  have  been  made 
this  year  in  the  Yellow  Pine  district  in  the  Koot 
and  the  Sultan  mines,  and  at  the  north  end  of  the 
property  of  the  Yellow  Pine  Mining  Co.,  a  new 
zone  was  opened  disclosing  important  orebodies. 
The  Bullion  mine  in  this  camp  was  sold  to  a 
Salt  Lake  syndicate  for  $50,000  by  Tount  &  Fayle. 
Among  other  new  companies  now  operating  in  the 
district  are  the  Y'ellow  Pine  Extension,  Dawn 
Mining  Co.,  Bill  Nye  Mining  Co.,  etc.  In  the 
copper-gold-platinum  section,  the  Boss  mine 
opened  new  and  larger  orebodies,  and  the  Oro 
Amigo  has  discovered  ore  similar  to  that  of  the 
Boss   mine. 

HOUGHTON.  MICH.— Dec.  23 
Franklin's  Increased  Production  is  expected  to 
reach  its  high  mark  by  about  Mar.  1,  when  the 
company's  output  is  planned  to  be  1,300  or  1,400 
tons  of  rock  per  day  from  the  Allouez  conglom- 
erate. This  will  be  an  increase  of  approximately 
one-third,  as  the  mine  now  is  averaging  nearly 
1,000  tons  daily.  Franklin's  increase  in  rock 
output  will  result  in  a  corresponding  decrease  in 
cost  per  ton  because  of  greater  efficiency  under- 
ground. The  management  has  established  two 
economies  that  other  mines  are  likely  to  copy. 
One  is  the  scheme  of  running  as  many  as  eight 
machine  drills  in  a  row,  all  supervised  by  one 
expert.  Another  is  a  method  of  handling  foot-wall 
rock  first  and  "caving"  the  hanging.  The  latter 
is  not  new,  except  as  applied  to  Franklin,  but  it 
works  out  admirably  as  regards  this  peculiar 
formation — the  Allouez  conglomerate.  Another 
feature  of  the  rock  handling  is  a  system  of  tram- 
ming haulage  which  uses  an  endless  rope.  The 
bunching  of  machine  drills  pleases  the  miners, 
who  like  company  in  their  work  and  it  saves  on 
supplies. 

ISHPEMING.  MICH.— Dec.  23 
Shaft  Accident  caused  by  crosshead  freezing 
to  the  guides  at  the  Holmes  mine  near  Ishpeming. 
Three  men  were  instantly  killed  and  three  others 
seriously  injured  on  Dec.  14,  when  one  of  the 
buckets  in  the  shaft  dropped.  The  six  men  were 
going  to  their  work  of  shaft  sinking  and  stopped 
at  the  first  level  to  turn  off  the  air  that  had 
been  used  to  blow  out  powder  and  gas  fumes. 
When  they  rang  to  be  lowered  again  the  bucket 
and  crossheads  did  not  move.  The  upper  cross- 
head  had  become  fast  to  the  runners  because  of 
heavy  frost.  The  rope  coiled  on  top  until  the 
weight  caused  the  crosshead  to  become  loosened. 
The  bucket  then  dropped  108  ft.  to  the  bottom  of 
the  shaft.  The  shaft  is  about  completed.  Only  a 
few  feet  remained  to  be  sunk.  Drifting  is  to 
start  soon.  It  was  hoped  the  work  would  be 
finished  without  an  accident,  many  precautions 
having  been  taken  to  make  the  work  safe.  A 
second  crosshead  was  added  two  weeks  ago,  to 
insure    greater    safety. 

Lake  Shipping  Season  Ended  on  Dec.  13. 
From  figures  already  been  compiled,  the  total 
shipments  are  indicated  to  have  been  65,116,288 
tons — over  15.000,000  tons  in  excess  of  the  record 
year  of  1913.  Few  vesselmen,  men  or  mine 
operators  believed  that  the  lake  fleet  would  be 
able  to  transport  as  much  as  65,000.000  tons  in  a 
single  year,  but  there  were  some  who  were 
optimistic  from  the  outset  and  believed  that  that 
figure  could  be  reached  under  favorable  condi- 
tions. The  all-rail  shipments  amounted  to  about 
1.000,000  tons;  in  1915  it  was  960,000  tons.  The 
shipments  bv  ports  for  1916  were  as  follows : 
Duluth.  21.837.849:  Superior,  12.787.086;  Two 
Harbors,  10.735,852:  Ashland,  8.057,813;  Mar- 
quette, 3.858,092;  Escanaba.  7.849.596;  total. 
65.116.288  tons.  Of  the  total  amount  moved, 
about  30,000,000  tons  came  from  the  mines 
of  the  Oliver  Iron  Mining  Co.,  the  ore  sub- 
sidiary of  the  United  States  Steel  Corporation. 
There  is  no  doubt  but  that  the  1917  shipments 
will  be  in  excess  of  this  year's  movement,  as 
plans  are  already  being  made  to  beat  all  records 
next  year.  The*  railroads  will  have  more  cars ; 
there  will  be  more  boats  operating;  and  there 
will  be  more  ore  in  stock  at  the  mines.  Main- 
new  underground  and  openpit  mines  are  being 
developed,  the  advance  in  the  price  of  iron  ore 
causing  a  big  stimulus.  Never  before  did  the 
outlook   for  the   industry  appear  more  promising. 

HIBBING,  MINN.— Dec.  21 
At  Chisholm.  orders  have  been  received  at  the 
headquarters  of  the  Oliver  Iron  Mining  Co.  to 
proceed  with  the  stripping  of  the  Glen  mine 
and  the  Burt  and  Bliss  properties  (the;  Hartley 
mine).  The  appropriation,  which  has  been  al- 
lowed by  the  Steel  Corporation,  calls  for  the 
removal  of  1.500,000  cu.yd.  of  overburden  at 
the  Hartley  mine  and  1,000,000  cu.yd.  at  the 
Glen  mine.  It  is  the  intention  to  push  the  work 
at  both  these  mines  so  that  they  will  be  on  the 
producing  list  in  the  spring. 

In  the  Hibbing  district,  another  big  stripping 
job  has  been  started  near  Carson  Lake.  This 
property  is  known  as  the  Smith  mine  and  it  is 
the  intention  to  be  ready  to  ship  ore  next  sea- 
son. Another  mine  that  started  shipments  tins 
year  is  the  Kerr.  To  haul  the  ore  from  this 
pit  it  was  necessary  for  the  Duluth.  Missabe 
and  Northern  R.R.  to  build  a  trestle  over  a  mile 
long. 


Some  sales  of  iron  ore  for  shipment  in  1917 
have  been  made  at  an  advance  of  $1.30  a  ton. 
This  would  make  the  price  of  Mesabi  bessemer 
$5.50  a  ton  and  Mesabi  nonbessemer  $4.85  a 
ton.  The  companies,  which  sell  their  ore,  how- 
ever, will  not  reap  the  benefit  of  the  entire  in- 
crease as  the  lake  rates  for  transporting  ore  have 
been  increased  about  50c.  a  ton  and  other  ad- 
vances must  be  deducted  from  the  net  increase 
in  the  price  of  the  ore.  A  sale  of  ore  amount- 
ing to  185,000  tons  is  reported  to  have  been 
made  at  an  advance  of  $1.50  per  ton.  The  ad- 
vance will  be  welcomed  by  the  companies  some 
of  which  have  been  operating  at  a  loss  or  nearly 
so  during  the  lean  years  they  have  just  passed 
through,  and  it  will  compensate  them  for  the 
increase  of  wages  they  will  have  to  contend  with 
in  addition  to  the  increased  cost  of  their  sup- 
plies   and    other    mining    expenses. 

Important  Change  in  Lease,  pratically  amount- 
ing to  a  sale  on  the  installment  plan,  is  being 
considered  by  the  Higgins  estate  and  the  Oliver 
Iron  Mining  Co.  The  Higgins  property,  which  is 
owned  by  the  heirs  of  ex-Governor  Higgins  and 
his  sister,  Mrs.  Frank  Sullivan  Smith,  is  one 
of  the  largest  estates  on  the  range.  It  com- 
prises about  770  acres,  of  which  450  acres  are 
situated  between  Elba  and  Biwabik.  120  acres 
east  of  Embarrass  and  200  acres  between  Gilbert 
and  Virginia.  The  Oliver  Iron  Mining  Co.  has 
been  drilling  this  property  for  about  two  years 
preparatory  to  the  readjustment  of  the  lease  and 
it  is  estimated  they  have  shown  up  about  70,- 
000.000  tons.  The  new  lease  which  is  about 
concluded  provides  for  the  payment  of  the  lease 
in  installments  covering  a  period  of  30  years. 
There  is  a  rumor  that  the  Steel  Corporation  in- 
tends taking  over  the  Hill  iron-ore  leases ;  this 
has  been  denied  bv  Corporation  officials.  The 
Hill  lands  are  said  to  contain  about  300,000,000 
tons    of    ore. 

Opening  of  Iron  Mines,  that  had  been  closed 
for  a  considerable  time,  was  a  feature  of  the 
Mesabi  operations  during  the  season  just  closed. 
The  St.  James  mine,  of  Aurora,  owned  by  the 
Corrigan-McKinney  interest,  was  opened  the  first 
of  the  year  after  an  idleness  of  several  years. 
The  Bray  mine  at  Keewatin,  originally  an  open- 
pit  property  and  later  opened  underground,  is 
now  being  pumped  out  preparatory  to  work  this 
winter.  The  Inland  Steel  Co.  which  took  over 
the  old  Bessemer  No.  3  and  Bessemer  No.  4 
properties,  erected  a  new  plant  on  the  latter 
and  are  sinking  a  shaft  which  is  expected  to  be 
finished  this  winter.  Another  property  which  is 
expected  to  open  up  this  winter  is  the  Gilbert 
mine  at  Gilbert.  This  Oliver  property  was 
stripped  about  seven  years  ago  and  then  de- 
veloped further  by  underground  operations.  It 
was  closed  in  1913  and  partly  dismantled.  It  is 
now  proposed  to  strip  an  additional  500,000  cu. 
yd.  this  winter.  The  Fayal  mine  at  Eveleth 
broke  its  previous  high  records,  this  year,  its 
shipments  running  over  2,000.000  tons.  This 
winter  they  will  remove  a  large  tonnage  of  lean 
material  to  release  ore  for  next  summer.  The 
Adams  mine  also  intends  to  do  considerable 
stripping  during  the  winter.  At  Biwabik  a  large 
additional  tonnage  of  ore  is  reported  part  of 
which  lies  under  the  Biwabik  dump.  At  Nash- 
wauk,  the  Hawkins  mine  is  uncovering  consid- 
erable ore  and  the  Y'ork  mine  which  has  been 
recently  opened  is  doing  considerable  test-pit- 
ting and  making  other  preparations  for  ship- 
ping   in    the    spring. 

BRAINERD.  MINN.— Dec.  22 

Cuyuna  Range  has  had  the  busiest  season  in 
its  history.  Its  oft-spurned  manganiferous  ores 
were  in  strong  demand  this  year,  owing  to  re- 
stricted importations.  Ever  since  the  opening  of 
the  range,  there  has  been  much  speculation  and 
discussion  as  to  the  value  of  these  ores.  It 
was  the  general  consensus  of  opinion  for  a  long 
time  that  they  had  but  little  market  value.  So 
large  a  tonnage  had  too  great  a  percentage  of 
silica  and  phosphorous,  and  much,  according  to 
the  opinions  of  the  investigators,  was  too  low 
in  manganese  to  make  it  available  for  the  manu- 
facture of  ferromanganese  or  speigeleisen.  On  the 
other  hand  the  manganese  content  was  usually 
considered  a  detriment  as  it  spoiled  the  ore  for 
foundry  purposes.  The  fourth  biennial  report  of 
the  Minnesota  State  Tax  Commission  printed  sev- 
eral opinions  and  published  the  conclusion  that 
most  of  this  ore  was  not  merchantable  and  of 
little  or  no  value.  However,  in  the  course  .if 
the  last  two  years  there  has  been  a  great  change. 
The  war  prevented  the  importation  of  manganese 
ores  from  Europe  and  at  the  same  time  created 
a  demand  for  iron  and  steel  which  had  con- 
siderable of  this  element.  The  price  of  ferro- 
manganese rose  to  as  high  as  $200  a  ton.  The 
great  demand  for  manganiferous  ores  and  the 
high  price  paid  have  lead  to  the  exploitation 
of  such  properties  as  were  available  and  sev- 
eral stock  propositions  which  were  then  organ- 
ized on  the  range  received  considerable  encour- 
agement. The  Cuyuna -Sultana  is  now  active  and 
is  preparing  to  ship  50.000  tons  to  Chicago  by  an 
all-rail  route.  This  property  has  not  been 
opened  up  for  big  production  heretofore  and 
slicing  is  just  commencing.  The  Cuyuna  Mille 
Lacs  is  also  anticipating  activity  and  the  Man- 
gan  No.  1  in  the  same  vicinity,  is  working  at 
a  good  rate  and  is  preparing  to  stockpile  its 
product.      A    shaft    is    being    sunk    at    the    Joan 
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mine.     Several  of  (he  larger  properties  have   bad 
a    satisfactory    season.      The    largest     producing 
properties    on    the    north    range    nave 
tlowe,   Thompson,  Armour,   Crofl   and   Mahnomen. 
Tlie   Croft    Is   the   only   known   mine   com 
deposit  of  bessemer  ore  on  the  i 
mine    at    Blverton    is    the    largest    pit,    mining    a 
targe  deposit   of  siliceous  ore  w 
Its    concentrating    plant.      The    Mahnomen    mine 
has  been  stripped  during  the  List  two  years  and 
considerable    water    troubl  i    opera- 

tion as  the  pit  is  in  .1  low  spot.  At  present 
two  shovels  are  removing  ore.  A  drainage  Shaft 
is    being   sunk    at    the    Row* 

JOPLIN— Dec.  23 
November  Shipments   from   the   Arkansas   Field, 
the    statistics    of    which    have    just    been    made 
available,    broke    all     pi  with    a 

total     of    93    ears     aggregating    8,000     I 
mated    valuation    $200.11110.      The    Edith    mine    .it 
Rush  and  the  Big  Hurricane   at    Piudall    were   tin 
largest   Individual   snippers   ,each 

to    its    credit.       The    npportii  .nuient     to     1 

camps  was  as  follows:  Rush,  IS:  Hutr.il.,,  12; 
Zinc,  25;  St.  Joe,  11;  Gilbert,  5:  Pyatt,  -;  I'm 
dall  and  miscellaneous,  23  ears. 

Cold  Weather  Curtailed  Production  decidedly 
in  the  Joplin  district  during  the  last  week  Gas 
pressure  was  low.  and  ore  froze  in  bins  and  ele 
vators.  Water  froze  in  the  tailing  piles  and  its 
failure  to  run  back  into  ponds  left  many  plants 
short  of  water  for  milling  purposes.  Continued 
shortage  of  electric  power,  preventing  mills  from 
being  operated  straight  through  the  day.  increased 
number  of  "freezc-ups."  A  number  of  plants 
arc  substituting  steam  engines  for  on, Tors,  among 
these  being  the  Athletic  at  Duenweg,  and  ti» 
Big  Run  at   Webb  City. 

Mine  Owners  Will  Operate  a  Hospital  in 
this  district.  At  meeting  of  the  Southwest 
Missouri  Mine  Safety  and  Sanitation   Association 
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Is    being    practised    by    certain    < 

,    tieally      worthless      property 

,  markel  value 

000    on    false    reports    of    the    g| 

I  eh, ped       Tins  will    work 

harm    to    the    industry    and    when    th,     Inevitable 


..I      the       I 

entlv       Tl 

■ 


,l!l  ,.,„ 


TIhe  MiiniiiniR  Hews 


ARIZONA 
Cochise  County 

PEABODY     CONSOLIDATED      (Johns,, in      Si 
ond    carload   of   machinery    has    arrive,! 
compressor  plant   is   being  set   up   at    No.   2   shaft 
which  is  being  sunk  to  extract   the   sulphide  ore. 
Property  opened  many  years  ago  but  up  to  pres- 
ent  has   shipped  only    oxidized   ores. 

COPPER  QUEEN  EXTENSION  MINIM.  I" 
(Bisbee) — This  company  has  succeeded  1 
West.  Incorporated  bv  James  Letson.  of  Bisbee, 
Thomas  Higgins  and  D,  F.  McGary,  of  Los  An 
geles.  Controls  440  acres  west  and  southwest  oi  Don 
Luis.  On  the  ground  are  two  old  shafts.  750 
and  500  ft.  in  depth,  both  in  barren  ground. 
May  prospect  property  at  greater  depth. 
Coconino  County 

POWER     OF     MOONEY     FALLS     on 
Creek  mav  be  utilized  for  working  nearby   mines 
of   Northern   Arizona    Lead   ami    Zinc    Co, 
has    even    considered    establishing    elect: 
duetion    plant.      A    dozen  -years    ago    a    companj 
spent     several    hundred    thousand    dollars    trying 
to    utilize    the    power    of    Mooney    Falls.    250    ft. 
high,   and   Bridal   Yeil   Falls.    Ill    ft.,    « 
10,000    miners    inches    of    flow,    but    failed        Chi 
Northern    Arizona    company    plans   tramway    from 
mines    in    Cataract    Canon    to    the    canon    run. 

NAVAJO    COPPER    CO.    (Flagstaff) —New    camp 
of   this  company.    105   mi     northeast    ol    Flagstaff. 
is  to  be  named  Bobsburg,   after  Robert    Mitchell, 
the    leading   spirit   of   the    enterpi 
ore  from  surface  is  being  hauled  to  Flagstaff  on 
motor   trucks   for   shipment    to    El    Paso   smeltery. 
New  buildings   being   erected   tor  store  and   office 
uses,    and   for   housing   force   of   200    m 
treat     carbonate    ore     by     leaching        Bu 
Sabla,    1:01    Broadway,    New    Y/ork,    is    interested. 

Gila  County 

NEW  DOMINION  MINES  (Glol  '  Working  30 
men  and  mining  surface  carbon:  01  -  for  ship- 
ment.    Shaft   retimbered  to  bottom.   - 

WRIGHT     &     BUCKINGHAM     (Copper     Hill) 
These   lessees   of  group   near  the    Iron    Cap  nave 
shipped  13  carloads  of  manganese  ore  to  Chicago 
and  now  have  contract  for  steady  supply  to  Illi- 
nois   steel    Co.      Maj    Install    washing    plant. 
Pima  County 

GUNSIGHT    DISTRIC  1  "'".'    ;l 

number  of  mines  producing  silver  1-  d  ore.  Hlgn 
grade  ore  reported  ,,11  Griffin-Johnston  claims. 
Thirty  years  ag,,.  district  was  considered  one 
of  tlie  richest  in  Arizona,  hut  it  declined  with 
the   fall   in  the  price   of  silver. 

AJO  CONSOLIDATED  1  Ajo)—  Fourteen  claims 
adjoining  the  New  Cornelia  and  this  company's 
properties  have  been  added  to  the  latter  s 
holdings.  The  sellers  were  \\ .  M.  C.illard  of 
ajo  and  Fred  Z.  Steele    of  Tempe;  consideration 
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MICHIGAN  (Rockland) — Development  of  Ogi- 
m.ih  lode  temporarily  checked  by  fault  which 
throws  present  face  of  the  drift  into  trap ;  the 
course  of  the  mineral  is  now  being  worked  out. 
In  the  Evergreen  lode  about  30  ft.  of  mass  copper 
has  been  encountered.  Mass  copper  also  found 
on  the  east  side  at  fifth  level. 
Iron 

AMASA-PORTER  (Amasa)— New  hoist  pur- 
chased.    Operations  to  be  rushed. 

DOBER  (Iron  River)— Water  is  being  bailed 
and  pumped  from  workings  again.  Mine  was 
flooded  to  put  out  fire  in  the  black  slates.  Un- 
watered  few  weeks  ago,  but  fire  rekindled. 

FORTUNE  LAKE  (Crystal  Falls)— Shaft  now- 
down  over  100  ft.  Will  be  sunk  to  300  ft.  before 
first  level  is  started.  Ore  lies  close  to  BUrface 
and  will  be  well  developed  by  time  navigation 
opens   again. 

ISABELLA  (Palmer)— Shipments  from  this 
mine  in  Sec.  29.  47-26,  Marquette  County,  were 
nearly  triple  those  of  last  year.  In  1910.  total 
shipments  to  Escanaba  docks  were  98.683  tons 
of  which  72,117  tons  were  nonbessemer  ore.  Mine 
owned  by  Cascade  Mining  Co.  of  Hibbing,  Minn., 
Oscar   B.    Warren,   general   manager. 


MINNESOTA 
Mesabi    Range 

SUSQUEHANNA  (Hibbing)— Operations  for 
season  closed:  764,190  tons  shipped  this  year  by 
Rogers,    Brown    Iron    Co. 

BENNETT  (Keewatin)— Shipments  from  this 
mine  of  the  Keewatin  Mining  Co.  in  1916  were  : 
Bessemer  ore,  171,251  tons:  nonbessemer.  .ill  - 
676;  total  for  season,  672.927  tons-shipped  to 
Great  Northern  ore  docks.  Oscar  B.  Warren, 
of   Hibbing,   general   manager. 

OLIVER  IRON  MINING  (Eveleth)— Company 
has  started  one  of  largest  stripping  jobs  in  his- 
tory of  range  at  the  Spruce.  Adams  and  Cloquet 
properties.  Several  shovels  now  working.  Re- 
moval of  overburden  will  continue  for  several 
years.  Spruce  and  Adams  pits  will  be  joined 
in  few  years. 

PICKANDS.  MATHER  &  CO.  (Marble)— Sulli- 
van &  Hale  Exploration  Co  has  disposed  ot  its 
property  between  Marble  and  Calumet  to  Pick- 
ands.  Slather  &  Co.  Stripping  is  to  be  started 
immediately.  Ore  developed  sis  years  ago  by 
diamond  drills.  Butler  Bros,  have  stripping 
contract.  About  400.000  cu.yd.  to  be  moved 
before  ore  can  be  mined.  Mine  is  near  Hill 
Annex  mine,  now  being  stripped. 

HIBBING  PIT  MINES  have  stopped  shipping 
for  the  season.  Shovels  working  at  some  mines 
where  stripping  is  to  be  continued  throughout 
the  winter.  All  underground  properties  are  active. 
There  will  be  a  great  deal  of  ore  in  stock  by 
spring.  Some  ore  going  to  new  plant  of  Min- 
nesota Steel  plant  near  Duluth,  which  has  used 
590.000  tons  of  Mesabi  ore  this  season.  It  is 
believed  that  about  750,000  tons  will  be  sent  there 
in   1917. 

MISSOURI 

Joplin    District 

WORLEY  &  CO.  (Commerce,  Okla.)— Will  re- 
open ground  at  Big  Chief  mine,  where  they  have 
been  operating  mill  on  tailings  for  several  months. 

GOLDEN  ROD  (Tar  River.  Okla.)— Encoun- 
tered lead  ore  in  cutting  pump  station  at  196  ft. 
Installing  Pomona  pump  to  make  possible  work- 
ing of  lower  level. 

4RROW  (Aurora)— At  a  cost  of  about  $25.11110. 
this  company  is  moving  mill  from  Joplin  camp 
to  lease  near  Red  Wasp  mine  at  Aurora.  Good 
orebody  proved  by  drilling. 

CORNFIELD  (Tar  River,  Okla  )— Name  of 
mine  changed  to  Lucky  Bill.  Company  which  now 
has  property  is  erecting  second  mill,  to  be  known 
as  Lucky  Junction. 

JAMES    LUKE    (Carthage)— With    associati      I 

prospecting  on  Havetlsw 1  base  at  Reeds,  aban- 
doned by  U.  S.  Smelting  Co.   last  summer      '1 

holes  reported  and  new  mill   likely. 

SYMMES  (Joplin)— Ricli  strike  in  drill  hole 
in  new  portion  of  Dixie  lease  at  Prosperity. 
Thirteen  feet  of  cuttings  contained  66.45%  blende. 
one  of  the  best  holes  ever  recorded  in  district. 
Sinking  of  new  shaft  southeast  of  mill  probable. 
McCONNELL  (Tar  River.  Okla.)— These  zinc 
mines  near  Picher,  Okla.,  have  been  taken  over 
by  H  J  Cantwell,  of  St.  Louis,  representing 
Boston  interests.  First  openings  in  Picher-Cen- 
tury-Cardin  district  and  have  been  good  producers. 
New  owners  sinking  new  shaft  and  later  will 
erect  second  mill. 

MONTANA 
Jefferson   County 
BOSTON   &    MONTANA  DEVELOPMENT    i  F.Ik- 
horn)— While    running    crosscut    to    the    Idanaha 
vein,   encountered   4   ft.   of  milling  ore   containing 
copper   sulphides. 

Silver  Bow  County 

BUTTE  &  LONDON   (Butte)— In  north  crosscut 

•ncountered  a  25-ft  vein.  18  ft.  of  which  is  said 

to  assay  1  21    copper.  89S    zinc  and  some  silver. 


PILOT-BUTTE  MINING  CO.  (Butte)— On  Dec. 
15.  petition  was  tiled  in  district  court  by  com- 
pany asking  dissolution  of  corporation,  all  prop- 
erty  haying  been   sold  to  Anaconda   company. 

ANACONDA  (Butte)— October  record  of  acci- 
dents in  company's  mines  was  not  so  good  as  in 
September.  All  told,  there  were  30  accidents  in 
a  total  of  314,523  shifts,  or  an  average  ot  ll.S" 
to  every  10,000  shifts.  In  in  out  of  the  27  mines 
there  was  not  an  accident. 

GREAT  BUTTE  COPPER  CO.  (Butte)— Has 
just  installed  a  station  pump  on  500-ft.  level  or 
Calumet  shaft  and  retimbering  to  the  1,000-ft. 
level  will  now  be  rushed.  The  cave-in.  encoun- 
tered above  the  500  has  all  been  cleared  up  and 
below  timbers  seem  to  be  in  good  shape.  Shaft 
was  caved  from  the  385-ft.   point  to  the   500. 

DAVIS-DALY  (Butte)— The  Ophir  150-ton  mill 
has  started  treating  zinc  ore  of  this  company. 
As  soon  as  capacity  of  mill  is  increased,  zinc 
output  will  be  augmented  to  200  and  later  to 
500  tons  per  day.  Copper  ore  now  being  blocked 
on  1.200,  1,400,  1.500,  2.400  and  2,500  levels  of 
company's  Colorado  mine;  within  two  weeks  it 
is  expected  new  hoisting  engine  will  be  in  com- 
mission, when  it  will  be  possible  to  increase  ton- 
nage of  copper  ore  now  being  shipped  to  Washoe 
smeltery. 

BUTTE-DULUTH  (Butte)— Shipment  of  pre- 
cipitates to  the  Washoe  smeltery  has  been  made 
by  the  Mines  Operating  Co..  which  has  this 
property  under  lease.  Shipment  consisted  of 
60  tons  and  the  precipitates  are  said  to  run 
about  90%  copper.  Company  was  compelled  to 
shut  down  the  plant  last  week  for  the  lack  -it 
acid ;  shipments  on  way  from  Denver  but  severe 
weather  interfered  with  the  delivery.  Machinery 
needed  to  increase  capacity  from  200  to  500  tons 
per  day  has  been  ordered. 

NEVADA 
CONSOLIDATED  COPPERMINES  CO.  (Kim- 
berly) — New  directors  of  this  company  include 
Albert  E.  Humphreys,  of  Charleston.  W  Va., 
and  Denver;  Albert  E.  Humphreys.  Jr..  of  Den- 
ver- Thomas  A.  Merritt.  of  Duluth;  and  I.  W. 
Bernheim.  of  Louisville.  Thomas  F.  Cole  has 
retired    from    the    directorate. 


OHIO 

VALLEY  SMELTING  CO.  (1320  Citizens  Bldg.. 
Cleveland)— Cleveland  and  Detroit  men  will  build 
plant  in  Cuyahoga  Valley  for  smelting  and  refin- 
ing nonferrous  metal  wastes.  Officers  of  new 
company  are  Joseph  Sillman.  president  :  Charles 
O  Patch,  vice-president  and  treasurer:  H.  D. 
Le  Bel,  general  manager,  and  H.  B.  McGraw, 
secretary. 

OREGON 

QUICKSILVER  properties  in  Jackson  County 
have  been  active  this  year,  and  production  is 
expected  locally  to  reach  300  flasks.  Operating 
properties  are"  the  Black  Butte  Quicksilver, 
Bonanza     Mountain    King    and   the    Utah    Quick- 
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Co. 


COPPER  MINES  in  southern  Oregon  are  devel- 
oping favorably.  Active  mines  in  Josephine  and 
Jackson  Counties  include  the  Alameda.  Queen  of 
Bronze.  Copper  Queen  and  the  Waldo.  The  Iron 
Dyke  in  Baker  County  in  eastern  Oregon,  shipped 
50  to  75  tons  daily  early  in  the  year  and  lately- 
completed  its  150-ton   flotation  plant. 

UTAH 
Juab  County 

RIDGE  &  VALLEY  (Eureka)— Car  of  ore  from 
1,700  level  brought  $2,000,  net  smelter  returns. 

SIOUX  CONSOLIDATED  (Eureka) — Shaft 
down  to  800  level,  station  to  be  cut.  Further 
sinking  as  well  as  drifting  to  be  done. 

MAY  DAY  (Eureka)— Dividend  of  2c.  a  share 
paid  Dec.  23,  making  $56,000  for  year.  Ship- 
ments for  11  months  about  3,500  tons;  shipped 
in  November   in  six  cars. 

CHIEF  CONSOLIDATED  (Eureka)  — Plans  to 
enlarge  shaft,  and  make  it  double  compartment 
-ill  the  way  down,  as  it  is  below  the  1,200.  Ex- 
pects to  do  this  work  without  hampering  pro- 
duction. 

UNITED  TINTIC  (Eureka) — Gasoline  hoist  in- 
stalled in  north  end  of  property.  Shaft— now 
down  100  ft. — to  be  sunk  further.  PropertJ  not 
far  from  Tintic  Standard.  Ore  opened  in  south- 
ern end   in   Minnie   Moore   lease. 

MAMMOTH  (Mammoth) —Double  the  usual 
quarterly    dividend— $40,000    or    10c.     a     shar 
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paid  Dec.  20.  bringing  total  for  1916  to  $100,000. 
Dividends  to  date.  $2.420.iiini.  During  11  months 
of   1916,   shipped    685   cars   or    about   30,000   tons. 

Salt  Lake  County 
ALTA    SHIPMENTS    have    been    irregular    re- 
cently   "wing  to   the   snow-slides    in   Little   Cotton- 
wood'   Canon,    beginning    unusually    early.      The 
week    ended    Dec     is.    however,    five    or    six    cars 

were   brought    to  market,   most  of  the  on ming 

from    the    South    Hecla    and    the    Michigan-Utah. 

The  Sells  shipped  a  car  recently,  and  mi ntrates 

frcm  the  Albirji  are  being  prepared  for  the  market 
SILVER      SHIELD       (Bingham)— Another      car 
shipped    from    Back    vein.      Ore    opened    in    new 
raise   to    Miracle   stope. 


i;HIO  COPPER  (Bingham) — Expected  that  coni- 
pany  will  take  over  mine  and  mill  Jan.  1,  no 
extension  being  granted  General  Exploration  Co. 
now  working  property  under  lease.  Rumored  that 
Alfred  Frank— formerly  manager  of  the  Ohio 
Copper  and  at  present  directing  leasing  operations 
will  be  manager  for  company.  Mill  treating 
2,000  tons  dailv;  flotation  equipment  may  be 
added,  and  capacity  brought  up  to  3,000  tons. 

UTAH  METAL  AND  TUNNEL  (Bingham) — 
Fifth  orehodv  in  Utah  Metal  end  of  property  offi- 
cially reported.  Followed  about  25  ft.,  and  four 
sets  wide.  Capacity  of  mill  being  brought  up 
from  225  tons  daily  to  300  tons.  Low-grade  ore 
at  present  treated  in  coarse  state,  to  be  reground 
and  treated  bv  flotation.  Earnings  from  mill 
expected  to  be  increased  $25,000  monthly.  Company 
report  for  nine  months'  operation — ended  Oct.  1, 
1916— of  Utah  Metal  and  Bingham-New  Haven 
ground  shows  69,364  tons  of  ore  and  concentrates 
wet  weight  to  have  been  shipped,  which  sold  for 
$1,262,752.  Gross  income,  with  $37,161  additional 
income  added  was  $1,299,913,  and  total  expense 
$732,176,  leaving  operating  profit  of  $567,737. 
Development  work  amounting  to  10,190  ft.  was 
done,  during  which  4,481  tons  of  ore  were  taken 
out. 

Summit  County 
ONTARIO    (Park  City)— Shaft  being  retimbered 
following  recent  cave 

BROADWATER  MILLS  (Park  City)— Remodel- 
ing plant  to  treat  tailings.  To  be  ready  about 
Feb.   1.     Forty-eight  men  working. 

JUDGE  MINING  AND  SMELTING  (Park  City) 
— Weekly  shipments  of  about  450  tons  of  crude 
ore  and  concentrates  being  made.  November 
production  was  1.733  tons.  October  1,878  tons, 
and  in  September  2.700  tons.  Dividend  of  25c. 
a  share  paid  Dec.  20,  making  $435,000  or  $1  a 
share  for  1916. 

CANADA 

Alberta 

COYNE    PETROLEUM    CO.     (Edmonton)— Will 

drill  four  wells  in  the  Wabiscaw  River  area,  south 

of   Fort   Vermilion,    where    geological    survey   was 

made  last  summer. 

Ontario 
ORE  SHIPMENTS  from  Cobalt  district  in 
November,  as  reported  by  Arthur  A.  Cole,  mining 
engineer  for  Temiskaming  &  Northern  Ontario 
Ry  were:  Cobalt  proper:  Buffalo  31.69  tons; 
Coniagas,  104.70;  Cobalt  Comet,  49.13;  Crown 
Reserve.  72.70  ;  Hudson  Bay.  70.98 ;  Kerr  Lake. 
74  67  ■  La  Rose,  87.32  :  Mining  Corporation  of 
Canada.  94.20;  McKinley-Darragh,  166.64;  Nipis- 
sing,  535.70;  O'Brien,  33;  Penn  Canadian.  54.10: 
Temiskaming,  81.54  ;  Trethewey.  41.67  :  from  Elk 
Lake  by  the  Miller  Lake-O'Brien.  25.95 ;  total 
silver  ore  shipments  1.523.99  tons.  From  Por- 
quois  Junction  by  the  Alexo,  332.65  tons  of 
nickel  ore. 

INSPIRATION  (Porcupine) — Second  drill  has 
started. 

GOLD  REEFS  (Porcupine) — High-grade  ore 
opened  on  50-ft.  level. 

ADANAC  (Coablt)— Shaft  down  to  400  ft.  level, 
where  station  is  being  cut. 

McINTYRE  (Schumacher)— Production  in  No- 
vember, $142,000.  This  is  the  highest  grade  big 
mine   in    camp. 

PLENAURt'M  (Porcupine)— Control  being  ac- 
quired by  a  Toronto  syndicate  to  amalgamate 
with   the   Mclntyre. 

MAIDENS  MACDONALD  (Porcupine)  —  Re- 
sumed underground  work— stopped  while  plant 
was  being  installed. 

AURUM  (Munro  Township) — Another  vein 
struck  north  of  the  Crresus  boundary.  Has  been 
stripped  for  100  ft.  ;  about  4  ft.  wide  showing 
visible  gold. 

VIPOND  (Porcupine)— Proposed  amalgamation 
with  the  North  Thompson  will  be  submitted  to 
shareholders  soon.  Merger  should  result  in  de- 
creased operating  costs. 

DOME  (South  Porcupine) — November  produc- 
tion low,  account  closing  down  ball  mill  for 
shortage  of  liners.  Important  strike  in  horizontal 
drill  hole  at  700-ft.  level,  cutting  51  ft.  averaging 
$14;  same  hole  previously  cut  10  ft.  of  $10  ore. 
TRETHEWEY  (Cobalt) — Financial  statement 
shows  cash  in  hand  $78,594:  value  of  silver 
unsold  $111,792:  value  of  ore  on  hand.  $21,000; 
total.   $140,387. 

HOLLINGER  (Tinimons)— New  mill  building 
under  cover  but  complete  installation  of  machin- 
ery will  probably  not  be  completed  till  next  fall. 
Company  offering  120. (too  shares  to  shareholders 
at    $6  50  to  pay  off  debts  and  provide  capital. 

PORT  ARTHUR  COPPER  CO.  (Toronto)— This 
new  company  will  operate  in  the  Mine  Center 
district  and  arrangements  are  being  made  with 
New  York  and  Toronto  men  for  erection  of  cus- 
tom smelting  plant  at  Port  Arthur.  J.  F.  Hewis- 
ton.  of  Port   Arthur,  interested. 

DUTCH  GUIANA 
GOLD  PRODUCTION  for  10  months  from  vari- 
ous districts  is  estimate,!  as  follows  :  From  Surinam 
Hher  by  long  toins  and  sluices.  234  kg  :  from 
S-u-imaei-a  River  176  kg.;  from  Marowyne  River, 
17  kg  ;  from  Lawa  River.  210  kg.  These  results 
about  15%  less  than  the  yield  in  corresponding 
period  of   1915, 
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Metal  Markets 

NEW    YORK— Dec.    27.    1916 
All  of  the  metal  I  and  busl 

aess   in   them   was   relatively    light. 
spelter  continued   to  be  distinctly   react! 

Copper,  Tin.  Lead  and  Zinc 

Copper — The  market  was  madi  especially  by 
offers  of  copper    foi  ble    lots  of 

such   copper   turning   up   in   a 

ins.  On  the  other  hand,  there  was  some  re- 
sistance to  pressure  through  uncovi 
sinners  who  stood  ready  to  take  copper  Some 
business  was  done  for  March-April 
buyers  who  were  willing  to  contt  icl  so  far  ahead 
showing  a  continued  confidence  In  the  situation, 
but  the  bulk  of  the  business  reported  was  for 
and  first-quarter  deliver;  In  the  lal 
ter    part    of    the    week.    January    was    quoted    at 

10%,    February,  al    29    i  

29^4@29%c,  all  regular  terms      First-quarter  de- 
livery   was   offered   at    30c  .    I  I 

Copper    Sheets-Base    price    for    coppi 
remains  unchanged  at  Il'c.  for  hoi  tolled  and  43c. 
for  cold  rolled.      Wire   is   quoted   37c    I  0  b     I. 

Tin — Very  little  business  was  done  in  this 
metal.  At  the  beginning  of  the  week  spot  was 
l"V  and  futures,  10.%c  At  the  close,  spol 
was    iii>ie    and  futures,  40c. 

Lead — The  situation  iii  tliis  market  is  that 
producers  lone  disposed  of  about  all  of  their 
January  supply  and  much  of  what  they  expect 
to  produce  in  February  The  neat  by  market 
is  therefore  in  the  control  of  second  hands,  who 
were  able  to  realize  the  (nice  that  the  prin- 
cipal producer  continues  to  quote,  there  being 
a  fair  domestic  demand.  There  I, . 
of  lead  offered  at  lower  prices,  bul  buyers  who 
would  be  willing  to  take  it  do  not  seem  tn  o.- 
able  to  find  it.  Tlier-  Is,  however, 
ish  sentiment  in  lead  aim  sellers  could  probabli 
be  found  to  contract  to  deliver  lead  in  Febru- 
ary and  later  at  concessions  from  present  juices 
There  was  not  much  Inquin  from  abroad  n 
ported  iti  the  market  this  week,  but  China  and 
Japan  were  still  inquiring  and  were  talking  about 
taking  February  shipment,  not  being  able  to  get 
January.  The  lead  producers  ot  Southeastern 
Missouri  have  become  greatly  troubled  I 
portation  difficulties,  which  are  preventing  some 
of  them  from  shipping  had  and  are  making  it 
hard  for  all  of  them  to  get  in  enough  coal  to 
keep    the    mines    unwatered. 

Spelter — The  price  continued  t.i  crumble  away 
from  day  to  day.  On  Pec.  2::  producers  offered 
at  sharp  concessions  and  succeeded  in  placing  a 
fair  tonnage  for  first-quarter  deliver} . 
ing  taken  by  galvanizers.  Brass  special  for 
prompt  delivery  was  sold  at  10c.  Right  through 
the  week,  second-quarter  spelter  was  offered  at 
low  prices,  producers  being  manifestly  desirous 
of  getting  more  orders  on  their  books  than  at 
present.  The  spelter  market  Is  quite  unsettled 
Producers  who  tie  bearish  avoid  anything  that 
might  be  regarded  as  aggressive  selling,  while 
on  the  other  hand,  many  producers  an 
aloof,  expecting  a  contraction  of  production 
through  gas  troubles   and   a    rally    in    the   market. 

Zinc  Sheets     Base  price  of  zinc  sheets 
at     $21     per     Inn     lb      t  o  I'      Pi  ru      111 
discount. 

Other  Metals 

Aluminum— The     market  Ij      quiet, 

n  main   nomin  illj 
No.   1  ingots.  New  Vork 

Nickel— There  is  no  change   In  the  market  quo- 
tations for  nickel      Price  remains  at    IS 
lb.  :  electrolytic  commands  an   extra   5c 

Quicksilver — The    market    m 
at    $80.      Kan   Francisco    reports   bv    telegraph    $78. 
Arm, 

Antimony— Market  steady,  fair  business,  quo- 
tations   unchanged    at     1  i ' 

ruary  shipments   from    Chins     ire   quoted  at    13fi 
13%c.  c.i.f.,  New  Vork,  duty  unpaid. 

Gold,  Silver  and  Platinum 

NEW    YORK— Dec.    27 

Gold— According  to  art  don  under 

li  f   In,-.    7.   the   Hank  of    England   n 

gold  against  its  note  issues  showed  a   decrease  of 
£51,075    as    compai    d  to  I      week 

Silver— Owing  to  the  holiday  season  there  has 
been   some   recession    in    the   price  of  silver.      The 
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which    th 
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1 
from    the    high    poll 
to  suggest   that  a   return 

Mom    Hi- 
driving    power    which    fbi  nl    baa 

di 
Shanghai   tbal   unless,  and  until 
from    the   Interior    an   operation   which   would   .,r 

CI  urse     take     SOmi 

account  of  Chin  i   an    rerj   doubtful      Meanwhile 

the   Indian    Bazaars   are   taking   favorabli 

the  market,  Impelled  fall  during 

one   wi  i  i.   -I    219   lacs   In   the   holding  ol   silver  - 

coined    and    in Ined    by    the    Indian    treasury. 

This    reduction    during    one    week    Is    !• 
nuary,  1912,  when  ■  drop  occui . 

lacs. 

Zinc  and  Lead  Ore  Markets 

Joplin.    Mo..    Dec.   23      Pi 

Hi  ■  Blende,  higl 

$90,    medium,    $sr,^  75,    li 

grades  of   zinc.   (83  31    per  ton       Lead,   high   price, 
$101.30;    base.    $100@96;    averagi 

all    grades   of   lead,    (93  *JJ    In 

Shipments     nt     the     w.ek        Bit  '    I 
calamine.    761   I 
ore  the  wei  k,  $706,051  192  770 

The  market  was  without  support  until  near  tin- 
end      Of      the      Week.      Several      large      .-pier.      Were      T> 

eeived  by  buyers  for  next  week 

ing  to  zero   weather    has   nearly   climb    - 

mine     production,     and     greatly     retarded     I. lend, 

production    In    isolated    localities        The    district     is 

enveloped   in   a   snow  that    fell   Thursday,   part    of 

which  was  thawi 

Platteville.  Wis.-  The  report  fur  last  week,  de- 
layed in  transit,  says  that  quotations  for  the  dis 
trie!  were  according  to  the  following  fig'.' 

L',000  lb.  ton  for  ni.i t .  i 
zinc  $93  tor  premium  ore  down  to  $S9  for  me- 
dium   grades.      Base    price    p>  r    L'unn    lb     ton    f,  >r 
material    assavin. 

the    Week     elldell     Per       16,      I 
Zinc     ore.     124     tOI 

sulphur  ore      For  the  yeai 

tons  of  zinc  ore.    1,495 
1,681    tons  of   sulphur  ore       ship: 
Ho-   week   t"   separating  plans.    I 
ore. 

Othe-  Ores 

Tungsten    Ore    The    actlvltj 

; 
were   reported   under  optli 

price        Wl        u 
17  'el 

Molybdenum     Ore     Ci 

1.11      little     ore     Offl 

is  advancli         B 

Manganese   Ore     The 

cording  to    "Iron    Trade    I; 

known    sales    recently         ' 

market    would    i 

ese    at    i  I 

Unit.   Whlcb    seller 
sellers    will    not 
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Iron  Trade  Review 

NEW   YORK— Dec.   27,    1916 

The  first  effect  of  peace  talk  upon  the  steel 
trade  was  a  halt  in  new  orders,  but  that  has 
passed  and  the  market  has  picked  up  consider- 
ably. Here  and  there  is  a  change  of  attitude  as 
to  placing  orders  for  the  far  future,  and  calcu- 
lations are  based  on  indefinite  continuance  of 
the  war.  What  has  happened  mainly  is  that 
peace  is  taking  a  definite  place  in  calculations, 
whereas  it  had  no  place  before  or  was  thought  of 
too  far  in  the  future  to  affect  the  present   plans. 

Domestic  pig-iron  inquiries  have  fallen  off 
sharply  and  the  export  business  is  less.  Italy 
has  just  taken  10.000  tons  more  of  bessemer  iron. 
Steel  making  pig  iron  in  the  Pittsburgh  district  is 
quiet. 

Blast  furnaces  are  facing  much  higher  coke 
costs.  Thev  refused  to  contract  at  $4  for  the 
first  half,  but  $4.50  is  now  the  producers"  figure. 
But  coke  has  sold  in  considerable  quantities  at  $9. 

The  general  use  of  50%  ferrosilicon  in  the  steel 
works  operations  make  important  the  reported 
limitation  <>f  Canadian  electric  power  now  em- 
ployed at  Niagara  in  the  making  of  this  product 
for  the  American  market.  The  movement  is  caus- 
ing concern  to  other  American  users  of  Canadian 
power. 

PITTSBURGH— Dec.    26 

Everything  else  marketwise  is  now  subsidiary 
to  the  transportation  situation.  Prospects  of 
better  or  poorer  demand,  price  advances,  whe- 
ther the  war  is  to  end  in  six  months  or  two 
years,  is  of  less  interest  than  how  much  mate- 
rial can  be  made  and  shipped.  Car  supplies 
are  no  better,  which  means  that  they  are  very 
poor.  Possibilities  of  shipping  materials  are  re- 
duced because  there  are  more  embargoes.  Some 
mills  do  not  have  cars  enough  in  which  to  ship 
their  product  and  have  to  pile  it  or  reduce  pro- 
duction, while  some  cars  are  loaded  and  can- 
not be  shipped  because  there  are  embargoes 
as    to   the   intended   destinations. 

To  these  conditions  there  is  now  added  a 
fuel  famine,  particularly  as  regards  coke.  Coke 
labor  is  scarce,  on  account  of  the  holidays,  and 
cars  are  still  scarcer.  The  Carnegie  Steel  Co. 
last  week  banked  14  of  its  operating  furnaces, 
and  had  six  out  of  blast,  chiefly  on  account 
of  coke  scarcity,  so  that  20  of  its  57  furnaces 
are  not  operating.  It  was  hoped  the  banked 
furnaces  woxild  resume  today  but  coke  condi- 
tions are  such  that  it  is  more  likely  additional 
furnaces  will  have  to  be  banked.  Other  furnace 
interests  are  in  as  bad  shape,  some  perhaps  worse. 
The  Carnegie  Steel  Co.  has  a  large  reserve  of 
pig  iron  and  scrap,  chiefly  the  latter,  but  most 
steel  interests  have  practically  none,  and  thus  a 
continuance  of  present  conditions  as  to  coke 
will  reduce  the  output  of  finished  steel. 

The  general  prospect  is  that  considerable  steel 
production  will  be  lost  in  the  next  two  or  three 
weeks,  while  the  balance  of  probability  is  that 
production  will  be  curtailed  more  or  less  for 
many  weeks,  until  spring  weather  arrives. 

On  the  afternoon  of  Dec.  20  the  Carnegie  Steel 
Co.  announced  advances  of  $2  a  ton  in  bars, 
shapes  and  plates,  making  bars  3.00c,  shapes 
3.10c.  and  plates  3.60c.  Some  independents  had 
already  been  quoting  these  prices  and  the  ad- 
vanced prices  were  then  generally  adopted.  As 
the  market  had  been  very  quiet  for  a  week, 
and  as  all,  or  nearly  all,  the  previous  advances 
in  this  movement  had  occurred  during  very  ac- 
tive buying,  this  last  advance  is  generally  in- 
terpreted in  the  trade  as  being  one  of  the  old- 
time  advances,  calculated  to  stiffen  the  market 
by  making  the  recognized  market  prices  cigher 
than  the  price  on  any  of  the  business  ^!rea  ly 
entered.  Naturally  it  is  surmised  that  the  steel 
interests  recognize  that  the  buying  movement  is 
over  and  that  the  next  thing  to  do  is  to  pro- 
ceed with  the  filling  of  the  business  on  books, 
plus  such  business  as  always  drifts  in,  even  in 
a  very  quiet  market.  Barring  serious  accidents, 
the  mills  may  be  regarded  as  assured  of  full 
operations  for  a  twelvemonth,  subject  to  such 
curtailment  as  may  occur  through  transportation 
facilities  being  insufficient. 

Some  reports  have  been  published  to  the  ef- 
fect that  the  slowing  down  of  activity  following 
the  German  peace  overture  was  temporary  and 
has  already  yielded  to  greater  activity,  but  no 
such  condition  is  observed  here,  the  market  be- 
ing rather  still  duller,  as  a  combination  of 
holiday  dullness,  the  sobering  effect  of  the  peace 
proposal,  and  the  fact  that  the  feverish  activity 
of  November  could  not  be  maintained,  some  of 
the  November  business  being  seasonal,  and  not 
such    as    could    be    repeated    month    after    month. 

Pig  Iron — The  pig  iron  market  is  quieter,  and 
is  quite  inactive  as  to  late  deliveries,  while 
as  to  early  deliveries  the  business  is  confined 
to  small  lots,  delivery  premiums  being  paid 
for  foundry'  and  malleable.  The  scarcity  of  coke 
is  making  prompt  iron  daily  more  scarce,  by 
curtailing  pig  iron  output.  We  quote:  Besse- 
on  r.  \  i@36;  basic,  $30 ;  foundry.  $30<ft32 ; 
malleable,  $30fff 33 ;  forge,  $29*^30,  f.o.b.  valley 
furnaces.   95c.   higher  delivered   Pittsburgh. 

Steel — There  have  been  a  few  transactions,  in 
billets  for  export  and  in  sheet  bars  for  early 
deliveries,  showing  that  the  market  for  soft 
steel  is  quotable  about  $3  higher,  and  we  now 
quote  billets  at  $60@62  and  sheet  bars  at  $60rfr 
63,  Pittsburgh.  Rods  are  $5  higher  at  $75@80 
while  forging  billets  are  stronger,  at   $80@S5, 


STOCK  QUOTATIONS 


N.Y.EXCH.t 


AllislviUiOldM... 

Alaska  Juneau. . 
Am.Sm.A-Ref  ,eoi 
Am.  Sm.  »t  Ref.,  i 
Am.  Sm.  Sec,  pf. 
Am.  Sm.  See.,  pf. 


Bethlehem  steel 

Bethlehem  Steel,  pf 

Butte  &  Sun.  tut 
Chile  Cop 


Chino. 

Colo. Fuel  &  Iron.  . 

Crucible     Steel...  . 

Dome  Mines 

Federal  M.  &  s.  . 
Federal  M.  &  S.,  pf. 
Great  Nor.,  ore  ctf. 
Greene  Cananea... 

Homcstake 

Inspiration  Con. . . . 
International  Xickei 

Kennecotl 

Lackawanna  Steel. . 
Miami  Copper 


Nev.  Consol. 


Quicksilver,  pf . . .  . 

Ray  « 'on 

Republic!  AS  .nun 
Republic  I.&S.  pf. 
sioss-Sheffleld.    .. 
Tennessee  C.  &  M. 
U.  S.  Steel,  com.  .. 

U    s   steel,  pf 

Utah  Copper. 


.  Iron  C.  &  C. 


N.  Y.    CURBt 


Buffal.i  Mine- 
Butte  &  NY 
Butte  C.  &  Z 

Caledonia 

<  'an    Cop.  Corpn 
Cashboy. 


Cerro  de  Pasco. 
Con.  Ariz.  Sm 
Con.  Coppermin 


First  Nat.  Cop 

Florence    

GoMneid  Con 

Goldfleld  Merger. 

Granite 

Hecla  Mln 

Howe  Sound 

Jerome  Verde 

Joplin  ore  &  Spel. 
Kerr  Lake 

Marina 

Majestic 
McKmley-I">ar-Sa 

Mother  Lode 

Nevada  Hills 
N.  Y.  &  Hond 
Nipissing  Mines 


Standard  S. 

Stewart 

Success 

Tonopah 
Tonopah  Ex 


Yukon  Gold 


Best  &  Belcher. 

Bullion   

Caledonia 

Challenge  Con. . 

Confidence 

Cons.  Imperial. . 
Con.  Virginia 


Could  A  Currv.. 
Hale  A  Noreross. 
Jarket-Cr.  Pt 
Mexican 
( incidental 

Ophir 

Overman 

savaize       

Sec  Belcher 

Sierra  Nevada.     . 

Union  ('on 

Utah  Con 

Belmont 

Jim  Butter 
MacNamara  . 

Midway 

Mont. -Tonopah. 
North  Star 
Rescue  Lula 
West  End  Con     . 

Atlanta 

Booth 

C.O.D.  Con 

Comb.  I  rac 


IVneld  B  B 
D'neld  Daisy 
Jumbo  Extension  .. 
Round  Mountain 
Sandstorm  Kendall 


Nellie 

Tom  Reed 

United  i  astern 

United  Western 


BOSTON  EXCH." 

>c    211 

Adventure 

3i 

100 

Algnmah. 

1A 

Allouez 

65 

Ariz.  Com,  etts 

Hi 

Butte-Ballaklava  . 

(  alumet  &    \n 

79) 

calumet  &  Hecla. 

550 

i  entennial 

22 

Copper  Range 

65} 

Dalv  West 

21 

Cast  Butte 

17 

Franklin 

8} 

Isle    Km 

Lake 


North  Butte. 
North  Lake. . 

OJibway 

Old  Colony. .. 


Si     Mary's  M.  L. 


So.  Lake 

so    rtah 

Superior 

Superior  &  Bost 


Utah  Metal 

Victoria 

Winona 


BOSTON  CURB'    Dec.  26 


Ala.ska  Mines  <  'orp 
Bingham  Mines 

Boston  Ely 

Boston  &  Mont..    . 
Butte  A  Lon'n  Dev 

( 'alaveras 

( 'alutnet-Corbln.  . . 

Chief  Con 

Cortez 

t  Town  Reserve.. 
Davis-Daly 


Iron  Cap  Cop  ,  pf. 
Mexican  Metals 


Oneco 

Rex  Cons. 
Rilla.. 


United  Verde  KM 


SALT  LAKE* 


Bil-    1  our 

Black  Jack 

Cardiff 

*  'olorado  Minim: 

Crown  Point 

Daly-Judge. 
Emma  Cop. 


Empire  Copper. 


Cold  Chain 

.17 

orand  central 

59 

Iron  Blossom 

I    37! 

Lower  Mammoth.... 

.06} 

Opohongo 

t  Oil 

Prince  Con 

Seven  Troughs 

t   03 

Silver-Kins  i  ..urn 

3  30 

Silver  King  Con 

4  25 

Sioux  (  mi 
so  Hecla. 
Uncle  Sam 


Bailev 

061 

Beaver  con. . .    . 

t  "handlers  Ferland 

.15 

( oniagas 

4.75 

Peterson  Lake 

Right.'oi  Way 

.08 

T.  &  Hudson  Bay. 

72.00 

Temiskaming 

.60 

V\  ettlauter-Lor.    . . 

.10J 

Dome  Kxten 

23t 

Dome  Lake 

68 

Foley  O'Brien .. 

.70 

Hollir.ger  

6   SS 

Jupiter 

.35 

Mrlnt\re 

1    S3 

Xcwrav 

1.38 

.65 

Schumacher 

.68 

West  Dome 

31* 

STOCK  QUOTATIONS — Continued 


SPH1  xi  IS    I  lee    26 


Cresson  Con 

7.44 

Doctor  Jack  Pot.  .  . 

.081 

Elkton  Con 

.13 

Findlay. 

.06 

Gold  Sovereign 

.06; 

Golden  Cvele 

■:  62 

Granite 

.50 

Isabella 

.20 

Marv  McKlnney. . 

.27 

Portland 

2.00 

Vindicator 

1,-1 '.i 

LONDON 

lec 

9 

Alaska  Mexican 

«l 

i  ■- 

6rt 

Alaska  Tre'dwell 

In 

Burma  Corp. .. 

3 

1  ' 

6 

Cam  &  Motor. . 

0 

III 

6 

Camp  Bird 

0 

6 

6 

0 

n 

1 

F.speranza 

9 

Mexico  Mines. . . 

a 

III 

II 

Nechi,  ptd 

ii 

1? 

II 

OroviHe 

(i 

15 

1 

Santa     Gert'dis 

i) 

9 

0 

Tomboy 

l 

1 

0 

*  Bid  prices,     t  Closing  prices.     J  Last  Quotations. 


MONTHLY   AVERAGE   PRICES  OF  METALS 


New  York 

1  ondon 

Slh  er 

1914 

1915   |    1916 

1914  |   1915 

1916 

48.855  56. 77S 

26.553  22.731 

February.... 

.,7    506 

48. 477  56.755 

26.573  22.753 

211   975 

March  . 

5S.067 

50.241  57 .935 

April 

5s   .-.111  ."HI    251161     II.",    Ml    |l.".-!23    709 

'.II    1,112 

May   ...... 

June 

31    060 

July 

30  nun 

August 

31     19S 

September. 

53    '90  48.680 

us    .-,].-,   'I   260  23  591 

3"    5S4 

October. ..  . 

50.654  49.385 

67 .  855 

23    199 

2:1  925 

November.. 

49   OS2|.-.l    714 

71.604 

22.703 

i 

34.192 

Dec 

49.375|54.971 

-'-'   1 

26  373 

Year 

54. 811 149.684 

25   31  1 

23   675 

New  Y'ork 

London 

Llectrolytic 

Slandanl 

Electrolytic 

1915    j     1911. 

1915 

1916 

1915 

1916 

Jan 

13.641  24.00,8 

60    756 

88.083 

65.719 

116   167 

Feb .  . 

14.394  26.440 

63     I'll 

102   667 

133    167 

Mar 

1  1   7s7  26.310 

66    152 

167    71  1 

136   lino 

April  . 

III   si  1  .'7   so-,',;,  nor, 

124    319 

• 

137    389 

Mu\ 

135    457 

152   522 

June 

19    477  26   '    II    •-■    574    112    43 

95.333 

137    455 

July .... 

is    701    .  .    ^      76  nil 

95    119 

91    4119 

125    500 

Aug 

III   'in    26    1211  OS   673 

1  HI    2S3 

S2   333 

126    3114 

Sept  . 

17  502 

2ii    855  lis   915 

113    9115 

85    25(1 

134   (171 

Oct.    ... 

17    6S6 

27.193  72.601 

122 .750 

ss  imn 

142    523 

Nov. . .  . 

IS    627 

30.62577.744 

134.659 

93    273 

155.432 

Dec     .  . 

211    133 

80.773 

Kin    4311 

New 

York 

London 

1915 

1916 

1915 

1916 

January       

February 

March 

April 

34.26(1 

37  415 
48   426 
47    SS4 

38  790 
III    288 
37    423 
34    389 
33    125 
33  nsn 

39  221 
38.779 

41.825 

42   717 
50.741 
51    230 
49    125 
42.231 
38   5111 
38.565 
38    S3n 
41    241 
44.109 

1 56 . 550 

176    925 
18(1    141 

11.6  225 
162    (.75 
167    1.36 
167    11811 

151  14(1 

152  625 
151    554 

16.7  6711 
167   

175.548 

181    107 

193    609 
199    736 

September 

71    345 

November 

186   932 

Av.  year 

38  590 

163.960 

\i'U      \  oil. 

St.  Louis 

London 

1915 

1916 

1915 

1916 

1915 

1916 

January 

February.... 

March 

April 

May 

June 

July 

August 

September.. 
October. ..  . 
November.. 

3    729 

3  827 

4  053 
4  221 

4  274 

5  932 
5    659 
4    656 
4.610 

4  600 

5  155 
-,  355 

5  921 

6  246 
7.136 

7  63(1 
7     163 
6   936 
6   352 
6  244 
6. SHI 
7.00(1 
7.042 

3.548 
3.718 

3  997 
4.142 
4.  182 
5   836 
5   531 

4  52(1 
4    490 

4  499 

5  078 
5   266 

5  826 
6.164 
7    375 
7    655 
7    332 

6  749 
6    185 
(',    (188 
II   699 
ti    S9S 
6.945 

18  IKK 

19  12. 

21    88; 
21    (19. 

20  :ir 

25  17( 
24    61 

21  941 
23    15 
23    99 

26  278 
28    8(17 

31    167 

31  9.88 
34    440 
34    368 

32  967 
31    011 
28    137 
."I    73.4 
30    786 
311    716 
30  500 

Year 

1    673 

4   567 

22.917 

New  York 

SI      Louis 

London 

1915 

1916 

1915 

1916 

1915 

1916 

6    386 

16  915 

6.211 

16   745 

30  844 

S9.S10 

IS   42(1 

8    255 

is   260 

39.8111 

97    762 

s  541 

16    846 

s    36(1 

16    676 

44.141 

95   1148 

April 

in  012 

16    695 

o    837 

16    5').", 

49    8SS 

99   0,56 

14   276 

14    6111 

14    106 

68     1(1(1 

94217 

"1    208 

11    752 

21    038 

11    5.82 

Kill   614 

68   591 

July 

19   1126 

s  925 

IS    856 

S    755 

97    25(1 

50    750 

8    7311 

12    611 

s    560 

67    786 

51 .587 

13   440 

s  win 

13    2711 

8    8211 

67   841 

52    695 

Oct 

12    sill) 

9 .829 

12    596. 

9    659 

66    536 

54    159 

11.592 

15    792 

11.422 

.88    4119 

Dec.  .    . 

15.391 

15.221 

89   400 

5  .in 

!.;  230 

13   054 

67.553 

Pig  Iron, 

Bessemer? 

Basict 

No.  2 
Foundry 

Pitts. 

1915 

1916 

1915 

1916 

1915 

1916 

January. .  .  . 
February.... 

March 

April 

May 

June 

July 

August  ..  . 
September.. 
Octobei  . 
Novemoer. . 
December. . 

114   59 

14.55 
14.55 
14,55 
14.61 
14.70 
14.94 
16.01 
16  86 

16  95 

17  57 
19.97 

82  1    6(1 
21.16 
21.81 
21    65 
21.78 
21  .95 
21    95 
21    95 
22 .  SS 
24.61 
29.  12 

813    45 
13    45 
13   45 
13     15 
13    60 
13.67 
13  91 
15  31 
15   95 

15  91. 

16  47 
IS   44 

818    78 
IS   93 
19    20 
IS   95 
19.11 
18   95 
IS  95 
IS   95 
19.58 
21    26 
27.23 

813    911 

13  9(1 
13   95 
13  95 

13    83 
13    77 

13  68 

14  75 

15  70 

15    80 

17  20 

18  95 

S19.7C 
19.51 
19.45 
19  45 
19  58 
19    34 
19  20 
19  25 
19.53 
21.51 
25  60 

5  ear 

S15.82 

814   76 

S14  95 

t  As  reported  by  W.  P.  Snyder  4  Co. 
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